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Foreword

The umbilicus is the first cutaneous scar on the human body. It is the final result of 
the natural necrotic phenomenon of the umbilical cord, which occurs few days after 
birth. Nature defies the surgeon whenever performing an operation on it due to its 
peculiar skin around the cavity with scar tissue in the depth. The umbilicus is stra-
tegically located at the center of the abdomen and harmoniously balanced with the 
body which is always noticed but not easily imitated. Several kinds of alterations 
may damage its appearance, causing physical and psychological repercussion to the 
patient. Quite often, redundancy of skin, hernia, diastasis of the rectus abdominis, 
unaesthetic surgical scars, deviation from the midline of the abdomen, flat surface, 
and some other situations may disturb the anatomy of the umbilicus.

There are basically two groups of surgeries to perform on the umbilicus. The first 
group includes the surgical approaches to several problems located on the umbilicus 
and umbilical region. Dr. Melvin Shiffman presents in this book a wide variety of 
the abnormalities and provides peculiar and adequate surgical treatment under very 
high technical standards. The second group regards the creation of a new umbilicus 
during abdominoplasty. It is well known that the transposition of the umbilicus was 
not performed during surgery in the first publication by Kelly in 1899 and several 
authors many decades afterwards. Nevertheless, Vernon in 1957 opened a new era 
describing the first transposition of the navel during surgery by removing a round 
piece of skin and subcutaneous tissue to suture to the skin of the abdominal wall. 
Afterwards, some authors introduced other approaches pulling the umbilicus in 
order to suture on the abdominal wall and doing other types of incisions such as 
vertical, horizontal, circular, and semicircular ones. The final scar is a circular one 
with a very high incidence of scar retraction and contraction, as mentioned by 
Grazer and Goldwing in 1977. In the meantime, looking for ways on how to avoid 
these complications, I developed personal techniques to create a natural umbilicus 
during full abdominoplasty when it is mandatory to perform transposition of the 
umbilicus. Based on my approach, some surgical principles represent significant 
differences in comparison to the others: (a) the cutaneous incisions on the umbilicus 
are done following the direction lines of the skin inward; (b) the final scars make an 
atypical Z-plasty which avoids unaesthetic appearance as well as scar retraction and 
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contraction; (c) the skin of the abdominal wall is pushed to depth in order to be 
sutured to the umbilicus; (d) the final appearance is a natural deep cavity on the new 
umbilical region; (e) the final scars rest smoothly on the interior side of the umbili-
cal cavity.

Due to my intensive work in this small area of the human body, I recognized the 
importance of this book edited by Dr. Melvin Shiffman. In fact, he presents a fasci-
nating Table of Contents encompassing multiple pathologies and deformities that 
frequently affect the umbilicus. Dr. Shiffman and the outstanding authors involved 
in this book describe meticulous and sophisticated techniques presenting excellent 
results. The high-level presentations and photographic illustrations show appropri-
ate solutions which are to be commended. Finally, I congratulate Dr. Melvin 
Shiffman for such great effort dedicated to an arduous field. This work will be very 
useful to all plastic surgeons, encouraging them to improve surgical techniques, 
leading to better surgical results. Also, I recommend this book to all general sur-
geons who are concerned or interested about the subject, which is carefully described 
and very well illustrated. I am sure Dr. Shiffman has achieved his goal: perfecting 
the art of creating an aesthetic well-balanced and harmonious umbilical region.

São Paulo, Juarez M. Avelar

Foreword
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Preface 

This book is the first book to be completely about adult umbilical reconstruction. 
There are chapters in many books but not extensive information contained in one 
volume. The contributing international experts have chapters on anatomy, umbilical 
shape and position, history of umbilicoplasty, history of techniques, a large variety 
of techniques, history of tumors of the umbilicus, malignant tumors of the umbili-
cus, complications, and outcomes.

Plastic surgeons, general surgeons, gynecologists, and family practitioners will 
be interested in the information contained in the book that may relate to their prac-
tices. Any surgeon performing abdominoplasty will get practical knowledge from 
the book.

Tustin, CA Melvin A. Shiffman
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Chapter 1
The Anatomy of the Umbilicus

Ronald E. Hoxworth and Alexander R. Gupta

1.1  Introduction

The umbilicus is a median depression in the abdomen, located above the pubis 
about one third of the distance from the pubic symphysis to the xiphoid process 
which is a relatively consistent position in adults. It is the remnant site for attach-
ment of the umbilical cord in utero, which functions as the nutritional conduit 
between the developing fetus and the placenta during development. Though largely 
extraneous in function during adulthood, the umbilicus serves as an important land-
mark in the anatomy of the abdomen, specifically with regard to the abdominal wall 
pathology and surgical approach.

This chapter will describe the normal anatomy of the umbilicus, including the 
layers of the abdominal wall, vascular components, and neurologic aspects of the 
umbilicus and stalk. In addition, a brief review of the umbilicus during development 
will be discussed, with an emphasis on congenital abnormalities and the subsequent 
consequence in postpartum life.

R.E. Hoxworth, M.D., M.B.A. (*) 
Department of Plastic Surgery, University of Texas Southwestern Medical Center,  
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1.2  Location

The position of the umbilicus within the abdomen is relatively undeviating among 
human adults, typically observed on a transverse line drawn between the level of the 
superior point of the iliac crest. This site corresponds with the level of the interver-
tebral disk of the third and fourth lumbar vertebrae, though normal variation in 
position of the umbilicus may lie anywhere between the circumferential lines of the 
third and the fifth lumbar vertebrae. The dermatome of the tenth thoracic spinal 
nerve (T10 dermatome) is responsible for sensory of the skin at the level of the 
umbilicus.

It should be noted that the vertical position of the umbilicus is not absolute; some 
circumstances that may lead to variation in position of the umbilicus include heredi-
tary conditions (e.g., achondroplasia), pathologic states (e.g., ascites), and normal 
physiologic changes (e.g., pregnancy).

While there may be variation in the vertical position of the umbilicus, on a hori-
zontal plane, it will be consistently found within the linea alba, a fibrous structure 
running vertically down the midline of the abdomen, spanning the gap between the 
xiphoid process and the pubic symphysis. The structure of the linea alba, along with 
the other components of the abdominal wall, will be described more fully in the fol-
lowing sections.

1.3  Basic Anatomic Overview of the Abdominal Wall

The abdominal wall is composed structurally of nine basic units. Arranged from 
superficial to deep, the layers are as follows: skin; subcutaneous tissue, including 
Camper’s fascia and Scarpa’s fascia; external oblique muscle; internal oblique mus-
cle; transversus abdominis muscle; transversalis fascia; extraperitoneal adipose tis-
sue; and peritoneum.

The external oblique muscle, internal oblique muscle, and transversus abdomi-
nis muscle bodies are responsible for the enclosure of the lateral circumference of 
the abdominal contents and, as they approach the midline of the abdomen anteri-
orly, give rise to large aponeuroses. These aponeuroses are the components 
responsible for the formation of the rectus sheath, which encloses the rectus 
abdominis muscles. At the level of the umbilicus, the fibers of the aponeuroses of 
the external oblique muscle and those of the anterior lamellae of the internal 
oblique muscle course anteriorly to the rectus abdominis muscle, forming the 
anterior portion of the rectus sheath. Along the midsternal line, these aponeuroses 
from one half of the abdomen join those from the other half of the abdomen to 
form a fibrous structure called the linea alba, which demarcates the midline of the 
abdomen. Meanwhile, the posterior lamellae of the aponeurosis of the internal 
oblique muscle, in conjunction with the aponeurosis of the transversus abdominis 

R.E. Hoxworth and A.R. Gupta



5

muscle, pass posteriorly to the rectus abdominis muscle to form the posterior 
aspect of the rectus sheath. The  concomitance of these three aponeurotic layers 
fully envelops the rectus abdominis muscle at the level of the umbilicus. Located 
deep to the transversus abdominis muscle and its aponeurosis is the transversalis 
fascia, which reinforces the other layers of the abdominal cavity. It is ultimately 
responsible for the structural integrity of the abdominal wall, and defects within it 
allow herniation of abdominal contents.

The rectus abdominis muscle is composed of paired bodies of parallel muscle 
fascicles running along the craniocaudal axis. Each of this pair is interrupted by a 
number of tendinous intersections, which are fibrous bands that course laterally to 
medially, where they intersect with the linea alba at the midline of the abdomen. 
These tendinous intersections serve the function of forming fibrous attachments 
between the rectus abdominis muscle and the anterior portion of the rectus sheath, 
which aids in anchoring the muscle into its place in the midline. The left and right 
halves of the rectus abdominis muscle are split vertically into two adjacent muscle 
bodies by the linea alba. At the level of the umbilicus, the rectus sheath lines the 
rectus abdominis muscle at both the anterior and the posterior aspects, though there 
are no fibrous attachments between it and the muscle on the posterior side as is the 
case with the anterior portion. More inferior on the abdominal compartment (caudal 
to the arcuate line of the abdomen), there is no posterior aspect to the rectus sheath, 
and the rectus abdominis muscle lies directly superficial to the transversalis fascia.

Deep to the transversalis fascia lies the extraperitoneal space, which contains 
the remnants of three structures that were part of the fetal-placental umbilical cord 
conduit. The first of these structures is the falciform ligament, which lies in the 
anteroposterior plane, where it anchors together the liver and the ventral body 
wall. Its reach extends superiorly from its origin at the umbilicus, where it attaches 
to the left lobe of the liver and eventually to the diaphragm. Contained within the 
free edge of the falciform ligament of the liver is the round ligament of the liver 
(ligamentum teres hepatis), which is the remnant of the obliterated fetal umbilical 
vein. This vessel coursed in utero from the umbilicus to the left portal vein as it 
carried oxygenated blood returning from the placenta. The second of these vesti-
gial bodies within the extraperitoneal space is the medial umbilical ligament, 
which is a paired structure contained within the medial umbilical folds (plica 
umbilicalis medialis) on the deep ventral surface of the abdominal wall. These 
structures represent the remnant of the fetal umbilical arteries, which coursed in 
utero from the internal iliac vessels to the umbilicus as they carried deoxygenated 
blood toward the placenta. The final structure of interest is the median umbilical 
ligament (not to be confused with the medial umbilical ligaments), which is a 
midline fibrous structure contained within the median umbilical fold. The median 
umbilical ligament extends from the apex of the bladder to the umbilicus as it 
tracks on the deep ventral surface of the abdominal wall. This structure represents 
the remnant of the fetal urachus, which drained the urinary bladder through the 
umbilicus in utero.

1 The Anatomy of the Umbilicus
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1.4  Vascular and Lymphatic Components 
of the Periumbilical Region

The vascularity of the abdominal wall is complex, as the tissues receive blood sup-
ply from a variety of sources, including the epigastric arteries, intercostal and lum-
bar arteries, deep circumflex iliac artery, and the musculophrenic artery. Though 
each of these vessels is important in supplying the various anatomic regions of the 
abdominal wall, this section will focus on those that are enclosed within the rectus 
sheath or are directly involved with umbilical components. The lymphatic system of 
the abdominal wall will also be mentioned in brief.

The inferior epigastric artery supplies, under normal conditions, the dominant 
vascular supply of the anterior abdominal wall. It is a branch of the external iliac 
artery, and it arises on the proximal aspect of the inguinal ligament. The artery 
courses anteriorly and superiorly along the inferomedial margin of the deep ingui-
nal ring and continues through the extraperitoneal space to the transversalis fascia. 
As it continues superiorly, it pierces the said fascial layer so that it runs in between 
it and the posterior aspect of the rectus abdominis muscle. Ultimately, the artery 
passes anteriorly at the arcuate line of the abdomen, such that it ascends between the 
posterior rectus sheath and the rectus abdominis muscle. Once within the rectus 
sheath, the vessel divides extensively to supply the lower portions of the rectus 
abdominis muscle and other inferomedial aspects of the abdominal wall through its 
musculocutaneous perforating branches. Ultimately, the distal branches of the infe-
rior epigastric artery anastomose with branches of the superior epigastric artery near 
the level of the umbilicus.

These aforementioned musculocutaneous perforating branches of the inferior 
epigastric artery are of particular interest in this setting, as they have a significant 
impact on surgical method within the region of the umbilicus. The branches are 
widely variable in both number and location, creating a necessity for particular care 
when dissecting the region; this is due to their role in providing a large portion of 
the blood supply to superficial tissues within periumbilical space. A surgeon creat-
ing a tissue flap within the anterior abdominal region in reconstructive surgery must 
keep this principle in mind, as the survival of any flap could be largely dependent on 
these musculocutaneous perforators.

The superior epigastric artery is a terminal branch of the internal thoracic artery, 
usually arising at the level of the sixth or seventh costal cartilage. From its origin, 
the artery descends and courses anteriorly until it crosses the diaphragm through the 
sternocostal triangle. From here, it enters through the posterior rectus sheath to run 
along the posterior aspect of the rectus abdominis muscle. The vessel branches soon 
after entering the rectus sheath to supply the upper portions of the rectus abdominis 
muscle and other superomedial tissues within the abdominal wall. The distal 
branches continue inferiorly, until they ultimately anastomose with branches of the 
inferior epigastric artery as previously described.

Though the inferior and superior epigastric arteries are the primary vessels 
responsible for the arterial supply of the rectus abdominis muscle, it should be noted 
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that the intercostal and lumbar arteries also have some significance in this region. 
As they course medially in the plane between the transversus abdominis muscle and 
the internal oblique muscle, these arteries give rise to distal branches that penetrate 
the lateral aspects of the rectus sheath at the level corresponding to each vessel’s 
origin. Here, they form anastomoses with the distal branches of the superior and 
inferior epigastric arteries to supply a nominal amount of blood to the circuit.

Though the musculocutaneous perforators of the inferior and superior epigastric 
vessels are responsible for a large portion of the arterial supply to the skin and sub-
cutaneous layers of the abdominal wall, it should be appreciated that a noteworthy 
portion comes from superficial arteries that supply the region. Of primary interest in 
the umbilical region is the superficial inferior epigastric artery, which branches from 
the femoral artery just inferior to the inguinal ligament. This vessel runs superome-
dially within the subcutaneous tissue toward the umbilicus, where it branches exten-
sively to supply the integument surrounding the umbilicus.

Normal venous drainage of the anterior abdominal wall is relatively simple, 
with veins tending to course alongside their named arterial counterparts. In gen-
eral, drainage of venous blood at levels superior to the umbilicus empties into the 
superior vena cava via the subclavian vessels, while drainage of venous blood at 
levels inferior to the umbilicus empties into the inferior vena cava via the external 
iliac veins.

Numerous venous anastomoses exist between the infraumbilical and supraum-
bilical systems, which allow collateral venous return, even in the case of obstruction 
of the superior or inferior vena cava. Of particular relevance in this discussion is the 
paraumbilical vein, which courses within the falciform ligament of the liver to con-
nect the umbilical circulation with the left portal vein. This collateral connection 
between the portal venous system and the superficial anterior abdominal wall 
becomes essential for patients with portal venous hypertension. In this setting, the 
paraumbilical veins will engorge to allow a reduction in portal venous pressure via 
the shunt of blood to the inferior epigastric vein, ultimately bypassing the liver. This 
well-documented phenomenon, termed caput medusae, is a classic syndrome of 
portal hypertension and one of the best documented cases involving this shunt.

The lymphatic drainage of the abdominal wall typically follows the direction of 
venous drainage, such that supraumbilical channels will lead superiorly toward the 
axillary lymph nodes, while infraumbilical channels tend to drain inferiorly toward 
the inguinal lymph nodes. The lymphatic channels immediately adjacent to the 
umbilicus drain toward the liver through the falciform ligament.

1.5  Innervation of the Periumbilical Region

The innervation of the abdominal wall is comparatively simple, as the majority of 
sensory and motor function stems from branches of the intercostal nerves and the 
subcostal nerves, which originate at the anterior rami of the spinal nerve. Other 
named nerves, including the iliohypogastric nerves and the ilioinguinal nerves merit 
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comment, as they have a role in the innervation of the inferior aspects of the abdom-
inal wall and pelvis; however this discussion will focus on the seventh through 
eleventh intercostal nerves (thoracoabdominal nerves), as well as the subcostal 
nerves, as these are the ones responsible for the abdominal wall in the periumbilical 
region.

Within the abdominal wall, the primary route of innervation arises from the 
seventh through twelfth thoracic branches of the spinal nerve (thoracoabdominal 
and subcostal nerves). Each of these originates from the anterior ramus of the 
spinal nerve in the posterior midline, at a vertical level immediately inferior to its 
corresponding thoracic vertebrae (e.g., the seventh thoracic spinal nerve origi-
nates just below the seventh thoracic vertebrae). As each thoracic spinal nerve 
leaves the spinal column, it courses circumferentially within its intercostal space 
toward the anterior midline. Each nerve passes deep to the costal cartilage and 
continues inferiorly to enter the abdominal wall in the plane between the transver-
sus abdominis muscle and the internal oblique muscle. Each thoracoabdominal 
nerve, including the subcostal nerves, gives numerous branches within this plane, 
including the lateral cutaneous branch, which innervates the skin on the lateral 
aspect of the abdomen through its anterior and posterior branches; the anterior 
cutaneous branch, which is the terminal portion of the thoracoabdominal nerves 
and innervate the skin at the midline of the abdomen through its medial and lateral 
branches; and the muscular branches, which supply the musculature of the ante-
rior abdominal wall, including the external oblique muscle, the internal oblique 
muscle, the transversus abdominis muscle, and the rectus abdominis muscle. Each 
of these nerves is primarily responsible for motor and sensory on one vertical 
level corresponding with a specific dermatome, with some overlap occurring 
between each one. Of particular interest in this discussion, the tenth thoracoab-
dominal nerve supplies the dermatome involving the integument at the level of the 
umbilicus.

Due to the course of these nerve fibers, a special deliberation must be made when 
considering longitudinal incisions within the abdomen. If such an incision is made 
at the midline, it may be assumed that no significant sensory impairment will result, 
as each half of the abdomen is supplied individually by the left- and the right-sided 
intercostal nerves – no nerve bundles would be transected. Contrarily, longitudinal 
incisions made lateral to the midline would result in sensory impairment within 
regions inferior and medial to the level of the incision (within the respective derma-
tome), as this would lead to disruption of the anterior or lateral cutaneous branches 
as they course through this superficial abdominal plane.

The iliohypogastric and the ilioinguinal nerves do not play a role in sensory or 
motor function of the periumbilical region; however, they deserve brief mention in 
this discussion based on their role toward this end within the hypogastrium. As was 
the case with the thoracoabdominal and subcostal nerves, transection of these nerves 
through poorly designed incisions may lead to permanent sensory loss within their 
supplied regions. This is of particular interest when performing inguinal hernior-
rhaphy and may also play a role in creating abdominal tissue flaps and potential 
innervation.
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1.6  Discussion

1.6.1  Normal Development of the Umbilicus 
and Abdominal Wall

In order to obtain an appreciation for the various congenital abnormalities that may 
arise during the development of the abdominal wall and umbilicus, a basic under-
standing of the normal process must be pursued. This section will describe the basic 
structures involved in the umbilical cord as it relates to the abdominal wall develop-
ment under normal conditions but is not meant to be a comprehensive embryologic 
review of the trunk and abdomen.

The development of the abdominal wall begins early in the gestational period, 
occurring between the fourth and eighth weeks after conception. Differentiation of 
the abdominal wall structures begins from the paraxial and lateral plate mesoderm, 
which initially aligns down the posterior midline, just lateral to the neural tube, into 
the segmental blocks known as somites. These somites are split functionally into 
two different groups; the dorsolateral subgroup is the dermomyotome group, and 
the ventromedial subgroup is the sclerotome group. The latter develops into the ribs 
and vertebrae of the embryo, while the former differentiates into the skeletal mus-
culature and the skin of the trunk, which will be the focus of this discussion.

Following the maturation of the sclerotome into definitive vertebrae, each der-
momyotome migrates to cover each intervertebral disk, where it gives rise to a new 
cellular line of myoblasts. As part of this differentiation, the remaining part of the 
dermomyotome becomes known as the dermatome. These myoblasts eventually 
split into three distinct layers, which give rise to the external oblique muscles, inter-
nal oblique muscles, and transversus abdominis muscle; this begins by the seventh 
week of development. The dermatomes are responsible for the development of the 
overlying dermis associated with each myotome. At this time in the development of 
these cell lines, a nerve branch becomes associated with each dermatome and myo-
tome, in so forming the framework for the segmental association of each intercostal 
nerve with overlying skin and musculature. Fusion of the abdominal wall muscles 
at the anterior midline occurs by the eighth week in development under normal 
conditions.

Concurrent with the emergence of the newly materializing abdominal wall is the 
formation of the umbilical cord. The earliest form of the umbilical cord arises when 
the expanding amnion grows to envelop the tissues of the body stalk, the vitelline 
duct (omphalomesenteric duct), and the umbilical coelom, beginning around the 
fourth week in development. Blood flow through the umbilical cord, between the 
embryo and the placenta, is expected to commence one week later. As the growing 
fetus matures, so does the umbilical cord as the structures contained within it 
change, as detailed below.

In the beginning of umbilical development, the stalk contains the allantois, two 
umbilical arteries, and two umbilical veins. The allantois develops as a diverticulum 
from the yolk sac, which extends from the body stalk to the fetal bladder to help 
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with gas exchange and liquid waste elimination during the early parts of develop-
ment. By the end of the eighth week of development, the allantois will normally 
regress in full, leaving behind an intra-abdominal remnant, known as the urachus. 
Failure of this process to occur as expected would lead to one of many umbilical 
abnormalities, which will be discussed as a group in the subsequent section. The 
second change occurring within the stalk as the cord matures is the urachus of the 
right umbilical vein, which occurs by the sixth week of development. The oblitera-
tion of these early cord features leaves behind a host of remnants that may be seen 
on anatomic examination of an adult abdomen, as was discussed in the vascular 
section.

The vitelline duct component of the umbilical cord is responsible for the early 
connection between the primitive intestines and the yolk sac. Under normal condi-
tions, it will regress by the tenth week of development, leaving a solid, fibrous 
remnant between the ileum and the umbilicus. Failure of the vitelline duct to fully 
obliterate can lead to a host of umbilical abnormalities, which can vary in presenta-
tion depending on which aspects of the fetal structure remains. These abnormal 
variations will be discussed more completely in an upcoming section.

The umbilical coelom is the final structure housed within the umbilical cord at 
the initial stage, and it serves to connect the intraembryonic coelom with the extra-
embryonic coelom. Early in the growth of the alimentary tract, the size of the 
abdominal cavity is relatively slow to enlarge, such that the budding abdominal 
contents cannot be retained entirely within it. The existence of the umbilical coelom 
allows the protrusion of the developing gut through the umbilical ring into the extra-
embryonic coelom until the intraembryonic cavity can become sufficient in size to 
accommodate all of the contents on its own. Once the abdominal contents have 
reentered the abdominal cavity in full, the umbilical coelom regresses, which allows 
the complete fusion of the ventral abdominal wall. This normally occurs around the 
12th week of development.

At the time of birth, all of these umbilical structures should have regressed under 
normal conditions, except for the two umbilical arteries and one umbilical vein. When 
the umbilical cord is split at the time of delivery, the flow of blood across the cord is 
discontinued, and these vessels quickly degenerate into their mature remnants. The 
umbilical ring closes in short order through scarring, leaving no opening between the 
intra-abdominal and extra-abdominal compartments. If the closure of the umbilical 
ring does not occur completely, a congenital umbilical hernia will be present.

1.6.2  Congenital Anatomic Abnormalities of the Umbilicus 
and Abdominal Wall

Congenital disorders of the umbilicus come from a variety of different developmen-
tal sources and may present as a protruding mass, umbilical drainage, or both. Some 
of these disorders, including persistence of the vitelline duct and persistence of the 
allantois, have already been mentioned, but another common umbilical abnormality, 

R.E. Hoxworth and A.R. Gupta



11

the umbilical hernia, may also be present. This section will examine these problems 
in greater depth, in conjunction with two congenital defects related to the abdominal 
wall – omphalocele and gastroschisis.

One relatively common form of umbilical deformity is the infantile umbilical 
hernia. This type of defect will appear as a mass protruding in the umbilical region, 
most often in its superior portions. It usually occurs within weeks of the sloughing 
of the umbilical cord, though may be evident within a few days of life. This type of 
hernia occurs when the closure of the umbilical ring through physiologic scarring 
produces a weak and ineffective seal, and intra-abdominal contents are able to pass 
into the subcutaneous layer. Critical in the distinction here is the fact that a normal 
layer of the skin overlies the herniated contents. This type of hernia will often 
resolve spontaneously within the first few years of life, since the mechanism of the 
defect is the incomplete scarring of the umbilical remnant, which will heal naturally 
with age. This is in contrast to omphalocele, which is a more involved version of 
umbilical herniation.

Omphalocele is the result of a defect during the formation of the abdominal wall, 
which allows the passage of abdominal contents into the umbilical cord. It differs 
from a simple umbilical hernia in its structure, in that it is the result of the incom-
plete fusion of the muscles of the abdominal wall in the midline, not simply the 
scarring within the umbilical ring. As previously discussed, a part of normal alimen-
tary development entails the passage of growing viscera into the extraembryonic 
coelom; under normal conditions, these contents will return to the abdominal com-
partment by week 12 of development, to allow the normal fusion of the abdominal 
wall to occur. In this case, the abdominal contents do not return as expected, and the 
abdominal wall remains patent as a result. The problem presents as viscera visibly 
protruding through a defect into the umbilical cord and will vary in severity based 
on the amount of abdominal contents within the umbilical cord. This is different 
from the simple umbilical hernia, as there is no skin overlying the protruding vis-
cera; however, it is covered by normal peritoneum and amnion. This covering is key 
in the classification of an omphalocele, as it helps to differentiate this disorder from 
a related abdominal wall defect, termed gastroschisis. Gastroschisis, like omphalo-
cele, is a defect in the formation of the abdominal wall; however, gastroschisis pres-
ents with completely exposed bowel, which is uncovered by the skin, peritoneum, 
or amnion. This defect is appreciated at the junction of the umbilicus and the normal 
skin of the abdominal wall and is almost always located to the right of the umbili-
cus. This site represents the location of the obliterated right umbilical vein. The size 
of the defect is usually relatively small in comparison to omphalocele (less than 
4 cm). Though the mechanism for the development of this defect has not been 
defined conclusively, it is likely related to disruption of normal blood supply from 
the omphalomesenteric duct artery to the developing abdominal wall. The result is 
improper nutrition to the developing area, with the small right-sided patency 
occurring.

The vitelline duct, which under normal conditions will regress by the tenth week 
of development, can result in a variety of congenital umbilical abnormalities if it 
fails to obliterate as expected. The specific presentation related to this condition will 
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vary based on the portion of the duct that is retained. One of the most familiar forms 
of this abnormal regression, a Meckel’s diverticulum, results from the persistence of 
the intestinal end of the vitelline duct. This true diverticulum usually arises near the 
distal end of the ileum, which is the most common site of embryonic attachment of 
the vitelline duct to the small bowel. A second variant results from complete patency 
through the entirety of the track of the duct, resulting in a fistula between the distal 
ileum and the umbilicus (enterocutaneous fistula). This type of deformity is uncom-
mon and presents with the passage of stool and intestinal contents through the umbi-
licus shortly after birth. Other uncommon presentations of vitelline remnants 
include an umbilical polyp or vitelline duct cyst, which result from persistence of 
the distal aspect of the vitelline duct or accumulation of mucus in a medially retained 
portion of the duct, respectively. Finally, persistence of the allantois, which under 
normal conditions will regress into a fibrous cord by the end of development, may 
result in a vesicocutaneous fistula (connection between the urinary bladder and the 
umbilicus). If the allantois remains fully patent, this condition will present with the 
passage of urine through the defect in the umbilicus. Alternatively, a urachal cyst, 
which presents as a palpable lower abdominal mass, or a urachal sinus, presenting 
as a chronic drainage of small amounts of mucus through the umbilicus, may be 
present if only a portion of the allantois is retained.

These umbilical and abdominal wall malformations are in many cases compli-
cated, requiring further work-up and intricate management in order to resolve the 
issue at hand. These considerations are beyond the scope of this discussion, how-
ever should be reviewed for a full appreciation of the problems created by these 
aberrations.

1.7  Conclusions

The umbilicus has a well-studied and well-described embryonic origin. The com-
plexity of the anatomy as it relates to the abdomen collectively is essential for the 
appropriate diagnosis and treatment of congenital and acquired deformities.
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Chapter 2
The Arterial Vascularization of the Abdominal 
Wall with Special Regard to the Umbilicus

Norbert Pallua and Verena-Constanze Buchinger-Kähler

2.1  Introduction

The blood supply of the abdominal wall is focus of many anatomical studies [1–3]. 
By understanding the blood supply, a surgeon can minimize the risk of postopera-
tive necrosis, wound healing disorders, and conspicuous scars.

Serious postoperative complications can be avoided, if surgical incisions and 
maneuvers are adopted to the important vascular architecture of the abdominal wall. 
Due to this concept, surgeons started to study the arterial blood supply thoroughly 
[4–6]. This chapter will focus on the normal anatomy as well as on the blood supply 
after surgical intervention.

2.2  Preoperative Conditions

The vessels of the abdominal wall arise from the thoracic and pelvic arteries and 
perform multiple anastomoses with tremendous importance for surgical dissection 
or flap creation. The major blood supply is provided by the deep epigastric arcade, 
formed by the deep superior and inferior epigastric arteries [1, 7]. Additional blood 
supply emerges from the following arteries: intercostal, subcostal, musculophrenic, 
lumbar, superficial epigastric, superficial external pudendal, and superficial and 
deep circumflex iliac arteries (Fig. 2.1).
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Fig. 2.1 Arterial blood supply of the anterior abdominal wall. Right: arterial branches and impor-
tant anastomoses. DSEA deep inferior epigastric artery, SSEA superficial superior epigastric artery, 
MPhA musculophrenic artery, Asc. Br. DCIA ascending branch of deep circumflex iliac artery, 
DSEA deep superior epigastric artery, SIEA superficial inferior epigastric artery, ICA intercostal 
arteries, UB umbilical branch. Left: Matarasso’s suction areas 1–4 (SA 1–4). Note that SA 4 can be 
excised in full abdominoplasty. If excision is not recommended, liposuction can be performed 
unrestricted in this area
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2.3  The Deep Epigastric Arcade

The deep superior epigastric artery (DSEA) derives from the internal mammary 
artery at the level of the sixth rib, profound to the xiphoid process and the costal 
margin (Fig. 2.2). It passes the sternocostal triangle (Larry/Morgagni space) cov-
ered by the transverse thoracic muscle [8]. Here the superficial superior epigastric 
artery (SSEA) departs, perforates the anterior rectus sheath, and follows subcutane-
ously in the course of the eighth rib. The DSEA descends laterally oblique before 
dividing into a medial and a lateral branch with similar calibers [9] and gaining the 
posterior aspect of the rectus abdominis muscle in its own muscular fascia groove. 
Mu found an anastomosis with the ninth posterior intercostal artery [10]. This con-
nection between the DSEA and the lateral intercostal circulation is of clinical inter-
est during extended undermining of the abdominal wall. Four large (≥0.5 mm) 
perforators of the DSEA pierce the rectus sheet 4–6 cm of the costal margin in each 
hemiabdomen [11]. Note that perforators of the DSEA have a predictable occur-
rence and course. These perforators run caudally orientated and are forming con-
spicuous anastomoses across the midline in the subdermal plexus [11]. They provide 
the blood supply for the supraumbilical abdominal wall.

The deep inferior epigastric artery (DIEA) arises from the external iliac artery 
and enters the abdominal wall posterior to the inguinal ligament. Before entering 
the rectus sheath, a branch separates to anastomose with the deep circumflex iliac 
artery. A clinically important anastomosis may be present as a connection between 
the external iliac artery and DIEA with the obturator artery of the internal iliac sys-
tem, due to a variation of origin of the obturator artery. This connection, generally 
known as corona mortis, can be identified in 10–70 % of cases [12–14]. Injury with 
severe to potentially lethal bleeding could occur during femoral or obturator hernia 
repair or pelvic trauma [14]. The DIEA continues in the posterior rectus sheet, lying 
there in a muscular rim and supplying the rectus muscle with several muscular 
branches. In the middle third of the muscle below the umbilicus, the artery divides 
into two main branches: a smaller medial (MB-DIEA) and dominant lateral branch 
(LB-DIEA) (Fig. 2.3) [2, 9].

The lateral branch of the DIEA emits the majority of perforators. O’Dey et al. 
[9] observed – similar to studies of Mu et al. [10] and Taylor et al. [15] – an anasto-
mosis of the lateral branch of the DIEA and the DSEA around 4 cm above the 
umbilicus, whereas the MB-DIEA faded on the level of the umbilicus. O’Dey et al. 
[9] showed nine rows of perforators, located caudal to cranial in 2–3 cm distance. 
Mu et al. [10] found two parallel lines of perforators at 2.4–4.9 cm from the midline. 
The lateral branch of the DIEA is seen as the leading vessel for the blood supply of 
the skin of the central anterior abdominal wall.

The importance of perforators of the MB-DIEA has been recognized for breast 
reconstruction [16]. Perforators of the MB-DIEA have indirect connections with the 
contralateral (across the midline) medial row perforators via the subdermal plexus, 
whereas medial and lateral row perforators have direct and indirect connections 
within the same hemiabdomen [16, 17].
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Perforators of the DIEA follow no predictable paradigm or regularity in their 
angle or branching pattern [11]. In conclusion, these perforators form extensive 
anastomoses with one another in the subcutaneous layer, mostly at the level of 
the subdermal plexus [11, 18]. Note that the medial perforators superior to the 

Fig. 2.2 The DSEA emerges below the sixth rib and runs oblique before dividing into equal-sized 
medial and lateral branches. The rectus muscle is turned over to expose the deep vascular arcade
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 umbilical level are considerably smaller in number and caliber than those of the 
lower abdomen [1].

The umbilicus is supplied by Rr. umbilicales, arising from the MB-DIEA 
(Fig. 2.4). The umbilical perforators pierce the linea alba and enter the anulus 
umbilicalis, resembling the bottom of the papilla umbilicalis. Mostly one perfora-
tor advances the papilla umbilicalis (67 %), whereas in 33 %, two perforators 
pierced the papilla [9]. These perforators run either as septo-cutaneous perfora-
tors under the rectus muscle or pierce the muscle as musculo-cutaneous perfora-
tors. Both types enter the papilla from the inferolateral and ascend diverging to 
the skin.

2.4  The Superficial Inferior Epigastric Artery (SIEA)

This vessel originates 2–3 cm below the inguinal ligament from the femoral artery 
or the common trunk with the superficial circumflex iliac artery [19]. Then the 
SIEA crosses the inguinal ligament at its midpoint, lying deep to Scarpa’s fascia 
(Fig. 2.1). It continues superomedially, penetrating Scarpa’s fascia above 

Fig. 2.3 Dissection of a fresh corps: Left margin of photo represents cranial, right margin is cau-
dally orientated. The DIEA ascends from caudal and divides below the umbilicus into a smaller 
medial (white arrows) and a thicker lateral branch (black arrows). The lateral branch emits the 
majority of perforators, running below the rectus muscle as shown in the photo
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the inguinal ligament to run in a superficial subcutaneous plane. The supplied 
 territory overlaps the other major vascular systems of blood supply to the anterior 
abdominal wall [19].

This vessel is of great interest for breast reconstruction because flap harvesting 
does not violate the rectus fascia, minimizing donor-site morbidity [20, 21]. 
Unfortunately several studies point out an inconsistency of the pedicle in 13–42 % 
as the major disadvantage of the SIEA flap. Taylor and Daniel (1975) [22] described 
35 %, while Chevray [23] found it absent in 30 %.

Fig. 2.4 Dissection of a fresh corps. Large image: The umbilical branch (white arrows) derives 
from the MB-DIEA (medial branch of the deep inferior epigastric artery) below the level of the 
navel. It enters the bottom of the umbilical papilla from inferior to laterally. Note the diverging 
vessels to the skin. The MB-DIEA fades at the level of the umbilicus. Small image: Overview of 
the trunk. The black box outlines the area of interest, magnified above
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2.5  Vascular Territories and Alterations 
Due to Periumbilical Surgery

Maintenance of umbilical blood supply is often challenging in periumbilical sur-
gery. Especially when the patient presents with the following conditions: smoker, 
adipositas, extended abdominal apron, hernia, advanced age, diabetes, and cardio-
vascular disease. Interestingly, most surveys cannot detect a correlation between the 
incidence of complication and the professional experiences of the surgeon [24, 25]. 
In conclusion, circulatory problems of the abdominal flap may be inherent by the 
procedure itself and not associated with surgical skills.

In an abdominoplastic procedure, the skin inferior to the umbilicus is normally 
resected. Intraoperatively, the medial perforator row is dissected and severed. 
A large amount of periumbilical perforators can be observed (and cauterized) whose 
number decrease as the dissection proceeds superiorly. Boyd et al. [1] detected a 
watershed area above the umbilicus with extensive arborization and rather small 
caliber vessels. Only a few numbers of large vessels can be found above the 
 umbilical level.

The blood supply of the adipose layers is also of clinical importance. Scarpa’s 
fascia separates the deep layer supported by the muscle perforators – from superfi-
cial fat – supplied by the subdermal plexus. Assuming this bimodal blood supply, 
the level of dissection bears tremendous risks for circulatory problems [26]. 
Undermining the deep fat during abdominoplasty disrupts this primary blood sup-
ply and makes it prone to ischemia or eventually supports a steeling effect on the 
upper layers. Therefore, the superficial fat should not be excised, whereas the deep 
layer can be removed if needed [27].

2.6  Huger Zones

Huger [5] studied the modification of blood supply during abdominal dermolipec-
tomy and revealed three vascular territories (Fig. 2.5). Zone I extends from the 
xiphoid process to the os pubis between the lateral borders of the rectus muscle. The 
deep arcade supplies this area. Zone II represents the inferior aspect of the abdo-
men, between the anterior superior iliac spine, the groin, and the pubic crests. This 
area is supplied by the superficial epigastric artery, the superficial circumflex iliac 
artery, and the external pudendal artery (superficial system), as well as by the deep 
inferior epigastric vessels. Zone III covers the lateral abdomen and flanks and is 
provided by segmental intercostal, subcostal, and lumbar arteries.

Traditional abdominoplasty combines extended abdominal dissection to the 
lateral costal margin and resection of Scarpa’s fascia with attached fat, preserv-
ing only the lateral perforators (Zone III) [28]. In contrast, limited dissection 
abdominoplasty preserves Scarpa’s fascia below the umbilicus and extends as a 
tunnel superior to the umbilicus on the linea alba between the rectus sheets. 
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Fig. 2.5 Vascular zones by Huger [5]. Zone I represents the area between the lateral borders of 
rectus muscle and comprises the deep epigastric arcade. The blood supply in this area is sacrificed 
in traditional abdominoplasty
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The goal of limited dissection [29] is preservation of the medial perforators 
and – by respecting Scarpa’s fascia – preserving the anastomosis of DSEA and 
DIEA. A study of Munhoz et al. [30] proved that 80 % of perforators, lymphatic 
vessels, and nerves could be preserved by limited dissection. As previously men-
tioned, the perforators of the DSEA are more predictable. Therefore Zone I and 
III remain for blood supply.

2.7  Alterations Due to Dissection Technique and the Role 
of Scarpa’s Fascia

In 2014, Roostaeian et al. [31] evaluated the flap perfusion by using laser fluores-
cence imaging and found no significant difference between traditional abdomino-
plasty and limited-undermining lipoabdominoplasty. The study protocols of those 
two studied groups differed substantially (infiltration of tumescence and liposuction 
versus none), reducing the comparableness.

Recently Swanson [32] published his results using the same imaging technique 
but reducing the variables, comparing limited dissection with preservation of 
Scarpa’s fascia to full dissection. He was not able to show a significant improvement 
of perfusion or a lower seroma rate. In contrast, Saldanha [29] reported a seroma 
rate of 60 % performing the classical technique in contrast to only 1 % after switch-
ing to limited dissection. Swanson [32] further propagated limited dissection would 
lead to tension on the inferior skin flap with reduced blood supply. Le Louarn and 
Pascal [33] therefore perform the “high-superior-tension” technique to reduce the 
tension of the distal abdominal flap by using paraumbilical high-tension sutures in 
combination with liposuction and limited epigastric dissection. By this procedure, 
they tighten the epigastric skin and decrease tension on the hypogastrium, resulting 
in decreased risk of hypoperfusion.

Mayr et al. [28] assessed the infraumbilical perfusion rate (Zone I) after conven-
tional, extended abdominoplasty [34] by laser fluorescence angiography. They mea-
sured an alarming decrease of over 80 % compared to untouched skin and a 
compensatory blood inflow from subcostal and intercostal branches. They suggest 
dissection and preservation of a perforator of the DSEA.

The flap-raising technique can also reduce risks of decreased perfusion after 
abdominoplasty. Dissection by electrosurgery is associated with a pronounced 
collateral damage compared to sharp (scalpel) preparation, due to thermal injury 
[35]. Therefore we prefer sharp dissection, especially in the delicate umbilical 
area.
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2.8  Massive Weight Loss Patients and Blood Supply

Postbariatric patients are challenging patients with higher complication rates from 
30 to 80 % [36–38]. Information about the percentage of umbilical necrosis due to 
postbariatric abdominoplasty is rare. Grieco et al. [39] showed 4 % of umbilical 
necrosis in a small-sized study on massive weight loss patients. Dellon [40] reported 
12.5 % navel necrosis, who had also associated an umbilical hernia. The majority of 
studies summarize loss of umbilical in wound healing complication [38]. 
Nevertheless, an elongated navel stalk evidently bears an increased risk of impaired 
circulation after circumcision analogue to large ptotic breast and their multi-agent 
chemotherapy (MAC) (Fig. 2.6).

2.9  The Influence of Liposuction

Many authors elaborated the effects of liposuction to the abdominal circulation. 
Matarasso [6] based his reflection on the work of Huger and defined four “suction 
areas” (Fig. 2.1). As discussed previously, in traditional abdominoplasty, Huger 
Zone I is sacrificed, and blood enters postoperatively from the lateral aspect (Huger 
Zone III). Suction area 3 represents the triangular shaped middle of the undermined 
flap that will cover the umbilical to pubic area and requires precautious liposuction, 
without thinning the subcutaneous fat layer (above Scarpa’s fascia). He also dis-
suades from any interruption of the midline crossover of blood flow (as a Fleur-de- 
lis/T-shaped scar) in this triangle [6]. Suction area hosts the segmental lumbar, 
subcostal, and intercostal arteries and is a safe and favored area for liposuction. It is 
recommendable to remove fat parallel to the vessels.

Saldanha [29] prefers liposuction above and below Scarpa’s fascia to facilitate its 
visualization and preservation. Smith and Smith [40] developed a combination tech-
nique of extensive liposuction and abdominoplasty by preserving a perforator of the 
DSEA. They located this vessel consistently in a 2 cm radius area 6 cm below the 
subcostal margin and 4 cm lateral to the midline (Fig. 2.7). The risks increase with 
the amount of flap undermining, the quantity of liposuction, and the tension on 
wound closure [41, 42].

a b c

Fig. 2.6 (a) A 69-year-old patient after 70 kg weight loss. The patient suffered from incarcerated 
umbilical hernia 6 months before. (b) The umbilical stalk is tremendously elongated (white 
arrows). (c) Excision of nearly 20 cm of the insufficiently perfused and scarified stalk
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2.10  Conclusions

 1. Major blood supply of the abdomen is performed by the deep epigastric arcade.
 2. Both DSEA and DIEA divide into a medial and a lateral branch.
 3. The upper third of the abdominal integument is supported by DSEA perforators 

exclusively, while the central region perforators of the DIEA dominate.
 4. In the native abdomen, the major blood supply arises from the DIEA.
 5. Perforators of the DSEA are more predictable in their course, which is impor-

tant for dissection during abdominoplasty.
 6. The MB-DIEA perforators support the medial periumbilical abdomen and the 

umbilicus and connect with the contralateral MB-DIEA perforators that lead 
attention for utilization for large breast reconstruction.

 7. The lateral branch of the DIEA anastomoses 4 cm above the umbilicus with the 
DSEA, whereas the MB-DIEA fades on the level of the umbilicus, arises from 
the MB-DIEA, pierces the linea alba, and enters the papilla umbilicalis from 
inferolateral to ascend to the umbilical skin.

Fig. 2.7 The perforator of the deep superior epigastric artery is found 6 cm below the costal mar-
gin and 4 cm laterally to the midline, in a radius of 2 cm
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 8. During circumferential umbilical incision, the blood supply from subdermal 
plexus is interrupted, leading to a sole nutrition by the perforators of the 
MB-DIEA.

 9. Huger’s Zone III represents the lateral arc (segmental lumbar, subcostal, and 
intercostal arteries) that remains after extensive undermining in classical 
abdominoplasty and provides blood supply to the medial flap like a random 
pattern flap.

 10. Limited dissection preserves Huger’s Zones I and III with the reliable perfora-
tors of the DSEA.

 11. Sharp dissection in the periumbilical area is advisable to protect the blood 
supply.

 12. Liposuction in the middle triangle can compromise circulation and should 
solely be applied in the deep adipose layer.
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Chapter 3
Ideal Position and Shape of the Umbilicus

Melvin A. Shiffman

3.1  Introduction

The position and shape of the umbilicus is extremely important in the aspect of the 
beauty of the abdomen. The umbilicus is exposed by bathing suits (especially 
bikini), shorts, short blouses, and exposed midriff. Many young women are happy 
to expose their umbilical region if there is no scar or distortion of the umbilicus.

3.2  Umbilical Position

3.2.1  Author’s Technique

The author uses the base of the pedicle to determine the ideal position of the umbi-
licus [1] in the linea alba. The midline of the umbilical stalk opening is in the mid-
line of the abdomen skin from birth. In the standing position, marking of the midline 
is done from the xiphoid process to the center of the pubis detected by the parting 
of the hair in slightly different directions. This avoids the different positions of the 
umbilicus in the lower abdominal flap when there is a long pedicle especially in the 
obese patients. The level of the new umbilicus is marked at the level of the base of 
the pedicle. The incision of the skin should be performed about 1–2 cm lower than 
the marking. This will allow an upward tilt to the pedicle and allow a superior 
hooded appearance. The umbilical pedicle should be short. This necessitates short-
ening the pedicle by suturing to the fascia around the pedicle base.
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3.2.2  History

Rohrich et al. [2] found that the umbilicus was not at the midline in nearly 100 % of 
subjects. Editorial comment: “This is because the umbilical stalk normally moves in 
the subcutaneous tissues despite its deep attachment to the deep fascia. The fact is 
that the adipose subcutaneous layer is loose and because of the length of the umbili-
cal stalk the umbilicus does not necessarily fall straight down when standing or 
supine but arbitrarily falls to one side or the other, more so with obesity. However, 
the aesthetic appearance is better when the umbilicus is in the midline.”

There are a number of ways to determine the best position of the umbilicus 
[3–14], but the simplest method is using the level of the iliac crests at the midline 
(the xipho-pubic line) [15–19]. Sabatier et al. [19] described the midline for the 
umbilicus as the xipho-pubic line and a transverse line that joins the iliac crest about 
2 cm above each anterior superior iliac spine.

In fact Dubou and Ousterhout [16] found that a line drawn from the highest level 
of the crest of one ilium to the same point on the other side will transect the umbili-
cus in 96 % of the subjects.

Daher et al. [20] utilized the measurement of 18–20 cm from the anterior vulvar 
commissure along the xipho-pubic line to position the umbilicus. Baroudi [1], how-
ever, stated that the umbilical pedicle base is the level for the placement of the 
umbilicus. Cammarota [21] used the position on the xipho-pubic line 18–20 cm 
from the anterior vulvar commissure.

There is a difference in the position of the umbilicus in a newborn compared to 
an adult. The position of the umbilicus in an infant is the most aesthetically pleasing 
if the umbilicus is placed 60 % of the way from the xipho-sternum to the pubis [6].

3.3  Umbilical Shape

The ideal umbilicus is a small T or vertically oriented umbilicus with the addition 
of a superior hood or shelf according to Craig et al. [22], while the oval shape was 
superior according to Pallua [3]. Baack et al. [15] stated that the normal umbilicus 
is hooded superiorly, has a central opening, and proceeds slightly superiorly as it 
approaches the abdominal wall fascia.
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Chapter 4
The Aesthetically Pleasant Umbilicus

Norbert Pallua and Verena-Constanze Buchinger-Kähler 

4.1  Introduction

The umbilicus represents the only natural scar of the body. Its configuration and 
 position are essential to the aesthetic appearance of the abdomen. Absence or 
 deformity of this cavitation draws unwanted attention and may lead to emotional 
distress [1]. The navel has been an object of interest though the history of art or cul-
tural believes. Leonardo Da Vinci set the umbilicus as the center of his Vitruvian Man.

Statistically abdominoplasty was ranked as the sixth most performed cosmetic 
surgery in 2014 with nearly 700,000 procedures in a worldwide survey of plastic 
surgeons by ISAPS International Survey on Aesthetic/Cosmetic Procedures [2]. As 
the umbilicus is the major aesthetic component of the abdomen, its influence on the 
satisfaction of patients undergoing abdominoplasty is obvious. Therefore acquiring 
deep knowledge of location, shape, size, depth, and tilting angle of the “normal” 
umbilicus helps to understand the difference and alteration due to aging, pregnancy, 
weight fluctuation, or hernias.

4.2  Aesthetic Importance of the Umbilicus 
Throughout the Course of History to Modern

In the early techniques of abdominoplasty, the navel was neglected. Kelly (1899) 
[3] excised the umbilicus in an elliptical transversal incision. In 1924 Thorek [4] 
described umbilical preservation in abdominoplasty by placing the incision 
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below the navel. If larger excisions were required, he advised to include the 
umbilicus and transplant it later as a composite graft. First attention to the pres-
ervation of the umbilicus was paid by Prudente in 1943 [5], emphasizing that he 
had been using this technique since 1936. An important landmark for umbilico-
plasty was published by Vernon in 1957 [1], who combined the transverse inci-
sion of Thorek [4] with undermining the abdominal flap and umbilical 
transposition.

4.3  Techniques of Umbilicoplasty

The W-technique of Regnault (1975) [6] recommends a 2 cm horizontal incision 
across the midline, 2 cm below the waistline. Pulling on the flap would open up the 
incision and create a “marquise” shape. In contrast Grazer (1973) [7] performed a 
1–1.5 cm transverse incision close to Pitanguy’s [8] but with an elliptical removal of 
skin. A circular skin excision was recommended by Gonzalez-Ulloa in 1960 [9]. In 
1967 Pitanguy [8] introduced a U-shaped incision in the abdominal wall to reinsert 
the umbilicus.

Baroudi et al. [10] drew particular attention to the aesthetical importance of 
the umbilicus. He shortened the umbilical pedicle by suturing it to the abdominal 
fascia and resected a ring of fat around the skin incision to create a fold and the 
natural depression of the umbilicus. The Ω-shaped incision was published by 
Freeman in 1978 [11]. Juri et  al. [12] set the next landmark by performing a 
V-incision. He also thinned the periumbilical fat layer 6 cm above the umbilicus 
and 3 cm below to create a natural periumbilical depression. The circular scar 
after navel reinsertion was indicated as one of the most obvious signs for a 
tummy tuck. Delerm [13] published his technique in 1982. He put emphasis on 
cutting the umbilical stalk vertically to its aponeurotic attachments and suture a 
superior-based round skin flap of the abdominal wall to the aponeurosis to pro-
vide more stability to the upper part. In 1998 Choudhary and Taams [14] pre-
sented their technique of “umbilicosculpture” with a horizontal abdominal 
incision, shortening of the umbilical stalk, and teardrop-shaped periumbilical fat 
excision.

Nowadays a variety of techniques are utilized, and most surgeons have their own 
notion of a pleasant umbilicus. The shape of abdominal incision varies and occa-
sionally the ways of shortening the umbilical stalk or fixation techniques to the 
fascia differ.
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Niranjan and Staiano [15] recognized the importance of the superficial fascia 
(Scarpa) to the blood supply of the navel flap. They performed a U-shaped 
 incision and sutured the superficial fascia to the dermis of the U-flap instead of 
fixating the umbilicus itself to the rectus fascia. By this maneuver, they wanted to 
avoid the feeling of tethering of the umbilicus. A triangular skin incision was 
introduced by Avelar (1978) [16] and later by Massiha (1997) [17]. The latter 
sutured the shortened umbilicus to the rectus sheet and the three abdominal flaps 
to the umbilicus to hide the incision lines in the depth of the umbilical crater. 
Ramirez [18] left the decision to the patient whether to have a frowning inversed 
V-incision or his preferred V-shaped/heart-shaped incision to create a “smiling” 
umbilicus.

The inverted U-flap was introduced by Malic [1]. She secured the cranial tip of 
the inverted U and the stalk at 6-o’clock to the rectus fascia. Saldanha et al. [19] 
advised star-shaped incisions to evade postoperative scar retraction.

Pitanguy preferred a transverse reimplanted umbilicus, whereas Lee and Mustoe 
[20] propagated the vertical orientated umbilicus without superior hooding to create 
a youthful navel. Schoeller et al. [21] defatted a 6–7 cm diameter round area of the 
abdominal flap and created a new navel by tying this round patch with purse-string 
sutures to a deepithelialized original navel stalk.

In 2010 Pallua et al. [22] published their technique to create a natural, aes-
thetically pleasant umbilicus. To achieve this result an inverted V-incision with a 
corresponding triangle excised in the inferior portion of the umbilicus is per-
formed. Respecting gender differences following suture techniques can lead to a 
more feminine or masculine abdominal surface: to create a natural supraumbili-
cal depression for a female abdomen, the subdermal layer of the umbilical disk 
is only fixed by a permanent suture to the fascia in the upper pole (at 12.00 
o’clock). This maneuver also leads to a natural tilting angle of the umbilicus 
(Fig. 4.1). In women the infraumbilical area is rather slightly curved than tight 
and straight. The scar is hidden from the patients view because the abdominal 
flap is sutured to the depth of the umbilical dimple. For a straighter and more 
masculine surface, the subdermal layer needs fixation at 3.00, 9.00, and 12.00 
o’clock.

Visconti and Salgarello in 2015 [23] incised the abdominal wall in an “ace of 
spades” figure to create an oval shape with a natural superior hooding.

In most papers special attention is advised for patients with thin abdominal fat 
layers. Irregularities in the periumbilical fat, shallow umbilical depression, and 
umbilical scarring are more obvious. Therefore, the technique has to be adjusted to 
the anatomical circumstances.

4 The Aesthetically Pleasant Umbilicus
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Fig. 4.1 Limited dissection abdominoplasty. (a) Preservation of the Scarpa’s fascia. (b) The dis-
section proceeds in a small tunnel supraumbilical. (c) The diastasis of the rectus muscle is marked. 
(d) The upper pole of the umbilicus is fixed subdermal to the fascia with nonabsorbable sutures  
(= *). This suture is guided through the skin flap incision, as you can see in (f) and sutured to the 
dermis edge of the inverted V. (e, f) In a beach chair position, the resection area is measured, and 
the placement of the umbilicus is marked, mostly slightly above the palpated stalk
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Chapter 5
Relocating the Umbilicus in Abdominal 
Surgery

Andrew Michael Williams

5.1  Introduction

Individuals may require relocation of the umbilicus following surgery which has 
excised or repositioned the lower abdominal skin. The formation of a new umbilicus 
may be required due to excision of the native umbilicus or developmental absence 
of the umbilicus in conditions such as exomphalos major. In each of these scenarios, 
deciding on the correct location for the umbilicus is essential in achieving the opti-
mum cosmetic result. Not only must the umbilicus be of an appropriate morphology 
and size, but it must also be accurately located according to fixed anatomical land-
marks which help the surgeon define the correct position.

5.2  Technique

The position of the umbilicus depends upon both a craniocaudal and lateral coordi-
nates, both of which must be accurately defined in order to maximise the aesthetic 
outcome. In the adult male and female patient, the midline can be found by a variety 
of techniques. The apex of the xiphisternum will usually run in a straight line to the 
centre of the symphysis pubis. In the erect patient, this will be a plumb line from the 
xiphisternum. This technique is best used when skin is excised or repositioned on 
the anterior abdomen as it uses independent, fixed reference points. Alternatively if 
the anterior abdominal skin has not been relocated, the symphysis pubis on the adult 
abdomen can be used to indicate the midline. This method relies upon the fine hair 
on the lower abdomen, pointing towards the midline and that in the midline, 
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pointing in an inferior direction [1]. Both these methods can have their accuracy 
checked by measuring from bilateral fixed anatomical sites, such as the anterior 
superior iliac spines, with the new umbilical position lying half way between these 
sites (Fig. 5.1). The craniocaudal position is slightly harder to define. In the neonate 
with exomphalos major, who requires complete reconstruction of a neo-umbilicus 
and anterior abdominal wall, the position of the umbilical reconstruction is sug-
gested as being 60 % of the way from the xiphisternum to the symphysis pubis [2]. 
This was determined by measuring the position of the umbilicus in fifty newborn 
babies with “normal”-appearing umbilical positions. Records have shown that it is 
easy to position the neo-umbilicus too cranially, at approximately 50 % of the dis-
tance between the xiphisternum and symphysis, as opposed to the two thirds rule 
which is suggested elsewhere [3]. This may result in an abnormal appearance. In the 
adult population, the position is harder still to define, often because of the differing 
abdominal dimensions and morphologies of the adult abdomen. In a slim individ-
ual, the position may be easier to define, at a location similar to the paediatric posi-
tion, previously described. This may be at the level of the anterior superior iliac 
spines. In a more protuberant abdomen, the position may be less easy to define and 
may be further complicated in patients with massive weight loss who have a signifi-
cant abdominal panniculus. The likelihood is, however, in this latter group that the 
need for repositioning of the umbilicus is due to the excision of the excess skin and 

a b

Fig. 5.1 (a) The position of the new umbilicus. (b) Can be estimated by following the direction of the 
fine lanugo hair which will point towards the site in the male and to a lesser extent the female patient
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the restoration of a flatter anterior abdominal wall. While the umbilical stalk in 
these circumstances often requires shortening, it too may act as a useful guide to the 
ideal position of the new umbilicus if it is brought forward perpendicular to the 
rectus sheath. Finally, it goes without saying that the ultimate goal of umbilical 
repositioning is patient satisfaction, and therefore, allowing the competent patient to 
be involved in deciding the final, new position of the umbilicus is essential in 
achieving the best aesthetic outcome and psychological outcome for the patient.

5.3  Conclusions

Locating the umbilicus in the midline using fixed, anatomical, midline structures or 
bisecting bilateral symmetrical structures and checking this using lanugo hair in the 
adult population is relatively straightforward. Measurable dimensions in the neo-
nate (60–66 % of the way from the xiphisternum to symphysis pubis) and fixed 
anatomical structures in the adult (anterior superior iliac spine) may guide the cra-
niocaudal position, but this may require more of a surgeon’s skill in deciding the 
best position of the umbilicus, while being cognisant of the patient’s opinion.
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Chapter 6
The Average Size and Position 
of the Umbilicus in Young Men and Women

Deborah Yu, Wendy M. Novicoff, and Thomas J. Gampper

6.1  Introduction

In 2014, abdominoplasty ranked as the fourth most common cosmetic surgical pro-
cedure with 164,021 procedures performed that year [1]. The procedure has steadily 
risen in the ranks of most common aesthetic procedure performed [1]. The umbili-
cus is transposed within the abdominal skin flap as part of the abdominoplasty pro-
cedure. Despite the prevalence of this procedure, few publications address the size, 
shape, and location of the umbilicus.

In 1975, Baroudi [2] described a normal navel as having “a round, depressed 
scar, surrounded by a natural skin fold, measuring 1.5–2 cm in diameter.” These 
characteristics were not based on any objective data taken from subjects. Baroudi 
remarked that the absence of an umbilicus is “distressing” and even “a deformed 
one” would affect the “self-image and psychologic balance of its carrier.” He does 
not distinguish between men and women when making these statements.

Three years later, in 1978, Dubou and Ousterhout [3] published their study of the 
umbilicus placement of 100 randomly chosen, nonobese patients (no BMI reported), 
of whom 36 % were male and 64 % female, ranging from 18 to 69 years of age. The 
results were provided as means of the whole group and not separated according to 
subject gender. Dubou and Ousterhout reported that the horizontal level of 96 % of 
their subjects’ umbilicuses were at the height of the iliac crest, with the mean  distance 
from the umbilicus to the xiphoid was 15.5 cm (range 11–20 cm) and from the umbi-
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licus to the pubis was 15.03 cm (range 10–18 cm). The mean position of the umbilicus 
in relation to the iliac crest was 0.1 cm below the iliac crest (range of 2.5 cm below to 
2 cm above). No surgical or pregnancy histories were noted for the subjects.

More recently, in 2000, Craig et al. [4] described the “ideal” female umbilicus 
based on a panel’s review of photographs. This group’s results suggested that a 
small, T- or vertical-shaped umbilicus that had a superior hood or shelf was the most 
aesthetically appealing. No quantitative measurements were reported in their study.

The authors’ group [5] recently published a study reporting the average size and 
position of the umbilicus in young men and women. The resulting data was to aid in 
umbilical transposition during abdominoplasty as well as any other abdominal wall 
reconstruction procedures.

6.2  Technique

A study to measure the average size and position of the umbilicus in young males 
and females was approved by the University of Virginia Institutional Review Board 
for Health Sciences Research (IRB HSR) [5]. Participants were screened prior to 
the study for exclusion criteria that could affect the size, shape, or location of the 
umbilicus: no history of scars on the abdomen (striae, operative scars, etc.), no his-
tory of pregnancy, and no weight loss of more than 10 pounds. Demographics (age, 
sex, race, height, and weight) were recorded. In addition to measurements for 
umbilical height, width, and overall shape, the following measurements were also 
taken to denote the position of the umbilicus in relation to existing landmarks: trans-
verse distance of the umbilicus to the right and left iliac crests, umbilicus position 
relative to the iliac crest level (iliac crest was 0), umbilicus to xiphoid, and umbili-
cus to pubis. All measurements were taken by one of two investigators. All photo-
graphs were taken by one investigator.

A total of 80 subjects met the inclusion criteria, 43 females and 37 males [5]. The 
majority of subjects (72.5 %) were Caucasian. The remaining 22 subjects encom-
passed 3.8 % African Americans, 21.3 % Asians, and 2.5 % Hispanics. The mean age 
for all subjects was 22.4 years, and the mean BMI was 22.4 kg/m2. The mean height 
of the umbilicus was 2.1 cm and the mean width was 2.3 cm. There were a variety 
of umbilical shapes recorded by the investigators, including crescent, round, trian-
gular, and oval (vertical, transverse, or oblique).

The umbilicus was located at a mean of −0.7 cm in relation to the iliac crest 
(crest = 0) [5]. The mean distance from the right iliac crest to the umbilicus cen-
ter for all subjects was 14.5 cm and from the left iliac crest to the umbilicus 
center was 14.4 cm. The mean distance from the superior edge of the umbilicus 
to the xiphoid was 17.5 cm. The mean distance from the inferior edge of umbili-
cus to the superior edge of the pubis was 13.9. The only measurements that had 
a significant  correlation with body mass index (BMI) were the distances from the 
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umbilicus center to the right and left iliac crests. No measurement was signifi-
cantly correlated with age.

6.3  Young Men

In the study, the mean age of the male subjects was 22.5 years with a mean BMI of 
23.0 kg/m2 [5]. The mean height of the umbilicus in males was 2.1 cm and the mean 
width was 2.1 cm (Fig. 6.1). The umbilicus was located at a mean of 1.0 cm inferior 
to the iliac crest in males.

The mean distance from the right iliac crest to the umbilicus center was 15.1 cm, 
and the mean distance from the left iliac crest to the umbilicus center was 14.9 cm 
in males. The mean distance from the superior edge of the umbilicus to the xiphoid 
was 18.0 cm, and the mean distance from the inferior edge of umbilicus to the supe-
rior edge of the pubis was 14.1 cm (Fig. 6.2).

Average male umbilicus
size

Average female umbilicus
size

2.1 cm 2.1 cm

2.1 cm 2.4 cm

Fig. 6.1 The mean measurements of the umbilicus in young males and females

Average male umbilicus position Average female umbilicus position

15.1 cm

18.0 cm

14.9 cm

14.1 cm

14.0 cm 13.9 cm

13.8 cm

17.1 cm

Iliac
crest

XiphoidXiphoid

Pubis Pubis

Iliac
crest

Iliac
crest

Iliac
crest

Fig. 6.2 The mean position of the umbilicus in young males and females with respect to right and 
left iliac crests, the xiphoid, and the pubis
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6.4  Young Women

The mean age of the female subjects was 22.4 years with a mean BMI of 21.9 kg/
m2 [5]. The mean height of the umbilicus was 2.1 cm and the mean width of the 
umbilicus was 2.4 cm in females (Fig. 6.1). The umbilicus was located at a mean of 
0.4 cm inferior to the iliac crest in females.

The mean distance from the right iliac crest to the umbilicus center was 14.0 cm, 
and the mean distance from the left iliac crest to the umbilicus center was 13.9 cm 
in females. The mean distance from the superior edge of the umbilicus to the xiphoid 
was 17.1 cm, and the mean distance from the inferior edge of umbilicus to the supe-
rior edge of the pubis was 13.8 cm in females (Fig. 6.2).

6.5  Comparison of the Two Genders

There was a significant difference in BMI between the genders with males having a 
slightly higher BMI for the authors’ study group [5]. The measurements of statisti-
cally significant difference between the two genders were related to the umbilicus 
position: the distance above/below in relation to the iliac crest, the distance from the 
iliac crests to the umbilicus center, and the distance from the xiphoid to the superior 
aspect of the umbilicus.

6.6  Discussion

Prior reports of umbilical position were either subjective or nondiscriminatory with 
respect to age, weight, or previous pregnancy, surgery, and significant weight loss. 
The authors’ previous study quantified the size and position of the umbilicus in 
young healthy subjects to serve as a reference because the goal of abdominoplasty 
is to restore youthful contours [5]. There were a variety of umbilical shapes encoun-
tered, including crescent, round, triangular, and oval (vertical, transverse, or 
oblique). The most common umbilical shape noted in the authors’ study was a round 
shape in both males and females, with the oval shape being the second most com-
mon. This result was consistent with Baroudi’s [2] previously described “normal” 
umbilicus shape as a “round, depressed scar.” However, the mean height of the 
umbilicus in the authors’ study was 2.1 cm and the mean width was 2.3 cm, which 
was consistent with a transverse oval shape [5]. Interestingly, in Craig et al.’s [4] 
study, neither the round or transverse oval shapes scored the highest in aesthetic 
appeal. The mean size of the umbilicus in the authors’ study was consistent with 
previously described normal umbilicus by Baroudi [2].

The authors reported that the umbilicus was located at a mean of −0.7 cm in rela-
tion to the iliac crest (crest = 0), which was similar to previous publications but 
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slightly different from the prevailing school of thought of placement of the umbili-
cus at the iliac crest [3, 5]. The umbilicus was midline as the measurements from 
umbilicus center to right and left iliac crests were similar [5]. The umbilicus was 
closer to the pubis compared with the xiphoid in the authors’ study [5]. The proxim-
ity to the pubis was also found by Dobou and Ousterhout, but the difference between 
the two mean measurements was smaller in their study (difference of only 0.25 cm 
in their study versus nearly 4 cm in the authors’ study) [3, 5].

The authors’ study was unique in that we separated the measurements according 
to gender and race, which had not been published previously [5]. There were several 
statistically significant measurements that differed between the two genders: the 
distance above/below in relation to the iliac crest, the distance from the iliac crests 
to the umbilicus center, and the distance from the xiphoid to the superior aspect of 
the umbilicus.

The authors concluded that the umbilicus is located more inferiorly in males 
compared with females and that on average the distance to the iliac crests is shorter 
in females, the latter of which is likely related to differing body types by gender, 
specifically the wider hips in females compared with males [5].

6.7  Conclusions

The authors found in the previous study that the mean height of the umbilicus in 
young men and women is very similar and the mean width slightly greater in women 
[5]. Young women have an umbilicus that is positioned more superiorly than young 
men. The umbilicus in both genders is typically found in the midline in relation to 
bilateral iliac crests and in the inferior half of the abdomen, closer to the pubis. The 
measurements on the average size and position of the umbilicus in young males and 
females can serve as a guide for umbilical reconstruction.
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Chapter 7
Formula for Positioning the Umbilicus

Norbert Pallua

7.1  Introduction

Today a wide range of configurations exists. The goal is not only to preserve the 
umbilicus but also to create an aesthetically pleasant – maybe ideal – umbilicus.

During the course of decades the concept of umbilicoplasty was elaborated. The 
appearance of the three-dimensional umbilicus is influenced by:

 1. Abdominal incision (height, width, shape)
 2. Length of umbilical stalk
 3. Diameter of the umbilical disk and shape
 4. Periumbilical fat distribution

7.2  The Positioning of the New Umbilicus

During reinsertion of the umbilicus in abdominoplasties, special attention needs to 
be given to the aspects of localization. The umbilicus is an essential feature of the 
abdominal wall and is decisive for the contour and harmony of it.

To elaborate the perfect location, it is important to note that the height is subject 
to the force of gravity. The shape and height differ in standing versus lying position. 
In an upright position, the umbilicus has a small natural-looking superior hood and 
is slightly inferior tilted. This tilt and the contribution of the navel to the abdominal 
surface is a contribution to embryology. Based on Dick’s [1] study, there are four 
fibrous cords attached to the umbilical base which represent remnants of the 
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 obliterated umbilical vein, the urachus, and the two umbilical arteries’ surface [2]. 
These cords apply traction from behind and create the inward and upward drag of 
the umbilical scar, with this the characteristic superior hood.

Based on this knowledge, it becomes obvious that the superior hood disappears 
in supine position, and the base of the umbilicus becomes visible. In an upside- 
down position, the navel develops an inferior hooding [3].

In young adults the umbilicus is flat and orientated vertical [4]. Aging and fat 
accumulation lead to enhanced hooding, a wide orifice of the navel, horizontal orien-
tation, and deepening of the stalk [5]. The location also differs between genders [3].

7.2.1  Regarding the Height

In supine position anatomical texts describe the navel as the level of the disk 
between the third and fourth lumbar vertebrae, which is inapt in clinical practice 
[6]. Important for measuring the height and location of the umbilicus is defining 
the anthropometric points and their distance to the navel: xiphoid process, ante-
rior superior iliac spine, iliac crest, pubic symphysis, and limit of the vulvar 
cleft.

Baroudi et al. [7] proclaimed the umbilicus as a 1.5–2 cm diameter measuring 
depressed scar, located in the midline at the level of the superior iliac crest. These 
data were not survey based. In 1978 Dubou and Ousterhout [8] published their 
results of 100 nonobese subjects. They found the umbilicus in 96 % (lying position) 
at the topmost level of the iliac crest, the approximate midpoint between xiphoid 
and pubis (15.5 cm versus 15.03 cm) in the midline.

The common assumption that the umbilicus is placed in the midline is also con-
troversial. Rohrich’s [9] findings suggest that an umbilical deviation of the midline 
is seen in nearly 100 % of all subjects and asymmetry is normal and therefore should 
be pointed out before performing abdominoplasty. In the 2010 published article, 
Pallua et al. [10] measured in supine position the distance between the anatomic 
landmarks of the trunk in photographs of 137 subjects and set in relation to the body 
mass index (BMI). By using a regression analysis, it was possible to predict the 
position of the umbilicus from the BMI (Table 7.1).

Table 7.1 Formula of the 
position of the umbilicus, 
referring to BMI. ASISR 
indicates anterior superior lilac 
spine right; ASISL: anterior 
superior lilac spine left [10]

Distance Formula

Girth of the abdomen 3.2 × BMI + 10.04
Distance ASISL – umbilicus 0.54 × BMI + 3.62
Distance ASISR – umbilicus 0.49 × BMI + 4.72
Distance ASISR – SAISL 0.88 × BMI + 8.4
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7.2.2  Reinserting the Umbilicus

Existing evidence demonstrates that marking the appropriate position preopera-
tively is not an ideal method because it can be erased by the time the umbilicus is 
brought out. Lanugo hair on the abdomen converges over the linea alba in the mid-
line and may help to determine the right place of the umbilicus [11].

Some surgeons developed special devices for reinsertion of the umbilicus, like the 
umbilicus marker of Avelar [12], a kind of forceps whose lower part is placed on 
the umbilicus and the upper part on the abdominal flap. Avelar suggests reinserting 
the umbilicus in the abdominal wall 1 cm lower than its projection, taking account of 
an upward trend he observed in the follow-up.

In contrast Le Louarna and Pascal [13] advised elevating the site of the new 
umbilicus by inserting it 2–5 cm higher than the projection of the umbilicus stalk on 
the skin, as a key element of the high superior tension technique. Paraumbilical 
sutures were placed lateral to the umbilical stalk to the aponeurosis at 3 and 9 
o’clock to improve tightening of epigastric skin and decrease tension in the 
hypogastrium.

7.2.3  Umbilicus and the Golden Section

Abhyankar’s [2] study focused on the young (<30 years) female umbilicus of the 
Indian population. His findings suggested a 1.6:1 ratio between the distance of the 
xiphisternum and umbilicus and the distance between the umbilicus and the pubic 
symphysis (Fig. 7.1). Also, the ratio between umbilicus and the anterior superior 
iliac spine and distance between the right and left anterior superior iliac spine is 
0.6:1. Therefore the ideal female umbilicus could be placed in the intersection of 
two arcs drawn with a radius 0.6 times that of the inter-anterior superior iliac 
spine distance. One year later Danilla [14] extended Abhyankar’s [2] work by an 
equation to help the surgeon to “be more confident in where to perform umbilical 
reimplantation”: Xu = −2.32 + 0.91Xp – 0.07H (Xu = distance between xiphister-
num and umbilicus, Xp = distance between xiphisternum and pubic symphysis, 
and H = height).

Interestingly multiple plastic surgeons find symmetry and ratios like the golden 
section (1.6:1) as a symbol for simplified beauty. Parnia in 2012 [15] applied the 
same principles as those of Danilla [14] to develop a similar equation and applied it 
to the Iranian female population. Visconti et al. [16] analyzed 81 top bikini models 
by the ratio of xiphoid-umbilicus distance to umbilicus-abdominal crease distance 
and concluded that the most attractive position is 1,618 in golden ratio. He sug-
gested using a Fibonacci Caliper intraoperatively to locate the navel in 
abdominoplasty.
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7.2.4  Gender Specifics of Localization

In 2015 Dudukovic et al. [17] investigated 98 Croatian women and men between 
18 and 49 years in supine position and found differences for male to female and 
young to middle-aged women. They developed two different regressive equations 
for exact umbilical localization. In women the best prediction of position was 
based on the distance from the inter-anterior hypochondrium line to the umbili-
cus. In men the interspinous line distance to the umbilicus was most reliable. With 
their complex formula for navel positioning, still a margin of error up to 2.51 cm 
for women and 1.7 cm for men is measurable. Throughout our research of litera-
ture, the male umbilicus is commonly located slightly lower on the abdominal 
wall than the female [18].

Fig. 7.1 Measurements for locating the umbilicus due to Abhyankar [2]. Golden section (1.6:1) 
should be present in the relation from distance A to B. (a) Distance between the xiphisternum 
and the umbilicus. (b) Distance between the umbilicus and the pubic symphysis. (c) Distance 
between the anterior superior iliac spine and the umbilicus. (d) lnter-anterior superior iliac spine 
distance
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7.3  The Ideal Shape

As mentioned above the young and female umbilicus is generally flat, vertically 
orientated, with a small hood, and slightly inferior tilted. After childbirth a trans-
verse orientation occurs. Sakamoto analyzed Japanese navels from childhood to 
adolescence and confirmed changing in shape and lengthening of the stalk during 
growing [19]. Weight gain contributes to a deeper umbilical stalk a widened appear-
ance. Shapes can vary: T-shape, vertical, horizontal, oval, round, protrusion (“outie”) 
(Fig. 7.2). Extremes like a pronounced deep and wide or an exceedingly tiny umbi-
licus are commonly seen as unappealing. A so-called outie presents like a protuber-
ant mass of subcutaneous scar that fills the normal tube [20]. This protuberance is 
regarded as a normal variation of umbilical shape and has to be distinguished from 
an umbilical hernia with a defect of fascia. Outies are mostly considered unattract-
ive in literature [7, 20]. There are ethological differences seen in the distribution of 
outies and innies.

A prospective observation study on Nigerian children found prevalence of 92 % 
outies and 49 % for the adult population [21]. Here in contrast the “innie” is the 
unusual variation.

a b c

d e f

g h i

Fig. 7.2 Possible navel shapes: (a) T shaped, (b)round shaped, (c) vertical shaped, (d) outie, (e) 
oval with superior hooding, (f) oval with inferior hooding, (g) oval shaped, (h) horizontally shaped, 
(i) distorted shaped navel
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7.3.1  Gender Differences in Shape

Craig et al. [4] studied the shape in 2000 by photographic analyses of 147 Caucasian 
women, scored by a predominantly male panel. He proclaimed the T-shaped umbi-
licus as the most attractive form and also as the most frequent one (37 %). A protru-
sion was seen in 10 % of the studied objects and was rated unappealing. In 2008 
Cavale and Butler [22] assessed an online voting for the ideal umbilicus. Both men 
and women overwhelmingly preferred the oval-shaped and superior hooded navel.

Pallua et al. [10] revealed in their study that the most aesthetically pleasing shape 
was oval in 60 % for male and 45 % for female patients. The naturally occurring 
shape differed significantly between the genders. Women showed most frequently a 
vertical shape (43 %), followed by the T-shape, whereas the oval and vertical shape 
(both 39 %) dominated the male navel shape. In contrast Freeman and Wiener [23] 
found no differences between the male and female navel.

Noteworthy is that most literature is focused on the female navel. An explanation 
is delivered by Iranmanesh et al.’s [24] online survey to the importance of the umbi-
licus. The majority of women considered their umbilicus “important” or “extremely 
important” in their overall physical appearance, but only 29 % of the men were 
concerned. The results were reversed regarding the partner’s umbilicus: only 25 % 
of the women considered their partners umbilicus as “important” or “extremely 
important” versus 45 % of the men. 35 % of the men voted the umbilicus as sexually 
important in contrast to only 19 % of the women. Our own study confirmed that 
females are more critical to their navel than males [10].

Coherent to this tradition, Visconti et al. [16] surveyed bikini models via face-
book.com. This analysis revealed that 82 % rated the oval/vertical shape with a 
superior hooding as aesthetically pleasant. Lee et al. [25] examined images of 37 
Playboy models (“Playmates”), presumed to be beautiful, and concluded that the 
ideal umbilicus is oval shaped, centered horizontally, with either no hooding or a 
superior hooding and its length is 5 % of the length of the xiphoid.

The width and length of the median natural umbilicus differs in literature. In the 
Pallua et al.’s [10] study, the male height was 1.12 cm versus female 1.05 cm. Width for 
male participants was 0.92 cm and for female 0.66 cm. Yu et al.’s [18] findings suggest 
a height of 2.1 cm and width of 2.3 cm without gender differences in width or shape.

A deep and elongated stalk bares functional problems, like difficulties in daily 
personal hygiene beneath aesthetical deficits. The length of the umbilical stalk 
should therefore be adjusted to the diameter of the abdominal wall to reduce the risk 
of troublesome cavity.

7.3.2  The Tilting Angle

The aesthetic pleasant umbilicus should have a slightly inferior inclination [12]. 
There are different possibilities to recreate this tilt during umbilicoplasty:
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 1. Forming of the umbilical disk.
 2. Liposculpturing the surrounding subcutaneous fat by resection just fat superior 

to the navel [10].
 3. Suturing of the umbilical stalk to the fascia: fixation exclusively the upper pole 

to the fascia will create a feminine curve infraumbilical [10].

The tilting angle gives a curvature to the supra- and infraumbilical area. Attractive 
feminine abdomens are more curved, whereas a straight well-trained abdomen is a 
masculine feature. These requirements can easily be met by fixation points of the 
umbilicus to the rectus fascia. By liposculpturing, the abdominal wall can be con-
toured as a slope to the navel. These little hints create easily a tremendous effect and 
customize your abdominoplasty (Fig. 7.3).

Including the findings in literature and my experience, the beautiful feminine 
navel is oval to vertical, 1 cm in height, and has a slight inferior tilt (depending on 
the individual preference and condition). Striving for reconstruction of an aestheti-
cally pleasant navel has a high level of gratitude and patient satisfaction.

7.4  Neoumbilicoplasty

The above-discussed themes involve umbilicoplasty, where the umbilicus remains 
anchored to the abdominal fascia. In difference, neoumbilicoplasty intends to create 
an umbilicus de novo in the absence of it due to various reasons. These reasons can 
be iatrogenic (necrosis after abdominoplasty or after abdominal surgery), tumor, 
infections, or extended hernias.

a

b

Fig. 7.3 (a Top) 34-year-old female, primipara, suffering from diastasis recti in the upper abdo-
men. (b) Two months postoperative following lipoabdominoplasty with modified tension tech-
nique. The scars are still immature. Note the nice slope in the upper abdomen in the middle 
(oblique). The umbilicus has the inverted V-shape
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A missing navel corresponds to the variety of techniques for re-creation. 
Umbilico-neoplasty can be performed as purse-string sutures, flaps, and grafts. 
Determining factors for the choice of technique are:

 1. Condition and availability of surrounding tissue
 2. Vascularization
 3. Scarring of the abdominal wall

7.4.1  Sutures

McMillan [26] reported the first restoration of the navel after hernia repair in 1955. 
A very simple and effective technique was published by Kirianoff in 1978 [27]. He 
performed a Y-shaped incision of the abdominal wall in a radius of 2.5 cm, under-
mined the two lateral flaps, resected the subcutaneous fat to the rectus fascia, and 
sutured the flaps to the fascia.

A combination of purse-string suture and wound healing by secondary inten-
tion was performed by Bartsich and Schwarz [28] for urachal cyst repair. They 
placed tracking sutures from the dermis of the abdominal wall defect to the 
marked umbilical area and tightened the defect with a purse-string suture until 
the desired umbilical size. The floor of the umbilicus needed secondary wound 
healing. The disadvantage of purse-string sutures might be a circular scar 
contraction.

7.4.2  Flaps

Numerous techniques for reconstruction with flaps have been reported. These tech-
niques can be divided into methods for delayed repair, with an intact abdominal 
surface and methods for immediate reconstruction with an acute defect and missing 
umbilicus.

7.4.3  Delayed Reconstruction

In case of delayed repair, pedicled flaps can partially include the cicatrized area 
with the advantage of low donor-side morbidity. In 1998 Yotsuyanagi [29] pub-
lished his technique for vertical scars. The pedicle flap was based in the center 
of the scar as the new bottom, and a cranial and a longer caudal flap were har-
vested and twisted around each other to create a depression. In their article Itoh 
and Arai [30] published two methods with island flaps (Fig. 7.4). They formed a 
triangular flap or alternatively a rhomboid flap into a cone-shaped neoumbilicus, 
leaving a vertical- shaped upper incision for the triangular or a vertical and hori-
zontal incision on the abdominal wall for the rhomboid flap. Sugawara et al. [31] 

N. Pallua



57

reconstructed an umbilicus in vertical scars (laparotomy scars) using a superior-
based single triangular flap, suturing the edges to form a cone. He advised to 
insert the new molded umbilical bottom down or between the rectus muscles.

Other surgeons refused to rely on the unpredictable vascularization from the 
deeper abdominal wall (as pedicled flap) and used skin from the abdominal wall to 
create a neoumbilicus. Such a single flap reconstruction from the abdominal wall 
was described by Pfulg et al. [32]. For vertical laparotomy scars, he designed a tri-
angular skin flap (4 × 7 × 6 cm!) within a relatively extended vertical elliptical skin 
excision. The triangular flap was inverted conically and attached to the fascia. This 
technique demands extended vertical skin incisions (Fig. 7.5).

Also Barbosa et al. [33] used a single C-flap to correct a vertical scar. He and 
many others pointed out the importance of postoperative care by placing a spacer 
(like sterile antibacterial gauze or silicone tubes) to restore a long-term result and 
prevent scar contracture.
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Fig. 7.4 Two neoumbilicoplasty methods by ltoh and Arai [32]. (Left) 1. A triangle flap is 
designed, the apex is pointing in cranially. 2. The subcutaneous fat is preserved below the flap. 3. 
The conical form is created by connecting points B and C. 4. D is now the apex of the cone and 
sutured with the BC line. 4. Point D is sutured to the fascia. The skin is closed. (Right) I. A rhombic 
flap is designed. II. Preparation separates the surrounding tissue from the flap. B and C are sutured 
together. Point D is defatted and sutured to the fascia. III. The donor side is closed above the newly 
created umbilicus. IV. Cranially a new skin incision is performed and the umbilicus is inserted, 
placing point a in the upper edge of the skin incision. V. Closure
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7.4.4  Immediate Reconstruction

For immediate reconstruction Hazani et al. [34] used an inferior-based semicircu-
lar/croissant-shaped flap, transposed the tip to the fascia, and combined it with a 
full-thickness skin graft to create a superior hood (Fig. 7.6). Shrinking might be a 
potential shortcoming of skin grafts. Therefore they should not use circular. 
Techniques with two flaps often follow the V to Y pattern. Jamra [35] published his 
technique for immediate reconstruction in 1979, by defatting two V-shaped flaps, 
sutured the edges together and to the fascia below, and closed the edges in V-Y pat-
tern. Baack et al. [36] used one inferior- and one superior-based flap and advanced 
them into a defatted central cylinder to reconstruct a depression and walls (Fig. 7.7).

Accelerating the complexity, four-flap techniques have been published, like the 
“Celtic cross” by De La Cruz et al. [37] for immediate reconstruction (Fig. 7.8). Flaps 
are harvested vertically and horizontally to the central defect, and the dermis of each 
flap is sutured toward the center of the underlying muscular fascia. The “iris tech-
nique” used the principle of rotation and advancement to minimize the scar size [38].

The “Maltese cross” by Rogliani et al. [39] created four cross-shaped flaps in a 
circle with circumscribed areas of deepithelialization and normal skin, which are 
sutured among one other and to the rectus fascia in a specific manner. This complex 
technique may have a disadvantage by creating a constricted imprint in the margin.

Fig. 7.5 Technique by Pfulg et al. [32] for vertical laparotomy scars. (Left) Blue is resection area; 
black is incision for the large triangular skin flap. (Right) The flap was inverted conically and 
attached to the fascia
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7.5  Conclusions

 1. Through the course of history, the aesthetic importance of the umbilicus 
increased. Nowadays a variety of techniques for reinsertion of the umbilicus are 
in use. They all intend to hide the scar, prevent umbilical stenosis due to scar 
contracture, and create an idealized umbilicus.

 2. A circular scar after navel reinsertion is indicated as one of the most obvious 
signs for undergoing a tummy tuck.

 3. We prefer the inverted V-technique with periumbilical defatting to create a nat-
ural superior hooding and no visible scar for the down looking patient.

1 2

3

Fig. 7.6 Neoumbilicoplasty by Hazani [34]. (Top left) Harvesting of an inferior-based semicircu-
lar flap. (Bottom left) The flap is sutured to the rectus fascia. (Right) Suturing the full-thickness 
skin graft to the wound margin and bottom
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 4. The appearance of the three-dimensional umbilicus is influenced by abdominal 
incision (height, width, shape), length of umbilical stalk, diameter of the umbil-
ical disk and shape, and the periumbilical fat distribution.

 5. The position and shape of the umbilicus differs due to gravity (lying vs standing 
position).

 6. In supine position the navel is mostly located at the topmost level of the iliac 
crest.

 7. The ideal female umbilicus is flat, vertically orientated, and with a small hood 
and a slightly inferior tilt.

 8. The diversity of techniques for neoumbilicoplasty resembles the variety of 
problems a surgeon is faced within reoperations. Methods range from simple 
sutures and healing by secondary intent, above local skin flaps to extended 
excisions and abdominal flaps.

 9. Decision-making requires a differentiated analysis of the abdominal conditions 
including the patient’s general habits, conditions, and wishes.

 10. Fundamental for successful umbilicoplasty is the above-acquired knowledge of 
the ideal umbilicus, its location, size, shape, and gender differences.

1cm

2.5 cm

A B

Undermine Defat

A

B

Fig. 7.7 Neoumbilicoplasty technique of Baak et al. [36]. (Top Left) lntraoperative 6-year-old boy 
with status after bladder exstrophy. (Top middle, top right) Marking. (Bottom left) Making flaps. 
(Bottom right) Closure
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Chapter 8
Quantitative Indices and Formula 
for Localizing the Neo-umbilicus During 
Abdominoplasty

Nariman Sepehrvand and Sanaz Hatami

8.1  Introduction

Umbilicus is an abdominal structure which is connected to the linea alba by the 
umbilical stalk [1]. It has been consisted of four fibrous cords which are the rem-
nants of an obliterated umbilical vein, the urachus, and two umbilical arteries [2]. 
Before the 1950s, it was the norm to sacrifice the umbilicus during an abdomino-
plasty surgery [3]. In last several decades however, surgeons and researchers made 
tremendous efforts to find the best way to preserve the umbilicus and its natural look 
during the surgery, since its presence was perceived to be essential for the aesthetic 
appearance of the abdomen.

There are several aesthetic considerations for umbilicoplasty including posi-
tion, depth, shape of the neo-umbilicus, and location of the scar [4]. An aestheti-
cally pleasing umbilicus was described to be small (1.5–2 cm in diameter), oval 
shaped, depressed, vertically oriented with no hooding, or superiorly hooded 
[5–7]. The smooth transition from the abdominal wall to the umbilicus through a 
periumbilical concavity or skinfold is another essential commodity to the aes-
thetically pleasing appearance of the umbilicus [8]. Its appearance usually 
changes with factors like gravity, aging, weight gaining, pregnancy, hernia, 
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severe abdominal trauma, etc. [9]. It’s been reported to be flat and vertically ori-
ented in young and thin individuals, whereas in old and obese patients, it is 
rounded and transversely oriented [10]. The measures that can be taken to have 
the most aesthetically pleasing shape for neo- umbilicus have been addressed 
extensively in other chapters.

Location of the neo-umbilicus is important since a misplaced umbilicus can 
draw undue attention and consequently may impose undue psychological dis-
tress [4]. Patients who are unsatisfied with the postoperative position of their 
umbilicus, aside from tolerating the emotional toll of an unsatisfactory outcome 
and/or extra expenses and discomfort of having a corrective procedure, may sue 
the surgeon [11, 12]. Hence, the surgeons require evidence-based methods to 
guide them during the surgery for localizing the neo-umbilicus and to let them 
defend against potential allegations. The traditional approach for determining 
the proper location for neo-umbilicus was to mark the new umbilical position 
by palpation under the abdominal flap during abdominoplasty which was 
tedious and also was subject to errors and were likely to be erased during the 
process of surgery. For that reason, investigators have conducted several studies 
to find expeditious and quick but at the same time safe and evidence-based 
methods for determining the proper location for the neo-umbilicus during 
surgery.

The aim of this chapter is to describe the natural location of the umbilicus on 
horizontal and vertical planes of the anterior abdominal wall and to summarize the 
efforts that have been made so far for developing a mathematical formula for deter-
mining the proper and aesthetically pleasing location of the neo-umbilicus during 
abdominal reconstructive surgeries. The information provided in this chapter could 
be helpful not only for determining the location of neo-umbilicus during abdomino-
plasty but also for appraising the position of the umbilicus and the abdominal con-
tour after abdominoplasty to help us to identify the cases that may need a revision 
abdominoplasty.

8.2  Does Umbilical Position Really Change 
with Abdominoplasty?

In aesthetic and reconstructive surgeries of the anterior abdominal wall, the posi-
tion and shape of the umbilicus usually changes. Chin et al. [13] showed a signifi-
cant net reduction in trunk’s circumferential and vertical dimensions. They 
concluded that the umbilicus displaced cephalically post-abdominoplasty. In cases 
that the patient is not satisfied with the ultimate postoperative look of the abdomen 
and in the lack of evidences showing the appropriate place of a normal umbilicus, 
the abovementioned changes may open up the surgeons to the allegations of medi-
cal malpractice [12].
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8.3  Position of the Umbilicus on Horizontal Plane

The anatomy textbooks as well as the majority of literature claimed that the umbili-
cus is located anatomically at the midline [4, 7, 12]. Rohrich et al. [14], however, 
have conducted two studies and suggested that the umbilicus is not necessarily 
located in the midline. Based on their report, the umbilicus was more than 2 % away 
from the midline for more than 50 % of their subjects (136 subjects in total) and was 
truly at the midline in only 1.7 % of their study population. Although the slight 
asymmetry, like 2 % deviation from the midline, is not that significant to endanger 
the pleasing postoperative appearance of the abdomen, these issues should be dis-
cussed with patients as a part of patients’ preoperative education and informed con-
sent process to prevent unrealistic expectations on the patient side. It should be 
noted that their study has a limitation which is using the photographic measure-
ments in majority of subjects (116 subjects) and direct measurements only in a very 
small group (20 subjects).

8.4  Position of the Umbilicus on Vertical Plane

Umbilicus has been suggested to be located at the level of fibrocartilage between the 
third and fourth lumbar vertebrae when the patient is in supine position [2, 10, 15, 
16]. Dobou and Ousterhout [10] studied 100 randomly selected healthy subjects and 
described the umbilicus to be located at the topmost level of the iliac crest for major-
ity of subjects regardless of their sex, age, or race. Hinderer [17] reported the umbi-
licus to be located 3 cm above the level of the anterior iliac crest.

Umbilicus is demonstrated to be low riding in almost all of the available studies 
and reported to be high riding only in a few. In the study of Lee et al. [7], the vertical 
ratio between above umbilicus and below umbilicus portions was reported to be 
46:54. However it should be noted that they used the lower limit of the vulvar cleft 
instead of the pubic symphysis as the lower landmark for their abdominal length 
measurements. As a sensitivity analysis, when measured the distance from umbili-
cus to the top of the vulvar cleft, they found the vertical position of the umbilicus to 
be at center or slightly above the center, in consistence with other studies.

Rodriguez-Feliz et al. [18] have assessed the umbilicopubic distance (distance 
between mid-umbilical stalk and the pubic symphysis) intraoperatively in a group 
of patients who underwent abdominoplasty or panniculectomy and showed the 
intraoperative umbilicopubic distance to be almost 15 cm in patients with a stature 
of 145–178 cm. This was similar to the findings of previous studies that measured 
it in healthy subjects over the abdominal skin [4, 10, 12, 19, 20]. However they 
also showed an increase in the umbilicopubic distance with increase in patient’s 
height [18].
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8.5  Fixed Boney Points Versus Soft Tissue Landmarks

Majority of studies have used the boney points like the xiphoid process or anterior 
superior iliac spine for their measurements. One of the landmark points that was 
widely used throughout the studies was pubic symphysis. Some studies questioned 
the use of pubic symphysis, with alluding to that it reflects an almost wide region 
rather than a single point. It should be noted that when talking about pubic symphy-
sis in these studies, it actually denotes the midpoint of the upper border of the pubic 
symphysis.

Few studies have used the soft tissue points as their landmarks for anthropo-
metric measurements [7, 13]. In the study of Lee et al. [7], they used the images 
of the Playboy centerfold models to delineate the position and shape parameters 
of an aesthetically pleasing umbilicus. In that study, the abdomen length was 
defined as the distance between the xiphoid process and the lower limit of the 
vulvar cleft. The authors admitted the higher advantage of using fixed boney 
points over soft tissue landmarks, but they used lower limit of vulvar cleft, because 
despite the pubic symphysis, this soft tissue landmark could be marked easily on 
images.

8.6  Mathematical Equations for Determining the Proper 
Location of Neo-umbilicus

Abhyankar et al. [4] performed a study in the Indian population to localize the nor-
mal place of umbilicus during the surgery, and they concluded that the ratio between 
the distance from umbilicus to the xiphisternum and the distance from umbilicus to 
the pubic symphysis is almost 1.6:1 and the ratio between the distance from umbi-
licus to anterior superior iliac spine (ASIS) and inter-ASIS distance is 0.6:1 in 
Indian population. They contend that this can help the plastic surgeons to find the 
proper position of the umbilicus during abdominoplasty. When each ASIS is taken 
as the center and the arcs are drawn with a radius of 0.6 times that of the inter-ASIS 
distance, the intersection point of these two arcs would be the location of the 
umbilicus.

Subsequently, Danilla et al. [21] had further analyzed the data from the study of 
Abhyankar et al. [4] and published the following regression equation for localizing 
the place for neo-umbilicus during surgery:

 Xu Xp H=- + ´ - ´2 32 0 91 0 07. . .  

where Xu is the distance between the xiphisternum and the umbilicus, Xp is the 
distance between the xiphisternum and the pubic symphysis, and H is the height, all 
measured in centimeters.
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Parnia et al. [12] studied a healthy young population of Iranian girls and applied 
the same principles that were used by Danilla to come up with a similar formula 
which could be applicable for the Iranian population.

All abovementioned equations were generated from the data of studies that 
included only female subjects. Dudukovic et al. [1] have studied a group of random 
young healthy subjects from both sexes with a comparator group of middle-age 
female candidates of the abdominoplasty surgery in Croatia, and they showed that, 
in Croatian women, the distance between the umbilicus and the inter-anterior hypo-
chondrium line (Fig. 8.1) and, in Croatian men, the distance between the umbilicus 
and the interspinous line (inter-ASIS line) were the most predictive indices for 
umbilical positioning. Although their aim was to develop a predictive model that is 
applicable to both sexes, they found that the use of a distinct formula for each sex 
group would generate the most accurate predictive results. They also showed that 
age and anthropometric dimensions like body height or body mass could affect the 
position of the umbilicus on the anterior abdominal wall. Below we provided the 
mathematical equations that were reported by Dudukovic et al. [1] for predicting 
proper location of umbilicus in Croatian population:

Regression equation for young women:

 u i hy BM WC- - = ´- + ´ -0 1116 0 0706 4 5510. . .  

Regression equation for young men:

Fig. 8.1 The distance 
between the umbilicus and 
the inter-hypochondrium 
line marked as “u-i-hy.” 
Also the right (hyr) and 
left (hyl) hypochondriums, 
xiphoid process (x), pubic 
symphysis (Sy), and the 
right and left anterior 
superior iliac spines (isr 
and isl) were depicted. 
Reproduced with 
permission from 
Dudukovic et al. [1]
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u i is age BM BH BMI
WC

− − = × + × + ×− + ×
− + ×−

0 2033 0 6445 0 5692
2 2802 0 0

. . .
. . 9911 101 9408+ .  

where u-i-hy denotes the distance from umbilicus to inter-anterior hypochondrium 
line (Fig. 8.1) and u-i-is denotes the distance between umbilicus and inter-ASIS 
line. BM, BH, BMI, and WC are reflecting body mass, body height, body mass 
index, and waist circumference, respectively [1].

With the aim of including a group of middle-age women to make the study 
population more representative for the real-world clinical environment, 
Dudukovic et al. [1] have also included a group of 46 middle-age female 
patients who were candidates awaiting abdominal surgery. Although the idea of 
including the middle-age women is a valid and legitimate one, we assume the 
patients who are awaiting abdominoplasty procedure are not good representa-
tives for the middle-age women population. Hence, the prediction models that 
were developed using the data of this specific subgroup were not presented 
here.

Table 8.1 summarizes different studies that have investigated the vertical posi-
tion of umbilicus in the anterior abdominal wall and shows a variation across the 
studies and different populations. The BMI difference between different study pop-
ulations could be a potential factor for this variation. It also reflects a geographic 
variation for these anthropometric features and proposes a potential role for ethnic-
ity and genetic factors as well.

Table 8.1 Variation of vertical umbilical position in relation to xiphoid process and pubic 
symphysis across the literature

Author Country
Study 
population

No. of 
patients

Average 
age

Average 
BMI

XP-U 
distance to 
U-PS 
distance ratio

El-Sharkawy 
et al. [20]

Egypt Healthy 
volunteers

20 
females

23.1 23.1 1.35

20 males 23.7 23.8 1.14
Abhyankar 
et al. [4]

India Healthy 
subjects

75 19.6 29.9 1.59

Ambardar et al. 
[19]

USA Normal 
patients 
subgroup

96 22.2 1.12

Parnia et al. 
[12]

Iran Healthy 
subjects

65 22.7 21.2 1.13

Dudukovic 
et al. [1]

Croatia Healthy 
subjects 
subgroup

49 
females

21.9 20.9 0.67

49 males 22.8 23.9 1.05

BMI body mass index, PS pubic symphysis, U umbilicus, XP xiphoid process
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8.7  Statistical Analysis and Formula Development

After collecting the data regarding the anthropometric indices in the study popula-
tion, the investigators need to undertake linear regression analysis to assess the 
association between specific variables and the prediction of the position of umbili-
cus in the derivation cohort. For general information regarding the related statistical 
analysis methods and prediction models, please refer to the second edition of the 
textbook of Categorical Data Analysis by Agresti [22]. The precision of prediction 
is better to be tested in a separate but similar validation cohort. This precision could 
be assessed by comparing the performance of different models in predicting the 
position of the umbilicus and by comparing the predicted position with the actual 
observed one.

8.8  Limitations

Although the aforementioned mathematical equations are evidence-based and expedi-
tious ways that can facilitate the localization of neo-umbilicus during surgery, it should 
be noted that they have been derived generally in studies with small sample sizes.

The data are not generalizable to other regions all around the world, considering 
the substantial geographic variation between different study populations, mentioned 
above. Development of new models through international multi-central studies which 
include ethnically diverse group of subjects from all around the world may be war-
ranted to maximize the generalizability of findings. A good example for such interna-
tional studies resulted in a widely accepted formula are the efforts that have been 
made to provide a formula for calculating estimated glomerular filtration rate (eGFR). 
The CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) equation was 
developed in 2009 [23] and is demonstrated to be more accurate than the MDRD 
formula in estimating the renal function [24]. The equation, expressed as below:

 

eGFR SCr k SCr k= × ( ) × ( ) × ×−
141 1 1 0 993
1 018

1 209
min / , max / , .

.

.a Age

if FFemale if Black[ ]×[ ]1 159.
 

Where SCr is serum creatinine (mg/dL), k is 0.7 for females and 0.9 for males, a is 
−0.329 for females and −0.411 for males, min indicates the minimum of SCr/k or 1, 
and max indicates the maximum of SCr/k or 1. The CKD-EPI derivation population 
was consisted of various racial and ethnic subgroups, and various factors including 
the sex and race were taken into account in this equation [23]. This generalizability 
guarantees the wide applicability of this prediction model.

The other limitation for the use of these prediction models is the lack of 
external validation studies. None of the studies that have developed a formula 
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for predicting the location of umbilicus on the anterior abdominal wall has vali-
dated the model in a separate validation cohort or externally in other relevant 
settings.

8.9  Conclusions

The abovementioned mathematical models and equations are useful, evidence 
based, and expeditious methods for determining the proper location of the neo- 
umbilicus during the surgery. All surgeries in which the original umbilical location 
is affected can be benefited from these mathematical formulas for predicting the 
proper location of neo-umbilicus. This includes a broad spectrum of procedures 
from abdominoplasties to reconstructive surgeries after penetrating trauma to the 
abdominal wall or large ventral or umbilical hernia repairs, etc. So far there is no 
superiority for any of those models over the other because they have been derived in 
small and local populations. There is a geographic variation in anthropometric fea-
tures and position of the umbilicus on the anterior abdominal wall across different 
study populations. Further studies with larger and ethnically diverse study popula-
tions as well as validation studies are needed to allow us to endorse the use of these 
formulas in all umbilicoplasty patients.
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Chapter 9
Umbilical Resiting and Reconstruction

Vimal J. Gokani and Niri S. Niranjan

9.1  Introduction

The umbilicus, or navel, is the scar resulting from the transection of the cord attach-
ing a foetus to its placenta. The term ‘umbilicus’ itself comes from the Latin per-
taining to the ‘navel’ or the ‘centre’. In anatomical drawings and art such as 
Leonardo da Vinci’s Vitruvian Man that depicts the centre of the abdomen, however, 
its significance appears to be much deeper rooted. Importance has been placed on 
the umbilicus for centuries. Early Japanese art, dating to the Jomon period (14,000 
BC) depicts three balls, representing the breasts and the umbilicus. Even before this, 
the 11 cm-high statue Venus of Willendorf, a prehistoric female figurine dating back 
to 28,000–25,000 BC, featured an umbilicus.

9.2  Anatomy and Physiology

The umbilicus is shallow, round or elliptical, and either concave or convex. The 
inferior pole is retracted compared to its hooded superior pole [1]. In the non-obese 
person, the umbilicus is located at the level of the iliac crests [2]. It migrates cau-
dally with increasing age and is commonly located between the level of the bodies 
of the third and fifth lumbar vertebrae. It lies approximately in the midline, however 
is precisely in the midline in under 2 % of the population [3]. The sensation to the 
skin overlying this level is provided by the tenth thoracic spinal nerve. The umbili-
cal ring overlies the linea alba, onto which it is attached, with an absence of subcu-
taneous fat. The umbilicus is attached to the linea alba by a fibrous stalk of cicatrix 
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which itself is surrounded by a distinct fascial plane which extends into the superfi-
cial Scarpa’s fascia (Fig. 9.1) [4]. This cicatrix gives the umbilicus its natural mobile 
nature. Deep to the linea alba lie five peritoneal folds, one of which extends crani-
ally. The median umbilical ligament contains the urachal remnant, leading to the 
bladder; the medial umbilical folds contain the obliterated umbilical arteries which 
pass to the external iliac arteries; and the lateral umbilical folds, which are formed 
by the peritoneal folds, cover the inferior epigastric arteries. The ligamentum teres 
extends cranially to form the ligamentum teres hepatis which transmits the obliter-
ated left umbilical vein. Each of these peritoneal folds contains small arteries which 
supply blood to the umbilicus, which also derives blood supply through a subdermal 
plexus and perforators from the deep inferior epigastric artery.

In utero, the umbilicus allows nutrients to pass into the foetus and waste products to 
be excreted. At approximately day 32 of uterine development, the umbilical loop extends 
from the umbilical coelom. This tract further extends to form the omphalomesenteric 
duct, which extends further to produce a physiological herniation of the midgut. The 
midgut rotates approximately 270° and has re-entered the abdominal cavity by day 59.

This region which is physically significant in utero seals off the abdominal cavity 
in life. The aesthetic function of the umbilicus is well documented, and it is a sur-
face landmark of the abdominal wall. Despite variability in its normal appearance, 
reconstruction is remarkably difficult with numerous techniques having been 
described [5–7]. Its absence or abnormal appearance plays a significant part in the 
reconstruction of the abdominal wall following reconstructive surgery.

a

c d

b

Fig. 9.1 (a) The fascial lining surrounding the umbilical cicatrix is demonstrated. (b) The Lanes 
issue forceps applied to the umbilicus. (c) The umbilicus pushed cranially in the midline and 
marked. (d) The umbilicus tented to the right of the midline and marked to identify the position of 
the neo-umbilicus
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9.3  Resiting of the Umbilicus

9.3.1  Indications

Resiting of the umbilicus is common following abdominoplasty and DIEP, SIEA or 
TRAM flap procedures.

The umbilicus was routinely discarded in abdominoplasty until the late 1950s. A 
number of techniques have been described to resite the umbilicus [5–7]. One com-
mon technique involves the thinning of the abdominal skin around the umbilicus, 
which is then attached to the rectus sheath by means of ligature (Fig. 9.2).

This, however, does not restore normal anatomy. The native umbilicus is attached 
to a mobile stalk. This technique tethers this skin flap to the rectus sheath which can 
be uncomfortable. Moreover, over-thinning of the skin flap can result in necrosis.

9.3.2  Operative Technique

The technique described here avoids such tethering or stenosis, producing a more 
natural umbilicus.

Following excision of excess skin following abdominoplasty, a pair of long tis-
sue forceps is applied to the umbilicus, which maintains its normal cicatrized attach-
ment within the fascia (Fig. 9.1). The wound is closed using sutures or staples, as 
per surgeon preference. To define the position of the neo-umbilicus, a pair of Lanes 
tissue forceps is applied to the umbilicus and pushed upwards and superiorly in the 
midline, and the point of maximal tenting is marked on the skin (Fig. 9.1). The same 
is performed on the right, on the left, and inferiorly. These four points are joined, 
and the centre of these is marked to yield the centre of the neo-umbilicus (Fig. 9.1).

A U-shaped incision is made, measuring a third of the circumference of a circle, 
and the U-flap skin is elevated and thinned (Figs. 9.2 and 9.3).

A conical area of fat with a diameter of 1–2 cm, depending on the thickness of 
the abdominal pannus, is dissected out. Following haemostasis the superficial fascia 
is sutured to the deep dermis at the base of the U-flap and the edges of the wound 
(Fig. 9.1d). This results in a hollow around the umbilicus allowing it to remain 
mobile without tethering the skin to the underlying rectus sheath (Fig. 9.3).

The distal skin of the U-flap is sutured to the umbilicus, creating the superior 
hood. The inferior circumference of the umbilicus is sutured to the abdominal skin 
only, with no non-anatomical attachment to the fascia (Figs. 9.2 and 9.3). Neither 
the umbilicus nor the abdominal skin is sutured to the underlying rectus sheath, and 
normal anatomical attachments are restored.

After cleaning the skin with normal saline to wash away any surgical skin prepa-
ratory solution, the umbilicus is packed with paraffin-soaked gauze, covered with 
dressing gauze to soak up any ooze, and adhesive tape applied.

Postoperatively, the umbilicus maintains its natural superior hooding, is centred 
within the abdomen and maintains its natural mobility (Figs. 9.4 and 9.5).
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9.4  Reconstruction of the Umbilicus

9.4.1  Indications

The umbilicus is reconstructed in cases of congenial absence of the umbilicus such 
as in omphalocoele or when the primary surgical procedure results in destruction of 

a

b

c

d e

Fig. 9.2 (a, b) Attachment of the umbilical skin to the rectus sheath (in green), resulting in tether-
ing of the umbilicus. (c, d) Anatomical technique for resiting the umbilicus. (e) The skin attached 
to Scarpa’s fascia (in blue), resulting in a mobile umbilicus
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a b

c

d

Fig. 9.3 (a, b) The U-shaped incision in the skin is made and the skin defatted. (c) A conical 
volume of subcutaneous fat is excised, with the base at the rectus sheath. (d) The umbilicus is 
delivered through the anterior abdominal wall. The peri-umbilical skin and the base of the U-flap 
are sutured to Scarpa’s fascia, and the umbilical disc is sutured to the peri-umbilical skin
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the umbilicus. Such procedures include abdominal wall reconstructions, abdomino-
plasty, laparotomy or certain laparoscopic procedures.

9.4.2  Operative Technique

Umbilical reconstruction was first described in the 1950s [8, 9], and a number of 
techniques using skin grafts or local flaps have since been described [10–13]. The 
umbilicus is a three-dimensional structure, and techniques used to describe its 
reconstruction result in scars which heal to produce such a result.

An early technique described by Baroudi in 1975 [10] involved the excision of a 
circle of skin and the cylinder of underlying fat at the site of the neo-umbilicus. The 
surrounding skin is then sutured to the underlying fascia with a purse-string suture, 
to allow the wound to heal by cicatrization. One criticism of this technique is the 
potential for umbilical stenosis (Fig. 9.6).

Another technique employs the creation of an x-shaped incision at the site of the 
neo-umbilicus. Each flap is defatted, and the fat separating the skin flaps and the 
linea alba is excised. Following haemostasis, the flaps are sutured to the underlying 
fascia with non-absorbable material. The flaps are inset slightly higher than the 
centre of the ‘X’ to facilitate the scar to heal with an aesthetically pleasing superior 
hooding. The wound is packed with a proflavin-soaked cotton ball which can be 
readily removed during routine review [14].

Fig. 9.4 Six months post-DIEP reconstruction of the left breast and umbilical resiting using the 
anatomical technique
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9.4.3  Postoperative Management

The wound is reviewed at day 3–5 for signs of infection.

9.5  Complications

Umbilicoplasty or reconstruction of the umbilicus is rarely performed alone, and 
therefore the risks and complications of the procedure are related to the adjunctive 
surgery. The native umbilicus is a scar which heals by secondary intention during 
the neonatal period. It is therefore the only scar which a plastic surgeon demands 
heal by scarring. There is a small risk of infection. Aesthetically, patients’ expecta-
tions must still be managed.

a

c

d

b

Fig. 9.5 (a, b) Pre-abdominoplasty. (c, d) Three months post-abdominoplasty
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a b

c d

Fig. 9.6 Reconstruction of the umbilicus. (a) DIEP perfortators in the anterior abdominal wall. 
(b) The umbilical disc. (c) Transfer of the umbilical disc. (d) The end result of reconstruction of 
the umbilicus
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9.5.1  Utilizing Excess Tissue as a Training Tool

The authors advocate the tissue excess in abdominoplasty, which would otherwise 
be discarded, to be used as a training tool on which umbilicoplasty can be practised 
(Fig. 9.7).

The umbilicus is shallow, round or elliptical, and either concave or convex. 
The inferior pole is retracted compared to its hooded superior pole [15]. In the 
non- obese person, the umbilicus is located at the level of the iliac crests [1]. It 
migrates caudally with increasing age, and is commonly located between the 
level of the bodies of the third and fifth lumbar vertebrae. It lies approximately 
in the midline, however is precisely in the midline in under 2 % of the population 
[2]. The sensation to the skin overlying this level is provided by the tenth tho-
racic spinal nerve. The umbilical ring overlies the linea alba, onto which it is 
attached, with an absence of subcutaneous fat. The umbilicus is attached to the 
linea alba by a fibrous stalk of cicatrix which itself is surrounded by a distinct 
fascial plane, the fascia of Niranjan. This cicatrix gives the umbilicus its natural 
mobile nature. Deep to the linea alba lie five peritoneal folds, one of which 
extends cranially. The median umbilical ligament contains the urachal remnant, 
leading to the bladder; the medial umbilical folds contain the obliterated umbili-
cal arteries which pass to the external iliac artieries; and the lateral umbilical 
folds which are formed by the peritoneal folds, cover the inferior epigastric 
arteries. The ligamentum teres extends cranially to form the ligamentum teres 
hepatis which transmits the obliterated left umbilical vein. Each of these perito-
neal folds contains small arteries which supply blood to the umbilicus, which 
also derives blood supply through a subdermal plexus and perforators from the 
deep inferior epigastric artery.

a b

Fig. 9.7 Using the excess skin in an abdominoplasty as a training tool. (a) Sutures attaching 
Scarpa’s fascia to the overlying subcuticular skin. (b) The resultant umbilicated appearance
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In utero, the umbilicus allows nutrients to pass into the fetus, and waste products 
to be excreted. At approximately day 32 of uterine development the umbilical loop 
extends from the umbilical coelom. This tract further extends to form the omphalo-
mesenteric duct, which extends further to produce a physiological herniation of the 
midgut. The midgut rotates approximately 270° and has re-entered the abdominal 
cavity by day 59.

This region which is physically significant in utero seals off the abdominal 
cavity in life. The aesthetic function of the umbilicus is well documented, and it 
is a surface landmark of the abdominal wall. Despite variability in its normal 
appearance, reconstruction is remarkably difficult with numerous techniques 
having been described [3–6]. Its absence or abnormal appearance plays a sig-
nificant part in the reconstruction of the abdominal wall following reconstruc-
tive surgery.

9.6  Re-Siting of the Umbilicus

9.6.1  Indications

Re-siting of the umbilicus is common following abdominoplasty and DIEP, SIEA or 
TRAM flap procedures.

9.6.2  Operative Technique

The umbilicus was routinely discarded in abdominoplasty until the late 1950s. A 
number of techniques have been described to re-site the umbilicus [3–6]. One com-
mon technique involves the thinning of the abdominal skin around the umbilicus, 
which is then attached to the rectus sheath by means of ligature (Fig. 9.1).

This, however, does not restore normal anatomy. The native umbilicus is attached 
to a mobile stalk. This technique tethers this skin flap to the rectus sheath which can 
be uncomfortable. Moreover, over-thinning of the skin flap can result in necrosis. 
The technique described here avoids such tethering or stenosis, producing a more 
natural umbilicus.

Following excision of excess skin following abdominoplasty, a pair of long 
tissue forceps is applied to the umbilicus, which maintains its normal cicatrized 
attachment within the fascia of Niranjan. The wound is closed using sutures or 
staples, as per surgeon preference. To define the position of the neo-umbilicus, 
the forceps tip is pushed upwards and superiorly, and the point of maximal tent-
ing is marked on the skin. The same is performed on the right, on the left, and 
inferiorly. These four points are joined, and the centre of these is marked to yield 
the center of the neo- umbilicus (Fig. 9.2). A U-shaped incision is created, mea-
suring a third of the circumference of a circle, and the U-flap is thinned. A coni-
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cal area of fat with a diameter of 1–2 cm, depending on the thickness of the 
abdominal pannus, is dissected out (Fig. 9.3). Following hemostasis the superfi-
cial fascia is sutured to the deep dermis at the base of the U-flap and the edges of 
the wound (Fig. 9.4). This results in a hollow around the umbilicus allowing it to 
remain mobile without tethering the skin to the underlying rectus sheath. The 
distal skin of the U-flap is sutured to the umbilicus, creating the superior hood. 
The inferior circumference of the umbilicus is sutured to the abdominal skin 
only, with no non-anatomical attachment to the fascia. Neither the umbilicus nor 
the abdominal skin are sutured to the underlying sheath, and only normal ana-
tomical attachments are restored.

After cleaning the skin with normal saline to wash away any surgical skin prepa-
ratory solution, the umbilicus is packed with paraffin soaked gauze, covered with 
dressing gauze to soak up any ooze, and adhesive Microfoam tape (3 M, St. Paul, 
Minn) applied.

9.7  Reconstruction of the Umbilicus

9.7.1  Indications

The umbilicus is reconstructed in cases of congenial absence of the umbilicus such 
as in omphalocele or when the primary surgical procedure results in destruction of 
the umbilicus. Such procedures include abdominal wall reconstructions, abdomino-
plasty, laparotomy or certain laparoscopic procedures.

9.7.2  Operative Technique

Umbilical reconstruction was first described in the 1950s [7, 16] and a number of 
techniques using skin grafts or local flaps have since been described [8–11]. The 
umbilicus is a three dimensional structure, and techniques used to describe its 
reconstruction result in scars which heal to produce such a result.

An early technique described by Baroudi in 1975 [8] involved the excision of acir-
cle of skin and the cylinder of underlying fat at the site of the neo-umbilicus. The 
surrounding skin is then sutured to the underlying fascia to allow the wound to heal by 
cicatrization. One criticism of this technique is the potential for umbilical stenosis.

Another technique employs the creation of an x-shaped incision at the site of the 
neo-umbilicus. Each flap is defatted, and the fat separating the skin flaps and the 
linea alba is excised. Following hemostasis, the flaps are sutured to the underlying 
fascia with non-absorbable material. The flaps are inset slightly higher than the 
center of the ‘X’ to facilitate the scar to heal with an aesthetically pleasing superior 
hooding. The wound is packed with a proflavin soaked cotton ball which can be 
readily removed during routine review [12].
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9.7.3  Postoperative Management

The wound is reviewed at day 3–5 for signs of infection.
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10.1  Incision to Reinsert the Umbilicus in Abdominoplasty

A variety of abdominal wall incisions are used to reinsert the umbilical stalk onto 
the abdominal wall during abdominoplasty. These incisions determine to some 
extent the shape of the new umbilicus when the umbilical stalk is brought out and 
sutured to the abdominal wall. Other factors include whether or not the umbilical 
stalk is reshaped, the fixation of the abdominal skin to the underlying fascia or linea 
alba, and whether or not the umbilical stalk is shortened with sutures from the upper 
portion of the stalk to the abdominal wall.

Circular excision

Vernon [1]
Lopez-Tallaj and Gervain [2]
Malic [3]

Hexagon excision:

Ng [4]

Horizontal

Daher et al. [5]
Baroudi [6]

Inverted U-shaped incision:

Shiffman [7]
Malic [3]
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Inverted V-shaped incision:

Pallua et al. [8]
Lesavoy [9]

Rectangular excision:

Lopez-Tallaj and Gervain 2]

Round flap:

Delerm [10]
Breukers et al. [11]

Semicircular:

Pitanguy and Radwansky [12]

Shield:

D’Assumpção [13]

Superior V-shaped flap:

Rish and Prado [14]
Ramirez [15]

Transverse (horizontal) incision:

Baroudi [6]
Regnault and Daniel [16]
Pitanguy and Radwansky [12]
Daher et al. [5]
Santanelli et al. [17]

U-shaped incision:

Pitanguy [18]
Freeman and Wiemer [19] (called inverted Omega incision)

Vertical incision:

Matarasso [20]
Lee and Mustoe [21]
Akbaş [22]
Aly [23]

Vertical ellipse excision:

Thomas et al. [24]
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The following are techniques that are similar in design and results but different 
in names:

 1. U-shape, inverted Omega, V-shape
 2. Inverted U-shape, inverted V-shape

10.2  Techniques

10.2.1  The Use of Various Flaps, Tissue Transfer, 
and Suturing Techniques

The use of various flaps, tissue transfer, and suturing techniques was used for the 
more difficult cases such as extensive malformation or loss of the umbilicus. 
Southwell-Keely [25] published his review of techniques for umbilicoplasty.

Some of the techniques that have been reported include:

Sabatier et al. [26] – crossbow.
Avelar [27] – three flaps.
Jamra [28] – double V–Y.
Hodgkinson [29] converting an “innie to an outie” by excising umbilical scar and 

using two flaps.
Ohana et al. [30] – hourglass with four flaps.
Hatoko and Harashina [31] – skin graft.
Matsuo [32] – conchal cartilage composite graft.
Ribeiro et al. [33] – four-pointed star and rotation of navel.
Itoh and Arai [34] – triangle flap and rhombic flap.
Miller and Balch [35] – four flaps and Iris technique.
De Lacerda et al. [36] – four flaps.
Marconi [37] –purse string.
Sugawara et al. [38] – triangular flap and conical flap.
Sawada [39] – two rhomboid flaps.
Onishi et al. [40] – lunch box with flaps.
Massiha [41] – purse-string suture of three flaps.
Baack et al. [42] – two circles and for stenosis double-opposing Z-plasty.
Yotsuyanagi et al. [43] – two twisted flaps.
Schoeller et al. [44] – purse-string suture.
Cannistrà and Pecorelli [45] – double Y.
Shinohara et al. [46] – inverted C-V flap.
Abenavoli et al. [47] – skin graft spiraled to form tortellini-shaped umbilicus.
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Schoeller et al. [48] – three-suture technique
Masuda et al. [49] – reversed fan-shaped flap.
Meirer et al. [50] – purse string.
Ozbekand Ozcan [51] modified reversed fan-shaped flap.
Uraloğlu et al. [52] – C and U flaps.
Sevin et al. [53] – bilobed flap.
Kakudo et al. [54] used spindle island flap with depression rolled into a cone.
Castillo et al. [55] – skin flaps.
Rozen and Redet [56] – two dermal flaps.
Rogliani et al. [57] – Maltese cross.
Amud [58] – suture dermis to rectus fascia.
Barbosa et al. [59] – two triangle flaps.
Takasu and Watanabe [60] – three triangular skin flaps.
Gonçalves de Freitas et al. [61] – double V.
Mazzocchi et al. [62] – double Y elliptical vertical incision.
Cló and Nogueira [63] – four V-shaped flaps.
Arai et al. [64] – two rectangular pedicle flaps.
Gera and Henry [65] – double purse string.
Donnabella [66] – two rectangular flaps.

Morshed [67] reported a simple technique for neo-umbilicoplasty by excising a 
triangle of the skin and closing the defect in a manner that would reform the 
umbilicus.

There have been reports of repairs for umbilical hernias and umbilical stenosis, 
with or without the loss of the umbilicus as well as loss of the umbilicus from 
 urachal pathology, abdominal wall scars, exstrophy, omphalocele, gastroschisis, 
and melanoma.

10.2.2  Umbilical Hernia

10.2.2.1  Classifications

Kajikawa et al. [68] devised a classification for umbilical hernia by the height and 
shape of protrusion (Table 10.1), while Kom et al. [69] devised a classification for 
huge umbilical hernias (HUH) (Table 10.2).

10.2.2.2  No Loss of Umbilicus

The presence of a small umbilical hernia when doing an abdominoplasty usually 
requires a repair to complete the procedure properly. The hernia can be repaired by 
an inferior or lateral approach so as not to disturb the vascularity of the umbilical 
stalk that will be released from the abdominal wall skin [70]. The large umbilical 
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hernia that distorts the umbilicus will require umbilical reconstruction after a repair 
of the hernia that transects the base of the umbilicus at the level of the linea alba 
leaving a scar in the abdominal wall skin.

Aaronson [71] describes the use of an incision at the bottom of the belly button; 
the protruding tissues, fluids, or organs are pushed back in place, and the weak spot 
is eliminated by suturing it closed. Aaronson [72] also stated that some plastic 
 surgeons choose to overlay the fatty muscle on top of the area to cover the tissue or 
organ, while others use special patches to create less tension on the muscle sur-
rounding it. These techniques are not described adequately.

Bruner et al. [73] reported that after the umbilicus is dissected from the ante-
rior abdominal wall flap while maintaining blood supply from its underlying fas-
cial attachment, a 3–4 cm midline longitudinal laparotomy incision is made 
through the primarily avascular linea alba inferior to the umbilical stalk. The fas-
cial defect is identified and the hernia reduced from the undersurface of the umbi-
licus either in the preperitoneal or intraperitoneal space. The hernia is then 
repaired with interrupted monofilament sutures, and the midline laparotomy fas-
cial incision closed with running suture. Plication of the rectus fascia is then 
performed.

Neinstein et al. [74] presented a series of umbilical hernia repairs in abdomino-
plasty patients using a minimal access incision by means of the rectus fascia and the 
Ventralex patch that is fast and reliable and preserves the blood supply to the 
umbilicus.

Table 10.1 Modified 
classification of umbilical 
hernia [67]

Type 0: flat abdomen without excess skin for 
umbilicoplasty
Type I: small protrusion of the umbilicus with little surplus 
skin for umbilicoplasty
Type II: large protrusion with wide base (more than 15 mm) 
with significant surplus skin
Type III: large protrusion with narrow base and excess skin 
for umbilicoplasty
Type IV: small protrusion of the umbilicus with excess 
skin for umbilicoplasty

Using the basis of diameter:
  Group 1: 3 cm < BD 5 cm or less
  Group 2: 5 cm < BD under 7 cm
  Group 3: BD > 7 cm
Morphology of HUH:
  Sessile
  Pediculate
  Hornlike HUH

Table 10.2 Classification of huge 
umbilical hernia (HUH)
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10.2.2.3  Loss of Umbilicus

The umbilicus may be lost because of a very large umbilical hernia where repair of 
the defect may be more important than trying to save the umbilicus:

Borges [75] used a quadrilateral segment of the skin that is excised on each side of 
the proposed navel. Both flaps are rotated and sutured.

Apfelberg et al. [76] described two types of umbilicoplasties for patients with absent 
umbilicus following umbilical hernia repair.

Reyna et al. [77].
Blanchard et al. [78] used a square cutaneous flap for neoumbilicus.
Billmire [79] designed an inferior skin flap that was tubularized to create a 

neoumbilicus.
Tamir and Kurzbart [80] devised a “lazy-M” and omega flaps.
el-Dessouki et al. [81] used a double half-cone flap.
Kaneko and Tsuda [82] described a four-triangular-skin-flap.
Ikeda et al. [83] developed two fan-shaped skin flaps.
Sankalé et al. [84] used a lateral left plasty and horseshoe plasty and umbilical graft.
Kajikawa et al. [68] inverted a pouch and V–Y advancement flap and pair of fan- 

style flaps.
Kom et al. [69] – two lateral flaps technique.

References

 1. Vernon S. Umbilical transplantation upward and abdominal contouring in lipectomy. Am 
J Surg. 1957;94(3):490–2.

 2. Lopez-Tallaj L, Gervain J. Restaurção umbilical naabdominoplastia: uma simples técnica rect-
angular. Rev Soc Bras Cir Plast. 2001;16(3):39–46.

 3. Malic CC, Spyrou GE, Hough M, Fourie L. Patient satisfaction with two different methods of 
umbilicoplasty. Plast Reconstr Surg. 2007;119(1):357–61.

 4. Ng JA. Abdominoplastias: neo-onfaloplastiasemcicatriz e semexcisão de gordura. Rev Bras 
Cir Plast. 2010;25(3):499–503.

 5. Daher JC, Benedik A, CevaFaria CAD, Di Lamartine J, Neto JNR, Cosa OM, Cammarota 
MC. Umbilicoplastia: experiência com a técnica do minicirculo de pele. Rev Bras Cir Plast. 
2011;26(2):302–5.

 6. Baroudi R. Umbilicoplasty. Clin Plast Surg. 1975;2(3):431–85.
 7. Shiffman MA. Reconstruction de l’ombilicdansl’abdominoplastie. Rev Chir Esthet Langue 

Franc. 1999;25(95):49.
 8. Pallua N, Markowicz MP, Grosse F, Walter S. Aesthetically pleasant umbilicoplasty. Ann Plast 

Surg. 2010;64(6):722–5.
 9. Lesavoy MA, Fan K, Guenther DA, Herrera F, Little JW. The inverted-v chevron umbilico-

plasty for breast reconstruction and abdominoplasty. Aesthet Surg J. 2012;32(1):110–6.
 10. Delerm A. Refinements in abdominoplasty with emphasis on reimplantation of the umbilicus. 

Plast Reconstr Surg. 1982;70(5):632–7.
 11. Se B, van derLei B, Tan TL, Luijendijk RW, Stevens HPJD. “Scarless” umbilicoplasty: a new 

umbilicoplasty technique and a review of the English language literature. Ann Plast Surg. 
2009;63(1):15–20.

M.A. Shiffman



95

 12. Pitanguy I, Radwanski HN. Personal approach to aesthetic abdominal deformities. In: 
Shiffman MA, Mirrafati S, editors. Aesthetic surgery of the abdominal wall. Berlin: Springer; 
2005. p. 102–14.

 13. D’Assumpção EA. Técnica para umbilicoplastia, evitando-se un dos principaisestimas das 
abdominoplastias. Rev Bras Cir Plast. 2005;20(3):160–6.

 14. Rish BB, Prado A. Umbilicoplasty in abdominoplasty: a demonstration. Am J Cosm Surg. 
1999;16(4):311–3.

 15. Ramirez OM. Abdominoplasty and abdominal wall rehabilitation: a comprehensive approach. 
Plast Reconstr Surg. 2000;105(1):425–35.

 16. Regnault P, Daniel RK. Abdominoplasty. In: Regnault P, Daniel RK, editors. Aesthetic plas-
tic surgery: principles and techniques. Boston: Little Brown and Company; 1984. 
p. 617–54.

 17. Santanelli F, Mazzocchi M, Renzi L, Cigna E. Reconstruction of a natural-looking umbilicus. 
J Plast Surg Hand Surg. 2013;47(2):155–7.

 18. Pitanguy I. Abdominal lipectomy. Clin Plast Surg. 1975;2(3):401–10.
 19. Freeman BS, Wiemer DR. Abdominoplasty with special attention to construction of the umbi-

licus: technique and complications. Aesthetic Plast Surg. 1978;2(1):65–74. 41.
 20. Matarasso A. Abdominoplasty. In: Guyuron B, editor. Plastic surgery: indications, operations, 

and outcomes. St. Louis: Mosby; 2000. p. 2783–821.
 21. Lee MJ, Mustoe TA. Simplified technique for creating a youthful umbilicus in abdomino-

plasty. Plast Reconstr Surg. 2002;109(6):2136–40.
 22. Akbaş H, Güneren E, Eroğlu L, Uysal OA. Natural-looking umbilicus as an important part of 

abdominoplasty. Aesthetic Plast Surg. 2003;27(2):139–42.
 23. Aly A, Rotemberg SC, Cram A. Abdominoplasty. In: Guyuron B, Eriksson E, Persing JA, 

Chung KC, Dis JJ, Gosain AK, Kinney BM, Rubin JP, editors. Plastic surgery: indications and 
practice. Edinburgh: Saunders Elsevier; 2009. p. 1609–26.

 24. Thomas M, DSilva JA, Menon H, Padubidri R. Deciding the position of neoumbilicus in 
abdominoplasty: a novel idea. Am J Cosm Surg. 2007;24(4):181–2.

 25. Southwell-Keely JP, Berry MG. Umbilical reconstruction: a review of techniques. J Plast 
Reconstr Aesthet Surg. 2011;64(6):803–8.

 26. Sabatier PH, Barray L, Picaud AJ. Une technique originale de refection de l’ombilic. Ann Chir 
Plast. 1978;23(4):245–8.

 27. Avelar J. Abdominoplasty-Systematization of a technique without external umbilical scar. 
Aesthetic Plast Surg. 1978;2(1):141–51.

 28. Jamra FA. Reconstruction of the umbilicus by a double V-Y procedure. Plast Reconstr Surg. 
1979;64(1):106–7.

 29. Hodgkinson DJ. Umbilicoplasty: conversion of “outie” to “innie”. Aesthetic Plast Surg. 
1983;7(4):221–2.

 30. Ohana J, Illouz YG, Elbaz JS, Flageul G. New approach to abdominal plasties. Technical clas-
sification and surgical indications. Progress allowed by liposuction, neo-umbilicoplasty and 
use of biological glue. Ann Chir Plast Esthet. 1987;32(4):344–53.

 31. Hatoko M, Harashina T. Reconstruction of the umbilicus using a full thickness skin grafting. 
Jpn J Plast Reconstr Surg. 1989;32:1279–82.

 32. Matsuo K, Kondoh S, Hirose T. A simple technique for reconstruction of the umbilicus, using 
a conchal cartilage composite graft. Plast Reconstr Surg. 1990;86(1):149–51.

 33. Ribeiro L, Muzy S, Accorsi A. Omphaloplasty. Ann Plast Surg. 1991;27(5):457–75.
 34. Itoh Y, Arai K. Umbilical reconstruction using a cone-shaped flap. Ann Plast Surg. 

1992;28(4):335–8.
 35. Miller MJ, Balch CM. “Iris” technique for immediate umbilical reconstruction. Plast Reconstr 

Surg. 1993;92(4):754–6.
 36. de Lacerda DJ, Martins DM, Marques A, Brenda E, de Moura Andrews J. Umbilicoplasty for 

the abdomen with a thin adipose layer. Br J Plast Surg. 1994;47(5):386–7.
 37. Marconi F. Reconstruction of the umbilicus: a simple technique. Plast Reconstr Surg. 

1995;95(6):1115–7.

10 History of Umbilical Reconstruction Techniques



96

 38. Sugawara Y, Hirabayashi S, Asato H, Yoshimura K. Reconstruction of the umbilicus using a 
single triangular flap. Ann Plast Surg. 1995;34(1):78–80.

 39. Sawada Y. An umbilical reconstruction using a subcutaneous pedicle flap. Eur J Plast Surg. 
1995;18(4):185–8.

 40. Onishi K, Yang YL, Maruyama Y. A new lunch box-type method in umbilical reconstruction. 
Ann Plast Surg. 1995;35(6):654–6.

 41. Massiha H, Montegut W, Phillips R. A method of reconstructing a natural-looking umbilicus 
in abdominoplasty. Ann Plast Surg. 1997;38(3):228–31.

 42. Baack BR, Anson G, Nachbar JM, White DJ. Umbilicoplasty: the construction of a new umbi-
licus and correction of umbilical stenosis without external scars. Plast Reconstr Surg. 
1996;97(1):227–32.

 43. Yotsuyanagi T, Nihei Y, Sawada Y. A simple technique for reconstruction of the umbilicus, 
using two twisted flaps. Plast Reconstr Surg. 1998;102(7):2444–6.

 44. Schoeller T, Wechselberger G, Otto A, Rainer C, Schwabegger A, Lille S, Ninković M. New 
technique for scarless umbilical reinsertion in abdominoplasty procedures. Plast Reconstr 
Surg. 1998;102(5):1720–3.

 45. Cannistrà C, Pecorelli E. Umbilical restoration in abdominal dermolipectomy: a simple dou-
ble- Y, double M technique. Aesthetic Plast Surg. 1999;23(5):364–6.

 46. Shinohara H, Matsuo K, Kikuchi N. Umbilical reconstruction with an inverted C-V flap. Plast 
Reconstr Surg. 2000;105(2):703–5.

 47. Abenavoli FM, Cusano V, Cucchiara V, D’Amico C, Corvelli L. An idea for umbilicus recon-
struction. Ann Plast Surg. 2001;46(2):194.

 48. Schoeller T, Rainer C, Wechselberger G, Piza-Katzer H. Immediate navel reconstruction after 
total excision: a simple three-suture technique. Surgery. 2002;131(1):105–7.

 49. Masuda R, Takeda A, Sugimoto T, Ishiguro M, Uchinuma E. Reconstruction of the umbilicus 
using a reverse fan-shaped flap. Aesthetic Plast Surg. 2003;27(5):349–53.

 50. Meirer R, Wechselberger G, Schoeller T. Purse-string method for immediate umbilical recon-
struction. Plast Reconstr Surg. 2004;114(3):831–2.

 51. Ozbek S, Ozcan M. Umbilicus reconstruction with modified ‘unfolded cylinder’ technique. Br 
J Plast Surg. 2005;58(4):500–3.

 52. Uraloğlu M, Tekin F, Orbay H, Unlü RE, Sensöz O. Simultaneous abdominoplasty and umbili-
cal reconstruction using a modified C-V flap technique. Plast Reconstr Surg. 
2006;117(7):2525–6.

 53. Sevin A, Sevin K, Senen D, Erdogan B. A new method for umbilicus reconstruction: prelimi-
nary report. Aesthetic Plast Surg. 2006;30(5):589–91.

 54. Kakudo N, Kusumoto K, Fujimori S, Shimotsuma A, Ogawa Y. Reconstruction of a natural- 
appearing umbilicus using an island flap: case report. J Plast Reconstr Aesthet Surg. 
2006;59(9):999–1002.

 55. Castillo PF, Sepúlveda CA, Prado AC, Troncoso AL, Villamán JJ. Umbilical reinsertion in 
abdominoplasty: technique using deepithelialized skin flaps. Aesthetic Plast Surg. 
2007;31(5):519–20.

 56. Rozen SM, Redett R. The two-dermal-flap umbilical transposition: a natural and aesthetic 
umbilicus after abdominoplasty. Plast Reconstr Surg. 2007;119(7):2255–62.

 57. Rogliani M, Silvi E, Arpino A, Gentile P, Grimaldi M, Cervelli V. The Maltese cross tech-
nique: umbilical reconstruction after dermolipectomy. J Plast Reconstr Aesthet Surg. 
2007;60(9):1036–8.

 58. Amud RJM. Neo-onfaloplastiasemcicatriz. Rev Bras Cir Plast. 2008;23(1):37–40.
 59. Barbosa MV, Nahas FX, SabiaNeto MA, Ferreira LM. Strategies in umbilical reconstruction. 

J Plast Reconstr Aesthet Surg. 2009;62(6):e147–50.
 60. Takasu H, Watanabe Y. Umbilicoplasty with 3 triangular skin flaps and excised diamond- 

shaped skin flap. J Pediatr Surg. 2010;45(10):2041–4.
 61. Gonçalves de Freitas JO, Guerreiro V, Sperli AE. Neo-onfaloplastiana dermolipectomia 

abdominal: técnica do duplo “V”. Rev Bras Cir Plást. 2010;25(3):504–8.

M.A. Shiffman



97

 62. Mazzocchi M, Trignano E, Armenti AF, Figus A, Dessy LA. Long-term results of a versa-
tile technique for umbilicoplasty in abdominoplasty. Aesthetic Plast Surg. 
2011;35(4):456–62.

 63. Cló TC, Nogueira DS. A new umbilical reconstruction technique used for 306 consecutive 
abdominoplasties. Aesthetic Plast Surg. 2012;36(5):1009–14.

 64. Arai K, Yamashita K, Suda T, Ikeda K, Yamauchi M, Yotsuyanagi T. Primary reconstruction 
of the umbilicus, using two rectangular subcutaneous pedicle flaps. J Plast Reconstr Aesthet 
Surg. 2012;65(1):132–4.

 65. Gera P, Henry G. Double purse string makes a nice umbilical ring: a novel technique for 
umbilicoplasty. Eur J Pediatr Surg. 2013;23(2):164–6.

 66. Donnabella A. Reconstrução anatômica da cicatriz umbilical. Rev Bras Cir Plast. 
2013;28(1):119–23.

 67. Morshed G. A simple new technique for neo-umbilicoplasty. Med J Cairo Univ. 
2012;80(1):759–61.

 68. Kajikawa A, Ueda K, Suzuki Y, Ohkouchi M. A new umbilicoplasty for children: creating a 
longitudinal deep umbilical depression. J Plast Surg. 2004;57(8):741–8.

 69. Kom AN, Anani MA, Azanledji BM, Komlan A, Komla G, Hubert T. Umbilicoplasty in chil-
dren with huge umbilical hernia. Afr J Paediatr Surg. 2014;11(3):256–60.

 70. Shiffman MA. Umbilical hernia repair with abdominoplasty. Am J Cosm Surg. 
2013;30(3):189–92.

 71. Aaronson A: Tummy tuck can also repair your umbilical hernia. http://EzineArticles.
com/?expert=A_Aaronson. Accessed 17 June 2011.

 72. Aaronson A. Tummy tuck can also repair your umbilical hernia. http://www.articlesbase.com/
diseases-and-conditions-articles/tummy-tuck-can-include-umbilical-hernia-repair-472821.
html#ixzz1PjltCfPd Accessed 19 June 2011.

 73. Bruner TW, Salazar-Reyes H, Friedman JD. Umbilical hernia repair in conjunction with 
abdominoplasty: a novel surgical technique to maintain umbilical blood supply. Aesthet Surg 
J. 2009;29(4):333–4.

 74. Neinstein RM, Matarasso A, Abramson DL. Concomitant abdominoplasty and umbilical her-
nia repair using the ventralex hernia patch. Plast Reconstr Surg. 2015;135(4):1021–5.

 75. Borges AF. Reconstruction of the umbilicus. Br J Plast Surg. 1975;28(1):75–6.
 76. Apfelberg DB, Maser MR, Lash H. Two unusual umbilicoplasties. Plast Reconstr Surg. 

1979;64(2):268–70.
 77. Reyna TM, Hollis Jr HW, Smith SB. Surgical management of proboscoid herniae. J Pediatr 

Surg. 1987;22(10):911–2.
 78. Blanchard H, St-Vil D, Carceller A, Bensoussan AL, Di Lorenzo M. Repair of the huge umbil-

ical hernia in black children. J Pediatr Surg. 2000;35(5):696–8.
 79. Billmire DF. A technique for the repair of giant umbilical hernia in children. J Am Coll Surg. 

2002;194(5):677–80.
 80. Tamir G, Kurzbart E. Umbilical reconstruction after repair of large umbilical hernia: the “lazy-

 M” and omega flaps. J Pediatr Surg. 2004;39(2):226–8.
 81. el-Dessouki NI, Shehata SM, Torki AM, Hashish AA. Double half-cone flap umbilicoplasty: a 

new technique for the proboscoid umbilical hernia in children. Hernia. 2004;8(3):182–5.
 82. Kaneko K, Tsuda M. Four-triangular-skin-flap approach to umbilical diseases and laparo-

scopic umbilical port. J Pediatr Surg. 2004;39(9):1404–7.
 83. Ikeda H, Yamamoto H, Fujino J, Kisaki Y, Uchida H, Ishimaru Y, Hasumi T, Hamajima 

A. Umbilicoplasty for large protruding umbilicus accompanying umbilical hernia: a simple 
and effective technique. Pediatr Surg Int. 2004;20(2):105–7.

 84. Sankalé AA, Ngom G, Fall I, Coulibaly NF, Ndoye M. Umbilical reconstruction in children. 
Prospective report of 77 cases. Ann Chir Plast Esthet. 2004;49(1):17–23.

10 History of Umbilical Reconstruction Techniques

http://ezinearticles.com/?expert=A_Aaronson
http://ezinearticles.com/?expert=A_Aaronson
http://www.articlesbase.com/diseases-and-conditions-articles/tummy-tuck-can-include-umbilical-hernia-repair-472821.html#ixzz1PjltCfPd
http://www.articlesbase.com/diseases-and-conditions-articles/tummy-tuck-can-include-umbilical-hernia-repair-472821.html#ixzz1PjltCfPd
http://www.articlesbase.com/diseases-and-conditions-articles/tummy-tuck-can-include-umbilical-hernia-repair-472821.html#ixzz1PjltCfPd


Part IV
Techniques



101© Springer International Publishing Switzerland 2017 
M.A. Shiffman (ed.), Adult Umbilical Reconstruction, 
DOI 10.1007/978-3-319-43887-0_11

Chapter 11
Pathological Umbilical Scar Management 
with 5-FU Injections

Guillermo Blugerman, Diego Schavelzon, Gabriel Wexler, 
and Marcelo Lotocky

11.1  Introduction

The surgeon’s struggle against wound healing disorders also takes place in the 
umbilical region. The umbilicus is the only scar the surgeon has to reconstruct 
because this procedure will refine the outcomes of the abdominal surgery, and at the 
same time new scar development risk must be lowered to avoid the stigmata of sur-
gery. Unfortunately many times the scarring process is overactive, producing devia-
tions of the normal process resulting in hypertrophic scars and keloids.

Scar resulting from umbilical reconstruction or reimplantation is treated by 
physical or chemical methods. Hypertrophic scars and keloid formation may require 
some treatment to stop the growth of the scar tissue and to keep the natural appear-
ance of the belly button.

Wound healing disorders can lead to the complete closure of the umbilicus. The 
prevention of umbilical stenosis lies in the operative techniques, pressotherapy, and 
adjuvant treatments.

Wound healing process has three phases:

 1. Phase one or the inflammatory phase starts within the very few minutes after 
injury and lasts about 2 or 3 days (not complicated scenario). The objective is to 
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remove damaged tissue and strange bodies as well as to establish immunological 
control. Several mediators of the inflammatory response stimulate the produc-
tion of collagen.

 2. Phase two or the tissue proliferation phase starts about 72 h later after the injury 
and lasts about 3–6 weeks. The objective is to reestablish the integrity of the 
functional structure of the damaged tissue as soon as possible. Macrophages, 
fibroblasts, and capillary endothelial cells prevail.

 3. Phase three or the remodeling phase is characterized by the replacement of col-
lagen fibers deposited in an anarchical way in order to get a more organized 
structure. There is a prevalence of macrophages and fibroblasts, and this stage 
can last about 6–12 months.

11.2  Abnormal Wound Healing

11.2.1  Hypertrophic Scar

 1. The overgrowth of scar tissue that typically does not expand beyond the bound-
aries of the initial injury. This growth occurs by pushing the margins of the scar 
outward rather than the invasion of the surrounding normal tissue.

 2. It affects only humans.
 3. No genetic predisposition demonstrated.
 4. The occurrence of hypertrophic scars has equal sex, age, and race distribution.
 5. Hypertrophic scars often develop in 2nd- and 3rd-degree burns.
 6. Hypertrophic scarring develops in wounds at anatomic locations in all the body 

especially limbs and trunk.
 7. The scars that cross joints in a right angle are more susceptible.
 8. Remission can be spontaneous in 12–18 months.
 9. It can be improved with surgery.

11.2.2  Characteristics of Keloids

Keloids are thick scars in human skin or cornea produced by an excessive amount 
of collagen synthesis over long periods of time. They can progressively invade sur-
rounding tissue and produce benign dermal tumors with no malignant potential. It 
only affects humans.

Keloids may have a genetic component, but the way they are inherited is not yet 
clear:

 1. More frequent in dark-skinned patients (high melanocytes content).
 2. Genetically associated with HLA-B14, BW16, and blood group A.
 3. They have equal sex distribution and may appear at any age; however, the peak 

age is 10–30 years.
 4. They can occur even years after the injury.
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 5. The size of the scar is not related with the initial injury. The margins of the scar 
go beyond the initial injury.

 6. Spontaneous remittance is uncommon.
 7. Most sensitive areas are the presternal region, the back, and the nape, followed 

by the ears, the deltoid region, and the beard.

The clinical appearance of wounds varies from pedunculated and multilobular 
ones to those flat with regular margins. It is uncommon that keloids penetrate sub-
cutaneous tissue. Keloids can invade surrounding skin from few millimeters to 
2–3 cm, and they range in consistency from soft and elastic to rubbery and hard. 
They constantly itch, but they rarely send stinging pain through the skin. They can 
continue growing, cause muscle contraction, and hinder movement

11.3  Therapeutic Options for the Treatment of Hypertrophic 
Scars and Keloids

 1. Surgery
 2. Radiation therapy
 3. Compression
 4. Silicone gel sheets
 5. Laser
 6. Corticosteroid
 7. Cryotherapy
 8. Interferon

11.3.1  Other Pharmacological Agents

 1. 5-FU intralesional
 2. Topical retinoic acid
 3. Topical putrescine
 4. Injected verapamil
 5. Imiquimod
 6. Vancomycin

11.4  Combined Therapy

11.4.1  5-Fluorouracil

Since Fitzpatrick [1] published his work with 5-fluorouracil (5-FU) in 1999, the authors 
included it in the daily practice. The most frequent use of this drug is for the treatment 
and prevention of hypertrophic scars, keloids, and foreign body granulomas [2].
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Fibroblast proliferation and migration play a major role in wound healing. Their 
main metabolic function is collagen, elastin, and proteoglycan synthesis. Fibroblast 
suppression in hypertrophic scars and keloids is essential since collagen synthesis is 
increased by 14 % and 20 %, respectively, compared to normal skin. Other studies 
show a higher amount of fibroblasts without significant increase in collagen synthe-
sis, but with altered proportions between collagens I, III, and IV. These studies also 
show an increase in the production of fibronectin by fibroblasts. The local increase 
of collagenase inhibitors has also been reported.

Other subsequent studies have shown in vitro and in vivo that 5-FU modulates 
the fibroblast activity reducing and regulating collagen production, thus avoiding 
chaotic arrangement of collagen bundles, which is typical of hypertrophic scars and 
keloids

Local steroids have been the gold standard treatment for umbilical inflammatory 
and fibrotic processes for years, but its use has important side effects and complica-
tions. Triamcinolone usually generates different grades of skin atrophy and telangi-
ectasia. Therefore, we prefer to use Fitzpatrick’s formula: the combination of 
0.1 mL of triamcinolone and 0.9 ml of 5FU per ml used for infiltration [3].

5-FU is a cytostatic antimetabolite drug, which inhibits cell proliferation by:

 1. Inhibition of thymidylate synthase avoiding DNA synthesis
 2. Incorporation in RNA and DNA altering its function
 3. Interference with glycosyltransferases altering cell membranes

5-FU has been used for years in treatment of premalignant and malignant lesions 
of the skin and mucosa due to its selective toxicity for dysplastic epithelium and 
fibroblasts. The first application of 5-FU was as an antifibrotic to prevent fibrous 
scarring after glaucoma surgery and to avoid relapse in pterygium surgery in the 
1960s [4–7]. In 1999 Fitzpatrick published his 7-year experience of over a thousand 
patients with 5-FU in hypertrophic scars and keloids. This magnificent work encour-
aged our team to include it in our office with positive results.

When performing umbilical surgery in patients with history of wound healing 
disorders, a gauze is soaked in 1 mL of 5 FU (50 mg/mL) and applied for 5 min in 
the surgical field. When the topical application is finished, the skin is closed. This 
protocol was adapted from hand surgeons that use 5-FU to repair tendons and avoid 
adhesion [8].

It has been proven in laboratory tests that 5-FU produces a slight reduction of 
collagen synthesis in normal fibroblasts but a drastic reduction in altered ones, as in 
Dupuytren’s contracture [9]. Apparently it also inhibits the collagen synthesis stim-
ulation effect of TGF1 (transforming growth factor).

Triamcinolone is a steroid; it diffuses through cell membranes binding with cyto-
plasmic receptors that are translocated to the nucleus generating the transcription of 
proteins that are responsible of their effects. It reduces tissue response to inflamma-
tion, reducing its symptoms without treating the specific cause. To do this it reduces 
the white blood cells (WBC) migration to the affected tissue.
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The most important effects are:

 1. Inhibition of phagocytosis
 2. Inhibition of liberation of lysosomal enzymes and inflammatory mediators
 3. Reduction of capillary permeability and WBC adhesion to capillary 

endothelium
 4. Reduction of blood concentration of T cells, eosinophils, and monocytes
 5. Reduction of immunoglobulin binding with cellular receptors

For the past 16 years, the authors have been using a preparation of 5-FU and 
triamcinolone for the umbilical area, and we have not had the complications and 
side effects observed with steroid mono-treatment (Fig. 11.1 and 11.2).

Another possibility for the umbilicus surgery is the perioperative calcium chan-
nel antagonist therapy, which has been shown to be effective to stop hypertrophic 
scarring [10]. To avoid umbilical stenosis, a little glass ball (marble) can be used to 
exert even compression around the entire circumference of the umbilicus, thus 
keeping it dilated.

11.5  Technique

5-FU (fluorouracil-filaxis 500 mg) is presented commercially as ampules of 10 mL 
containing 50 mg per mL. Triamcinolone (Kenacort-A-BSM) is used in its aceton-
ide form of 40 mg/mL and is commercialized in ampules of 1 mL (Fig. 11.3). For 
the application, a Luer Lock syringe and 30G needle are preferred. This allows a 
better dosage and correct plane of infiltration. We have never used more than 3 mL 
of the solution in the umbilicus per session. The infiltration is done with multiple 
punctures in the “heart” of the fibrotic lesion. The first month sessions are carried 
out weekly and then every 15 days. The improvement is evaluated with three param-
eters: hardening reduction, loss of volume, and reduction of cutaneous retraction. 
Positive changes are observed since the first session, not only in the above 

Fig. 11.1 (Left) Patient after abdominoplasty with umbilical transposition. Observe the umbilical 
stenosis created by scar contracture. (Right) After 3 sessions of 5-FU and external tutor
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Fig. 11.2 (Left) Patient after combined gynecologic and abdominal wall surgery with hypertro-
phic scarring. (Right) After 3 sessions of 5-FU

Fig. 11.3 Commercial presentation of 5-FU and triamcinolone
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parameters but also in aesthetics and pain-itching symptomatology. Some cases are 
complemented with kinesiology treatment in order to obtain a better functional and 
cosmetic result.

11.6  Histopathology

If after finishing the treatment a surgical procedure was needed to improve the 
result, the surgical piece was sent to the pathologist and compared to non-treated 
scarring tissue resections. Results informed reduction of fibrosis and rearrangement 
of collagen tissue in the treated pieces (Fig. 11.4). These results are illustrated in the 
images. In the tissue of the right side of the scar, proliferation of fibrous tissue, great 
amount of fibroblasts, and collagen fiber-forming tangles are seen. In the tissue of 
the left, treated with 5-FU solution, there are fewer fibroblasts, and the collagen 
fibers adopt a parallel disposition.

11.7  Complications

The use of 5-FU solution, in young patients mostly, can cause tissue necrosis. This 
is relatively frequent in keloid treatment, resulting in ulcers or brown stains in the 
application spots. However in the umbilical region, we have not observed this com-
plication, mainly because of the low dosage. In this way, by using progressive treat-
ment instead of aggressive one, side effects are kept to a minimum.

Fig. 11.4 Microscopic image of fibrosis without any infiltration treatment (left). Microscopic 
image of fibrosis after infiltration with 5-FU on the (right). Observe the organization of collagen 
fibers and fibroblasts
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11.8  Conclusions

Through this chapter, the authors have presented their experience in the treatment of 
scars, fibrosis, retractions, and deformities over the umbilical skin. The results of 
16 years of experience with 5-FU solution (5-FU, triamcinolone) have histopatho-
logically demonstrated the effectiveness of collagen fiber synthesis reduction and 
fiber rearrangement, thus explaining the positive clinical effect.
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Chapter 12
The Umbilicus

Charlotte W. Ying and Darryl J. Hodgkinson

12.1  Introduction

The umbilicus is the only natural scar in the body and marks the attachment site of 
the umbilical cord to the placenta. All placental mammals have a navel, and it is 
quite conspicuous in humans. Other animals’ navels are smoother and flatter, often 
not more than a thin line, and are usually obscured by hair.

12.2  Anatomy

The umbilicus is a visual guide for the separation of the abdomen into quadrants, it 
being the “center” of the abdomen, and this position is relatively consistent among 
humans [1]. Even as early as the 15th century, Leonardo da Vinci recognized the 
navel as being the center of the circle enclosing the “spread-eagle” figure of his 
famous Vitruvian Man drawing. The nerve supply to the umbilicus is from the tenth 
thoracic dermatome (Fig. 12.1) [2]. The principle blood supply to the umbilicus is 
from the deep inferior epigastric arteries; the ligamentum teres and the median 
umbilical ligament vessels also contribute. Lymphatic drainage of the umbilicus can 
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be seen to be divided in a “quadrantic” manner, draining into the deep axillary and 
superficial inguinal nodes (Fig. 12.2) [3].

Surface anatomy of the umbilicus is typically at a vertical level corresponding to 
the level of the fibrocartilage between the third and fourth lumbar vertebrae, with a 
normal variation among people between L3 and L5 vertebrae. Anteriorly, it lies 
along the midline at the level of the superior iliac crests and is halfway between the 
xiphisternum and pubic symphysis [4].

12.3  Umbilicus Development

The umbilicus marks the location where the umbilical cord was attached. It is the 
point at which the lateral somatopleuric plates fused and thus shut off the intraem-
bryonic coelom from the extraembryonic coelom, which is enclosed between the 
amnion and chorion. When the embryo is an inch (25.4 mm) long at 9-weeks’ gesta-
tion, the primitive umbilicus, not having kept pace with body growth, remains com-
paratively small [5]. When the somatic layers gradually contract around the yolk sac 
and allantoic stalk, the umbilicus and umbilical cord are formed. The umbilical cord 

Fig. 12.1 Innervation and blood supply to the umbilicus [3]
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continues to provide nutritional support to the fetus until birth [5]. After birth, the 
umbilical cord is clamped and the remnant desiccates over time, eventually detaches 
to reveal the umbilicus.

12.4  Cultural Influences

The exposure of the male and female midriff and bare navels was taboo and consid-
ered immodest or indecent in Western cultures [6]. This was even banned in some 
jurisdictions; however, public perceptions have changed, and exposure of female 
midriff and navel is widely accepted today [6]. While the West was relatively resis-
tant to midriff-baring clothing until the 1980s, it has long been a fashion with the 
Asian and Indian cultures. The Japanese in particular have long had a special regard 
for the navel. During the early Jomon period (5000–2500 B.C.) in northern Japan, 
three “small balls” illustrating the umbilicus and breasts were pasted onto flat clay 
bodies to represent the female form. The navel was exaggerated in size, informed by 
the belief that it symbolizes the center of where life begins (Fig. 12.3) [7]. An inter-
esting observation of their clay sculptures shows that the navels were all represented 

Fig. 12.2 Lymphatic 
drainage of the anterior 
abdominal wall [1]
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as an “innie” and oval shaped, which corresponds to the modern-day aesthetic  
standards of a navel (see Sect. 12.5).

12.5  Shapes

The umbilicus is essential in contributing to a pleasant visual abdominal contour. It 
helps define the medial abdominal sulcus and provides a shapely curve for the infe-
rior abdomen. Its absence leads to an unnatural abdominal appearance, and an 
abnormally shaped or misplaced umbilicus may draw undue attention to the central 
abdomen [8].

The umbilicus is a “depressed scar” surrounded by a natural skin fold that measures 
15–20 mm in diameter. It is usually flat and vertically oriented in young individuals, 
and over time “hooding” develops with a deepening of the stalk as fat accumulates 
along the deep fat pocket that surrounds the umbilicus [9, 10]. A transverse orientation 
generally occurs after childbirth. Aging in combination with weight gain will contrib-
ute to a deeper umbilical stalk and an overall widened appearance [11].

Fig. 12.3 Jomon period clay sculpture with the oval-shaped navel representing center of life [7] 
(Photographs a and b by Takuma-sa and Bigjap respectively, distributed under a CC-BY-SA  
3.0 license. Cropped from originals)
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A wide and deep umbilicus and an exceedingly small umbilicus are considered 
unattractive (Fig.  12.4). The presence of outward protrusion (an “outie”) is also 
considered unappealing (Fig. 12.4) [12]. A “sad” umbilicus is when there is droop-
ing of superior umbilical skin with “downward hooding”. Characteristics thought to 
be appealing include a moderately small umbilical size with an overall vertical ori-
entation. The presence of a subtle superior hood or shelf is also thought to add a 
youthful, more pleasing yet “mysterious” appearance to the abdomen.

Five main types of umbilical shapes were described by Craig et al. when they 
set out to search for the “ideal female umbilicus” (Fig.  12.5): T shaped, oval 
shaped, vertically shaped, horizontally shaped, and distorted shapes [13]. Other 
characteristics considered were umbilical hooding, protrusion, and size (Fig. 12.4). 
They  summarized that “the most aesthetically pleasing umbilicus is small in size, 
T or vertical in shape, and possesses a superior hood or shelf.” The unappealing 
characteristics are large, horizontal, or distorted shaped and the presence of a  
protrusion [13].

Fig. 12.4 (Above) 
Umbilical hooding 
characterized by a superior 
hood or shelf; (center) 
umbilical protrusion 
outside central concavity; 
and (below) an excessively 
large umbilicus [12]
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Fig. 12.5 The five main umbilical shapes. (Above, left) T shaped, (above, right) oval shaped, 
(center, left) vertical shaped, (center, right) horizontally shaped, (below) distorted shape [12]

C.W. Ying and D.J. Hodgkinson
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12.6  Umbilical Pathology

Most pathology related to the umbilicus occurs during neonatal years. Among these, 
umbilical hernias are most prevalent, followed by iatrogenic causes in adults and 
obesity causing an aesthetically unpleasant appearance.

An umbilical hernia is a full-thickness protrusion of the umbilicus with an under-
lying fascial defect and may contain peritoneal fluid, pre-peritoneal fat, intestine, or 
omentum. Umbilical hernias are more frequent in premature, low birth weight 
infants. They also occur more often in children and adults with ascites and obesity 
and postpartum women with weakness of the rectus sheath and certain syndromes 
including Beckwith-Wiedemann, Down’s, and Marfan’s syndrome [14]. An umbili-
cal hernia results when the umbilical ring fails to close. In children, umbilical her-
nias often resolve when the umbilical ring closes spontaneously. This usually occurs 
in small defects (<10 mm) rather than larger ones (>20 mm). The skin overlying an 
umbilical hernia may continue to stretch and result in a proboscoid umbilical hernia. 
Once the umbilical defect has spontaneously closed, the nipple-like umbilical skin 
may continue to flatten out during adolescence [15].

Iatrogenic causes include surgical complications, including necrosis following 
umbilicoplasty, infection, wound dehiscence, and scarring in laparotomy and/or 
endoscopic cases. An interesting patient-caused umbilical pathology in the New 
Age is umbilical piercings, which can lead to cysts and skin tears requiring repair 
and reconstruction.

Obesity with or without massive weight loss poses multiple health and aesthetic 
issues, one of which relating to this topic is the effect on the umbilicus. Obese 
patients generally have a large, “stretched-out” appearance of their umbilicus with 
an exaggerated and over-draping shelf to create a horizontal shape (Fig. 12.6).

Fig. 12.6 (a, b) Effect of obesity on the umbilicus. Patients usually have a large and stretched-out 
umbilicus with over-draping

a b
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12.7  Umbilicoplasty in Plastic and Aesthetic Surgery

12.7.1  Hernia

Umbilical hernia repairs are almost always accompanied by umbilicoplasties due to 
stretching of skin to accommodate the hernial sac and therefore residual skin laxity 
after the repair (Fig. 12.7). The need of umbilicoplasty is dependent on the size of 
hernia and patient requests. As mentioned above, majority of umbilical hernias 
occur in neonates; however, it is common for plastic and cosmetic surgeons to 
encounter umbilical hernias in our patient group, mainly due to weak abdominal 
muscles and skin laxity. Surgical approach to umbilical hernia management is simi-
lar in both neonates and adults. The goal is to reduce the hernia and repair the fascial 
defect either by direct closure with nonabsorbable sutures or by using mesh repair 
for larger defects. Once the hernia is reduced, there are multiple methods described 
in the approach of umbilicoplasty, in which major differences lie in flap designs. 
Fan-shaped flaps of excess skin surrounding the umbilicus can be excised to reduce 
the diameter of the navel; superior or inferior skin flaps can also be considered, 
excess skin excised and redraped around the umbilicus. The umbilicus is then 
inverted and fixed caudally onto the fascia and skin [15–17].

12.7.2  “Outie” Umbilicus

An “outie” umbilicus is usually regarded as unattractive, and it is becoming increas-
ingly common in the modern society for patients to consider umbilicoplasty as an 
aesthetic consideration. In 1983, Hodgkinson [18] described a surgical technique to 
convert “an outie to an innie” in a patient with scaring (Fig. 12.8). Superior and 

Fig. 12.7 (a) Preoperative. (b) Postoperative after umbilicoplasty with hernia repair. Excess 
supraumbilical skin was excised as an ellipse

a b
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inferior skin flaps are elevated, the underlying scar is excised, and a hood is created 
by folding the superior flap upon itself. The inferior flap is then advanced into the 
neo-tube and sutured.

12.7.3  Abdominoplasty

Among the several mentioned situations in which a new neo-umbilicoplasty is 
required, the commonest reason for such is for an abdominoplasty procedure. Until 
the late 1950s, when Vernon advocated the preservation of the umbilicus, the 

Fig. 12.8 Converting an outie to an innie. (Left) (a–e) Illustration of the surgical technique. 
(Right) Intraoperative technique with end result [17]

a

c d

e

b
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umbilicus was routinely discarded during abdominoplasty, which led to unattractive 
results and caused problems such as omphalitis related to material accumulation 
[19, 20]. Since then there has been a continuing evolution in the performance of 
umbilical repositioning and reconstruction, which is now considered a crucial step 
in performing abdominoplasty. The goal in navel reinsertion is to create a natural- 
looking umbilicus at an appropriate depth, height, and midline position with mini-
mal scarring (Figs.  12.9, 12.10, and 12.11). There are numerous techniques 
described to achieve an aesthetically acceptable navel, many authors have proposed 
the use of skin grafts, flaps, or even conchal cartilage composite grafts to create the 
anatomical shape of the umbilicus [12, 21–24].

There are three vital steps that comprise umbilical reconstruction in abdomino-
plasty: release of original umbilicus, reposition, and reinsertion with excess skin 
excision. The majority of the existing releasing procedures involve an elliptical 
vertical excision of the old umbilicus. Reinsertion techniques, however, differ 
greatly from surgeon to surgeon. Circular incision of the abdominal flap was popu-
lar until some authors reported a greater incidence of umbilical stenosis associated 
with this incision due to the tendency of scar contraction [24, 25]. Newer tech-
niques then emerged to counter this problem, including the “Y”-shaped cutaneous 

Fig. 12.9 Abdominoplasty with repair of umbilical hernia. (a) Preoperative. (b) Four months after 
surgery. Excess loose skin required to be excised with addition of central incision; this acts to 
simulate a linea alba

a b

Fig. 12.10 (a) Preoperative (b) Three months postoperative following abdominoplasty with umbi-
licus repositioning and umbilicoplasty. Note scarring around umbilicus is much less than the hori-
zontal low abdominoplasty scar

a b
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Fig. 12.11 Before and 
after: Abdominoplasty with 
umbilicus repositioning 
and umbilicoplasty with 
resection of old ventral 
laparotomy scar at three 
months

incision of the abdominal flap, with or without deepithelialization; small and mul-
tiple triangular flaps; dermal transposition flaps; etc. [23]. Scarless techniques were 
also described but necessitate removal of subcutaneous fat and purse-stringing of 
periumbilical skin, thereby risking the blood supply to the skin [22]. Umbilical 
stalk length and diameter are often altered to fit into the recipient abdominal site. 
To create gradual periumbilical concavity (the “crater” effect, which is also consid-
ered to be aesthetically pleasing), the umbilical dermis is attached to the abdominal 
rectus fascia with absorbable sutures. This technique eliminates the possibility of 
having a “floating” or “life-saver” umbilicus appearance with an overt scar [23].

In patients with umbilical hernias, the hernia should be repaired at the time of the 
abdominoplasty, which usually can be achieved during rectus sheath plication 
(Fig. 12.5). Without hernia repair, herniation through the designed natural “crater” 
will create an unpleasant “target”-like appearance [23]. It is vital to conduct a thor-
ough physical examination to look for an umbilical hernia; an ultrasound scan may 
be necessary in patients who have increased BMIs due to the difficulty in detecting 
hernias in this patient group.

Naturally, no technique is perfect or fitting for all scenarios; therefore a surgeon 
needs to have a variety of techniques available.

12 The Umbilicus
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12.8  Conclusions

The umbilicus was once regarded as small and insignificant by surgeons until 
Vernon [20] advocated the preservation of it in 1957. With this, together with evolv-
ing societal views on self-image, the umbilicus now plays an important role in 
defining abdominal contour. A relatively small, vertically shaped umbilicus with 
“hooding” represents youth; therefore, we as surgeons are constantly striving to 
recreate the same in patients with different umbilical pathologies presented to us or 
as a component of abdominal contour surgery.
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Chapter 13
Umbilical Repositioning to Correct Sad 
Umbilicus: Umbilicosliding

Guillermo Blugerman, Diego Schavelzon, Gabriel Wexler, 
and Marcelo Lotocky

13.1  Introduction

The umbilicus is an anatomical element that has interested many individuals since 
ancient times. Based on the eugenic patterns, the abdomen is perceived as a plain 
anatomic area interrupted by a single topographical feature, the umbilicus. The 
umbilicus is the only scar that must be restored and preserved to provide a natural 
outcome after surgery. It is also the only point of direct and firm adherence of the 
skin to the deep fascial planes around the body. Its presence aids in dividing the 
abdomen into supra- and infraumbilical areas. The skin in these two areas has ana-
tomical, histological, and biomechanical differences that affect skin behavior dur-
ing pregnancy and after abdominal liposuction. The upper abdominal skin is thicker 
and less elastic, and the lower abdomen is thinner, more elastic, and more likely to 
develop atrophic stretch marks.
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13.2  Anatomical Review

The umbilicus is a second intention healing scar. It occurs as a result of stump fall-
ing 5–6 days after birth. This scar may have different diseases ranging from differ-
ent degree hernias to skin cancer. In the third month of intrauterine life, the umbilicus 
is represented by a small hole pierced by two umbilical arteries and the umbilical 
vein through which the fetus is attached to the placenta, surrounded by gelatinous 
layer of Wharton. After birth, once the cord is ligated, blood stops circulating 
through these vessels. The vessels collapse and obliterate and are gradually trans-
formed into fibrous cords. The navel of the adult has a depression circumscribed by 
a sort of umbilical skinfold called umbilical roll. At the bottom of the depression, 
there is a small irregular eminence, the nipple, which has in its apex, the umbilicus 
scar, and it is separated from the umbilical roll by a circumferential groove, called 
the umbilical groove. The roll is made of umbilical skin and subcutaneous tissue 
and has various shapes.

13.3  Umbilicus Location

The umbilicus is located below the midpoint between the xiphoid and the pubic 
symphysis [1]. The umbilicus scar is from 18 to 23 cm over the vulvar commissure 
in women, with a range of 2–4 cm below the vulvar commissure connecting the 
anterior superior iliac spines. It has a circular or slightly oval vertical shape, a mean 
diameter of 1 cm, and a variable depth according to the thickness of the adipose tis-
sue. This form undergoes changes throughout life. Factors that can influence the 
shape and position of the umbilicus include weight changes, pregnancy, abdominal 
surgery, and hernias. Anatomically, the navel is located at the height of the 3rd and 
4th vertebral joint [2], but this localization method is not very helpful in surgical 
planning. We usually locate the umbilicus in the midline two fingers over a line that 
joins both anterior superior iliac spines.

13.4  The Shape of the Umbilicus

Vertical or T-shaped umbilicus has greater aesthetic appeal than other shapes (hori-
zontal, protruding, distorted) [3]. Deep skin scar fixation to the fascia makes the 
upper abdomen skin usually thicker and less elastic than the lower abdomen, falling 
in front and sides of the umbilicus causing what is known as sad umbilicus. This 
problem can be primary or secondary after abdominal liposuction. To determine the 
appropriate treatment, we should note the umbilicus location in respect to the other 
structures in the abdomen and thus determine whether we are dealing with a high, 
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normal, or low insertion umbilicus, referenced to the iliac crest. Based on the exter-
nal appearance of the umbilicus when viewed from the front, we have classified the 
sad umbilicus into three grades. Grade I is the umbilicus that loses the slightly verti-
cally oval or round shape becoming an oval hole with maximum axis horizontal 
(Fig. 13.1). Grade II is the umbilicus with upper abdomen skin falling over not 
covering it completely (Fig. 13.2). Grade III is the umbilicus that has become a slit 

Fig. 13.1 Grade I is the umbilicus that loses the slightly vertically oval or round shape becoming 
an oval hole with maximum axis horizontal

Fig. 13.2 Grade II is the umbilicus with upper abdomen skin falling over not covering it 
completely
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because the upper abdomen skin has covered it completely (Fig. 13.3). In this stage 
the scar or depression is completely hidden.

13.5  Surgical Technique

Evaluation of the abdominal wall integrity is done before proceeding with the tech-
nique. Performing a physical examination with palpation at rest and during the 
Valsalva maneuver is fundamental to discern the umbilical hernia. If there is any 
uncertainty, abdominal wall ultrasound is requested. Before surgery, exhaustive 
umbilicus hygiene must be conducted, especially in cases of grade III of sad umbi-
licus, to avoid the risk of contamination of the surgical wound. Preoperative photo-
graphs are taken before surgery. The marking starts with the patient standing so that 
the most important anatomic points can be highlighted including the following: the 
midline from the xiphoid to the pubic symphysis, the anterior superior iliac spines, 
a “cross” in the bottom, and walls of the umbilicus to use it as a path for this surgical 
procedure (Fig. 13.4). The procedure could be performed under tumescent local 
anesthesia or general anesthesia.

In both cases the infiltration of the umbilical scar and subcutaneous tissue in a 
diameter of 10 cm around the umbilicus is important. Under tumescent anesthesia, 
the dilution is 800 mg of lidocaine per 500 mL of saline with the addition of 1 mL 
of 1:1,000,000 adrenaline.

After tumescent anesthesia infiltration, the bottom of the umbilicus is held with 
a Gillies hook [4], pulled up and cut in cross shape creating four triangular flaps. It 
is important not to leave skin or scarring tissue adherent to the aponeurosis to avoid 
inclusion cysts and long-term infections. Dissection proceeds in the aponeurotic 

Fig. 13.3 Grade III is the umbilicus that has become a slit because the upper abdomen skin has 
covered it completely
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layer up and down on the alba line extending to both sides using blunt dissection 
technique to prevent damage to the perforating vessels (Fig. 13.5). To obtain enough 
mobilization, all fibrous adhesions found around the umbilicus must be dissected. 
Following previous skin markings, umbilicus is repositioned, usually about 2 cm 
below its previous location.

The first suture is a crisscross suture placed to close the aponeurotic defect after 
the umbilicus detachment with braided polyester 0. If there is a hernia, two or three 
sutures are required to plicate the rectus muscle and close the defect. The same 
suture that closed the aponeurotic defect is used to fix the supraumbilical skin in his 
new position, taking the subcutaneous tissue using it as a quilting suture proposed 
by Baroudi [5]. Once the upper abdominal skin is fixed without tension on the flaps, 
these are fixed to the aponeurotic layer, placing a suture from the inner base of each 
triangular flap to the fascia 1 cm away from the center of the new umbilicus. All the 

Fig. 13.4 With the patient standing, markings are made at the midline (from the xiphoid to the 
pubic symphysis), the anterior superior iliac spines, and a “cross” in the bottom and walls of the 
umbilicus

Fig. 13.5 Four triangular flaps are made
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subcutaneous tissue and skin sutures are with Monocryl 3/0. The umbilicus fixation 
from the base to the fascia allows us to keep the depth and tubular appearance of the 
umbilicus and thereby natural shape (Fig. 13.6). Finally, a purse-string suture is 
performed connecting the four flap tips and anchoring them to the fascia in the cen-
ter of the new umbilicus.

Antibiotic ointment-soaked gauze is placed in the neo-umbilicus to prevent skin 
damage. A girdle must be placed over the wound.

13.6  Results

We have used this technique in 32 patients, 28 females and 4 males. In 30 patients 
the reason was purely aesthetic, in two patients it was used to correct an umbilical 
hernia, and 1 of them underwent rectus abdominis muscle fascia plication through 
the incision. Of the 32 patients 22 were performed to correct a secondary sad umbi-
licus (post liposuction) and 10 for primary sad umbilicus, simultaneous to 
liposuction.

The scars were completely unable to be detected, inconspicuous from the month 
after the surgery (Figs. 13.7, 13.8, and 13.9).

a b c

Fig. 13.6 (Left) Original position of umbilicus. (Middle) The umbilicus is repositioned, usually 
about 2 cm below its previous location. (Right) Once the upper abdominal skin is fixed without 
tension on the flaps, these are fixed to the aponeurotic layer
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Fig. 13.7 (Left) Original position of umbilicus preoperatively. (Right) Postoperative after 
repositioning

Fig. 13.8 (Left) Original position of umbilicus preoperatively. (Right) Postoperative after 
repositioning

Fig. 13.9 (Left) Original position of umbilicus preoperatively. (Right) Postoperative after 
repositioning
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13.7  Discussion

Previous authors proposed the mobilization and refixation of umbilical scar during 
a mini abdominoplasty process as Matarasso [6] using the terminology of floating 
umbilicus. In a large literature review, we could not find techniques for navel mobi-
lization and reposition in patients without other concomitant surgery or with mini-
mal scar surgery as liposuction. Because supra- and infraumbilical skin are 
anatomically different, the aging process, pregnancy, and even liposuction have dif-
ferent outcomes in both. The strong fixation of the umbilical scar to the fascia makes 
the upper abdominal skin excess redraping impossible, thus falling over the navel. 
Repositioning the umbilicus with or without concomitant liposuction is an interest-
ing technique in mind of a cosmetic surgeon to enhance the abdominal area.

For patients’ sad umbilicus, scar subcision and refixation without external scar 
were done for some months by the senior authors without promising results. With 
this minimal invasive technique, results were variable because the absence of a 
strong fixation to the fascia modifies the regular umbilical shape leaving superficial 
navels or funnel-shaped navels.

After learning from the work of Alexander that recreates the umbilicus suturing 
dermal flaps from inside the abdominoplasty flap to the fascia [7–11], we modified 
the subcision technique. An open minimal invasive procedure was designed to offer 
a better enhancement of the umbilical structures. This allowed reconstruction of the 
navel in the exact and correct anatomical shape.

The mobilization of the umbilical scar can be done simultaneously with the pri-
mary procedure of liposuction if the defect is present before surgery or in a second 
surgery when the sad umbilicus deformation is a secondary sequela. Post liposuc-
tion sad umbilicus can be caused by poor upper abdominal skin contraction or 
wrong preoperative diagnosis (upper abdominal skin excess). The first can be cor-
rected by repositioning the navel. If upper abdominal skin excess is important, other 
techniques should be considered: abdominoplasty (traditional or inverted).

13.8  Conclusions

The sad umbilicus is an aesthetic deformation that can be primary or secondary. 
Correction can be performed as adjunctive of liposuction or separately. Overall aes-
thetic outcome is satisfactory as assessed by experienced specialists and patients. It 
is a simple technique and easy to reproduce by any surgeon who knows the abdomi-
nal area anatomy and possesses an aesthetic relation to it.
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Chapter 14
Low Scar Abdominoplasty with Inferior 
Positioning of the Umbilicus

Amy S. Colwell and Michael J. Frederick

14.1  Introduction

Abdominoplasty procedures are designed to resect variable amounts of excess fat 
and skin and correct musculoaponeurotic laxity. Multiple classification systems 
exist to define the degree of abdominal deformity and respective treatment [1, 2]. 
The traditional abdominoplasty classically removes the excess skin and fat of the 
abdomen with umbilical transposition resulting in a low transverse scar and a new 
position for the umbilicus. However, a subgroup of women do not have enough 
excess skin laxity to transpose the umbilicus and maintain a low transverse scar. An 
alternative to a high transverse scar or a low scar with a vertical component is the 
umbilical float procedure. In this technique, the umbilicus remains attached to the 
surrounding skin for vascularity and is disconnected from the abdominal base. This 
allows access for rectus diastasis correction and skin excision without a vertical 
component. Lowering of the artificially elevated umbilical position that occurs after 
pregnancy can correct minor to modest upper abdominal skin laxity. Technical 
details are discussed.
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14.2  Technique

14.2.1  Marking

The inferior skin incision is marked 5–6 cm above the vulvar commissure with the 
skin on stretch and carried laterally just above the inguinal crease (Fig. 14.1). The 
superior incision is tentatively marked to give a scar to naval distance of around 
8–9 cm (minimum 7 cm) on stretch. The final superior incision is not determined 
until the abdominal flap is undermined.

14.2.2  Procedure

Flank liposuction is performed in patients with excess fat in this region. The low 
transverse scar is incised and dissection proceeds superiorly taking care to leave 
some fat on the fascia to help prevent seroma formation. To transect the umbilicus, 
a finger is placed externally into the umbilicus to ensure transection proceeds below 
the skin base. The stalk is palpated to ensure no hernia exists. The stalk is then tran-
sected below the skin base using a Metzenbaum scissors, which typically leaves a 
fascial defect. The umbilical fascial defect is then closed with a 0-Ethibond figure of 
eight suture. This suture is left long to mark the original position of the umbilicus 
(Fig. 14.2). Abdominal undermining is performed to the rib cage, and the diastasis 

Fig. 14.1 Abdominoplasty marking centers on a low transverse incision approximately 5–6 cm 
from the vulvar commissure on stretch. The superior incision is marked to achieve a distance of at 
least 7 cm from the naval to the superior incision on stretch

A.S. Colwell and M.J. Frederick
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recti are closed from xiphoid to pubis with buried interrupted figure of eight 
0-Ethibond sutures. The new position of the umbilicus is determined by flexing the 
patient and determining the skin excision. The umbilicus is typically lowered 
1–6 cm, and its new position is secured by placing a single figure of eight 0-Ethibond 
suture from the umbilical base to the abdominal fascia (Fig. 14.3). A greater degree 
of umbilical lowering results in more upper abdominal skin laxity correction; how-
ever, a limit of lowering exists depending upon the height of the patient and the verti-
cal height of the torso so that the umbilicus maintains a suitable distance superior to 
the low transverse incision. The transverse incision is closed with 2–0 polydioxa-
none sutures in Scarpa’s fascia followed by 3–0 Monocryl deep dermal sutures and 
a running 3–0 Monocryl subcuticular stitch. Two 15 Bard drains are placed prior to 
closure approximately 1 cm from the end of the incision on both sides.

Fig. 14.2 The umbilicus is transected and the fascial defect closed with a 0-Ethibond figure-of- 
eight suture. One end of the suture is left long to mark the original umbilical position. Rectus 
diastasis is corrected

a b

Fig. 14.3 (a) The new umbilical position is marked 1–6 cm from the original position and is 
determined after wide undermining and flexion of the patient. (b) The umbilicus is lowered as 
much as technically appropriate to correct upper abdominal skin laxity but to avoid an overly low 
umbilicus. An average distance from the umbilicus to the scar on stretch is approximately 8–9 cm. 
Less than 7 cm should be avoided

14 Low Scar Abdominoplasty with Inferior Positioning of the Umbilicus
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14.2.3  Postoperative Care

Incisions are dressed with either Steri-Strips or Dermabond and Tegaderm. Gauze 
and Tegaderm are placed over the umbilicus to help secure the new position for at 
least 2 weeks. An abdominal binder is kept in place for 6 weeks except when show-
ering. If liposuction was performed with the procedure, Reston foam is used to 
decrease flank swelling and bruising. Drains are removed when the output is less 
than 30 mL/day for 2 days (Fig. 14.4)

Fig. 14.4 (Top) Preoperative 48-year-old female and mother of two complained of rectus diasta-
sis, excess fatty tissue around her umbilicus, and two areas of pain following her emergent 
C-section. (Bottom) Five months postoperative following abdominoplasty with umbilical float. No 
unusual findings related to the C-section were discovered

A.S. Colwell and M.J. Frederick
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14.3  Discussion

With the growing trend toward more minimally invasive surgery, there has been 
increased enthusiasm toward the mini-abdominoplasty. This technique allows for 
infraumbilical tightening of the diastasis recti and skin and is often performed on an 
outpatient basis in patients with an abdominal deformity limited to the infraumbili-
cal abdomen [3, 4]. However, excess supraumbilical skin and diastasis recti are not 
corrected. To address the supraumbilical area, some authors have advocated midline 
dissection around the umbilicus to the xiphoid with correction, but this is techni-
cally challenging if the umbilicus remains attached. Furthermore, this technique 
cannot address excess supraumbilical skin. Therefore, there remains a subgroup of 
patients with overall musculoaponeurotic laxity and minor to modest excess supra-
umbilical skin for whom there remains three surgical options: traditional abdomino-
plasty with a high transverse scar, traditional abdominoplasty with an anchor scar, 
or abdominoplasty with floating of the umbilicus.

A high transverse scar or vertical extension may be visible in many modern 
styles of clothing or swimsuits and thus not desirable. The technique of floating the 
umbilicus allows for a low scar, and we are placing our scar 5–6 cm above the vul-
var commissure and within the mons pubis. A scar at this level is nearly always 
concealed, even with low-riding popular styles of clothing. A low incision also has 
the benefit of a mons reduction and lift, which most women desire and appreciate.

Although abdominoplasty with floating of the umbilicus was the subject of arti-
cles by Gradel [5] and Wilkinson [6] about 20 years ago, some reviews have elimi-
nated it from the algorithm suggesting it may compromise the end abdominoplasty 
result with an abnormally low umbilical position [7]. However, there has been a 
recent resurgence in interest of umbilical positioning. Traditional abdominoplasty 
places the umbilicus at the location of the stalk or in relation to the bony landmarks 
such as the anterior superior iliac spine [1]. However, a recent review looking at 
ideal umbilical positioning suggests that the most aesthetic location of the umbili-
cus has no relation to the ASIS but correlates to a ratio of the xiphoid–umbilicus/
umbilicus–abdominal mean crease of 1.62 [8]. In a separate study where plastic 
surgeons chose the ideal umbilical position on patient photographs with the umbili-
cus removed, the ideal umbilicus was placed on average 2.2 cm below its natural 
position following childbirth or weight loss and aging [9]. Furthermore, Rohrich 
et al. [10] looked at the transverse location of the umbilicus in 116 patients and 
found that it was rarely ever midline. Thus, there is no perfect “natural” location of 
the umbilicus that is generalizable, and each patient must be looked at individually 
to determine what is most ideal. In our experience, the ideal location is often just 
below the original position of the umbilicus, making the umbilical float a great 
option in many patients. We regularly position the umbilicus 1–6 cm below the 
original position of the stalk depending on the umbilical to vulvar commissure dis-
tance and the patient’s height. The distance from the umbilicus to the scar must be 
at least 7 cm on stretch to appear natural, while concealing the scar with clothing 
and a distance of 8–9 cm is often chosen. For patients desiring the tightest abdomen 
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without regard for scars, the traditional abdominoplasty with a vertical component 
better achieves those goals as the tightness of the abdominoplasty with umbilical 
float is often compromised to avoid an umbilical position that is too low.

The technical positioning of the umbilicus is relatively simple. After repairing 
the fascial defect with a figure of eight stitch, one end is left long as a frame of refer-
ence to the original umbilical position. After the tissue has been draped appropri-
ately, the new site for the umbilicus is determined within 1–6 cm of the original 
location depending upon the degree of upper abdominal laxity, the vertical height of 
the torso and overall height, and the relation to the low abdominal incision. The 
stalk should then be attached to the fascia just above the final position of the umbi-
licus with the skin pulled down. This gives the appearance of a vertical oval navel 
with superior hooding, which many consider the most aesthetic appearance [8].

14.4  Conclusions

The low scar abdominoplasty with inferior positioning of the umbilicus at 1–6 cm 
is safe and provides excellent aesthetic results. Appropriate patient selection is the 
key to a successful outcome for this technique, and the postpartum woman with 
complete diastasis recti and minimal to moderate skin excess is the ideal 
candidate.
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Chapter 15
Umbilicoplasty with Vertical Incision 
in Abdominoplasty

Amir Lebaschi

15.1  Introduction

The umbilicus occupies the central locus of the abdomen and is one of the most 
influential determinants of aesthetic outcome of abdominoplasty. Although umbili-
cal issues could be the presenting complaint, most patients apparently request an 
abdominoplasty owing to non-umbilical complaints, implying that they are not 
appreciating or focusing on this key anatomic structure. However, their attention 
eventually will be drawn to the aesthetics of the umbilicus, and their accurate 
description of the umbilicus aesthetic outcome could well surprise the surgeon. As 
such, the surgeon should diligently and meticulously address the issue of umbilicus 
reconstruction as an integral part of abdominoplasty. It is imperative to seek and 
understand the patient’s view on his/her current and ideal umbilicus.

15.2  Key Anatomy

The umbilicus is located in the midline at the level of superior iliac spines, 9–10 cm 
above the pubic hair line. As a rule of thumb, a ratio of upper to lower abdomen of 
60–40 % exists when umbilicus at its correct location. The blood supply to the peri-
umbilical area is supplied by branches from the subdermal plexus, from both deep 
inferior epigastric arteries, as well as a blood supply from the median umbilical 
ligament.
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15.3  Characterization of a Beautiful Umbilicus

The aesthetically pleasing umbilicus is a small, fixed, vertical elliptoid structure 
with a superior depression (hooding) and inferior widening without any visible 
bulging or mass inside it. Every effort should be made to restore these features as 
much as possible in any abdominoplasty. Anatomical localization should be less 
variable than the size of the elliptoid, as patients have different preferences for 
umbilical size. Patients with larger bodies should also have slightly larger 
umbilicus.

15.4  Operative Technique

15.4.1  Release

There are two principle approaches for releasing the umbilicus in abdominoplasty.

15.4.2  Skin Incision with Fascial Attachment Preservation

This is the usual method of umbilical release and can be performed in almost all 
techniques of abdominoplasty. Initially, the umbilicus boundaries are tattooed at 12, 
3, 6, and 9 o’clock locations. Using two hooks to stretch the umbilicus superiorly 
and inferiorly, the umbilicus is sharply cut in a vertical ellipse shape. It is possible 
to adjust the size of the future umbilicus at this stage by incorporating a variable 
amount of abdominal skin (to enlarge the umbilicus) or discarding a rim of umbili-
cal skin (to make it smaller), but it is recommended to make the incision at umbilical- 
abdominal skin junction and adjust the final size of the umbilicus when the new 
opening in the abdominal flap is being made.

Making a clean and smooth incision at umbilical-abdominal skin junction can be 
a tricky task. A fresh, sharp blade should be used for this purpose and the skin 
should be cut by thrusting movements. Although pulling on the hooks at either ends 
of the umbilicus will stabilize the skin, considerable laxity may still be present espe-
cially when a large umbilicus is being dealt with.

Following skin incision, the fatty tissue around the stalk is cleared using sharp 
dissection down to the fascia, leaving a thin film of tissue attached to the stalk. It is 
important not to try to visualize the glistering fascia at this time as it could be 
 difficult to control the bleeding in case of umbilical vessels transection due to lim-
ited visualization.

Following development of the abdominal flap, the tissues are cleared from 
around the umbilical stalk, and its fascial attachment and the perforating vessels are 
cauterized/ligated.

A. Lebaschi
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When performing myofascial plication, it is important to leave enough space 
around the stalk in order to prevent strangulation.

15.4.3  Umbilical Transposition

In this approach, the umbilical stalk is detached from the fascia and umbilical- 
abdominal skin junction is left untouched. The stalk is then transferred and affixed 
to a new location. This technique provides excellent cosmetic outcome which is 
almost indistinguishable from a native umbilicus. This approach is useful in mini 
abdominoplasty candidates with significant infraumbilical skin redundancy and an 
apparent high-riding umbilicus, leaving at least between 14 and 16 cm between 
umbilicus and symphysis pubis. Myofascial plication can be performed without any 
concern for stalk strangulation as the stalk is already detached and the umbilicus is 
not dependent upon perforating vessel for survival.

15.4.4  Relocation and Inset

In cases with fascial attachment preservation, a Pitanguy clamp is useful to deter-
mine the center of the new umbilical location, which should respect the anatomic 
localization rules (see above). There are two popular methods for creation of the 
new umbilical opening: vertical and inverted V (or omega) incisions. It is advocated 
that inverted V incision can provide the desired flattening at the lower end of the 
umbilicus. Author has not noticed a significant difference between these two inci-
sions as the skin incision gapes all the same. Besides, flap defatting around the ori-
fice is almost always performed which contributes substantially to restoration of 
superior hooding and inferior flattening. Regardless of the technique, it is advisable 
to keep the size of the incision relatively small, although overly small openings 
should be avoided as this may lead to umbilical stenosis. As a rule of thumb, inci-
sion between 1.5 and 2 cm should be suitable for most patients.

Circumferential defatting of the flap around the opening is then performed. 
Although some surgeons do not defat the flap, the author has found this maneuver 
effective. Care should be taken not to compromise the blood supply of the abdomi-
nal flap around the opening. More fatty tissue should be removed from the lower 
half than the upper half to help restore normal umbilical contour.

Although myofascial plication almost always shortens the stalk, it may still be 
necessary to shorten this structure in cases of an elongated stalk. Tacking sutures to 
the fascia can be performed at this time to reduce the length of the stalk.

A variety of methods have been advocated for insetting the umbilicus into the 
new opening. Author’s preferred technique is using vertical mattress sutures at the 
previously tattooed locations incorporating the fascia adjacent to the stalk. Stalk 
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rotation should be avoided, although this is a rare occurrence except in thin stalks. 
A running subcuticular suture will finish the insetting.

Restoration of umbilical aesthetic characteristics is more difficult in patients 
with fatty abdomens. A combination of effective liposuction, judicious subfascial 
excision, and artistic final asymmetric defatting is needed for this end. In cases of 
fascial attachment preservation, all that is needed is to secure the stalk to the fascia 
with nonabsorbable suture. Here the determination of the new level at which the 
umbilicus should be located depends heavily on the amount of abdominal skin exci-
sion. Stalk attachment has little effect in this regard and mainly serves to prevent 
umbilical floating.

15.4.5  Postoperative Care

In cases of stalk detachment, no specific wound care is necessary. A bolster is recom-
mended to mildly press the stalk down to prevent traction on the new attachment site.

Vaseline-impregnated gauze is used for dressing the umbilicus in cases of stalk 
attachment preservation. A dressing is also recommended to mildly press the peri-
umbilical skin to ease the tension off the umbilical edge.

15.5  Complications and Their Management

15.5.1  Necrosis

Necrosis (partial or complete) results from a variety of causes including excessive 
traction on the umbilical stalk, strangulation of the stalk owing to overly tight myo-
fascial plication, and damage to blood vessels around the stalk as a result of exces-
sive skeletonization. Umbilical necrosis almost invariably leads to residual deformity 
and will need revision surgery. Sometimes the umbilicus cannot be salvaged and a 
new umbilicus should be reconstructed.

15.5.2  Flattening

In conventional abdominoplasties where the stalk is not divided, flattening of the 
umbilicus is usually due to diminished subcutaneous fat. In these cases, a purse- 
string suture thrown on the fascia surrounding the stalk using nonabsorbable 
material is usually sufficient to increase the depth of the umbilicus. Flattening can 
also result from detachment of the stalk in cases where the stalk is divided and 
reaffixed to the fascia. Revision of the detachment will correct floating and flat-
tening of the umbilicus.
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15.5.3  Stenosis

Umbilical stenosis results from ischemia of the umbilicus or relative small size of 
the opening in the abdominal flap. If the latter is the cause the stenosis, the umbilical 
cavity will be intact and will accumulate debris and will lead to a foul smelling 
umbilicus. In case of ischemia, fibrosis may diminish residual umbilical volume, 
and patients may not have a hygiene issue and present solely for aesthetic reasons. 
Mild to moderate stenosis can be corrected by multiple small Z-plasties around the 
junction of the umbilicus and abdominal skin. This may increase the circumference 
of the umbilicus but will not correct possible underlying umbilical flattening. 
Therefore, in addressing umbilical stenosis, it is important to evaluate residual 
umbilical cavity volume. For moderate to severe stenosis, two-flap and slit tech-
nique is recommended to incorporate abdominal skin into the umbilicus. Author’s 
experience with management of umbilical stenosis is that most cases of stenosis 
resulting from ischemia will require ultimate excision and reconstruction of a new 
umbilicus.
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Chapter 16
Neo-umbilicus in Vertical Abdominoplasty

Fabio Neves da Silva and Everardo Abramo de Oliveira

16.1  Introduction

The navel is a scar. It follows from umbilical cord loosening that occurs between the 
first and second week after birth. Each scar that we have tells us a story. The umbi-
licus certainly has the most beautiful of all because it comes from the biological link 
that connects the mother to the child, expressing the relationship of dependency 
between one life and another. We are predestined to have it from conception. Thus, 
it is an integral part of the human form. Its position and shape are essential in the 
aesthetic appearance of the abdomen [1], and the presence of protrusions, distortion, 
or change in the vertical axis will harm its beauty.

Obesity is a worldwide epidemic. Since the mid-1990s, bariatric surgery came 
acquiring world leadership. According to the American Society for Metabolic and 
Bariatric Surgery (ASMBS), in 2013, 179,000 bariatric surgeries were held in the 
USA. Brazil comes second with 72,000 surgeries done in 2012 (75 % by video lapa-
roscopy). Those techniques produce substantial weight loss, which often represents 
more than 50 % of the patient’s original weight. So, plastic surgeons had to adapt 
themselves to this new reality, developing and improving the techniques to correct 
the intense sagging created in different body areas. In the last decade, several tech-
niques have been described for the treatment of excess skin on the face, neck, breasts, 
arms, back, abdomen, buttocks, and lower limbs for post-bariatric patients. This rep-
resented a huge advance in the surgical treatment with better results. Thus, the purely 
reconstructive goal is giving way to a demand for more and more aesthetic results.
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As the patients’ abdominal skin will not retract enough to allow it to accompany such 
reduction in fat content, the authors needed a technique based on vertical and horizontal 
skin resection. Resection of a horizontal skin band, even when performed circumferen-
tially, does not correct the excess flabbiness, as there is no reduction in the perimeter. 
The authors needed to combine it to a vertical skin resection extensive enough to prop-
erly envelop the new body. The vertical abdominoplasty technique, also known as 
“anchor” or “fleur-de-lys,” courses with a better composition of body contouring. More 
often the navel is held in position. The meeting of the navel with a vertical incision 
generates a surrounding scar with the risk, of course, to all sorts of unaesthetic results as 
hypertrophy, stenosis, unnatural shapes, scars from sutures, and other distortions.

In 1951, two Argentine authors, Fernandes and Correa-Iturraspe [2, 3], devised 
the making of a new navel from two rectangular skin flaps with a lateral base in 
vertical abdominoplasties without the horizontal component (Fig. 16.1). These flaps 
avoid the presence of a circular scar around the umbilicus and, depending on how 

Fig. 16.1 Neo-
umbilicoplasty with 
rectangular dermal-
epidermal flaps described 
by Fernandes and Iturraspe 
in 1951 [2]
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they are designed, create an aesthetically appealing and natural navel. Like other 
authors, we started to use this technique in repairing cases where the form or viabil-
ity of the umbilicus was compromised (moderate or large umbilical hernias, median 
scarring sequel with deformation of the navel, or severe abdominal wall defects, as 
in laparotomy) [1, 4, 5]. The neo-umbilicus created by lateral skin flaps provided a 
great aesthetic result that we proposed to use it routinely, indicating it on all vertical 
abdominoplasties since 2008 [6].

En bloc resection of the abdominal flap with amputation of the original umbi-
licus after previous marking is mandatory in this case. There should be no skin 
undermining. It reduces the surgical time, minimizes the occurrence of complica-
tions such as hematomas or seromas, and provides better symmetry in results. 
When using the en bloc resection, the flaps must be drawn before the resection 
and traction. The correct position and shape are essential for a cosmetic appear-
ance of the abdomen [7, 8]. So, how do we position the new navel exactly where 
the original was without any margin of error? At the beginning of our experience, 
we directly draw the umbilical flaps. In some cases, we noted that the new navel 
stood at slightly cranial or caudal position to its original location. Although these 
small changes (<2 cm) did not cause unsightly effects, it was reason enough for 
us to develop a way to avoid it. In this way we create the dermal-epidermal safety 
strip, a 10 cm wide skin band on which we mark the flaps only after tractioning 
and advancing the sutures. This is a simple tactic that creates results with a pre-
cise positioning.

16.2  Preoperative Preparation

Post-weight-loss patients represent the vast majority of current indications of 
vertical abdominoplasty. The procedure is indicated only after weight is stable 
for at least 6 months and close to the ideal. The BMI must be at least under 
30 kg/m2 and ideally under 25 kg/m2. Physical examination should look for her-
nias in the midline, especially in patients who underwent open surgery. 
Ultrasound examination of the abdomen and abdominal wall is essential in the 
preoperative evaluation, as with the classic technique. Cholelithiasis is not an 
uncommon pathology in patients undergoing gastroplasty and must be corrected 
in advance. In case of large incisional hernias, we indicate the use of compres-
sion garments preoperatively to reduce respiratory disorders. As a consequence 
of low absorption of nutrients, protein deficit and anemia are frequent and must 
be given special attention. The risk of deep vein thrombosis is also elevated in 
these patients. The use of elastic stockings and pneumatic compressors of the 
lower limbs starts with the arrival of the patient in the operating room and is only 
removed on the next day when they begin walking. Anticoagulants are used only 
in high-risk patients.

16 Neo-umbilicus in Vertical Abdominoplasty
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16.3  Technique

16.3.1  Marking

The markings are done with the patient anesthetized in supine position. We strongly 
believe that this favors symmetry. We initially mark the abdominal midline and the 
10–15 cm length horizontal inferior line, positioned 3 cm above the pubic symphy-
sis with a light cranial traction of the abdominal skin. From the end point, we draw 
an oblique line toward the anterior superior iliac spine (Fig. 16.2).

The final appearance is similar to a bicycle handlebar. Using a clamping maneu-
ver, with both hands, we estimate the width of the vertical flap, drawing a point (W 
point) at the level of the iliac crease. A large curved line is then drawn from the 
xiphoid appendix to the pubic symphysis passing through the point marked before 
(Fig. 16.3). It is very important to go medially while drawing after reaching the W 
point to avoid excess tension at the pubic area. The caudal end of the vertical incision 
is marked by pulling the curved line toward the pubic area without tension (Fig. 16.4).

Now it is time to estimate the location of the neo-umbilicus measuring the dis-
tance between the xiphoid process and the original navel (to be amputated). This 
distance is transferred to the curved line while keeping its traction toward the pubis, 
thus approximating the point where to position the side flaps for the new navel 
(Fig. 16.5).

For more accurate fixation of the neo-umbilicus to the point where the original 
navel is, the authors conceived skin bands (safety strip) measuring 10 × 3 cm where 
the flaps for the new navel will be drawn after abdominal traction. Each band 

a b

Fig. 16.2 Marking (a) vertical and (b) horizontal lines

a b

Fig. 16.3 (a, b) Marking the curved lateral line
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extends from 5 cm above to 5 cm below the point marked before on the curved line. 
This tactic prevents possible positioning errors. Symmetrical points are marked 
with methylene blue on both sides of the line, as well as across the base of the safety 
strip. At this time one side is copied to the other with the aid of a compass, and this 
completes the marking (Fig. 16.6).

16.3.2  Surgery

After the infiltration of markings subcutaneously (saline with epinephrine 
1:500,000), the incisions are performed to the aponeurotic level. The detachment of 
the whole segment is carried out in the supra-aponeurotic plane. No lateral dissec-
tion is necessary. When the navel is reached, it is amputated at its base, and its hole 
is sutured with mononylon 3-0. The thread is cut long to mark the original site of the 
umbilicus (Fig. 16.7).

a b

c

Fig. 16.4 (a–c) Marking the inferior limit of the curved line

a b

Fig. 16.5 (a, b) Estimating the new navel position
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At this time the final hemostasis is performed. The marking and preparation of 
plication of the rectus abdominals are held 3 cm lateral to the inner edge of these 
muscles. Polypropylene thread 0 is used at points “X” and then a continuous suture. 
The long thread of the original navel marking is maintained (Fig. 16.8).

The skin starts to be closed. To avoid the presence of dog-ears in the cranial por-
tion of the incision, the skin should be strongly pulled medially and caudally in the 
epigastric region. This maneuver is very important. At this time the aponeurosis is 
joined at midline to the edges of the fascia of Scarpa with separate sutures. This 
prevents the presence of dead space and abolishes the need for active drainage 
(Fig. 16.9).

Only after fixing these tissues and this advance in skin closure, the flaps are 
designed that will result in the new navel. This umbilicoplasty technique consists of 
the union in the midline of two small trapezoidal side-based flaps that are joined to 
each other until their base, resulting in a tubular appearance. The marking is done at 
the safety strip using the long thread to mark the navel position. The flap has a 

a b

Fig. 16.6 (a, b) Marking the safety strip

a

b

Fig. 16.7 (a) Detachment. (b) Umbilical disinsertion
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3.5–4.0 cm base and 2.5–3.0 cm at the top with a 2.0–2.5 cm height. This results in 
a trapezoidal shape. The authors want to create an elongated navel, with a top shelf. 
The caudal margin needs to superficialize smoothly without the presence of a lower 
shelf. For this, an arched line is designed from the top of the flap to its base. The 
height of the flap will vary with the thickness of the adipose tissue (Fig. 16.10).

The remainder of the safety strip is excised and the umbilical flaps defatted. The 
flaps are joined together at the midline aponeurosis with three separate sutures using 
mononylon 3-0. They are joined together with dermal sutures using mononylon 4-0, 
creating a tubular aspect (Fig. 16.11).

The surgery is completed with the remainder of the suture and wound dressing. 
Drains are not used (Fig. 16.12).

16.4  Discussion

Abdominoplasty is among the most frequently performed cosmetic surgeries in the 
world. In almost every case, there is an intervention in the navel, changing its shape 
and/or location. To rebuild or improve the appearance of the navel, the ideal shape 
must be known [1]. In contrast to the large number of umbilicoplasty techniques 
described in literature [4, 5, 7, 9–13], we do not find lots of papers on the standards 
of appearance of an aesthetically attractive umbilicus [1, 7, 8]. In Craig’s paper [1], 
147 women had their navels photographed and classified with scores 1–10 

a b

Fig. 16.8 (a) Marking muscle for plication. (b) Muscular plication

a b

Fig. 16.9 (a, b) Skin approximation
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according to their attractive characteristics by a team of 21 professionals. The shal-
low, small, T-shaped or vertically oriented navels obtained the best scores on the 
aesthetic appeal. In contrast, the broad ones, with protrusions or horizontally orien-
tated navels received the worst grades. According with this observation, Santana’s 
paper demonstrates a tactic to prevent or treat this occurrence [14]. While Craig’s 
work prioritized the study of the ideal shape of the navel, the paper of Abhyankar 
[8] was based on the most frequent location of the umbilicus, obtained through 
measurements and proportions between the navel and fixed points as the pubic sym-
physis, the xiphoid process, and the anterior superior iliac spines. One of his results 
demonstrated that the ideal relationship between the distance between the xiphoid 
process and the navel and between the navel and the pubic symphysis is 1.6:1. 
Chang and Baroudi [15] also use the side flaps technique in vertical tummy tuck. 
The upper margin of the iliac crest is the anatomical reference, for them, to position 
the new navel. Pallua developed, in Germany, a study that covers both the character-
istics (shape and position) [7]. The oval shape obtained the best scores. The greatest 
motivation is to create an aesthetically attractive navel, elongated vertically, small, 
and with no externally visible scars. Furthermore, after a few months, the reduction 

Flap Design

Cranial Caudal

2.5 – 3 cm

2 – 2.5 cm

3.5 – 4 cm

a

b

Fig. 16.10 (a) Optimal measures of the flap. (b) Marking. Note the importance of the safety strip. 
The exact point of fixation was not in the middle of the safety strip, but 3 cm lower
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of skin tension naturally developed a mild upper shelf at the cranial edge of the 
navels, providing even more natural results.

The use of two side flaps U-shaped vertical abdominoplasty was first described 
by the Argentines Fernandes and Correa-Iturraspe in 1951 [2, 3]. This technique 
propitiated natural navels in only vertical resection. In Brazil, we highlight the dis-
semination of the use of these flaps in the work of Franco et al. [5]. Franco indicated 
this technique for patients with a median scar with umbilical distortion after bariat-
ric surgery or not. The same flaps are used in various abdominoplasty techniques 
[15, 16]. It includes post-bariatric cases and special situations like moderate or large 
umbilical hernias or severe abdominal wall defects as in laparotomy. At the time the 
authors published the first work (2010) [6], it was unknown who used the same 
techniques in all cases of vertical tummy tuck, even when there was no median scar. 
Other authors also perform the neo-umbilicoplasty routinely, but with different pur-
poses and techniques [17, 18].

a b

c d

e f

Fig. 16.11 Neo-umbilicus. (a) Safety flap marked. (b) Measuring flap for neo-umbilicus. (c) 
Incision and defatting of the flap for neo-umbilicus. (b) Flap defatted and positioned at the exact 
point of the surgical suture (original umbilicus point). (c) Excision of excess flap. (d) Excision 
completed. (e) Fixation of the flaps at the midline aponeurosis. (f) Suturing the flaps together creat-
ing the tubular effect
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To avoid cranial or caudal malposition of the new navel, it is prudent to use the 
10 cm safety strip. Since starting this tactic, there have been no more problems in 
fixating the neo-umbilicus at the exact original place.

Some of the patients had concomitant midline hernias. While surgery is harder, 
there is no contraindication to this technique even though the use of a polypropylene 
mesh is required. Although some of them had bulky hernias, the release of muscle 
compartments was not required for enhanced mobilization of the abdominal wall as 
described by Barbosa et al. [19].This work is performed as en bloc resection of the 
abdominal flap in all cases as done for the classic abdominoplasty. This tactic is 
recommended by Pontes [20] to minimize asymmetry. Drains are not used because 
there are no side detachments. The deep sutures avoid the creation of dead spaces as 
the fascia of Scarpa is fixed to the aponeurosis in the midline.

The positive results of this technique stimulated us to standardize it, making it 
reproducible, including by the residents in our department who perform it today 
with the same predictable results (Figs. 16.13, 16.14, 16.15, 16.16, and 16.17). The 
positive assessment by patients encourages us to follow this line and try to improve.

a b

Fig. 16.12 (a, b) Immediately postoperative

a b

Fig. 16.13 (a) Preoperative. (b) Six months postoperative
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a b

Fig. 16.14 (a) Preoperative. (b) Six months postoperative

a b

Fig. 16.15 (a) Preoperative. (b) Six months postoperative
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16.5  Conclusions

The neo-umbilicoplasty technique with vertical flaps is a procedure easy to per-
form, reproducible, and with low incidence of complications. The aesthetic result is 
superior to the traditional vertical tummy tuck technique that advocates maintaining 
the umbilical stump. The design of the safety strip allows the precise placement of 
neo- navel in the location of the original navel. This technique can be used not only 
for vertical tummy tuck but also to rebuild the navel after scarring sequel, laparot-
omy, or voluminous hernias that compromised its shape.

a b

Fig. 16.16 (a) Preoperative. (b) Six months postoperative

a b

Fig. 16.17 (a) Preoperative. (b) Six months postoperative
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Chapter 17
Inverted U-Shaped Umbilical Reconstruction 
in Abdominoplasty

Melvin A. Shiffman

17.1  Introduction

There are a variety of incisions for reconstructing the umbilicus during 
 abdominoplasty. Many of them have similar results. These include the U-shape, 
inverted U-shape, V-shape, inverted V-shape, and even the omega-shape. Each of 
these breaks the circle of the umbilicus and prevents stenosis.

17.2  Inverted U-Shaped Umbilicoplasty in Abdominoplasty

Producing a normal-appearing umbilicus during abdominoplasty is best achieved 
with the inverted U-shaped umbilicoplasty. If done properly, the umbilicus is hooded 
superiorly, has a central opening, and proceeds slightly superiorly as it approaches 
the abdominal wall fascia.

17.3  Technique

Preoperatively a line is marked from the xiphoid to the mid-umbilicus and at the 
pubis where the hairs diverge to show the midline. This establishes the center of the 
abdominal wall at the time of closure. After elevation of the flap from the fascia 
overlying the muscles from the pubis to the umbilicus, the umbilical stalk is sepa-
rated from the surrounding fat and the skin incised around the umbilical opening 
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leaving about 1 cm of skin on the stalk. The dissection then proceeds on top of the 
fascia from the umbilicus to the xiphoid process and lowest portion of the ribs. The 
umbilical stalk base is identified and used as the level for the new umbilicus and the 
fascia of the rectus muscles closed around the linea alba (Fig. 17.1). A U- or 
V-shaped excision of the inferior portion of the umbilical stalk is carried out, 2 cm 
wide at the top and narrowing down to near the base of the umbilical pedicle 
(Fig. 17.2). The umbilical pedicle is shortened by suturing, with 3–0 nonabsorbable 
sutures, from a few millimeters below the top of the pedicle to the linea alba and 
rectus muscle fascia in four places equally spaced (Fig. 17.3). This reestablishes the 
original orientation of the umbilicus and is a stable deep suture site to invert the 
superficial skin of the abdominal wall. Usually, a 4–0 nonabsorbable suture is 
inserted through the lowest part of the V- or U-shaped excised area grasping the 
stalk of the umbilicus and leaving the needle intact. Another convenient suture is 
inserted through the edge of the superior part of the umbilical stalk leaving the 
needle attached. Without cutting the threads, a tonsil hemostat is placed on the ends 
of the threads (one hemostat for the two ends of each suture) in order to pass them 
through the opening in the abdominal wall for the umbilicus. This makes it easier to 
suture the remaining umbilical stalk to the abdominal wall skin after the flap is 
sutured in the midline of the pubis. The center of the superior flap overlapping the 
inferior flap is incised until it reaches the transverse pubic lower flap at which time 

Fig. 17.1 The umbilical stalk base is identified and used as the level for the new umbilicus and the 
fascia of the rectus muscles closed around the linea alba
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the center point is sutured with a temporary holding suture of 2–0 nylon to the cen-
ter of the lower flap determined by the diversion of hairs at the pubis.

The abdominal wall flap is incised superiorly from the center of the flap until the 
incised portion of the flap meets the pubis with tension. The center of the flap is then 
sutured to the center of the marked pubis with a subcuticular 2–0 chromic suture. 
The abdominal wall is then marked to indicate the position of the new umbilicus by 

C1

D1

B1
A1

Excised
segmentUmbilical

stalk

Fig. 17.2 A U- or V-shaped excision (D1 to A1 to B1) of the inferior portion of the umbilical stalk 
is carried out, 2 cm wide at the top and narrowing down to near the base of the umbilical pedicle. 
C1 is the superior part of the umbilical stalk

Fig. 17.3 The umbilical pedicle is shortened by suturing, with 3–0 nonabsorbable sutures, from a 
few millimeters below the top of the pedicle to the linea alba and rectus muscle fascia in four 
places equally spaced
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using a tonsil hemostat on the umbilical stalk center with the tip pointing toward the 
skin. An inverted U-shape is marked so that the tip of the inverted U-flap is 1.0 cm 
below this point. The inverted U-shape is 2.6 cm wide at the base, and the flap is 
2 cm in length (Fig. 17.4). The inverted U-shaped flap is incised, and the dissection 
proceeds through the fat. The hemostats holding the sutures in the umbilical stalk 
are passed through the opening and grasped from the outside. The umbilical stalk 
(A1, C1, B1, D1) is sutured to the skin (A,B,C) and U-flap (A,B,D) (Fig. 17.5). The 
excess skin of the abdominoplasty flap is excised and the wound closed.

By placing the center of the marked inverted U-shape 1.0 cm inferior to the level 
of the umbilical base, the suturing of the wounds results in an umbilical opening 
with the canal of the umbilicus oriented superiorly and forcing the superior portion 
of the opening to appear hooded (Fig. 17.6).

17.4  Discussion

The reason for the excision of tissue from the umbilical stalk is because the lack of 
excision results in excess tissue of the skin end of the pedicle that on closure tends 
to pleat (ripple). This will usually improve over 6 months but sometimes does not 
completely disappear.

A B

C

D

Fig. 17.4 The inverted U has points A and B each 1.3 cm from the midline. The top of the U (C is 
abdominal wall, D is flap) is 2 cm superior to A,B
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C

C1

D1

D

A1 B1

A
B

Fig. 17.5 The umbilical stalk (A1, C1, B1, D1) is sutured to the skin (A,B,C) and U-flap (A,B,D)

c

a b

Fig. 17.6 (a–c) Postsurgical umbilicuses
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Some of the closures with circular excision and transverse or vertical incisions 
have a tendency for occasional stenosis of the umbilicus. The inverted U-shape 
breaks the circle that tends to become stenotic that occurs with these other proce-
dures. Stenosis is not aesthetic pleasing and repair is frequently necessary. 
Stenosis can be treated with the inverted U-shaped incision with good success.
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Chapter 18
Umbilicoplasties Postabdominal Free Flap 
Harvest

Joey Corkum, Joshua A. Gillis, Ammar Al-Dhamin, and Steven F. Morris

18.1  Introduction

The umbilical cord supplies the developing fetus with oxygenated blood while 
in vitro. It forms during the fourth to eighth week, as the embryo enlarges relative 
to a ventral open area, resulting in a tubular structure enclosing the omphalomesen-
teric duct, allantois, and fetal blood vessels. The umbilical cord is truncated follow-
ing birth, and any remainder falls off approximately 10 days after, leaving only the 
umbilicus; it is therefore a normal scar.

Ultimately four fibrous cords are responsible for the shape of the umbilicus [1]. 
The obliterated left umbilical vein runs upward as the round ligament of the liver. 
The remaining three structures are the obliterated urachus centrally and the obliter-
ated umbilical arteries, which run caudally as the medial umbilical ligaments. The 
resultant force vector is typically inward and upward, creating the characteristic 
superior hooding. The umbilicus measures approximately 1.5–2 cm in diameter and 
is midline at the level of the superior iliac crest or 10–12 cm above the pubic hairline 
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[2]. Depending on the scarring of the fibrous cords, the shape is variable between 
round and oval. It is flat early in life but then develops hooding and deepens as fat 
accumulates circumferentially. Aging and weight gain contribute to a more trans-
verse orientation. Pregnancy, herniation, and scarring can alter the shape of the 
umbilicus [2]. In an obese person, there is the adipose tissue and skin surrounding 
the umbilicus proper, which may not be seen secondary to excess adiposity. In thin-
ner patients, the umbilicus is more shallow, and the base of the umbilicus can be 
identified [3].

As far back as 129–199 AD, it was recognized that the umbilicus represents an 
important physiologic and aesthetic feature of the abdomen [4]. Until the 1950s, the 
umbilicus was routinely excised following abdominoplasty, but Vernon et al. [5] 
advocated for its reconstruction. This was due to an inability to produce an aestheti-
cally pleasing umbilicus that leads to stenosis and omphalitis. Attention to umbili-
cus aesthetics has since been of increasing importance. The umbilicus now plays a 
prominent role in everyday society that is accentuated by advertisements and the 
fashion industry. The umbilicus represents a natural reference point, and the lack of 
one has been described as unsettling [6]. This is supported by statistics from the 
American Society for Aesthetic Plastic Surgery that shows an increase in umbilico-
plasty by 57 % from 2003 to 2004 [7].

Using autologous abdominal tissue for reconstruction obviates the need for cre-
ating a neoumbilicus similar to that of an abdominoplasty procedure. The ideal 
umbilicoplasty produces an aesthetically pleasing umbilicus with minimal visible 
scarring and risk for stenosis or ischemia. We aim for a vertical orientation of the 
umbilicus with superior hooding and central depression, which represents the 
majority of patient’s preoperative umbilicus and has been shown to be the most 
appealing [8].

18.2  Technique (Figs. 18.1 and 18.2)

The umbilicus is marked, along with the autologous flap markings. With the deep 
inferior epigastric artery perforator (DIEP) or superficial inferior epigastric artery 
(SIEA) flap, the superior marking is typically at the superior aspect of the iliac crest, 
approximately one centimeter above the umbilicus, but can be at the umbilicus if 
there are concerns regarding primary closure of the donor site. The umbilicus is 
marked with a vertically oriented oval just outside of its margins. If the flap incision 
is at the umbilicus, the area of the umbilical incision will remain as a small vertical 
scar in the central portion of the raised abdominal flap once the donor site is closed.

The initial periumbilical incision is performed with the help of skin hooks in the 
superior and inferior aspects of the umbilicus to keep tension, ensuring to leave a 
small skin island on the umbilicus. The umbilical stalk is dissected subcutaneously 
with Metzenbaum scissors to remove significant subcutaneous tissue and fat and to 
ensure that an umbilical hernia is not entered. If a bilateral autologous free flap is 
planned, the skin paddles may be split in half to complete dissection of the umbilical 
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stalk down to the anterior rectus fascia. Once the autologous flap is raised, the 
umbilical stalk is sutured at the 3, 6, and 9 o’clock position to the anterior rectus 
fascia. This ensures the umbilicus maintains an appropriate depression or “crater” 
once sutured to the superior abdominal flap. When performing the fascial plication 
or repairing the fascial defect of the harvested pedicle, care must be taken to not 
move the umbilicus too far laterally in one direction. If a unilateral flap is raised, 
repair of the fascia will pull the umbilical stalk laterally, and a contralateral fascial 

Fig. 18.1 To create a central depression of the umbilicus, the stalk is sutured to the anterior rectus 
fascia at the 12 o’clock, 4 o’clock, and 8 o’clock (B, C, and A, respectively) aspects of the 
umbilicus

Fig. 18.2 Suturing the neoumbilicus to the abdominal rectus fascia
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plication should be performed. In a bilateral flap, the bilateral fascial repairs keep 
the umbilicus midline in relation to the xiphoid. Central rectus diastasis is typically 
plicated as well, using nonabsorbable 2–0 polyester sutures or an absorbable 
polydioxanone suture (PDS) (Ethicon, Somerville, NJ). Care must be taken to not 
bury the umbilical stalk while repairing the rectus diastasis, unless it is long, where 
burying a portion of it may be advantageous in a thinner patient to obtain appropri-
ate umbilical depression.

Once the superior abdominal flap is dissected, it is brought midline of the pubic 
area and partially closed to ensure proper placement of the umbilicus. An inferiorly 
based inverted U-shaped flap is marked at the level of the umbilical stalk using digi-
tal palpation from both underneath and atop of the abdominal flap. The inverted 
U-shaped flap should have a base of approximately 2.5–3 cm and a height of 
1.5–2 cm. This flap is developed, and the abdominal flap is thinned of subcutaneous 
fat in a 2 cm area surrounding the incision, making sure not to interrupt the blood 
supply of the skin. This helps to produce periumbilical concavity necessary for a 
smooth transition from the abdomen to umbilicus [9]. A caudal wedge is removed 
from the umbilicus at the 6 o’clock position, where the U-flap will insert. To create 
a central depression of the umbilicus, the stalk is then sutured to the anterior rectus 
fascia at the 12 o’clock, 4 o’clock, and 8 o’clock aspects of the umbilicus. The 2–0 
polyester sutures should be placed from the rectus sheath to the dermal portion of 
the umbilical edges then to the corresponding dermal aspect of the neoumbilicus. 
The sutures should be secured well to ensure proper symmetry and prevent extru-
sion. Using one suture to both secures the umbilicus to the rectus fascia, and the 
abdominal flap will decrease the amount of suture material present. A nonabsorb-
able monofilament suture is then used for the remainder of the dermal sutures 
between the umbilicus and the abdominal flap, with a running 4–0 or 5–0 absorb-
able monofilament suture in a subcuticular manner. The inverted U-shaped flap may 
be trimmed to gain proper fit into the umbilical wedge incision without excess tis-
sue. A piece of nonadherent gauze is then rolled and placed into the umbilicus with 
dry gauze placed over top, for a postoperative dressing.

18.3  Discussion

Umbilical placement following an abdominoplasty or abdominal wall donor site 
closure may appear to be a minor component of the procedure, but it is in fact inte-
gral to a good aesthetic outcome. The ideal umbilicus has been studied previously. 
Craig et al. [8] evaluated 147 female abdomens to identify the ideal umbilical shape. 
They identified five primary shapes – “T,” vertical, oval, horizontal, and distorted. 
The “T”- shaped umbilici scored highest aesthetically among the group and, along 
with vertical and oval, were significantly more appealing than horizontal or dis-
torted. Of note, over 70 % of the study population had a hooded umbilicus.

Typically the umbilicoplasty procedure involves excising the existing umbilicus. 
The skin is then undermined. The rectus abdominis muscle is usually plicated 
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 vertically from xiphoid to pubis. Some will then attach the umbilicus to the rectus 
fascia or linea alba to create the dimpled effect of the area surrounding the umbili-
cus. Suturing the stalk to the skin without fixating it to deeper fascia will increase 
the chance of scar visibility. By plicating it to the fascia, the scar is hidden deeper in 
the umbilicus, and umbilical depth is recreated. It is important to consider the length 
of the umbilicus stalk at this stage, which will depend on the size of the patient. The 
correct place for the umbilicus on the abdomen must then be established. The posi-
tion is generally midline and between the superior iliac crests. Rohrich et al. [10] 
showed that the umbilicus is rarely midline in patients preoperatively, and this 
should be discussed with the patient. In a study of 100 nonobese patients, Dubou 
and Ousterhout [11] found the umbilicus to be at the level of the superior iliac crest 
in 96 % of cases, regardless of sex, age, or race. Templates have been invented for 
consistent placement relative to the abdominoplasty [12–14]. Many surgeons, how-
ever, decide on the placement of the umbilicus based on the natural position of the 
umbilical stalk, which they determine using a hand on the abdominal wall and one 
hand on top of the flap.

Many techniques of designing the neoumbilicus have been described. Pitanguy 
originally described a horizontal technique in 1967, and early on a number of hori-
zontal techniques followed [15–17]. This technique fell out of favor because of the 
circular contraction and hypertrophic scarring common in circular incisions, which 
make the umbilicus less appealing and narrow [18]. To mitigate this effect, different 
shapes have been implemented to disrupt the circular scar. Massiha et al. [3] pre-
sented a triangular shaped “Y” incision in the abdominal flap. They described the 
importance of suturing the umbilical stalk to the rectus fascia to create a “crater” 
and hide the umbilical scar. Different modifications of “V” and “Y” incisions of the 
abdominal flap have been described [19–24]. Ramirez [19] described a circular inci-
sion with a superiorly or inferiorly based “V” based on patient’s preference. The 
“V” is designed to avoid the concentric scar of a complete circle [16].

Franco and Franco [20] described a neoumbilicoplasty technique in which they 
create a “Y” flap sutured to the rectus fascia in which the base of the cavity is 
allowed to heal secondarily to simulate the sloughing off of the umbilicus after 
birth. This is used if the umbilical stalk needs to be resected due to incisional or 
umbilical hernia or absence from previous surgery. Baack et al. [25] used a similar 
technique using an inferiorly based inverted “U”-shaped flap with lateral extensions 
that was sutured to the fascia to create the central crater. The superior abdominal 
flap was then closed and sutured to the abdominal fascia with a vertical dog-ear at 
the superior rim of the navel rim to simulate umbilical hooding. De Lacerda et al. 
[26] described a four-flap technique along with a similar procedure of deepithelial-
ization and fixation to the abdominal wall. Pardo et al. [27] outlined another flap 
technique but used three separate flaps and a purse-string-type suturing technique to 
tether the neoumbilicus to the aponeurotic plane. Choudhary et al. [28] revisited the 
circular design and made recommendations about “umbilicosculpting.”

Akbas et al. [29], Dogan [30], Lee and Mustoe [31], Santanelli et al. [32], and 
later others demonstrated their design using a vertically oriented elliptical incision 
to inset the umbilical stalk after abdominoplasty. Akbas et al. [29] performed a 
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 vertical elliptical incision around the umbilicus, then sutured it to the abdominal 
fascia and buried the stalk within the plication. A vertical incision was made in the 
abdominal flap and sutured to the rectus fascia surrounding the umbilicus. They 
found that all of their 15 study patients were satisfied with their outcome when 
asked retrospectively. Rozen et al. [9] followed with a similar technique with simi-
larly good results in 20 patients and described the importance of suturing the 
abdominal flap to the fascia to decrease the tension on the umbilical skin closure 
and thus reducing cicatricial scarring. Both Rozen and Akbas reported favorable 
rates of minor complications, at 5 % and 7 %, respectively. Malic et al. [33] com-
pared two new techniques with good results in 25 patients. They compared an 
inverted “U” shape and a round shape and found that the “U” shape was preferred 
more frequently by patients.

In 2011, Mazzocchi et al. [2] reported on their long-term outcomes in 111 con-
secutive cases using a vertically oriented double-opposing “Y” technique and found 
no significant change in shape, depth, or dimension when comparing results at one 
and five years. Of the 111 patients, four patients experienced partial deepithelializa-
tion, and five patients had cicatricial umbilical stenosis. Lesavoy et al. [6] presented 
the inverted-V chevron umbilicoplasty with good results. They purported that the 
design prevented circumferential scar contraction and created a natural-appearing 
superior hood. This is the basis of our umbilicoplasty, as we have found the superior 
hooding and vertical orientation to be the most pleasing. We use a suture to capture 
the abdominal fascia, dermis of the abdominal flap, and dermis of the umbilical 
stalk to obtain further dimpling of the umbilicus and prefer an inverted “U” to pre-
vent tip necrosis. Undermining the subcutaneous tissue surrounding the flap is 
important for creating the contour transition between the abdominal flap and umbi-
licus, especially in an obese patient.

18.4  Conclusions

The ideal umbilicoplasty technique should have a low rate of umbilical stenosis and 
cicatricial scarring, producing an aesthetically pleasing, depressed, vertically ori-
ented umbilicus with superior hooding and periumbilical concavity. The inferiorly 
based inverted “U”-shaped umbilicoplasty technique with plication of the abdomi-
nal flap to fascia and the umbilical dermis has produced excellent results postab-
dominal flap reconstruction.
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Chapter 19
A Simple New Technique for Umbilical 
Reconstruction

Ghada Morshed

19.1  Introduction

McMillan in l955 [1] first reported umbilical reconstruction after umbilical hernior-
rhaphy. Nowadays it can be done in many cases like congenital absence (omphalo-
cele, bladder exstrophy, cloacal exstrophy and gastroschisis) or after loss (destruction 
by inflammation, e.g. umbilical sepsis, periumbilical necrotizing fasciitis) or by 
surgical procedures (abdominoplasty, umbilical herniorrhaphy, laparotomy) or 
excision due to skin cancer.

Different techniques to reconstruct the umbilicus, like a number of techniques, 
describe the use of a small piece of skin or may use a pedicled flap creating the basis 
of the umbilicus with its attachment to the abdominal fascia [2–6]. This may be 
accompanied with a skin or cartilaginous graft [7].

Other techniques may use the skin of the abdominal wall for creating a depres-
sion of the umbilicus [8–15]. Also, secondary healing may be used for the creation 
of the umbilical bottom [16].

The aim of this study is to describe a new and simple technique for umbilical 
reconstruction.
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19.2  Material and Methods

The study included 20 cases in whom abdominoplasty was performed from July 
2013 to March 2014, and a new simple technique was performed for neo- 
umbilicoplasty in 13 cases.

19.3  Surgical Technique

A triangular skin flap is excised at the site of the new umbilicus, each border of the 
triangle measures about 4 cm (Fig. 19.1), and after excision of the triangular flap, 
defatting is performed to the edges, and then purse-string sutures with 2–0 
PROLENE are placed on the three borders of the remaining triangular cavity. Then 
each corner of the remaining triangular cavity is fixed to the underlying rectus 

Fig. 19.1 Showing the excised flap
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sheath (after repairing of the rectus diastasis). After firm attachment of the three 
corners to the rectus sheath, the purse string is tightened (Fig. 19.2).

19.4  Results

Over 20 cases of abdominoplasty using a neo-umbilicoplasty were performed with 
a new and simple technique for 13 cases; follow-up for 1 year revealed the success 
of the neo-umbilicus without complications.

19.5  Discussion

Neo-umbilicus construction is usually needed postabdominoplasty. There are different 
techniques; in some techniques, the umbilicus needs resection after repeated abdomino-
plasty. In other techniques, after the remaining deformed umbilicus is excised and circu-
mumbilical skin resected, the skin is tightened with a purse string [1, 10, 16]. Following 
hernia surgery, patients consult for neo-umbilicus, and more exceptional indications like 
umbilical hypogenesis [2, 17] and bladder exstrophy were recorded [11, 18].

The neo-umbilicus must have a prominent depression, a natural morphology with-
out causing many additional scars. It should be placed above the superior iliac spine by 
about 3 cm [19, 20]. Some studies have described the purse-string methods [4, 21, 22].

In this study, this is a simple technique for the creation of a harmonious umbili-
cus, with a natural shape without complications with 1 year follow up. I consider 
this new technique as the preference technique postabdominoplasty.

Fig. 19.2 A case of neo-umbilicus
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19.6  Conclusions

This study describes a new simple technique for neo-umbilicoplasty without com-
plications. Long-term results over 1 year revealed a successful natural appearance 
and harmonious shape of the neo-umbilicus.
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Chapter 20
Bilobed Flap for Umbilicus Reconstruction

Asuman Sevin, Durdane Keskin, Ibrahim Orgun Deren, and Kutlu Sevin

20.1  Introduction

The umbilicus is located at the intersection of the vertical line joining the xiphoid 
and midpubis and the horizontal line joining the superior iliac crests. It is usually 
located approximately 9–12 cm above the superior margin of the mons pubis and is 
an important aesthetic unit of the abdominal wall. The shape is elliptical in vertical 
direction or T-shaped with the long axis lying vertically in the midline. The umbili-
cal diameter averages 1.5–2 cm [1], with a conical depression whose apex is teth-
ered to the anterior muscular wall.

The umbilicus may be absent because of some congenital anomalies such as 
gastroschisis, bladder exstrophy, cloacal exstrophy, or omphalocele; inflammatory 
conditions such as necrotizing fasciitis and umbilical sepsis; and surgical causes 
such as umbilical herniorrhaphy, skin cancer ablation surgery and also after abdom-
inoplasty, and breast reconstruction using abdominal tissues (Table 20.1). The goal 
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of any reconstructive procedure should be an aesthetically pleasing umbilicus with 
a natural look and permanent depth [2].

Various methods have been employed in order to reconstruct the umbilicus, 
including the purse-string method [3], the use of several local flaps [4–10], and the 
use of an ear conchal cartilage graft [11]. Thomas et al. [12] reported a new tech-
nique for reconstruction of the nipple using a local cutaneous flap in the design of 
an unfolded cylinder. Ozbek and Ozcan [2] modified this method and formed a flap 
designed as an unfolded horizontal cylinder. We modified these methods and 
formed a vertical bilobed flap, which is simpler in design. Our method leaves a 
vertical scar, which is more acceptable, and results in sufficient and permanent 
depth.

20.2  Technique

The procedure was performed with the patient under general anesthesia. Before 
surgical cleaning, the locations of the new umbilicus and the flap were drawn on the 
abdominal skin (Figs. 20.1, 20.2, and 20.3). A small portion of the skin opposite to 
the flap pedicle was marked for removal. The pedicle length of the bilobed flap had 
to be equal to one-third of the vertical flap length. The horizontal length of the flap 
had to equal the length of the pedicle. The length of the flap pedicle was planned to 
be 1.5 times the vertical diameter of the neoumbilicus. The flap pedicle would form 
half of the neoumbilicus circle. The other half would be formed by one of the 
bilobed flap lobes.

After surgical cleaning and draping, the edges of the bilobed flap were cut 
through the subcutaneous adipose layer. The skin flap was elevated enough to 
permit the formation of a cylinder. After meticulous hemostasis, flaps x and y 
were sutured together (Fig. 20.1). The base of the cylinder was also sutured. The 
cylinder then was embedded in its place and fixed to the bottom with 4–0 nonab-
sorbable sutures. The donor site was closed by separated sutures (Fig. 20.4). The 
neoumbilicus was filled with a piece of moisture gauze, and the operation site was 
dressed. After ten days, all sutures were removed. There were no complications 
such as wound disruption, flap necrosis, hematoma, or infection. After 1 year, 
sufficient and permanent depth was observed, and the patient was satisfied 
(Fig. 20.5).

Table 20.1 Etiology of absent umbilicus

Congenital Inflammatory Iatrogenic

Gastroschisis Necrotizing fasciitis Umbilical herniorrhaphy
Bladder exstrophy Umbilical sepsis Skin cancer ablation
Cloacal exstrophy Abdominoplasty
Omphalocele Breast reconstruction with 

abdominal flaps
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20.3  Discussion

Reconstruction of a neoumbilicus is often required after a previous abdominoplasty 
[8, 11]. The neoumbilicus should have a natural look as well as a sufficient and 
permanent depth without too many additional scars [8]. The neoumbilicus should be 
placed 3 cm above the superior iliac spine or at the highest level of the iliac crest [1, 
13]. Shinohara [14] described that an umbilicus with a natural appearance consists 

x

x
x

y

y

y

Fig. 20.1 (a) Umbilical bilobed flap design. (b) Bilobed flap x and y elevated. (c) Flap x and y 
sutured together to create a cylinder formation. Flap x is fixed to the deep fascia to form the bottom 
of the umbilicus. Lateral side of the flap y forms the umbilical circle. (d) The donor site defect 
closed by separate sutures
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of a ring, a tubular wall, a sulcus, and a bottom, without any excess skin that would 
interfere with the aesthetic aspect of the umbilicus. Marconi [6], and later Bartisch 
and Schwartz [3], described purse-string methods. Although this is a simple method, 
this technique requires thorough wound care for an extended period, and long-term 
results have not been described. Borges reported reconstruction by lateral skin exci-
sions and a rotation of two small paramedian flaps [15]. Jamra [4] reconstructed the 
umbilicus with flaps on a double V-Y pattern. An elliptical skin island with fat exci-
sions underneath and depression created through a purse-string suture was reported 
by Marconi [6]. Mateu and Hernandez [7] described their technique of depressing 
three triangular flaps by suturing their vertices to the aponeurotic plane, similar to 
Kirianoff’s technique, and constructing the inner walls of the neoumbilicus through 
tightening of a pure-string suture [5].

Fig. 20.2 Preoperative patient

Fig. 20.3 Preoperative planning of the flap on the abdominal skin
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All the aforementioned techniques may create an umbilicus-like depression, but 
some have used distant donor sites. Using most of these techniques, the umbilical 
depth is maintained by the use of a long-term stent. In practice, this is a challenging 
task for slim patients and pediatric patients. However, with our technique, flap sur-
vival is secured, and there is no need for a stent after 2 weeks. The flaps are not 
under tension if correctly planned. Because the incision lines of the flap lie under 
minimal tension lines, the final scar also is satisfactory.

In the presented case, there was vertical scar tissue on the midline, which resulted 
from a previous umbilicus necrosis after abdominoplasty. The bilobed flap was planned 
laterally to this scar. We believe that removal of some skin portion opposite the flap 
pedicle helped to centralize the umbilicus. We did not see any lateral displacement 
after 1 year. We think that for cases in which there is no such vertical or horizontal bad 

Fig. 20.4 Postoperative

Fig. 20.5 One year postoperative
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scar, the bilobed flap should be planned with a vertical axis passing from the midline 
to avoid lateral displacement of the umbilicus. There is no need for a tissue removal.

20.4  Conclusions

Technically the procedure gives many advantages; being simple and stable, result-
ing in an acceptable scar, there is no need to use stent. Considering these advantages 
and the fact that it leads to aesthetically satisfactory results, this technique is widely 
employed as a useful neoumbilicoplasty technique in patients suffering from an 
absent or disfigured umbilicus.
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Chapter 21
Restoration of the Umbilicus After Abdominal 
Surgery: Versatility of Double-M Double-Y 
Technique

Claudio Cannistrà

21.1  Introduction

The repositioning and the restructuring of the umbilicus is the important goal when 
you perform surgery of the abdominal wall. Every time the umbilicus is in the cen-
ter of the abdominal wall and it is the first area that is observed when the woman is 
partially or totally undressed. The umbilicus presents a focus for sexuality in 
women. Arabic people prefer decorating the umbilicus with precious stones to 
excite the sexuality of this area [1, 2].

Now, during abdominal surgery, this remarkable importance of the umbilicus is 
not considered, the scars are made on the umbilicus with deformation of its shape, 
and the remarkable signature of the surgeon is printed at the center of the abdominal 
wall. Normally, the umbilicus is a neonatal invisible scar which is localized on the 
white line and which is associated to the abdominal skin retraction [3]. The aesthetic 
umbilicus is an abdominal skin depression with a small scar at the bottom. This 
depression is perpendicular at 12 o’clock and more oblique at 6 o’clock.

When the surgeon corrects deformation of the abdominal skin, different tech-
niques are used to mark a circular or elliptic scar around the external edge of the 
umbilicus [4–11].

Finally, the visible scar is present in the center of the abdomen (Fig. 21.1). After 
this analysis of the natural aspect of the umbilicus and the problems secondary to 
the umbilicus surgery, the author proposes a simple procedure to restore the umbili-
cus when performing dermolipectomy or correcting congenital or secondary defor-
mation of the umbilicus.
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a b

c d

e f

g

Fig. 21.1 (a) Elliptic scar around the umbilicus. (b) Circular scar around the umbilicus with 
excess of depth. (c) Circular scar around the umbilicus complicated by stenosis. (d) Circular scar 
around the umbilicus complicated by keloid. (e) Circular scar around the umbilicus complicated 
by severe stenosis. (f) Distorted umbilicus. (g) Triangular deformation
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21.2  Surgical Technique

First, the marking on the bottom of the old umbilicus is performed. The incision 
form is a double M where point 1 and point 2 of the M are positioned at 12 o’clock 
and 6 o’clock and the distance between point 3 and point 4 should not exceed 10 mm 
(Fig. 21.2). Two Gillies hooks are positioned at the bottom of the umbilicus at points 
1 and 2. Upward traction of the hooks allows the cone of the umbilicus to be turned 
outward (Fig. 21.3).

The cutaneous incision is begun, and the superficial skin is detached from the 
lowest level releasing the umbilicus until the muscular aponeurosis (Fig. 21.4). 
After resection of the abdominal skin excess, the repositioning of the neo-umbilicus 

3
1

24

Fig. 21.2 (1–4) Design of the umbilical incision
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can start. The position of a resorbable suture is at 12 o’clock at the level of the base 
of the umbilicus. A second suture is positioned at 6 o’clock on the marge of the 
umbilicus affecting its traction (Fig. 21.4). At the level of the abdominal skin, the 
position of the neo-umbilicus is marked at 10 cm from the pubic hairs; it is very 
important to control this new position that is on the line between the iliac crests.

Then, a double-Y line is traced (Fig. 21.5). Four small skin flaps are created (G, 
I, H, L). Points A, B, C, and D are placed at 11, 1, 5, and 7 o’clock, respectively. The 
length of the line E-F must not exceed 0.5 mm and B-C 1 cm. The subcutaneous fat 
is removed at the level of the neo-umbilical position with the form of a large lozenge 
to restore the natural skin depression in this area.

The suture positioned at 12 o’clock at the base of the umbilicus is fixed at the 
dermis level on the underside of the small abdominal flap 1 cm from the apex 
(Figs. 21.6 and 21.7).

Fig. 21.3 Traction of the 
umbilicus before incision

Fig. 21.4 Releasing of 
the umbilicus. (a) Thread 
on the umbilical basis. (b) 
Thread for umbilical 
traction
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A
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H
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L I

Fig. 21.5 (A–I, L) Double-Y incision of the abdominal skin

Fig. 21.6 Suture at 12 
o’clock
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This suture is very important because it has two objectives:

 1. Recreate the skin depression of the umbilicus.
 2. Absorb some of the cutaneous tension created at the level of the xipho-pubic line 

and reduce the possibility of cutaneous necrosis on the pubic suture caused by 
excessive skin tension at the level of the suture (Fig. 21.8).

The abdominal flap H is sutured to point 2 of the umbilical double M, the flap I 
to line 3, and the flap L to line 4 (Fig. 21.9). The author prefers using rapid resorb-
able sutures.

The skin around the bottom of the umbilicus is sutured by the resorbable threads 
(Fig. 21.10).

When the umbilicus cutaneous cone is very long, different techniques suggest its 
folding and fixation on the white line. The complication is the stagnation of the 
cutaneous secretions in the excessive cavity and the secondary infection with 
omphalitis. To avoid this problem, the author prefers resecting more portions of the 
umbilical skin and leaving a small cutaneous island at the bottom of the umbilicus 
at the level of the old embryological scar.

Fig. 21.7 Fixation and 
pushback (arrow) of the 
skin to the abdominal wall

Fig. 21.8 Suture at 12 
o’clock. (a) Thread on the 
umbilical base. (b) Thread 
for umbilical traction

C. Cannistrà



189

21.3  Surgical Technique During a Dermolipectomy 
with Umbilical Hernia

When correcting a significant umbilical hernia during dermolipectomy, sometimes 
it is necessary to remove the old umbilicus completely (Fig. 21.11). In these cases, 
after the repair of the abdominal wall, it is possible to use one modification of this 
technique to reshape the umbilicus.

One thread is positioned along the vertical line between the xiphoid and the mid-
dle pubis (Fig. 21.12). After having identified the natural position of the umbilicus 

G

I

H

1

2

34L

Fig. 21.9 (G–I, L) Umbilical fixation
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on the abdominal white line, one line is traced between the anterior iliac crests 
(10 cm from the pubic hairs). Then, four sutures are positioned on the abdominal 
muscular aponeurosis at the level of the four cardinal points around the position of 
the umbilicus (Figs. 21.12, 21.13, and 21.14).

The abdominal skin is repositioned on the muscular wall. The new position of 
the umbilicus is identified on the abdominal skin. The skin is incised after marking 
a double Y (Fig. 21.13).

The small four skin flaps (G, I, H, L) are fixed with the four threads on the 
abdominal wall; the threads remain long (Figs. 21.14, 21.15, 21.16, and 21.17).

The small skin graft is molded and positioned on the bottom of the new umbilicus 
(Fig. 21.18). The gauzes with Vaseline are positioned on the bottom of the new umbili-
cus to compress; the skin graft and the threads are positioned around the gauzes to make 
a parachute dressing (Fig. 21.19). This dressing is removed after 5 days (Fig. 21.20).

Fig. 21.10 Final result
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Fig. 21.11 Patient after weight loss of 50 kg. Damage of the umbilicus during old surgical treat-
ment. Resection of the abdominal skin by the Fleur de Lis technique

Fig. 21.12 Position of the threads 1-2-3-4- for reconstruction of the umbilicus. A and B thread 
positioned between the xiphoid and the pubis to localize the position of the umbilicus along the 
white line
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Fig. 21.13 (1–4) Four threads and double Y marked on the skin

Fig. 21.14 Thread 1 fixed to G point at 12 o’clock
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Fig. 21.15 Thread 2 fixed to H point at 6 o’clock

Fig. 21.16 Thread 3 fixed 
to I point at 3 o’clock
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Fig. 21.17 Thread 4 fixed 
to L point at 9 o’clock

Fig. 21.18 Skin graft on 
the bottom of new 
umbilicus fixed with four 
sutures (1–4)

Fig. 21.19 Parachute 
dressing fixed by 1–4 
threads
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21.4  The Procedure During Surgical Reparation 
of the Umbilical Hernia

This technique has benefit when you need to remove the umbilicus because it is 
deformed by hernia (Fig. 21.21) or it is secondary to a pathologic localization 
(endometriosis of the umbilicus or cancer).

Marking of the umbilicus a double M and, after incision, undermining the tissues 
until the muscular aponeurosis. Every time, when you have an umbilical hernia, it is 
necessary to make a dissection along the muscular abdominal aponeurosis along the 
white line cephalically and caudally to expose the muscular diastasis. After remov-
ing the umbilicus and suturing the abdominal wall, it is possible to restore the umbi-
licus with the same technique previously explained.

Four threads are positioned at the level of the four cardinal points in localization 
of the new umbilicus. Then, the sutures are fixed on the dermal face of the four skin 
flaps (G, I, H, L) of the abdominal skin. The fixation of the sutures restores the 
depression of the umbilicus. The sutures have to remain long because it is necessary 
to fix the umbilicus with a parachute shape dressing.

The small absence of the skin in the bottom of the umbilicus is restored by 
a small skin graft located in this area and fixed by a dressing with Vaseline. 
This dressing is fixed by the sutures knotted in parachute shape. After 3 days, the 
dressing is removed and replaced, after cleansing the scar, by a simple Vaseline 
dressing for 10 days.

Fig. 21.20 Result after 3 
months
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21.5  Discussion

The reconstruction of the umbilicus shape is the object of different techniques. 
Some authors have proposed the use of different types of cutaneous incisions to 
improve the shape of the umbilicus and to disguise the periumbilical scar [4–13]. 
Other ones have advised the use of a cartilaginous graft taken from the auricular 
concha to recreate the anatomical shape of the umbilicus [14].

The majority of the techniques propose the linear periumbilical incision. These 
incisions shape a circular or elliptical scar that, with its retraction, cause stenosis of 
the umbilicus. All these techniques forget that:

 1. The umbilical depression is produced by retraction of the embryological scar 
positioned at the bottom of the umbilical cone.

 2. The circular scar is complicated every time by stenosis.

a b

c d

Fig. 21.21 (a) Diastasis of the abdominal muscles with umbilical hernia after pregnancy. (b) 
Postoperative control after resection of the abdominal skin, correction of the muscular diastasis by 
suture of the muscles, and reconstruction of the umbilicus with double-M double-Y technique. (c) 
Scar with deformation of the umbilicus after surgery to correct umbilical hernia. Aesthetic bad 
result. (d) Result after resection of the excess umbilical skin and restoration of the umbilicus by 
double-M double-Y technique
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Then, the author’s technique is performed to restore the umbilical natural depres-
sion with localization of the scar on the bottom of the umbilicus [15, 16]. The cen-
tral part of the abdomen, important reference for sexuality and maternity, must be 
seen without scar if it is possible.

21.6  Conclusions

This procedure is easy and safe with an optimal aesthetic result. It is possible to use 
this procedure during the reparation of the umbilical hernia (Fig. 23.21) [16]. The 
complications are very rare.

When you make a skin graft, a delayed scar can occur. The problem encountered 
most frequently, in 2 % of cases, is the loss of the depth of the depression caused by 
the umbilical suture at 12 o’clock breaking prematurely. Normally the patients are 
always satisfied with the result.
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Chapter 22
Reconstructing a Natural-Looking Umbilicus

Ron Hazani, Ron Israeli, and Randall S. Feingold

22.1  Introduction

A youthful umbilicus is essential to the aesthetic appearance of the abdomen. It 
defines the midline abdominal sulcus and adds to a shapely abdominal curvature. 
The physical characteristics that contribute to an ideal umbilicus include size, shape, 
and location in the abdomen [1, 2]. A desirable goal in umbilical reconstruction is 
to create a small, vertically oriented umbilicus with the addition of a superior hood 
[2]. A concealed scar is also a necessary component of an appealing neo-umbilicus 
[3]. The multitude of methods to recreate an umbilicus [4–15] is testimony to the 
continued search for a more pleasing result.

The following details an innovative technique of umbilical reconstruction pro-
ducing a natural appearing navel despite the ease with which it is created. Our 
method avoids the need for an existing umbilicus while producing minimal scarring 
on the abdomen. Indications for reconstructing a new umbilicus include cases in 
which the umbilical stalk is lost while harvesting a transverse rectus abdominis 
myocutaneous (TRAM) flap or during abdominoplasty, particularly in patients with 
a history of a prior umbilical hernia.
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22.2  Surgical Technique

The site of the new umbilicus is marked on the abdomen (Fig. 22.1). The superior 
edge of the iliac crest determined the vertical height of the new umbilicus at the 
midline. Using a semicircular incision, an inferiorly based small flap of abdominal 
wall skin is elevated, and a core of subcutaneous tissue is excised. The flap is trans-
posed deeply and secured with a buried 0-Vicryl suture to the level of fascia. The 
remaining wound is repaired with a full-thickness skin graft to complete the cre-
ation of a superior hood (Fig. 22.2).

A skin graft is harvested from the lateral edge of the previously healed abdomi-
noplasty or TRAM donor site. The skin graft is cut to size, pie crusted, and applied 
to the remaining wound within the new umbilicus. It is secured with multiple 2–0 
silk sutures and multiple interrupted 4–0 plain gut sutures. Bacitracin, Xeroform, 
and cotton are utilized to create a bolster stent-type dressing, secured with the previ-
ously placed 2–0 silk sutures.

22.3  Results

We achieved an aesthetically pleasing umbilicus with no complications of contrac-
ture, skin flap necrosis, or skin-graft loss (Figs. 22.3 and 22.4) in all patients (n = 22).

22.4  Discussion

The umbilicus is a unique aesthetic component of the abdominal wall. Features 
of an attractive umbilicus include a central sulcus, vertical orientation, and a 
superior hood [2]. Previous attempts to reconstruct a new umbilicus fall short of 

Fig. 22.1 (Left and right) positioning of the neo-umbilicus in the abdomen. The preoperative 
marking of the abdomen is based on the height of the iliac crest
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creating an ideal navel because of the need for a periumbilical scar [4–8]. 
Patients with umbilical hypogenesis or a postoperative abdominal scar may ben-
efit from a procedure that incorporates the existing scar into the reconstructed 
umbilicus [9, 10].

Other techniques rely on the purse-string method or simply allow the umbili-
cal wound to heal by secondary intention [11–14]. Refinements to the purse-
string method aim at creating a more “innie” umbilicus by excising the 
subcutaneous fat and by shortening the umbilical stalk [11, 12]. A circular, con-
tracted scar remains the pitfall of the purse-string technique unless a split at the 
6 o’clock position is placed from the rim of the existing umbilicus along the neck 

Fig. 22.2 Surgical technique. (Top) elevation of an inferiorly based skin flap. (Middle) transposi-
tion of skin flap to the abdominal wall fascia. (Bottom) creation of a superior hood with a skin graft
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down to the fascia [13]. This further incision retracts from the final result by 
forming an additional scar.

To circumvent these potential shortcomings, we report this new technique as a 
simple and reliable method of umbilical restoration. It avoids the need for external 
scars and allows for achieving an attractive, natural umbilicus. A major concern in 
umbilical reconstruction is whether the structure is likely to flatten with time [12]. 
Long-term follow-up of our patients demonstrates the durability of this technique 
with maintenance of vertical orientation and preservation of the depth of the restored 
navel [16].

a

b

Fig. 22.3 (a) Six-month follow-up. (Top and bottom) abdomen following umbilical restoration. 
(b) One-year follow-up
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22.5  Conclusions

The absence of an umbilicus distracts from the aesthetic appearance of the abdomi-
nal wall. Loss of the umbilicus during a procedure is unfortunate, but in some dif-
ficult cases, inevitable. We suggest a one-stage procedure for umbilical restoration, 
which produces cosmetic results while avoiding external scarring.
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Chapter 23
Umbilicoplasty in Abdominoplasty: 
Double “V” Technique with Hidden Scars

Vidal Guerreiro

23.1  Introduction

A natural-looking umbilicus is an essential component to the beauty of an abdomen 
after abdominoplasty. Apparent periumbilical scars are undesirable and can com-
promise the final outcome of this surgery. Weinhold [1] was the first to worry about 
preserving the umbilicus in the abdominal dermolipectomy in 1909, as well as 
Prudente [2] in 1943, and Andrews [3] turning it into a skin cylinder, in 1956. Pontes 
[4] and Lintillac and Tichadou [5] advocated the reconstruction of the umbilicus. 
Barraya and Deleuze [6] and Barraya and Nakpane [7] in 1967 made an anchor scar 
in the umbilicus. Callia [8, 9] improves the way to see the tummy tuck and therefore 
is the best way to prepare the umbilicus pedicle flap, culminating in Pitanguy [10, 
11] and later Avelar [12], with his umbilicoplasty technique restoring the concept of 
the natural-looking umbilicus.

In recent years, several authors have published the most varied geometrical 
shapes in making the umbilicus: Star of “Mercedes,” diamonds, ellipses, crosses, 
clovers, rectangles, shell, infinity symbol, double “V,” etc. [3–16]. Based on the 
concept that the umbilicus is due to a process of healing by secondary intention, 
there are still those who amputate its pedicle and suture the abdominal flap edges 
directly on the abdominal rectus fascia, leaving healing by secondary intention [17]. 
Marconi [18], Onishi [19], and Franco and Franco [20] follow the line of neoonfa-
loplasty with minimal scars.

In the classical double “V” umbilicoplasty technique [15], the umbilical stump is 
made with a height corresponding to half the thickness of the abdominal flap, and 
the abdominal skin suture is made directly on it. This creates a certain tension on the 
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suture and eventually pulls the scars close to the surface of the abdomen. To avoid 
this some tactical changes were made to the original technique. The aim of this 
study is to describe in detail the double “V” umbilicoplasty technique with hidden 
scars, a variant of double “V” technique.

23.2  Technique

The first step is to isolate the umbilicus through a circular incision in the skin at the 
beginning of abdominoplasty. It is not necessary to preserve fat in the umbilical 
pedicle. After the abdominal flap detachment and the abdominal musculofascial 
plication, the umbilicoplasty begins. The umbilical stump is marked in a “V” shape 
with no more than 1.5 cm long on each side. It is intended to shape and decrease the 
size and depth of the umbilicus (Figs. 23.1 and 23.2). The umbilical dermis is 
attached to the abdominal rectus fascia superiorly, inferiorly, and on both the lateral 
sides with nonabsorbable sutures (nylon 4/0) (Figs. 23.3 and 23.4), aiming a flat 
and shallow umbilicus with a height of about 2–3 mm (Figs. 23.5 and 23.6). The 
correct position of the new umbilicus is determined, and a “V”-shaped cutaneous 
mark is made at this point with 1.5 cm (maximum 2 cm) long in each side, and 
vasoconstrictor solution is infiltrated (Fig. 23.7).

After the skin incision, the underlying fat tissue is removed through the “V” inci-
sion (Figs. 23.8 and 23.9) and from the inner aspect of the abdominal flap (Figs. 23.10 
and 23.11) to obtain an inverted cone shape (Fig. 23.12). The next step is the attach-
ment of the abdominal flap to the abdominal rectus fascia through four nonabsorb-
able sutures (nylon 3/0). It begins by the cranial portion (Figs. 23.13, 23.14, 23.15, 
23.16, and 23.17) followed by the lateral and caudau sutures (Fig. 23.18). The 
suture bite is placed between the dermis of the abdominal flap and the abdominal 
rectus fascia, and it is done about 2 mm lateral to the umbilical stump edge in order 

Fig. 23.1 The V-shaped 
umbilical mark. Each side 
of the incision is 1.5 cm in 
length maximum
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to prevent the neoumbilicus from becoming small (Figs. 23.19 and 23.20). The final 
suture is done with nonabsorbable sutures (nylon 5/0). The umbilicus now features 
a triangular shape and with the scars placed at its deepest point (Figs. 23.21, 23.22, 
23.23, 23.24, 23.25, 23.26, 23.27, 23.28, and 23.29).

The patient is instructed to clean the umbilicus once a day and hold a dry gauze 
in place.

23.3  Discussion

This technique has been used universally, including in secondary cases (with loss of 
the umbilical stump) and when there is umbilical hernia. In these cases, the tech-
nique is done in the usual manner after the hernia repair, and the possible 

Fig. 23.2 V-shaped 
umbilical marking

Fig. 23.3 The umbilical 
dermis is attached to the 
abdominal rectus fascia 
superiorly, inferiorly, and 
on both lateral sides with 
nylon 4/0 sutures
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Fig. 23.4 (Left, middle, right) umbilical dermis attachment to the abdominal rectus fascia

Fig. 23.5 The umbilical stump is already attached to the abdominal rectus fascia. It is now about 
a 2–3 mm height
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complications range from darkening to necrosis of the umbilical stump. Even then 
the aesthetic result is still good, since the scar remains in depth close to the aponeu-
rosis. Umbilical stenosis has not been observed with this technique, so it is not our 
routine indicate silicone orthoses or any other material in order to prevent its con-
striction. It is important to note that the abdominal flap attachment should be done 
about 2 mm lateral to the umbilicus edge in order to prevent the umbilicus from 
becoming small. The umbilical stump swelling is common in the early postopera-
tive period.

We recommend the use of silicone orthosis only when it is significant or enough 
to worry the patient. It is important to understand that the umbilical stump is only 
the base of the neoumbilicus. It must be shallow and small with no more than 1.5 cm 
long on each side, otherwise it will be redundant and protruding. The depth of the 
neoumbilicus is determined by the attachment of abdominal flap in the abdominal 
rectus fascia and is directly related to the thickness of abdominal fat tissue. Thus, in 
thin patients with thin fat tissue in the abdominal flap, the neoumbilicus will not be 
too deep and the scars may appear.

Fig. 23.6 Final aspect of 
the umbilical stump 
attachment
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Fig. 23.7 The limbs of the V-shaped incision are 1.5–2 cm on each side, separated by the same 
1.5–2 cm at the base (equilateral triangle)

Fig. 23.8 Removal of underlying fat tissue through the “V” incision
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Fig. 23.9 Fat removal through the “V” incision
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Fig 23.10 Defatting is also performed from the inner aspect of the abdominal flap in order to 
achieve an inverted cone shape. Internal aspect of the new umbilical site in the abdominal flap after 
defatting

Fig. 23.11 Fat removal from the inner aspect of the abdominal flap
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Fig. 23.12 Defatting final 
aspect showing the 
inverted cone shape

Fig. 23.13 First 
attachment suture of the 
abdominal flap (nylon 3/0). 
The suture bite between 
the dermis of the 
abdominal flap and the 
abdominal rectus fascia

Fig. 23.14 Using the 
middle finger to steady the 
abdominal flap when we 
bite the dermis. This 
facilitates the suture and 
ensures to have caught a 
good amount of tissue
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Fig. 23.15 First attachment suture of the abdominal flap

Fig. 23.16 First attachment suture of the abdominal flap – tied suture
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Fig. 23.17 First attachment suture of the abdominal flap – tied suture

Fig. 23.18 Lateral and caudau attachment sutures of the abdominal flap (nylon 3/0). Note that the 
fixation is done about 2 mm lateral to the umbilical stump edge in order to prevent the neoumbili-
cus becoming small
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Fig. 23.19 Neoumbilicus attachment sutures (attachment suture on transparency)

Fig. 23.20 Neoumbilicus attachment sutures
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Fig. 23.21 Neoumbilicus final suture (nylon 5/0)

Fig. 23.22 Neoumbilicus final suture. Note that the scars are deep and the sidewall of the neoum-
bilicus is formed by invagination of the skin of the abdominal flap

23 Umbilicoplasty in Abdominoplasty: Double “V” Technique with Hidden Scars



218

Fig. 23.23 Neoumbilicus 
final aspect (intraoperative)

Fig. 23.24 Neoumbilicus 
final aspect (intraoperative)

Fig. 23.25 Neoumbilicus 
final aspect (intraoperative)
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Fig. 23.26 (Left) preoperative. (Right) six months postsurgery
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Fig. 23.27 (Left) preoperative. (Right) six months postsurgery
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Fig. 23.28 (Left) preoperative. (Right) six months postsurgery
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ba

c

Fig. 23.29 (a) Preoperative patient with thin abdominal flap and umbilical hernia. (b) Six months 
postoperative. (c) (Left) preoperative. (c) (Right) six months postoperative. Note that even with 
hypertrophic scar in abdominoplasty, the neoumbilicus has good aesthetic results
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23.4  Conclusions

This is another proposal to minimize the stigma of abdominoplasty with umbilical 
visible scars. It is an easy learning technique that allows us to build a natural- looking 
neoumbilicus with practically unapparent scars. Furthermore, it is very safe and has 
predictable results, because even when there are complications, such as necrosis of 
the umbilical stump by the umbilical hernia correction, the aesthetic result is still 
satisfactory.
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Chapter 24
Umbilical Reconstruction with the  
“Heart- Shaped Incision”

Oscar M. Ramirez

24.1  Introduction

Throughout history females have enchanted males changing exposures of their 
erotic zones. The female abdomen, although not erotic by itself, has always been the 
point of attention because of the close proximity to the primary sexual zone that lies 
beneath. Modern female fashion has followed the so-called law of shifting eroge-
nous zones [1]. Following this law in the late 1990s in the Western world, there was 
a change in fashion for exposing the abdomen by wearing low-cut jeans combined 
with very short tops. That has changed the focus of attention to the navel because 
that became available for ready inspection. Women started decorating their navels 
with ring piercing and tattoos. Wearers and observers became more aware of the 
beauty of the navel, its shape, and position. Despite that, there are scant publications 
dealing with the aesthetics of the navel. However there are many publications deal-
ing with surgical techniques to reconstruct the navel during an abdominoplasty or to 
reconstruct a new umbilicus following an unfavorable surgical outcome from the 
original abdominoplasty or in the presence of large umbilical hernia. This is prob-
ably a reflection that there is not an ideal method for its reconstruction. The aim of 
this chapter is to describe my personal approach to reconstruct the umbilicus during 
abdominoplasty.
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24.2  Aesthetics of the Navel

The navel is the only scar in the body that has aesthetic and sensual attractiveness. 
Their look is of significant concern to prospective patients and surgeons due to its 
visible location and exposure in the center of the abdomen. Age, weight, pregnan-
cies, and hernias influence its shape and size. It breaks the monotony of the abdomi-
nal surface and contributes to its identity and beauty. In some cultures, it is 
considered philosophically speaking the center of the body. In other cultures where 
the woman’s face is covered, the abdomen and the navel represent the face of the 
soul. Therefore, a summary of the available information on the navel position, dis-
tance from classic landmarks, and shape is in order.

The navel is not located in a central midline as we traditionally thought. Studies by 
Rohrich et al. found out that the navel rarely is in the midline [2]. The position in the 
longitudinal axis has been subject of many personal opinions and during surgery place-
ment of the navel used different reference anatomical landmarks. Vernon, the pioneer of 
the modern abdominoplasty, suggested placing it 4 cm below the waistline [3]. Baroudi 
[4] and Pitanguy [5] positioned at the level of the umbilical stalk in a neutral position. 
Hinderer [6] advised placing it 3 cm above the anterior iliac crest. Subsequently Baroudi 
advised to place the umbilicus 17 cm from the anterior vulvar commissure. Dubois and 
Ousterhout in their study found out that the navel was located at the level of the upper-
most point of the iliac crest [7]. A more mathematical approach to locate the navel were 
the studies of Abhyankar et al. [8]. Their studies suggested that the navel should be 
located in a position that is in accordance with the golden ratio: Xipho-sternum-umbilicus 
distance/umbilicus-pubic symphysis distance ratio of approximately 1.6/1. Visconti et al. 
[9] used the abdominal crease as the lower limit of the umbilicus-pubic distance, and their 
findings on the location of the umbilicus were even closer to the golden ratio (i.e., 1.618).

Regardless of the shape, the most desirable navel should be small, should have a 
moderate hooding, and should be deep (an “innie”). The most desirable shape of the 
navel according to some studies is a vertical oval (1.5 cm or less vertical distance and 
0.5 cm or less horizontal distance). A horizontally oriented navel with excess hooding 
is an aged navel and does not look athletic. Round, triangular, slit-shaped, and moder-
ate large navels are of intermediate likeness. The less desirable is a navel with two or 
more of the following features: large navel, lack of hooding, horizontally oriented, 
and has an outie. The most beautiful navel has the following combination: small, 
vertical oval has an innie and a smooth skin hooding. In addition the beautiful navel 
should be the end of an aesthetically pleasing xipho-umbilical depression (Fig. 24.1).

24.3  The Consultation

During consultation for abdominoplasty, I spend a good amount of time dealing with 
the aesthetics and surgical technique of the navel. Among the undesirable aesthetic 
sequelae following an abdominoplasty, problems with the navel are the most 
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Fig. 24.1 A beautiful abdomen has as its central piece the navel located at 1.6/1 relationship 
between the xiphoid and the suprapubic crease. The navel is vertically oriented, is small, has a deli-
cate hooding, and is located at the end of a xipho-umbilical depression. Credit: KMNPhoto/
Shutterstock.com
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distressful to patients. Since the navel is rarely in the midline, I make a point to the 
patient about her navel position and how much off is from the midline. This will 
prevent potential medicolegal claims. I discuss the options of navel transposition on 
the abdominal skin vs. navel floating. This will obviously depend of the original 
pubis-umbilicus distance and the vertical extent of the dermolipectomy needed to 
obtain a good aesthetic result. If the patient is not a candidate for the “floating abdom-
inoplasty,” I discuss the vertical extent of the abdominal skin resection, i.e., above or 
below the umbilicus. If the resection is going to be below the umbilicus, there will be 
a vertical scar from the closure of the navel defect. The patient has to be fully aware 
of this. Sometimes the decision of making a vertically short flap resection (with its 
resultant long umbilicus/suprapubic scar) will depend of the horizontal abdominal 
skin flap resection. This will be determined by the logistics of not having enough 
laxity in the upper abdomen to stretch the skin all the way down to the suprapubic/
anterior hipline of closure. Some other times may be patient’s choice, whom may 
elect not to have a long lower abdominoplasty scar. Basically, the length of the lower 
abdominoplasty scar is determined by the size of the ellipse of the skin/pannus that 
needs to be removed. In that context it is a patient’s decision between having a shorter 
lower abdominal scar and a vertical scar or having a longer lower scar and no vertical 
scar. In my experience most patients elect to have a longer lower abdominal scar if 
that entails avoiding a vertical scar and maximizing the amount of panniculectomy.

Specific problems that need to be addressed beforehand are the presence of a 
large ventral or umbilical hernia. Hernia repair may require sacrifice of the blood 
supply to the umbilical stalk. If that is the case, the patient and surgeons should be 
prepared to create a new umbilicus with some of the techniques described in this 
book. Some patients regard their navel a highly erotic function. Sacrifice of the 
sensory input may be a sequel that needs to be informed. This is most likely to hap-
pen after a total amputation of the navel.

24.4  Surgical Technique

The technique about to be described has several considerations. Most navels par-
ticularly in overweight and obese patients have a long stalk. These umbilici need to 
the shortened, telescoped, or both. Standard rectus dehiscence repair may not 
tighten enough the abdominal muscles, and it will not give enough room to accom-
modate these long navels. Therefore the resultant reconstructed navel may not pres-
ent an innie after surgery and will be located over an abdominal prominence 
(Fig. 24.2). It may become flat and sometimes will develop an outie (Fig. 24.3). 
Hooding is a difficult proposition to achieve because the abdominal flap that for 
necessity is placed under tension will transmit that tension to the navel, producing 
flattening of the navel. Absorbable braided sutures produce more inflammatory 
reaction than non-braided absorbable sutures. Absorbable sutures in general pro-
duce more inflammation than nonabsorbable material. On the other hand, braided 
materials being absorbable or permanent may harbor bacterial biofilm. Monofilament 
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nonabsorbable sutures are the least reactive. Inflammation has a direct relationship 
with hypertrophic or keloid scarring (Fig. 24.4). Tension is another causation for 
hypertrophic scars. So to obtain the best scars, I use monofilament nonabsorbable 
suture material for the deep dermis and skin and avoid excessive tension during 
closure at the skin level.

The traditional method of coring out the umbilicus for transposition is through a 
circular incision. The recipient incision on the abdominal skin is also circular or a 
vertical or horizontal slit. Regardless of the abdominal skin incision, the circular 
incision on the navel upon healing will tend to produce a constricting scar usually 
associated with hypertrophy at the borders. The constriction may progress to a 

Fig. 24.2 Poorly executed umbilicoplasty. This is located too low near the suprapubic incision, 
the muscle repair is incomplete with a convexity, the navel is too large and flat

Fig. 24.3 Large navel with an “outie.” Observe the redundant skin in the center of the navel
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 pinhole entrance that may complicate hygiene and in some cases may even produce 
infection (Figs. 24.5 and 24.6). To avoid this problem, the umbilical separation from 
the abdominal skin is making an incision on the navel that has a heart shape. This 
implies to include in the resection a triangular flap in the meridian of the navel either 
at 12 o’clock position (superior triangle) or at 6 o’clock position (inferior triangle). 
I prefer resection of the superior triangle because at the time of the transposition and 
insetting in its new position, I could create a hooding of the new navel with the 
reciprocal triangular flap of the recipient. The triangular flap that is resected has a 
superior base and its apex is located at the very depth of the navel. This separation 

Fig. 24.4 Hypertrophic scarring will occur due to tension, poor skin border approximation, or the 
use of braided absorbable sutures

Fig. 24.5 Constricting scar around the navel. This is due to a small circumferential incision to fit 
the navel

O.M. Ramirez



231

is done at the beginning of the surgery or when the abdominal flap elevation is about 
5 cm below the umbilicus. Anterior-posterior circumferential dissection around the 
umbilicus is done down to the rectus fascia plane. This will isolate the navel from 
the abdominal flap. This is done to prevent accidental transection of the navel that 
may occur particularly when the panniculus is thick and the navel base attachment 
to the fascia is tenuous as may happen in cases of hernias or wide rectus diastasis. I 
have known of young plastic surgeons or trainees suddenly surprised with the pres-
ence of the navel in the elevated abdominal flap. After the skin-fat layer elevation 
usually up to the xiphoid process in the center and the costal margins or lower later-
ally the decision to plicate the rectus fascia is made at this point.

If you have a navel with a long umbilical stalk, there are two maneuvers to make it 
short. One is to cut the skin portion and the other is to telescope it or bury it in the 
muscle abdominal wall. Skin resection is limited because you need the skin component 
of the navel to create a natural-looking structure. You cannot cut the stalk unless you are 
prepared to create a neo-umbilicus. Telescoping along without pushing the stalk back-
wards is limited because this structure is too rigid to be compressed on itself. So the 
only option is to hide the stalk in the abdominal wall muscle plane. Standard rectus 
plication has also limited ability to hide the long stalk. I have found that the rectus 
partitioning and repair that I use in my abdominoplasty  technique hides very well even 
the very long stalk [10, 11]. This technique also makes very good navel “innie.”

The rectus fascia partitioning technique is outlined as follows. The borders of the 
rectus diastasis are marked with ink. A large ellipse outside the previous marking 
from xiphoid to pubis is marked with the widest portion about 3 cm above the navel 
or at the level of floating ribs. This is typically at the junction of the middle with the 
inner third of the width of the recti muscle. It can be less if the laxity of the abdomen 
in not significant. It can be more if there is no rectus diastasis and patient has 

Fig. 24.6 Observe the pinhole navel with hypertrophic scarring
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abdominal wall laxity. The rectus fascia splitting is done following the lines of the 
ellipse (Fig. 24.7). This is easily done making several perforations in the fascia with 
the electrocautery (every 2–3 cm) and introducing a curved hemostat underneath the 
fascia. The fascial bridges are cut with the electrocautery. Some musculocutaneous 
perforators are sometimes encountered. These are suture ligated. Prior to the fascia- 
muscle advancement, the navel stalk is tagged with a suture. The imbricating effect 
of the repair is so powerful that the navel can be lost in the depths of the advanced 
muscle so the navel is easily retrieved with the suture. The rectus fascia and muscle 
is advanced from the lateral border of the split with several interrupted sutures 
(Figs. 24.8 and 24.9). I prefer 1-0 monofilament nylon. The long navel stalk allows 
us to adjust its final position by 1–2 cm in a vertical or horizontal direction (Fig. 24.9).

This is anchored to the fascia at the line of closure with 3-0 nylon. This is done 
3 mm below the navel dermis (Figs. 24.10 and 24.11).

The recipient location on the caudally advanced abdominal skin is done using the 
Pitanguy umbilical demarcator (Fig. 24.12). The location is checked against the aes-
thetic pleasing distances described in the section of aesthetics of the navel. The navel 
position on the abdominal wall can be changed to more superior or inferior, more to 
the left or to the right because the stalk is large and the space created by the muscle 
imbrication gives a lot of room for this. After the marking using the umbilical demar-
cator is done, a triangular incision on the abdominal skin is done. The triangle is 
superiorly based and measures about 8 mm at the base and 12 mm of length. This 
incision after traction of the abdominal flap for closure will have a reciprocal heart-
shaped space to receive a similarly shaped navel (Fig. 24.13). From this incision in 
an anterior to posterior direction (vertical in the surgical position), a core of fat is 
removed to accommodate the navel and recreate the periumbilical valley (Fig. 24.14).

Fig. 24.7 The rectus partition has been completed. This is done well outside the recti border. The 
horizontal blue line indicates the projection of the iliac crests. Eleven cm of separation is very easy 
to correct with this technique even in the absence of rectus diastasis as in this patient. The widest 
portion is at the upper margins of the waistline
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Prior to insetting of the navel, the next step is to create the xipho-umbilical 
depression that is an aesthetic landmark of a young and beautiful abdomen. As 
described in my abdominoplasty technique, this is done with a superficial liposuc-
tion toward the xiphoid starting from the recipient navel defect created.

An important addition to my umbilicoplasty technique is the recreation of the 
hooding. This is done by advancing the central supraumbilical portion of the 
abdominal flap with several quilting sutures from the xiphoid to near the umbilicus. 
I use 2-0 Nylon sutures for this. These sutures hold the deep dermis or the Scarpa’s 
fascia to the muscle fascia at the midline repair. These will recruit several mm of 

Fig. 24.8 Observe the easy approximation of the recti muscles. The medial border of the split 
fascia is down deep now

Fig. 24.9 The length of the umbilical stalk allows its repositioning in the vertical or horizontal 
dimension to fit the aesthetic distance guidelines
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Fig. 24.10 The deep dermis of the navel is sutured to the borders of the fascia. The midline repair 
is almost completed, the navel stalk is down, and the navel is leveled to the fascia. The vertical 
position of the navel has been adjusted to the level of the iliac crests for better aesthetics

Fig. 24.11 The navel has been stabilized on the midline. It has the original heart shape. It is ready 
for the skin insetting
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Fig. 24.12 The location of navel on the recipient skin is done with Pitanguy umbilical 
demarcator

Fig. 24.13 The triangular incision at the recipient site
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skin to recreate the hooding. This technique has several additional purposes: defines 
more the xipho-umbilical depression and decreases the tension on the lower abdom-
inal flap. This will also prevent in the short and long term postoperative tension on 
the navel that otherwise will flatten the navel after a well-executed 
abdominoplasty.

The shortened navel has a 6 mm horizontal and 8 mm vertical diameters at the 
skin borders and its depth is usually 6 mm. This will usually fit well into the recipi-
ent site. Insetting is done in two layers. The subdermal layer is closed with inter-
rupted inverted 3-0 or 4-0 nylon sutures and the skin with 4-0 or 5-0 Nylon sutures. 
Size of sutures depends on the thickness and how delicate the navel tissues are. 
Insetting starts from underneath the abdominal flap with anchoring the dermis of the 
tip of the triangular flap to the deepest portion of the dermis of the triangular defect 
of the navel (12 o’clock position) (Fig. 24.15). Next sutures are at the angles of the 
corresponding circular borders with the triangle (about 10 and 2 o’clock positions) 
(Fig. 24.16). The next suture is at the six o’clock position. The additional dermal 
sutures are placed at nine and three o’clock positions from the outside after the 
abdominal flap is turned over; the skin closure is done with interrupted nylon sutures 
(Fig. 24.17). The rest of the abdominoplasty closure is completed (Fig. 24.18). At 
the end you will notice a bit of redundancy and folding of the recipient triangular 

Fig. 24.14 The triangle now has a heart shape and the core of fat removed is shown
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flap. This is the hooding created with this technique. You will also notice the navel 
valley and “innie” as well as the xipho-umbilical depression (Fig. 24.19). These 
features are maintained over many years (Fig. 24.20). Figures 24.21 and 24.22 illus-
trate some aspects of the procedure.

Fig. 24.15 The first insetting suture is done from underneath the abdominal flap at the tip of the 
reciprocal triangles

Fig. 24.16 The reciprocal angles are sutured next
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Fig. 24.17 The vertical heart-shaped reconstructed navel

Fig. 24.18 After the navel is inset, the rest of the abdominoplasty is concluded. The panniculus 
was resected up to above the old navel level. Observe the new navel valley and the xipho-umbilical 
depression
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Fig. 24.19 Two days after surgery. Observe the navel position, navel valley, and xipho-umbilical 
depression

Fig. 24.20 Several years later the xipho-umbilical depression and navel “innie” are maintained. 
Also observe the navel hooding
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Upper
triangle

Recipient
abdominal
skin

Pubis

Reciprocal
triangles sutured
together

Umbilical stalk
telescoped
and stabilized

Final closure

Xiphoid

Heart shaped incision of original navelFig. 24.21 Steps of the 
umbilical reconstruction

24.5  Postoperative Care

The navel is covered with a Xeroform dressing and circular conforming dry gauze 
sponges of 3–4 cm diameter around the navel. This helps to define better the navel 
concavity at and around the navel. Sutures are removed at around 7 days and the 
skin border protected with ¼ inch Steri-Strips applied radially. These are changed 
every 4–5 days and used for several weeks.

24.6  Clinical Experience

Since my original description of the umbilicoplasty was described within a 
larger paper dealing with a comprehensive abdominoplasty, many changes have 
been made [10, 11]. I do not use anymore the inferior triangle. My preference is 
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for the superior triangle. The quilting sutures at the supraumbilical midline with 
simultaneous advancement of the flap emphasize the midline depression and 
recruits skin to create the hooding. The addition of this technique prevents ten-
sion and potential elongation and flattening of the navel. I still use the rectus 
partitioning and repair that decreases tension at the midline repair and creates a 
depth to accommodate the long umbilical stalk. I have applied some or all of 
these maneuvers to my umbilicoplasty with a high rate of success in several 
hundreds of abdominoplasty procedures since the early 1990s (Figs. 24.23, 
24.24, 24.25, and 24.26).

Rectus fascia split and
myofascial release Navel (long stalk)

Telescoping
of navel

Rectus/fascia
advancement to midline

Navel and linea
alba drop

Final repair with
less tension

a

b

c
Naval stabilized and

sutures to rectus fascia

Rectus
muscle

Rectus
muscle

EO

IO

TA

Linea
alba

Umbilicus

Fig. 24.22 Rectus fascia partitioning, burying of the umbilical stalk, new midline repair, and 
navel stabilization on the abdominal wall
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a

b

Fig. 24.23 (a) Preoperative. (b) Postoperative after using the described techniques minus recre-
ation of the hooding with the upper flap advancement. Observe the vertical navel and the recreation 
of the “innie”
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a

b

Fig. 24.24 (a, b) (Left) preoperative. (b) Postoperative after using the described techniques minus 
recreation of the hooding with the upper flap advancement. Observe the vertical navel and the 
recreation of the “innie”

24 Umbilical Reconstruction with the “Heart-Shaped Incision”



244

a

b

Fig. 24.25 (a, b) (Left) preoperative. (b) Postoperative where patient had in addition recreation of 
hooding
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a

b

Fig. 24.26 (a, b) (Left) preoperative. (b) Postoperative where patient had in addition recreation of 
hooding. Observe the xypho-umbilical depression, vertically shaped navel and the periumbilical 
valley
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24.7  Conclusions

Navel reconstruction after an abdominoplasty is not as simple as may be perceived. 
It does not simply entail to make a hole on the recipient skin to fit a similar circu-
larly amputated navel. It requires a more careful assessment of the preoperative 
condition to determine horizontal midline and vertical position and where it will be 
the final placement on the abdomen. The rest of the planned abdominoplasty has 
direct impact on the navel aesthetics. The umbilicoplasty is integrated in the abdom-
inoplasty technique taking into consideration the length of the umbilical stalk, 
thickness of the abdominal pannus, and laxity of the abdominal wall, and careful 
navel recreation to fit the aesthetic guidelines described at the beginning of this 
chapter is paramount. If the patient qualifies for a “floating” abdominoplasty or has 
a large umbilical hernia, the surgical and aesthetic strategy will be completely dif-
ferent. For the umbilical transposition in an overweight or obese patient or for those 
with abdominal deformities post childbearing, the technique described here pro-
vides a comprehensive approach to an aesthetically pleasing umbilicoplasty.
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Chapter 25
The Inverted-V Chevron Umbilicoplasty 
for Abdominoplasty

Malcolm A. Lesavoy and Erwin A. Kruger

25.1  Introduction

The umbilicus is a unique, conspicuous scar of the central abdomen whose ana-
tomic position makes it aesthetically essential. Any deformities or absence is imme-
diately recognizable. The aesthetically pleasing umbilicus in thin females tends to 
be small, shallow, and vertically oriented, with superior hooding and shadow, infe-
rior retraction and slope, and positioning at the level of the anterior superior iliac 
crest (Fig. 25.1) [1–3]. An umbilicus is typically no wider than 1.5–2 cm, nor longer 
than 3 cm, and its size is proportionally decreased in smaller and thinner patients [3, 
4]. The umbilicus will deepen and widen with age and weight gain, and it is a con-
sequence to note when evaluating a patient prior to procedures involving umbilico-
plasty [5].

Repositioning of the umbilicus in the setting of abdominoplasty or abdominal 
wall donor-site closure in autologous breast reconstruction, e.g., deep inferior epi-
gastric perforator (DIEP) and transverse rectus abdominis myocutaneous (TRAM) 
flaps, should be treated with appropriate focus on aesthetic results. Many techniques 
have been described for achieving aesthetic repositioning through horizontal inci-
sions [6], vertical incisions [1, 7], Scarpa’s fascia [8], deep suture lines [9–11], 
single flaps [5, 12, 13], multiple flaps [14–16], deepithelialized flaps [4, 17], derm-
abrasion [18], and neo-umbilical creation [19–22]. In designing an approach to 
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umbilicoplasty, malposition, scarring, cicatricial ring formation, and poor shape or 
form should be avoided to maximize outcomes and patient satisfaction.

We have previously described the inverted-V chevron umbilicoplasty [23], 
which addresses the aesthetic concerns of umbilicoplasty and is the preferred 
method of the senior author (M.A.L.). Nuances of the procedure are described, and 
outcomes are based on the senior author’s clinical experience of more than 35 years 
with this technique. This is an excellent method at restoring a consistent, youthful 
umbilicus in the clinical setting of abdominoplasty or autologous DIEP/TRAM 
breast reconstruction.

25.2  Surgical Technique and Outcomes

The inverted-V chevron umbilicoplasty is performed in conjunction with an abdom-
inoplasty or autologous DIEP/TRAM breast reconstruction, under general anesthe-
sia, with the patient in the supine position. After the abdominal flaps are dissected 
cephalad, the operating table is flexed so that proper assessment of skin resection 
can be performed. After the excess skin is resected, partial closure of the abdomino-
plasty incision is performed, and proper marking of the umbilicoplasty can proceed 
using the iliac crests as landmarks. The inverted-V chevron is marked with limbs of 
1.5–2 cm, separated by 3 cm at the base (Fig. 25.2).

Fig. 25.1 The ideal umbilicus should rest in line with the uppermost edge of the iliac crests
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The umbilicus is sharply circumscribed and separated from the abdominal flap 
(Fig. 25.3). Following the abdominoplasty or DIEP/TRAM harvest, the point of 
the new umbilical center is marked on the abdominal wall by placing the sur-
geon’s hand beneath the abdominal flap to determine where the native umbilicus 
is to be positioned, using the iliac crests as landmarks. The limbs and base of the 
inverted-V are designed and limb incisions made. An inverted-V chevron-shaped 
skin flap is raised, and a core of abdominal fat is removed beneath the chevron 
abdominal flap to allow inset. The native umbilicus is exteriorized and incised 
vertically from its central bud to the 6 o’clock position, into which the inverted-V 
chevron-shaped skin flap is sutured (Fig. 25.4). Closure is performed in two cir-
cumferential layers (Fig. 25.5). The first layer captures the following: (1) the edge 

Fig. 25.2 The limbs of the V-shaped incision are at least 1.5–2 cm on each side separated by a 
3 cm base. This can be adjusted to patient’s body habitus

a b c

Fig. 25.3 (a) The original umbilicus is sharply circumscribed and separated from the native 
abdominal flap. (b) The transposition of the umbilicus is performed by palpating the native umbi-
licus under the abdominal flap, usually at the midline at the highest level of the iliac crest. (c) The 
chevron incision is made and core of abdominal fat removed for inset of neo-umbilicus. Avoid 
aggressive defatting that can lead to skin necrosis

25 The Inverted-V Chevron Umbilicoplasty for Abdominoplasty



250

a b

c

e

d

Fig. 25.4 (a–d) Exteriorization of the umbilicus is performed and incised at the 6 o’clock position 
and chevron-shaped skin flap inset. (e) Final inset recreates the natural retrusion and cranial fold 
of an aesthetic umbilicus
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of the abdominal flap skin, (2) Scarpa’s fascia, and (3) the umbilical stalk. Tying 
these sutures down effectively restores the dimpling of the abdominal skin around 
the umbilicus. The  superior tip of the inverted-V chevron skin flap is then inset 
into the central bud of the native umbilicus, and the skin flap and incisions are 
closed with interrupted permanent sutures. The umbilicus is dressed with petro-
leum gauze or Xeroform (Covidien, Mansfield, Massachusetts). After the inferi-
orly based chevron inverted-V flap is cut, the remaining portion of the 
abdominoplasty incision is closed.

With this technique, the surgeon can minimize cases of “misplaced umbilicus” or 
poor blood supply and necrosis of the umbilicus—complications which have not 
been seen in the senior author’s clinical practice. Care should be taken if a patient’s 
umbilicus has an unusually long stalk or pedicle (e.g., massive weight loss patients), 
since it is possible that the stalk could be telescoped, constricted, and vascularity 
compromised. In 35 years of clinical experience, approximately 3–5 % of inverted-
 V chevron umbilicoplasty patients have shown mildly hypertrophied postoperative 
scarring, which can be addressed with steroid injections or scar revisions [23].

a

c

b

Fig. 25.5 Closure is achieved in two layers. (a) Absorbable sutures capture (1) the edge of the 
abdominal flap, (2) Scarpa’s fascia, and (3) the umbilical stalk to recreate natural dimpling around 
the umbilicus. (b, c) The skin inset is closed with interrupted permanent sutures
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25.3  Discussion

There have been many surgical techniques reported for umbilicoplasty; however all 
share the same goal of achieving a natural, aesthetic umbilicus. Historically, the first 
umbilical transposition performed during an abdominoplasty was reported by 
Vernon in 1957 [24], involving a circular excision of the umbilicus with reinsertion 
through a circular incision on the abdominal flap. Although the round incision 
remains the most common inset shape [13, 18], the literature on umbilicoplasty 
includes many modifications and designs, such as the superior-based triangular 
flaps [12], the three cutaneous flaps [25], vertical incision with tethering of the 
umbilical stalk [7], purse string [18, 26], dermal flaps [4], V-Y flaps [27], and 
U-shaped incisions [5]. Some reports, such as Ohana et al. [28], have even advo-
cated complete excision of the umbilicus and creation of a neo-umbilicus.

The inverted-V chevron umbilicoplasty technique has several advantages from 
other techniques in the literature. First, the discontinuous incision design prevents 
circumferential scar contraction. Secondly, the inverted-V chevron inset achieves an 
arrowhead-shaped design of the original umbilicus that encourages natural retru-
sion, inferior slope, and a cranial fold. The inverted V-shaped chevron incision cre-
ates the appearance of small umbilicus with an appropriate opening that other 
incisions fail to recreate. Also, to avoid tethering sensation seen when the umbilicus 
is sutured to the abdominal fascia, we suture to Scarpa’s fascia to allow mobility of 
the umbilical stalk while still achieving a natural contour [4, 8]. Removal of fat from 
the surrounding abdominal area creates depth by accommodating the horizontal 
dimension of the umbilicus, hiding the scar toward the base [5, 14].

Several technical issues should be avoided during navel transposition. First, mal-
position is avoided by placement of the umbilicus at the highest level of the iliac 
crest, which is the position seen in 96 % of nonobese individuals [3]. Interestingly, 
even though Rohrich et al. [29] identified only 1.7 % of the umbilicus is actually in 
the midline, we recommend midline placement. Next, a common result of umbilical 
reconstruction through a round, uninterrupted incision is a tight, cicatricial ring and 
hypertrophic scar, which cause flattening and umbilical stenosis [4, 19, 30]. Such 
established stenosis may be corrected secondarily [31]. As a precaution, we suggest 
conservative removal of abdominal fat from the V-shaped skin flap, since overzeal-
ous thinning can result in skin necrosis [8].

25.4  Conclusions

Aesthetic reconstruction of the umbilicus during abdominoplasty or autologous 
breast reconstruction is essential. It is often the only visible cue that an abdomino-
plasty has been performed. The inverted-V umbilicoplasty restores a natural, youth-
ful umbilicus with minimal scarring (Fig. 25.6). A superior hood, natural retrusion, 
and inferior retraction and slope are achieved, while avoiding umbilical stenosis 
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with discontinuous incision. It is the authors’ umbilicoplasty technique of choice 
during both for abdominoplasty and closure following TRAM/DIEP flap harvest.
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Chapter 26
Rabbit-Head-Shaped Scar Flap 
Umbilicoplasty for a Secondary Umbilical 
Defect After Abdominoplasty

Koichi Watanabe and Kensuke Kiyokawa

26.1  Introduction

Herein is described a procedure that was reported in 2009 as an umbilical recon-
struction method for secondary umbilical defects after abdominoplasty [1]. There 
are some differences between umbilicoplasty after omphalocele repair and that for 
addressing umbilical protrusion, or hernia. One difference is the existence of an 
abdominal midline scar after abdominoplasty, which makes it difficult to design the 
umbilicoplasty. Another is the presence of high skin tension caused by the abdomi-
nal plication. Finally, there is little subcutaneous fat tissue, which could also be due 
to abdominal plication, among other causes. These factors cause the reconstructed 
umbilicus to flatten. Thus, reconstruction with a natural look of sufficient depth has 
been difficult using conventional methods [2–10]. A completely original method 
was developed to avoid these unfavorable results. The unique features of our proce-
dure are as follows:

 1. Each wall of the umbilical depression is reconstructed by folding a single skin 
flap.

 2. Using two “dog ears” in the flap folding process makes the cranial depression 
deeper.
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 3. Moving the subcutaneous pedicle caudally heightens the lateral walls of the 
umbilicus, which makes the umbilical depression relatively deeper and main-
tains the depth.

 4. The procedure does not create any new scars on other parts of the body.
 5. The flap is created using the midline scar on the abdomen because it repro-

duces the quality of the normal umbilical skin, which is also composed of scar 
tissue due to retraction of the umbilical cord.

The concept of increasing the subcutaneous volume by moving the subcutaneous 
pedicle has never been reported, making this procedure unique. The procedure is an 
ideal umbilical reconstruction method for use in infants, who usually have very little 
subcutaneous fat.

26.2  Technique

The first step in our procedure is to design a reverse V-shaped incision line using the 
midline abdominal scar as the base of the V shape (which corresponds to the posi-
tion of the planned umbilicus) (Fig. 26.1). The design thus revises the abdominal 
scar. A rabbit-head-shaped skin flap is then designed in a reverse V shape. The part 
of the flap that corresponds with the rabbit-head’s ears (E) is used to create the two 
lateral walls of the umbilicus, the forehead (H) is used to create the superior wall, 
the face (F) is used to create the bottom, and the neck is used to create the inferior 
wall. A spindle is incorporated into the design to enable resection and plication of 
the remaining scar on the cranial side of the flap (Fig. 26.2).

The next step is to elevate the flap. Subcutaneous pedicles are created that will 
be used to attach the parts of the flap from the bilateral rabbit ears to the forehead 
on each side of the flap. They run diagonally outward from the cranial to the caudal 
side. Some perforating arteries from the bilateral inferior epigastric arteries are 
located around the umbilicus, especially below it. The abdominal perforator arteries 
usually supply blood to the subcutaneous pedicles. The rabbit-head-shaped flap also 
includes the abdominal scar tissue, whose blood supply is generally unreliable. The 
pedicle thus stabilizes the blood circulation of the narrow ear parts and the entire 
upper half of the flap.

The created flap is now moved caudally and is used to reconstruct the umbilical 
depression. The part of the flap that corresponds to the rabbit’s neck is turned under 
so it can be tucked under the skin on the caudal side of the reconstructed umbilicus, 
thereby creating the inferior wall of the umbilical depression. The upper wall is cre-
ated using the part of the flap that corresponds to the rabbit’s forehead. The ear parts 
are folded back caudally on both sides to create the two sides of the umbilical 
depression. Then the flap’s subcutaneous pedicles are moved caudally, thereby loos-
ening the pedicles to create subcutaneous tissue with sufficient height around the 
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Ensiform process

IIiac crest

Pubic symphysis

Fig. 26.1 Location for 
umbilical reconstruction. 
The appropriate site for 
umbilical reconstruction is 
where the midline between 
the ensiform process and 
the center of the pubic 
symphysis transects the 
line drawn from the 
highest level of the crest of 
one ilium to the same point 
on the other side

Ear

ForeheadEE

H

F

Subcutaneous
pedicle

N

Face

Neck

Fig. 26.2 (Left) Design of the rabbit-head-shaped flap. (Right) The flap is located at the planned 
reconstruction site on the scar on the cranial side, with the two long ears being used as pedicles 
caudally. The flap consists of five parts of the rabbit’s head: bilateral ears (E), forehead (H), face 
(F), and neck (N). The midline scar cranial to the flap is removed and plicated. The bilateral sub-
cutaneous pedicles attached to the ear (E) and forehead (H) parts run diagonally and then lateral 
caudally
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umbilicus (Fig. 26.3). The dog ear parts, formed by folding back the rabbit’s ears, 
are used to deepen the upper wall of the umbilical depression and create wrinkles 
(Fig. 26.4). The rabbit ear parts of the flap are then trimmed to ensure that the shape 
of the umbilical wall is even on the two sides. The three small triangular flaps are 
then inserted at three locations around the umbilicus to prevent postoperative shrink-
age caused by scar contraction. After suturing each of the flaps, a bolster suture is 
added to the lower wall of the umbilical depression to prevent it from becoming 
shallow (Fig. 26.4).

The case of a 22-year-old woman who required umbilical reconstruction is out-
lined in Fig. 26.5.

26.3  Discussion

Problems complicating reconstruction of an umbilicus in cases of a postoperative 
umbilical defect include the presence of a postoperative scar on the abdominal mid-
line and, in the case of infants, a limited amount of abdominal skin and an extremely 
thin subcutaneous fat layer on the abdominal wall caused by tight closure of the 
abdominal wall. Consequently, reconstructing an umbilicus that appears natural 
with sufficient depth is often difficult. To achieve a natural-appearing umbilicus, 
one can imagine the umbilical depression as a box and then reconstruct its base and 
four walls. This concept is the standard for umbilical reconstruction, with some 
operative methods already having been reported [6, 7, 10]. The authors’ method is 
also based on this simple box concept. Reconstructing the umbilicus with a suffi-
ciently large flap alone, however, offers two-dimensional solution for a three- 
dimensional umbilical depression that is difficult to reconstruct and preserve. To 

Subcutaneous pedicle

Blood flow
from the paraumbilical perforator

E E

F

Fig. 26.3 Change in subcutaneous tissue volume. (Top left) Soft tissue condition around the umbi-
licus before subcutaneous pedicle grafting. (Top middle) Skin with subcutaneous fat is peeled away 
to make a space for subcutaneous pedicle insertion. (Top right) Change in the subcutaneous tissue 
volume after subcutaneous pedicle grafting. (Bottom) After the umbilicus is reconstructed
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Fig. 26.4 Operative procedure. (a) Bilateral ear parts are turned down and sutured to the facial 
part (F). Distortion between the ear (E) and forehead (H) parts sharpens the folding angle between 
the forehead (H) and face (F) parts and the forehead (H) and ear (E) parts. Bilateral ear (E) parts 
become the lateral wall of the umbilicus (imagined as a box), and the forehead part (H) becomes 
the upper wall. The facial (F) and neck (N) parts become the bottom and lower walls of the umbi-
licus, respectively. The section of the subcutaneous pedicle and ear part of the flap are shown on 
the left. (b) The ear parts (E) are folded back caudally on both sides to create the two lateral walls 
of the umbilical depression. At this time, a dog ear deformity occurs at the suture end of the F and 
E parts, deepening the depression on the cranial side. The section of the subcutaneous pedicle after 
moving to the caudal side is shown. (c) (Left, right) Reconstructed umbilicus with sufficient depth
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reconstruct a deep, natural-appearing umbilicus, we added subcutaneous pedicles to 
the flap to be used for areas from the side walls to the upper walls of the umbilical 
depression (i.e., with the rabbit-head-shaped flap, it would be the area from the parts 
corresponding to the rabbit’s ears to the forehead).

A subcutaneous pedicle is different from a skin pedicle because the length and 
width of the subcutaneous pedicle change during loosening or extension. That is, 
when it is shortened, its width and thickness expand. Vice versa, when the pedicle is 
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elongated, it becomes narrow and thin. These characteristics are used to increase the 
subcutaneous fat volume around the umbilicus. The subcutaneous pedicle is moved 
diagonally from cranial to caudal direction. The length of the pedicle then shrinks 
and thickens, thereby increasing the volume of the subcutaneous fat tissue. Using 
this procedure, the authors were able to reconstruct a three-dimensional umbilical 
depression of sufficient depth. Increasing the volume of subcutaneous tissue sur-
rounding the umbilicus, thereby increasing the thickness, is a major difference 
between this procedure and previous methods [2–9]. Adding bilateral subcutaneous 
pedicles is also useful for stabilizing blood flow to dermal flaps that contain a scar, 
particularly to the long parts of the flap corresponding to the rabbit’s ears in the 
model.

When reconstructing the umbilicus, another important point (other than its mor-
phology) is skin texture. After the umbilical cord retracts, the umbilicus is com-
posed of scar tissue alone. There are multiple uneven wrinkles in the umbilical 
depression, with the skin texture therefore different from that of the surrounding 
abdominal skin. To solve this problem, abdominal scar tissue was used to recreate 
skin texture. Although a method using normal skin (not scarred skin) has been 
reported, the authors could not recreate the texture of umbilical skin [7, 8]. The 
advantage of method compared with the other is that we do not create any new scars 
on normal skin.

Another problem is that the circular scar surrounding a reconstructed umbilicus 
tends to contract, making the umbilicus smaller. To avoid this problem, three small 
triangular flaps were created and inserted into the skin surrounding the umbilicus. 
No narrowing caused by scar contraction was observed in the patients.

Dog ear

H H

N

FE E
F

N

cFig. 26.4 (continued)
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a b

c d

Fig. 26.5 This 22-year-old woman had a stoma that was created at the center of the abdomen for 
treating ulcerative colitis. An umbilical defect appeared after stomal closure. Umbilicoplasty was 
performed using the described procedure. (a) Preoperative abdominal wall. (b) Design of the flap. 
(c) After surgery. (d) Eight months postoperative. We obtained the permission of reuse of these 
images from Katsuseido shuppan [11]

26.4  Conclusions

An operative procedure is presented for repairing postoperative umbilical defects. 
This method has been used in more than 10 patients. The scar flap adapted com-
pletely in all cases, with no complications. It was also possible to reconstruct a 
permanent umbilical depression with satisfactory shape and sufficient depth. Thus, 
using a rabbit-head-shaped scar flap with bilateral subcutaneous pedicles is a safe, 
useful procedure for reconstructing a natural-appearing umbilical depression of suf-
ficient depth.
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Chapter 27
Neo-umbilicoplasty as an Option in Umbilical 
Reconstruction in Anchor-Line Abdominal 
Dermolipectomy in Postoperative Gastroplasty

Ernando Luiz Ferraz Cavalcanti

27.1  Introduction

Plastic surgery after major weight loss following bariatric surgery is increasingly 
being performed within our specialized field, and, from among the numerous surgi-
cal techniques available, the modified vertical abdominoplasty [1], such as the 
anchor-line abdominoplasty, is recommended for selected cases with abdominal 
skin excess in both horizontal and vertical directions [2].

Very often, even in conventional surgery, umbilicoplasty procedures represent a 
weak point in the results of abdominoplasty. Thus, over a number of decades, some 
studies have been published seeking to obtain better aesthetic results [3–5], with 
both transposition and isolation techniques [6], such as neo-umbilicoplasty or 
umbilical reconstruction techniques [7–9], whether associated or not, to the pres-
ence of a midline scar [10, 11].

In the case of ex-obese patients, almost all isolated umbilical scars during 
abdominoplasty have very long pedicles, with difficult accommodation and attach-
ment to the aponeurosis, generating borderline vascularization and difficulties in 
defining shape. Furthermore, in many situations, hygiene is impaired. Skin pain, 
dehiscence, prolonged healing, depigmentation, stenosis, and scar hypertrophy are 
some of the passive complications that may occur [12], clearly generating a more 
labor-intensive postoperative period.

It is expected that in the search for improved results, the development of existing 
techniques and the creation of new ideas or technical details related to abdomino-
plasty and umbilical reconstruction in these patients may enhance the existing 
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 surgical armaments, thus bringing about greater satisfaction for patients and sur-
geons alike.

Anchor-line abdominoplasty, well reported in the literature, is an excellent der-
molipectomy option in patients with major weight loss and who present with an 
associated midline scar, such as that of gastroplasty. The neo-umbilicoplasty tech-
nique described in this study is an umbilical reconstruction method, which is easy 
to perform and that provides improved aesthetic and natural results, with a lower 
incidence of complications over the transposition umbilicoplasty, and greater satis-
faction for the author and patients [13].

27.2  Technique

The patient is marked in a standing position in order to define the midline vertical 
detachment, followed by the arcuate marking of the pubic area with the patient lying 
down. In most cases, the confluence point of the two marks is below the level of the 
umbilicus (Fig. 27.1).

After general anesthesia or blockade, with the patient in a supine position with-
out lifting the back, a midline incision is made from the xiphoid to the lowest mark 
of the pubis, with transection and navel detachment of the umbilical stump. The 

a b

Fig. 27.1 (a) Marking of the flaps in the standing position. (b) Marking of the flaps in the supine 
position
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dermal fat flap is drawn sideways in a supra-aponeurotic plane up to the marking, 
isolating any umbilical and/or incisional hernias. The skin is then incised along the 
arcuate pubic markings and the upper flap detached back to the marks where the 
vertical and horizontal lines intersected (Fig. 27.2).

Xipho-pubic spindle plication of the aponeurosis is performed with solid and 
stranded double polydioxanone suture (PDS) II 1, and at this moment, any hernias 
are repaired. The width of the spindle coincides with the limits of the lateral detach-
ment of the flaps (Fig. 27.2). The abdominal flaps are then drawn medial and down-
ward toward the middle of the lower incision, and the intersection point of the 
vertical and horizontal incisions was marked (Fig. 27.2).

a

c

b

Fig. 27.2 (a) Detachment of the dermal fat flaps. (b) Finished medial plication. (c) Medial and 
downward traction of the flaps with the definitive marking of the intersection points of the 
incisions
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At around 10 cm above this point, coinciding with the level of the iliac crests or 
with the previous positioning of the amputated umbilical stump, two small hexago-
nal side flaps are marked on the vertical incision line (Fig. 27.3). All the demarcated 
skin is incised again, and finally the surplus tissue was removed.

These flaps are exclusively dermal, since they are defatted at the base (Fig. 27.4). 
The subcutaneous layer below the flap is not resectioned, but is folded laterally to 
allow for some lateral filling of the neo-navel, thus providing it with better depth. Five 
sutures with mononylon 3–0 are required so as to fix the dermal flaps to the aponeu-
rosis, 3 midline and 2 around 0.5–1 cm to the side of the central point, like the Southern 
Cross. Figures 27.5, 27.6, 27.7, 27.8, 27.9, and 27.10 show details of the procedure.

Suturing the midline fatty tissue is undertaken with polyglactin (Vicryl®) 0 or 1, 
fixing the Scarpa’s fascia to the aponeurosis in order to reduce supraumbilical sub-
cutaneous dead space. The surgical wound is closed at deep and superficial dermal 
levels with mononylon 3–0 or 4–0 and poliglecaprone (Monocryl®) 4–0 (Fig. 27.11). 
A closed suction drain can be placed subcutaneously along the infraumbilical 
region, but more recently the use of adhesion sutures with Vicryl® 3–0 made this 
item not necessary.

Figures 27.12, 27.13, and 27.14 present some of the results obtained with the 
anchor-line abdominoplasty with the described neo-umbilicoplasty.

a b

Fig. 27.3 (a) Marking the neo-umbilical flaps. (b) After resection of the surplus abdominal flaps
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a b

Fig. 27.4 (a, b) Neo-umbilical flap. The arrows indicate detachment from the base, thus leaving 
an exclusively dermal flap

Fig. 27.5 Fixation sutures of the neo-umbilical flaps to the aponeurosis. White circles indicate 
sutures on the base of the flaps, about 1 cm laterally midline, each side; the black squares indicate 
the midline sutures
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Figs. 27.6, 27.7, 27.8, 27.9 Fig. 27.6 (a, b) Subcuticular closure. Fig. 27.7 (a, b) Adipose tissue 
closure. Figs. 27.8–27.9 Skin closure of abdominal wound with formation of closure at site of 
neoumbilicus

a b

a b
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Figs. 27.6, 27.7, 27.8, 27.9 (continued)

a b

Fig. 27.10 (a, b) Before fixation of neo-umbilicus to fascia
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Fig. 27.11 Final closure

Fig. 27.12 (Left) Preoperative. (Right) Six months postoperative following anchor-line abdomi-
noplasty plus neo-umbilicoplasty
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Fig. 27.13 (Left) Preoperative. (Right) Nine months postoperative after anchor-line abdomino-
plasty plus neo-umbilicoplasty

27.3  Discussion

Bariatric surgery has increasingly moved closer into the field of plastic surgeons, 
and quantitative and qualitative psychological analyses have demonstrated a signifi-
cant improvement in the life quality of their patients [14].

The anchor-line dermolipectomy is a highly favored technique in large post- 
bariatric surgery centers and has provided good results, with a short surgical time 
and low complication rates, especially when the patient is able to attain a BMI as 
close as possible to the ideal [12]. Borud et al. [15] compared the procedures of vari-
ous authors together with their complications and observed a tendency for major 
complications in more extensive surgery of total body contouring.

The umbilicus, on the other hand, is very often the site that generates dissatisfac-
tion in abdominal dermolipectomies, regardless of the technique employed. Any 
type of umbilical reconstruction that aims at good aesthetic results should strive for 
a number of important features, such as appropriate size, shape, location, and depth. 
Meanwhile, with the presence of a scar, it would be more desirable not to encounter 
any complications, such as stenosis, unsightly scars, hypertrophy, or widening. 
There is a trend toward greater acceptance when periumbilical scars are narrower 
and less visible [16].

With regard to the question of size and shape, Craig et al. [17] assessed the umbi-
lici of 147 women and found that the highest marks from an aesthetic viewpoint 
were from those with a medium to small, more vertical format, with or without the 
presence of an upper “curtain” of skin.
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d

c

b

Fig. 27.14 (a–d) Final surgical aspect of neo-umbilicoplasties
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An Indian study assessed 75 young women with a mean BMI of 29.9 kg/m2 and 
concluded that the umbilicus was positioned at an average height ratio of 1.6: 1 
between the xiphoid and the pubic symphysis. The average depth was found to be 
1.16 cm [18]. An association between the reference points of the iliac crests and the 
area of the amputated umbilical stump are sufficient and appropriate in determining 
the proper umbilical positioning encountered in the performed neo- umbilicoplasties. 
With regard to depth, we believe that the good fixation of the neo-navel flaps with 
nonabsorbable suture was able to maintain the depth of the umbilicus.

Several techniques have been described that attempt to achieve more discreet 
scarring, associated with more natural umbilicus [16]. Malic et al. [19] compared 2 
transposition umbilicoplasty techniques and obtained between 15 and 58 % scar 
revisions, despite obtaining good results. With ex-obese patients, the pedicle of 
these umbilical stumps is long, difficult to handle, and is borderline vascularization, 
which from the viewpoint of both patients and surgeons represents the worst results. 
The incidence of specific complications with the umbilicus has not been fully 
described in the literature and has therefore remained underreported. Cortes et al. 
[12] observed that out of 39 operated patients, 8 % were discovered to be suffering 
from complications.

Currently, two new techniques of neo-umbilicoplasty like this have been 
described in literature with good and similar results [20, 21].

27.4  Conclusions

The neo-umbilicoplasty technique described here is an easy procedure for umbilical 
reconstruction, reproductive, with good aesthetic results and low rate of complica-
tions, and providing great satisfaction for the patients. Complaints mostly related to 
rhomboid umbilicoplasty, like visible scars, widened scars, “umbilicus ball,” dark-
ened umbilicus, “strange umbilicus,” are not reported in patients undergoing 
neo-umbilicoplasty.

The anchor technique employed presents limitation in resections of the lateral 
surplus, although the abdomen resection presents satisfactory results.
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Chapter 28
New Technique for Neo-umbilicoplasty

Michel E. Pfulg and João Bastos Martins

28.1  The Aesthetic Importance of the Umbilicus

The central location in the abdomen makes the umbilicus an aesthetically important 
structure in both males and females. It is acknowledged as the most visible and 
recognized landmark of the abdominal wall. Its size, shape, contour, and position 
have been subject of study, and multiple techniques have been published searching 
for the ideal umbilicus. Different opinions exist on this subject. Most authors favor 
an almond or slight T-shaped with the longest axis in the vertical direction [1]. Some 
consensus exists on small being preferable to large, a vertical ellipse being prefer-
able to a circle and an “inny” being preferable to an “outie.” In the majority of cases, 
a horizontal skin fold is seen in the upper part of the aesthetically pleasant umbili-
cus, creating a small superior hood.

In a conventional abdominoplasty with umbilicus transposition, there are also 
different approaches to the umbilicus. In order to achieve the desirable result 
described above, we prefer to use a “V” shape incision that allows us to create an 
umbilicus that meets the aesthetic demands (Fig. 28.1).
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28.2  Reconstruction of the Totally Absent Umbilicus

Reconstruction of a destroyed umbilicus after umbilical herniorrhaphy was first 
reported by McMillan in 1955 [2]. An absent or destroyed umbilicus may result 
from congenital absence, inflammatory destruction, surgical procedures, or excision 
from skin cancer (Table 28.1).

a

c

b

Fig. 28.1 (a) The authors’ planned V-shape incision. (b) Final appearance intraoperatively. (c) 
Follow-up showing a deep, circular umbilicus with a superior hood
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The techniques used for reconstruction can follow two main principles: (1) the 
use of skin or pedicle flaps that remain attached to the abdominal fascia to create the 
basis of the umbilicus for a small tubular structure [3–7] or (2) the use of the neigh-
boring skin from the abdominal wall to create the depressed tubular structure of the 
umbilicus [8–15]. In addition to the former group of techniques, sometimes a carti-
lage graft can be used to improve shape [16]. The authors have the opinion that the 
unpredictable flap vascularization from the deeper abdominal wall should favor the 
latter group.

Independently from the technique used, the neo-umbilicus should have a natural 
morphology, a sufficient and prominent depression, and must be created without 
causing too many additional scars. Almost all reconstructed umbilici come along 
with a horizontal or a vertical scar on the skin of the abdominal wall. This is neces-
sary to decrease the amount of skin around the exterior circumference of the umbili-
cus in order to obtain sufficient depth of the umbilicus. Marconi [5] and later Bartsich 
[17] have described purse-string methods. Although this is a very simple technique, 
the long-term results have not been described. The question is, as with the circum-
areolar mastopexia, if the circular scar will not stretch and the umbilicus flatten.

28.3  Patient Selection

As in any other field of plastic surgery, the correct indication for a procedure is a 
fundamental key in achieving a successful result. Surgical techniques should be 
selected as the best solutions to ensure a desirable and predictable result while mini-
mizing morbidity and postoperative disability. This umbilicoplasty technique needs 
to be combined with either a vertical or horizontal scar over the umbilical position 
to be able to guarantee sufficient size of the umbilicus. The suitable patient should 
present a destroyed or absent umbilicus, with no signs of acute inflammation on the 
periumbilical area and have already a vertical midline scar or accept to have one. To 
avoid tension on skin closure, there should be enough abdominal tissue to ensure an 
easy closure in the midline. Usually this is always possible, and it will also improve 
the patient’s waist circumference. The creation of a neo-umbilicus is often required 

Table 28.1 Causes  
for an absent/destroyed 
umbilicus [16]

Congenital absence Bladder exstrophy
Gastroschisis
Omphalocele
Cloacal exstrophy

Inflammatory 
destruction

Periumbilical necrotizing fasciitis

Umbilical sepsis
Surgical procedures Umbilical herniorrhaphy

Abdominoplasty
Laparotomy

Skin cancer Direct excision
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after a previous abdominoplasty. In some techniques of suprapubic skin resection, 
the umbilicus is not resected but completely detached from the underlying fascia. If 
a secondary abdominoplasty needs to be performed with further and wider resection 
of excess of skin, often the umbilicus needs to be resected. In other techniques with 
circum-umbilical skin resection and purse-string tightening, the remaining umbili-
cus is extremely deformed and can no longer be used. Often patients consult after a 
total resection of the umbilicus following hernia surgery or complicated laparoto-
mies. Common indications for neo-umbilicoplasty found in our practice are listed 
on Table 28.2.

A careful assessment of the abdominal wall is imperative; the surgeon should 
evaluate the abdomen for existing scars, skin compliance and elasticity, rectus abdo-
minus muscle diastasis, and the existence of periumbilical hernias. If there is the 
indication for concomitant procedures in the abdominal wall, they can be performed 
on the same surgical period.

28.4  Personal Technique

The technique demonstrated here was presented at the International Symposium, 
ASAPS meeting in Vancouver, Canada, and published in 2005 [18]. The aim of this 
simple technique is to create a harmonious umbilicus of adequate size, orientation, 
and depth together with a natural shape. The main advantage of this original method 
is that it is simple, reproducible, and has very few complications. The authors con-
sider this technique as a personal preference in vertical scar abdominoplasties and 
umbilical reconstructions.

28.4.1  Surgical Technique

Preoperative markings should be done previously with the patient standing. A triangular 
skin flap is designed within the elliptical skin excision over the umbilicus either in a 
vertical or horizontal direction. When using a vertical ellipse, care should be taken to 
avoid extending the vertical excision line cranially between the breasts. Usually the 
surgeon can use the old umbilicus scar as reference to decide where to locate the neo-
umbilicus in the midline. In cases where this is not possible or this reference scar is not 

Table 28.2 Most common 
indications for 
neo-umbilicoplasty

Previously completely liberated umbilicus
After total resection of the umbilicus
Following purse-string suture techniques
Central abdominal striae
Midline dehiscence
Umbilical hernia
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available, the body morphology of each patient has an important influence in the loca-
tion of our flap. The umbilicus depression usually reaches down to the umbilical fascia. 
It should be placed about 3 cm above the superior iliac spine or at the highest level of the 
iliac crest [19, 20]. The procedure starts with the incision along the elliptical markings, 
through the skin and superficial fascia, reaching the rectus abdominus fascia, which 
should be kept intact. While dissecting the central tissue to be resected, a thin layer of 
fat and areolar tissue should be preserved just superficial to the rectus fascia. Throughout 
the course of dissection, meticulous hemostasis must be maintained to ensure minimal 
intraoperative blood loss. One side of the triangular flap is attached to the remaining 
skin border. This side of the triangle measures about 4 cm, while the other two borders 
measure 7 and 6 cm, respectively (Fig. 28.2). If the patient already has a longitudinal 
scar that will intercept the designed flap, compromising the distal tip of the triangle, the 
6 cm distance might be shortened to the point where the longitudinal scar crosses the 
flap (Fig. 28.3). As a direct consequence, the longer limb of the triangle, marked before 
as 7 cm, will have to be designed shorter in order to meet the “new” distal flap corner 
4/0 nylon simple sutures are used to close the skin in the neo-umbilicius area.

After wide supra-fascial undermining, correction of the rectus diastasis is per-
formed. Outlining the medial borders of the rectus muscles first marks the myofas-
cial plication limits. Usually these markings should design an ellipse from the 
xiphoid process to the pubic symphysis. The plication is done using a continuous 

Fig. 28.2 Flap design
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interlocking non-resorbable suture. For safety reasons, it can be performed in a 
double line of closure.

The triangular flap is then approached. In the heavier patient, this flap will be too 
bulky, and it should be thinned making sure to keep the subdermal plexus intact as 
well as a thin layer of fat, to ensure the distant flap survival. If the surgeon has 
doubts on the survival of the most distal tip of the triangle, it should be discarded. 
Over the longest side of the triangle, the flap is folded onto itself (Fig. 28.4) and 
sutured upon itself, producing the desired cone shape for the umbilicus. The tip of 
this conical skin structure is then firmly attached in the midline to the fascia of the 
abdominal wall by a 2/0 resorbable suture. The redundant skin around the neo- 
umbilicus is resected, and the wound closure is performed using a 2/0 slow resorb-
able suture for the deep tissues (Scarpa’s fascia) and a 3/0 slow resorbable suture for 
subcutaneous closure, ensuring the minimum tension on the skin. For skin closure, 
a resorbable intracuticular running suture can be used. In the end of the procedure, 
some liposuction using a gentle cannula can be performed to diminish the possible 
bulk on the base of the flap.

28.4.2  Postoperative Care

As the postoperative care is related to the type of abdominoplasty associated with 
the neo-umbilicoplasty, the operation can be performed as an outpatient or inpatient 
procedure. As in all abdominoplasty procedures, early ambulation is recommended, 
and if drains are used they are left in place until discharge in <30 mL in 24 h (usually 
3–4 days). Suture material is removed from the vertical and/or horizontal incisions 
on day 10–12. Umbilical sutures should be removed after week 3. After suture 
removal, the authors recommend the use of silicone taping for a period of 4–6 

a b

Fig. 28.3 Clinical case with previous deep longitudinal scar. (a) Preoperative markings showing 
shortening of the flap horizontal dimensions to ensure distal flap survival. (b) Immediate postop-
erative result
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Fig. 28.4 (a) The flap after dissection. (b) Folding of the flap. (c) Suturing of the flap upon itself. 
(d) Suturing the resulting cone to the abdominal wall fascia. (e) Abdominal wound closure after 
skin trimming

a

c

d

b

months for scar improvement. The use of a compressive band is recommended for 
4–8 weeks, depending on the degree of skin undermining and liposuction extension. 
Some patients will benefit from lymphatic drainage on the postoperative period. It 
can be started 1 week after the operation and should be performed by an experienced 
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professional. If no fascial reconstruction/plication is performed, the patient may 
return his sporting activities on weeks 4–6 postoperative.

Regarding the neo-umbilicoplasty procedure alone, the only possible complica-
tions will be the same as with any other surgical procedure: dehiscence, infection, 
epitheliolysis, and flap necrosis. The latter two have never occurred in the authors’ 
hands, and the former two are hypothetical, occurring very rarely as in all random 
flap procedures. Seroma, hematoma, and deep venous thrombosis occurrence will 
be dependent on the type of abdominoplasty performed and won’t be related to the 
neo-umbilicoplasty.

28.5  Clinical Cases

Four clinical cases are presented with different indications to demonstrate the ver-
satility of the procedure.

e

Fig. 28.4 (continued)
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28.5.1  Case 1

This is a male patient who had a previous umbilical hernia repair with complete 
removal of the umbilicus. Patient also presents with a distended abdomen and an 
important diastasis of the rectus abdominus muscles (Fig.  28.5). With this tech-
nique, a flat abdomen with a natural-looking umbilicus was achieved (Fig. 28.5).

28.5.2  Case 2

This is a female patient who was submitted to a failed surgical correction of post-
partum striae with a purse-string technique (Fig. 28.6). A very good aesthetic result 
was achieved.

a

c

b

d

Fig. 28.5 (a, b) Rectus abdominus diastasis, distended abdomen, and completely absent umbilicus. 
(c, d) Three months after diastasis correction with a flat abdomen and a natural-looking umbilicus

28 New Technique for Neo-umbilicoplasty



284

28.5.3  Case 3

This is a female patient with postpartum periumbilical striae, rectus abdominus 
muscle diastasis, and umbilical hernia (Fig.  28.7). Her main concern was to 
remove the striae, specially the upper ones. Our technique allowed us to remove 
the striae and correct both the diastasis and umbilical hernia while achieving an 
aesthetically pleasant umbilicus. Her main concern was to remove the striae, spe-
cially the upper ones. Our technique allowed us to remove the striae and correct 
both the diastasis and umbilical hernia while achieving an aesthetically pleasant 
umbilicus.

a b

c d

Fig. 28.6 (a, b) Failed surgical correction of postpartum striae with a purse-string technique. Poor 
aesthetic result and partial necrosis. (c, d) Six months after neo-umbilicoplasty using the presented 
technique
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28.5.4  Case 4

This is a case of a male patient who was submitted to a colon cancer removal through 
a laparotomy approach, 3 years previously. The postoperative period was compli-
cated by a soft-tissue infection. He now presents with severe scar adherence to the 

a b

c

d

Fig. 28.7 (a, b) Postpartum periumbilical striae, rectus abdominus muscle diastasis, and umbilical 
hernia. (c, d) Four months postoperatively
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abdominal fascia, umbilicus deformation, and a rectus abdominus muscle diastasis 
(Fig. 28.8). The authors’ technique allowed the repair of the muscles, corrected the 
scar, and recreated a normal umbilicus.

28.6  Conclusions

Although this neo-umbilicoplasty technique needs to be combined with a vertical 
(or horizontal) scar, the final aesthetic result is extremely positive. Most patients 
accept these scars in order to get an aesthetically pleasant umbilicus, and other 
patients already present this scars from previous procedures. In addition to creating 
an umbilicus that is centered, vertically oriented, presents a superior hood, and has 

a b

dc

Fig. 28.8 (a, b) Scar adherence, umbilicus deformation, and muscle diastasis after laparotomy 
complicated by soft-tissue infection 3 years previously. (c, d) Long-term results
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some degree of periumbilical depression, it allows the correction of different 
abdominal deformities.

It is an easy technique with a short learning curve and a very generous versatility. 
Together with patients’ satisfaction, this is the reason why we treasure this tech-
nique as a “lifeboat” every surgeon should possess as it can successfully reconstruct 
a completely absent umbilicus and at the same time correct demanding sequel from 
previous surgeries.
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Chapter 29
The Double-Opposing “Y” Technique 
for Umbilicoplasty in Abdominoplasty 
and for Umbilical Reconstruction After 
Omphalectomy

Luca A. Dessy and Marco Mazzocchi

29.1  Introduction

The abdomen plays a leading role in the aesthetic image of the upright human body, 
and the umbilicus is an important structure for both aesthetic and symbolic stand-
points. The umbilicus defines the median abdominal sulcus and contributes to the 
curved shape of the inferior abdomen. Its absence leads to an unnatural abdominal 
appearance and an abnormally shaped or misplaced umbilicus may draw undue 
attention to the central abdomen.

The umbilicus is embryonic in origin and is prone to give rise to poor-quality 
scars. The umbilicus itself has been described as a depressed scar surrounded by a 
natural skin fold that measures 1.5–2 cm in diameter and lies anatomically within 
the midline at the level of the superior iliac crests, 10–12 cm superior to the pubic 
hairline [1, 2]. Its shape is quite variable, either round or oval, depending on the 
postnatal scarring of the umbilical cord. It is generally flat and vertically oriented in 
younger individual, and, later, it develops hooding and deepening of the stalk as fat 
accumulates along the deep fat pocket around the umbilicus [3, 4]. A transverse 
orientation generally occurs with aging in combination with weight gain, contribut-
ing to a deeper umbilical stalk and an overall widened appearance [5]. Commonly, 
a wide and deep umbilicus or an exceedingly small umbilicus is considered unat-
tractive. The presence of outward protrusion is also considered unappealing [1]. 
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Appealing characteristics include a moderately small umbilical size with an overall 
vertical orientation.

Since the development of abdominoplasty to treat redundant skin and fatty tis-
sues of the abdomen, there has been a continuing evolution in the performance of 
umbilical reposition or reconstruction. The goal of umbilical repositioning is to 
create natural-looking morphology and minimal residual scars, achieving an aes-
thetically pleasing result [6]. No single type of umbilicoplasty has had completely 
satisfied these aesthetic targets.

Many surgical procedures have been described to reposition the umbilicus dur-
ing abdominal dermolipectomy. Some authors have proposed the use of different 
types of cutaneous incisions to improve the reconstructed umbilical shape and to 
disguise the periumbilical scar. Others have advised the use of skin graft, local flaps, 
or conchal cartilage composite graft to recreate the anatomical shape of the umbili-
cus [7–26].

The majority of the existing procedures propose a circular incision of the umbili-
cal cone to release it from its original position. This procedure inevitably leads to 
the retraction of the circular incision and to the stenosis of the neo-umbilical 
depressed scar; moreover, the scars may be quite evident with these techniques [7]. 
The use of a cutaneous incision with a “Y” or a “double-Y” shape has improved the 
aesthetic result and has demonstrated less scarring in the umbilical region [25, 26].

In this chapter, we describe a modified versatile technique for umbilicoplasty 
using a double-opposing “Y” cutaneous incision on the abdominal skin to repro-
duce the shape of the umbilicus in all patients candidates for abdominoplasty requir-
ing umbilical repositioning or reconstruction [27–29].

29.2  Surgical Technique

In case of umbilical repositioning, the first step is to isolate the umbilicus. The skin 
is sharply incised in a vertical elliptical shape, taking care to keep a small skin 
island around the umbilical scar. Once the cutaneous incision is made, the skin is 
detached at the lowest level, releasing the umbilicus. Minimal fat is included in the 
umbilical pedicle to preserve the adventitial blood supply. After the abdominal 
musculofascial plication, if diastasis of rectus muscles required it, the umbilical 
dermis is attached to the abdominal rectus fascia superiorly, inferiorly, and on both 
the lateral sides with absorbable sutures (poliglecaprone 25 4/0). These sutures 
ensure replacement of the umbilicus in the abdominal midline, pull the scar deeply 
within the umbilicus, and create depth and vertical orientation. The suture bite 
between the dermis of the umbilicus and the rectus fascia depends on the adipose 
panniculus thickness, and it is easily varied. In patients with a thin habitus, it is 
important to plicate the periumbilical fascia sufficiently to create an inverted umbi-
licus. The umbilical stalk is embedded during the plication of the abdominal fascia. 
The elliptical umbilical island is tightened against the tensed abdominal fascia 
without distortion. The site of umbilicus repositioning in the abdominal flap is 
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determined by the projection of the original umbilicus. A xipho-pubic line is 
marked. With one hand beneath the abdominal flap on the tightened umbilicus and 
the other hand on the abdominal flap, the correct position of the new umbilicus on 
the abdominal flap is determined. A small double-opposing “Y” cutaneous incision 
is made in this point (Fig. 29.1).

A patient may have its umbilicus removed during abdominal surgical proce-
dures, such as the repair of ventral incisional hernias. When umbilical reconstruc-
tion is required, after the elevation of the adipocutaneous superior abdominal flap 
and after the repair of eventual ventral incisional hernias requiring omphalectomy 
(if umbilical reconstruction is performed at the same time), the site of the new umbi-
licus reconstruction is determined by obtaining on the tensed abdominal flap the 
crossing point between two lines, the vertical xipho-pubic line and the horizontal 
line traced above the anterosuperior iliac spines. A small double-opposing “Y” 
cutaneous incision is made in this point (Figs. 29.1 and 29.2).

The vertical size of the united limbs of the opposing “Y” must be approximately 
the same of the original umbilicus; the angle and the size of the four lateral incisions 
can be modified according to the width we want to obtain. Defatting is performed 
through the vertical incision, which allows easy visualization of the umbilicus. It is 
important to defat an area 2–3 cm surrounding the umbilicus (Fig. 29.2). This can 
be done through the double-opposing “Y” incision.

Fig. 29.1 Double-Y cutaneous mark on the abdominal wall: the vertical size  must be approxi-
mately the same of the original umbilicus; the angle and the size of the four lateral incisions can be 
modified according to the width we want to obtain
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Two drains are placed under the tailored abdominal flap, and the lower abdomi-
nal wound is sutured in a tension-free position.

In case of umbilical repositioning, the umbilical skin is sutured to the surround-
ing abdominal skin with no absorbable sutures of nylon 4/0 (Fig. 29.3). In case of 
umbilical reconstruction, the margins of the double-opposing “Y” incision are 
sutured to the abdominal fascia with no absorbable sutures of nylon 4/0 leaving a 
small elliptical and vertically oriented area of uncovered fascia corresponding to the 
umbilical hollow (Figs. 29.2 and 36.4). Four of these sutures are left longer and tied 
over a paraffin gauze patch to ensure deep umbilicus positioning (Fig. 29.4).

29.3  Discussion

The umbilicus is the most important aesthetic component of the abdominal wall; it 
requires optimal reconstruction during abdominoplasty because the umbilical scar 
is the only visible mark that can disclose a performed abdominoplasty. The 

Fig. 29.2 Umbilical reconstruction. (Top left) Double-Y cutaneous incision on the abdominal wall. 
(Top center) Defatting. (Top right) Double-Y cutaneous incision after defatting. (Bottom left) Margins 
of the double-opposing “Y” incision are sutured to the abdominal fascia with no absorbable sutures 
leaving a small elliptical and vertically oriented area of uncovered fascia corresponding to the umbilical 
hollow (nylon 4/0). (Bottom center) Dressing with paraffin gauze. (Bottom right) Neo-umbilicus 1 week 
after surgery
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umbilicus represents the only natural scar on the body; its absence or grotesque 
shape may be distressing [1]. Until the late 1950s, the umbilicus was routinely dis-
carded during abdominoplasty [30]. This leads to unattractive results and could 
cause problems such as omphalitis related to material accumulation [6]. Initially, 
reconstruction techniques resulted in circular scars which tend to contract, causing 
umbilical stenosis [14]. Various methods have been advocated to prevent a circular 
periumbilical scar [8, 10, 13, 31–34].

The aesthetic considerations for umbilical repositioning during abdominoplasty 
are position, depth, shape, and scar location. An anatomic umbilicus should have a 
normal slant superiorly, a superior hood, a natural shape (cylindrical with a wide 
attachment to the abdominal wall fascia and a central mamelon), and it should not 
have any external scars, especially concentric scars around the umbilical ring, which 
could result in stenosis [30]. Recent evaluation of the ideal umbilicus has shown that 
youthful and thin individuals have a small and vertically oriented umbilicus, whereas 
the older or more obese ones have a rounder, transversely oriented and hooded 
umbilicus [3, 20].

Fig. 29.3 Section of a 
repositioned umbilicus: the 
umbilical dermis is 
attached to the abdominal 
rectus fascia superiorly, 
inferiorly, and on both the 
lateral sides with 
absorbable sutures 
(poliglecaprone 25 4/0)

Fig. 29.4 Section of a 
neo-umbilicus: the margins 
of the double-opposing 
“Y” skin flaps are directly 
sutured to the abdominal 
rectus fascia superiorly, 
inferiorly, and on both the 
lateral sides with no 
absorbable sutures 
(nylon 4/0)
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The main idea of creating an aesthetically pleasing umbilicus is to imitate a more 
natural-looking one in relation to the patient’s body type. The evidence of the 
 anatomical variation of umbilical shape supports this. The most common umbilical 
shape is the T-shaped one, followed by the oval, vertical, and horizontal shapes, 
respectively [18]. The majority of the women show a superior hood and a small 
umbilicus without protrusion. Heavier women tend to have a larger and more trans-
versely oriented umbilicus, whereas in thinner women, the umbilicus has a more 
oval and vertical orientation. Interestingly, the size of a subject’s abdomen does not 
seem to influence umbilical shape [18].

Our modified technique combines different well-known principles: an elliptical 
vertical excision of the old umbilicus, a firm suture of the umbilicus to the abdomi-
nal fascia, and a double-opposing “Y” cutaneous incision of the abdominal flap. 
This procedure creates umbilical depth, ensures optimal position, pulls the scar 
deep in the umbilicus, and allows achieving different shapes according to the skin 
incision (Figs. 29.5 and 29.6). In fact, increasing the dimension of the residual cuta-
neous surface of the umbilicus and varying the size of the vertical incision, we can 
extend or shorten the size of the umbilicus; instead, varying the size and the angle 
of the four lateral incisions, we can widen or narrow the umbilicus. Any umbilical 

Fig. 29.5 (Left) Preoperative umbilicus. (Right) Twelve months postoperative after umbilicus 
repositioning

Fig. 29.6 (Left) Preoperative umbilicus. (Right) Eighteen months postoperative after umbilical 
reconstruction after laparocele correction
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size can be created with this method, and the versatility of this procedure allows to 
obtain a depressed umbilical scar without any visible scarring on the abdominal 
skin. This technique can be performed either in obese or thin patients, and different 
umbilical depths can be created as desired.

Although other methods have been performed to decrease scar visibility, the 
majority of these methods eventually create a larger round-shaped umbilicus [7, 
25]. Others have described suturing of the umbilicus to the superficial muscle fas-
cia; however, they used a sequence of triangular incisions in the abdominal flap that 
creates a rounder and larger umbilicus [25]. Some techniques are performed without 
incisions in the abdominal flap [7]; this prevents scars but needs the use of a 
 purse- string suture to recreate the umbilical pattern [7]. The double-opposing “Y” 
incision in the abdominal flap, compared to circular, half-circular, or triangular inci-
sions, reinforces the vertical orientation of the umbilicus. Defatting the abdominal 
flap from outside allows easy visualization of the umbilicus, which eliminates the 
time- consuming and frustrating experience of trying to find the umbilicus after the 
abdominal flap is positioned and sutured inferiorly.

A variety of techniques have been developed to create hooding of the umbilicus 
[20]. This hooding may create a natural-looking umbilicus but may leave more 
superficial and highly visible incisions. The unpredictable nature of the effect of the 
skin, weight changes, and gravity may modify the position of this artificially created 
superior fold. Although it is considered natural, hooding is more associated with 
increased abdominal girth and increased age [33, 34]. It may impair the goal of 
creating a thinner and more youthful appearance of the abdomen.

29.4  Conclusions

The authors’ technique effectively hides scars and produces an appealing umbilicus. 
The repositioning of the umbilicus is accurate and predictable. The technique is 
easy to learn and simple to perform and requires no complex skin flaps, cartilage 
grafts, or difficult suture placement. Additionally, the technique is versatile in 
abdominoplasty and can be used effectively in different clinical situations, as well 
as in primary reconstruction of the umbilicus. This technique can be applied to any 
patient of any build or size. This approach balances the aesthetic issues of shape, 
depth, scar location, and quality of the umbilicus obtaining a stable result and a 
youthful and thin appearance of the abdomen.
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Chapter 30
Umbilical Reconstruction for Patients 
with Midline Scars

Diogo Franco, João Medeiros, and Talita Franco

30.1  Introduction

Numerous techniques have been described for umbilical reconstruction using grafts 
or local flaps [1–16], some with interesting results [5, 14, 16, 17]. There are differ-
ent opinions on what a normal umbilicus should look like [2, 4, 7, 10, 12, 18]. 
Restoring the original appearance and minimizing the stigma resulting from previ-
ous procedures are the main goals. The ideal would be to achieve them with a mini-
mum of scarring.

The indication for a neo-umbilicoplasty can vary from total [5, 11, 13, 18, 19] to 
previous surgery sequelae or bariatric surgery [1–4, 6–10, 12, 15–17, 19–21].

Through to the late 1980s, vertical scars on the abdominal wall were relatively 
common, due mainly to cholecystectomies. The introduction of laparoscopic sur-
gery, which was quickly accepted worldwide, significantly reduced the number of 
such scars. However, during the 1990s, the development of bariatric surgery for fast 
weight loss purposes resulted in the appearance of patients with extreme levels of 
flaccidity not found in those losing weight more slowly. These patients began to 
accept and even demand more extensive cutaneous resections, showing little con-
cern for large scars, provided that the flaccidity was corrected. For abdominoplas-
ties, the low horizontal scars that were the usual aesthetic standard ceased to be 
satisfactory because they did not resolve vertical flaccidity. The rule thus became a 
vertical midline cut associated with a horizontal suprapubic incision. The dermal- 
adipose resections needed to correct massive amounts of excess skin after bariatric 
surgery resuscitated the anchor-shaped incisions that had largely dropped out of use 
and now were returning to a greater extent.
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Once again produced quite frequently, vertical abdominal scars may broaden or 
become hypertrophic, with the umbilicus exteriorized through them not contribut-
ing to an improved appearance.

Paradoxically, the existence of a vertical scar justifies a vertical elliptical resec-
tion, paving the way for shaping an umbilicus with an excellent appearance that is 
even better than those resulting from traditional omphaloplasties, as it avoids the 
usual surrounding scar.

In navel reconstructions on patients with a previous midline scar, we use the 
technique described by Franco [22].

30.2  Operating Technique

The existence of large longitudinal midline scars, such as those left after intra-cavity 
abdominal operations, or areas with poor vascularization at the new umbilicus site 
recommends the resection of these areas or scars and the use of lateral-pediculated 
rectangular flaps for neo-omphaloplasties. This allows the surgeon to work with 
better-vascularized tissues, eliminating or reducing previous scars by bringing them 
to the midline and adjusting the depth of the new umbilicus through the size of the 
flaps. This is a simple procedure with an easy learning curve.

The incision consists of an elliptical cut surrounding the existing scars but pre-
serving two small rectangular skin flaps pediculated on the edges of the incision, 
one on each side at the ideal height for positioning the umbilicus. It is recommended 
that the flaps consist of scar-free skin. These flaps are sutured to each other, forming 
a small tube whose extremity, after inversion, will be fixed to the aponeurotic plane 
through three or four mononylon 4-0 sutures (Figs. 30.1 and 30.2).

The extent of the previous vertical scar resection will depend on the presence of 
hernias or requests for improvement in its appearance (Fig. 30.3).

The rest of the vertical abdominal incision is sutured in three planes, as usual in 
an abdominoplasty. It is convenient to leave a small gauze plug in the neo-formed 
umbilical cavity that will assist with the adaptation of the tubular flap to the deeper 
planes, also avoiding adherence between the sutured edges. This plug will be 
changed every day until the sutures are removed, with no areas of the wound left 
open.

The resection of the previous scar and the preparation of the umbilicus with lat-
eral pedicle flaps obtained from fibrosis-free areas endow the abdominal tissues 
with greater flexibility while lessening the possibility of vascular difficulties. This 
technique also offers other advantages:

 1. Provides an umbilical cavity with a good depth. The dimensions of the flap and 
consequently the depth of the umbilicus will be adapted to the thickness of the 
adipose panicle, being longer in overweight patients and shorter in thin patients.

 2. Results in a neo-umbilicus without a surrounding scar, reducing the possibilities 
of postoperative shrinkage and stenosis.
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 3. Interrupts tension along the vertical scar, which is less likely to become hyper-
trophic, with a better appearance.

This technique is not restricted to neo-omphaloplasties. It can and must be used 
even for viable umbilicus, provided that the pedicle is shortened and its circumfer-
ence reduced enough to allow acceptance of the two cross flaps sutured together 
(Fig. 30.4).

Patients with paramedian scars from previous operations should not undergo 
abdominoplasties only through low transverse incision, due to the risk of tissue 
necrosis between the scar and the midline, where vascularization is poor, in addition 
to the tension imposed after flap resection. Such operations must begin with a verti-
cal resection that brings the scar to the midline (aesthetically better position), 

a

c

b

Fig. 30.1 (a) Maintenance of lateral cutaneous flaps after excision of previous scar. (b) Traction 
of sutured flaps shows the depth of the new navel. These flaps will be inverted and fixed to the 
aponeurosis. (c) Packing of the reconstructed cavity is recommended until suture removal
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b
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a 

c

Fig. 30.2 (a) Preoperative abdominal scar surgical review. Note the marking of cutaneous flaps 
for umbilical reconstruction. (b) 6-month postoperative. In spite of the salient poor quality scar the 
reconstructed umbilicus has a good appearance. (c) Preoperative oblique view. (d) Postoperative

a b

Fig. 30.3 (a) Preoperative umbilical hernia correction and abdominal scar revision. (b) One year 
postoperative
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 allowing a neo-umbilicus to be created with the two cross flaps and reducing the 
length of the suprapubic transverse segment, which is only required if horizontal 
cutaneous excesses still remains (Fig. 30.5).

30.3  Discussion

Few body areas have prompted as much interest among plastic surgeons as the 
abdominal wall. Even before medical specialties were established, surgeons aware 
of the importance of appearance and body comfort tried to correct abdominal defor-
mities, stimulated perhaps because more discreet clothing at that time kept scars 
better hidden, allowing them to “experiment” with different types of incisions. 
When umbilical hernias were present, they did not hesitate to resect the umbilicus, 
together with excess tissue.

More demanding patients wearing more revealing clothes began to safeguard the 
umbilicus, with resection accepted only in very special cases. Countless techniques 
appeared for omphaloplasties during abdominoplasties, as well as for neo- 
omphaloplasties in case of the loss or absence of the umbilicus. The authors of this 
chapter alone have several publications on the umbilicus, with countless others 
found in the literature, indicating that there is no unanimity of choice [22–26].

As mentioned in the introduction, two new procedures influenced umbilical tech-
niques and abdominoplasties: video laparotomy, which lessened the need for large 
incisions, and bariatric surgery, which reintroduced large scars (and not only on the 
abdomen) in order to correct extreme levels of flaccidity.

a b

Fig. 30.4 (a) Preoperative after bariatric surgery. (b) Four months after abdominoplasty and 
umbilical hernia correction
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Technological development filtered surgical techniques and tactics, leading to 
the return of some types of conduct that had apparently fallen into disuse. This was 
what happened with vertical incisions in the abdominal wall, retrieved through post- 
bariatric abdominoplasties. As a basic principle, plastic surgeons always try to hide 
their scars, although they are willing to minimize this principle in exchange for 
significantly improved body shape.

The resection of a vertical dermal-adipose spindle is intended to remove sur-
plus tissues that the traditional low transverse incision abdominoplasty is unable 
to handle effectively, in addition to helping define the waist more sharply. As an 
auxiliary advantage, it allows an umbilicus to be created with a good depth with-
out a surrounding scar. The two cross flaps that will form the umbilicus also 
improve the quality of the long vertical scar, which is interrupted, lessening ten-
sion on fibrous tissue.

Although uncommon, paramedian abdominal scars may still be found today. 
If abdominoplasty is indicated for aesthetic or reconstructive reasons, the verti-
cal elliptical resection encompassing the preexisting scar is to be recommended. 
The narrow strip of tissue between the scar and the midline is an area with poor 
vascularization that might be unable to withstand the wide undermining of the 
abdominal flap, together with the suture tension after excess skin resection. 
Furthermore, repositioning the scar along the midline is an aesthetic advantage, 
with the vertical skin resection contributing to better waist definition and allow-
ing the construction of a neo-umbilicus through the technique described above.

a b

Fig. 30.5 (a) Preoperative after bariatric surgery. Note the paramedian scar. (b) Eight months after 
abdominoplasty
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Chapter 31
Reconstruction of the Umbilicus Using 
Rectangular-Shaped Skin Island Flaps

Ken Yamashita, Takatoshi Yotsuyanagi, and Koshiro Arai

31.1  Introduction

The umbilicus can be lost due to surgery for congenital diseases, excision of tumors, 
and sometimes trauma. Although the umbilicus has no function, it is an important 
landmark of the abdominal wall, and the absence of the umbilicus has strange 
impression. Therefore, there have been many reports about reconstruction of the 
umbilicus. However, reports on reconstruction after tumor removal including the 
umbilicus are rare. Most reported methods use adjacent skin and are therefore not 
suitable for a large defect.

The authors describe their reconstructive technique for a large defect including 
umbilicus and surrounding skin.

31.2  Technique (Figs. 31.1 and 31.2)

After the tumor has been excised, a spindle shape with the same width as that of the 
defect is made. The longer axis of the spindle should be located on the midline of 
the trunk even if the defect is shifted in any way from the midline. Then two 
rectangular- shaped subcutaneous pedicle flaps are made at the cranial and caudal 
sides of the adjacent skin of the defect. These flaps should be made inside the 
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spindle area, which should be removed as a dog-ear, with almost the same sizes. 
Then the flaps are elevated with care taken not to injure the pedicle. The pedicle 
should include as much volume of subcutaneous tissue as possible with a perpen-
dicular incision along the flaps, so that the blood supply of the flaps is enough with 
the penetrating vessels from abdominal fascia. The flaps are rotated down ventrally, 
and both edges of the flaps are sutured to each other. A skin tube is formed to be 
used as the lateral wall of the umbilicus. The edges are also tucked down to the 
rectus fascia tightly at the designed umbilical position. It is better to create a slightly 
smaller and deeper size as a normal umbilicus. Finally, the skin defect is closed 
primarily in the midline. The newly formed umbilicus has a sufficient depth with a 
natural appearance.

Trimmed area

Flap

Dissection

Rotation

Defect

Dissection

Defect

Fig. 31.1 Schematic diagrams of our technique. (Top left) Design of the flaps. Flaps should be 
made inside the dog-ear. (Top right) Both flaps are rotated down ventrally, and skin edges are 
tucked down to the bottom. (Bottom) Immediate postoperative
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Fig. 31.2 A 78-year-old man with Bowen’s disease of the umbilicus. (a) Tumor excision line and 
the flaps. (b) After tumor removal, flaps are elevated. (c) The flaps are rotated down. (d) The flaps 
are sutured to each other. (e) Skin tube. The flaps have thick subcutaneous pedicle. (f) Postoperative. 
(g) One year after the operation. (h) The umbilicus keeps sufficient depression with a natural 
appearance
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31.3  Discussion

The umbilicus can be lost for several reasons such as various abnormalities, trauma, 
and excision of tumors [1]. Many techniques have been reported for reconstruction 
of the umbilicus, including skin grafting, the use of local flaps [1–6], and the use of 
the combination of a local flap and skin grafting [7]. Local flaps are appropriate for 
making a deep umbilicus and prevent contracture. It is favorable to have skin flaps 
with sufficient length and width and a thick pedicle to create a deep and natural 

e f

g

h

Fig. 31.2 (continued)
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umbilicus [6]. The use of small flaps will result in insufficient umbilical depth. If the 
abdominal wall is thin and a thick pedicle cannot be maintained, the opening part of 
the umbilicus should be shifted cranially from the bottom to have sufficient depth 
[4, 5]. Because of the sufficient amount of surrounding skin, a deep and natural 
umbilicus can be created for congenital diseases such as umbilical cord hernias and 
omphalocele [1–3]. However, it is difficult to reconstruct a large defect including 
the umbilicus due to tumor removal, and there are few reports about such 
reconstruction.

The method is more suitable for cases with thick subcutaneous tissue, and a suf-
ficient depth of the umbilicus can be obtained. Even if the amount of subcutaneous 
tissue is not sufficient, the depth is adjustable by changing the position of the bottom 
part of the umbilicus. Skin flaps are made within the dog-ear skin that is excised 
during skin closure, so that no scar is newly created. There is sufficient blood supply 
from penetrating vessels, and an umbilicus of any size can be made with an easy and 
safe technique in a short time [6].

Therefore, when the umbilicus is lost with tumor removal, leaving a large defect, 
the authors’ technique is a useful method for primary reconstruction of the 
umbilicus.

31.4  Conclusions

An effective method for umbilical reconstruction using two rectangular-shaped 
flaps was described. The flaps can be created within dog-ears, which will be excised, 
without new scarring. A deep and natural umbilicus can be made by using this 
procedure.
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Chapter 32
Umbilical Reconstruction with  
Double Half-Cone Flap

Alfredo Donnabella and Fernanda Parentoni Santos

32.1 Introduction

Despite depressed and adhered to the profound plans, the umbilicus is the only scar 
in the human body that anyone wants to possess. Its absence causes significant 
change in the appearance of the abdomen, thus making it an essential part of its 
anatomy. The aesthetics of the abdomen is directly related to an agreeable aspect of 
the umbilicus. Therefore, the umbilicus should have a good shape, an appropriate 
position, and a natural aspect, and it should not present a stigmatic scar, stenosis, or 
enlargement. The same applies to its reconstruction.

The umbilicus is described as a depressed scar surrounded by a natural fold of skin 
approximately 1.5–2.5 cm diameter [1, 2]. Its natural position is described as being the 
height point on the line that joins the two anterior superior lines of the iliac crests. This 
point is located between the third and fourth lumbar discs [3–5]. It is known that the posi-
tion at the horizontal plane can vary superiorly or inferiorly and when the umbilicus is 
located in a more cranial position gives the abdomen a more gracious aspect [3]. Mauro 
Deós, a Brazilian plastic surgeon, drew attention to the position of the umbilicus in the 
horizontal level. The umbilicus located in a more cranial position creates the feeling of a 
longer abdomen and a narrower hip, normally found in thin patients. When the umbilicus 
is located more inferiorly, the feeling associated with it is quite the opposite, a short abdo-
men and a broad hip, which can be found in patients above ideal weight (Fig. 32.1).
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Rohrich et al. [4] stated that the clinical and medicolegal implications show that 
regarding the sagittal plane, the umbilicus exhibits a laterality, to the right or to the 
left, in 98.3 % of the individuals, which means that only 1.7 % of the umbilicus is 
truly located at the midline as it is described in a number of works. That position can 
reach up to 8 % of the width of the abdomen.

Craig et al. make an analysis regarding the most graceful form of the umbilicus: 
it should be small, with a T silhouette in depth, and be rounded or oval with a dis-
crete fold of skin in its upper portion. A large umbilicus is extremely unaesthetic 
[1, 5].

The umbilicus is formed by a base (a dome), its corrugated part, and a groove or 
ring that surrounds it. Its upper portion, which surrounds the depressed portion, is 
called the impeller.

It is estimated that about 20–30 % of bariatric surgery by laparotomy will develop 
an incisional hernia, and, in some cases, this hernia encompasses the umbilicus. In 
these cases, the risk of suffering or necrosis of the umbilicus is elevated, and there-
fore the primary neo-omphaloplasty is a great option. Its aesthetic results are very 
good, and a lot of surgeons are choosing this procedure [6, 7].

In order to have a reconstruction that will be as close to the ideal as possible, it is 
mandatory that every anatomical unit of the element be suitably reconstructed. The 
key point for the umbilical reconstruction is creating a base where the neo-umbili-
cus will emerge with the elevation of its edges. This base should be rounded and 
fixed to the aponeurosis of the rectus abdominis. The umbilicus must have good 
depth so as to achieve a quite natural look in the reconstruction. Ng [8] has devel-
oped a technique for the primary neo-omphaloplasty in the classic abdominoplasty 
that gives the umbilicus a good shape and manage to have some depth to it. This 
technique’s great trump is the non-removal of the fat in the site of the neo-ompha-
loplasty. Keeping the fat, the edges of the neo-umbilicus are elevated, getting some 

Fig. 32.1 (a, b) The position of the umbilicus in the horizontal level

a b
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depth therein. The removal of the fat around the neo-umbilicus is a huge mistake 
and should be avoided. With the removal of the fat, the structure that would give 
sustentation to the lateral wall of the neo-umbilicus is lost.

32.2 Technique

The authors use a modification of the technique proposed by Franco and Medeiros 
[9] in which the anatomical units such as dome, umbilical groove, and impeller are 
reconstructed step by step.

In order to reconstruct the umbilicus, be it for total lack of it (in the cases of 
hernias, destruction by the previous scar, bad formations, tumors, or infections) or 
for aesthetic reasons, it used two rectangular and parallel flaps that are sutured 
together and fixed to the aponeurosis of the rectus abdominis. These flaps should 
measure 1.5 cm height by 2.0 cm wide; however, they can be a little bigger. The 
flaps should transition with the skin in a curvilinear path and not in a rectum angle. 
Also, the curvilinear form should be observed in its distal portion (Fig. 32.2). In the 
case of abdominoplasties, the umbilicus can be eliminated with the surgical piece.

The flap fixation is made with two parallel sutures that bring together the dermis 
of the flap from one side and the dermis of the flap of the opposite side, reaching 
also the aponeurosis in the median line. This way, the union of both flaps can be 
attached by lightly compressing their distal border (Figs. 32.3, 32.4, and 32.5).

With the fixation of both flaps, by compressing their distal border, we can achieve 
to form the dome or the base of the neo-umbilicus in the aponeurosis. Due to the fact 
that the dermis from the flap is included at the suture, there is a folding in the flaps, 
which creates the aspect of the navel groove (Fig. 32.5).

Then, the fat tissue around the umbilicus is approximated with new sutures using 
Vicryl® 1 (polyglactin) and a 4 cm needle. We should use this big needle so as to 
include as much fat tissue as possible (Fig. 32.6).

Fig. 32.2 The flaps transition 
with the skin in a curvilinear 
path and not in an angle

32 Umbilical Reconstruction with Double Half-Cone Flap
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Fig. 32.3 Fixing the 
neo-umbilicus using the 
Vicryl® 2.0 (polyglactin)

Fig. 32.4 Fixing the 
neo-umbilicus to the 
aponeurosis of the rectus 
abdominis

Fig. 32.5 Forming the base 
of the neo-umbilicus
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It is necessary to take care of not putting too much pressure in those stitches, to 
avoid liponecrosis and the risk of losing this resource. The procedure is concluded 
with the skin suture (Fig. 32.7). Since the flaps are short, a curvature around the skin 
in the neo-umbilicus is formed, creating the impeller.

32.3 Discussion

The formation of all anatomical units is achieved: the dome, the groove, and the 
impeller, besides an adequate depth of the neo-umbilicus. We call attention to the 
fact that the formation of the base of the neo-umbilicus (dome) is of fundamental 
importance to a satisfactory reconstruction of the neo-umbilicus. There were no 
cases of umbilical stenosis, due to the fact that there was not a round scar around the 
neo-umbilicus. In this way, the stigma of an operated umbilicus is also avoided. 
Usually, no hypertrophic or keloid scars were observed, although pathological scar-
ring may occur in the vertical scar above or below the umbilicus. In time, it is 
expected that a ptosis will occur in the cranial portion of the neo-umbilicus, creating 
a discrete fold, which gives a more natural aspect to the final reconstruction. By 
keeping the flaps between 1.0 and 2.0 cm, the result is a small and harmonic 
umbilicus.

With the approximation of the adjacent fat tissue to the neo-umbilicus, an eleva-
tion of the boards is achieved which gives the neo-umbilicus the necessary profun-
dity. This approximation of the surrounding fat tissue is essential to define the 
profundity of the neo-umbilicus. Since it is impossible to make the dome deeper 
than the aponeurosis, the solution is to elevate the tissues around the neo-umbilicus 
in order to have the appropriate depth. The tissue available for that maneuver is the 
adipose tissue. It should be handled with delicacy, because of the real risk of tissue 
lesion.

Fig. 32.6 Approximation 
of the adjacent fat tissue

32 Umbilical Reconstruction with Double Half-Cone Flap



318

When we use this technique in the anchor-line abdominoplasty, the technique 
presented by Silva and Abramo [10] may be used in order to determine the position 
of the umbilicus in the abdomen, in which a skin big flap is left, and later we define 
the 1.5–2.0 cm flap. The great difficulty in reconstructing the umbilicus is to achieve 
the desirable depth in it, especially when the patient does not have enough adipose 
tissue. The technique presented here which uses the surrounding fat tissue can solve 
this matter. Keeping a curvature at the base of the flap, instead of the rectum angle, 
we avoid the approximation of the boarders, and therefore a more rounded umbili-
cus is created, avoiding a scar that is elongated and closed. These characteristics can 
be observed in Figs. 32.8, 32.9, and 32.10.

Fig. 32.7 Final aspect of 
the neo-umbilicus
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Fig. 32.8 (a, b) This patient operated on three times and does not have a good aspect of the 
umbilicus

a b

c d
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Fig. 32.9 (a–d) Postoperative aspect when used in abdominoplasty

a b

c d
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32.4 Conclusions

The technique for the reconstruction of the umbilicus presented here accounting for 
the anatomical units provides a very natural look, and in time an excess of skin on 
the upper part occurs, giving a more graceful appearance to it. The resultant umbi-
licus exhibits appropriate features of depth and size. The technique avoids the 
appearance of operated umbilical scar and secondary stenosis because it does not 
show circular scar and the incision position is in the midline of the neo-umbilicus.
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Fig. 32.10 (a) Preoperative. (b) Anchor-line abdominoplasty using the technique of neo-umbilicus
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Chapter 33
The “Celtic-Cross” Technique for Immediate 
Umbilical Reconstruction

Emmanuel A. De La Cruz

33.1  Introduction

Loss of the umbilicus after surgical ablative procedures for congenital abdominal 
wall defects, urachal cyst, and various benign or malignant tumors of the umbilical 
area can be an embarrassing deformity. There have been several umbiliconeoplasty 
techniques described in the literature to reconstruct the umbilicus with mixed 
results. However, there have been very few techniques published in the literature 
describing the reconstruction of the umbilicus immediately after surgical ablation 
[1–3]. We present a simple approach to reconstruct the umbilicus immediately after 
surgical ablation of the umbilicus, which we called the “Celtic-cross” technique [4]. 
This was the first technique described for immediate umbilical reconstruction, 
 utilizing the midline incision as part of the reconstructive procedure. In our experi-
ence, this technique resulted in an aesthetically acceptable newly formed 
umbilicus.

Although the umbilicus has minimal functional importance and just a mere rem-
nant cicatrix, it is a key aesthetic landmark of the abdomen. Any distortion of the 
umbilicus, such as a poorly done umbilicoplasty, or even its intentional loss from 
various surgical procedures can be a frequent cause of concern or complaint from a 
patient. The optimal umbilical reconstruction technique should be reproducible and 
aesthetically acceptable with minimal morbidity. The umbiliconeoplasty techniques 
range from single to three or four pedicled abdominal flaps, the use of grafts, or 
healing by secondary intention. Miller reported the first immediate umbilical recon-
struction in the literature involving a flap resembling an “iris” of a camera lens after 
wide local excision of a melanoma of the umbilicus [1]. Currently, there are 
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approximately over 30 techniques described for delayed umbilical reconstruction, 
and there have been very few techniques published in the literature describing the 
reconstruction of the umbilicus immediately after surgical ablation [1–3].

A simple approach is presented to reconstruct the umbilicus immediately after a 
midline abdominal incision and surgical ablation of the umbilicus, which we called 
the “Celtic-cross” technique [5]. This is one of a few methods for immediate umbili-
cal reconstruction, utilizing the midline incision as part of the reconstructive proce-
dure. In our experience, this technique resulted in an aesthetically acceptable newly 
formed umbilicus.

33.2  Surgical Technique

A Celtic-cross design (Fig. 33.1a) is made over the area to be reconstructed. After 
flap design is drawn on the abdomen (Fig. 33.1b), a circular incision is then made 
down to the subcutaneous fat around the umbilicus, creating an island of skin with 
the previous umbilicus measuring approximately 3 cm in diameter. This is followed 
by a 2 cm midline incision superiorly and inferiorly. A 2 cm lateral incision is then 
performed on each side of the circle, creating a “Celtic-cross” configuration 
(Fig. 33.2) [5]. A 2 cm midline and lateral incisions are optimal to have minimal 
scarring after this umbiliconeoplasty procedure. Ablation of the umbilicus results in 
a circular, full- thickness abdominal wall defect. Four local flaps of skin and subcuta-
neous fat are then made. An upper and lower anchoring sutures of 3-0 PDS are placed 
in the rectus fascia at the new vertical limits of the umbilicus. The underside or 

a b

Fig. 33.1 (a) Celtic-cross in Dublin, Ireland. (b) Celtic-cross design and marking for umbilical 
reconstruction
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dermis of each flap is then sutured toward the center to the underlying muscular 
fascia, causing the depression of the flap (Fig. 33.2) [5]. The superior flaps are first 
anchored down to the level of the linea alba and rectus sheath. The inferior flaps are 
similarly anchored onto the rectus muscle fascia. The skin is then reapproximated 
with 4-0 Monocryl subcuticular sutures and then with Dermabond. Xeroform gauze 
and a dry ball of gauze are then placed over the neoumbilicus to exert slight pressure 
over the umbilical area. This keeps the flaps in their adequate position. The gauze is 
then removed the following day to evaluate the umbilical reconstruction and then 
repacked with a similar gauze packing and kept for 4–5 days.

This technique can be used for a patient with a previous history of abdomino-
plasty or umbilicoplasty. The technique is modified by not performing the mid- 
incision of the “Celtic-cross” design inferiorly. An inverted triangular area superior 
to the center of the umbilicus is deepithelialized, and the superior flaps are sutured 
onto the margin of the deepithelialized umbilicus (Fig. 33.3). The inferior portion of 
the flap is reapproximated as in any umbilicoplasty technique.

a b c

d e f

Fig. 33.2 The “Celtic Cross” technique. (a) Umbilicus with external urachal sinus. (b) A 
circular incision was performed followed by a 2-cm incision at the three o’clock, six o’clock, 
nine o’clock, and twelve o’clock positions. (c–d) After surgical ablation of the umbilicus, the 
superior flaps were then anchored onto the rectus sheath. (e) The inferior flaps were subse-
quently anchored onto the rectus sheath. (f) After the superior and inferior flaps are 
anchored and sutured toward the center, the skin is then closed with subcuticular sutures 
and with derma bond

33 The “Celtic-Cross” Technique for Immediate Umbilical Reconstruction
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33.3  Case Reports

33.3.1  Case 1 [5] (Fig. 33.4a)

A 30-year-old male presented with a 4-day history of abdominal pain, fever, and 
purulent drainage from his umbilicus. Examination revealed an initial temperature of 
38.8 °C, 1.5 mm umbilical sinus with purulent drainage, but no periumbilical ery-
thema. No leukocytosis was found on laboratory findings. Antibiotics and intrave-
nous fluids were initiated. Abdominal tomography revealed an inflammatory midline 
mass posterior to the rectus sheath with no extension to the bladder. The patient was 
taken to the operating room where an external urachal sinus with inflammation 
involving the umbilicus was found which required excision of the sinus tract and 
umbilical cyst with complete surgical ablation of the umbilicus. Immediate umbilical 
reconstruction was then performed using the “Celtic-cross” technique. Pathology 
revealed a urachal remnant with no evidence of malignant cells. Postoperatively the 
patient was discharged with no complications and given a 7-day course of oral 
antibiotics.

33.3.2  Case 2 [5] (Fig. 33.4b)

A 27-year-old male presented with a 3-week history of abdominal pain and purulent 
drainage from his umbilicus. On examination the patient was found to be afebrile 
with an umbilical sinus with purulent drainage but no cellulites. He was found to 
have mild leukocytosis with a WBC of 12.6. Computed tomography of the 

Fig. 33.3 A triangular area over the umbilicus is de-epithelialized. The edges of the supe-
rior flaps are then sutured toward the margins of the de-epithelialized area
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abdomen/pelvis revealed an 11 cm cystic structure at the umbilicus suspicious for a 
cyst versus an abscess. The patient was started on piperacillin/tazobactam and sub-
sequently was taken to the operating room. He was found to have a purulent pre- 
peritoneal cystic mass requiring a limited laparotomy and complete excision of the 
umbilical cyst. The cyst was completely removed without any rupture or contamina-
tion of the surrounding surgical field. Pathological examination was consistent with 
a urachal cyst. The patient was discharged with oral augmentin for 7 days. The 
postoperative course was unremarkable with no evidence of wound infection [5].

33.4  Discussion

There have been numerous umbiliconeoplasty techniques that have been described 
and reported for acquired or congenital absence of an umbilicus [6–11]. A single- 
stage immediate umbilical reconstruction is ideal, except in the presence of an 
infection where a delayed reconstruction is advisable. These delayed reconstruction 
techniques are designed on an intact abdominal surface which utilizes various local 
flaps ranging from a double V–Y pattern [10], a twisted vertical rectangular flap [7], 
a rotated paramedian flap [9] to a triangular skin flap [4]. Often, flaps designed for 
umbilical reconstruction is combined with a skin or a cartilaginous composite graft 
[11]. The use of local tissue for umbiliconeoplasty is ideal which accords with Sir 
Harold Gilles’ fundamental principle of plastic and reconstructive surgery to 
“replace like with like.” The best method of umbilical reconstruction should be 
determined by the plastic surgeon based on the patient’s tissue characteristics with 
a goal of reconstructing a well-proportioned umbilicus and some degree of umbili-
cal depression with a well-concealed scar. The ideal umbilicus should create a per-
manent, rounded umbilical depression in the mid-abdomen, and the umbilical 
depression should reach down the umbilical fascia.

a b

Fig. 33.4 (a) Case 1. The appearance of the reconstructed one week after the umbiliconeo-
plasty. (b) Case 2. The neoumbilicus 15 months postoperatively
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Very few techniques described immediate reconstruction after surgical removal 
of the umbilicus. These techniques ranged from a simple purse-string suture tech-
nique [2, 3] to a more innovative progressive rotation of flaps similar to an “iris” of 
a camera lens [1]. If the abdominal wall bears scars from previous surgery, such as 
an abdominoplasty, local flaps may be raised to mitigate donor site morbidity. The 
Celtic-cross technique is a very useful technique since it can utilize the midline inci-
sion as part of the procedure. This umbiliconeoplasty technique is ideal in thin- and/
or moderate-sized patients with a shallow-depth umbilicus. This technique is appli-
cable to surgical procedures after a midline laparotomy incision that requires 
 surgical ablation of the umbilicus for benign or malignant conditions. It can also be 
used to reconstruct a neoumbilicus on a previously surgically ablated umbilicus in a 
patient who will undergo a laparotomy requiring a midline incision. This technique 
can be modified and used for surgical revision of an umbilicus on a patient with a 
previous history of umbilicoplasty and/or abdominoplasty.

33.5  Conclusions

The Celtic-cross technique for immediate umbilical reconstruction following surgi-
cal ablation of the umbilicus is a very reliable and reproducible umbiliconeoplasty 
technique that produces a neoumbilicus with a permanent, rounded umbilical 
depression with a well-concealed scar.
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Chapter 34
Four Flaps Technique for Neoumbilicoplasty

SuRak Eo

34.1  Introduction

As a major aesthetic component of the abdominal wall, the umbilicus is the only 
scar tissue in the human body which normally remains after birth. An aesthetically 
pleasing umbilicus has sufficient dimpling and natural superior hooding with an 
almond shape. Umbilicoplasty is required not only in conditions such as congenital 
absence due to bladder exstrophy, gastroschisis, omphalocele, and cloacal exstro-
phy but also in cases of a protruding umbilicus, traumatic umbilical malformation, 
and after abdominoplasty, breast reconstruction using abdominal tissues, umbilical 
herniorrhaphy, and laparotomy. Various methods have been employed in order to 
reconstruct the umbilicus, including the purse-string method [1], the use of several 
local flaps [2–6], and the use of an ear conchal cartilage graft [7]. Every method has 
advantages and disadvantages; however, none of the above methods can guarantee 
optimal results. Here, the author reports his experience with umbilical reconstruc-
tion using a technique termed the “four flaps technique” (Fig. 34.1), which may be 
an easy, simple, safe, and reliable technique, especially in cases where no remaining 
umbilical tissue is present.
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34.2  Technique

In the new umbilicoplasty technique, only neighboring abdominal soft tissue is uti-
lized instead of using remaining umbilical tissue, which is the most distinctive and 
creative feature of the author’s technique. Three of the four newly created flaps 
(those in the 3, 6, and 9 o’clock directions) are elevated and firmly anchored to the 
anterior rectus fascial layer. This particular surgical procedure has not previously 
been reported. The technique was designed for individuals who congenitally lack 
umbilical tissues (Fig. 34.2) or for use after the excision of a severely hypertrophic 
and disfigured umbilicus (Fig. 34.3). In both cases, no umbilical tissue was avail-
able for use, leaving only the adjacent abdominal soft tissue.

To determine the proper position of the neoumbilicus, two axes were marked on 
the abdomen as preliminary markings. The transverse axis was marked by connect-
ing both anterior superior iliac spines of the iliac crests, and the vertical axis was 
marked along the midline of the abdomen in a supine position. An X-shaped inci-
sion line was designed (Fig. 34.4). Each of the four triangular flaps had an angle of 
90° and the radius of each fan-shaped sector stretched 1 cm over the desired loca-
tion of the neoumbilicus. The original umbilicus of the patient in Fig. 34.3 con-
sisted entirely of hypertrophic scar tissue, and the scarred umbilicus was completely 
resected before the reconstruction. After the en bloc excision, a defect was present 
with a diameter of 3 cm, which led the author to design an X-shaped incision line 
with limbs of 1.5 cm in length (Fig. 34.3). Under local anesthesia, a skin incision 
was made, resulting in four flaps in superior, inferior, and lateral positions. The 
four fan-shaped flaps were then completely detached from the underlying Scarpa’s 
fascia, followed by a defatting procedure, although some subcutaneous fat was 

Fig. 34.1 Surgical method 
employed in the four flaps 
technique. Three points (the 
3, 6, and 9 o’clock 
abdominal flaps) were 
anchored to the deep dermis 
of the umbilicus and linea 
alba with a 4-0 absorbable 
suture (S superior flap, L 
lateral flap, I inferior flap, X 
anchoring point at the 
appropriate linea alba)
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preserved at the base of the flap. The amount of fat preserved was dependent on the 
amount of abdominal fat present (Fig. 34.4). After meticulous hemostasis, the dermis 
of the three non-superior flaps was firmly anchored to the appropriate linea alba in the 
3, 6, and 9 o’clock positions with 4-0 absorbable sutures (Vicryl, Ethicon, Somerville, 
NJ, USA) to produce aesthetically acceptable folding (Fig. 34.5). In the case that a 
more longitudinal umbilical depression is needed, the inferior flap could be anchored 
as caudally as possible. The remaining superior flap was not directly fixed to the 
underlying fascia. Instead, it was used to form the superior hooding. A defatting pro-
cedure was performed on the superior flap to a lesser extent than on other flaps, 
resulting in superior hooding (Fig. 34.4). The skin of each flap was then sutured with 
5-0 nonabsorbable nylon sutures (Ethilon, Ethicon, Somerville, NJ, USA). The pro-
cedure was completed by packing a small amount of petrolatum gauze in order to 
ensure that the neoumbilicus remained satisfactorily hollow. Finally, the newly 
formed umbilicus was immobilized with a tie-over dressing to prevent movement 
postoperatively, which was maintained for 1 week. After 2 weeks, all of the stitches 
were removed, and silicone gel (ScarEase Gel, Pillar Surgical, La Jolla, CA, USA) 
was applied for scar management if necessary. There were no complications such as 
wound disruption, flap necrosis, hematoma, or infection. In each case, the neoumbi-
licus retained a sufficient depth during the follow-up period, and both patients were 
satisfied with their postoperative results (Fig. 34.6).

a b

Fig. 34.2 A patient with congenital absence of the umbilicus. (a) The 40-year-old female patient 
showed a congenital absence of umbilical tissue and a soft tissue defect in the epigastric region. (b) 
Beside the removal of epigastric skin and soft tissues, four flaps were designed on the site of pref-
erable location of the neoumbilicus
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34.3  Discussion

The umbilicus is located at the midpoint of the lower abdomen and is the major 
aesthetic unit of the abdominal wall. It is composed almost entirely of dermal and 
fibrotic tissue, along with a very small amount of subcutaneous fatty tissue, and 
is usually located approximately 9–12 cm above the superior margin of the mons 
pubis, slightly above a line connecting the anterior superior iliac spines [8]. The 
ideal umbilicus should have a natural contour, prominent depth, minimal addi-
tional scars, and proper superior hooding. Shinohara et al. [9] emphasized that an 

a b

c

Fig. 34.3 A case of hypertrophic umbilicus. (a) Preoperative 40-year-old female with hypertro-
phic umbilicus. (b) After en bloc excision of the hypertrophic scarred umbilicus, an X-shaped 
incision was designed, starting from the excised skin margin and consisting of four limbs, each 
1.5 cm long. (c) Tie-over dressing was applied for 1–2 weeks
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umbilicus with a natural appearance consists of a ring, a tubular wall, a sulcus, 
and a bottom, without any excess skin that would interfere with the aesthetic 
aspect of the umbilicus. In addition, Lee et al. [10] suggested that an aesthetically 
optimal umbilicus must possess the following properties: a vertical ratio of 46:54 
(with respect to the xiphoid process and the lower limit of the vulvar cleft), a 
midline horizontal position, and an oval shape with no hooding or superior 
hooding.

The absence of the umbilicus is an aesthetically and psychologically frustrating 
condition for patients and sometimes poses challenges to surgeons [11]. It has 
recently become common for many people to want an aesthetically pleasing umbi-
licus because their umbilicus is visible in public when they wear clothes such as 
crop tops or bikinis. Since many patients have undergone abdominal reconstructive 
surgery, including procedures involving an inferior epigastric artery perforator flap, 
developing expertise in umbilical reconstruction has become obligatory for sur-
geons. However, few reports have addressed reconstructive neoumbilicoplasty after 
the en bloc excision of the umbilicus, as occurs in surgery treating a disfigured or 

a

c

b

Fig. 34.4 Operative procedures for congenital absence of the umbilicus. (a) The design of an 
X-shaped pattern consisting of four limbs with a length of 1 cm. (b, c) The four flaps of the neoum-
bilicus were elevated and abdominal fat was removed

34 Four Flaps Technique for Neoumbilicoplasty



334

hypertrophic umbilicus, umbilical hernia [5], neonatal omphalocele [12], or urachal 
cancer [13].

Several studies have suggested various surgical techniques for umbilical recon-
struction, such as using diversely shaped local flaps, a suture method, and even carti-
lage grafts [1–7, 9, 11, 14]. The local flap techniques, including an inverted C-V flap 
[3], yield good short-term results, but these techniques have not yet been used in the 
absence of remaining umbilical tissue. Miller and Balch [4] introduced the Iris tech-
nique for immediate umbilical reconstruction. This technique creates four flaps by 
making four curvilinear incisions followed by rotating the flaps after a wide resection 
of the umbilical tissue. However, this procedure leaves a conspicuous dog ear scar 

Fig. 34.5 Immediate 
postoperative after umbilico-
plasty. The neoumbilicus 
shows sufficient depth and 
natural superior hooding 
before application of the 
tie-over dressing

a b

Fig. 34.6 Postoperative patient with a congenitally absent umbilicus. (a) Three weeks postopera-
tive. (b) Eight years postoperatively, demonstrating the natural appearance of the neoumbilicus 
with sufficient depth, superior hooding, and minimal additional scarring
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around the umbilicus. Bartsich and Schwartz [1] reported a purse- string method for 
umbilical reconstruction after repairs of recurrent incisional hernia or abdominal 
surgical procedures such as urachal cyst repair. However, this technique requires 
thorough wound care for an extended period, as it leaves an open wound after the 
procedure. Pfulg et al. [2] introduced the use of a triangular flap for umbilical recon-
struction after elliptical skin excision over the umbilicus in either a vertical or hori-
zontal direction. It was simple and reproducible with few complications. However, 
it inevitably results in a long vertical or horizontal scar over the umbilicus to ensure 
that the neoumbilicus is adequately sized. The major disadvantage of the above 
techniques is that they use abdominal ground tissue from the abdominal wall. In 
practice, this is a challenging task for lighter patients and pediatric patients, espe-
cially in thin patients, because it is difficult to produce sufficient depth due to lower 
skin laxity. A neoumbilicus created using those methods may therefore develop a 
flat appearance over time.

34.4  Conclusions

The techniques described above are either unsatisfactory or too complex [2, 4, 11]. 
In contrast to those methods, the author left only minimal scars embedded within 
the dimple. The technique can also be performed on a flat abdominal wall without 
any remaining umbilical tissue or if there is a partial absence of abdominal skin 
after the removal of the umbilical tissue. It can also be applied as both delayed and 
immediate reconstructive procedures with many advantages, including (1) being 
simple and easy, (2) being appropriate for junior surgeons,(3) involving the manipu-
lation of well-vascularized flaps, (4) yielding satisfactory superior hooding, and (5) 
resulting in a minimal external scar. Considering these advantages and the fact that 
it leads to aesthetically satisfactory results, this technique can be widely employed 
as a useful neoumbilicoplasty technique in patients suffering from an absent or dis-
figured umbilicus.
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Chapter 35
Enriched Adipose Micrografts (EAM) 
with Autologous Plasma  
in the Periumbilical Area

Guillermo Blugerman, Diego Schavelzon, Gabriel Wexler, 
and Marcelo Lotocky

35.1  Introduction

The use of autologous fat as a filler has been around for over 100 years. In 1893, fat 
grafts were use to achieve tissue remodeling and improve asymmetries with good 
results [1]. In 1910 Erich Lexer [2] used autologous fat to improve a depression 
caused by zygomatic fractures with acceptable results and stable for years, and later, 
Peer [3] reaffirmed the use and survival of these grafts. The biggest problem 
remained the need for extirpation of adipose tissue through acceptable skin 
incisions.

The introduction of liposuction in the 1980s opened new possibilities of obtain-
ing fat and subsequent grafting, without scarring sequelae in the donor area. Our 
first results were presented at the Brazilian Congress Belo Horizonte in 1986 [4]. 
Since then we continue to improve our technique, looking for the best protocol to 
cover all aspects of this procedure that, even being easily reproducible, has a high 
failure rate if the basic principles of tissue grafting are not respected

This chapter summarizes our current technique of enriched adipose micrografts 
(EAM), based on the results of the last five consecutive years of its application.
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35.2  Healing and Growth Factors

Healing is a process that takes time and compliance with a series of steps that begin 
with the activation of multiple growth factors. The increased availability of these 
factors during this process shortens time and improves results, reducing inflamma-
tory reaction and scarring sequelae. The availability of growth factors (GF) at the 
tissue level may be increased using autologous platelet concentrate obtained from 
the patient’s own blood. GF are polypeptides of amino acids that form a globular 
protein and belong to the group of cytokines. They are produced in greater quanti-
ties by macrophages and platelets.

These cytokines have the ability to join cell membrane receptors that activate or 
inhibit cellular functions by target cells on which they act. The most studied growth 
factors are the epithelial growth factor, fibroblast growth factor, and platelet-derived 
growth factor. The use of growth factors was initiated in the field of maxillofacial 
surgery and dentistry as a biological material to stimulate bone remodeling, and 
then its use was expanded to other areas of medical science.

35.3  EAM Indications in the Umbilicus

 1. Extreme thinning of the supraumbilical skin triangle, in order to recover subcu-
taneous tissue thickness. These cases are frequently found in twin pregnancy.

 2. Post-liposuction patients with over resection in the periumbilical area. The loss 
of the periumbilical subcutaneous thickness results in flat umbilicus.

35.4  Surgical Technique

35.4.1  Documentation and Markings

After diagnosis, tissue deficit must be located around the umbilicus: superior, inferior, 
lateral, combination, or complete periumbilical tissue deficit. A generous donor area 
must be identified in accordance with the patient. Patient selection and the realistic 
expectations of possible outcomes are important points to arrive to a good percentage of 
satisfied patients. Photographs and marks are made in standing position. In some surface 
defects, a tangential light on the skin is useful for a better documentation and marking 
of the defects. It is important to use natural-colored long-term markers to avoid erasing 
landmarks during the procedure. When choosing the donor site, it is important to evalu-
ate the patients’ rich in fat tissue areas and the surgeons’ preference. There is no heavy 
evidence on the choice of the donor site in the efficacy of fat grafting, but some studies 
suggest that there are areas with a higher number of stem cells than others.
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35.4.2  Obtaining Inactive Plasma

Before starting the procedure, we draw blood from the patient and the blood is pro-
cessed to obtain the TP or PRP. Timing is important since after the surgical proce-
dure starts, the platelet count in the patient’s blood is lowered. Following our 
protocol, blood is extracted with a 20 mL sterile syringe for small volume filling and 
a 40 mL syringe for large volume filling.

The blood is collected in tubes of 8.5 mL containing calcium citrate (BD 
Vacutainer ACD Solution A) to avoid clotting. The anticoagulated blood is trans-
ferred to a separation gel tube (BD Vacutainer SST) that allows mechanical sepa-
ration of red cells and plasma during centrifugation. The separation process is 
performed at 3000 rpm for 10 min (this step needs to be adapted to each centri-
fuging machine). Then the total plasma is in BD Vacutainer SST as seen in 
Fig. 35.1.

Fig. 35.1 Total plasma after 
centrifugation in BD 
Vacutainer SST. On the 
right, calcium citrate for 
activation
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35.4.3  Anesthesia of Donor Area

The use of epinephrine or lidocaine in the donor site has been accused to affect the 
viability of the graft, but there is no consistent evidence. Following the previous 
markings, anesthetic infiltration of the donor site is performed using tumescent 
anesthesia with a solution composed of 0.06 % lidocaine with epinephrine 
1:1,000,000 and 12.5 meq of sodium bicarbonate for each liter of saline (0.9 % Na 
solution). The infiltration is performed using Klein’s cannulas connected to the B & 
S (Blugerman & Schavelzon) peristaltic pump.

35.4.4  Anesthesia of Recipient Site

The receptor area is infiltrated through microcannulas or selected needles according 
to the area, following presurgical landmarks. The same concentrations of tumescent 
anesthesia are used, without infiltrating large quantities of liquid. In this way, the 
receptor area is not distorted, and the anesthetic effect is achieved. For facial treat-
ments, nerve blocks are done as described by Amar and Fox [5].

35.4.5  Preparing Micrografts of Adipose Tissue

The main points to consider when obtaining fat grafts are the degree of tissue inva-
siveness (patient safety) and tissue viability (efficiency). With this in mind, mechan-
ical damage is minimized in this step.

In the protocol, the procedure requires the use of specific instruments (Fig. 35.2), 
which we called Micro Graft Fat Cutter (MGFC) or Blugerman Graft Cutter (BGC). 
In the study by Blugerman et al. [6], University of Frankfurt, it was found that the 

Fig. 35.2 (Left) 
Blugerman Graft Cutter. 
(Right) Micro Graft Fat 
Cutter
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micrografts obtained with both instruments had the same characteristics and sur-
vival rate than grafts cut with a scalpel, surpassing those obtained with liposuction 
cannulas. These instruments are tubular multi-scalpel cannulas that work without 
suction or vacuum. The cutting edge produces micrografts aided by external com-
pression of the fingers pushing the adipose tissue into the holes to facilitate the 
splitting of the fat block. Micrografts produced by the actions of MGFC remain 
suspended in the tumescent solution in the donor area ready for collection.

35.4.6  Collection of Micrografts

To collect the micrografts, a 3–4 mm large hole atraumatic blunt cannula is used. 
This step is performed with 10 mL syringes at low vacuum pressure, when the 
volume required is small, or with a B & S peristaltic pump when volume is larger. 
The B & S peristaltic pump allows to work in a closed circuit for the recovery of 
grafts. Working in a close circuit reduces the risk of contamination, preventing the 
entry of large volumes of contaminated air and avoiding the “cyclone” effect inside 
the bottle. Preventing air contact also avoids fat dehydration reducing the apoptosis 
rate, thus ensuring vitality of micrografts.

35.4.7  Settling or Centrifugation of the Material

When working with small volumes, the material obtained is centrifuged at 3000 rpm 
for 3 min, separating the micrografts from the tumescent fluid and the oil, resulting 
from the rupture of adipocytes. When using volumes exceeding 100 mL, it is pre-
ferred to decant the material, without any filtering or transfer.

The special feature of the B & S collecting system is that tissue is pumped 
through the bottom of the collector, producing washing effect of grafts in the previ-
ously sucked fluid. This makes the process of separation by gravity faster and more 
efficient than using a top-hole bottle. With this system, external washing of the 
grafts is avoided, reducing the risk of contamination [7–9].

Finally, by reversing the direction of rotation of the peristaltic B & S pump, the 
tumescent fluid is removed, leaving only the concentrated micrografts ready to use.

35.4.8  Plasma Activation

The platelet concentrate (600,000–1,500,000 × mm) obtained from blood cen-
trifugation has three well-defined layers, the first layer corresponding to the 
platelet- poor plasma (PPP) and the second corresponding to the platelet-rich 

35 Enriched Adipose Micrografts (EAM)



342

plasma (PRP), which is the portion closest to the red blood cells (RBCs) in the 
third layer.

When using small volume EAM, in which milliliter precision is important, only 
the PRP is used to prevent dilution of micrografts. When working in body contour-
ing, TP is used, adding the PRP properties to the PPP, which is the residual plasma 
and contains clotting factors, mainly fibrinogen, thrombin, and calcium molecules 
that stabilize the blood clot and contribute to a rapid and effective healing of the 
soft tissues.

In our experience, the use of total plasma (PPP + PRP) in the process has submit-
ted satisfactory and comparable results to the use of PRP, allowing to simplify the 
procedure and reduce material handling and contamination.

To activate the PRP or TP, 10 % CaCl (0.05 cm3 of CaCl per 3 mL) is added, 
activating the coagulation cascade.

35.4.9  Preparation of the Recipient Site

Antisepsis of the recipient area is done, and surgical wraps are placed. If the 
local anesthesia of the recipient region has not been previously done, this is the 
moment to do it. Depending on the region to be treated, micro-incisions are car-
ried out taking into account the location of the defect and the aesthetic result on 
the skin.

35.4.10  Injection Technique of EAM

To optimize the viability of enriched adipose micrografts, the mechanical damage of 
the implanted tissue has to be minimized. Prior to the implantation of micrografts, 
the technique of pre-tunneling of the subcutaneous tissue (SCT) is done with the 
spatulated cannula. The spatulated cannula creates paths or tunnels on several levels 
where the micrografts will be deposited for better distribution. This pre- tunneling 
should be done with the bevel of the spatulated cannula perpendicularly in respect to 
the surface of the skin in an attempt to preserve the subdermal plexus, which is 
highly needed to ensure rapid revascularization and consistent implementation of 
micrografts. The preservation of the vascular elements also reduces the risk of hema-
toma, which if present leads to necrosis due to the loss of oxygenation and nutrition 
of micrografts in their stages.

From the mixture of micrografts and PRP or TP, a gel is obtained (EAM) and is 
transferred to 1 mL syringes when use for small volume treatment and in 5, 10, or 
20 mL when used for large treatment (Fig. 35.3).

Material injection in the periumbilical area is performed using microcannulas of 
1 mm and 1.4 mm.
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35.4.11  Re-tunnelization

After the micrografts are injected, the spatula is reintroduced, and new re-tunneling 
maneuvers are done using the same instrument that will continue to work perpen-
dicularly to the skin. This maneuver will redistribute the grafted tissue more evenly 
and will reduce the compression exerted from the surrounding tissues to the 
micrografts.

35.4.12  Postoperation Bandages

At the end of the procedure, a bandage of the micro-incisions with sterile Micropore® 
tape is done in the recipient’s area, exposing the treated area and leaving it free of 
compression. In the supraumbilical area, Reston® may be applied to keep the 
implanted areas free from external pressure. The donor site incisions are left opened 
to promote drainage of the tumescent solution, sterile dressings are placed, and 
compressive bandaging is applied.

35.5  Risks and Complications Associated with Periumbilical 
Fat Graft

There were no reported cases of complications related to anesthesia and fat grafting. 
These complications are rare considering that most cases are performed under local 
anesthesia with or without sedation, which minimizes the risk of surgery. Blood loss 
is similar to tumescent liposuction. There are reports of hematoma associated with 
this procedure, but none were severe or unresolved.

Fig. 35.3 Gel of plasma and fat grafts (EAM)

35 Enriched Adipose Micrografts (EAM)



344

Poor results that do not cover expected are rare. In general the results of this 
procedure are reported as excellent or good. Most cases reported as unsatisfactory 
are caused by volume loss of the grafted tissue due to necrosis or reabsorption.

Cases of graft hypertrophy or overgrowth have been documented on rare 
occasions.

Infections can occur, and cultures should be done with needle aspiration and 
treated according to cultures.

Persistent erythema is a frequent complication which is hard to differentiate from 
infection and is caused by the inflammatory process that involves revascularization 
of grafts and resorption of nonviable graft tissue. Cultures are always negative.

Liponecrosis can occur when the graft is not receiving enough oxygen. This can be 
the result of a large graft or a poor receptor area. Clinical aspect is similar to infection, 
and usually a yellowish-brown material drains spontaneously or through puncture.

Other complications include the formation of calcified and noncalcified masses.

35.6  Results

This EAM protocol has been used over the past 8 years. During this period, a total 
of 25 EAM procedures have been performed around the umbilicus area. The patient 
and surgeon satisfaction was high in most procedures. If sterile and atraumatic prin-
ciples are respected, the complication rates are low.

It is important to inform patients about the possibility of reimplantation of new 
micrografts in the treated area, based on the concept of a progressive increase in 
volume, so that the patient is prepared for this eventuality. In our case, the need for 
further sessions of EAM depended on the degree of the defect and the results 
achieved, with a maximum of three sessions in complex cases (Figs. 35.4 and 35.5). 
Most second procedures corresponded to minor corrections or minimum volume of 
tissue irregularities.

Fig. 35.4 Patient with periumbilical depressions after transumbilical hernioplasty. After 1 month 
second sessions of EAM (15 and 20 mL)
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35.7  Conclusions

The combination of adipose tissue micrografts with concentrate PRP or PT allows 
us to accelerate the restoration of periumbilical tissues, with a low risk of complica-
tions when using autologous material.

We noticed that the resulting gel is easier to inject through the cannula, creat-
ing less friction and requiring less pressure for the passage of the micrografts 
through the syringe to the prefabricated tunnel. Prefabrication of these tunnels 
reduces the resistance of the tissues to the entrance of the micrografts, facilitating 
transplantation and uniform distribution. In our experience, the use of EAM has 
increased fat graft survival in all body areas, further improving the quality of the 
skin in patients with radiation dermatitis or skin atrophy and achieving greater 
satisfaction for our patients.
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Chapter 36
Excision and Umbilicoplasty for Umbilical 
Pilonidal Disease

Nezih Akkapulu and Mehmet Bulent Tirnaksiz

36.1  Introduction

Pilonidal disease is an acquired condition that is commonly found in young male 
adults. It is believed to be caused by granulomatous inflammation resulting from the 
irritation of trapped hair shaft between the epidermis and dermis leading to foreign 
body reaction and multifactorial infection [1–3]. The pilonidal disease was first 
described in the nineteenth century, and the term pilonidal is derived from the Latin 
words for hair (pilas) and nest (nidus) [4].

Although, pilonidal disease most commonly occurs in sacrococcygeal region, it 
has been described in other parts of the body, such as axillary region [5], scalp [6], 
anal canal [7], interdigital sulcus and hand [8], sternum [9], ear [10], nose [11], and 
umbilicus [12].

Umbilical pilonidal disease (UPD) is seen less frequently than sacrococcygeal 
pilonidal disease (SCPD). To date, published studies on this pathology are usually 
case reports and case series, and no comparative studies have been reported in 
English literature; thus controversy still surrounds the etiology, pathogenesis, and 
proper management of the umbilical pilonidal disease (UPD) [13–17].
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36.1.1  Clinical Features of Umbilical Pilonidal Disease

Umbilical pilonidal disease is commonly found in young male adults. The preva-
lence of UPD is not accurately known, but has been reported to be in the range of 
0.1–0.6 % [17, 18].

A hairy body, lack of personal hygiene, deep umbilical recess, hyperhidrosis, 
overweight, wearing of tight clothes, belt usage, and history of sacrococcygeal pilo-
nidal disease (SCPD) have been commonly suggested as predisposing factors 
(Table 36.1). In a study of 31 patients with UPD, various risk factors were compared 
to 100 volunteers. The report shows hirsute status, wearing tight clothes, and obe-
sity, and familial history of PD was significantly higher in the UPD group [17].

It is believed that UPD and SCPD share the similar pathogenic mechanisms. Hair 
follicle plays a central role. Repeated microtrauma and tugging action of the ura-
chus result in the development of pits in which hair strands induce local inflamma-
tion and foreign body reaction leading to the formation of subcutaneous cavity [13]. 
On the other side, UPD has lower recurrence rate and smaller amount of fistula tract 
than SCPD [19].

The two most common symptoms are mild pain and bloody or purulent dis-
charge from the umbilicus [13, 14, 20]. In the presence of acute abscess, patients 
typically present with a tender, fluctuant mass in the umbilicus, sometimes accom-
panied by periumbilical cellulitis, fever, and leukocytosis. An acute abscess is the 
presenting finding in approximately 25 % of patients with UPD [13]. Chronic cases 
may present with a small and reddish umbilical mass with or without discharge.

Since UPD is a rare occurrence and in its chronic form, the presentation is vari-
able, it may easily be misdiagnosed as any other lesion of the umbilicus. Differential 
diagnosis for UPD includes embryologic anomalies (omphalomesenteric and  urachal 

Table 36.1 Predisposing factors for UPD

Eryilmaz 
et al. [13]

Kareem 
[14]

Sarmast 
et al. [15]

Fazeli 
et al. [16]

Coskun et al. 
[17]

Gender (male/female) 24/2 121/13 29/14 39/6 31/4
Age (mean) 22 24 25 22 24.83
BMI (mean) N/A 24.07 N/A N/A 23.8*
Obesity (%) 15 1.49 N/A N/A N/A
Hirsute status (%) 88 98.5 N/A 93.3 48*
Insufficient personal 
hygiene (%)

73 30.6 N/A N/A 61.3**

Deep navel (%) 81 100 N/A N/A N/A
Hyperhidrosis (%) 23 N/A N/A N/A N/A
History of SCPD (%) N/A 32.83 N/A 13.74 19**
Tight clothes (%) N/A N/A N/A N/A 74*
Belt usage (%) N/A N/A N/A N/A 80**

BMI body mass index, SCPD sacrococygeal pilonidal disease, N/A not available
*p < 0.05; **p > 0.05
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cysts) or acquired pathologies such as Sister Mary Joseph’s nodule, skin tumors, 
pyogenic granuloma, umbilical hernia, and endometriosis [13, 21]. When diagnosis 
of UPD is not easy, complementary investigations should be considered [22, 23].

36.2  Treatment

An optimal treatment protocol for UPD includes the following goals: simple inter-
vention, low morbidity and recurrence rate, and fast return to normal activity. 
Despite these goals, there is no consensus about the ideal treatment of UPD. It 
should be kept in mind that no single mode of treatment meets all these goals. 
Analysis of the literature is difficult because of the following reasons: all published 
studies are case reports and small case series and, therefore, difficult to compare; 
many treatment modalities have been proposed for the definitive treatment of UPD; 
results are enormously heterogeneous; and follow-up periods are short or absent.

Treatment options range from non-operative (conservative) modalities to radical 
surgical procedures such as umbilectomy. Conservative treatment modalities 
include shaving around the umbilicus, simple incision, and curettage of the sinus 
with hair extraction [13, 14]. Eryilmaz et al. [13] reported a retrospective case series 
of 26 patients treated with conservative methods. They found that conservative 
treatment was successful in 88 % of patients. Healing and recurrence rates were not 
reported in this study. In a recent retrospective review on conservative treatment, 
Kareem reports 134 patients treated over 6.5 years. A follow-up period was avail-
able in 34 % of patients. Conservative treatment was successful in 76 % of patients 
without recurrence. Twenty-four percent of patients required more than one thera-
peutic session [14].

Although conservative techniques are simple to perform and cost-effective, they 
have not been well evaluated. Surgical excision, which is more effective, remains 
the therapeutic standard for UPD. Surgical treatment options include umbilectomy 
with immediate closure, umbilectomy with secondary intention healing, and exci-
sion of sinus with umbilicoplasty. Umbilectomy is the most radical procedure with 
probably the lowest recurrence rate. However, this technique is not cosmetically 
satisfactory and, therefore, should be considered as a last resort. Compared to 
umbilectomy, sinus excision and umbilicoplasty appear to achieve similar recur-
rence rates with better cosmetic results [16, 24].

36.3  Operative Technique for Sinus Excision 
and Umbilicoplasty

The patient is placed in a comfortable supine position. Spinal or inhalation anesthe-
sia can be used. At our institution, patients receive a first generation cephalosporin 
for antibiotic prophylaxis. A curvilinear incision (reverse bucket-handle) is made at 
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the inferior rim of the umbilicus from the 3 o’clock position to the 9 o’clock posi-
tion. The umbilicus proper should be retained in the skin flap. Dissection is carried 
down to the level of the linea alba and anterior sheaths of the rectus muscle. 
Umbilicus is everted completely. Sinus pit or pits can now be visualized (Fig. 36.1). 
A probe can be introduced into the pit or pits or methylene blue can be instilled into 
the sinus opening to better outline all involved parts (Fig. 36.2). Pit(s) and sinus are 
then dissected off circumferentially and excised completely (Fig. 36.3). After care-
ful hemostasis is obtained, the apex of the subcutaneous tissue beneath the umbili-
cus is sutured down to the linea alba with 2/0 absorbable sutures. This produces the 
desirable ingoing belly button. Further absorbable sutures are used to obliterate the 
subcutaneous dead space. The incision is closed with a running subcuticular 

Fig. 36.1 The everted umbi-
licus. Sinus pits are shown 
by arrows [12]

Fig. 36.2 The connecting 
tract between pits is revealed 
by a probe
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absorbable 4/0 suture and dressed with tissue adhesive. To help prevent a wound 
seroma, a ball of cotton or gauze should be placed in the umbilicus and held in place 
with an abdominal binder (Fig. 36.4).

36.4  Conclusions

Umbilical pilonidal disease (UPD) is seen less frequently than sacrococcygeal pilo-
nidal disease (SCPD). This rare occurrence is predominant in young adult males. 
Treatment options range from non-operative (conservative) modalities to radical 
surgical procedures. There is no consensus about the ideal treatment of 
UPD. Conservative measures have not been well evaluated. Surgical excision, 
which is more effective, remains the therapeutic standard for UPD. Many surgical 
treatment options have been described in the literature. Umbilectomy is the most 
radical procedure with probably the lowest recurrence rate. However, this technique 
is not cosmetically satisfactory and, therefore, should be considered as a last resort. 
Compared to umbilectomy, sinus excision and umbilicoplasty appear to achieve 
similar recurrence rates with better cosmesis.

Fig. 36.3 The tissue around 
the probe is removed

Fig. 36.4 (Left) Umbilicus preoperative. (Right) After the excision of the pits and sinus [12]
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Chapter 37
History of Tumors of the Umbilicus

Melvin A. Shiffman

37.1  Introduction

Cullen (1916) [1] (Appendix A) published his cases of benign tumors and primary 
and metastatic cancers involving the umbilicus and included an extensive review of 
cases previously published. He stated that Nicaise and Boursier, in 1881 [2], wrote 
an exhaustive treatise on umbilical diseases. Villar, in 1886 [3], wrote a thesis on 
umbilical tumors, going into the subject very carefully and making a satisfactory 
classification of the various umbilical tumors. Hanay (1843) [4] reported a scirrhous 
carcinoma of the umbilicus.

Nicaise and Boursier (1881) [2] discussed benign tumors such as:

 1. Hypertrophic umbilicus
 2. Angiomata
 3. Lymphocele
 4. Benign connective-tissue growths
 5. Myxomata
 6. Fibromata
 7. Papillomata
 8. Lipomata
 9. Dermoid cysts
 10. Sweat gland tumors
 11. Adenomyomata

They also described malignancies of the umbilicus including:

 1. Primary squamous-cell carcinoma
 2. Primary adenocarcinoma
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 3. Metastatic carcinoma from the stomach, gallbladder, intestine, ovary, and uterus 
and from other abdominal organs

 4. Telangiectatic myxosarcoma
 5. Spindle-cell sarcoma
 6. Round-cell sarcoma
 7. Melanotic sarcoma

Pernice (1892) [5] found 21 cases in the literature that he considered primary 
carcinoma of the umbilicus.

37.2  Primary Adenocarcinoma

Cullen (1916) [6] thought that primary adenocarcinoma of the umbilicus was pos-
sibly from remnants of the omphalomesenteric duct. Glazer (1973) [7] found a pri-
mary adenocarcinoma arising in a vitellointestinal duct remnant at the umbilicus.

Ross and Hill (1975) [8] described a case of primary adenocarcinoma of the 
umbilicus and reviewed the literature. They discussed possible origins of glandular 
tissue within this area. Multiple connections are present within the umbilicus (vas-
cular, lymphatic, and embryologic) that may give this area access to metastatic 
lesions. The primary tumors may originate within the usual umbilical tissue (skin 
and soft tissue). Glands that are not normally present in the region of the umbilicus 
rarely develop malignant neoplasms. They postulated that glandular tissue may 
arise either as metaplasia from squamous epithelium or from glandular embryologic 
rests including omphalomesenteric duct remnants and urachal remnants.

Hernandez et al. (1993) [9] studied the histological and ultrastructural features, 
as well as the immunoreactivity of one case of uncommon primary papillary and 
psammomatous adenocarcinoma of the umbilicus. Observations were undertaken in 
a 9-year follow-up and included the primitive tumor, two local recidives, and ingui-
nal lymphatic metastasis on two occasions. Papillary structures, numerous psam-
moma bodies, as well as weak and focal positive reactions to CEA and cytokeratin 
were present in all the tumors. Since these features and their ultrastructural charac-
teristics were identical to primary papillary serous neoplasias of the peritoneum and 
ovarium, the hypothesis of an origin in coelomic remnants was considered.

Alver et al. (2007) [10] described a case of a primary umbilical adenocarcinoma 
with short-time survival related to local recurrence and multiple hepatic metastases 6 
months after her surgical treatment. Alnaqbi et al. (2007) [11] described a 60-year- 
old patient with adenocarcinoma arising from the coelomic mesothelium of a hernia 
sac. The tumor was a serous papillary adenocarcinoma. No primary tumor was found.

Atri et al. (2009) [12] described a 28-year-old male who presented with com-
plaints of discharge from the umbilicus for 1 year duration. Discharge was thick and 
purulent in nature, associated with off-on pain in the abdomen which was mild to 
moderate in intensity and non-referred type. On local examination there was a 
 reddish brown swelling of 2.5 × 3.0 cm in size present in the umbilical region which 
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was subcutaneous, round, tender, mobile, and hard in consistency. Operative find-
ings revealed a nodule of 5 × 5 cm on the umbilicus. Swelling was not seen extend-
ing to the peritoneum, and adjacent structures were not infiltrated. Histopathology 
of the excised nodule was suggestive of adenocarcinoma of umbilicus.

A 51-year-old man with an umbilical mass was reported by Liu (2011) [13]. 
Surgical biopsy showed infiltrating neoplasm with glandular and focal papillary 
architecture. FDG PET/CT demonstrated a focus of abnormal uptake located in 
the umbilicus, without evidence of a primary tumor elsewhere. Further investiga-
tions with EGD, colonoscopy, and cystoscopy were all negative for a neoplasm. 
The whole-body FDG PET/CT is an ideal imaging modality for evaluation of an 
umbilical lesion, especially identification or exclusion of a primary neoplasm 
elsewhere.

37.3  Angiomyxoma

Angiomyxoma of the umbilicus was reported by Fortune and Ostor (1980) [14] and 
Goksever et al. (2010) [15].

37.4  Benign Tumors of the Umbilicus

37.4.1  Teratoma

Teratomas consist of a combination of the tissues from all three blastodermic layers 
(ecto-, meso-, and endoderm). One distinguishes mature teratomas (cysts), imma-
ture teratomas (solid tissue), and malignantly degenerated teratomas.

Brooks (1919) [16] reported the first teratoma of the umbilicus. Chavali et al. 
(2014) [17] had a patient with immature teratoma at the umbilicus region presenting 
as exomphalos.

Kreczy et al. (1994) [18] described a case of 10 × 7 × 5-cm mass located just at 
the end of an omphalocele in the umbilical cord of a full-term baby. The tissues of 
all three germinal layers could be found, but there were no skeletal structures. Five 
cases were found in the literature from 1887 to 1993, the latest reported in 1985.

Teratomas of the umbilical cord are very rare lesions. They discussed the relation-
ship between the teratoma of the umbilical cord and the holoacardius amorphus.

37.4.2  Hemangioma

There was a case report of umbilical hemangioma by Sathiyathasan et al. (2011) [19].
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37.4.3  Heterotopic Liver

Heterotopic liver was noted in the umbilicus by Lee et al. (2011) [20].

37.4.4  Polyp

Kuitin et al. (1979) [21] stated that anomalies of the omphalomesenteric duct 
(OMD) present a variety of surgical problems. The most readily apparent of these 
lesions is the umbilical polyp. One-third of patients explored at their hospital and 
56 % of patients reviewed had an additional OMD anomaly when explored for an 
umbilical polyp. The preferred treatment for this lesion should be a minilaparotomy 
after the presence of intestinal mucosa at the umbilicus is confirmed.

37.4.5  Colonic Mucous Membrane

Rejmanowski et al. (1989) [22] noted heterotopy of colonic mucous membrane in 
the navel skin of a 1.5-year-old child.

37.4.6  Endometriosis

Endometriosis involving the umbilicus is attributed to Villar (1886) [23] by Cullen 
(1916) [24] who describes von Noorden’s case (1901) [25] and then refers to Mintz 
(1899) [26] and finally Villar’s (1886) case. The citation was “As will be noted from 
the history, the patient was a woman 39 years of age. There was no evidence of 
inflammation. Histologic examination in some places showed groups of glands 
lying in a stroma differing from the ordinary surrounding stroma. These groups of 
glands were lined with one layer of cylindric epithelium, and the cavities of some of 
the dilated spaces contained cells that had taken up blood-pigment.

[Von Noorden draws attention to the fact that his case bore a marked resem-
blance in many ways to Mintz’s case. There remains little doubt in my mind that 
the glands resemble those found in the body of the uterus, and the thickened, 
dense stroma around them bears a marked resemblance, even with the very low 
power, to the stroma of the uterine mucosa. The picture, at any rate, is much more 
suggestive of a glandular growth of uterine origin than of one coming from the 
sweat-glands. I endeavored, through Professor Doderlein, of Munich, to locate 
Dr. von Noorden, and, if possible, secure a section of this growth, but have not 
been successful.”—T. S. C.]
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After Glands in a Small Umbilical Tumor. von Noorden [25]… The glands in the lower half 
of the picture bear quite a resemblance to uterine glands. Those in the center of the field 
remind one of the pictures seen in the depths of uterine glands, where there is some redu-
plication of the folds. The gland in the left part of the field is markedly dilated and contains 
much detritus. It is rather difficult to classify this tumor reported by Villar, but as it presents 
a few clinical and histologic points suggestive of the group under consideration, I mention 
it here, although it is not considered in the digest.

Steck and Helwig (1965) [27] stated that the differential diagnosis of a lesion of 
the umbilicus including hernia, embryological rest masses, and various granulomas, 
all these must be excluded before diagnosis of cutaneous endometriosis of the umbi-
licus is confirmed.

According to Wellberry (1999) [28], although retrograde menstruation seems 
almost certain to be involved in the pathogenesis of endometriosis, that theory does 
not explain the full spectrum of the disease. For example, endometrial implants are 
occasionally found in such remote sites as the lung or even the nose. Moreover, 
endometriosis also occurs, rarely, in men taking large doses of estrogen. The theo-
ries of coelomic metaplasia and Müllerian remnant differentiation are better suited 
than the theory of retrograde menstruation to explain some of these exceptional 
circumstances.

Endometriosis typically appears as superficial “powder burn” or “gunshot” 
lesions on the ovaries, serosal surfaces, and peritoneum—black, dark-brown, or blu-
ish puckered lesions, nodules, or small cysts containing old hemorrhage surrounded 
by a variable extent of fibrosis. Atypical or “subtle” lesions are also common, 
including red implants (petechial, vesicular, polypoid, hemorrhagic, red flame-like) 
and serous or clear vesicles [29].

Anaf et al. (2000) [30] reported that microscopically the glandular epithelium is 
one layer thick with cuboidal or tall cells and eosinophilic cytoplasm. The degree of 
cyclic changes of the glandular component depends on the amount of fibrous tissue, 
the amount of stroma around the glands, and the degree of vascularity. Endometriosis 
in places with native smooth muscle component may induce marked hypertrophy 
identical to that observed in cases of adenomyosis that leads to the creation of ade-
nomyomata or adenomyomatous nodules.

Douglas and Rotimi (2004) [31] reviewed the clinicopathological characteristics 
of 34 cases of extragenital endometriosis. Eleven cases were in the intestinal tract 
and two in the urinary tract, and 21 were in other sites, including the Pfannenstiel 
scar, inguinal canal, umbilicus, and perineum.

Mechsner et al. (2009) [32] performed immunohistochemical analysis (Ki 67, 
estrogen/progesterone, CD 10, smooth muscle actin, desmin, caldesmon, von 
Willebrand factor, cyclooxygenase-2, and VEGF) of umbilical endometriosis and 
found that these will help establish the diagnosis. Fukuda and Mukai (2010) [33] 
showed the usefulness of CD10 in identifying the interstitium of ectopic 
endometriosis.

There are numerous reports of endometriosis of the umbilicus [31, 34–82].
Neoplastic changes can occur in endometriosis [83–87].
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Chapter 38
Umbilical Metastasis: Current Viewpoint

Raimondo Gabriele and Marco Conte

38.1  Introduction

Umbilical nodules are rare and can be classified as benign or malignant. Benign 
tumors include cutaneous endometriosis, foreign body granuloma, melanocytic 
nevi, papilloma, fibroma, epithelial inclusion cysts, epidermoid cysts, seborrheic 
keratosis, abscess, omphalitis, pilonidal sinus, keloid, hernia, and myxoma. Primary 
umbilical malignancies are less common than metastatic by a ratio of nearly 1:8 
[1–7]. These include adenocarcinoma, sarcomas, malignant melanomas, basal cell 
carcinomas, and squamous cell carcinomas. Clinically they cannot be differentiated 
from secondary tumors. More frequently (80 % of cases) umbilical malignant 
lesions are represented by intra-abdominal neoplasm metastases [8–15]. In the last 
instance, these lesions also are named “Sister Mary Joseph nodule” (SMJN). In 
1949 Sir Hamilton Bailey first used this eponym in his book Physical Signs in 
Clinical Surgery to describe umbilical metastases, in honor of Sister Mary Joseph, 
superintendent nurse and surgical assistant of Dr. William Mayo at St. Mary’s 
Hospital in Rochester (at present Mayo Clinic, Minnesota). Sister Mary Joseph was 
the first to note the link between umbilical nodules and intra-abdominal malignancy 
[16–26].
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38.2  Epidemiology

We have analyzed the scientific literature of the last decade (2005–2015), and using 
the keywords “Sister Mary Joseph’s nodule” and “umbilical metastases,” we found 
a total of 125 scientific papers on the subject. Results are useful for the purposes of 
our study with 108 manuscripts for a total of 253 cases of umbilical metastases 
observed.

The umbilicus is the favorite venue of intra-abdominal metastasis of tumors. The 
umbilical nodule may represent the early symptom of malignancy to diagnose or the 
recurrence of a cancer already known [3, 11, 27–43]. In 80 % of cases, the umbilical 
lesion is the first sign of malignancy, whereas 20 % appear after the diagnosis and/
or treatment of the primary tumor (Table 38.1). The SMJN shows with a higher 
incidence in females with a ratio of 1.7:1 (Table 38.2). The fifth and sixth decades 
are the age groups most represented (Table 38.3).

The gastrointestinal tract is the most common location (40 %) of the primary 
tumors followed by the genitourinary tract (37 %) and other locations (12 %). In the 
11 %, primitive neoplasms are unknown (Tables 38.4 and 38.5).

Ovarian carcinoma is the most frequent site of primaries (71 %) followed by the 
pancreas (33 %), stomach (31 %), and colon-rectum (15 %) (Tables 38.6 and 38.7). 
Histological findings show that most cases involved metastasis of adenocarcinoma 
[3, 5–11, 13, 20–32, 35–65].

Clinical Presentation:

Before diagnosis of primary cancer After diagnosis of primary cancer Unknown

111

cases

114

cases

28

cases

Table 38.1 Clinical presentation of SMJN
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Sex
- Male            85

- Female        147

- Unknown      21F M NS

8 %

34 %

58 %

Table 38.2 Distribution of 
patients according to sex

Age group (years)

60

50

40 0–39

40–49

50–59

60–69

70–79

80–99

0–39

9

21

48

55

33

15

40–49 50–59 60–69 70–79 80–99

30

20

10

0

Table 38.3 Distribution of patients according to age group
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Primitive lesions
Total cases: 253

120

100

80

60

40

20

37 %
40 %

12 % 11 %

0

Cases 92 103 30 28

UnknownOtherGastrointestinal tractGenitourinary

Table 38.4 Distribution of patients according to organ systems

Table 38.5 Distribution of 
patients according to primary 
site of malignancy

Organ system n

Gastrointestinal tract 103

Colon 16
Stomach 31
Gallbladder 13
Pancreas 34
Others 9
(Appendix 3, anus 1, esophagus 2, ileum 2, 
duodenum 1)
Genitourinary 92

Prostate 6
Ovary 65
Uterus 11
Bladder 3
Others 7
(Fallopian tubes 3, kidney 2, urachus 1, penis 1)
Others 30

Pulmonary 5
Lymphoma 6
Neuroendocrine 2
Peritoneal mesothelioma 9
Breast 1
Liver 2
Melanoma 2
DSRCT 3
(Desmoplastic small round cell tumor)
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Gastrointestinal Tract
Total cases: 103

Colon

- Colon                   16
- Stomach               31
- Gallbladder           13
- Pancreas               34
- Others                   9

9 %

13 %

33 %

15 %

30 %

Pancreas

(Appendix 3, Anus1, Esophagus 2,
Ileum 2, Duodenum 1)

Gallbladder

StomachOther

Table 38.6 Gastrointestinal tract: distribution of patients according to primary tumor site

Genitourinary
Total cases: 92

Prostate Ovary

12 %

6 %

71 %

3 %
8 %

Uterus Bladder Other

(Fallopian tubes 3, Kidney 2,
Urachus 1, Penis 1)       

- Prostate           6
- Ovary               65
- Uterus               11
- Bladder            3
- Others              7

Table 38.7 Genitourinary tract: distribution of patients according to primary tumor site
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38.3  Clinical Findings

Umbilical metastasis nodule presents as an occasionally painful lump of hard- 
fibrous consistency, irregular edges, attached to the anterior abdominal wall. The 
surface may be ulcerated and necrotic, with hematic, serous, purulent, or mucous 
discharge. The size is usually between 0.5 and 2 cm, although lesion up to 10 cm has 
been reported (Fig. 38.1). Instead of a distinct nodule, it may also present as a dif-
fuse induration of the subcutaneous tissue. The primary symptoms of an internal 
cancer may be a painless umbilical mass that is misdiagnosed as an umbilical 
hernia.

Fig. 38.1 Umbilical lump covered by the erythematous skin
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38.4  Pathophysiology

A full understanding of the mechanisms whereby the tumor spreads to the umbili-
cus remains unclear. However, following anatomical criteria, several hypotheses 
have been proposed.

The umbilical ring is a scar invaginated on the abdominal wall between the 
transversalis fascia and peritoneum. After birth, the fetal cord structures develop 
into ligaments or peritoneal folds: (1) the median umbilical ligament secondary to 
the obliterating urachus, (2) medial umbilical ligaments (which are obliterated 
umbilical arteries), and (3) the ligamentum teres (obliterated left umbilical vein) 
that continues into (4) the falciform ligament. On the lateral umbilical folds, the 
inferior epigastric vessels and, sometimes, a vestigial vitelline duct connecting the 
umbilicus to the ileum can be recognized. The umbilical region shows a rich arte-
rial supply that includes the inferior epigastric and deep circumflex iliac branches 
of the external iliac artery and the superior epigastric branch of the internal mam-
mary artery.

The venous drainage includes several anastomotic branches, coming from crani-
ally the axillary vein, through the internal mammary vein, and, caudally, the femoral 
vein through the superficial epigastric vein. In addition, the umbilicus may be con-
nected with the portal system, through small umbilical veins.

The lymphatic system connects the umbilical region to the axillary, inguinal, and 
para-aortic lymph nodes. The deep lymphatic system passes along the falciform 
ligament, pierces the diaphragm, and enters the anterior mediastinum or courses to 
the nodes around the iliac arteries [66–73].

All these systems (arterial, venous, and lymphatic) as described represent pos-
sible routes by which metastatic tumor cells could implant into the umbilical 
region.

It is reasonable to suggest that direct extension of tumor through the peritoneum 
is the preferred route for gastrointestinal tumors. Furthermore, the common associa-
tion between hepatic and umbilical metastases might suggest that the tumor spreads 
from the primary site to the liver through the portal system and then, through the 
lymphatic and/or venous channels, to the umbilicus. It is still unclear if the umbili-
cal tumor spread precedes the hepatic spread or vice versa.

Renal cell carcinoma typically spreads via extrarenal extension, lymphatic dis-
semination, or venous invasion by the tumor. Intraperitoneal spread may occur as a 
result of disruption of the renal capsule [3, 11, 34–38, 74–87]. The dissemination of 
neoplastic cell through the urachus is assumed to be the mechanism for the bladder 
cancers.

Hematogenous, lymphatic, and venous spread all represent valid mechanisms of 
tumor spread from gynecological cancers [3, 6–9, 11, 25–38, 63–77].
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38.5  Discussion

Metastatic cancer of the umbilicus, known as Sister Mary Joseph nodule, is typi-
cally associated with visceral malignancy. It is an uncommon and rare manifestation 
of an abdominopelvic neoplasm (1–3 %). Usually it indicates disseminated disease 
and poor prognosis surgically not amenable in the majority of cases [71, 88–103].

Statistical data analysis of last 10 years, over 253 cases of umbilical metastases 
published in 108 scientific papers, showed interesting details, sometimes different 
from those previously reported. SMJN predominates in female (147 cases, 58 %) 
than male (85 cases, 34 %) with a ratio of 1.7:1. The remaining 8 % is not specified 
by some authors in their work. The reasons for this gender difference remain unclear. 
The higher incidence is found between the fifth and sixth decades (57 %) with high-
est peak between 60 and 69 years (30 %).

In 88 % of cases (225 out of 253), we are able to diagnose the primary neoplasm, 
whereas in 11 % of cases, the source of primary site of the tumor remains unknown. 
SMJN can be the first clinical sign of a not yet identified malignancy or a manifesta-
tion of recurrence in a patient with a previous malignancy [52–67, 104–107]. In the 
majority of cases (80 %), umbilical metastasis represents the first manifestation of 
intra-abdominal malignancy, whereas in 20 % of cases, it is detected during or after 
management and treatment of primary tumor.

Noninvasive diagnostic techniques of SMJN include: ultrasonography, dermos-
copy, computerized tomography (CT) scan, and positron emission tomography 
(PET) imaging. The aim of these procedures is to increase the suspicion of an 
umbilical metastatic tumor. In this last instance, excisional biopsy with histopatho-
logical evaluation is mandatory to achieve the diagnosis and to find the possible 
primary site. Fine-needle aspiration cytology is more indicated in those cases of 
recurrence umbilical metastasis to support histological behavior of a previously 
treated malignancy [14–32, 41–47, 108–118].

The gastrointestinal tract is the most frequent location of the primary malignancy 
among the organ systems (40 %), followed by the genitourinary tract (37 %). In 
12 % of cases, other organs are affected (respiratory, lymphopoietic, neuroendo-
crine, peritoneal, mammary, liver, melanocytic, and desmoplastic small round cell 
tumors (DSRCT)). In 11 % the origin site is unknown. The ovary is the most com-
mon site of primary neoplasm, representing 28.8 % of all primary tumors and 70.6 % 
of those of the genitourinary tract followed by the uterus (11/92 cases), prostate 
(6/92), bladder (3/92), fallopian tubes (3 cases), kidney (2 cases), and urachus (1 
case), and the penis (1 case) is the remainder.

Pancreatic cancer is the recently most common site of gastrointestinal tract 
(33 %) and the second of all primary neoplasm (15.1 %). Usually it is localized to 
the tail and the body, rarely to the head.

Then in decreasing order of frequency, we find the stomach (30 %), the colorectum 
(15.5 %), and the biliary tree (12.5 %). Others nearly 9 % are evaluated (appendix three 
cases, esophagus two cases, ileum two cases, duodenum one case, and anus one case).
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SMJN is usually considered a sign of advanced primary malignancy and represents 
widespread metastasis with an associate poor prognosis [9–24, 54–68, 84–90, 119].

Survival rates in these patients range from 2 to 11 months after the discovery of 
umbilical lesion, even if isolated cases of greater survival are reported in interna-
tional literature [3–29, 44–77, 88–114].

Current statistical data do not show notable difference in survival when the 
umbilical malignancy is diagnosed before eventual treatment of primary neoplasm 
(9.7 months) comparing with those when the umbilical lesion appears after primary 
tumor treatment (7.6 months).

Normally the finding of SMJN almost certainly establishes the inoperability of 
the patient, except those cases which necessitate a palliative or emergency surgical 
treatment.

Aggressive and combined approach (surgery with chemotherapy and/or radio-
therapy) may be useful in isolated cases to increase survival. To make this choice, 
we must take care of the stage of cancer and the patient’s clinical condition.

A careful analysis of the data reported in the literature regarding the correlation 
between the primary tumor and umbilical metastases leads to the belief that these 
patients are frequently affected by primary tumors that usually have a slow and pro-
gressive clinical course, with a low and nonspecific initial symptoms, such as neo-
plasms of the ovary, pancreatic body-tail, prostate, as well as gastric gland. The 
diagnosis of these tumors occurs most often in advanced stage with widespread 
metastases and poor prognosis. That may explain the negative prognostic significance 
of SMJN, which therefore is always a valuable indicative sign of advanced cancer.
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Chapter 39
Umbilical Tumors

Saleh Abdel-Kader and Fikri M. Abu-Zidan

39.1  Introduction

The umbilicus is an abdominal scar that persists after the fall of the umbilical 
cord (the only root for food and gas exchange of the fetus). No wonder, the umbi-
licus is related to various embryological remnants including the vitellointestinal 
duct, the urachus, the falciform ligament, and the vesicoumbilical ligaments 
(Fig. 39.1) [1].

A wide variety of tumors occur in the umbilicus, mostly metastatic from the vis-
cera. These metastases are attributed to the generous vascular and fetal connections 
of the umbilicus. Umbilical tumors account for about 10 % of all tumors affecting 
the anterior abdominal wall. The majority are benign (80 %) while malignancy is 
rare (20 %) [2]. Majority of umbilical tumors are secondary to intra- abdominal 
malignant disease, while primary umbilical tumors are extremely rare [3].
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Fig. 39.1 The 
relationship of the 
umbilicus to different 
embryological structures 
including (1) the 
vitellointestinal duct, (2) 
the allantois, (3) the 
umbilical vein, and (4) the 
umbilical arteries 
(Illustrated by 
Mohammad Abu-Zidan, 
undergraduate student, 
UAE University, UAE)

39.2  Umbilical Anatomy

The umbilicus is a wrinkled scar covered by a normal skin at the linea alba, midway 
between the xiphoid process and symphysis pubis at the previous site of discon-
nected umbilical cord. The periumbilical tissues form the thinnest part of the 
abdominal wall. The umbilical fascia, which supports the floor of the umbilicus, is 
a condensation of the fascia transversalis and is firmly adherent to the deeper peri-
toneum and to superficial linea alba.

Figure 39.1 shows the relationship between the umbilicus and the different 
remnants of the embryological structures. They form various peritoneal folds and 
ligaments. These include: (1) the obliterated residual of the vitellointestinal duct. 
It once connected the yolk sac to the terminal ileum and may persist in adulthood 
as Meckel’s diverticulum, (2) the urachus (median umbilical ligament) which is 
the obliterated allantois that connected the umbilicus to the roof of the urinary 
bladder, (3) the falciform ligament which is the remnant of the umbilical vein that 
drained to the inferior vena cava carrying oxygenated blood, and (4) the vesicoum-
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bilical ligaments on the sides of the urachus, which were the umbilical arteries 
originating from the internal iliac arteries and carrying deoxygenated blood to the 
placenta [4].

39.3  Clinical Manifestations

Patients having umbilical tumors usually present with an umbilical swelling of vari-
able sizes. This can be painful and misdiagnosed as obstructed umbilical hernia. 
The swelling may ulcerate and bleed resembling infected umbilical pilonidal 
abscess. The tumor may completely replace the umbilicus [5]. Patients may have 
nausea, vomiting, weight loss, constipation, pain, melena, or other symptoms 
depending on the origin of the tumor or extent of its metastasis.

Umbilical metastasis was first reported in 1864 by Storer [6] who called it “Sister 
Mary Joseph’s nodule.” It may be the first presenting sign in patients with unknown 
malignant disease. This nodule may occur as dermal, subcutaneous, or peritoneal 
deposit. It usually presents as firm, irregular nodule or exfoliative umbilical mass 
that may ulcerate and become painful. It may occasionally discharge serous fluid 
and may become infected and bleed. It may have different colors including normal 
skin, red, blue, purple, brown, or black color. This depends on the depth of tumor 
penetration into the skin, its vascularity, and the presence of inflammation and 
hemorrhage.

Patients may also present with periumbilical erythema due to hyperemia. This 
hyperemia results from obstruction of the cutaneous lymphatic vessels by the tumor 
[7]. Rarely, patients may develop periumbilical ecchymosis (Cullen’s sign), due to 
intrahepatic tumor hemorrhage or hemorrhagic ascites. In such cases the ecchymo-
sis is likely to be due to blood tracking along the falciform ligament. Periumbilical 
hemorrhage caused by malignancy is an ominous predictor of high mortality [8].

39.4  Histopathology

Primary umbilical tumors can be adenocarcinoma, melanoma, carcinoid tumor, and 
serous carcinoma of the peritoneum [9]. The absence of sebaceous or sweat glands 
in the umbilicus cannot explain the origin of primary adenocarcinomas. Nevertheless, 
they may stem from metaplasia of the squamous epithelium or the glandular com-
ponents of the vitellointestinal duct and the urachus [5]. Adenocarcinomas arising 
from the columnar epithelium covering the embryonic remnant of the umbilical 
cord are identical to primary papillary serous neoplasia of the peritoneum and ova-
ries. It may originate from coelomic remnants. Primary umbilical adenocarcinoma 
could also arise from preexisting endometrioma and from the mesothelium of the 
hernia sac [10].
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Table 39.1 shows the most common sites of metastasis to the umbilicus by their 
frequency and their percentages as reported by Dubreuil et al. [1]. Table 39.1 sum-
marizes the findings of Table 39.2, which shows the most frequent sites of umbilical 
metastasis ordered by their frequency.

There are other rare causes for umbilical malignancy. Uncommonly, adenocarci-
noma arising from Meckel’s diverticulum may invade the umbilicus [11]. 
Furthermore, umbilical Paget’s disease was described in a patient with prostatic 
cancer. Both the umbilicus and prostate are derived from a similar embryonic ori-
gin, the cloaca [12]. Other rare tumors that spread into the umbilicus include carci-
noid tumors, leiomyosarcoma, granulosa cell tumor, myxoid liposarcoma of the 
stomach, small cell carcinoma of the lung, myeloma, peritoneal mesothelioma, 
adenoacanthoma of the uterus, hepatoma, transitional cell carcinoma, and mixed 
Mullerian tumors [13]. Non-Hodgkin’s lymphoma and acute myeloid leukemia 
were reported to metastasize to the umbilicus producing a rapidly growing ulcer-
ative lesion [14, 15].

Table 39.1 Common organs as the 
source for Sister Mary Joseph’s 
nodules by their ordered frequency

Ovaries
Stomach
Colorectal and small bowel
Pancreas
Endometrium
Cervix
Breast
Gallbladder
Lung
Prostate

Table 39.2 Primary site of carcinomas in 121 men and 176 women having Sister Mary Joseph’s 
nodule

Site Men Women Combined (%)

Stomach 36 (30 %) 16 (9 %) 52 (17.5 %)
Rectum, colon, and small bowel 30 (25 %) 21 (12 %) 51 (17.2)
Pancreas 22 (18 %) 14 (8 %) 36 (12.1 %)
Lung 4 (3 %) __ 4 (1.3 %)
Ovary _ 60 (34 %) 60 (20.2 %)
Endometrium _ 21 (12 %) 21 (7.1 %)
Cervix _ 9 (5 %) 9 (3 %)
Gallbladder _ 5 (3 %) 5 (1.7 %)
Breast _ 5 (3 %) 5 (1.7 %)
Prostate 2 (2 %) __ 2 (1 %)
Others 6 (5 %) 9 (5 %) 15 (5.1 %)
Unknown 21 (17 %) 16 (9 %) 37 (12.5 %)
Total 121 (100 %) 176 (100 %) 297 (100 %)

Data were retrieved from Dubreuil et al. [1], Data were used with permission [1]
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Histologically, most metastatic lesions are adenocarcinoma followed by squa-
mous cell carcinoma. The immune profile of the tumor can indicate its origin. 
Tumors arising from the urachus are predominantly transitional epithelium in 
origin but occasionally have glandular epithelium. They usually affect the males 
and present with suprapubic mass and difficult micturition [3]. Table 39.3 shows 
the different histopathological varieties of malignant tumors that spread to the 
umbilicus.

39.5  Pathophysiology of Malignant Disease Spread

The umbilicus has numerous embryonic vascular and lymphatic connections which 
make it vulnerable to neoplastic cell deposition. Table 39.4 shows different routes in 
which tumors can metastasize to the umbilicus and vise versa. These include the 
following.

Table 39.3 Pathological 
varieties of malignant tumors 
that spread to the umbilicus

Adenocarcinoma
Squamous cell carcinoma
Melanoma
Carcinoid
Leiomyosarcoma
Granulosa cell tumor
Myxoid liposarcoma of the stomach
Small cell carcinoma of the lung
Peritoneal mesothelioma
Adenoacanthoma of the uterus
Hepatoma
Transitional cell carcinoma of the bladder
Papillary serous carcinoma of peritoneum
Umbilical Paget’s disease
Mixed Mullerian tumor
Myeloma
Non-Hodgkin’s lymphoma
Acute myeloid leukemia

Table 39.4 Routes of spread 
of malignancy to the 
umbilicus

Contiguous extension
Umbilical hernia
Iatrogenic spread
Embryological remnant spread
Lymphatic spread
Arterial spread
Venous spread

39 Umbilical Tumors



386

39.5.1  Contiguous Extension

The umbilicus is directly related to the extraperitoneal tissue, making the spread 
from peritoneal surface to the umbilicus very likely [2]. The most common 
example is the ovarian cancer contiguous spread to metastasize to the umbilicus. 
Vascular or lymphatic spread is not the cause of metastasis in this condition [16].

39.5.2  Umbilical Hernia

Sometimes the tumor cells become embedded in an old umbilical hernia and can be 
misdiagnosed as incarcerated umbilical hernia [3].

39.5.3  Iatrogenic Spread

After laparoscopic surgery, port-site metastasis can occur at the umbilicus. This 
occurs either via direct invasion through the thin wall at the incision site or due to 
tracking of tumor cells into the incision at surgery. Rarely, these metastases are 
associated with hidden intra-abdominal malignancy [17].

39.5.4  Embryological Remnant Spread

Although embryological remnants were thought to play a major role in metastasis 
to the umbilicus, it seems that it has minor role compared with other routes for 
spread [18].

39.5.5  Lymphatic Spread

Lymphatic connections exist between periumbilical skin and deep lymphatic net-
work; para-aortic, internal mammary; and external iliac nodes [19]. Other connec-
tions are present with the superficial abdominal lymphatic network and axillary and 
inguinal lymph nodes. Cutaneous lymphoscintigraphy revealed unusual patterns of 
lymphatic spread [20]. Lymphatic spread is predominantly a retrograde lymphatic 
permeation [21]. In addition, the umbilicus is the point of intersection of numerous 
lymphatic networks. This explains the high risk of lymphatic spread to the umbili-
cus and also the high risk of dissemination from it [22].
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39.5.6  Venous Spread

The vertebral venous system is very important for cutaneous spread of the umbilical 
tumors. The venous drainage of the umbilicus goes into different directions includ-
ing: (1) the axillary veins through the lateral thoracic veins, (2) the femoral veins 
through the superficial epigastric veins, (3) the portal vein through small veins in the 
ligamentum teres, and finally (4) the vertebral veins, which connect the abdominal 
wall veins with the head and neck veins. This route is important because it bypasses 
the portal, pulmonary, and caval veins [21, 23].

39.5.7  Arterial Spread

Malignant cells can migrate through bloodstream to be implanted in the umbilicus [24].

39.6  Differential Diagnosis

Table 39.5 shows the differential diagnosis of an umbilical swelling. Many benign 
diseases are found in the umbilicus, such as inflammation, pilonidal sinus, fistulas, 
hernias, and endometriosis. Endometriosis usually presents as a brownish red 
 nodule which characteristically increases in size and becomes painful during 

Table 39.5 Benign and malignant umbilical lesions

Benign lesions

Cutaneous endometrioma
Pilonidal abscess and fistula
Incarcerated umbilical hernia
Vitellointestinal cyst
Congenital polyps
Skin and subcutaneous tissue lesions (papilloma, nevi, fibroma, lymphangioma, epithelial 
inclusion cyst)
Malignant lesions

Metastatic tumors
Primary adenocarcinoma
Squamous cell carcinoma
Basal cell carcinoma
Adenocarcinoma of urachal remnants
Malignant melanoma
Myosarcoma
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menstruation. It may bleed especially during menses. It represents about 10 % of 
extrauterine endometrial tissue in all women at childbearing age [25]. The differen-
tial diagnosis also includes granuloma (pyogenic, foreign body), urachal duct cyst, 
omphalomesenteric duct abnormalities, keloid, epithelial inclusion cyst, and benign 
and malignant tumors [26, 27]. Adenocarcinoma is uncommon and is difficult to be 
distinguished from secondary deposits (Sister Mary Joseph’s nodule) [28].

39.7  Diagnostic Workup

Complete clinical examination is of great importance to achieve the correct diagno-
sis. A detailed examination of the umbilicus and periumbilical area should be per-
formed during the assessment of a known cancer patient. Alternatively, when an 
umbilical tumor is suspected, a full clinical examination should be performed to try 
to find the source of metastasis. Table 39.1 shows the organs from which metastasis 
commonly originates.

Table 39.6 shows the suggested workup when a malignant umbilical tumor is 
proven by histopathology. Laboratory investigations include a complete blood cell 
count, liver function test, urea, creatinine, and electrolytes. Tumor markers like 
CA125, CA19-9, and carcinoembryonic antigen (CEA) are helpful both for the 
diagnoses and prognosis of the disease.

High-resolution ultrasound scan can detect small nodules located few centime-
ters beneath the skin. It can also demonstrate the solid nature of the umbilical nod-
ule [11]. Furthermore, it may detect peritoneal masses, lymphadenopathy, liver 
metastases, or ascites.

Table 39.6 Workup for 
patients having umbilical 
tumors

Blood investigations

Complete blood cell count
Liver function tests
Tumor markers: CA125, CA 19-9, CEA
Radiology

Ultrasound
Computed tomography
MRI
PET
Procedures

Fine needle aspiration
Excisional biopsy
Upper gastrointestinal endoscopy
Lower gastrointestinal endoscopy
Laparoscopy
Laparotomy
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A computed tomography scan (CT scan) may reveal intra-abdominal mass, 
hypertrophic lymph nodes, and locally advanced tumors [29]. PET-CT scan is a use-
ful modality to discover primary lesions of hidden malignancy [30].

Umbilical masses should be biopsied to reach a histopathological diagnosis. This 
includes fine needle aspiration of the nodule. The cytological examination can pro-
vide a rapid and reliable diagnosis, especially in patients with documented malig-
nancy [13]. Alternatively umbilical masses should be excised for a definite diagnosis 
[27]. Immunohistochemistry of the fine needle aspiration (FNA) may guide the 
diagnosis in particular patients with unknown primary tumors [31]. Upper and 
lower gastrointestinal endoscopy may be useful in defining the primary origin of the 
tumor. Exploratory laparotomy may be indicated when the origin of the tumor can-
not be identified. Diagnosis of primary umbilical carcinoma is reached only by 
exclusion [3].

39.8  Treatment

The treatment of primary umbilical adenocarcinoma is surgical followed by adju-
vant chemotherapy. Different oncological surgical modalities are implemented. The 
standard treatment is complete radical excision of the tumor with adequate safety 
margin. Abdominal exploration is indicated to rule out existence of a primary tumor 
that had not been discovered before surgery [32]. Sentinel lymph node biopsy must 
be carried out in patients with primary skin malignant lesions [33]. Unnecessary 
handling, palpation, and probing should be avoided. Debulking surgery followed by 
adjuvant chemotherapy is the offered palliative treatment for advanced malignant 
tumors. Surgical cytoreduction by omentectomy is an option for unresectable malig-
nant umbilical tumors. Metastatic deposits if treated by aggressive surgical excision 
including resection of primary tumor will show occasional long-term survival [34]. 
Reconstruction of the umbilicus is seldomly needed after surgical excision of the 
malignant lesion. Plastic surgeons have many techniques for reconstruction espe-
cially after surgery for benign lesions. These techniques include double V-Y proce-
dures, local flaps, bilateral advancement flaps, circumferential rotation flaps, and 
local flaps combined with conchal cartilage composite graft [35].

39.9  Prognosis

The presence of an umbilical metastatic mass usually carries a poor prognosis indi-
cating a widespread tumor. Untreated patients may survive up to 11 months from 
the time of diagnosis [11] Few patients (13.5 %) with umbilical metastasis remain 
alive after 2 years. Prolonged survival in cases of solitary umbilical metastasis has 
been reported. These cases require aggressive surgery and chemotherapy [1]. 
Primary malignant umbilical tumors which arise from the skin, such as squamous 
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cell carcinoma, basal cell carcinoma, and malignant melanoma, have a favorable 
outcome if excised early [33]. However, the prognosis is still not well defined for 
the primary adenocarcinoma because they are extremely rare [32]. More case 
reports of primary umbilical tumors will help to elucidate the pathogenesis, diagno-
sis, therapeutic options, and prognosis of these tumors [5].

39.10  Learning Points

 1. Majority of umbilical malignant tumors are metastatic while primary malig-
nancy is rare.

 2. Generous vascular and embryologic connections of the umbilicus explain the 
reason for umbilical metastasis.

 3. Thorough examination of the umbilicus should be a routine part of the assess-
ment of a known cancer patient.

 4. Primary malignant umbilical tumors are diagnosed by exclusion of metastasis to 
the umbilicus.

 5. Aggressive surgery and chemotherapy may be required for solitary metastasis to 
the umbilicus or primary malignant umbilical tumors.

 6. The presence of umbilical metastasis indicates a poor prognosis.
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Chapter 40
Surgical Approaches for Melanocytic Nevi 
and Malignant Melanoma of the Umbilicus

Christoph R. Loeser, Edgar Dippel, Adrien Daigeler, Soraya Navysany, 
and Laurenz Schmitt

40.1  Introduction

Malignant melanoma in the navel is a rather rare finding despite the fact that we 
treat around 300 new cases of melanoma each year in skin cancer centers like the 
one in Ludwigshafen. On the other hand, patients present with nevi in the umbilicus 
quite often. Depending on the exact location at the superficial or deeper part of the 
navel, the individual sensitivity, and the form of the tunnel like structure, clinical 
observation and dermoscopic evaluation are impaired, if possible at all. Due to these 
limitations, complete removal of the lesion in an outpatient setting with histological 
examination might prove a sensitive decision. Useful approaches for these rather 
frequent but for the uninitiated difficult-to-reach lesions are presented. Once a mela-
noma is histologically proven, complete removal with an appropriate security mar-
gin is mandated, eventually requiring reconstructive procedures.
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40.2  Technique

Surgical approaches for the minimal invasive removal of melanocytic lesions and 
melanoma of the navel.

40.2.1  Melanocytic Nevi

Melanocytic nevi frequently appear in the navel. Quite often, the lesion inside the 
navel is completely hidden (Fig. 40.1). When revealed by lateral tension, the lesion 
is only partially exposed. In these cases, clinical and dermoscopic evaluation can be 
impaired or impossible. Whenever clinical and dermoscopic evaluation is inconclu-
sive, surgical removal for histologic evaluation is advisable. The navel is usually a 
cone-shaped, inverted structure with a high grade of individual variation in size and 
depth. For some people, the navel is a highly sensitive region, and manipulation can 
cause a certain amount of discomfort. Naturally, the deeper the lesion is located, the 
more difficult it is to reach. While it is not possible to widen the access to deeper 
planes of the navel without destruction, there is an easy way to bring lower parts of 
the navel to the surface. This is achieved by lifting the tissue on the base of the 
umbilicus upwards. One has to be careful handling the tissue of the lesion in ques-
tion. Any pressure might distort the tissue, thereby impairing the histologic evalua-
tion. A very effective way to lift the base of the navel while preserving the tissue of 
the lesion is by employing so-called traction sutures [1, 2]. After infiltration with 
local anesthesia, we place one or more 4–0 Vicryl sutures. The placement and the 
number of sutures depend on the shape of the navel, the size of the lesion, and the 
exact location of the lesion inside the navel.

If dealing with a papillomatous lesion, the traction suture can be placed beneath 
the tissue using a large needle. The lesion is then lifted and excised with a scalpel. 
This approach is most appropriate, if healing should take place by secondary inten-
tion. While excising, the surrounding and underlying tissue moves back to its origi-
nal place, thereby becoming inaccessible again to further suturing. This method is 
preferred in rather unsuspicious, exophytic lesions, when surgery is also considered 
for esthetic reasons. Usually, additional traction sutures will be placed, to stabilize 
the field of surgery (Fig. 40.1). When a primary closure is intended, they are kept in 
place until the wound is closed (Fig. 40.2). To avoid removal of sutures, we usually 
use absorbable material. Contact with water like showering is encouraged from day 
two after surgery. Longer exposure to water like bathing or swimming should be 
avoided for approximately 10 days. Due to an atraumatic technique in handling the 
tissue, we have never experienced complications like wound infections. The removal 
of lesions in the navel is best performed with assistance for holding the traction 
sutures while handling the lesion and the closure. Anyway, there are ingenious ways 
to accomplish the task single-handed. Then we use sort of a ring, here built by 
wound clamps (consider single use instrument for that purpose). Four traction 
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sutures were quickly placed after local anesthesia and attached to the clamp con-
struction (Fig. 40.3). Then removal of the lesion was performed under stable condi-
tions. Suturing was done after releasing the two opposite traction sutures on the left 
and on the right to relief tension, while those up and down remained until after the 
closure.

40.2.2  Malignant Melanoma

Melanoma of the navel seems to be a rarity. When histologically proven, tumor 
depth is key to the recommendation for additional margin. While microscopi-
cally controlled surgery might be sufficient for in situ melanoma [3], margins of 
1 cm (below 2 mm thickness) and 2 (if above) are established [4]. Depending on 
the site and the individual shape of the navel, a melanoma might grow 

a

c

d

b

Fig. 40.1 (a) Navel of a 25-year-old woman. A melanocytic lesion is completely hidden. Note 
voluntary porous-like scarring due to piercing. (b) Melanocytic lesion on the base of the same 
navel as in figure 1, now partly exposed. (c) Two traction sutures close to the lesion exposed the 
site of surgery. The atypical nevus was secured by an additional suture. (d) Placement of gauze 
following surgery
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undetected for extended periods of times. Therefore, chances for high-risk 
tumors are increased. This possibly leads to extensive surgery, including senti-
nel lymph node biopsy, which can be performed in one setting [5]. Depending 
on the amount of adipose tissue, deep defects are created. While several 
approaches are known [6, 7], we prefer a one-step procedure [8]. If the tumor 
thickness is above 2 mm, a security margin of 2 cm to all sides is established 
(Fig. 40.4). A circular excision is performed with a scalpel, and the tissue is then 
mobilized with scissors. By lifting the tissue, the abdominal part of the navel is 
exposed, and a clamp is positioned as deep as possible. A strong ligation seals 
the abdomen. The wound edges are fixed to the abdominal fascia by absorbable 
sutures. In our example, an additional circular suture was placed (Fig. 40.4). The 
central part heals by secondary intention. When exposed, one sees dominant 
scarring in the middle of the abdomen. For necessary follow-ups, the essential 
clinical inspection is unimpaired. In a normal standing position, the scar is com-
pletely hidden, and, depending on the nutrition state of the patient, the abdomen 
gives a natural appearance.

a

c

b

d

Fig. 40.2 (a) Papillomatous lesion at the base of the navel. (b) Auxiliary suture placed beneath the 
nodule lifting the base of the navel with first traction suture in place. (c) Exophytic lesion immedi-
ately after removal. (d) After suturing with resorbable material facilitated by two traction sutures 
shortly before their removal
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40.3  Discussion

If a patient presents with a lesion inside the navel for removal, the surgeon is con-
fronted with two problems. In the first place, the lesion is difficult to access and 
partially or completely hidden from view. Secondly, the surrounding tissue is flexi-
ble, and it is difficult to establish a stable plane for cutting. While radiosurgery 
might be an option, use of lasers should be avoided, since it is crucial to preserve the 
tissue for histologic examination. It might be possible to facilitate access by other 
means, like clamps or hooks. In our opinion, the use of traction sutures is the most 
elegant and least traumatic way to achieve easy access and to make office surgery 
possible. We therefore recommend the use of tractions sutures as a convenient tool 
for umbilical surgery.

Since melanoma of the navel is quite rare, it is difficult to find surgeons experi-
enced in treating this condition. A dermatologist might see a melanoma of the 
navel once or twice in his or her career, if at all. However, when confronted with 
the problem, a multidisciplinary approach might me sensible. In the case presented 
above, umbilical surgery was conducted by a plastic surgeon in cooperation with a 
 dermatologic surgeon, followed by bilateral inguinal sentinel lymph node biopsy. 
After previous abdominal surgery or in case of occult umbilical hernia, the bowels 
might be closer to the surgical field than expected. Therefore, an occult hernia 
should be investigated before surgery, and collaboration with a surgeon is advis-
able. While dermatologic surgery is mostly done in local or tumescent anesthesia, 
in extensive surgery, patients can profit from general anesthesia as in our case. 
While several methods for the reconstruction of the navel were pondered before 
surgery, we finally decided on the most simple approach, by just recreating the 
scar, which the umbilicus originally consists of, without making additional cuts. In 
retrospect, the circumferential suture should be omitted, as well as a swab, which 

a b

Fig. 40.3 (a) Melanocytic lesion completely hidden on the base of the navel. (b) Exposure of 
lesion in navel of figure 9 with four traction sutures placed to four sides on construction of surgical 
clamps
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Fig. 40.4 (a) A security margin of at least 2 cm is marked on the skin before surgery. (b) After 
deep circular incision, the tissue is freed by preparation with scissors. (c) Positioning of a clamp 
on the base of the outer portion of the navel before ligation. (d) Ligation in place before deep 
attachment of the surrounding wound edges. (e) Circular suture before tying. (f) Finished closure 
with additional circular suture in place (which could be omitted in retrospect). (g) Ten days after 
surgery with swab removed. Note scarring of suture for swab on four sides. (h) Three months after 
surgery when navel is revealed by tension. (i) Three months after surgery in normal standing 
position
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was temporarily sutured above the new navel. It might only have caused unneces-
sary scarring, while the natural shrinkage of the concave area through healing be 
secondary intention for the central part might have achieved the same outcome. In 
our example, complete healing occurred in the matter of 6 weeks [9]. The patient 
was most delighted that she was able to access public areas like spas without 
noticeable scars. She never felt mutilated, since in an upright position the abdomen 
looked completely natural.

40.4  Conclusions

Any bothersome melanocytic lesion in the navel should be removed and histologi-
cally investigated. Excision can be achieved by using minimally traumatic tech-
niques as described above. When melanoma is detected, complete removal is 
mandatory. Additional security margins need to be added according to tumor thick-
ness. Healing by secondary intention should always be considered and can be facili-
tated by approximating sutures. While performing umbilical surgery, one should 
always keep in mind that the navel itself is just a very special type of scar.

g

i

h

Fig. 40.4 (continued)
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Chapter 41
Robotic-Assisted Excision of Urachal 
Adenocarcinoma with Umbiliconeoplasty

Paul G. Morrison and Chad R. Tracy

41.1  Introduction

The embryologic structure, the allantois, typically involutes before birth to become 
the urachus, which is anatomically referred to as the umbilical ligament. Various 
urachal anomalies occur when this developmental process fails. The anomalies are 
characterized by the pattern of patency: patent urachus (entire tract patent), urachal 
cyst (patency within the central portion of the remnant), umbilical-urachal sinus 
(umbilical side patent), and vesicourachal diverticulum (bladder side patent) [1].

The primary malignant histology of the urachus is adenocarcinoma in 90 % of 
cases [2, 3]. It is thought to occur from chronic inflammation, infection, or slough-
ing of cells within the incompletely involuted urachus. A variety of subtypes exists: 
mucinous, enteric, mixed, and signet ring [4]. Regardless of subtype, complete sur-
gical resection of the tumor with negative margins is the cornerstone of oncologic 
management. In localized disease, complete excision is the standard of care and 
potentially curative [2]. Further multimodal therapy is not typically warranted [2, 
5]. Early surgery was performed in the open setting with radical cystectomy, urachal 
excision, and umbilectomy. However, similar oncologic outcomes were demon-
strated in partial cystectomy with urachal excision [6], which obviated prior radical 
approaches and need for urinary diversion. Minimally invasive laparoscopic and 
robotic-assisted techniques are now practiced with the goal of ensuring wide local 
excision for cancer control while minimizing surgical morbidity, postoperative pain, 
and convalescence time [2].

P.G. Morrison, M.D. • C.R. Tracy, M.D. (*) 
University of Iowa, Departments of Urology,  
200 Hawkins Dr, 3RCP, Iowa City, IA 52242-1089, USA
e-mail: paul-morrison@uiowa.edu; chad-tracy@uiowa.edu

mailto:paul-morrison@uiowa.edu
mailto:chad-tracy@uiowa.edu


402

41.2  Epidemiology

Urachal adenocarcinoma is a rare entity representing 0.35–0.7 % of all bladder 
malignancies [7]. However, it represents 22–35 % of all bladder adenocarcinomas 
[7]. A slight male-to-female predominance of approximately 2:1 has been noted [4, 
6, 8], and median age is typically 50 years (range 16–87) [4, 6].

41.3  Evaluation

Patients may present with microscopic or gross hematuria, mucusuria, a palpable 
midline subumbilical mass, drainage from the umbilicus, or by incidental findings 
on cross-sectional imaging [7, 9]. Cystoscopy and CT imaging are key diagnostic 
exams. A mass at the dome of the bladder is the hallmark finding, but often cystos-
copy may appear normal [10]. If a mass is visible, cystoscopic biopsy can be per-
formed to confirm the diagnosis. CT imaging should identify a cystic or solid mass 
in the urachus and provides necessary staging evaluation to rule out metastatic dis-
ease and lymph node involvement (Fig. 41.1) [10]. Calcifications within the mass 
may be present and are suggestive of urachal adenocarcinoma [4]. Signs of local 
infection (reddened, fluctuant umbilical mass) are not specific as they may be pres-
ent in benign [10] or malignant disease [9]. In patients with asymptomatic entirely 
cystic masses that are unable to be biopsied via cystoscopy, it may be difficult to 
establish a preoperative diagnosis of malignancy. In the setting of equivocal find-
ings, patients should undergo surgical resection for therapeutic and diagnostic 
purposes.

41.4  Technique

41.4.1  Positioning and Port Placement

The patient is brought to the operative suite and general anesthesia is induced. 
Securement of the chest with tape or straps is essential for later steep Trendelenburg 
positioning [10]. The patient is placed in dorsal lithotomy position in order to allow 
cystoscopic access to the bladder. Abdominal access for pneumoperitoneum is 
attained superior to the umbilicus via commonly described laparoscopic techniques 
(Veress needle or Hassan). Anticipating umbilectomy, the 12 mm camera port is 
placed 3–5 cm supraumbilical in the midline. Diagnostic laparoscopy can be per-
formed to visualize related injuries, tumor characteristics, abdominal adhesions, 
and bladder anatomy relative to the urachal mass. Remaining port placement is 
similar in configuration for robotic bladder diverticulectomy or radical cystectomy 
[10–12]. Two 8 mm robotic ports are placed approximately 6–10 cm inferior to the 
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camera port along the external boarder of the rectus muscle. Additional ports are 
placed at surgeon discretion. A 5–12 mm assistant port can be placed in the midaxil-
lary line at the level of the umbilicus [9].

41.4.2  Alternate Access Strategy

A preperitoneal subumbilical approach has been described as an alternative access 
strategy for urachal excision [13, 14]. A 1–2 cm subumbilical incision is made. 
Dissection is performed through the subcutaneous tissues to the level of the poste-
rior rectus sheath. A preperitoneal balloon dilator is then passed over the posterior 
rectus sheath to dissect it off the anterior abdominal wall. After deflation of the bal-
loon dilator, the umbilicus is circumscribed and deposited in the abdominal cavity. 
The camera port is placed several centimeters supraumbilical or it may be placed 
through the umbilical defect. The fascia is then closed as applicable to ensure 

Fig. 41.1 CT image 
showing an enhancing 
anterior wall bladder mass 
and calcification extending 
into the urachal remnant
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adequate pneumoperitoneum. The remainder of the surgery proceeds in the trans-
peritoneal fashion with the same port configuration as above.

41.4.3  Cystoscopy

Cystoscopy is performed prior to bladder and urachal dissections. It may be 
employed prior to port placement; however, it can be strategically utilized after port 
placement to visualize the intended partial cystectomy margin from both intraperi-
toneal and cystoscopic views (Fig. 41.2) [10, 12]. This can help ensure adequate 
margins of resection through use of electrocautery to delineate the line of partial 
cystectomy. Following cystoscopy, a Foley catheter is placed, which can be used to 
distend or empty the bladder during laparoscopic mobilization.

41.4.4  Urachal Excision

The patient is reclined in steep Trendelenburg to facilitate gravity retraction of the 
bowels out of the pelvis. Once the robot is docked, dissection begins in an inverted 
V shape from the level of the umbilicus to the bladder. The dome of the bladder is 
then fully mobilized by dissection into the space of Retzius, and a plane is devel-
oped to dissect the urachus free from its anterior attachment. If not previously com-
pleted at the time of cystoscopy, the bladder is inflated with irrigant, and the 
peritoneum overlying the bladder dome is scored with electrocautery, assuring a 
2–3 cm rim of normal bladder beyond any notable tumor [12, 13, 15]. Careful dis-
section is performed through sequential layers of the bladder until only mucosa is 
remaining. The bladder should be drained via Foley catheter at this point to prevent 
potential tumor spillage. Cystotomy is made and circumferential electrocautery is 

a b

Fig. 41.2 (a) Abdomen and pelvis are inspected after the entry into the peritoneal cavity. The 
urachus tumor is identified as well as pelvic anatomical landmarks. (b) Flexible cystoscopy with 
transillumination to define the endoluminal boundaries of the mass [12] (Used with permission)
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utilized to free the bladder dome margin. If the cystotomy is large, internal retention 
sutures may be placed between the anterior cystotomy and abdominal wall to aide 
in reconstruction. Cystotomy closure is performed with 2–0 absorbable suture in 
two layers, with the first layer approximating the mucosa and the second seromus-
cular imbricating layer providing muscular apposition and strength. Sterile saline is 
flushed into the bladder via the Foley catheter to ensure watertight closure.

Two options for excision of the urachus are described: intracorporeal division at 
the level of the umbilicus or extracorporeal en bloc excision [2, 11, 12, 15]. With the 
intraperitoneal approach, the urachus is divided at the level of the umbilicus and 
deposited in an Endo Catch™ bag (Covidien, Mansfield, MA) [11, 12, 15]. The 
umbilicus is then excised extracorporeally after undocking the robot. Alternatively, 
the specimen can be left intact in the intracorporeal location and removed through 
the umbilicus en bloc [2]. Frozen section will confirm the presence of malignancy 
in uncertain cases and ensure adequate surgical margins. Confirmed malignancy 
necessitates lymph node dissection. With the intracorporeal approach, the surgeon 
may opt to perform an umbilical- sparing procedure in the event of benign frozen 
section pathology [10].

41.4.5  Lymph Node Dissection

In cases of confirmed malignancy or highly suspicious lesions, extended bilateral 
pelvic lymph node dissection may be performed prior to urachal excision and partial 
cystectomy. As mentioned above, an alternate approach defers lymphadenectomy 
until confirmation of malignancy by frozen section of the urachal specimen. The 
template of lymphadenectomy corresponds to the template performed with radical 
cystectomy for invasive urothelial carcinoma. Dissection of the external iliac node 
packet is performed along the external iliac artery from the common iliac bifurca-
tion to Cooper’s ligament distally. The lateral border is the genitofemoral nerve and 
the medial border is the external iliac artery. Dissection of the internal iliac and 
obturator node packets is excised working along the internal iliac artery and obtura-
tor canal.

41.4.6  Umbilical Excision and Umbiliconeoplasty

Following completion of the partial cystectomy, the robot is undocked and the 
ports are removed under direct visualization. A skin incision is made around the 
umbilicus, and the entire umbilicus is encircled and dissected free with a cone of 
tissue around the umbilicus to assure negative margins. An Alice or Kocher clamp 
placed on the umbilicus can be helpful for providing traction during this step in the 
procedure. If the urachal specimen was not previously excised, the specimen is 
removed en bloc. If the urachal remnant was excised and deposited in an Endo 
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Catch™ bag, then only the umbilicus specimen is excised. After removal of all 
lymphadenectomy, urachal, and umbilical specimens, a surgical drain through one 
of the robotic port sites may be placed at surgeon discretion. The umbilical fascial 
defect is closed with synthetic monofilament suture.

Attention is then turned to umbiliconeoplasty. There are numerous techniques 
described for umbilical reconstruction, but the majority are delayed reconstructions 
on an intact abdomen [16, 17]. Four main techniques have been described for imme-
diate umbilical reconstruction at the time of the umbilectomy.

The “iris” technique was described in 1993 to reconstruct the umbilicus after 
wide local excision of a melanoma [18]. Four full-thickness local flaps of skin and 
subcutaneous fat are marked out in the tissue surrounding the defect. Each flap is 
equal in size and shape with a 1.5 cm wide base and a length one-fourth the circum-
ference of the defect. The tips of the four flaps are sutured together and then to the 
abdominal wall with nonabsorbable suture. Working from the center toward the 
periphery, the adjacent iris flaps are approximated and uneven edges are revised. 
This technique results in a pattern like the iris or diaphragm of a camera lens with 
scars radially oriented from the center.

The method was described by Bartsich et al. [19] in 2002 for umbiliconeo-
plasty after urachal cyst excision. Eight interrupted, absorbable sutures are uti-
lized around the circumference of the defect to tack the dermis to the abdominal 
wall. These sutures are left untied while a nonabsorbable purse-string suture is 
placed around the circumference. The interrupted sutures are tied to produce the 
indentation, and then the purse string is tied to the desired umbilical size and to 
align the skin edge with the tacking sutures. The small remaining skin defect at 
the center of the purse string is packed and allowed to heal by secondary 
intention.

The “Celtic cross” technique was utilized in 2007 to repair the umbilical defects 
following urachal and umbilical resection (Fig. 41.3) [17]. The Celtic cross pattern 
is marked out on the intact umbilicus. The circular incision is made in the Celtic 
cross and then the radial cardinal direction extension incisions are made superiorly, 
inferiorly, and bilaterally. The circular incision is further dissected and the umbili-
cus specimen is excised from the pattern. Four local flaps remain around the circular 
defect. The corners of the flaps are then brought toward the center with anchoring 
2–0 Vicryl. The tips of the superior flaps are first anchored to the rectus fascia, and 
then the inferior flaps are likewise anchored to the rectus fascia. The four incision 
lines are then approximated with 4–0 monocryl subcuticular sutures and 
Dermabond® (Ethicon, Somerville, NJ).

A one-stage umbiliconeoplasty procedure described in 2013 is particularly help-
ful when a midline subumbilical incision has already been made as part of the 
umbilical and urachal excision procedure [16]. Two triangular subumbilical flaps 
are created by skin incision and then dissection to the level of the rectus fascia with 
a base-to-side ratio of 1:2.5. The flap is first thinned appropriately to help recreate 
the umbilical indentation, and then the flaps are rotated 180° and sutured to each 
other. This creates one large triangular flap that is pointed superiorly. Three anchor 
sutures are placed on the fascia 3–4 cm below the umbilicus and sutured to the skin 
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flap. A free needle is then threaded with both ends of the suture and sewn to the 
abdominal wall to anchor the skin flap down to the abdominal wall. The flap is 
sutured with 5–0 Vicryl to the edge of the umbilical defect. The cranial side of the 
defect is closed in a V-Y fashion, which helps develop the umbilicus into an ellipti-
cal, vertically oriented shape. Remaining untied 3–0 nylon sutures are tied to recon-
struct the umbilical fossa at the appropriate depth.

41.4.7  Postoperative Care

Patients are admitted for inpatient recovery and may be discharged, if appropriate, 
on postoperative day one. A surgical drain, if placed, can be assessed prior to 
 discharge for quantity of fluid output and the presence of high fluid creatinine. 

a

d e f

b c

Fig. 41.3 The “Celtic cross” technique. (a) Umbilicus with external urachal sinus. (b) A circular 
incision is made followed by a midline incision superiorly and inferiorly and a lateral incision on 
each side. (c, d) After surgical ablation of the umbilicus, the superior flaps are then anchored down 
at the level of the linea alba and rectus sheath. (e) The inferior flaps are then similarly anchored on 
to the rectus muscle fascia. (f) After the superior and inferior flaps are anchored and sutured toward 
the center, the skin is then reapproximated with 4/0 monocryl subcuticular sutures and Dermabond® 
[17] (Used with permission)
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The drain is typically removed prior to discharge provided there are no concerns 
about urine leakage. Following discharge, the Foley catheter is left in place for 7–10 
days, at which time a cystogram may be performed to confirm watertight closure 
prior to catheter removal [2, 10–12].

41.5  Discussion

Urachal carcinoma is an aggressive disease with generally poor prognosis, espe-
cially for tumors discovered late in the course [8]. Surgical therapy remains the 
only proven effective treatment modality [5]. Neoadjuvant and adjuvant chemo-
therapy reports have been largely anecdotal with typically unsuccessful responses 
[5]. Ashley et al. [8] reviewed their series of 66 consecutive patients presenting 
with metastatic and localized disease and identified a 5-year cancer-specific sur-
vival of 49 %. The authors found that on univariate analysis, positive surgical mar-
gins (HR 4.7), high tumor grade (HR 3.6), positive lymph nodes (HR 5.1), 
metastases at diagnosis (HR 3.3), advanced tumor stage (HR 4.8), failure to per-
form umbilectomy (HR 3.0), and primary radiation therapy (HR 2.9) were all asso-
ciated with and increased risk of death at follow-up (p < 0.05). However, on 
multivariate analysis, the only predictors of death were tumor grade (HR 3.7) and 
surgical margins (HR 3.8). Herr et al. [6] reported improved prognosis with a 
5-year survival rate of 70 % in a group of 50 patients with no radiographic evidence 
of metastases at the time of diagnosis. Metastatic disease was found at surgery in 2 
patients (4 %), and 8 patients (16 %) had positive nodal disease on final pathology. 
These authors similarly found that positive surgical margins, positive lymph nodes, 
and pathologic stage, but not tumor grade, were significant predictors of death dur-
ing follow-up.

In many cases it may be difficult to establish the diagnosis of malignancy prior 
to surgical resection. In this setting, the presence of a solid mass and/or calcification 
on preoperative imaging is considered supportive of malignancy [4, 8]. In the study 
by Ashley et al. [8], 50 % of the tumors were solid, 25 % had a cystic component, 
and 33 % had macroscopic calcification. Utilization of frozen section is not dis-
cussed in the published series as these series primarily address preoperatively con-
firmed cases of malignancy. When malignancy is not definitively confirmed 
preoperatively, frozen section may prove highly useful to avoid the morbidity of 
lymphadenectomy as well as umbilectomy.

While there is some controversy regarding the role of umbilectomy, it is gener-
ally recommended in the case of malignant disease in order to confirm adequate 
surgical margins which are an important predictor of overall survival [6, 8]. 
However, if margins are otherwise negative, umbilectomy itself has not been 
established as a proven predictor of outcomes. On univariate analysis, failure to 
perform umbilectomy had a statistically significant hazard ratio of 3.0, but this 
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was not a significant factor in multivariate analysis [8] Furthermore, the method 
of umbilectomy differs among the reported series. Many authors advocate en bloc 
resection [2], whereas others assert a segmental approach with urachectomy fol-
lowed by umbilectomy [11, 12, 15]. Siefker-Radtke [5] commented that urachal 
tumors can occur anywhere along the urachus and may contain tumor-containing 
cystic fluid that could contaminate the peritoneal cavity if transecting the urachus 
at umbilical level. Additionally, the author anecdotally reports patients having 
rupture of cystic fluid into the abdominal cavity during transection of the urachus 
at the umbilical level.

The umbilicus has no functional importance; however, it is the key anatomic 
landmark of the anterior abdominal wall, and the lack of this structure can be a 
source of patient dissatisfaction [20]. Although many techniques are described, 
those described here address immediate reconstruction. Urologists are primarily 
responsible for the surgical care of urachal malignancy and therefore often assume 
the additional responsibility of umbilical reconstruction. While aesthetics may be 
demoted compared to cancer control, it is important to preoperatively plan the 
umbilical reconstruction in concert with the patient’s expectations. Utilizing any of 
the four techniques will allow successful de novo creation of an aesthetic important 
feature while sparing patients a secondary surgery. It may be prudent to involve a 
plastic surgeon in the reconstructive process, especially for patients with high 
expectations and/or notable participation in activities that place high importance on 
appearance. Regardless of technique, the principles of reconstruction are to recreate 
a natural, aesthetically appealing structure using a procedure that is reproducible, 
reliable, and preferably single staged. The “ideal” umbilicus is described as small, 
oval, and non-protuberant. It has a ring orifice, tubular wall, and superior hooding 
with vertical or T-shaped orientation (Fig. 41.4) [20].

Fig. 41.4 The “ideal” 
umbilicus [20] (Used with 
permission)
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41.6  Conclusions

Urachal carcinoma has an overall poor prognosis, but wide local excision through 
partial cystectomy, urachectomy, and umbilectomy is potentially curative for local-
ized disease. Relatively recent evolution in minimally invasive techniques has 
allowed for robotic-assisted laparoscopic excision of this malignancy, leading to 
decreased postoperative morbidity compared to open surgery. Due to the rarity of 
the condition, comparative studies between operative techniques do not exist; how-
ever, the knowledge that negative surgical margins is consistently a predictor of 
survival provides the intuition that robotic techniques should be equivalent if proper 
margins are attained. Umbilectomy is recommended in all cases of malignancy, 
though it has not yet been definitively proven necessary by the available studies. 
Umbilical reconstruction is an essential step in restoring the appearance of the 
abdominal wall.
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Chapter 42
Umbilical Endometriosis

Carla I.J.M. Theunissen and Frank F.A. IJpma

42.1  Introduction

42.1.1  Case

First of all, we will present a case of a painful, livid colored nodule in the umbilicus, 
which turned out to be umbilical endometriosis. A 47-year-old healthy female pre-
sented with a painful and livid colored nodule in the umbilicus, which gradually 
evolved over the past 6 months. She had no symptoms of dysmenorrhea or cyclical 
umbilical pain. At physical examination, she had a soft, painful swelling with a 
diameter of 2 cm in the umbilicus, which was irreducible by gentle digital pressure 
(Fig. 42.1). Ultrasonography revealed a hypodense nodule of 1.8 cm at the umbili-
cus (Fig. 42.2). However, a definitive diagnosis could not be established so far. 
Under the provisional clinical diagnosis, ‘irreducible umbilical hernia with proba-
bly strangulated fatty tissue in the hernia sac’, surgical exploration of the umbilicus 
was performed. Under general anesthesia, a sub-umbilical incision was made. To 
our surprise, a subcutaneous, lobulated mass was exposed, which was fixated on the 
bottom of the umbilicus (Fig. 42.3). The abdominal wall itself was unaffected. The 
nodule was excised, and histopathological examination revealed connective tissue 
fragments with irregular tubular formations surrounded by stromal cells. Our patient 
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Fig. 42.1 Clinical 
presentation of a livid, soft, 
painful swelling in the 
umbilicus

Fig. 42.2 Ultrasonography 
of the umbilicus demonstrat-
ing a hypodense nodule of 
1.8 cm at the umbilicus

Fig. 42.3 Intraoperative 
image of a dark discolored, 
lobulated swelling at the 
bottom of the umbilicus

was treated by excision of the swelling that turned out to be primary umbilical endo-
metriosis (PUE). Two months after the surgery, she visited the outpatient clinic and 
reported complete recovery of the painful sensation and swelling in the umbilicus. 
This case highlights the importance of including PUE in the differential diagnosis 
of women with a painful umbilical nodule and demonstrates that the diagnosis is 
often not recognized based on its clinical and radiological appearance [1].
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42.1.2  History

Intra-abdominal endometriosis is a common disease, which affects 6–10 % of all 
women in the reproductive age. This disease is defined by the presence of endometrial 
tissue outside the uterus. Most often the pelvic peritoneum is affected [2, 3]. Common 
symptoms of endometriosis are dysmenorrhea, noncyclic pelvic pain, infertility, and 
menorrhagia [2]. The umbilicus is an uncommon site of endometriosis and is affected 
in 0.5–4 % of all women with endometriosis. This condition, also known as Villar’s 
nodule, could have a spontaneous or “primary” nature but can also occur iatrogenic or 
“secondary” [3]. In English literature, approximately 40 cases of PUE have been 
described, and in 20–50 % of the cases, umbilical endometriosis was misdiagnosed 
[4]. The pathogenesis of PUE is not fully clarified. Possible explanations for PUE 
could be the migration of endometrial cells to the umbilicus through the lymphatic 
system or embryonic remnants in the umbilical fold, such as the urachus and the 
umbilical vessels. This is proposed as the dissemination theory. Another explanation 
for PUE could be the retrograde menstruation or implantation theory. Hereby, endo-
metrial tissue refluxes through the fallopian tubes during the menstruation period and 
from there through the abdominal cavity to organs close by [5–7]. Two more theories 
have been proposed for the manifestation of endometriosis. The Müllerianosis or 
embryonic rest theory suggests that Mullerian origin cells produce endometrial foci 
after a specific stimulus, when these cells are incorporated within other tissue [8]. 
Finally, the coelomic metaplasia or induction theory suggests that metaplastic trans-
formation of peritoneal mesothelium may result in endometriosis [9]. Secondary 
umbilical endometriosis (SUE) is often scar related and is caused by iatrogenic dis-
semination of endometrial cells, for instance, after laparoscopy or laparotomy [2, 3, 6].

42.2  Clinical Manifestation

In most cases, the clinical manifestation of umbilical endometriosis consists of an 
umbilical nodule with maximal depth of penetration up to the fascial level, such as 
the abovementioned case [3]. This nodule can be associated with cyclical or continu-
ous umbilical pain, and there can be a bleeding tendency from the nodule in the 
umbilicus. The color of the nodule can be brown, red, blue, dark, or flesh-colored [5]. 
Differential diagnoses of umbilical endometriosis are shown in Table 42.1 [5–7].

42.3  Radiological Diagnosis

Literature is scarce about sensitivity and specificity of ultrasonography, CT scan, 
and MRI in diagnosing umbilical endometriosis. No pathognomonic signs of umbil-
ical endometriosis have been established for one of these imaging techniques. Some 
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information about the size of the nodule and its adherence to surrounding tissues can 
be observed with ultrasound, CT scan, and MRI [7, 10]. Furthermore, CT scan and 
MRI are also of little value in diagnosing intra-abdominal endometriosis [11, 12]. 
Umbilical endometriosis can be diagnosed by histological examination after surgi-
cal excision and in many cases the diagnosis will only be established postopera-
tively with histological examination. With hematoxylin and eosin staining, the 
presence of endometrial glands and stromal cells in the dermis will eventually lead 
to the diagnosis [2].

42.4  Treatment

In patients with symptomatic umbilical nodule due to umbilical endometriosis, 
treatment should be considered. When patients also have clinical symptoms of 
intra-abdominal endometriosis, referral to a gynecologist is also mandatory besides 
treatment of umbilical endometriosis. The treatment of endometriosis with hor-
mones can diminish clinical symptoms of umbilical endometriosis temporarily [13]. 
However, after discontinuation of hormonal therapy, it is likely that symptoms will 
reoccur. The most frequently used hormones to treat endometriosis are agonist of 
gonadotropin-releasing hormone (GnRH) and oral contraceptives [2, 5]. In patients 
with a symptomatic umbilical nodule due to umbilical endometriosis, surgical 
exploration and excision of the nodule should be considered. Recurrence of umbili-
cal endometriosis after carefully surgical excision is rare [5]. Different methods of 
surgery are known for umbilical endometriosis under general and local anesthesia. 
Skin-sparing excision with primary or local flap closure is one of the possibilities 
[1, 14]. When complete resection of the nodule, fascia, peritoneum, and umbilicus 
is performed, closure of underlying fascie should be performed with or without 
closure of the peritoneum [15, 16]. Repair of the fascia requiring a mesh is feasible 

Table 42.1 Differential diagnosis of an umbilical nodule

Benign Malignant

Cutaneous endometriosis/endosalpingiosisa Sister Mary Joseph nodeb

Hemangioma/vascular malformation Melanoma
Umbilical hernia/cicatrical hernia Sarcoma
Sebaceous cyst Adenocarcinoma
Granuloma
Lipoma
Abscess
Keloid
Omphalomesenteric or urachus anomaly and/or infection
Desmoid tumor

Lymphoma

aEndosalpingiosis: the presence of fallopian tube-like epithelium outside of the fallopian tube
bSister Mary Joseph node: palpable nodule bulging into the umbilicus as a result of metastasis of a 
malignant tumor in the pelvis or abdomen
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when a large umbilical hernia or fascia defect is detected [17]. Another treatment 
possibility is the combination of hormonal therapy and surgery to decrease the size 
of the nodule before excision is performed [5].

After resection of umbilical endometriosis, reconstruction of the umbilicus is 
important for the aesthetic appearance of the abdomen. A small, superiorly hooded, 
and vertically oriented umbilicus with a slight circular depression should be the 
ideal shape of the umbilicus [18, 19]. In elder patients, a larger, rounder, and more 
horizontal orientation of the umbilicus is seen [20]. Fixation of the caudal part of the 
umbilicus to the anterior rectus fascia is necessary when the umbilicus can be pre-
served to create the circular depression of the umbilicus. In case of omphalectomy 
a new umbilicus should be created. Different reconstructive options are the use of 
small flaps of variable sizes, such as a rhombic or triangular flap, that have to be 
attached to the abdominal fascia to create the basis of the new umbilicus for a coni-
cal skin structure [21–23].

42.5  Conclusions

By increasing the awareness of umbilical endometriosis as a potential diagnosis in 
women with a painful, sometimes discolored, umbilical swelling, we hope this con-
dition will be recognized and treated optimally.
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Chapter 43
Umbilicoplasty Complications

Melvin A. Shiffman

43.1  Introduction

Knowing and understanding the possible complications of umbilicoplasty is 
extremely important for surgeons performing surgery on the umbilicus. The knowl-
edge will allow the opportunity for the surgeon to avoid the complications and be 
prepared for treatment of complications that may occur. The possible complications 
should be discussed with the patient prior to attempting umbilical reconstruction.

43.2  Possible Complications

43.2.1  Adverse Reaction to Anesthesia

Depending on the type of anesthesia utilized, the medications used may have acute 
allergic reactions. Using general anesthesia when performing abdominal wall sur-
gery with concomitant umbilical reconstruction leaves open all the other possible 
complications from a general anesthetic that include thromboembolism, heart prob-
lems, and pulmonary problems.

When using local anesthesia to perform umbilical reconstruction, there is still the 
possibility of allergic reaction to the preservative, methylparaben.
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43.2.2  Asymmetry

The possibility of asymmetry would include local distortion of the umbilicus such 
as depression of one side and error in location of the midline for the umbilicus. This 
may require fat transfer or surgical revision for depression or surgical revision of the 
location of the umbilicus.

43.2.3  Bleeding

Bruising after umbilical surgery is usually quite light and short-lived. Bleeding usu-
ally occurs in small amounts and can be controlled with mild pressure. A small 
vessel may bleed postoperatively and cause a hematoma. This would require evacu-
ation of the hematoma and control of the vessel with electrocoagulation.

43.2.4  Bulging

Bulging of the flap [1] may occur, but this is rare.

43.2.5  Dehiscence

The wound may break open if the closure is too tight, infection has occurred, or 
from the patient exerting himself/herself too much, causing tension on the wound. 
This can be treated by keeping the wound clean and dressed until secondary healing 
has occurred. Closure of the wound may be attempted but will pull apart at times if 
the cause was too tight a closure.

43.2.6  Discomfort

There is usually a little discomfort in the umbilical area where the suturing has 
taken place. This will be relieved after removal of the sutures. Discomfort may be 
caused by some necessary added procedures around the umbilicus or when flaps are 
raised to form the neoumbilicus. This will usually subside within a couple of weeks.

43.2.7  Epidermolysis

Epidermolysis is loosening of the epidermis, with extensive blistering of the skin 
that occurs after injury. Pedreira et al. [1] used a triangular umbilicoplasty with skin 
flap and noted that there were five cases (2.58 %) of epidermolysis in the umbilical 
stump. There was complete resolution using moist dressings.

M.A. Shiffman
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43.2.8  Erythema

Redness or erythema [2] of the flap may occur, but this is transient in nature.

43.2.9  Flattening or Disappearance of Umbilical Depression

Failure to secure the umbilical stalk to the underlying fascia may result in flattening 
or disappearance of the umbilical depression.

43.2.10  Granulation Tissue

The occurrence of granulations [2] is usually from an open part of the wound. This 
can occur when sutures pull apart; necrosis or deep sutures do not close the defect 
at the depths of the neoumbilicus. Granulations will respond well to silver nitrate 
applicators or swabs. The granulations shrink, and ultimately healing takes place.

43.2.11  Incorrect Positioning

This is usually the failure to pay attention to the new position of the umbilicus and 
failure to shorten the umbilical stalk. There are many methods to determine the cor-
rect position of the umbilicus on the anterior abdominal wall. If the patient has a 
long umbilical stalk and is obese, the umbilicus can fall to one side or the other. 
Shortening the umbilical stalk and fastening it to the underlying fascia will prevent 
displacement.

43.2.12  Infection

Infection occurs in 1–3 % of clean surgeries. Antibiotics may be used postopera-
tively, but even then infection can occur. When the umbilical reconstruction is per-
formed without other procedures, probably antibiotics can be avoided. Too much 
use of antibiotics in situations where they may not be needed has resulted in resis-
tant organisms.

Infection in the wound may result in a breakdown of the wound and subsequent 
granulations. If an abscess occurs, this must be drained and irrigated with sterile 
saline. Oral antibiotics may be started if none were given postoperatively. If postop-
erative antibiotics had been used, it is important to try to get a culture and sensitivity 
and then change the antibiotic.

43 Umbilicoplasty Complications
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43.2.13  Loss of Tissue

Tissue may be lost if necrosis occurs. Reconstruction can be performed after com-
plete healing.

43.2.14  Necrosis

Postoperative necrosis can occur from lack of adequate vascularity. If flaps are used 
for neoumbilicus, the source of the blood supply for the flaps should be identified 
first and preserved at surgery. The normal umbilicus has two sources of arterial sup-
ply, one deep (epigastric vessels) and one superficial (subdermal vessels).

Smoking will cause death of flaps [3, 4] and should be avoided at least 2 weeks 
before and 2 weeks after surgery. Even one cigarette can cause up to 90 min of lack 
of blood to a flap [5].

Hematoma can compress the vessels and should be promptly drained. If the flap 
is pulled too tightly, a portion of the flap may become necrotic.

Treatment of necrosis consists of waiting until the necrotic area sloughs and 
heals secondarily. If infection is associated with necrosis, then the dead tissues 
should be debrided, antibiotics started, and the wound cleansed daily until healing 
occurs. Revision of the umbilicus should be performed after 6 months to allow time 
for the scar to mature and soften.

43.2.15  Numbness

The umbilicus is supplied by the 10th intercostal nerve superficially, and the supe-
rior/anterior epigastric artery supplies the deep part. Local flaps may contain 
branches of the superficial nerves and supply the neoumbilicus. Numbness of the 
stalk of the umbilicus is not usually noted.

Division of superficial nerves will result in numbness. This usually improves 
over a period of 6 months. However, the numbness may be permanent, but over time 
the patient will stop noticing the numbness.

43.2.16  Pain

Pain in the umbilicus is usually mild and can be easily controlled with pain medica-
tions. Most pain occurs from concomitant procedures such as abdominoplasty. One 
would expect that the pain will subside over time if treated appropriately with 
medication.
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43.2.17  Pigmentary Changes

Hyperpigmentation or hypopigmentation can occur but rarely requires treatment.
There are a variety of medications that can be applied to treat hyperpigmentation. 

Products that contain Kojic acid, ascorbic acid, hydroquinone, or alpha hydroxy 
acids (AHA) such as glycolic acid are useful. However, exposure to sunlight usually 
causes the hyperpigmentation to recur.

43.2.18  Prolonged Healing

Prolonged healing usually is a result of external substances like smoking or from 
abnormalities such as diabetes, nutritional state such as low albumin, hypovitamino-
sis A or C, zinc deficiency, etc.

Smoking must be stopped completely 4 weeks before surgery and 2 weeks after 
surgery. Metabolic abnormalities should be diagnosed and treated.

43.2.19  Scar

Scars are usually hidden within the belly button, but some techniques will have vis-
ible scar [6, 7]. Hypertrophic and keloid scars are the result of aberrations of physi-
ologic wound healing. Keloids occur in 15 % of Asians, Hispanics, and Blacks.

Treatment methods include laser, chemical peel, or injections of steroid with 5 
FU or bleomycin. Keloids will recur 80 % of the time. Hypertrophic scars occasion-
ally resolve without treatment.

43.2.20  Seroma

Seroma is rare but may occur in instances when other procedures are performed in 
the vicinity. This includes closure of the underlying fascia, resection or revision of 
a large scar, and local flaps used for reconstruction.

43.2.21  Swelling

Swelling will usually resolve within a few weeks. Prolonged swelling may occur. 
This may require further evaluation, like ultrasound, for diagnosing the cause such 
as seroma or hematoma.
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43.2.22  Umbilical Depression

There may be flattening [6] or disappearance of the umbilicus, but this is usually 
caused by failure to attach the deepest portion (base) of the umbilical stalk to the 
underlying fascia or loss of the sutures holding the base to the fascia. This will 
require surgical correction.

43.3  Unsatisfactory Aesthetic Results

The patient must be informed preoperatively about the limitations of aesthetic 
appearance in the particular procedure to be performed.

Certainly surgery on an abnormal or absent umbilicus may result in less than 
normal appearance at the conclusion of surgery. There may be limitations of aes-
thetics because of scarring from flap reconstruction or removal of a preoperative 
scar in the center of the abdomen.

Patients, surgeons, and patient families have different ideas about what is the 
ideal appearance of the umbilicus. An irregular or a “lop-sided” appearance of the 
belly button may require further surgery to correct. If the patient is totally dissatis-
fied, further surgery for correction may be necessary.

43.3.1  Unsatisfactory Size

The size of the umbilical opening may be too small (stenosis) or too big. This can 
be corrected surgically.

43.4  Discussion

Pereira et al. [1] evaluated complications in 194 patients have triangular flap 
umbilicoplasty.

The five cases of epidermolysis also had hyperchromia. 1.55 % of cases had a 
slight umbilical narrowing by scar retraction. There was good resolution after using 
silicone molds for 2 months. The most frequent stigmas associated with umbilico-
plasty were not observed in this study, such as necrosis, scar narrowing requiring 
surgical intervention, enlargement of the umbilical scar circumference, lack of ana-
tomical contours, irregular positioning, or even a streaky appearance caused by 
marks from external sutures.
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Chapter 44
Improving Aesthetic Quality of Umbilical Scar 
in Vertical Abdominal Dermolipectomies: 
The Opposing Triangular Flaps Technique

André Luís Rosenhaim Monte

44.1  Introduction

The umbilical scar still represents a challenge in abdominoplasties and when unaes-
thetic by enlargement or stenosis is a factor of patients’ dissatisfaction. In patients 
with vertical umbilical dermolipectomy, this situation is more frequent, since 
omphaloplasty in these cases is performed in circumferential way, where stenotic or 
large scars are common. In these surgeries, currently indicated mainly for patients 
with large weight loss, whose benefit of attained body contouring supplant the aes-
thetic limitation of vertical scar, we still observe many levels of dissatisfaction 
toward the unaesthetic umbilical scar.

Thinking about these cases and researching about countless techniques of 
omphaloplasties and neo-omphaloplasties [1–7], considering the principles of scar 
healing which corroborate for umbilical scar alteration, we initiated with a mixed 
technique where the umbilical stump was preserved for the treatment of a patient 
with stenotic umbilical scar [8]. The result obtained showed satisfactory aesthetic 
quality and avoided the scar stenosis relapse in a way we could extend its indication 
for primary use in vertical dermolipectomy.
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44.2  Surgical Technique

Vertical abdominal dermolipectomy marking is something peculiar to each case, 
depending on the skin flabbiness above and below the umbilicus, ranging from a 
vertical ellipse only, with small suprapubic compensation, to the classic dermoli-
pectomy in anchor, so that we will not detail this subject.

After marking the vertical ellipse, two lateral and internal rectangular flaps are 
preserved to this marking, to the approximate height of umbilical stump. This adap-
tion to the original technique we described allows us better posterior precision on 
umbilical location, as commonly may occur alteration on the position of triangle 
flaps after the traction of abdominal flaps (Figs. 44.1 and 44.2).

We performed the resection in one block as recommended by Pontes [9], with the 
preservation of umbilical stump and demarcated rectangular flaps (Fig. 44.3). Then 
it is made the plication of rectus abdominis muscles, definition of height for umbili-
cal stump pedicle, and correction of hernias, as necessary. Regarding the height of 
umbilical stump, we usually position it on iliac crest level or slightly above and up 
to 1 cm of pedicle height. Certain difficulty of umbilical stumps accommodation is 
observed with excessively long pedicles.

We start the vertical operative wound suture on the surfaces from their extremi-
ties, leaving only the umbilical stump area, where this is practically biparted on its 
laterals, preserving a central segment of approximately 0.5 cm (Figs. 44.4 and 44.5). 
We marked on the rectangular flaps, precisely on the umbilical stump height, two 
opposing triangular flaps from 1.5 to 2 cm of base and length, the measure of which 
varies according to the panniculus adipose height in a way to avoid tension. We 
resect the skin excess and thus obtain four opposing and similar triangular flaps. We 

After marking the vertical ellipse,
two lateral and internal rectangular
flaps are preserve to this marking,
to the approximate height of umbilical
stump. Close view in red mark.

Perform in-block ressection,
preserving the lateral flaps. After the
muscle plication and the stump
fixation, define the triangualr flaps with
1,5 cm of base and length and them
bipart the umbilicus preserving 0,5 to
1,0 cm in the centre.

Resect the skin excess and
thus obtain four opposite and
similar triangular flaps. Resect
the lateral excess of umbilical
stump, which facilitates post
suture and accommodation.

The apex of the side flaps is
anchored with a “U” stitch and
interpolates to the umbilical stump
flaps. Suture the bottoms of the
umbilical flaps and lateral flaps
together and the proximal and distal
points of the operation wound become
closer.

Fig. 44.1 Opposite triangular flaps omphaloplasty technique
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resect the lateral excess of umbilical stump, which facilitates post suture and accom-
modation (Fig. 44.6). The apex of lateral flaps is sutured and interpolated to umbili-
cal stump flaps, enabling to be fixed to the aponeurosis.

We perform the routine of subdermal internal sutures with colorless mononylon 
4.0 between the flaps and external U sutures (Fig. 44.7). We fixed the sutures to the 
flaps’ base among themselves and conclude the wound edges operative suture 
approaching the distal and proximal vertices (Figs. 44.8, 44.9, and 44.10). On this 
stage, it evidences skin redundancy on umbilical stumps’ flaps that can be resected 
again on their laterals or redistributed with compensation sutures, requiring more 
skills and patience from the surgeon. The bandage/curative is always made with dry 
gauze turunda (tent), changed daily.

44.3  Discussion

There are highly frequent unsightly and hypertrophic scars in vertical dermolipec-
tomies or abdominoplasties with anchor scar, mainly related to circumferential 
omphaloplasty usually performed, because of the scar contraction phenomena. The 

Fig. 44.2 Surgery markings
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reverse situation occurs when we resect too much partial skin ellipses from the ver-
tical operative wound’s edges, periumbilical, causing large umbilicus by contrary 
tensions on itself, usually existent in this type of surgery.

Based on these theories and on the article published by Franco et al. [5], we ide-
alize for treatment of an umbilical stenosis in late postoperative vertical dermolipec-
tomy [8], an additional elliptical resection, where we preserved two lateral triangular 
flaps to the existing umbilical scar, aiming to enlarge, since, for us, it had insuffi-
cient skin. As we needed to break the stenotic ring, it seemed obvious to us bilateral 
horizontal incisions on this stump, so we could interpolate the triangular flaps 
(Figs. 44.11, 44.12, and 44.13). We only found difficulties during the final suture, 

Fig. 44.3 One block resection of the abdominal vertical dermolipectomy. Lateral triangular flaps 
preserved. Muscle plication markings
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where we needed to resect the excess skin of superior and inferior umbilical stump, 
in a way to facilitate the skin compensation for vertical supra and infraumbilical 
incision.

The interpolation of these flaps, besides avoiding the umbilical stenosis relapse, 
also avoided the tension action of enlargement and propitiated a more natural and 
aesthetic appearance to the belly button due to the absence of lateral scars 
(Fig. 44.14). This fact motivated us to use it primarily in our cases of vertical abdom-
inoplasties, presenting the same reproducibility of results (Figs. 44.15 and 44.16).

An important technical detail regards the location of triangular flaps concerning 
existing umbilical scar, so that these may not be made too superiorly, under the risk 
of obtaining a longer umbilical scar (Figs. 44.17 and 44.18), since the migration of 
abdominal flap is bigger in its distal portion, besides occurring pubic elevation. So, 
there is no significant change of position where the lateral flaps are marked, causing 
few marking errors in some cases. Therefore, due to its unpredictability of position-
ing, we have performed these marked flaps on a rectangular skin segment preserved 
bilaterally, designed at the same level as the umbilical stump after traction of the 
abdominal skin flaps. Triangular flaps may not exceed 2 cm of base; otherwise, we 

Fig. 44.4 After muscle plication, the operative wound is sutured from their extremities, leaving 
only the umbilical stump area
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could obtain an umbilical scar too large (Figs. 44.17 and 44.18), or small if the base 
is inferior to 1.5 cm. The thickness of the adipose layer of these flaps also must be 
preserved, because it offers deepness to the new umbilical scar, aggregating aes-
thetic quality. The height of umbilical stump is also an important technical detail, 
where the depth may be at the level of the aponeurosis or up to 1 cm above. For 
thicker abdominal flaps, this relation must be increased, in a way to avoid a resulting 
belly button that is too deep.

We found some technical limitation on those cases where the umbilical scar is 
flat or there is low skin flabbiness on the abdominal wall. The possibility of per-
forming a plicature of rectus abdominis muscles may correct these situations, facili-
tating the performance of this omphaloplasty technique.

On secondary cases where we assess too much abdominal tension at the umbili-
cal level, with the enlargement of it, it seems to us that this technique is a contrain-
dication, as well as keloid scars with difficult control.

Fig. 44.5 The umbilical stump is biparted on its laterals, preserving a central segment of approxi-
mately 0.5 cm
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Postoperatively, we could maintain a small silicone or plastic mold on the umbil-
ical scar to compress and keep its form, but nowadays we do not use anything 
besides a gauze turunda for up to 15 (fifteen) days.

Fig. 44.6 Resecting the skin excesses of umbilical stump
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Fig. 44.7 Suturing of the extremities of the lateral flaps to the umbilicus
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Fig. 44.8 Suturing the extremities of the umbilical flaps to the middle portion of the lateral flaps. 
Then, finalizing the vertical suture with compensation stitches between the base of umbilical flaps 
and the lateral portions of the lateral flaps
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Fig. 44.9 Patient preoperative

Fig. 44.10 Patient postoperative
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Fig. 44.11 Preoperative

44 Improving Aesthetic Quality of Umbilical Scar in Vertical Abdominal



442

Fig. 44.12 Surgery marking
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Fig. 44.13 Postoperative

Fig. 44.14 Umbilical closure
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Fig. 44.15 Preoperative

Fig. 44.16 Postoperative
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Fig. 44.17 Preoperative markings excessive high position of the lateral flaps
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44.4  Conclusions

The opposite triangular flaps technique has been our primary indication of ompha-
loplasty in vertical dermolipectomy, with satisfactory aesthetic results, avoiding 
stenosis and umbilical scar enlargements, frequent in other techniques. It represents 
an excellent alternative in secondary cases, or even for neo-omphaloplasty 
techniques.

Attention to details of this technique as size of flaps, location, and height are 
important factors on reproducibility of results.
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Chapter 45
Umbilical Pilonidal Disease

Mohammad S. Fazeli and Amir Lebaschi

45.1  Introduction

The exact pathogenesis of pilonidal disease remains unknown [1]. Clinical and 
pathologic observations lend support to the hypothesis of a congenital origin [2], 
although some experts maintain that the disease is an acquired one [3]. Umbilical 
pilonidal disease (UPD) is most commonly encountered in adults who have a hair 
tuft around their umbilicus and is more common in males [3–5]. It is important to 
differentiate UPD from other umbilical affections by careful clinical observation, 
and because there is a risk of peritoneal extension of the associated inflammation, 
UPD should be taken seriously and treated more aggressively than its sacral coun-
terpart [6]. Also, whenever the surgeon comes across a case of resistant or recurrent 
“omphalitis,” UPD should be considered as an alternative diagnosis [7].

45.2  Nonsurgical Management

Nonsurgical measures are usually effective for treatment of mild, minimally symp-
tomatic UPD. Patients with UPD amenable to nonsurgical treatment usually com-
plain of scant, malodorous discharge. These patients frequently have dense hair 
tufts around the umbilicus. Often there is no sign of infection (redness, swelling, 
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and tenderness), and usually no orifice is visible upon inspection of the umbilicus. 
It is advisable to check other common areas for pilonidal disease to rule out syn-
chronous involvement.

Various techniques have been suggested as treatment option for UPD [5, 8]. 
The common theme in almost all these measures is decontamination by hair 
removal, physical cleaning of the umbilicus, and application of antimicrobial 
agents, including silver nitrate. Our preferred treatment is meticulous hair removal 
at least three times a week, cleansing of the entire umbilicus with antibacterial 
soap at least daily, and application of and appropriate antistaphylococcal oint-
ment for 7–10 days. It is important to note that although UPD can occur on the 
periphery, the most common location is the bottom of the umbilicus. Therefore 
cleansing and topical antibiotics are not effective if they are not delivered to this 
area.

Most patients will become asymptomatic after 2 weeks. The patients are recom-
mended to continue maintaining umbilical hygiene for as long as they can.

45.3  Surgical Management

Table 45.1 summarizes the common indications for surgical intervention in 
UPD. Persistent discharge is the most common underlying complaint in patients 
undergoing surgical management. In case of cellulitis or abscess formation, infec-
tion should be addressed and treated first. For cellulitis, a course of systemic antibi-
otic is recommended. Authors recommend surgical intervention following the first 
bout of cellulitis as most of these patients have moderate to severe UPD. In case of 
abscess formation, urgent incision and drainage in warranted. Systemic antibiotic is 
usually not necessary unless there are signs of significant cellulitis (more than what 
is expected to be caused by the abscess formation process), patient is febrile, dia-
betic, has endovascular implant or is at risk to suffer from bacteremia, or when 
subfascial extension (SFE) is suspected. Surgical technique described in this chap-
ter should be attempted in the absence of sings of active infection.

Several surgical methods have been advocated ranging from excising the umbi-
licus without reconstruction [3], sinus excision [9] with cosmetic umbilical recon-
struction [7], to total omphalectomy as a primary treatment [2, 10] or for treating 
recurrent disease. Unlike sacrococcygeal pilonidal disease, where there is ample 

Table 45.1 Indications of 
surgical management in UPD

Failure of medical therapy
Persistent discharge
Recurrence after medical treatment
Cellulitis
Abscess formation
Suspected subfascial extension
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space for resection and little concern for cosmetic outcome even in cases with 
 secondary healing, umbilicus is an esthetic structure for not only the abdomen but 
for the entire body. As such, excisional procedures should be designed in a way that 
allow reconstruction of an esthetically acceptable (if not pleasing) umbilicus.

45.4  Authors’ Preferred Technique

The procedure is performed on an outpatient basis. The patient is prepared and draped 
in supine position. A curved incision is made along the inferior border of the umbili-
cus starting at 5 o’clock and extending to 8 o’clock. It is important to adjust the dis-
tance of the incision from the center of the umbilicus based on the location of the 
sinus; if the sinus has a central position, an incision near or at the inferior border of 
the umbilicus is appropriate. If the sinus is located in the lower half of the umbilicus, 
the distance of the incision from the inferior border of the umbilicus should be as 
much as the distance of the sinus from the umbilical center. The incision is deepened 
to cut the dermis, and the subcutaneous tissue is dissected to arrive at the fascia along 
the full length of the incision. Then, using scissors to cut through the subcutaneous fat 
and just superficial to the fascia, a plane is developed around the umbilical attachment 
to the fascia to encircle this attachment. After full detachment of the umbilical stalk 
from surrounding subcutaneous tissue, the stalk is cut from its point of attachment to 
the underlying fascia (Fig. 45.1). The umbilicus is then completely everted by insert-
ing an index finger from underneath and pushing the cut stalk outward while holding 
the cut edge of the umbilicus with the thumb of the same hand (Fig. 45.2). It is impor-
tant that one should not lift the umbilical fold too much as in some cases it may affect 
the blood supply in its most distal part, thereby causing problems associated with 
necrosis. With this maneuver the sinus becomes everted too, although it may be nec-
essary to use a small-tipped instrument to drive the base of the sinus out. All stalks 

Fig. 45.1 Umbilicus is 
dissected and detached from 
fascia (reprinted from Fazeli 
MS, Lebaschi AH, et al. 
Evaluation of the outcome of 
complete sinus excision with 
reconstruction of the 
umbilicus in patients with 
umbilical pilonidal sinus. 
World journal of surgery 
2008;32(10):2305–8, with 
permission from Springer)
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should be meticulously checked for potential subfascial extension. In the presence of 
such an extension, the everted umbilicus will show an orifice, indicating that the tract 
has penetrated the bottom of the umbilicus and extended into the fascia. A transverse 
elliptical incision is made on the everted side of the umbilicus, and the sinus is excised 
completely. The incision should be kept as small as possible to keep umbilical skin 
loss to a minimum. Also, it is important to observe the traditional rules for designing 
random flaps and to leave enough width of skin in the resulting circular flap (Fig. 45.3). 
This elliptical incision is then repaired by separate absorbable sutures from under-
neath. In most cases, the fascia should be repaired at the site of stalk detachment. This 
should not be mistaken for subfascial extension. The center of the repaired umbilicus 
is now secured to the old attachment point on the fascia by a single nonabsorbable or 
delayed absorbable suture. Then the skin is closed using simple interrupted sutures. 
Selecting the location of the initial infraumbilical incision is critical to provide an 
adequate skin margin for closure and maintenance of umbilical symmetry. The new 
umbilicus will invariably have less depth than the original one [11].

Fig. 45.2 Sinus is 
completely everted. The 
whole sinus is now seen 
(reprinted from Fazeli MS, 
Lebaschi AH, et al. 
Evaluation of the outcome 
of complete sinus excision 
with reconstruction of the 
umbilicus in patients with 
umbilical pilonidal sinus. 
World journal of surgery 
2008;32(10):2305–8, with 
permission from Springer)

Fig. 45.3 Sinus is 
completely excised. The 
defect in the umbilicus is 
ready to be repaired 
(reprinted from Fazeli MS, 
Lebaschi AH, et al. 
Evaluation of the outcome 
of complete sinus excision 
with reconstruction of the 
umbilicus in patients with 
umbilical pilonidal sinus. 
World journal of surgery 
2008;32(10):2305–8, with 
permission from Springer)
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45.5  Postoperative Care

Standard wound care as dictated by good surgical practice is all that is required. It is 
authors’ practice to discharge the patients who do not have SFE with a short course 
of oral cephalexin the same day. The most dreaded complication from a cosmetic 
standpoint is the necrosis of the inferior parts of the flap. Therefore it is recom-
mended to check the umbilicus 24–48 hours postoperatively, especially in cases with 
extensive excision. Subsequently, the patients can be seen 1 week after surgery.

45.6  Subfascial Extension

Subfascial extension (SFE) is violation of the fascia (linea alba) and extension of the 
sinus into the preperitoneal space with the risk of transperitoneal and intra- 
abdominal penetration. SFE provides the surgeon with a challenge, especially in 
cases where the sinus is initially deemed to be limited to supra-fascial region (essen-
tially inside and limited to umbilical stalk) and an outpatient procedure is planned 
only to discover that the surgery will need to be upgraded to an outright celiotomy. 
Many of the UPDs with SFE are extensive, but authors have encountered cases in 
which SFE could not be suspected on clinical grounds at all. Risk factors for devel-
opment of SFE include long-standing UPD, short umbilical stalk, and low body 
mass index. Ultrasound scanning and magnetic resonance imaging can delineate the 
boundaries of SFE and assist the surgeon to have a better surgical planning. 
Management of umbilical part of a UPD with SFE is essentially the same. Injection 
of methylene blue dye in the orifice of the sinus at the level of fascia may be useful, 
but it is usually possible to detect and remove the sinus completely as the preperito-
neal space contains little tissue and the sinus will be sharply demarcated. Subsequent 
to umbilical stalk detachment, a longitudinal incision is made in the fascia superior 
and inferior to the fascial penetration site. Although inflammatory response in fascia 
around the sinus tract usually calls for resection of a variable portion of the fascia 
together with the tract, it is possible to close the fascia primarily without tension. 
Every effort must be made to leave peritoneum intact. The sinus can be identified 
easily as it has an appearance similar to an inclusion retention cyst with irregular 
shape.

45.7  Complications

45.7.1  Wound Infection

Infections following UPD excision and reconstruction should be treated through 
venting the infection by opening the wound, except for the cases with minor signs 
of cellulitis and no collection. Even in the absence of SFE, there will be a small 
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defect in the fascia subsequent to stalk detachment in most cases of UPD excision 
which poses a risk for intra-abdominal extension in the presence of infective pro-
cesses; hence the importance of drainage cannot be overemphasized. Wound infec-
tion can also cause umbilical detachment, leading to a floating umbilicus which may 
require fixation at a later time. Preventive measures include avoiding surgery in the 
presence of active infection, prophylactic preoperative antibiotic, and meticulous 
preparing of the surgical site.

45.7.2  Partial Necrosis

Partial necrosis could be inconsequential or devastating based on the extent of the 
necrosis. In cases of extensive necrosis, umbilical stenosis, flattening, and other 
deformities may occur, and later reconstruction may be warranted based on patient’s 
request. In the acute setting, topical antibiotics are recommended till the necrotic 
potions are sloughed and secondary healing is complete.

45.7.3  Recurrence

Recurrence in any patients with UPD is a possible scenario. Patients should under-
stand that UPD is, at least in part, caused by genetic factors that are not modified or 
eliminated by any surgical technique, and this fact should be discussed with every 
patient with UPD well in advance of any surgical intervention.

The authors have not observed any recurrence so far subsequent to application of 
this technique, perhaps because the technique described in this chapter leads to a 
shallow umbilicus that is easy to keep clean. We recommend to treat recurrent cases 
as a new one, although a trial of nonsurgical treatment for mild recurrent cases is 
probably warranted prior to attempted re-excision.
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 Appendix A

Cullen TS. Embryology, Anatomy, and Diseases of the Umbilicus: Together with 
Diseases of the Urachus. Philadelphia, WB Saunders Co. 1916 pp 350-458

http://www.ebooksread.com/authors-eng/thomas-stephen-cullen/embryology-
anatomy-and-diseases-of-the-umbilicus-together-with-diseases-of-t-llu/page-35-em-
bryology-anatomy-and-diseases-of-the-umbilicus-together-with-diseases-of-tllu.
shtml

ht tp: / /www.ebooksread.com/authors-eng/ thomas-s tephen-cul len/
embryology-anatomy-and-diseases-of-the-umbilicus-together-with-diseases-of-
the-urachus

UMBILICAL TUMORS.
Hypertrophy of the umbilicus.
Angiomata of the umbilicus; report of cases.
Umbilical lymphocele.
Myxomata.
Fibromata; report of cases.
Papillomata; report of cases.
Lipomata.
Dermoids or atheromatous cysts; report of cases.
Umbilical tumors consisting chiefly of sweat-glands.
An abdominal tumor attached to the inner surface of the umbilicus by a pedicle 

two inches in diameter.
Papilloma of the umbilicus secondary to papilloma of the ovary.
Benign umbilical tumors:
Hypertrophy.
Angiomata.
Lymphocele.
Benign connective-tissue growths.
Myxomata.
Fibromata.
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Papillomata. *
Lipomata.
Dermoid cysts.
Sweat-gland tumors.
Abdominal myoma springing from the umbilicus.
Papilloma secondary to growth in ovary
Adenomyomata.
Malignant:
Carcinoma of the umbilicus.
A. Primary Squamous-cell carcinoma.
B. Primary Adenocarcinoma.
C. Metastatic
1. From the stomach.
2. From the gall-bladder.
3. From the intestine.
4. From the ovary
5. From the uterus.
6. From other abdominal organs.
D. Sarcoma.
1. Telangiectatic myxosarcoma.
2. Spindle-cell sarcoma.
3. Round-cell sarcoma.
4. Melanotic sarcoma.
* In the ordinary umbilical papilloma the growth is caused by a proliferation of 

the stroma —the squamous epithelium covering the papillae occupies merely a pas-
sive role. It is for this reason that we have grouped these small tumors with the 
benign connective-tissue growths. Some of these may or may not be malignant.

GENERAL REMARKS.
Many authors who have published cases showing abnormalities of the umbilicus 

have endeavored to classify satisfactorily umbilical diseases. Probably one of the 
best articles on the subject is the exhaustive treatise by Nicaise, published in Paris 
in 1881. In 1883 Codet de Boisse gave a satisfactory resume of the subject, and the 
following year Reginald H. Fitz, of Boston, published a most instructive article in 
which he included lesions of the umbilicus owing their origin to persistence of the 
omphalomesenteric duct.

Villar, in 1886, wrote a thesis on umbilical tumors, going into the subject very 
carefully, and making a satisfactory classification of the various umbilical tumors. 
In 1890Ledderhose discussed umbilical diseases very fully and satisfactorily, and in 
1892 Pernice published his well-known monograph on Umbilical Tumors. Finally, 
in 1906, Guiselin, in his Bordeaux thesis entitled Cancer of the Umbilicus, outlined 
a very practical classification of umbilical tumors. After reviewing the literature on 
the subject, I have found the above classification the most satisfactory:

LITERATURE CONSULTED ON UMBILICAL TUMORS IN GENERAL.
Codet de Boisse: Tumeurs de l'ombilic chez l'adulte. These de Paris, 1883, No. 

311.
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Fitz, Reginald: Persistent Omphalomesenteric Remains, Their Importance in the 
Causation of Intestinal Duplication, Cyst Formation, and Obstruction. Amer. Jour. 
Med. Sci., 1884, lxxxviii, 30.

Guiselin, E. J. M. J. : Du Cancer de l'ombilic. These de Bordeaux, 1906, No. 47.
Ledderhose, G. : Deutsche Chirurgie, 1890, Lief. 45 b.
Nicaise: Ombilic. Dictionnaire encyclopedique des sc. med., Paris, 1881, xv, 

140, deuxieme ser.
Pernice, Ludwig: Die Nabelgeschwiilste, Svo. Halle a. S. 1892.
*Villar, Francis: Tumeurs de 1'ombilic. These de Paris, 1886. No. 19.
HYPERTROPHY OF THE UMBILICUS.
Villar* speaks of hypertrophy of the umbilicus in a patient sixty years of age.
Inasmuch as from the description it is clear that there was a definite umbilical 

suppuration and the histologic examination showed an inflammatory condition, we 
should certainly hesitate to class the case as one of true hypertrophy of the umbili-
cus. I have encountered no other literature on the subject.

ANGIOMATA OF THE UMBILICUS.
Definite literature on the subject is very rare.
Virchow, in 1862, mentions two varieties of umbilical fungi. The one is usually 

rich in blood-vessels, bleeds readily, and is found after the cord comes away. It con-
sists of granulation tissue, and after the use of astringents soon disappears. He is 
evidently referring to the simple granulation tissue not infrequently noted after the 
cord comes away.

The second variety represents a congenital tumor, and in the majority of cases is 
a remnant of the omphalomesenteric duct. Virchow then refers to cases reported by 
Maunoir and Lawton.

* Villar: Op. cit., p. 76.
UMBILICAL TUMORS.
Xicaise refers to the subject and mentions three cases from the literature. 

Ledderhose briefly refers to angiomata of the umbilicus, and says that cases have 
been recorded by Maunoir, Chassaignac, Lawton, Boyer, and Colombe. Kidd and 
Patteson, in 1889, in an article on Capillary Angioma of the Umbilicus, reported a 
case in a child six weeks old. From the description, however, it would seem proba-
ble that the tumor consisted of granulation tissue and was not an angioma in the 
accepted sense of the word, although it must be admitted that granulation tissue in 
itself at times has such a rich capillary blood-supply that it might with propriety be 
called an angioma.

Pernice, in his exhaustive monograph on Tumors of the Umbilicus, brieflycon-
siders the cases recorded in the literature. He also refers to a case recorded by Boyer. 
A nine year-old girl from her birth had had an umbilical tumor largely made up of 
varicose veins. This tumor was pedunculated, like a polyp, grew slowly, was bluish 
in color, and felt soft. After being repeatedly tied off, it completely disappeared.

Robson, in 1872, reported a somewhat complicated tumor of the umbilicus 
occurring at birth. The soft and elastic portion of the tumor was of a dirty, livid color 
and probably represented an area of hemorrhage and not a genuine angioma. The 
essential points in the case are as follows :
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The mother of the child was delivered before Robson arrived, but he noticed an 
abnormal condition at the umbilicus, three distinct tumors resting on the abdomen, 
and connected with the umbilicus close to the integument of the navel. The one 
containing the cord was about the length and circumference of a one-ounce quinin 
jar, with a continuation of a small, shriveled cord projecting from its extremity. The 
under part of this tumor consisted of firm, compact tissue; the upper was soft and 
elastic, without any pulsation, and of a dirty, livid color. Immediately beneath and 
growing from the first, at its junction with the abdomen, was a second tumor con-
sisting of a transparent, globular mass the size of a arge orange, and a third, the size 
of a pullet's egg, containing a thick, albuminous substance like jelly. The growths 
were extirpated.

The tumor consisted mainly of the cord in a spiral form, each coil adhering to the 
other and thoroughly agglutinated by the albuminous substance. There was extrava-
sation of blood, with here and there organized matter.

In the cases reported by Chassaignac, Lawton, and Colombe, a definite angioma 
of the umbilicus existed. The first two were noted in infants, but Colombe's case 
occurred in an adult. As seen from the detailed report, when Chassaignac’s patient 
was twelve days old, a minute nodule was noted at the umbilicus. At six months the 
tumor was as large as a hen's egg and was non-pedunculated; the overlying skin had 
a bluish

tinge, and beneath the surface a varicose network of veins could be seen. Where 
the veins were very near the surface, the bluish tinge of the skin was naturally more 
accentuated. A large vein appearing to the left of the xiphoid passed downward to 
the umbilicus and was continuous with the tumor.

Lawton’s observation was made on a new-born child, and in addition to the 
tumor there was an umbilical hernia. The tumor was the size of a jargonelle pear, 
and darkish in color. It was of the consistence of placental tissue. On microscopic 
examination, it was found to be composed chiefly of the ramifications of large 
blood-vessels held together by areolar tissue.

Colombe’s patient, when twenty-six years old, noticed a small tumor the size of 
a grain of wheat at the umbilicus. It gradually increased in size, was purple and soft. 
When seen ten years later, it was the size of the end phalanx of the little finger. Two 
years before coming under observation she had had a hemorrhage from the tumor 
lasting two days. The bleeding was controlled by styptics. Three days before admis-
sion the hemorrhage recurred and the bleeding was so excessive that the patient 
showed marked constitutional symptoms.

The cases of Chassaignac, Lawton, and Colombe are so interesting that I report 
them in detail:

An Erectile Venous Tumor Developing in the Region of the Umbilicus in a Child 
Six Months Old.*

The child was six months old. To the left of the umbilicus was attached a tumor 
the size of a small hen's-egg. This was regular, non-pedunculated, raising the left half 
of the umbilical margin and the skin, and giving the overlying skin a bluish tinge.

The surface of the tumor was evidently made up of a network of varicose veins 
(subcutaneous), and had three or four small spots where the bluish tint was more 
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marked. Another bluish spot, with the diameter of a 50-centime piece, had occupied 
the summit of the tumor. This was crescentic, with the hollow of the crescent 
directed upward and toward the median line. A large vein appearing to the left of the 
xiphoid passed downward to the umbilicus and evidently was continuous with the 
tumor.

Pressure on the tumor produced pallor, but, when the finger was raised again, the 
color returned with increasing intensity.

The mother noticed, twelve or thirteen days after birth, a small spot the size of a 
pin-head at the umbilicus. A bandage was applied, but the spot increased in size and 
became thickened. It was removed satisfactorily. The tumor consisted of two 
parts — adipose tissue and blood-vessels surrounded by cellular tissue. The vessels 
were very abundant, and in several places showed varicose dilatations. This tumor 
was an angioma.

* Chassaignac, M. E.: Traite de l'ecrasement lineaire, Paris, 1856, 535.
A Case of Vascular (Erectile) Tumor in the Sheath of the Cord in a New-born.
Mr. Lawton* * was called to the delivery of a fine male child, and when he pro-

ceeded to tie the cord, he found a tumor the size and shape of a medium jargonelle 
pear with its neck communicating with the cavity of the abdomen through the 
umbilical opening and strongly adherent to the cord, the covering being common to 
both. Mr. Lawton divided the cord above the tumor in the usual way. On examina-
tion the growth felt tough, rather fleshy, and somewhat like a placenta might feel 
before degeneration commences — it did not feel at all like intestine, although when 
the child cried, both it and the investing membrane, together with the tegumentary 
portion of the umbilicus, enlarged very much — the tumor from being engorged 
with blood and the membrane from protrusion of intestine. Pressure reduced the one 
and somewhat decreased the size of the other.

After reduction of the hernia, pressure was applied by means of a pad and 
banda^-, and it was resolved to wait and see what might be the termination of the 
case if left to nature, as it was thought that the tumor might dry up and slough with 
the cord. After a day or two affairs presented nearly the same appearance as at first, 
and Mr. Lawton determined to explore a little. He did so by carefully dissecting(over 
the fundus of the tumor) the outer covering, when a clear, yellow serum escaped. He 
then made a small opening into the second covering, and blood of a dark color 
flowed pretty freely. A pad and bandage were immediately applied, and the case was 
allowed to take its course for two days more. On entering the room on the third day 
the smell of the decomposing membranes was strong, and the integument around 
the umbilicus much inflamed. The umbilical opening was large enough to receive 
four fingers, and was more or less oval. At the lower end protruded a knuckle of gut; 
at the upper end, a non-pulsating, pyriform tumor, and at the right-hand side, the 
cord, between the knuckle of gut and tumor. The membranes were gangrenous and 
the fundus of the tumor was bare. It presented a dark color; to the touch it felt firm, 
unless strongly compressed, when it somewhat diminished in size and was a little 
flaccid. The crying of the child gave now no impetus to the tumor.

Lawton resolved to return the protruded intestine, and, after applying a ligature 
around the neck of the tumor, to excise it. After chloroform had been given, a finger 
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and thumb were applied to the neck of the growth and fully compressed it. The 
operator made a slight incision in the fundus of the tumor, and on careful relaxation 
of the pressure, the blood was inclined to flow very freely. A ligature was then 
applied around the neck of the growth, but the membranes, being gangrenous, it cut 
through them, and, the abdominal muscles becoming rigid at the same time, from 
eight to ten inches of gut protruded. The tumor was excised above the ligature, the 
cord tied as low down as possible, and after careful and patient manipulation the 
protruded intestine was returned. The opening was closed as far as possible by pass-
ing through four common needles in place of harelip pins; a pad and bandage were 
applied in the usual way. The child's bowels were not moved for three days after the 
operation, when they acted freely. The little patient had no bad symptoms, and at the 
time of the report was quite well.

Microscopic examination by Dr. J. Braxton Hicks showed that the whole mass 
was penetrated by large blood-vessels, of the ramifications of which it was princi-
pally composed, coupled with areolar tissue, in the network of which were nucle-
ated cells of round or oval form, generally in groups of four or five. There was in 
some parts, however, an excess of the connective-tissue elements so as to form solid 
portions. The tumor was an angioma.

* * Lawton: London Obstet. Trans., 1866, vii, 210.
A Vascular Tumor of the Umbilicus.***
The patient was a woman, thirty-six years of age, in good health. She had had a 

child at nineteen. Ten years before she had noticed a small tumor the size of a grain 
of wheat at the umbilicus. It had gradually increased in size. It was purple, rather 
soft, painless, but made her uncomfortable. About the week before she was seen, it 
was the size of the end of the phalanx of the little finger. Two years before there had 
been a hemorrhage from the tumor, the bleeding coming in jets of the diameter of a 
pin. The hemorrhage lasted two days, was not continuous, and was controlled by 
perchorid of iron. Three days before admission she had a second hemorrhage and 
perchloric! of iron was used, the flow ceasing just as the astringent was employed. 
The volume of bleeding could be compared to that from the femoral artery; the 
bleeding, however, was intermittent. The patient was in a sea of blood. She was pale 
and apparently in a serious condition. Forceps were applied, and the arealigated en 
masse, but with difficulty, as the bleeding came from the bottom of the umbilicus. 
Seven days later the bleeding again recurred. A ligature was applied, and the bleed-
ing stopped and never returned. The tumor disappeared.

*** Colombe: Tumeur vasculaire de l'ombilic, hemorrhagic, guerison. Gaz. med. 
de Paris, 1887, lviii, 245.

LITERATURE CONSULTED ON ANGIOMATA OF THE UMBILICUS.
Chassaignac, M. E.: Traite de l'ecrasement lineaire, Paris, 1856, 535.
Colombe: Tumeur vasculaire de l'ombilic, hemorrhagie, guerison. Gaz. med. de 

Paris, 1887, lviii, 245.
Kidd and Patteson: Capillary Angioma of the Umbilicus. Illustrated Med. News, 

1889, iv, 148.
Lawton: Case of Vascular (Erectile) Tumor in the Sheath of the Cord in a New-

born. London Obstet. Trans., 1866, vii, 210.
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Ledderhose, G.: Chirurgische Erkrankungen des Nabels. Deutsche Chirurgie, 
1890, Lief. 45 b.

Nicaise: Ombilic. Dictionnaire encyclopedique des sc. medicales, Paris, 1881, 2. 
ser., xv, 140.

Pernice, L.: Die Nabelgeschwulste, Halle, 1892.
Robson, R.: Disease of the Funis Umbilicalis. Medical Examiner, Chicago, 

1872, xiii, 33.
Virchow: Die krankhaften Geschwulste, 1862-63, hi, erste Halfte, 467.
UMBILICAL LYMPHOCELE.
Koeberle,* in 1878, speaking of ovarian cysts, said that sometimes the lymphatic 

vessels beneath the umbilicus take on an excessive development and the umbilicus 
becomes the site of a tumor consisting exclusively of the sac-like dilatations of the 
lymphatic vessels.

* Koeberle: Nouveau dictionnaire de med. et de chir. prat., 1878, xxv, 522.
Codet de Boisset quotes a letter from Koeberle to Blum in which Koeberle* 

stated that in his Cases 49 and 50 he had removed growths of this character when 
operating for ovarian tumors. One of these umbilical tumors was 8 cm. in 
diameter.

He further drew attention to the fact that similar tumors had never been described.
They are evidently very rare, as I have not found mention of any in the 

literature.
In a very large series of patients from whom ovarian tumors have been removed 

at the Johns Hopkins Hospital we have never seen umbilical growths of this 
character.

BENIGN CONNECTIVE-TISSUE GROWTHS OF THE UMBILICUS.
Under this head are included myxomata, fibromata, papillomata, and lipomata.
As a rule, papillomata are classified with epithelial growths. In umbilical papil-

lomata, however, the connective-tissue growth is the essential feature, the epithe-
lium playing a passive role §. I have accordingly included them under 
connective-tissue growths.

Myxomata of the Umbilicus.
These tumors are exceptionally rare. According to Ledderhose %, J Weber col-

lected three cases — those of Fischer-Coin, Busch, and his own. In Busch's case the 
tumor was the size of a goose's egg. Its surface was ulcerated.

§Quoted by Pernice: Die Nabelgeschwiilste, Halle, 1892, 21.
% Ledderhose, G.: Deutsche Chirurgie, 1890, Lief. 45 b.
UMBILICAL TUMORS
Mori* described a sessile umbilical tumor the size of a cherry, which had ulcer-

ated at its most prominent part. Histologically, it consisted of fibrous and myxo-
matous tissue. He gives a very good picture of the microscopic appearance. In 
Pernice's** monograph will be found the best description of this class of umbilical 
tumors. He says that myxoma of the umbilicus was first described by Weber, and 
was supposed to originate from portions of Wharton's jelly. The rendition is very 
rare, only nine cases being found in the literature. On section the tumors look like 
white pork, are pale, edematous, and gelatinous. Some are soft. others hard, 
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according to the amount of connective tissue. They vary in size from that of a 
hazelnut to that of a goose's egg. In four cases the tumors were pedunculated and 
the pedicle came directly from the umbilical scar. In two cases the tumors lay on 
the top of an umbilical hernia. Pernice points out that only the cases since Weber's 
time have been examined microscopically. The blood-vessels are abundant. The 
vessel- walls are thick and lie in a connective-tissue framework consisting chiefly 
of spindle-cells and sometimes of round-cells. There is an intercellular substance. 
In other words, the ground-substance is like that encountered in embryonic tissue. 
Most of these tumors are covered over with normal skin, and only rarely is the 
surface ulcerated. The prognosis is good.

Pernice then goes on to record cases reported by Weber, Maunoir, Chassaignac, 
Lawton, Villar, Virchow, and Leydhecker. In only a few of the cases are the micro-
scopic reports of any value.

Fibromata of the Umbilicus.
Growths of this character are likewise rare. Although the majority occur in mid-

dle life and in males, they are sometimes found in infants. The size of the tumors 
reported varied greatly. One was as large as a bird's egg, another the size of a walnut, 
another as large as an apple. The largest was said to be the size of an infant's head at 
term. They are usually oval or round and more or less pedunculated, the pedicle 
springing from the umbilical depression. Sometimes, however, the umbilicus may 
be recognized as an irregular slit in the center of the tumor.

The growth is usually covered with normal or slightly atrophic skin. On account 
of the exposed site of the tumor, its more prominent surface may be excoriated, 
presenting blackened points; or the injured areas may be covered with crusts. On 
section, the growth usually presents a grayish-white or whitish-yellow surface, with 
a definite fibrous arrangement. In a few instances one or more small cysts contain-
ing serous fluid were found, or a small quantity of fat was detected in the tumor.

Histologic examination shows that the skin covering the growth is normal or 
atrophic, or that there is some thickening of the squamous layers. In the last type the 
papilla are much elongated. The stroma of the tumor consists, as a rule, of typical 
fibrous tissue containing a varying number of spindle-shaped nuclei. Some of the 
growths, particularly where there has been an irritation of the surface, show marked 
small-round-cell infiltration in the vicinity of the point or points of such irritation. 
Here, as in other parts of the body, the diagnosis between a very cellular fibroma and 
a spindle-cell sarcoma is fraught with much difficulty or is impossible.

* Mori, A. : Contribute) alio studio dei tumori ombelicali. Gazzetta degli 
ospedali, Milano, 1902, xxiii, 632.

**Pernice: Die Nabelgeschwulste, Halle, 1892.
On account of the rarity of this condition, I append those cases in which the 

diagnosis of fibroma of the umbilicus was certain, or at least highly probable.
Cases of Fibroma of the Umbilicus.
Fibroma of the Umbilicus.
Legrand* reported from Sappey's service the case of a man fifty-one years of 

age. When the patient was thirty-nine years old a tumor the size of a hazelnut had 
been observed at the umbilicus. This was soft and covered with skin of a natural 
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color. For five months before the patient came under observation it had been increas-
ing rapidly, becoming more than two- thirds larger. Later, small excoriations were 
noticed on the surface. These were covered with crusts.

On admission to the hospital an ovoid tumor, about seven or eight inches in its 
vertical diameter, was found in the umbilical region. It was somewhat pedunculated, 
and with the patient- lying down reached to within 1 cm. of the xiphoid. The pedicle 
was inserted in the umbilical scar. The tumor itself was hard, smooth, round, and in 
its right third bossed and ulceiated. In other portions it was covered with brownish-
yellow crusts alternating with a purple discoloration of the skin. At some points 
fluctuation was noted, but there was no hemorrhage from the surface. The patient's 
general condition was good. The tumor was removed and recovery followed. The 
tumor on section was whitish in color, homogeneous, and very hard. It contained a 
small, cyst-like cavity with serous fluid contents. Robin, who made the histologic 
examination, said that it was a fibroplastic tumor and not a cancer.

A Fibro nucleated Tumor at the Umbilicus.**
The patient was thirty years of age, and the tumor had been noticed for three 

months. On admission to the hospital in April, 1857, the tumor was the size of an 
orange and situated beside the umbilicus. It had evidently developed in the umbili-
cal wall, and was firm and fibrous in character. The general health was good. On 
histologic examination the tumor was found to be composed of fibrous tissue. 
Bryant t draws attention to the fact that such tumors are evidently rare.

Fibrolipoma of the Umbilicus. J
Hugh G., aged thirty, seven years before had noticed a small lump about the size 

of a walnut at the site of the navel. It increased gradually for two years, when a 
surgeon, probably a quack, "put it back," but it soon returned. Until six months 
before Barton% saw him the tumor had increased only gradually, but since then had 
doubled in size. It was so large that it prevented the patient from walking. It was 
oval, and extended across the abdomen from the umbilicus to the left anterior supe-
rior spine. It was slightly constricted at its base, measured 23 inches in circumfer-
ence, and was fixed to the skin only at the umbilicus. On removal it was found 
attached to the underlying tissue at only one point. The abdomen was not opened. 
No histologic examination is mentioned.

Fibromata of the Umbilicus.
Damalix§ treats the subject in general, and says that Sappey and Limange report 

cases in which the pedicle came from the umbilicus.
* Legrand: Tumeur volumineuse de la region ombilicale de nature fibroplastique, 

prise pour une tumeur encephalolide. Gaz. des hop., 1850, 29.
**Pernice: Die Nabelgeschwulste, Halle, 1892.
t Bryant, T.: Guy's Hospital Reports, 1863, ix, 245.
% Barton: Reported by Bennett: Dublin Jour. Med. Sci., 1882, lxxiv, 239.
§ Damalix: Etude sur les fibromes de la paroi abdominale anterieure. These de 

Paris, 1886, No. 148.
A Fibroma of the Umbilicus. *
A woman, twenty- two years of age, entered the Hotel-Dieu on May 20, 1888. In 

February, 1887, one month after her child had been weaned, an umbilical tumor was 
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first noticed. This was the size of a hazelnut, and could be rolled between the fin-
gers. For a time it grew slowly, but after six months rapidly. At the umbilical site 
was a tumor the size of the head of a child at term. Its summit was divided by the 
distended umbilical cicatrix. The tumor was hard, with several points of softening. 
It was irregular and bossed. The skin covering was normal, without any marked 
dilatation of the veins. It slid readily over the tumor.

The growth was easily dissected out, but was found intimately adherent to the 
peritoneum. Recovery followed. The tumor was hemispheric, irregular, about 
10 cm. in diameter; it had a whitish surface, and presented an irregular, bossed 
appearance in the depth, where there were several depressions dividing it into lob-
ules. On section it was whitish and smooth; in the deeper portion, yellowish in color. 
Here it had a definite fibrous arrangement.

Histologically, the tumor was composed exclusively of fibrous tissue, wavy 
threads for the most part running parallel to one another, but with no characteristic 
arrangement. The cells were abundant and in general well developed. They were 
fusiform in shape. The tumor seemed to have originated from the aponeurosis. It 
was a fibroma.

Fibrous Tumors in the Umbilicus.
Pernice** says this form of tumor cannot be sharply differentiated histologically 

from those of inflammatory origin. It may originate from three different parts of the 
umbilicus: (1) From the dense connective tissue of the umbilical scar; (2) from that 
of the skin which, as we have seen, is really scar tissue covered with epithelium; (3) 
in young individuals from myxomatous connective-tissue remains of the cord.

Fibroma of the Umbilicus [?].
This case occurred in Volkmann's private practice. E. H., aged forty-two, had at 

the umbilicus a hard, slightly lobulated, broad-based tumor the size of an apple. 
This was thought to be a fibroma. On histologic examination, however, it proved to 
be a spindle-cell sarcoma. The spindle-cells were relatively small and had large 
nuclei. The abdomen was not opened. The woman was well at the end of ten years. 
[A sarcoma occurring in the abdominal wall is so intimately associated with the 
surrounding tissue that one would hardly expect a permanent recovery, such as 
occurred in this case. This fact would rather indicate a cellular fibroma. — T. S. C]

A Fibroma of the Umbilicus [?].§
A man, forty-nine years of age, entered Polaillon's service at the Hotel-Dieu 

March 25, 1895. Eighteen months before he had noticed at the umbilicus small 
tubercles, which had caused pain and inconvenience.

Attached to the lower border of the umbilicus was a pedunculated tumor, cylin-
dric in form, 5 cm. long and 12 or 13 mm. in diameter. Its free end showed a small 
crust covering a healed area of ulceration. The skin covering it was delicate and 
reddish in color.

On taking the tumor between the fingers it gave the sensation of the finger of a 
glove filled with nuts. The skin surrounding the tumor contained seven or eight pink-
ish tubercles about the size of green peas. The skin alone was involved, as the tumor 
was movable on the underlying aponeurosis. No enlarged glands were detected, and 
the general health was good. The diseased area was removed. Histologic examina-
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tion of the main tumor and of the small nodules showed sarcoma fusocellulare cov-
ered with skin. The superficial half of the skin seemed to have been the starting-point 
of the tumor, which tended to pass out and become pedunculated.

[The growth may equally well have been a fibroma associated with secondary 
small nodules. The microscopic examination is not conclusive. — T. S. C]

* Pic, Adrien: Lyon med., 1888, lix, 546.
** Pernice, L.: Die Nabelgeschwülste, Halle, M. Niemeyer1892.
§ Sourdille, Gilbert : Sarcome pedicule de la peau de l'ombilie. Bull, de la Soc. 

anat. de Paris, 1895, lxx, 302.
Probably a Fibroma of the Umbilicus.*
J. W., ten months old, was brought to the clinic February 27, 1896. He had 

remains of the omphalomesenteric duct at the umbilicus, as recognized by a reddish 
tumor covered with ntestinal mucosa. In addition there was a smooth, cap-like area 
partly coveringthis reddish tumor, which was composed chiefly of fibrous tissue. 
[Evidently a true fibroma. — T. S. C]

A Small Fibroma Associated with an Umbilical Concretion.
Coenen** reports cholesteatomata of the umbilicus, and in his Fig. 2 shows a 

definite but small fibroma occupying the umbilical cicatrix. It is covered over with 
many layers of squamous epithelium. The central portion consists of fibrous tissue, 
and scattered throughout it are many small round-cells, indicating- recent inflam-
mation. The inflammatory reaction was evidently started up by the umbilical 
concretion.

Papillomata of the Umbilicus.
Probably the first case of this character recorded was that of Fabricius von 

Hilden, published in 1526. From that time on isolated cases of papilloma of the 
umbilicus have been recorded, but, as in the majority of these no microscopic exam-
ination was made and as the gross picture was not sufficiently convincing, we have 
omitted most of these, confining our attention chiefly to those cases in which a care-
ful histologic description has been given. Most of the tumors have been noted 
between the twenty-fifth and fiftieth years. In Broussolle's case, however, in a child 
only two months old, a typical papilloma, 5 mm. in diameter, occupied the umbilical 
depression. Ordinarily one would consider this small nodule in such a young indi-
vidual as a mass of granulation tissue left after the cord had come away, or as a 
remnant of the omphalomesenteric duct. Broussolle, however, distinctly says that its 
surface was covered with squamous epithelium analogous to that of the skin. From 
the limited number of cases it is difficult to draw any definite conclusion, but papil-
lomata seem to be equally frequent in both sexes. As a rule, they are of slow growth 
and vary from 5 mm. in diameter to the size of a walnut. They are usually peduncu-
lated, but in the case reported by Peraire the papillary growth had spread out for a 
considerable distance into the surrounding- abdominal wall.

* Sauer, F.: Ein Fall von Prolaps eines offenen Meckelschen Divertikels am 
Nabel.

Deutsche Zeitschr. f. Chir., 1896-97, xliv, 316.
** Coenen, H.: Uber Das CholesteatomDes Nabels. Münch. Med. Wochenschr., 

1909, 56. Jahrg., 1583.
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Where the growth is small, it frequently looks red and reminds one of a rasp-
berry, and on examination with a magnifying-glass it is found to be composed of 
blunt papillary masses. As the growth increases in size the portion near the pedicle 
may have a violet tint, while the superficial portion is pinkish in color.

In Segond's case, reported by Villar, the growth consisted of rounded projections 
varying greatly in size. The largest nodule was bean-shaped and contained a small 
cyst; another was the size of a pea, and lying between them were smaller ones. As a 
rule, when the tumor reaches its full size it resembles a large wart. Its surface is 
covered with myriads of papillae, and these are flattened laterally, owing to the close 
juxtaposition. On section the papillary or tree-like arrangement is clearly evident, 
and the stroma of the nodule and of its pedicle is seen to consist of fibrous tissue. 
Histologic examination shows that the surface of the papillae is covered with squa-
mous epithelium, in which epithelial pearls can occasionally be demonstrated. 
Where there has been much irritation, the epithelium may be thickened and the skin 
papillae greatly lengthened. The stroma of the papillary growth consists of fibrous 
tissue. Just beneath the epithelium this may show marked infiltration and greatly 
dilated blood capillaries. The general appearance, both macroscopically and micro-
scopically, is similar to that of skin papillomata in any part of the body.

Cases of Papilloma of the Umbilicus.
Papillomata of the Umbilicus[?].
Küster* cites a case seen by Fabricius von Hilden and recorded in 1526. A man, 

twenty-five years of age, well nourished, had a fungating excrescence at the umbi-
licus which had developed in about six months. The tumor was the size of a walnut, 
bright red in color, and emitted an odor like that of foul cheese. At first it was pain-
less; later there were severe pain and two hemorrhages. Fabricius considered the 
growth a carcinoma. On exposing the tumor he found that it consisted of three por-
tions, each with a delicate pedicle. He ligated the pedicles and the patient was well 
five months later. [This does not seem to have been carcinoma, but suggests rather 
a papilloma with inflammation of the umbilicus due to accumulation of foul mate-
rial. Of course, at that time no histologic examination was made. — T. S. C]

In Küster’s Case 8 a man, thirty-six years of age, had had a specific ulcer on the 
glans penis eight months before. Six weeks prior to observation he noticed that the 
umbilicus was moist. In the left umbilical fold was a small tumor which grew rap-
idly. Astringents proved of no value. On examination, in the left side of the umbili-
cal cavity was a pedunculated tumor the size of a phalanx of the little finger; it was 
movable, and discharged a foul-smelling fluid. It was covered with small red bodies 
(papillae) and looked like a raspberry. When the umbilicus was split open small 
papillary outgrowths were found springing from it. [On histologic examination the 
mass was found to be a simple papilloma covered over with several layers of epithe-
lium. In some places there were epithelial pearls.]

Papilloma of the Umbilicus. — Tillmanns,** after saying that Kiister had 
described a papilloma of the umbilicus, mentions a case seen by Wilms.

Papilloma of the Umbilicus. ±
In a woman, fifty-four years of age, a tumordeveloped from a congenital umbili-

cal nevus. This tumor became excoriated, and there was a discharge of bloody fluid. 
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It reached the volume of an egg, and two enlarged glands were noted in the inguinal 
region. The tumor and the glands were removed. Demarquay%says the inguinal 
glands were not malignant, but that the enlargement was due to irritation from the 
growth. On histologic examination the growth proved to be a papilloma

* Küster: Die Neubildungen am Nabel Erwachsener und ihre operative 
Behandlung.

Langenbeck's Arch. f. klin. Chir., 1874, xvi, 234.
** Tillmanns: Deutsche Zeitschr. f. Chir., 1882-83, xviii, 161.
% Demarquay: Bull, de la Soc. de chir., 1870-71, 2. ser., xi, 209.
Papilloma of the Umbilicus.*
The patient, a concierge, forty-three years of age, a year before he entered the 

hospital had noticed an irritation of the umbilicus. In the umbilical depression there 
were small elevations the size of pinheads. They had gradually increased in size, 
until six months later the tumor had emerged above the level of the umbilical depres-
sion and there were excoriations. At operation the growth was the size of a franc 
piece, round, with a narrow base. Microscopic examination showed that it was a 
fibropapilloma of the umbilical cicatrix.

Papilloma of the Umbilicus.
Broussolle** reported a case of a child, two months old, who suffered from sup-

puration at the umbilicus. There was a minute umbilical tumor, reddish in color, 
5 mm. in diameter. Microscopic examination showed that it was a true papilloma 
composed of connective tissue only slightly organized. Its surface was covered with 
squamous epithelium analogous to that of the skin.

Papilloma of the Umbilicus.
This case was communicated to Villar% by E. Launois. M. H., aged forty-six, 

was operated upon by Dr. Segond for a very large fibroma of the uterus. At the 
umbilicus also she had a lobulated tumor, which occupied all the cavity of the 
umbilical depression. This tumor had first been noticed six years previously. It had 
increased slowly in volume, its development occurring chiefly in the appearance of 
small lobules. The mass was very tender on pressure and on palpation. On examina-
tion it was found to consist of a series of small elevations juxtaposed to one another. 
Above and below were two rounded masses. The upper one was the size of a pea, 
the lower one presented the form and volume of a bean. Between the two were other 
lobules. The surface of the two voluminous portions was covered with skin which 
had retained its characteristic appearance, but was wrinkled. The small granulations 
had a blackish-violet appearance. At first sight the growth suggested a melanotic 
tumor. The umbilical nodules were included in the abdominal incision when the 
uterine tumor was removed.

At the base of the tumor were a number of vascular orifices distended with blood.
The mass, which was the size of a pea, consisted of a small cyst containing yel-

lowish liquid.
Histologic Examination. — The tumor was divided into three fragments. The 

first contained the cyst which has been described. The walls were composed of 
dense connective tissue. At several points in the cyst were remnants of epithelium. 
The second fragment comprised all the small elevations between the two larger 
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ones. They were composed of a series of papillae. Each papilla was formed of dense 
connective tissue containing a few nuclei. The skin covering the surface presented 
the usualcharacteristics. The Malpighian layer was thicker than usual, and many 
cells contained yellowish-brown pigment. In each of the papillae were numerous 
capillary vessels anastomosing with one another. The third fragment consisted of 
the inferior elevation, and was much larger than the first; it was formed of dense 
connective tissue, and the skin covering was somewhat thinner. The entire growth 
was evidently a papilloma.

* Nicaise, M. : Fibro-papillome de la cicatrice ombilicale. Revue de chir., Paris, 
1883, iii, 29.

**Broussolle, E.: Des vegetations de I'ombilic. Revue mens, des mal. de 
l'enfance, 1886, iv. 314. '

% Villar: Tumeura de I'ombilic. These de Paris, 1886, obs. 38, p. 71.
Papilloma of the Umbilicus.
Ledderhose* says that Rizzoli had a patient, fifty-one years old, with an ulcerat-

ing papilloma at the umbilicus which was removed with zinc paste.
Fibropapilloma of the Umbilicus. **
M. K., a fireman, aged thirty-five, three months before admission and shortly 

after a blow in the umbilical region, had noticed a small tumor at the umbilicus. This 
had steadily increased in size, and latterly caused much inconvenience and at times 
a dull, throbbing pain. The umbilical cavity was completely obliterated by a promi-
nent, firm growth the margin of which was continuous with the skin of the abdomi-
nal wall. This growth was circular, with a diameter of 1% inches. Its surface 
presented a warty appearance, and was covered with elongated papillary growths 
varying in size and flattened laterally by mutual compression. The surface of the 
tumor was pinkish in color, intact, and free from discharge of any kind.

This prominent and warty growth was seated on and continuous with a very hard, 
thick growth extending all around and into the umbilicus, and forming a subjacent 
swelling about three inches in diameter. The whole mass was freely movable in all 
directions. When the growth was removed, the abdomen was examined and found 
perfectly normal.

On section the tumor was of a dull white color, and its substance, which was of 
almost cartilaginous hardness, was directly continuous without well-defined mar-
gins. It had extended into the surrounding fat and other tissue..The peritoneum was 
adherent to the tumor and drawn up into it. The entire tumor presented to the naked 
eye an appearance very similar to that of a recent specimen of cancer of the mamma.

On histologic examination it was found to consist of fibrous tissue fully devel-
oped. The growth was a so-called fibropapilloma. [Smith's description is a particu-
larly good one. — T. S. C]

Papillary Fibromata of the Umbilicus.
In the literature Pernice% found only seven definite cases of papilloma of the 

umbilicus, and he added one from the Halle clinic. [These cases did not impress us 
very definitely as being instances of simple papilloma.] Pernice says that the outer 
surface of the papilloma, as well as the stroma, is similar to that found in other parts 
of the body. Where an ulcerated papilloma of the umbilicus exists, a lymphatic 
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swelling of the inguinal glands may follow, but this does not necessarily indicate 
that carcinoma exists. Where a papilloma is not pedunculated, the diagnosis may be 
difficult prior to operation. The clinical course of papilloma is benign throughout. 
He then goes on to report the cases of Kuster, Weber, Billroth, Blum, Villar, and 
mentions some reported by Duges. In very few of these is it absolutely clear that a 
careful histologic examination was made. In a second case of Kuster 's the micro-
scopic examination showed that the growth was a simple papilloma. Pernice also 
reports some rather indefinite cases from the clinic at Halle.

* Ledderhose: Deutsche Chirurgie, 1890, Lief. 45 b.
** Smith, J. : The Lancet, 1890, i, 1013.
% Pernice, L. : Die Nabelgeschwtilste, Halle, 1892.
Pernice says that when his article was already in the printer's hands he had an 

opportunity of seeing a rare case of papilloma of the umbilicus observed in a patient 
coming under the care of Dr. Harttung, of Frankfort. This patient was a woman, 
fifty-two years old, very corpulent, and previously healthy. Four years before, the 
umbilicus, which was markedly funnel-shaped, had commenced to be moist. The 
patient was not cleanly. After some time there was a reddening in the depth with 
much irritation and itching, which caused the patient to rub the umbilicus. Later on 
a wart-like appearance was noted. The secretion was much more abundant, and the 
patient complained of pain.

On examination the umbilicus was found to be much drawn in, very much red-
dened, and there were excoriated places on the skin about the size of a mark. In the 
center of this eczematous area was the umbilicus. It was covered with a large num-
ber of papillary-like growths, each being about the size of half a grain of wheat. 
These papillomata resembled in their color and arrangement pointed condylomata. 
When the abdominal walls were drawn apart, a large number of smaller papillomata 
were seen and there was a purulent secretion.

No induration could be made out at the base of the tumor, the axillary and ingui-
nal glands were not swollen, and there were no symptoms referable to other organs.

The diagnosis of papilloma of the umbilicus was made, and the growth removed. 
The tumor was about 2 cm. in height and the skin of the part was raised. From the 
center of the tumor sprang about 20 or 30 wart-like growths of soft consistence. 
These were covered with smooth epidermis, and all their ends were somewhat 
pointed. These papillary masses filled the entire umbilical pocket, which was 2 to 
3 cm. deep. Their epidermis was not ulcerated at any point.

The microscopic picture was very simple, and corresponded identically with the 
picture of the soft warts — in other words, the growth was a true papilloma. Along 
the edge was perfectly normal skin; toward the center the epidermis became thicker, 
and between the papillae of the skin the epithelial projections were irregular, some-
times longer and narrower, and at other times thick and plump. The papillary masses 
consisted of a connective-tissue groundwork with an epithelial covering. The epi-
thelium was here more irregular, and sometimes sent prolongations downward. The 
masses were, however, simple throughout. On the surface the hornification was 
somewhat advanced. The connective tissue of the tumor and also of the surrounding 
skin showed abundant small-round-cell infiltration.
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Papilloma of the Umbilicus.*
R. A., aged twenty-seven, had had a swelling at the umbilicus for four months, 

which discharged a serosanguineous fluid. On admission a tumor, the size of a wal-
nut, was found situated in the center of the umbilicus. At its base it had a violet tint, 
and at its summit was grayishwhite. It was sessile, soft, and round, resembling a 
wart. It was very painful on palpation. It was thought to be a papillofibroma of the 
umbilicus, and was removed under local anesthesia.

The microscopic examination was made by Professor Cornil. The skin was very 
irregular and in the form of papillae. The papillae on the surface of the tumor were 
very long, very abundant, tree-like, and formed the depression penetrating the con-
nective tissue. They were composed of dense connective tissue supporting the 
blood-vessels and were covered with epithelium. Between the epithelial cells were 
leukocytes. The tumor was a fibropapilloma showing inflammatory reaction, Peraire 
remarks that this variety of tumor is rare. Villar reported only four cases — those of 
Kiister, Blum, Nicaise, and Segond.

* Peraire, Maurice: Fibro-papillome de l'ombilic. Bull, de la Soc. anat. de Paris, 
1902, lxxvii, 346.

Papilloma of the Umbilicus.*
Mrs. B. C. C, aged forty-two, a patient of Dr. W. T. Watson, was admitted to the 

Church Home and Infirmary October 26, 1910. During the abdominal preparation 
prior to removing the appendix and shortening the round ligaments, we noticed a 
small papillary mass at the umbilicus. It was excised.

The specimen is 5 mm. broad, 4 mm. long, slightly pedunculated. Its surface is 
divided into three lobules, which are perfectly smooth and remind one very much of 
a small fibroma.

Histologic Examination. — The greater part of the specimen imbibes hema-
toxylin with avidity. The surface is covered with very atrophic squamous epithe-
lium, the superficial portion of which is hornified. The deepest layer contains 
yellowish and brownish pigment in places, and reminds one of the skin of a col-
ored person, although the patient is white. Beneath the epithelium is a narrow 
zone of connective tissue, poor in cell elements, and beneath this again fibrous 
tissue, literally packed with cells containing oval or round, uniformly staining 
nuclei. Dividing the fibrous tissue into alveoli are minute arterioles. Small papil-
loma in the umbilical depression central portion of the specimen is made up of 
fibrous tissue poor in cell elements. The picture at first suggests sarcoma. The 
surface epithelium is, however, everywhere intact. The nuclei of the stroma cells, 
although exceedingly abundant, there is no evidence of nuclear figures. The sur-
face of each lobule are uniform in size. In addition, the clinical history shows that 
the patient had had this small nodule for years. It is a simple papilloma of the 
umbilicus.

LlPOMATA OF THE UMBILICAL REGION.
In the umbilical depression there is little or no fat, consequently we should not 

expect to find any fatty tumors in this situation. Tillmanns,** however, points out 
that Wrany has drawn attention to the fact that, where there is a dilatation of the 
umbilical ring, some of the subperitoneal fat may escape through the hernial ring, 
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producing an " adipose hernia " or a lipoma, which may be confused with an omen-
tal hernia.

A reference to Levadoux's*** masterly article on the Anatomy of the Umbilicus 
clearly shows just how such a hernial protrusion may occur at or near the 
umbilicus.

* Cullen, Thomas S.: Personal observation.
** Tillmanns: Ueber angeborenen Prolaps von Magenschleimhaut durch den 

Nabelring (Ectopia ventriculi), und iiber sonstige Geschwiilste und Fisteln des 
Nabels. Deutsche Zeitschr. f. Chir., 1882-83, xvhi, 161.

*** Levadoux: Varietes de l'ombilic et de ses annexes. These de la Fac. de med. 
et de pharm. de Toulouse, 1907, No. 711.

LITERATURE CONSULTED ON BENIGN CONNECTIVE-TISSUE 
GROWTHS OF THE UMBILICUS.

Barton: Fibrolipoma of the Umbilicus. Dublin Jour. Med. Sc, 1882, lxxiv, 239.
Bennett: See Barton.
Bryant, T. : A Fibronucleated Tumor. Guy's Hospital Reports, 1863, ix, 245.
Broussolle, E. : Des vegetations de l'ombilic. Rev. mens, des mal. de l'enfance, 

1886, iv, 314.
Coenen: Das Nabelcholesteatom. Munch, med. Wochenschr., 56. Jahrg., 1909, 

1583.
Cullen Thomas S. : Papilloma of the Umbilicus.
Damalix: Etude sur les fibromes de la paroi abdominale anterieure. These de 

Paris, 1886, No. 48.
Demarquay : Cancer de l'ombilic. Bull, de la Soc. de chir., 1870-71, 2. ser., xi, 

209.
Green, CD.: Trans. Path. Soc. of London, 1899, 1, 243.
Küster, E. : Die Neubildungen am Nabel Erwachsener und ihre operative 

Behandlung. Langenbeck's Arch. f. klin. Chir., 1874, xvi, 234.
Ledderhose, G.: Deutsche Chirurgie, 1890, Lief. 45 b.
Legrand: Tumeur volumineuse de la region ombilicale de nature fibroplastique, 

prise pour une tumeur encephaloi'de (fibrome de l'ombilic). Gaz. des hop., 1850, 29.
Mori, A.: Contributo alio studio dei tumori ombelicali. Gazz. degli ospedali, 

Milano, 1902, xxiii, 632.
Nicaise: Fibro-papilloma de la cicatrice ombilicale. Rev. de chir., Paris, 1883, hi, 

29.
Peraire, Maurice: Fibro-papillome de l'ombihc. Bull, de la Soc. anat. de Paris, 

1902, lxxvii, 346.
Pernice, L. : Die Nabelgeschwulste, Halle, 1892.
Pic, Adrien: Lyon med., 1888, lix, 546.
Sauer, F.: Em Fall von Prolaps eines offenen Meckel'schen Divertikels am Nabel. 

Deutsche Zeitschr. f. Chir., 1896-97, xliv, 316.
Smith, J.: Fibroma of the Umbilicus. The Lancet, 1890, i, 1013.
Sourdille, G. : Sarcome pedicule de la peau de l'ombilic. Bull, de la Soc. anat. de 

Paris, 1895, lxx,
Tillmanns: Deutsche Zeitschr. f. Chir., 1882-83, xviii, 161.
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Villar, F. : Tumeurs de l'ombilic. These de Paris, 1886, No. 19.
DERMOIDS OR ATHEROMATOUS CYSTS OF THE UMBILICUS.*
Judging from the number of cases reported one would infer that dermoids at the 

umbilicus are by no means rare. Nevertheless, on carefully following the clinical 
histories and checking up the pathologic findings, one finds that in nearly all the 
cases the supposed dermoid cyst was nothing more than an umbilical concretion, in 
the majority of the cases associated with suppuration, and that the diagnosis of der-
moid cyst has erroneously been made owing to the presence of the sebaceous mate-
rial and hairs in the discharge from the infected umbilicus. Villar, in 1886, pointed 
out this erroneous conception, and several others have also mentioned it.

* In this connection we used the words dermoid and atheromatous as synony-
mous terms.

After carefully analyzing the cases of supposed dermoids or atheromata of the 
umbilicus that are available in the literature, I have found among them only six that 
were true umbilical dermoid cysts. These were reported by Kiister, Lotzbeck, 
Morestin, Lannelongue and Fremont, Hue and Guelliot. These atheromatous tumors 
were all noted in young patients. In three they were found at birth, in one after the 
cord came away, and in the remaining two they had been present since childhood.

A dermoid cyst may spring from the umbilical cicatrix or from the side of^the 
umbilicus. It may reach the size of a walnut and tend to become pedunculated. It 
may be tense or occur as a flaccid sac. It contains sebaceous material, which, on 
histologic examination, yields epithelium, fat-droplets, and frequently cholesterin 
crystals. The cyst-walls examined histologically have shown an inner lining of 
squamous epithelium devoid of hairs or glands of any sort, and in none of the cases 
have hairs been detected in the cyst contents.

The skin covering these cysts is, as a rule, unaltered. In Morestin's case, however, 
as a result of the rubbing of the clothing, it had become reddened at one pointand 
slight suppuration had occurred, followed by discharge of the characteristic cyst 
contents.

Detailed Report of Cases of Dermoid or Atheromatous Cysts of the Umbilicus.
Dermoid Cyst at the Umbilicus.*
In July, 1872, Küster saw a woman, twenty-one years old, who had a tumor at the 

umbilicus. This had been noted since birth. It was round, soft, and attached to the 
umbilicus by a pedicle. It sprang from the left of the umbilical depression, and was 
easily shelled out. It had thin walls, and the sac was filled with atheromatous mate-
rial, fat, epithelial cells, and cholesterin crystals. No microscopic examination was 
made of the nodule. It was probably, as Küster thought, a dermoid.

A Pedunculated Sebaceous Cyst of the Umbilicus.**
A man, twenty-seven years of age, entered the service of Pean. At birth he had 

had at the umbilicus a tumor the size of a hazelnut. Within five or six weeks before 
he entered, as the result of pressure produced by a belt, it had increased to four times 
its original size; it had become red at its prominent part, slightly ulcerated, and a 
whitish, thick, granular, or clotted material had escaped from it. On examination the 
tumor was found to be the size and shape of a small fig, and was attached to the 
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umbilical cicatrix. It was lax, a little wrinkled, and gave the sensation of a half-
empty pouch. It was not painful on pressure.

The skin covering it was thin. The patient refused operation. A congenital seba-
ceous cyst was diagnosed.

Cyst of the Umbilicus, Possibly a Dermoid.
Ledderhose,*** after saying that the literature on the subject, is scanty, refers to 

a case reported by Lotzbeck, in which Bruns removed a multilocular tumor the size 
of a ist from a child two and one-half years old. This had been noticed immediately 
after birth, and was then the size of a walnut. It contained fluid which was partly 
clear amber yellow, somewhat alkaline, and partly thick, honey-brown, and gelati-
nous. The tumor lay between the skin and the rectus. The connective-tissue wall of 
the cyst contained small, thread-like, cartilaginous deposits, and was lined with a 
simple squamous epithelium. The contents were fat, cholesterin, and numerous 
cells.

A Congenital Dermoid Cyst.§
A child, nine years old, presented in the middle of the umbilicus a hemispheric 

protuberance the size of half a walnut. The skin had not changed color. The central 
portion of the tumor was soft and fluctuating. It was circumscribed, but in the deeper 
portion adherent. It was not enlarged by crying, was irreducible, and was found to 
be a cyst. It had been noted immediately after the cord came away, and had enlarged 
rapidly during the first five or six months of life. At operation it was found to con-
tain sebaceous material.

* Kiister: Die Neubildungen am Nabel Erwachsener und ihre operative 
Behandlung. Langenbeck's Arch. f. klin. Cbir., 1874, xvi, 234.

**Guelliot: Observation de kyste sebace pedicule de l'ombilic. Revue de chir., 
1883, iii, 193.

*** Ledderhose: Deutsche Chirurgie, 1890, Lief. 45 b.
§ Lannelongue et Fremont: De quelques varietes de tumeurs congenitales de 

1'ombiUc et plus specialement des tumeurs adenoides diverticulaires. Arch. gen. de 
med., 1884, 7. ser., xiii, 36.

A Dermoid Cyst at the Umbilicus.
Hue* noted a dermoid cyst of the umbilicus as large as a pigeon's egg. It had been 

taken for an umbilical hernia. The patient, a girl of nineteen, had carried it from 
childhood, and had only suffered from some slight inconvenience. The umbilical 
depression had been replaced by this round tumor. The skin covering it was normal, 
but the tumor was attached to the umbilical cicatrix by a flattened pedicle. It was 
soft, painless, and irreducible, but was easily removed. At the meeting of the 
Medical Society Hue showed photographs of the case. I wrote asking Dr. Hue if he 
could send me a photograph of the tumor. He replied saying that the photographs 
had been mislaid, but as soon as he found them he would gladly send me one, but 
thus far I have not received a second communication from him.

Deve found it to be a cyst covered over with normal skin, and containing a whit-
ish, creamy material without any development of hair. The cyst-wall was scarcely 
1 mm. thick, composed of fibrous tissue, and lined with squamous epithelium with-
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out hair or glands of any sort. Hue thought it had originated from a nipping-off of a 
fragment of skin in the umbilical cicatrix following the dropping-off of the cord.

A Dermoid Cyst of the Umbilicus **
The patient was a male, nineteen years old. Since childhood he had had a small 

round tumor attached to the umbilicus. A few days before Morestin saw him it had 
become tender, more prominent, and pink or reddish in color. It had occasioned 
some suffering. On the night after admission a whitish material was seen escaping 
from a small opening at the point where the redness had developed. On examination 
the nodule was found to be the size of a walnut, whitish red, and occupying the 
center of the umbilical region. It was attached by a pedicleto the center of the umbi-
licus. The surrounding skin was normal. The growth was removed under local anes-
thesia, but the peritoneal cavity was not opened. The cyst contained some greasy 
whitish material. There were no hairs. Mallet made slides and found an epithelial 
lining, but no hairs and no glands. He felt sure that the tumor was a dermoid cyst.

A Possible Dermoid of the Umbilicus.%
In this case of Villar's it is impossible to determine accurately whether or not the 

cyst was in reality atheromatous in character. It did not seem to be in any way asso-
ciated with an inflammation of the umbilicus.

Yillart reports a case of dermoid cyst occurring in the service of Professor 
Verneuil. M. 0., a Russian officer twenty-seven years old, was seen in consultation 
June, 1886, for a small tumor of the umbilicus situated exactly in the left of the 
umbilicus and passing off from the umbilical depression. The tumor was the size of 
a walnut and semifluctuant.

On pressure it did not change in volume. It had been present for a little more than 
two years and had not increased in size until a short while before. On pressure it was 
painful. The diagnosis lay between a small umbilical hernia, a cyst, and a lipoma. 
The tumor was opened with a bistoury and there escaped a clear liquid; a cystic sac 
remained. The

histologic examination was made by Clado. The tumor was as big as a large 
walnut, was whitish blue, and fibrous in character. The inner surface presented a 
granular appearance and had a caseous-like covering; the contents were liquid and 
seropurulent. Microscopic examination showed white blood-corpuscles in large 
numbers and also some red blood-corpuscles, numerous very attenuated hairs, and 
small cholesterin crystals. Cultures from the liquid yielded a diplococcus. 
Examination of the cyst-wall was difficult. In the wall there were neither glandular 
elements nor hair-follicles. [The origin of this cyst does not seem to be perfectly 
clear.]

* Hue, F.: Kyste dermoide de l'ombilic. La Xormandie medicale, 1909, xxiv, 28.
** Morestin, H.: Kyste dermo'ide de l'ombilic. Bull, de la Soc. anat. de Paris, 

1909, annee 84, 742.
% Villar: Tumeurs de l'ombilic. These de Paris, 1886, 66.
LITERATURE CONSULTED ON DERMOID CYSTS OF THE UMBILICUS.
(See also the literature on Umbilical Concretions)
Bondi, J.: Zur Kasuistik der Nabelcysten. Monatsschr. f. Geb. u. Gyn., 1905, xxi, 

729. (From Schauta's clinic.)
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Guelliot: Observation de kyste sebace pedicule de l'ombilic. Revue de chir., 
1883, iii, 193.

Hue, F. : Kyste dermoiide de l'ombilic. La Normandie medicale, 1909, xxiv, 28.
Ktister, E. : Die Neubildungen am Nabel Erwachsener und ihre operative 

Behandlung. Langenbeck's Arch, f.klin. Chir., 1874, xvi, 234.
Lannelongue et Fremont: De quelques varietes de tumeurs congenitales de 

l'ombilic et plus specialement des tumeurs adenoiides diverticulaires. Arch. gen. de 
med., 1884, 7. ser., xiii, 36.

Ledderhose, G.: Deutsche Chirurgie, 1890, Lief. 45 b.
Morestin, H.: Kyste dermoi'de de l'ombilic. Bull, de la Soc. anat. de Paris, 1909, 

annee 84, 742.
Pernice, L. : Die Nabelgeschwulste, Halle, 1892.
Villar, F. : Tumeurs de l'ombilic. These de Paris, 1886.
UMBILICAL TUMORS CONSISTING CHIEFLY OF SWEAT-GLANDS.
Three cases have been recorded in which the tumor was supposed to have origi-

nated in whole or in part from sweat-glands. These were reported by Wullstein, von 
Noorden, and Ehrlich. In Wullstein's and also in von Noorden's case there is some 
doubt, and from the histories it seems to me that the growths probably originated 
from Miiller's duct or from uterine mucosa. This point the reader can decide for 
himself, as they are reported in full on p. 384 and p. 387.

In Ehrlich's case part of the growth consisted of sweat-glands, the remaining por-
tion of uterine glands. The sweat-glands were gathered into definite colonies. Each 
colony was embedded in a stroma, which was sharply differentiated from the sur-
rounding stroma, although essentially similar in character to it. The epithelium lining 
the glands was of the characteristic low cuboid variety. Some of the glands were 
dilated. I have referred to a small aggregation of sweat-glands occurring in an adeno-
myoma of the umbilicus that came under my personal observation. This case reminds 
one somewhat of the gland grouping found in fibromata of the breast. Although, as a 
rule, there are no sweat-glands in the umbilicus, nevertheless, the normal skin is so 
close to it that a tumor consisting of sweat-glands might soencroach upon the umbili-
cus that it could not be distinguished from one growing in the umbilical depression.

In the specimen recently sent me by Dr. Edward G. Jones of Atlanta I found 
sweat-glands and glands resembling those of the body of the uterus. Part of the 
small umbilical tumor, which was three-quarters of an inch in diameter, undoubt-
edly consisted of sweat-glands.

LITERATURE CONSULTED ON UMBILICAL TUMORS CONTAINING 
SWEAT-GLANDS.

Wullstein, L.: Arbeit-en aus dem Path. Inst, in Gottingen, R. Virchow, zum 50. 
Doctor-Jubilaum, 1893, 245.

Von Xoorden: Deutsche Zeitschr. f. Chir., 1901, lix, 215.
Ehrlich: Arch. f. klin. Chir., 1909, lxxxix, 742.
AN ABDOMINAL TUMOR ATTACHED TO THE INNER SURFACE OF 

THE UMBILICUS BY A PEDICLE TWO INCHES IN DIAMETER.
From the description of this case one gathers the impression that the tumor was 

a myoma. It may have been a myoma that had engrafted itself upon the umbilicus. 
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A few details in the description point to the possibility that the growth was an ade-
nomyoma ("ferous matter"). We know that a small adenomyoma with glands identi-
cal with those of the uterine mucosa may be found at the umbilicus. In the cases 
recorded the growths have been on the outer or skin surface of the umbilicus, but 
there seems to be no adequate reason why they might not just as well project from 
the inner or peritoneal side of the umbilicus, producing, as in this case, an abdomi-
nal tumor with its pedicle attached to the umbilicus. In the umbilical adenomyomata 
reported, however, the tumors have always been of small size.

A Hydrops Ascites From a Tumor Depending from the Navel Internally.*
A multipara, about forty-three years of age, was thought to be pregnant. After 

going a year she had labor-like pains for eighteen hours. Her periods returned and 
continued to be regular for eight or nine months. There was then one flooding, after 
which no further periods were noted. She complained of fulness in the abdomen. Six 
years later she was tapped, large quantities of fluid being removed from time to time.

The patient finally died. A large carnous excrescence was found depending from 
the umbilicus by a pedicle two inches in diameter. The tumor was adherent to several 
parts of the peritoneum, but these adhesions were easily separated with the hand. Xo 
vessels were seen except those in the pedicle of the tumor. The tumor appeared to be 
composed of cells communicating with each other. Some contained "ferous matter," 
others were full of a substance of the consistence of "marrow." From these cells 
tubes as large as goose-quills and full of the same material passed out into the umbi-
licus, being contained in a thick, muscular substance of which the neck of the tumor 
was principally composed. The entire tumor weighed eight pounds. Nothing widely 
deviating from the ordinary structures was noted in the abdominal viscera.

[At this time no careful histologic examinations were made. The muscular char-
acter of the tumor, coupled with the appearance of "ferous matter" and of spaces as 
broad asgoose-quills filled with the same material, strongly suggests to us the pos-
sibility of an adenomyoma. Of course, this is merely surmise. The presence of asci-
tes with a parasitic myoma is not of rare occurrence. — T. S. C]

* Johnston, William: Medical Essays and Observations, Edinburgh, 1744, v, part 
ii, 640.

PAPILLOMA OF THE UMBILICUS SECONDARY TO PAPILLOMA OF 
THE OVARY.

This is the only case of this character of which we have any record. As will be 
noted from the history, papilloma of the ovary and secondary abdominal nodules 
were found at operation in 1898. The patient was seen from time to time, and about 
six and a half years later a small, partially ulcerated, umbilical nodule was removed. 
On histologic examination the superficial portions of the nodule showed some 
inflammatory reaction. The remaining portions were composed of papillary masses 
covered over with cylindric epithelium and conforming exactly in appearance to the 
histologic picture of papilloma of the ovary, but differing totally from a primary 
papilloma of the umbilicus. The relatively benign character of the growth is evident, 
as the patient was in fair condition over six years after partial removal of the papil-
lary masses from the abdomen.
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Papilloma of the Umbilicus Secondary to Papilloma of the Right Ovary. F. M., a 
woman, was admitted to the Johns Hopkins Hospital on May 18, 1898. An explor-
atory laparotomy was made, and a large sac was removed, together with papillary 
masses from the peritoneum. The growth proved to be papillary in origin and came 
from the right ovary.

November 18, 1898: Two liters of ascitic fluid were removed. November 13, 
1899: The abdomen was opened for papillomata of the ovary involving the perito-
neum, and also for post-operative ventral hernia. November 7, 1900: An exploratory 
operation was performed, and 14 liters of ascitic fluid were evacuated. There was a 
papilloma of the right ovary the size of a child's head and also papillary growths in 
the parietal peritoneum. In the pelvis was a subperitoneal cystic growth surrounding 
the rectum on both sides. It did not seem to be made up of papillary masses, but 
appeared to be due to an effusion of serous fluid beneath the peritoneum. The pari-
etal peritoneum was roughened and reddened.

March 13, 1901: Ascitic fluid was removed. March 20, 1901 : The fistulous 
opening in the abdominal wall was excised. March 19, 1905 : A small umbilical 
nodule was removed by Dr. Hunner.

The superficial portion consists of granulation tissue. Thesurface is covered with 
hyaline material embedded in which are a large number of polymorphonuclear leu-
kocytes; beneath this is canalized fibrin, also containing polymorphonuclear leuko-
cytes, and in the depth are dilated capillaries surrounded by young connective-tissue 
cells. The central portions are well organized. The more protected parts consist of 
typical papillary masses, large and small. They are covered over with one layer of 
cylindric ciliated epithelium. The epithelium varies considerably; in some places it 
is exceedingly high, and in others cuboid. The nuclei may be oval and uniformly 
staining, or oval and vesicular. The tumor presents the typical picture of papilloma 
of the ovary, although found at the umbilicus. Some of the papillary masses are well 
organized. In places the stroma has been replaced by hyaline tissue. In short, we 
have at the umbilicus a papilloma identical with an ovarian papilloma. On account 
of irritation from the clothing, the superficial portion has become inflamed and is 
partly replaced by granulation tissue. It is remarkable that the woman has lived so 
long, particularly with such wide-spread papillary masses. Some of these patients, 
however, live for a great many years.

In 1894 I* reported a case of double papillocystomata of both ovaries. Fifteen 
years later I heard from the same patient. She was well and had gained 49 pounds.

* Cullen, Thomas S.: Johns Hopkins Hosp. Bull, November, 1894, No. 43, 103.
ADENOMYOMA OF THE UMBILICUS.
Historic sketch.
Report of cases.
Personal observations.
UMBILICAL TUMORS CONTAINING UTERINE MUCOSA OR 

REMNANTS OF MULLER’S DUCTS.*
While gathering together from the literature the numerous cases of primary 

tumor of the umbilicus I found several that did not seem to belong to any of the 
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classes hitherto recognized, and yet all of these cases in one or more points bear a 
certain amount of resemblance to one another. Finally, the picture of this new group 
became so firmly fixed in my mind that when reading the description of a case 
recorded in 1899 by Dr. Green, of Romford, England, I felt so sure that his case 
came under this category that I wrote him, asking if perchance he still had a section 
of the tumor. An examination of the slide which he kindly furnished me showed that 
we were right in our surmise. In brief, the clinical histories in this class of cases, 
coupled with the gross appearances of the tumors, leave no doubt that we are deal-
ing with a variety of umbilical tumor never before clearly understood.

The composite picture of such tumors — which were found only in women — is 
as follows: At some time between the thirtieth and fifty-fifth year a small tumor 
develops at the umbilicus, reaching its full size in the course of a few months. It is 
usually described as being the size of a small nut. Sometimes it is painful, especially 
at the menstrual period, and in at least one instance there was a brownish, bloody 
discharge from the umbilicus at such times. The overlying skin is usually pig-
mented, and there may be one or two bluish or brownish cysts just beneath the skin. 
These may rupture and discharge a little brownish fluid— old blood. On section the 
nodule is found to be intimately attached to the skin, is very dense, and is traversed 
by glistening bands of fibrous tissue. Scattered throughout the nodule one some-
times finds small spaces presenting a sieve-like appearance. These spaces are filled 
with brownish fluid. Occasionally there may be a small cyst, several millimeters in 
diameter, filled with brownish contents. Exceptionally, grayish, somewhat homoge-
neous areas are distinguishable in the tumor. On histologic examination the superfi-
cial squamous epithelium is usually found intact. It may be normal or thickened. 
The stroma of the growth is composed of dense fibrous tissue. Sometimes a few 
bundles of non-striped muscle are noted here and there in the fibrous stroma. In 
other specimens the non-striped muscle is much more abundant than the fibrous tis-
sue. Scattered throughout the field are glands, round, oval, or irregular. They occur 
singly or in groups, and are lined with cylindric epithelium. When occurring singly, 
they frequently lie in direct contact with the fibrous tissue, but when found in 
groups, are usually surrounded by a characteristic stroma that stains more deeply 
and is much more cellular than the surrounding fibrous tissue. The cells of this 
stroma between the glands usually have oval or round vesicular nuclei. Frequently 
some of the glands are dilated and their epithelium is somewhat flattened. The cyst 
spaces, noted macroscopically and filled with brownish fluid, are likewise dilated 
glands, and the fluid is old blood. The stroma around the glands frequently shows 
fresh hemorrhage or remnants of old blood, to be recognized by the deposit of blood 
pigment.

From the above description it is clearly seen that the gland picture is that of the 
uterine mucosa with its typical glands and its characteristic stroma, and further that 
the typical menstrual reaction is often present, as evidenced by the pain in the nod-
ule at the periods, the accumulation of old menstrual blood with the formation of 
small cysts, and in at least one instance by the occasional discharge of blood from 
the umbilicus. In this case one or two of the glands opened directly on the surface, 
thus allowing free escape of the menstrual blood.
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* Shortly after the appearance, in Surgery, Gynecology and Obstetrics (May, 
1912, 479), of my article on Umbilical Tumors Containing Uterine Mucosa or 
Remnants of Miiller's Duct, I received the following, in a letter from Dr. S. W. 
Goddard, of Brockton, Mass., dated September 10, 1912: "After reading your recent 
article in Surgery, Gynecology and Obstetrics on Umbilical Tumors and noting a 
similarity to two I have published, I am sending you a reprint of the same in hopes 
that they may be of interest to you, and, if of any value, would be glad to have you 
make use of them in connection with your work, as I infer that you are specially 
interested in the subject. I have not seen any similar cases since."

These two cases reported by Dr. Goddard belong to the same group as those I 
have collected. That he clearly recognized the source of origin of these glands is 
also evident from the title of his article: Two Umbilical Tumors of Probable 
Uterine Origin. I had overlooked Dr. Goddard's article completely. To him 
undoubtedly belongs the credit for having drawn attention to the probable origin 
of the glands in these cases. Dr. Goddard's cases, one recently recorded by 
Barker,and one examined by me for Dr. Jones, of Atlanta, are recorded at the end 
of the chapter.

In all, nine cases have been recorded. Green's case, Mintz's first and third cases, 
and Ehrlich's case owe their glandular origin without doubt to the uterus or to a por-
tion of Miiller's duct from which the uterine mucosa originally comes. Although the 
cases reported by Wullstein, Giannettasio, von Noorden, and Mintz (Case 2) also 
probably belong to the same group, the evidence is not quite so clear, and without 
the opportunity of carefully studying the original sections I should not feel justified 
in including them as certain instances.

The most common glandular elements at the umbilicus are remnants of the 
omphalomesenteric duct. These are usually identical in structure with the glands of 
the small intestine, and never give rise to the cystic dilatations noted in the group of 
cases under discussion; moreover, hemorrhage into the stroma is exceptional. They 
differ totally both in their gross and histologic appearances.

We have in this group of cases glandular elements that from their histologic 
appearance and arrangement correspond exactly with those found in adenomyoma 
of the uterus, and in one case at least (Green's) the surrounding stroma was com-
posed chiefly of non-striped muscle, making the growth essentially an adenomy-
oma. In the majority of the cases, however, the stroma consisted of fibrous tissue, 
but little muscle being present. These growths are benign, and if removed in toto, 
provided no other embryonic foci exist, give rise to no further trouble. In Mintz's 
first case, four years after thefirst nodule had been removed, two others developed. 
These were also extirpated.

In Ehrlich's case, in addition to typical uterine mucosa, there was a definite tumor 
formation that had originated from sweat-glands.

In order that the reader may gain a clear insight into each of the cases, they are 
reported in detail, together with the comments on each case. The descriptions of the 
illustrations naturally differ from those given by the various authors. I have rede-
scribed each picture in the light of our new knowledge of the subject.

A Small Umbilical Tumor Containing Uterine Glands.*
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[The author very kindly placed a section of the growth at my disposal. There is 
no doubt that the gland elements in this case are identical with those of the uterine 
mucosa. — T. S. C]

The patient, a woman fifty years of age, had complained of irritation about the 
umbilicus for about two and a half years, and there had been an occasional dis-
charge, brownish in color. When Dr. Green saw her, fourteen months before the 
growth was removed, there was some eczematous irritation of the skin in the neigh-
borhood, but no projecting growth could be observed at that time. The bottom of the 
umbilical depression had an irregular, wart-like appearance. The surrounding 
eczema soon yielded to treatment, but there was from time to time an irritating dis-
charge from the umbilicus, which the patient declared was always worse during her 
menstrual periods.

The umbilicus with the growth and a portion of the surrounding skin was 
removed. The omentum was not adherent to the umbilicus, and no intestine was 
seen at operation. The wound healed by first intention and there was no subsequent 
trouble, so far as could be learned.

On microscopic examination the skin was found to be normal. The stroma of the 
growth was made up of fibrous tissue and non-striped muscle, scattered among 
which, without any definite arrangement, were numerous gland elements. Some of 
these were very near the free surface, others more deeply placed. They were for the 
most part tubular and lined with columnar epithelium showing large, deeply stain-
ing nuclei. They were thought to be reproductions of Lieberkiihn's crypts, but dif-
fered from them in their exaggerated dimensions. Some of them were so large that 
they might almost have been described as cysts. [Dr. Green thought that the growth 
was a remnant of the vitello-intestinal tract.]

On reading this history I noted that there had been some discharge of blood from 
the umbilicus, as indicated by the brownish color, and, furthermore, that the patient 
had always been worse at the menstrual periods. This made me suspect the possible 
presence of uterine glands at the umbilicus. I wrote Dr. Green and early in July 
received the following reply:

The Ferns, Romford, England, June 22, 1911.
Dear Sir: In reply to your query about my case of umbilical growth, I am pleased 

to be able to send you a section from the same, so that you may form your own judg-
ment as to its histology. I did not think it was malignant. I last heard of the patient two 
and a half years after the operation. She was then alive and well. This, I think, shows 
that the growth was not secondary to an undiagnosed growth within the abdomen. 
Owing to removal, I have not subsequently heard of her, so I cannot say what ulti-
mately happened to her. I inclose a copy of my paper which I happened to have kept.

Yours faithfully,
Charles D. Green.
* Green, Charles D. : A Case of Umbilical Papilloma Which Showed Some Activity 

of Growth in a Patient Fifty Years of Age and Which was Due Apparently to Inclusion 
of a Portion of Meckel's Diverticulum. Trans. Path. Soc. London, 1899, 1, 243.

We were particularly fortunate in obtaining this specimen from Dr. Green, in the 
first place, because it was twelve years since the case had been reported.
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A Small Umbilical Tumor Containing Glands and Stroma Identical with Those 
of the Uterine Mucosa.

The slide was kindly furnished me by Dr. Charles D. Green, of Romford, 
England, and is from the umbilical growth reported by him in the Transactions of 
the Pathological Society of London, 1899. The squamous epithelium is intact, and 
apart from some thickening appears normal. Scattered throughout the underlying 
stroma are oval, round, or irregular glands occurring singly or in groups; there are 
also a few cystic spaces. Some of the glands lie directly beneath the skin. Two of the 
glands open directly upon the surface of the umbilicus. The photomicrographs of 
this series were made by Mr. H. H. Hart.

Dr. Green’s specimen, The skin surface is intact and practically normal, although 
at a few points the epithelium is considerably thickened. In one or two places 
directly beneath the skin there is small-round-cell infiltration, chiefly in foci. At one 
point the surface epithelium extends a short distance into a cavity. In the lower por-
tion of the cavity the lining consists of cylindric epithelium, one layer in thickness. 
Around this area the stroma shows a considerable amount of hemorrhage. It is from 
this point that there was undoubtedly bleeding at the menstrual periods. The under-
lying stroma consists to a large extent of non-striped muscle. Scattered here and 
there throughout the muscle

Glands from a Small Umbilical Tumor.
The normal character of the surface epithelium is clearly seen. The gland spaces 

vary considerably in size and shape and are lined with cylindric epithelium. Those 
in the picture lie in direct contact with the dense surrounding stroma. are glands. 
They are small, round, oblong, irregular, or large. A few of them occur singly and 
lie in direct contact with the surrounding stroma. The majority, however, occur in 
groups or in chains, and are separated from the surrounding stroma by a definite 
stroma of their own, which is recognized by its deeper stain and its abundance of 
vesicular nuclei, which are oval or round. Some of the glands are very much dilated. 
Where such dilatations have taken place the surrounding stroma frequently shows a 
good deal of hemorrhage.

Were it not for the presence of the skin surface one would immediately diagnose 
the specimen as an adenomyoma of the uterus. The growth is an adenomyoma of the 
umbilicus. Dr. Green at the time felt sure that the condition was a rare one, as indi-
cated from a second communication dated August 4, 1911:

Dear Dr. Cullen:.... I am glad you found my specimen so interesting. I had some 
photographs prepared, but the Committee of the Pathological Society did not think 
them of sufficient interest to insert them in the Transactions. I was a little disap-
pointed at the time, for I thought that the condition was uncommon.

Yours faithfully,
Charles D. Green.
Typical Uterine Mucosa in a Small Umbilical Tumor
The three large glands in the right-hand part of the picture, in shape and arrange-

ment, resemble those found in an adenomyoma of the uterus: separating them from 
the dense tumor growth is a definite and characteristic stroma. The group of glands 
in the middle of the picture is even more characteristic, one of the glands being 
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dilated. All are lined with cylindric epithelium, and the contrast between the sur-
rounding stroma and the dense growth is very clearly marked. Afl noted in the 
description, non-striped muscle was found scattered throughout the nodule.

[On looking up the Transactions, I found that two of the committee diagnosed 
the growth as a columnar-cell carcinoma, but whether primary or secondary they 
were unable to decide. The chairman of the committee said some of the members 
present who examined the specimen were not inclined to regard it as malignant. 
There is little wonder that at that time confusion existed, and had it not been for the 
specially favorable opportunity I had had of examining so many cases of adeno-
myoma, I should have undoubtedly overlooked the true origin. — T. S. C]

Adenomyoma of the Umbilicus.*
In 1883 a woman acquired an umbilical hernia after labor. Ten years later, within 

the space of about two months, a dark-blue tumor the size of a hazelnut developed 
on the umbilical elevation. This had two cystic areas on its surface. During men-
struation the tumor swelled and the cysts ruptured. They contained blood-tinged 
fluid.

The tumor was extirpated and the hernia repaired. This tumor on section pre-
sented a cavernous appearance, but no microscopic examination was made. In 1897, 
four years later, there was a return of the hernia, and at the umbilicus were two hard 
nodules about the size of hazelnuts. On microscopic examination they were found 
to contain glands lined with cylindric epithelium and surrounded by a definite 
stroma. Here and there bundles of non-striped muscle were in evidence. The dilated 
glands contained blood-pigment. Mintz thought he was dealing with remains of the 
omphalomesenteric duct.

[When discussing this case some three years ago, just after making theabstract, I 
made the following note:

"The clinical history, the macroscopic appearance, the picture of the glands, the 
stroma, and the contents of the dilated glands all point to aclenomyoma, although 
adenomyoma of the I, umbilicus has never been reported." — T. S. C]

*Chil. f. klin. 1909 lxxxix 385.
We are fortunate in again hearing from Mintz* on this subject. Ten years later he 

published an article. The outlying connective-tissue stroma is very iriegular. 
Occupying the lower half of the field are glands showing some branching. They are 
lined with one layer which separates them from the fibrous tissue. There is cylindric 
epithelium that lie in a characteristic stroma. He describes, more in detail, the tumor. 
The entire picture reminds one to a large extent histologic findings of the Same 
Case. That of adenomyoma of the uterus. He says :

“ The ground substance of the growth consists of connective tissue not very rich 
in cells. They cross one another or run parallel with one another in cords. Here and 
there in the scar tissue one sees gland tubules in either transverse or longitudinal 
section. They are surrounded by young, very cellular connective tissue, which 
passes very gradually into the old scar tissue. The glands are lined with one layer of 
cylindric epithelium. Their lumina are collapsed and contain blood pigment or red-
dish-colored contents. In some places the tubules lie close, at other points they are 
separated. The newly formed connective tissue surrounding them has changed into 
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old connective tissue poor in cell nuclei. Some of the glands are dilated and their 
epithelium is flattened. The lumina appear to be filled with detritus. Here and there 
the cylindric epithelium is unrecognizable and the cavity contains blood-pigment. 
W'here the dilatation has occurred, the epithelium has disappeared; in this way are 
to be explained the cysts with blood contents which were noted when the patient 
first entered the hospital. Between the glandular portion of the tumor there are at 
some points groups of non-striped muscle-fibers that have no definite topographic 
arrangement in relation with the glands. The microscopic examination shows an 
adenomatous growth in the scar tissue. This has stimulated the growth of the scar 
tissue, and thus originated the young connective tissue surrounding the new glands. 
In the mean time the periphery of the nodule in the scar has been converted into 
sarcoma.”

* Mintz, W.: Das wahre Adenom des Xabels. Deutsche Zeitschr. f. Chir., 1899, 
li, 545.

[After giving this description he says in a foot-note that at the time of writing 
(that is, ten years later) the tumor had not returned. The explanation of the origin of 
this tumor he gives as persistent remains of the omphalomesenteric duct which had 
remained latent for forty-two years in the umbilical scar, and under the influence of 
chronic injury (a ten-year persistnt. It could not be regarded as an exudate. The 
physician was interested to find out whether there was any connection between the 
two tumors; in other words, whether the umbilical growth was a metastasis. 
Wullstein examined a Muller's fluid specimen. It was everywhere covered with skin. 
It had a semicircular form and was about the size of a thaler. The umbilicus was 
raised 1 cm. above the surrounding abdominal skin, and its surface showed numer-
ous shallow furrows. The umbilical furrow was recognized as an irregular, trans-
verse cleft, which divided the umbilicus into two unequal portions, it becoming 
deeper and deeper in the middle until there was a depression 11 mm. in depth. About 
the middle of the under surface of the tumor was a cord about 1 cm. long, hardly as 
thick as a straw. This was solid and composed of connective tissue. The tumor itself 
was about 3 cm. long and averaged 1.5 cm. in thickness. On section it was seen that 
the umbilicus was everywhere covered with skin, which in all portions was thick-
ened and markedly pigmented.

From the bottom of the umbilical depression and running parallel were thick 
bundles of dense connective tissue. The tumor consisted of numerous dense, hard, 
glistening connective-tissue bundles, which enclosed more or less long or round 
areas of loose tissue, grayish in appearance, and in the interior in places were small 
lumina.

Subcutaneous fat was absent. In the vicinity of the umbilical scar the tissue 
was sieve-like. The spaces of the meshwork were filled with dark-brown masses 
about the size of poppy-seeds. The meshwork consisted of firm connective tissue. 
Microscopic examination of a section from the middle of the tumor showed that 
the epidermis was thickened. The deepest cells of the stratum mucosum were 
granular, and contained everywhere brown pigment. Only at the base of the umbi-
licus, where the papillae were not markedly formed, was the pigment absent. 
Everywhere in the corium and in the subcutis were numerous mast cells. Hair and 
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sebaceous glands were nowhere to be found. The deeper layers of the skin con-
tained normally formed sweat-glands. The tumor consisted chiefly of a connec-
tive-tissue stroma and of cavities varying in size and form. The stroma, which in 
amount predominated over the alveolar tissue, was composed of broad, thick, 
dense connective tissue, which contained a few cell-elements with spindle-shaped 
nuclei. Only around the spaces there was present a connective tissue which was 
very delicate and whose fibers formed a network partly as fine bundles. The 
numerous nuclei were oval and frequently almost round. Immediately around the 
alveoli the connective-tissue threads formed a thick layer, really a membrana pro-
pria. The cavities were lined with cylindric cells placed at right angles to the 
basement-membrane. Their height was not always in proportion to the size of the 
cavity, but seemed to depend on the pressure of the gland contents. In a few 
places the tubules were filled with epithelium. The gland tubules were usually cut 
either obliquely or longitudinally. The gland lumina near the periphery of the 
tumor in width resembled normal sweat-glands. On the other hand, those in the 
middle of the tumor were markedly dilated and round; in the latter the tissue was 
frequently infiltrated with cells. The majority of the glands were filled with a 
secretion composed of a most delicate, rather granularnetwork of thread mixed 
with epithelial cells. The entire tumor was permeated by a thick network of capil-
laries which surrounded the individual gland tubules. In many places in the con-
nective-tissue stroma in the neighborhood of the blood-vessels were remnants of 
old and fresh blood.

In the preparations taken from the lateral portion of the tumor accumulations of 
round cells and blood-vessels were seen. The cystic dilatation of the canals had 
evidently been produced by pressure from within. The cavities were lined with 
endothelium, and the walls of these new cavities had projections into them. These 
cavities were due to the confluence of the neighboring small cavities. The origin of 
these in some places could be followed. At several points between the blood- spaces 
were dilated tubules lined with cylindric epithelium, usually filled with secretion, 
and surrounded by the characteristic connective tissue which sometimes reached as 
far as the endothelium of the blood-spaces. A few of the gland-like cavities also 
contained blood. At no point, however, was this adherent.

After these findings we must ask: Are we dealing here with an individual tumor 
or is there a combination of two tumors? Further, under what category does this 
tumor formation belong? Wullstein held it to be a combination of cystadenoma of 
the sweat-glands with cavernous angioma.

He says that what makes him think there is a combination of two tumors is the 
fact that there is a different lining to the large spaces, the one being lined with endo-
thelium and the other with cylindric epithelium. No less typical is the relation of the 
surrounding connective tissue to the spaces. The differences even with the low 
power are easily recognized, through the various microchemical reactions in color 
with methylene-blue. The above already described delicate bluish connective tissue 
is independent of the sweat-glands and their tributaries in the specimen, and is pres-
ent only in the vicinity of the tubules lined with cylindric epithelium, whereas the 
spaces lined with endothelium are always surrounded by a thick, fibrillated tissue 
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which stains intensely red. He thinks that the largecavernous spaces in the first place 
are due to circulatory disturbances.

He says we must look upon the sweat-glands as the point of origin for the epithe-
lium of the new-growth, on account of the position of the tumor beneath the skin, 
the presence of cylindric epithelium, and the absence of squamous epithelial nests. 
Its origin from the epidermis or from the hair-follicles or the sebaceous glands is 
excluded. On the other hand, we must ask whether it may not be due to some embry-
ologic deposit. Three things have to be thought of: the umbilical canal, the urachus, 
and the omphalomesenteric duct. Have we in this mixed tumor a purely accidental 
combination of an adenomatous cyst of the sweat-glands and a cavernous angioma? 
or do the two varieties bear a causal relation one to the other? In conclusion, he says, 
the old and fresh hemorrhages in various portions of the tumor have followed as a 
result of hyperemia — perhaps the menstrual hyperemia. [Wullstein's tumor also 
occurred in a woman. He speaks of its characteristic connective tissue separating the 
glands lined with cylindric epithelium from the surrounding stroma. Further, in his 
last paragraph he speaks of the hemorrhage through the tumor being due to hyper-
emia, possibly menstrual in origin. We believe that here he has the clue and that, in 
all probability, the glands in this case were also uterine glands. Although the descrip-
tion of the histologic appearances in this case is in places somewhat involved, we 
have in our translation held closely to the text in orderthat the points favoring the 
uterine origin of the glands might not be unduly accentuated. I wrote Professor 
Orth, of Berlin, and he in turn referred me to Dr. Wullstein, who at the time this case 
was published (1893) was an assistant of Professor Orth and occupied the room next 
to mine in the Gcittingen Laboratory. Dr. Wullstein kindly sent me the reprint of his 
article, but I was unable to get the specimen, and consequently cannot speak with 
absolute certainty.— T. S. C]

N. Giannettasio,* in an article, gives a resume of the literature on tumors of the 
umbilicus, and reports a case in a multipara aged forty-four. A year and a half before 
she came under his observation the patient noticed a small tumor the size of a wal-
nut at the umbilicus. This was solid, immobile beneath the skin, and occasionedno 
discomfort. It occupied the lower andleft side of the umbilical depression.

It was removed, and the patient was perfectly well twenty-five months later. He 
gives a very good plate, but the text is not satisfactory. The nodule, however, he 
says, contained "cytogenous" connective tissue. The plate shows normal skin, 
dilated blood-vessels, and gland-spaces lined with apparently cuboid epithelium, 
and surrounded by a stroma, the picture somewhat suggesting uterine glands.

Probably Uterine Glands in a Small Umbilical Tumor **
In the beginning of his article von Noorden states that he is going to demonstrate 

a tumor which, from its characteristics and anatomic picture, leaves no doubt that it 
originated from the sweat-glands, and that, so far as he knew, no similar case was on 
record. On October 1, 1898, a thirty-eight-year-old multipara told him that for two 
months she had had a slight unevenness in the middle of the umbilicus. Eight days 
previously a physician had observed a pea-sized enlargement in the floor of the 
umbilicus. Clinically it suggested a nevus, and on account of the dark pigmentation 
von Noorden thought of melanosarcoma. On October 14, 1898, the tumor was 
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larger than a pea, semicircular, and not sharply defined from the surrounding umbil-
ical tissue. In its center it had a small, wart-like elevation. There were no inflamma-
tory changes in the vicinity. The skin over the tumor was somewhat uneven, grayish 
in color, and here and there more deeply pigmented than the floor of the umbilicus. 
No pulsation was noted, no variation on pressure. The umbilicus was removed. Two 
and a half years later the patient was perfectly well.

The umbilicus on section showed a drawing in of the skin, and in the depth there 
was a wart-like projection. The tissue of the umbilicus itself was very hard. On sec-
tion a pea-sized, light brownish, pigmented area was observed, which was not 
sharply defined from the surrounding tissue.

Microscopic Examination. — The nodule was made up of a loose connective 
tissue with numerous large cells. It contained a large number of capillaries. Within 
this connective tissue were slit-shaped cavities lined with cylindric epithelium 
which had become loosened irregularly from the wall. Some of these cavities had 
become dilated into irregular cystic spaces, which here and there showed clearly a 
lining of cylindric epithelium, while in other places they had completely lost it. The 
contents of these cavities had dropped out in some places; in others it consisted of 
cylindric epithelium, and in numerous cases of an irregular, structureless network. 
Further sections were made, and the squamous epithelial layer over the entire nod-
ule was found to be intact. Over the most prominent part it was three times as thick 
as at the periphery. Where the cells were most abundant, the deepest layers showed 
pigmentation. At one point "the sweat-glands ' ' could be traced almost to the sur-
face, being covered only with a few layers of cells.

* Giannettasio, N. : Sur les tumeurs de l'ombilic. Arch. gen. de nied., 1900, n. 
ser., iii, 52.

** von Noorden, W. : Ein Schweissdrusenadenom mit Sitz im Nabel und ein 
Beitrag zu den Nabelgeschwtilsten. Deutsche Zeitschr. f. Chir., 1901, lix, 215.

The stroma consisted of three definite kinds of tissue : normal, dense fibrous, and 
mucoid-like tissue. The chief interest lay in the sweat-glands; roots of hairs were 
nowhere to be found, and sebaceous glands were reduced to a minimum. The search 
for muscle-fibers in the reticulate.d tissue was fruitless. No elastic fibers were found. 
In general it may be said the sweat-glands were normal in the subcutaneous layer 
and were arranged in groups. Then in one section one would find two large openings 
and three or four glands, and in another section groups of from two to four glands. 
Some were cut in such a manner that 9 to 15 round lumina were in a A Small 
Umbilical Tumor Containing Numerous Glands. (After von Noorden.). The growth 
is covered with squamous epithelium. Scattered throughout the stroma are quanti-
ties of glands. In form they bear a closer resemblance to uterine glands than to 
sweat-glands. At one point the glands almost reach the surfaceline or in the form of 
a hook. The groups lay, as a rule, very close to one another. The normal sweat-
glands lay partly in the fibrous connective tissue, others — and this is to be noted — 
were separated by a rather broad layer of cells from the normal corium. The nuclei 
of this zone were pale and less abundant than in the remaining corium. This zone 
suggested the above-mentioned mucoid tissue, in which in part the altered glands 
lay. This tissue appeared always to penetrate between the normal gland grouping, 
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and had separated the glands from one another. The gland epithelium was not 
changed. In addition to this slightly normal and slightly changed skein-like gland 
there were in the corium a number of cavities and tubules. These extended from near 
the surface of the papillary masses to the vicinity of the subcutaneous fat. The cavi-
ties and the tubules are to be seen in Figs. 178 and 179. [We do not clearly under-
stand what von Noorden means by corium. It seems, however, that he uses the term 
instead of stroma. His general description is somewhat hazy throughout. — T. S. C]

He gives a resume of his description: The tumor is made up of many roundish 
and often dilated, cyst-like portions which lie deeply seated in the corium. In inti-
mate relation to these, or independent of them, are tubular channels with numerous 
corkscrew-like windings. These extend toward the epidermis. The cystic and also 
the tubular pictures are surrounded by dense and loose connective tissue which 
separates them from the surrounding connective tissue and are without any definite 
capsule. In the above-described coil we can with certainty recognize the 
sweat-glands.

On p. 229 he reports one of Mintz's cases and says that possibly the new-growth 
had developed from the glandular portion of the skin; for example, from the sweat 
glands. He says: "I will also not assume this, but will say that portions of my tumor 
in respect to form, grouping, contents, and relation of the cells, both in the descrip-
tion and in the picture, produce a very similar appearance to the case reported by 
Mintz, and had it not been possible to establish a relation to the sweat-glands I 
should in all probability have followed the views of Mintz. Mintz found smooth 
muscle-fibers in the connective tissue at several points. The explanation as to the 
origin is difficult. "

In conclusion, von Noorden says: "From the above findings a true benign ade-
noma springing from the sweat-glands can be diagnosed."

[As will be noted from the history, the patient was a woman thirty-eight years of 
age. There was no evidence of inflammation. Histologic examination in some places 
showed groups of glands lying in a stroma differing from the ordinary surrounding 
stroma. These groups of glands were lined with one layer of cylindric epithelium, 
and the cavities of some of the dilated spaces contained cells that had taken up 
blood-pigment.

Yon Noorden draws attention to the fact that his case bore a marked resemblance 
in many ways to Mintz's case. There remains little doubt in my mind that the glands 
resemble those found in the body of the uterus, and the thickened, dense stroma 
around them bears a marked resemblance, even with the very low power, to the 
stroma of the uterine mucosa. The picture, at any rate, is much more suggestive of a 
glandular growth of uterine origin than of one coming from the sweat-glands. I 
endeavored, through

Professor Doderlein, of Munich, to locate Dr. von Noorden, and, if possible, 
secure a section of this growth, but have not been successful. — T. S. C]

After Glands in a Small Umbilical Tumor. von Noorden.
The glands in the lower half of the picture bear quite a resemblance to uterine 

glands. Those in the center of the field remind one of the pictures seen in the depths 
of uterine glands, where there is some reduplication of the folds. The gland in the 
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left part of the field is markedly dilated and contains much detritus. It is rather dif-
ficult to classify this tumor reported by Villar, but as it presentsa few clinical and 
histologic points suggestive of the group under consideration, I mention it here, 
although it is not considered in the digest.*

L. L.. aged forty-six. entered the service of Professor Guyon September 17, 
1886.

In the month of December, 1885, nothing abnormal was noticed in the umbilical 
region, but shortly afterward her corsets produced pain in this region and she dis-
covered a small tumor the size of a pin-head, reddish in color, in the umbilical 
depression. This tumor increased very slowly, and in May, 1886, she went to the 
hospital for examination. She continued under treatment, and in the month of 
August entered the hospital. At that time at the umbilical depression was a tumor the 
size of a bird's egg. It was conic. Its base was continuous with the cicatrix,and was 
somewhat constricted by the depression. It had a very narrow, but relatively large 
pedicle. It was in reality sessile, firm in consistence, but elastic and reddish in color. 
At the top was a blackish point, 2 mm. in diameter. The any liquid. Two or three 
days after she entered the hospital the blackish point ruptured and there was an 
escape of tarry blood. The patient experienced no pain and there was no glandular 
enlargement.

Histologic Examination by Clado. — The tumor is situated in the center of the 
umbilicus and has developed in the depth of the cicatrix. It is covered with skin. In 
consistence it is a little less firm than a fibroma. On section one finds a capsule 
which surrounds the central mass. The tumor is whitish-gray, with numerous dark 
spots not any larger than the head of a pin scattered throughout it. Microscopic 
examination shows that the tumor is formed of sarcomatous tissue, the cells being 
fusiform in shape.

Some of the spaces are round, others oval, and have anastomosed with one 
another. Some of the canals are lined with pavement epithelium. Between the 
cystic spaces one finds stroma containing a small number of vessels. The skin 
which composes the outer covering of the tumor is exceedingly thin, but presents 
the characteristic appearance. There has been extravasation of blood at the center 
of the tumor.

[This woman, as above noted, was forty-six years of age. The history does not 
convince one absolutely that this was a sarcoma. It might very well have been a 
fibroma. It resembles in a few particulars those tumors of the umbilicus that contain 
uterine glands or glands somewhat resembling them. — T. S. C]

Further Cases of Adenomyoma of the Umbilicus.
These four cases have come to my knowledge since this chapter was prepared. 

They bear a striking resemblance to those already discussed in the preceding pages :
Two Umbilical Tumors of Probable Uterine Origin. **
“ In the surgical service of Drs. Munro and Bottomley, at the Carney Hospital, 

there recently occurred within a few weeks of each other two examples of umbilical 
tumor, the striking similarity and unusual histologic structure of which warrant their 
publication.

* Villar: Tumours de l'ombilie. These de Paris, 1886, obs. 68.
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** Goddard, Samuel W. Surg., Gyn. and Obst,, August, 1909, 249-252.
“Because of the comparative rarity of these cases the clinical histories are set 

forth in considerable detail :
“Case 1. — Miss S., a housekeeper, forty-four years of age, and born in New 

Brunswick, entered the Carney Hospital May 22, 1907. Her family and past history 
have no bearing on her condition at that time. A year previously, during a catame-
nial period, she noted some redness and tenderness about the umbilicus; two months 
later, at a similar time, a small tumor appeared in the abdominal wall close to the 
umbilicus. This tumor increased in size but slightly, and most of the increase came 
in the two weeks just preceding her admission to the hospital. The tenderness and 
pain, which at first were evident only during the menstrual periods, had been con-
stant for some months, though most marked just before, during, and for a week after 
menstruation. Her menstrual history was not otherwise remarkable. An abdominal 
bandage, her only treatment, had given her some relief. There had been some little 
loss of weight and strength. For two months the tenderness had kept her from her 
usual work. No symptoms referable either to the gastro-intestinal or to the urinary 
tract had been noted.

“About and including the umbilicus was a rather deep-seated, spheric, slightly ten-
der, fixed mass, of rather firm consistence, and about 2 cm. in diameter. In the navel 
itself was a thin, yellowish crust; a sinus could not be demonstrated; the skin over the 
tumor was not red. Examination of the abdomen was otherwise negative. Examination 
per vaginam showed only vaginismus and a moderately retroverted uterus.

“On May 23d Dr. Munro excised the growth (including the navel) with a portion 
of the adjacent peritoneum and sheath of the rectus muscle. The former was not 
involved in the growth; to the latter the growth was adherent. The convalescence 
was without note, and the patient was still free from recurrence one year after 
operation.

“Case 2. — Mrs. D., a housewife, entered the Carney Hospital June 23, 1907.
She was born in Ireland forty-two years before that time, and came of healthy 

stock. Her menstrual history previous to her marriage was entirely normal in every 
way. Married seventeen years, she had borne four children. Following her first con-
finement she had had a ' milk leg. '

“For six years previous to entering the hospital a slight bloody discharge from 
the navel without pain or tenderness had come with each menstruation. The dis-
charge came only at that time. Independent of the umbilical disorder she had had in 
the past three years attacks of sharp pain beneath the right costal border, accompa-
nied by vomiting, chills, and jaundice.

“The patient was rather obese, and showed distinct tenderness beneath the right 
costal border. At the umbilicus was a small, irregularly shaped papillomatous tumor, 
2 cm. in diameter, with three distinct projections covered with normal appearing 
skin. At the top of the largest projection was a pin-hole opening capped with dried 
blood. The tumor was soft, freely movable, not tender, and apparently superficial.

“On June 24th the umbilicus with the tumor was excised by Dr. Bottomley. The 
tumor was confined to the skin and fat outside the aponeurosis. The peritoneal 
cavity was opened, and the gall-bladder and stomach regions were explored; these 
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were found normal. Convalescence was uneventful except for the development of 
malaria on the ninth day, which promptly yielded to treatment. The patient was 
discharged, relieved, on July 11th, and when heard from, one and a half 3 r ears 
later, there had been no recurrence.

“For the microscopic study of these tumors, in the laboratory of Dr. Henry 
A. Christian at the Harvard Medical School, a large number of sections were taken 
from different planes and four different methods of staining were used for each 
section.

“So closely do the tumors resemble each other microscopically that no evident 
difference between them can be determined. The arrangement and construction, 
both in general and particular, are nearly identical. For descriptive purposes a 
median longitudinal section of Case 2 will be used. To the naked eye it presents an 
irregularly convex surface covered with true skin. Underlying this at each extrem-
ity are what appear to be sweat-glands, and in another part, chiefly in the center, are 
numerous vacuolated structures varying in size from a pin-point to a pin-head. The 
intervening structure cannot be definitely determined. Microscopically, the tumor 
is seen to be covered with normal epidermis, but varying in thickness. Below this, 
at either end, are numerous sweat-glands, thickly grouped, and around these is an 
abundance of fibrous connective tissue. The vacuolated or glandular structures 
found throughout the tumor vary in size, and for the most part are of rounded con-
tour, while some are elongated. Some, especially the larger ones, are discrete, 
while others are aggregated into small groups. Some are immediately surrounded 
by fibrous tissue, while others are embedded in cellular tissue. There are none 
which appear to have any connection with the epidermis. All the gland-spaces are 
lined with epithelium. They are either devoid of contents, or contain a granular, 
structureless material in which are often found groups of red blood cells. The epi-
thelium varies in the different glands and even in the same gland, from the low, 
flattened variety to the tall, columnar cells with all the intermediate forms. The tall, 
columnar variety is for the most part closely compacted, with long, narrow nuclei 
and with no visible cell membrane. Most of them have a distinct top plate, and 
many show cilia of considerable length and uniformity, while others have only a 
suggestion of striae. The cilia in some places are from one-fourth to one-third the 
length of their cells, and in others their extremities end in a globular, deeply stain-
ing tip. At irregular intervals among the nuclei of the columnar cells are larger 
rounded and more faintly stained nuclei. In some places the epithelium is distinctly 
cuboid, the nuclei clear and rounded, and the whole cell clearly defined. There is a 
larger group of glands which presents the flattened epithelium. The epithelium lin-
ing the glands, whether flattened, cuboid, or columnar, is for the most part in single 
layers. In some places the glandular epithelium is immediately supported by fibrous 
connective tissue, but in others the underlying structures are decidedly cellular. The 
cellular tissue is more compact the nearer the glandular tissue is approached, i. e., 
the most cellular tissue is found in close connection with the gland-spaces. The 
nuclei are rounded or elongated and deeply stained, the protoplasm and cell mem-
brane not being distinct. In the immediate neighborhood of some of the gland-
spaces are large hemorrhagic areas in which large quantities of red blood-cells are 
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scattered freely and intermingled with the cellular structures. These areas seem to 
have no direct relation to blood-vessels, which are not superabundant or enlarged. 
The fibrous connective tissue shows nothing of interest throughout the section. 
There is an abundance of smooth muscle whichis closely interwoven with the con-
nective tissue."

The microphotographs accompanying Goddard's article bring out clearly the 
structure and arrangement of the tumors, and emphasize the points mentioned 
above.

Adenomyoma of the Umbilicus; also a Small Adenomyoma near the Anterior 
Iliac Spine.*

Case 3. — “A woman, aged thirty-seven, came to me on September 2, 1908, for 
advice about a small tumor of the umbilicus which she had noticed during the last 
few months. The lump was about the size of a filbert, and lay in the lower part of the 
navel. It was irregular in outline, but smooth, and was of a bluish-purple color, sug-
gesting a melanotic sarcoma. There were no abdominal symptoms or signs and no 
secondary deposits in the inguinal glands or elsewhere. A few days later I removed 
the whole navel and adjacent skin widely between two elliptic incisions, opening 
the abdomen on either side and taking away the intervening peritoneum. There were 
no traces of growth within the peritoneal cavity. The wound was stitched up in lay-
ers and healed absolutely by first intention. The specimen was given to Air. 
Lawrence, the curator of our museum, for examination. Sections showed to the 
naked eye a hard, fibrous structure, the superficial parts of which, under the epithe-
lial covering of the navel, were pigmented. In the deeper parts of this fibrous tissue 
were many islands of tubular glands lined with columnar epithelium and filled with 
epithelial debris. Some were cut obliquely and showed a looser areolar investing 
layer outside the membrana propria. The latter was not penetrated by the cells, so 
that one sign of the benign character of the tumor was present. Nor were there any 
other signs of the spread of the growth beyond the limits of the tubules. I therefore, 
put it down as an adenoma derived from remnants of the vitelline duct, of which I 
had read but never seen.

“I saw no more of this lady until January, 1913, when she consulted me about a 
little nodule seated in the subcutaneous fat, about two inches internal to the left 
anterior iliac spine. It felt about the size of a pea, and was hard. On gently pinching 
the skin the latter puckered over the nodule. There were no enlarged inguinal glands 
or other signs of infiltration. This knot was removed shortly after by Mr. F. Hinds, 
of Worthing, and was sent to me. Mr. Lawrence kindly prepared several microscopic 
sections of it. They showed precisely the same structure as the first nodule, except 
that the fibrous tissue, which made up the bulk of the mass, was more dense and 
fewer connective-tissue corpuscles were scattered through it.

“The reappearance of this small knot, repeating the structure of the first nodule 
at the umbilicus, suggests, of course, strongly that the first was malignant and has 
recurred in the lymphatics of the subcutaneous tissue of the abdominal wall. Then 
the question arises, Was the original lump in the umbilicus a primary growth in 
some of the glandular remnants of the umbilicus enumerated above, or could it be a 
nodule secondary to some visceral carcinoma within the abdomen? This latter view 
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is one adopted by Mr. Shattock, to whom I sent sections of both the first nodule 
removed and that obtained four and a half years later, and who was kind enough to 
write to me fully on the subject. It may be correct, but so far the lady has shown no 
evidence of visceral trouble — nearly five years after the appearance of the first 
nodule in the umbilicus. Time alone will show. In the meanwhile I am inclined to 
negative the visceral theory."

* Barker, A. E. : Three Cases of Solid Tumours of the Umbilicus in Adults. The 
Lancet, London, July 19, 1913, 128.

In answer to a request from me, Dr. Barker very kindly sent the only section of 
the umbilical tumor which the curator of the museum still possessed.

Description of the slide sent me by Dr. Barker. — The section of the umbilical 
nodule has a normal covering of squamous epithelium. The underlying tissue shows 
no evidence of glandular tissue. Dr. Barker, however, in his description of the case, 
says that this tumor contained glands, and, furthermore, that the glands near the 
anterior-superior spine were similar in character to those found at the umbilicus. Dr. 
Barker was good enough to also send me several slides from

Adenomyoma in the Abdominal Wall near the Anterior Iliac Spine.
This is a photomicrograph of a portion of the small nodule furnished me by Mr. 

Arthur E. Barker, London, England. Near the center of the field are two glands. 
Their epithelium has been slightly strengthened to bring them out more distinctly. 
The glands are lined with one layer of cylindric epithelium. Surrounding them is a 
zone of stroma cells. This zone is continuous with a large, irregular area of stroma 
just below and to the left of the glands. In the upper part of the field is another gland, 
which lies in direct contact with the tissue of the tumor. The greater part of the nod-
ule consLsts of non-striped muscle and fibrous tissue. In the outlying portions of the 
field is adipose tissue. The growth is a typical adenomyoma, with glands similar to 
those of the uterine mucosa. Mr. Barker, in his description of the case, says that the 
umbilical nodule and the one here depicted were identical in character; consequently 
the umbilical growth was also an adenomyoma with glands and stroma identical 
with those of the endometrium of the uterus.

The growth near the anterior-superior spine. In one section I found not only myo-
matous tissue, but a triangular area of stroma with tubular glands at one end Tig. 
180;. This area was sharply defined from the surrounding tissue. In another section 
was what appeared to be fibrous tissue, and possibly a little muscle. Here we had 
irregular, triangular areas of stroma, sometimes without any glands, sometimes with 
tubular glands identical with those of the uterine mucosa. At other points the glands 
lay in direct contact with the muscle. Surrounding the entire growth was adipose 
tissue. The picture in the main is analogous to that which we have described as rep-
resenting adenomyomaof the umbilicus. Mr. Barker's case is particularly interesting 
in that he had not only a tumor of this character at the umbilicus, but also a nodule 
near the anterior iliac spine.

A Small Umbilical Tumor Consisting i n Part of Sweat-glands and in Part 
Apparently of Uterine Glands.

While in Atlanta, at the meeting of the Southern Surgical Association in 
December, 1913, Dr. Edward G. Jones, of Atlanta, told me that he had recently seen 
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an umbilical tumor in which I might be interested. On December 22, 1913, he wrote: 
“I am sending under separate cover a section of the umbilical tumor. Unfortunately, 
I cannot give you any clinical data. The nodule was three-quarters of an inch in 
diameter, and gave the patient some discomfort at times." Later Dr. Jones discov-
ered that, according to the patient's account, the tumor seemed to her to enlarge at 
the time of menstruation.

The specimen sent me by Dr. Jones is covered over with squamous epithelium-
which contains pigment in the deeper layers. The underlying tissue consists in a 
large measure of fibrous tissue. The capillaries scattered throughout it are in many 
places surrounded by round cells. Here and there throughout the fibrous tissue are 
groups of sweat-glands. These are separated from the fibrous tissue by a definite 
stroma.

At other points are large glands lined with cylindric epithelium. Some of these 
glands lie in direct contact with the fibrous tissue; others have a definite stroma, 
separating them from the connective tissue. This stroma stains more deeply than the 
connective tissue, and its nuclei are oval and stain deeply.

The tumor is evidently made up of two distinct varieties of glands: some corre-
sponding to sweat-glands and others bearing a marked resemblance to those of the 
uterine mucosa. There is little doubt that part of this growth consists of uterine 
glands. The section was, unfortunately, too thick to supply a satisfactory 
photomicrograph.

PERSONAL OBSERVATION.
In 1900 Mrs. E. J. D., aged thirty-eight, was admitted to Dr. Howard A. Kelly’s 

Sanitarium on account of a retroflexed uterus and a relaxed vaginal outlet. A small 
round nodule was at the same time detected at the umbilicus. The nodule was 
removed, the uterus brought up into position, and the perineum repaired. Her con-
valescence was prolonged on account of phlebitis in both legs.

This patient was the mother of four children. Her menses began at thirteen, were 
fairly regular, and lasted from three to five days. About two years before admission 
the patient first felt a little pain in the umbilical region. During the last year this had 
become very severe and the small umbilical growth had developed. There was no 
reddening at the umbilicus, and the general health had not been affected.

This small umbilical tumor was brought over to the gynecologic laboratory of 
the Johns Hopkins Hospital and carefully examined. For some unforeseen reason it 
was not indexed, and, consequently, when we were getting together all our umbili-
cal material, was overlooked. It was accidentally discovered when class sections 
were being gone over a few days ago (March 3, 1915). Dr. Elizabeth Hurdon, who 
examined the specimen at the time, drew special attention to the fact that the glands 
in the growth weresimilar to those of the endometrium, and that some of them were 
surrounded by the characteristic stroma of the uterine mucosa. The tumor averages 
1.5 cm. in diameter.

A Small Umbilical Tumor Containing Glands Similar to those of the Body of the 
Uterus.

The low-power photomicrograph of a section of the entire umbilical nodule 
showsthe skin covering is normal. Occupying the lower half of the field is a some-
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what circular growth, denser in structure than the surrounding stroma. It consisted 
of fibrous tissue and non-striped muscle. Scattered throughout the tumor are glands. 
Some occur singly, others in groups. Some of the smaller glands are surrounded by 
a dark zone — a zone of characteristic stroma. Many of the glands are dilated and 
partially filled with blood. In the upper part of the field are aggregations of 
sweat-glands.

Adenomyoma of the Umbilicus.
This picture gives an enlargement of the adenomyoma. The stroma of the growth 

consists of non-striped muscle and fibrous tissue. Occupying the center of the field 
are several glands. They were lined with one layer of cylindric epithelium, on which 
cilia were here and there demonstrable. The glands are separated from the muscle 
by a definite stroma. This, with a higher power, was found to be identical with that 
of the endometrium of the uterus. In the left upper corner of the picture is a mark-
edly dilated gland. This and other dilated glands contained old blood and exfoliated 
epithelial cells, which had taken up blood-pigment and had become spheric. The 
entire picture of the umbilical tumor is analogous to that of an adenomyoma of the 
uterus. Its outer surface is covered with normal-appearing skin. On section it pres-
ents a dense fibrous structure.

On histologic examination the skin surface is found intact and normal. The 
stroma of the growth consists of fibrous tissue with a moderate amount of non-
striped muscle distributed throughout it. Scattered here and there throughout the 
nodule are round or tortuous glands. Some of these occur in groups, others are sin-
gle (Figs. 181 and 182). The glands are lined with one layer of low cylindric epithe-
lium, which in a few places shows definite cilia. Some of the gland cavities are 
empty, others are dilated and filled with old blood, and in a few are exfoliated epi-
thelial cells which have become spheric and have taken up the blood-pigment. Some 
of the glands lie in direct contact with the muscle or fibrous tissue; others are sepa-
rated from the dense tissue by a definite stroma, which is very cellular. The picture 
is that of a typical adenomyoma with glands identical with those of the uterine 
mucosa.

A Group of Sweat-glands in an Umbilical Tumor.
At one point is an aggregation of glands of a totally different type. These glands 

are small, round, and have a lining of two layers of low cuboid cells. They closely 
resemble sweat-glands. This is another definite example of an adenomyoma of the 
umbilicus. It will be remembered that in several of the recorded cases the sweat-
glands were markedly increased in number.

LITERATURE CONSULTED IN THE PREPARATION OF UMBILICAL 
TUMORS CONTAINING UTERINE MUCOSA OR REMNANTS OF MULLER’S 
DUCT.
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Lancet, London, July 19, 1913, 128.

Cullen, Thomas S.: Umbilical Tumors Containing LTterine Mucosa or Remnants 
of Midler's Ducts. Surg., Gyn. and Obstet., May, 1912, 479.

Ehrlich: Primares doppelseitiges Mammacarcinom und wahres Nabeladenom 
(Mintz). Aus von Eiselsberg's Klinik. Arch, f.klin. Chir., 1909, lxxxix, 742.
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Goddard, Samuel W.: Two Umbilical Tumors of Probable Uterine Origin. Surg., 
Gyn. and Obstet., August, 1909, 249.

Green: Trans. Path. Soc. London, 1899, 1, 243.
Herzenberg: Ein Beitrag zum wahren Adenom des Nabels. Deutsche med. 

Wochenschr., 1909, i, 889.
Mintz, W.: Das wahre Adenom des Nabels. Deutsche Zeitschr. f. Chir., 1899, li, 
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von Noorden, W. : Ein Schweissdrtisenadenom mit Sitz im Nabel und ein Beitrag 

zu den Nabel-geschwulsten. Deutsche Zeitschr. f. Chir., 1901, lix, 215.
Villar, Francis: Tumeurs de l'ombilic. These de Paris, 1886.
Wullstein, L.- Eine Geschwulst des Nabels. (Kombination von Cystadenom der 

Schweiss- driisen mit cavernosem Angiom.) Arb. a. d. Path. Inst, in Gottingen, 
R. Virchow, zum 50. Doctor-Jubilaum, 1893, 245.

CARCINOMA OF THE UMBILICUS.
General consideration.
Classification.
Primary squamous-cell carcinoma of the umbilicus.
Primary adenocarcinoma of the umbilicus; report of cases.
Carcinoma of the umbilicus secondary to carcinoma of the stomach; symptoms; 

treatment; detailed report of cases.
Carcinoma of the umbilicus secondary to cancer of the gall-bladder; report of 

cases; personal observation.
Carcinoma of the umbilicus secondary to cancer of the intestine; report of cases.
Carcinoma of the umbilicus secondary to ovarian carcinoma; report of cases; 

personal observation.
Carcinoma of the umbilicus secondary to carcinoma of the uterus.
Cases of secondary carcinoma of the umbilicus in which the source of the pri-

mary growth was not determined.
A retroperitoneal carcinoma accompanied by cancer of the umbilicus.
In an article on Surgical Eiseases of the Umbilicus which I read before the 

Surgical Section of the American Medical Association in June, 1910, and which 
waspublished in the Journal of February 11, 1911, the subject of umbilical cancer 
was briefly referred to, and several cases that had come under my observation were 
reported. In the present article cancer of the umbilicus will be much more fully 
considered, and the cases hitherto recorded in the literature brought together. 
Associated intimately with the early development of the subject. of carcinoma of the 
umbilicus are the names of Parker,* Chuquet,f Villarj Feulard,§ Burkhart,|| 
Ledderhose,** Neveujt Morris,|J Pernice,§§ Quenu and Longuet,|||| Le Coniac,*** 
and Besson.tft Many other authors have enriched the literature by publishing indi-
vidual cases.

Before discussing the malignant epithelial growths occurring at the umbilicus,it 
may be well to refresh our minds as to the histologic appearance of the normal 
umbilicus and as to the umbilical lymphatics. The umbilical scar is covered over 
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with a very thin squamous epithelium and is devoid of hair-follicles, sweat-glands, 
and sebaceous glands.

* Parker, W. : Excision of Umbilicus for Malignant Disease. Arch. Clin. Surg., 
New York. 1876-77, i, 71.

t Chuquet : Du carcinome generalise du peritoine. These de Paris, 1879, No. 548.
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§Feulard: Fistule ombilicale et cancer de l'estomac. Arch. gen. de med., 1887, 7. 

ser., xx, 158.
|| Burkhart, 0.: Ueber den Nabelkrebs. Inaug. Diss., Berlin, 1889.
** Ledderhose, G.: Deutsche Chirurgie, 1890, Lief. 45 b.
ffNeveu: Contribution a l'etude des tumeurs malignes secondaires de l'ombilic. 

Paris, L890.
%X Morris:. Malignant Disease of the Navel as a Secondary Complication. 

Verhandl. d. 10. Internat. Med. Cong., 1890, Berlin, 1891, iii, 7. Abth., 122.
§§ Pernice, L.: Die Nabelgeschwiilste, Halle, 1892.
Qu£nu and Longuet : Du cancer secondaire de l'ombilic. Rev. de chir., 1896, xvi, 

97.
“* Le Coniac, H. C. J. : Cancer secondaire de l'ombilic, consecutif aux tumeurs 

malignes de l'appareil utero-ovarien. ThSse <\<- Bordeaux, 1898, No. 19.
tft Besson, E.: Cancer de l'ombilic. These de Paris, 1901, No. 263.
In a few cases remnants of the omphalomesenteric duct have been detected at 

the umbilicus. These may be recognized as small fistulous tracts or as cysts lying 
between the peritoneum and the rectus muscle, or just beneath and communicating 
with the skin. In a few instances remnants of the omphalomesenteric duct have 
been present as small tubular glands opening directly upon the surface of the 
umbilical depression. Such a case has been particularly well described by Fox and 
MacLeod*.

From the above description it is evident that, while, as a rule, we have only a very 
attenuated squamous epithelium at the umbilicus, in some cases cylindric epithe-
lium is present. Consequently we can have two varieties of primary carcinoma in 
this region.

The careful study of many umbilical lesions in the past has demonstrated 
that,when the liver is involved in a malignant growth which has extended to or 
encroached upon the suspensory ligament, the growth tends to pass by way of the 
lymphatics out along the suspensory ligament to the umbilicus. Where a malignant 
pelvic growth extends to the umbilicus, it usually follows the lymphaties found in 
the course of the remnants of the obliterated umbilical arteries and urachus upward 
to the umbilical depression. If the umbilicus is the seat of a malignant growth, either 
the inguinal or axillary glands may be secondarily involved, according as the growth 
occupies the upper or lower part of the umbilicus. The lymphatics of the umbilical 
region are considered at length in Chapter II.

* Fox and MacLeod: A Case of Paget's Disease of the Umbilicus. Brit. Jour. 
Dermatol., 1904, xvi, 41.

From a study of the literature it is found advisable to divide carcinomata of the 
umbilicus into two main groups — those that are primary, and those that are second-
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ary to some intra-abdominal tumor. Each of these groups may be subdivided as 
follows :

A. Primary umbilical carcinoma.
1. Squamous-cell carcinoma.
2. Adenocarcinoma.
B. Secondary umbilical carcinoma, i
1. From the stomach.
2. From the gall-bladder.
3. From the intestine.
4. From the ovaries.
5. From the uterus.
6. From other abdominal organs.
i Walshe: Nature and Treatment of Cancer, London, 1S46, 92. 27
Cancer of the umbilicus, whether primary or secondary, is exceptionally rare.f 

Thus, according to Parker (1876), Walshel states that Tanchou found that the mortu-
ary register of Paris and two adjacent arrondissements yielded 9118 deaths from 
cancer between the years 1830-40 inclusive, and that in only two instances was the 
umbilicus the seat of the carcinoma. With the early recognition of abdominal lesions 
and their timely surgical treatment, carcinoma of the umbilicus will in all probabil-
ity diminish instead of increase.

1 1 have carefully read Sir William Osier’s splendid series of lectures on the 
Diagnosis of Abdominal Tumors, published in vols, lix and lx of the New York 
Medical Journal, 1894. but failed to find any case in which the umbilicus was the 
seat of a secondary carcinoma.

PRIMARY SQUAMOUS-CELL CARCINOMA OF THE UMBILICUS.
Malignant squamous-cell growths occurring at the umbilicus are exceedingly 

rare. Hannay,* in 1843, reported a case of scirrhous cancer of the umbilicus. A 
microscopic examination was. however, not given, and it is impossible to determine 
whether or not the growth was primary.

Pernice'sf Case 77 from Yolkmann's clinic is more suggestive. The patient for a 
long while had had an umbilical stone. A carcinoma developed, and there was a 
purulent secretion. When Volkmann saw him, there was an ulcerated area the size of 
a thaler. On account of the cauliflower-like walls the growth was diagnosed as a 
cancroid (squamous-cell) carcinoma. The diagnosis was probably correct, although 
we have no data as to any histologic examination. It would seem that in this case the 
constant irritation of the foreign body had stimulated the development of a malig-
nant growth.

Pernice, in his Case 79, reports another carcinoma, also from Yolkmann's clinic. 
The patient was a man, fifty-nine years of age, and of uncleanly habits. Not long 
before admission he had noticed a large number of brownish-looking spots all over 
the body. These varied in size from a finger-nail to a lentil. When the crusts were 
removed, there was free bleeding. For six or eight years he had noticed moisture 
around, and an odor from, the umbilicus. He consulted a physician, who removed 
several small particles of secretion. The walls of the umbilicus formed a cuff of 
cancroid or epithelial cancer. When Volkmann saw the patient, it was the size of a 
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thaler and secreted a great deal. There was marked infiltration of the abdominal 
wall. The abdomen was opened during the operation. The patient died of sepsis in 
thirty-six hours. No further details of this case are given. The growth was evidently 
a primary carcinoma of the umbilicus, and in all probability had developed from the 
squamous epithelium, as indicated by the mode of origin and the slow growth. 
These are the only cases I could find suggesting a primary squamous-cell carcinoma 
of the umbilicus.

In the cases reported in the literature it is very difficult to determine accurately-
whether the umbilical tumors were primary or secondary. Where the patient gave no 
history of any abdominal lesion, and where careful abdominal inspection before and 
at operation brought to light no evidence pointing to the existence of any other pri-
mary abdominal growth, one may, with a relative degree of certainty, conclude that 
the tumor was primary at the umbilicus. Still it must be remembered— as was 
clearly demonstrated in Valette's case — that, although a careful visual and manual 
examination may fail to reveal any priman* cancer in the stomach, such a growth 
may nevertheless exist. In Valette's case, when the umbilical growth was removed, 
the stomach was brought up into the wound for examination, and was apparently 
free from disease. The patient died of peritonitis, and at

autopsy a latent carcinoma of the stomach was found. The absence of any * 
abdominal symptoms for a period of two or three years after a removal of an umbili-
cal carcinoma is the most certain proof that the growth has originated in the 
umbilicus.

* Hannay: Edin. Med. and Surg. Jour., 1843, lx, 313.
t Pernice, L. : Die Nabelgeschwiilste, Halle, 1892.
Pernice found in the literature 21 cases of what he considered primary carcinoma 

of the umbilicus. In this number he included both the squamous-cell and the glandu-
lar variety. I have discarded several of the cases included in his group, and have 
added several recorded since his valuable monograph was written in 1892; and still 
the actual number of cases remains uncertain. In the cases reported by Dejerine and 
Sollier, Bonvoisin, Forgue and Riche, Hue and Jacquin, Maylard, Parker, and Tillaux 
and Barraud, the growths seem, without a doubt, to have been primary. The growths 
reported by Ajello, Burkhart, Despres, Dannenberg, Demarquay, Giordano, Guiselin, 
Heurtaux, Ippolito, Jores, Lewis, Stori, and Wagner were also probably primary 
adenocarcinomata of the umbilicus, although the evidence in these cases is not quite 
so convincing. In Besson's case the picture suggested to some extent the presence of 
an umbilical tumor containing uterine glands. Hertz's case need be only mentioned 
here. From the description the growth does not seem to have been a carcinoma, but 
resembled in some degree the type of umbilical tumors containing uterine glands.

Pernice's Case 78 bears a striking resemblance to that reported by Fox and 
MacLeod. The man was seventy-two years of age, and the commencement of the 
umbilical growth dated back five or six years. It was the size of a two-mark piece, 
and was here and there covered with hard crusts. It looked very much like a rodent 
ulcer. On microscopic examination it was found to be a slowly growing, relatively 
benign carcinoma of the epithelium. Here and there a definite tendency toward 
gland formation was noted. It is quite possible that these glands were remnants of 
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the omphalomesenteric duct, and that the proliferation of the squamous epithelium 
was similar to that noted in the case reported by Fox and MacLeod, and designated 
as Paget's disease of the umbilicus.

In Doderlein's case and in Pernice's Case 76, although the umbilical growths 
were considered as primary, they would seem to have been secondary to an abdomi-
nal lesion.

Primary adenocarcinoma of the umbilicus usually develops as a very small nod-
ule in the umbilical depression, which may grow slowly or rapidly. In some cases it 
has not been larger than a small nut; in others it has reached the size of a walnut or 
a hen's egg. Such a tumor has been known to grow to the size of a five-franc piece 
in the course of six months. It may be smooth or have a slightly papillary surface. 
With the increase in size there is a tendency for the surrounding tissue to become 
infiltrated. The central portions of the nodule tend to ulcerate, and these areas of 
ulceration may be covered over with crusts. The ulceration is naturally accompanied 
by serous secretion, and occasionally by some bleeding.

Histologically nearly all these growths have been put down as adenocarcinomata 
of the type usually developing from the small intestine. This is but natural, as they 
originate from remnants of the omphalomesenteric duct.

Age. — In the cases which I have collected and in which the age was given, the 
youngest patient was thirty-seven, the oldest, seventy-six.

Under 40 years 2 cases
Between 40 and 50 2 cases
" 50 and 60 7 cases
" 60 and 70 6 cases
" 70 and 80 5 cases
Sex. — Of 20 patients of whom I have records on this point, 9 were men and 11 

women. This tends to show that the disease is equally prevalent in both sexes.
Treatment. — This naturally consists in the wide removal of the umbilicus, care 

being taken not to spread the carcinoma cells into the surrounding healthy abdomi-
nal wall. The inner surface of the umbilicus should be carefully examined to see if 
adhesions exist, and then, after fresh abdominal dressings have been applied, a sys-
tematic inspection of the abdominal viscera should be made to exclude the possibil-
ity of carcinoma of the stomach, intestine, or pelvic organs. If no abdominal focus 
be found, and provided a wide removal of the growth has been possible, the progno-
sis is relatively good.

Detailed Report of Cases of Primary Adenocarcinoma of the Umbilicus.
In the majority of the cases the umbilical tumors were undoubtedly primary, but 

in several it is not certain that they were not secondary to some intra-abdominal 
growth.

A Primary Adenocarcinoma of the Umbilicus.
Ajello's* patient was a woman, sixty-four years old, from whom an umbilical 

growth was removed. He gives a picture of the outer surface and also of the smooth 
peritoneal surface of the tumor.

Histologic examination showed a definite regular glandular growth. Ajello then 
discusses the literature.
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Primary Cancer of the Umbilicus.
Bessonf reports the case of a woman thirty-seven years of age. The patient's 

father had died of some pulmonary trouble, the mother of cancer. This woman, ten 
years before, on making an extra effort, had complained of intense pain at the 
umbilicus, and later noticed a small tumor developing in the umbilical cicatrix. It 
was the size of the last phalanx of the index-finger, and was hard in consistence. 
Elevation of the arms increased the sensitiveness at the umbilicus. The region was 
also somewhat painful at the menstrual period. The patient had been assured that 
the tumor was not reducible. It had increased in size quite slowly. According to the 
patient, during the last four months it had become painful and larger, and the skin 
had become violet in color. There had been some emaciation, associated with 
paleness. When the patient entered the hospital, the umbilical cicatrix formed a 
crescent with the concavity directed downward. Palpation showed that this eleva-
tion was produced by a solid tumor which was hard and about the size of a man-
darin orange. The skin was not movable over the tumor, as it was adherent at the 
umbilical cicatrix. The tumor was removed, and the patient made a good 
recovery.

Histologic examination showed that it was composed of fibrous tissue and of a 
glandular growth similar to that developing from intestinal glands. When seen four 
years later, the patient was perfectly well. The growth was diagnosed as a cylindric-
cell carcinoma. It had developed at the umbilical cicatrix, and was covered with 
skin. It consisted of fibrous tissue and glands lined with cylindric epithelium resem-
bling that of the adult or embryonic Lieberkuhn's glands. The epithelial cells had 
infiltrated into the stroma, and there was a tendency to invade the surrounding 
tissue.

* Ajello: Contribute alia genesi embrionale di un adeno-epitelioma cistico primi-
tivo dell' ombelico. From Tansini's Clinic. j La Riforma medica, 1899, anno 15, iii. 
663.

f Besson : Cancer de l'ombilic. These de Paris, 1901, No. 263, 66.
Primary Adenocarcinoma of the Umbilicus.
Bonvoisin,* after citing a case already described by Tillaux, reports a second also 

from Tillaux's service. The patient, a man sixty-four years of age, had the general 
appearance of a sick person. He had been ill for about two months. At the umbilicus 
was a brawny excrescence. There was no history of injury. When the nodule was 
first noticed it was the size of a small pea. In about fifteen days it commenced to 
ulcerate and the physician thought it was eczema. At the time of Tillaux's examina-
tion the umbilicus had disappeared and had been replaced by a shallow area of 
ulceration covered with a blackish crust surrounded by an area of inflammation 
several millimeters in diameter. The total zone of inflammation was the size of a 
five-franc piece and about 1 cm. broad. The mass was immobile vertically, but could 
be pushed from side to side. There was no enlargement of the axillary or inguinal 
glands.

The umbilicus was removed, but the patient died. Autopsy failed to reveal any 
peritonitis, and the peritoneal portion of the growth was free from adhesions. The 
stomach and intestines were normal. The growth was a primary adenocarcinoma of 
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the umbilicus and had evidently originated from remains of a fetal structure. 
Ducellier made the microscopic examination in Prof. CorniFs laboratory.

Primary Carcinoma of the Umbilicus.
Dannenberg f reports the case of a day laborer, seventy-one years old, operated 

upon by Maas. For three months before admission he had complained of pain in the 
umbilicus, and now showed an umbilical tumor 3 cm. broad, 2.5 cm. long, and 
raised 5 mm. above the surface of the abdomen. There was a dark-red, funnel-
shaped ulceration in the middle. The tumor was firm in consistence and the sur-
rounding tissue was infiltrated. There was pain on contraction of the abdominal 
muscles, and swelling in the inguinal glands, more marked on the left than on the 
right side. The appetite was good. When the tumor was removed, the peritoneum 
was found perfectly free at the umbilicus. The patient made a good recovery.

Microscopically, solid nests were here and there visible, and at other points cavi-
ties lined with one layer of cylindric epithelium. The tumor was diagnosed as a 
scirrhous carcinoma, but from the description it would seem to have been an adeno-
carcinoma. [Although there are many points suggesting a primary growth in this 
case, in the absence of a most thorough abdominal examination it is impossible to 
say that it might not have been secondary. — T. S. C]

Primary Adenocarcinoma of the Umbilicus. t
At an autopsy on a man, fifty-four years of age, who had had tabes for eleven 

years, a tumor of the umbilicus was found, circular in form, about 7 or 8 cm. in 
diameter and 5 to 6 cm. thick. It lay in front of the aponeurosis, and had not 
encroached on the peritoneum. It was an adenocarcinoma. There was no evidence 
of metastases. This tumor was looked upon as a primary carcinoma of the 
umbilicus.

Carcinoma of the Umbilicus.
Demarquay’s § patient, fifty-four years of age, had a tumor the size of an egg at 

the umbilicus. She had had a congenital nevus at the umbilicus, and this had started 
to increase in size two years before her admission.

The tumor had become excoriated, was painful, and there was a small amount of 
hemorrhage. Demarquay hesitated to operate on account of two small tumors in the 
inguinal region. These, however, were looked upon as papillomata of the inguinal 
glands, not malignant, but caused by irritation from the umbilical growth. The gen-
eral health of the patient became poor, and a fatal issue seemed probable.

* Bonvoisin, G. : Etude pathogenique et histologique sur une variete de 
l'epitheliome de l'ombilic. These de Paris, 1891, No. 305.

f Dannenberg, O. : Zur Casuistik der Nabeltumoren insbesondere des Carcinoma 
umbilicale. Inaug. Diss., Wurzburg, 1886.

t Dejerine et Sollier: Bull. Soc. anat, de Par., 1888, 649.
§ Demarquay: Cancer de l'ombilic. Bull. Soc. de chir. de Par. (1870), 1871, 2. 

ser., xi, 209.
Carcinoma of the Umbilicus (Primary or Secondary?).*
The patient, a man of seventy-four years, complained of pain when the clothes 

came in contact with the umbilicus. Situated in the umbilicus was a reddish nodule 
the size of a pea, which was slightly blood-tinged. The tumorincreased rapidly and 
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reached the size of a two-franc piece. It was removed, and examination proved it to 
be an adenocarcinoma. There were no signs of any other growth.

Primary Adenocarcinoma of the Umbilicus.
Doederlein's t patient was a woman fifty-five years of age. Three months before 

admission she had first noticed a small, hard, painful tumor at the umbilicus. Four 
weeks before coming under observation the tumor had shown a small ulcer on its 
surface. The physician that saw her had diagnosed inflammation of the umbilicus, 
and ordered moist applications. The condition had become worse, and several other 
ulcers had developed around the umbilicus. When Doederlein saw her, the umbili-
cus was funnel-shaped and drawn in. The entire skin of the umbilicus was very 
thick, and the underlying parts were fixed. The surface was ulcerated, and there was 
a serous secretion. In the vicinity of the umbilicus were numerous dilated blood-
vessels. Diffusely scattered, particularly toward the symphysis, were small hard 
nodules in the skin, the size of millet-seeds or linseeds. These on pressure were not 
painful. In both inguinal regions were hard packets of tumors the size of a goose's 
eggs. They were somewhat movable, and on pressure were not painful. Under anes-
thesia the umbilicus was widely removed. When the abdomen was opened, the peri-
toneum in the vicinity of the umbilicus was found to contain numerous small 
nodules. The umbilical tumor was removed, and the inguinal growths were dis-
sected out. The patient died ten days later in collapse.

The portion of the abdominal wall removed was 20 by 12 by 4 cm., and the 
umbilical funnel was 2.5 cm. deep. The skin over the prominence of the umbilicus 
was somewhat stretched. On both sides of the umbilical depression were small 
superficial ulcers. These had irregular margins and somewhat reddened and dirty 
surfaces. In general the condition suggested that the depth of the umbilicus had 
consisted of small tumors which had pressed the skin forward and tended to break 
through. On palpation one could feel the nodules beneath the surface of the skin, 
and in the umbilical depression they merged with one another, forming a hard mass. 
A sharp outline between the skin and the tumor was macroscopically impossible.

On histologic examination the umbilical growth was found to be an adenocarci-
noma; the enlargement in the inguinal glands was also due to carcinomatous 
involvement. The liver contained about 20 irregular, small metastases on its surface. 
These varied from a millet-seed to a bean in size. There was also one on the anterior 
surface of the gall-bladder. The gall-bladder contained stones. In the visceral peri-
toneum were about 60 or 80 nodules.

Doederlein came to the conclusion that the growth in the gall-bladder was a sec-
ondary one. [From the evidence at hand it is impossible for us to determine whether 
the umbilical carcinoma was primary or secondary. — T. S. C]

* Despres: Bull, et Mem. Soe. de chir. de Par., 1883, ix, 245.
t Doederlein, F.: Ein primares Adenokarzinom des Nabels. Inaug. Diss., Erlangen, 

1907.
Primary Adenocarcinoma of the U mbilicus.
Forgue and Riche* report the case of a woman, aged fifty-six, who six months 

before coming under observation had noticed a reddish point at the umbilicus. At 
the time she was operated on it was the size of a five-franc piece and indurated, and 
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for four months there had been a slight ulceration which emitted at times a bloody 
discharge. No abdominal tumor could be demonstrated at operation. The pelvis was 
empty; no enlarged glands could be detected. The tumor was removed 1, and on 
microscopic examination proved to be a typical adenocarcinoma. The glands in 
some places resembled those of Lieberkiihn.

The patient was well twenty-two months after operation. This tumor would seem 
to have been a primary adenocarcinoma which had probably developed from 
remains of the omphalomesenteric duct.

Probable Primary Carcinoma of the Umbilicus.
The patient, a porter aged thirty-eight, had a papillary-like growth at the umbilicus 

from which there was bloody discharge. The growth varied from 10 to 15 mm. in 
diameter. The pictures given by Giordano t are excellent. He thought he was dealing 
with a primary carcinoma of the umbilicus. He gives a short review of the literature.

Primary Carcinoma of the Umbilicus.
Guiselin + reports a case observed by Villar that had not yet been published. The 

woman was sixty-four years of age, a music teacher. Her father had died at seventy 
of cancer of the tongue. For five months she had noticed a small, painless enlarge-
ment at the umbilicus. The tumor had increased gradually in size and had become 
reddish in color during the two months before she was seen by Guiselin. On exami-
nation theumbilicus was found to be violet in color, and a tumor, the size of a hazel-
nut, occupied the umbilical depression. It presented bosses, was hard, adherent, and 
reducible. When the abdomen was opened, no tumor could be made out in the intes-
tinal tract, stomach, liver, or genital organs.

Histologic examination showed the growth to be epithelial in character and of a 
cylindric type. It appeared to be a primary adenocarcinoma of the umbilicus.

Adenocarcinoma of the Umbilicus. §
The woman, fifty-eight years of age, had a tumor the size of a small hazelnut at 

the umbilicus. This was very soft and reddish gray in color. Microscopic examina-
tion showed gland-spaces surrounded with loose connective tissue. The epithelium 
in some places was one and in others several layers in thickness. There were also " 
Schichtungsperlen, " but a real hornification did not exist. In other places there was 
a definite malignant growth of the glands. Hertz says that, although the growth was 
malignant, it must have developed from the epithelium of the intestine or of the 
omphalomesenteric duct. [The growth strongly suggests an umbilical tumor con-
taining uterine glands. — T. S. C]

* Forgue et Riche: Alontpellier med., 1907, 2. s., xxiv, 145-169.
t Giordano, D. : Sopra un caso di cancro dell' ombelico. La Medicina Italiana, 

1911, ix, 6.
+ Guiselin: Du cancer de l'ombilic. These de Bordeaux, 1906, No. 47.
§ Hertz: L'eber einen Fall von Adenocarcinom des Nabels bei einer 5S-Jahrigen 

Frau. Inaug. Diss., Wurzburg, 1905.
Carcinoma of the Umbilicus.*
The patient was fifty-one years old. A small tumor had developed at the umbili-

cus a few months after she had received a blow. Microscopic examination showed 
that it was a cylindric-cell carcinoma.
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Probable Primary Cancer of the Umbilicus.t
The patient, a soldier forty-five years of age, had a nodule at the umbilicus. This 

was opened and was thought to contain pus, although there was only a slight dis-
charge. It became fungating, and grew as large as a fist. There was bladder involve-
ment. Whether the growth was primary or not was uncertain.

Microscopic examination showed that it was a carcinoma, apparently of the ade-
nocarcinomatous type. Autopsy revealed no growth in the intestine or stomach.

The fungating process was probably hastened as a result of the cutting; conse-
quently I omit any description of the umbilicus.

Adenocarcinoma of the Umbilicus.
Ippolito i gives a brief review of the literature and then reports the case of a 

woman fifty-one years of age. An umbilical growth was removed, which micro-
scopically proved to be an adenocarcinoma of the intestinal type. Ippolito thought it 
was primary, but there is no note made of any careful abdominal examination. 
[Possibly it was a secondary growth.— T. S. C]

Probable Adenocarcinoma of the Umbilicus. § — The tumor was removed by 
Professor Witzel; it was the size of a walnut. The peritoneum was intact. The tumor 
on section was hard, firm, and appeared to be encapsulated in fibrous tissue. On 
microscopic examination it. proved to be an adenocarcinoma of the type resembling 
that usually found developing in the stomach. Examination of the patient did not 
give any evidence of cancer in the abdomen. This was probably a primary growth.

A Malignant Tumor in an Umbilical Hernial Sac. ||
The patient was sixty-seven years of age and had had an umbilical hernia for 

fifteen years. No truss had been used, but the hernia had been reduced without dif-
ficulty until a year before. Pain in the umbilicus increased rapidly and radiated to the 
stomach and the pelvic region. The patient lost flesh and strength and had frequent 
vomiting, with constipation and diarrhea.

On examination a hard, nodulated, bluish-red tumor was found at the 
umbilicus.

Its surface was slightly ulcerated. The sac contained omentum, which was not 
diseased, and also subperitoneal tissue infiltrated as far as a finger could reach.

The growth was removed, but the patient died of shock six hours later. Microscopic 
examination showed a malignant growth, which the author thought was a sarcoma 
connected with Lieberkiihn's glands, although he questioned whether or not it might 
represent remains of the omphalomesenteric duct. The case is not very clear, but the 
tumor was evidently malignant.

* Heurtaux: Epitheliome de l'ombilic. Gaz. med. de Nantes, 18S6, iv, 46.
t Hue et Jacquin: Cancer colloid e de la l'ombilic et de paroi abdominale anterieure 

ayant envahi la vessie. L'Union med., 1868, 3. ser., vi, 418.
i Ippolito: t it caso d'epitelioma dell'ombelico. Gazz. Internaz. di med., 1901, iv, 

302.
§ Jores: Cylinder-Epithelkrebs des Nabels. Vereins-Beilagc der Deutsch. med. 

Wochenschr., 1899, xxv, 22.
|| Lewi.-,: Med. Record, 1889, xxxvi, 394.
Cylindric-cell Carcinoma of the Umbilicus.*
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The specimen was from a man sixty-five years of age. For two months before 
admission he had complained of pain in the lumbar region. He had not noticed the 
umbilical nodule until it was pointed out to him by the doctor. A small projection 
the size of a pea was readily seen and felt in the pit of the umbilicus. On deep pal-
pation it appeared to be larger. It was removed through an elliptic incision. The 
peritoneal surface was puckered. On section, the tumor presented a solid 
appearance.

Microscopic examination showed a cylindric-cell carcinoma. Maylard suggested 
that it had developed from the omphalomesenteric duct. Macewen, in the discussion 
at the Glasgow Path, and Clin. Society, before which this case was reported, said he 
had seen two similar cases, but when brought to him both patients already had 
advanced peritoneal disease. Each of the umbilical growths was considered primary. 
In one case pain in the back was thought to be due to the involvement of the liver, as 
found at autopsy.

Primary Carcinoma of the Umbilicus. t
A woman seventy-six years of age, had a malignant growth at the umbilicus. The 

disease gradually progressed and she died. At autopsy the feasibility of an operation 
for the removal of the mass forcibly impressed itself on Parker. The growth was 
evidently primary.

Primary Carcinoma of the Umbilicus. J Case 76.
Volkmann removed from a man, seventy-four years of age, a squamous-cell car-

cinoma the size of a hen's egg from the umbilicus. The omentum was already degen-
erated with carcinomatous nodules, and death followed five months later with 
abdominal carcinoma and ascites. The growth was not glandular.

Primary Carcinoma of the Umbilicus. §
Case 78. — A forester, seventy-two years of age, came to Volkmann suffering 

from an ulceration at the umbilicus the size of a two-mark piece, which had first 
begun some five or six years previously. Here and there it was covered with hard 
crusts. The condition strongly suggested a rodent ulcer. On microscopic examina-
tion it proved to be a slowly growing, relatively benign, carcinoma. The slightly 
thickened walls of the ulcer were excised, the abscess was cureted out and freely 
cauterized, and a plaster laid over it. The wound healed speedily, and the man had 
no return of the growth, but died of pneumonia four or five years later. Examination 
of the tumor showed no evidence of a horny layer or of nests of cells resembling 
those of the rete Malpighii. Here and there was a definite tendency toward gland 
formation.

[It is quite possible that in this case there were remains of the omphalomesenteric 
duct at the umbilicus, as seen in Fox and MacLeod's case, which they diagnosed as 
Paget's disease of the umbilicus. — T. S. C]

Adenocarcinoma of the Umbilicus. ||
The patient, sixty-eight years of age, for nearly a year had complained of dis-

comfort just above the umbilicus, which was continuous and independent of diges-
tion. At the umbilicus was an indurated area, the size of a pigeon's egg. When seen 
at operation, it was ovoid in form, 6 cm. in itslongest diameter,and 4 cm. broad. It 
seemed to be a primary tumor of the abdominal wall. It was removed, and the patient 
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died of peritonitis. Microscopic examination showed that the growth was an adeno-
carcinoma. [Whether this was primary or secondan- is uncertain. — T. S. C]

* Maylard: Trans. Glasgow Path, and Clin. Soc, 1886-91; 1892, iii, 294.
t Parker: Excision of Umbilicus for Malignant Diseases. Arch. Clin. Surg., Xew 

York, 1876-77, i, 71.
J Pernice, L. : Die Nabelgeschwulste, Halle, 1892.
§ Pernice, L.: Op. cit.
|| Stori: Contribute alio studio dei tumori dell'ombelico. Lo Sperimentale, Arch, 

di biologia normale e patologia, 1900, liv, 25.
Carcinoma of the Umbilicus Developing in the Depth of an Umbilical 

Diverticulum.* The patient, a woman forty years of age, entered the hospital for an 
umbilical tumor. In childhood she had had no serious diseases. Seven months previ-
ously, while bathing, she had noticed a small crust at the umbilicus. This she had 
removed, and had seen a small, dark-red tumor the size of a lentil. There was no 
ulceration and no discharge. It had increased steadily in size and had been cauter-
ized, but had reappeared as a small but rapidly growing tmnor. At the end of three 
weeks it had ulcerated, and there had been slight hemorrhages. On admission the 
entire umbilicus was found transformed into a tumor about the size of a ten-centime 
piece. It was.circular and bulging. It was dark red, ulcerated, and cup-shaped over 
an area the size of a five-centime piece. The surrounding tissue was indurated. No 
axillary or inguinal gland enlargement was noted. The patient was in good condition 
and had no indigestion. An extensive removal was made. The omentum was not 
adherent, and no abdominal lesion was noted. Recovery followed.

Cornil made the following report: "The tumor consists of a cylindric-cell epithe-
lioma. The epithelioma is analogous to that which develops primarily in the intesti-
nal glands." [Of course, the length of time — about four months — was too short to 
warrant a final prognosis. — T. S. C]

Carcinoma of the Umbilicus f
A woman, aged forty, who had had 12 children, two years previously had noticed 

two pea-sized bodies in the skin on the left side of the umbilicus, winch had grown 
gradually for eighteen months. Blisters had formed and broken, discharging a foul-
smelling pus. On admission the tumor was 43^ inches in its longest diameter and 11 
inches in circumference; it was lobulated and had a dirty, ulcerated surface, covered 
with a foul-smelling discharge. Xo other local manifestations were detected. The 
growth was removed in 1816 and the patient recovered. Naturally, at that time there 
was no microscopic examination. [The duration is strongly indicative that this 
growth was primary, in view of the fact that, when the umbilical growth is second-
ary, the primary tumor usually causes death in the course of five or six months. — 
T. S. C]

A Supposed Sub malignant Adenocarcinoma of the Umbilicus.
From the history this growth seems to have been primary. Its situation and rela-

tion would suggest its origin from the urachus, but Koslowski i says that the glands 
in it were of the intestinal type. It is probable that it had developed from extraperi-
toneal remnants of the omphalomesenteric duct. As it does not nsemble any case 
heretofore described, I have allotted it a separate place.
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Koslowski’si patient was operated upon in October, 1902. Five weeks before, he 
had noticed, in the mid-line, between the symphysis and umbilicus, a small painful 
tumorwhich grew to the size of a walnut. The abdominal pain radiated. On examina-
tion the man, although only fifty-five years old, was markedly emaciated and looked 
as if he were about seventy. He had had frequent diarrhea. He was bent over as if 
guarding the abdominal muscles. Between the umbilicus and the symphysis, near 
the mid-line, was a tumor reminding one of a patella. The overlying skin was free. 
The tumor was very painful and slightly movable. It felt dense and gradually merged 
into the surrounding tissue. Toward the umbilicus was a cord the size of a goose-
quill. The growth was thought to be a malignant epithelial tumor of the urachus.

A median incision showed that the tumor had grown through the linea alba and 
the sheath of the rectus. A portion of the rectus muscle, of the transversalis fascia, 
and of the peritoneum were removed. After the abdomen had been opened and the 
tumor had been drawn up, fibrous cords were seen passing from the umbilicus. The 
upper one was the size of a goose-quill, firm and infiltrated; the lower contained a 
venous cord, was less firm, and passed into the vesico-umbilical ligament. The peri-
toneum covering the posterior surface of the tumor showed evidence of scarring and 
of ulceration. The patient made a good recovery.

The tumor in form, as mentioned above, resembled a patella. The peritoneum 
was firmly attached to it, and the surrounding muscle had been penetrated by it. On 
microscopic examination the growth was found to be made up of glands varying in 
size between that of a urinary tubule and that of a gland large enough to be seen with 
the naked eye. The diagnosis was fibro-adenocarcinoma submalignum. The glands 
resembled those of the intestinal type

* Tillaux and Barraud: Epithelioma de l'ombilie, developpe aux depens d'un 
diverticule intestinal; omphalectomie, guerison. Annales de Gyn., Paris, 1887, 
xxvii, 401.

f Wagner: Abtragung eines carcinomatosentarteten Nabels. Med. Jahrb. d. k. k. 
oster.

31 lates, Wien, 1839, n. F., xviii, .585-589.
i Koslowski: Ein Fall von wahrem Xabeladenom. Deutsche Zeitschr. f. Chir., 

1903, lxix, 469.
LITERATURE CONSULTED ON PRIMARY CARCINOMA OF THE 

UMBILICUS.
Ajello: Contributo alia genesi embrionale di un adeno-epiteliorna cistico primi-

tivo deU'ombelico (from Tansini's clinic). La Riforma medica, 1899, Anno 15, iii, 
663.

Besson, E. : Cancer de l'ombilic. These de Paris, 1901, No. 263.
Bonvoisin, G. : Etude pathogenique et histologique sur une variete de l'epitheliome 

de 1'ombilic. These de Paris, 1891, No. 305.
Burkhart, O.: Ueber den Nabelkrebs. Inaug. Diss., Berlin, 1889.
Chuquet: Du carcinome generalise du peritoine. These de Paris, 1879, No. 548.
Dannenberg, O. : Zur Casuistik der Nabeltumoren insbesondere des Carcinoma 

umbilicale. Inaug. Diss., Wiirzburg, 1886.
Dejerine et Sollier: Bull. Soc. anat. de Paris, 1888, 649.
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Demarquay: Cancer de l'ombihc. Bull. Soc. de Chir. de Par. (1870), 1871, 2. s. 
xi, 209.

Despres: Bull, et Mem. Soc. de chir. de Paris, 1883, ix, 245.
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Tillaux and Barraud: Epithelioma de l'ombilic, developpe aux depens d'un diver-
ticule intestinal; omphalectomie; guerison. Ann. de Gyn., Paris, 1887, xxvii, 401.

Villar, F. : Tumeurs de l'ombilic. These de Paris, 1886.
Wagner: Abtragung eines carcinomatosentarteten Nabels. Med. Jahrb. d. k. k. 

oster. Staates, Wien, 1839, N. F., xviii, 585-589.
CARCINOMA OF THE UMBILICUS SECONDARY TO CARCINOMA OF 

THE STOMACH.
In 27 cases we have found fairly conclusive evidence that the umbilical growth 

was secondary to carcinoma of the stomach.
Age. — In 23 of these we have definite data as to the age of the patient. The 

youngest patient was twenty-six, the oldest seventy-two, years of age.
26 years old 1 case
Between 30 and 40 1 "
" 40 and 50 4 cases
" 50 and 60, 10 "
" 60 and 70 5 "
" 70 and 80 2 "
From the above it will be seen that the age distribution corresponds to that in 

which carcinoma of the stomach is usually found.
Sex. — Of the 27 cases, data as to the sex are given in 23. Ten of the patients 

were men and 13 were women, indicating that men are nearly equally liable to this 
affection.

Trauma. — Occasionally, as in the cases reported by Attimont, Burkhart, and 
Wulckow, and in my own Case G., the patient attributed the umbilical lesion to an 
injury. Attimont's patient dated her symptoms from the time she had hurt her abdo-
men on the edge of a tub. Burkhart's patient noticed an umbilical nodule four months 
after her abdomen had been accidentally and forcibly compressed; Wulckow's 
patient, as he was going home on a dark night, struck his abdomen against a stony 
projection and complained from that time on. My patient, shortly before the umbili-
cal growth was noticed, had been struck in his umbilical region by a boot, which 
was probably not unusual for him, as he kept a shoe-store.

Gastric Symptoms. — In about two-thirds of the cases symptoms suggestive of 
deranged digestion were noted. In some there was loss of appetite, in others indiges-
tion accompanied by more or less epigastric pain; some vomited food, and in one 
case at least the vomitus contained blood.

A deep-seated tumor in the pyloric region was detected in several cases, and the 
condition was so clear that the physician diagnosed cancer of the stomach. In a few 
cases a definite enlargement of the liver was found, and in several instances the 
abdomen contained ascitic fluid. Quite a number of the patients, however, gave no 
gastric symptoms whatsoever, but felt weak and looked cachectic. In at least one 
case (Valette's) there was not the slightest evidence at operation of any other abdom-
inal lesion. It will be noted that the umbilical growth was the size of a 50-centime 
piece, and that its central portion was ulcerated, and, moreover, that it was firmly 
fixed. During removal of the tumor the abdomen was inspected and small peritoneal 
metastases were found. The stomach, however, appeared to be normal. The patient 
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died on the eighth day, and at autopsy a primary carcinoma was found in the 
stomach.

The umbilical nodule, when first noted, may not be larger than a grain of wheat. 
In the course of a few months it has increased in some cases to the size of a small 
nut, in others to that of a chestnut. Sometimes it is first noted in the umbilical depres-
sion; in other instances in the umbilical wall or in the tissues immediately adjacent 
to the umbilicus. At first these tumors may be sharply circumscribed, the overlying 
skin being free. But with the growth of the nodule the skin soon becomes adherent 
and the tumor may show a bluish-violet or brownish-red discoloration. The more 
prominent portions of the tumor tend to become ulcerated, and may discharge a 
serous or purulent fluid or be covered with crusts. In a few instances there have been 
several small hemorrhages from them. With the continued growth of the nodule the 
central portion may be deeply ulcerated, and surrounding the ulcer papillary or cau-
liflower-like masses may form and the nearby skin show considerable infiltration, 
frequently of an inflammatory character.

In Cannuet’s case there was a small umbilical hernia. This contained incarcer-
ated omentum, in which was found a carcinomatous nodule. In a case which I have 
recently seen the patient had had an umbilical hernia for thirty-two years. A few 
months before coming under my care the hernial mass had become hard, and on 
palpation definite firm nodules could be felt scattered throughout it. At operation I 
found an ovarian tumor, general peritoneal carcinosis, and a markedly thickened 
omentum. The portion of the omentum incarcerated in the umbilical hernia also 
contained carcinomatous nodules. The primary growth in this case was apparently 
in the ovary.

There is another group of cases presenting a totally different picture. The umbi-
licus may or may not be the seat of a nodule, but a slight tumefaction of the region 
is noted. The swelling increases in amount and abscess is suspected. In some cases 
the picture is that of an acute phlegmon. On the supposition that the condition was 
inflammatory, several of the tumors were opened. The incision in some yielded 
nothing but blood and serous fluid; in others small foci of pus were found. In a short 
time the supposed inflammatory area would undergo gradual dissolution or necrosis 
en masse, and a fungating base be left at the site of the umbilicus. A little later gas-
bubbles would be noted, and ere long stomach-contents would commence to pass 
through the fistulous opening. The margins of the fistulous opening in some cases 
were surrounded by large papillary or fungoid growths. In these cases the carcinoma 
had not extended to the umbilicus by way of the suspensory ligament, but by direct 
continuity. The carcinoma of the stomach had become adherent to the abdominal 
wall at or near the umbilicus, and by direct extension had caused a gradual disinte-
gration until the surface of the abdomen had been reached.

If the carcinoma is situated at or near the pylorus and becomes adherent to the 
abdominal wall, it is only natural that the attachment should be in the umbilical 
region. If the disease, however, be in another part of the stomach, the abdominal 
wall may be attacked at another point, as was well shown in the following case :

Mrs. B., seen in consultation with Dr. Edwin B. Fenby July 8, 1910. Thispatient 
had been seized that evening with sudden abdominal pain about an inch and a half 
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above and to the left of the umbilicus. She had a temperature of 100° F.; pulse, 116. 
"When I saw her, she was rather pale. Appendicitis was ruled out, but some malig-
nant growth was suspected. She had a leukocytosis of 15,000. She was at once 
removed to the hospital' for observation. Ten days later we made an incision through 
the left rectus, and on cutting down to the fascia found some edema. On going into 
the peritoneal cavity we found that the stomach had become adherent to the anterior 
abdominal wall. After adhesions had been liberated, the parts were walled off as 
thoroughly as possible, and a tract 3 mm. in diameter was found passing from the 
stomach directly to the abdominal wall. In other words, there was a perforation of 
the stomach at this point. We gradually loosened the organs from the surrounding 
indurated tissue, which in some places was fully 2 cm. thick and as hard as gristle. 
The stomach was brought out and was found to be indurated in every direction. The 
growth was a carcinoma. The area of induration in the anterior wall was 7 by 5 cm., 
and just beneath the point of perforation there was a punched-out area in the carci-
noma 2 cm. long. It was at the thinnest point of this that the perforation had taken 
place. We removed about half of the stomach. The patient made a very satisfactory 
recovery, and for a year there were no definite signs of a return of the growth. These, 
however, developed later and she died on November 12, 1911.

In those cases in which the disease reaches the umbilicus by way of the suspen-
sory ligament the peritoneal surface of the umbilicus is usually smooth, because the 
lymphatics are extraperitoneal. On section an intact carcinomatous nodule of 
theumbilicus does not resemble cancer, but we find what looks like a diffuse fibrous 
thickening, and one can hardly realize that it is fairly riddled with glands. Where 
ulceration exists, however, the true character of the growth is more manifest. On 
histologic examination the tumor is found to consist of fibrous tissue with myriads 
of carcinomatous glands scattered throughout it. The gland type is identical with 
that found in the original gastric tumor, and where ulceration has occurred, the usual 
picture of gland disintegration, together with polymorphonuclear leukocytes and 
small-round-cell infiltration, is noted on the surface.

Treatment. — If a patient has given definite signs of carcinoma of the stomach, 
by the time an umbilical nodule has developed the malignant process has become so 
wide-spread that operative interference is of no avail. In those cases in which the 
cancer has extended to the abdominal wall by continuity and has broken down, 
causing a gastroumbilical fistula, operation is out of the question. There are a certain 
number of cases, however, in which, even when a secondary abdominal nodule 
exists, gastric symptoms are lacking. Here the surgeon will naturally remove the 
umbilical growth in the hope that it may be a primary lesion. In all such cases, when 
the abdomen is opened, a careful survey of the stomach and abdominal contents 
should be made to determine if any visceral carcinoma exists.

Prognosis. — Where an umbilical carcinoma is secondary to carcinoma of the 
stomach, practically all the patients speedily succumb.

Cases of Carcinoma of the Umbilicus Secondary to Cancer of the Stomach.
In the majority of the cases here detailed the diagnosis is certain, as proved at 

operation or at autopsy. In a few of the cases such absolute proof was wanting, but the 
clinical picture strongly suggested the stomach as the source of the primary tumor.
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Carcinoma of the Umbilicus Secondary to Carcinoma of the Stomach.
Attimont’s* patient was a woman fifty-three years of age. She had enjoyed good 

health until three months before he saw her, and dated her gastric symptoms from 
the time she hit her abdomen on the edge of a tub. On palpation no internal tumor 
could be found, but at the umbilicus were two small nodules the size of grains of 
wheat. At the end of two months the patient returned emaciated. The nodules at the 
umbilicus had increased in size, one being as large as a small walnut. It was hard, 
and the overlying skin was adherent. The umbilical mass was removed and proved 
to be an adenocarcinoma.

Autopsy at a later date showed carcinoma of the lesser curvature of the stomach, 
with secondary nodules on the surface of the liver and uterus and cancerous masses 
between the folds of the suspensory ligament.

Cancer of the Stomach; Gastro-abdominal Fistula. f
A woman, forty-nine years of age, complained of epigastric pain, difficult diges-

tion, and frequent vomiting. Blood had never been noted in the vomited material or 
in the stools. On palpation an ill-defined tumor was found in the epigastric region 
which was painful on pressure. Cancer of the stomach was diagnosed. Some time 
after the patient entered the hospital she had fever at night. The tumor rapidly 
increased in size. The abdominal wall became a little red, was painful on pressure, 
and fluctuation was detected. On making an opening with the bistoury odorless pus 
escaped. A sound could be passed inward for 5 or 6 cm. The fever disappeared and 
the patient ate without vomiting or pain. A month later the skin around the incision 
was thinner, reddened, and an area of ulceration the size of a five-franc piece existed. 
In the depression were fungoid masses which gave off a fecal odor. Two weeks later 
all trace of the umbilicus had disappeared and there was an area of ulceration as 
large as the palm of the hand, and three fungoid masses, forming a tumor the size of 
a fist, presented. The discharge was so fetid that the patient was isolated. Gas and 
particles of stomach-contents escaped. The mushroom growths increased rapidly 
and broke down easily. Hemorrhages resulted, whichwere controlled with difficulty. 
The patient became very cachectic, and died two weeks later.

At autopsy the abdomen contained clear yellow fluid. The intestines were small 
in caliber, but not adherent. The anterior part of the stomach was adherent to the 
ulcerated abdominal wall. The opening was near the pylorus; the area round it was 
hard and infiltrated. The subcutaneous abdominal tissue was necrotic. The right 
lobe of the liver contained cancerous masses. In this case the carcinoma of the stom-
ach had become adherent to the umbilicus and the opening between the stomach and 
the umbilicus had resulted.

* Attimont, A.: Remarques sur le cancer de l'ombilic. Gaz. med. de Nantes, 
1887-88, vi, 137; 149.

f Auger, M. G.: Cancer de l'estomac fistule gastro-abdominale. Bull. Soc. anat. 
de Paris, 1875, i, 708.

Carcinoma of the Stomach with Perforation of the Abdominal Wall.*
The patient was a weakly woman, fifty-two years of age, and the mother of 17 

children. In the spring she had complained of pain in the abdomen, and in July had 
had to give up work. She was very anemic and wasted. In August she had had severe 
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colicky pains in the region of the spleen; in September these had migrated to the 
umbilical region. At this time there could be felt a tumor the size of a fist deep in 
that region. The tumor descended until it lay behind the umbilicus, forming a mass 
about 5 inches in diameter, with the umbilicus in the center. It became softer, and a 
few days later a small area sloughed, and the stomach-contents escaped. The open-
ing rapidly increased in size and the patient soon died. The growth was a carcinoma 
of the stomach which had opened near the umbilicus.

Carcinoma of the Umbilicus Probably Secondary to Carcinoma of the 
Stomach. f

A delicate, poorly nourished woman, fifty-nine years of age, entered Bergmann's 
clinic. Some time before, her abdomen had been accidentally compressed, and four 
months later she had noticed a painless but hard nodule at the umbilicus. The skin 
covering it was smooth. Three months later the tumor was the size of a hazel-nut. 
On examination the umbilicus was elevated. The tumor was the size of a two-mark 
piece and could be sharply outlined. The surface was very red and nodular, and sug-
gested dense granulation tissue. It secreted pus. Operation was not advised, but was 
insisted upon by the patient. She left the hospital before any local return had 
occurred.

The growth was a glandular carcinoma and probably secondary to carcinoma of 
the stomach.

Carcinoma of the Umbilicus Secondary to Carcinoma of the Stomach. t
A farmer, aged seventy-two, for six months had been complaining of gastric 

disturbances. Ten weeks before coming under observation he had noticed a moist-
ness at the umbilicus and a discharge of a tarry-looking, brownish secretion. Later 
there had been ulceration, which had gradually increased. The patient was well 
nourished and strong. At the umbilicus was an irregular ulceration the size of a 
two-mark piece. It was hard and seemed unattached. At operation it was neces-
sary to remove the ligament um teres to the liver. The patient died one month 
after. A carcinoma the size of a three-mark piece was found near the pylorus; it 
was adherent to the liver, and in the liver diffuse carcinomatous infiltration was 
present.

* Balluff: Magenkrebs, Erweichung unci Aufbruch desselben durch die allge-
meinen Bauchdecken, Magenfistel. Correspondenzbl. des Wiirtemberg. arztl. 
Vereins, Stuttgart, 1854, xxiv, 37.

f Burkhart: Ueber den Nabelkrebs. Inaug. Diss., Berlin, 1889.
t Burkhart: Op. cit.
Carcinoma of the Liver with Carcinoma of the Omentum; Incarcerated Umbilical 

Hernia. Cannuet* reported the case of a patient with carcinoma of the liver proba-
bly secondary to carcinoma of the stomach. There was an umbilical hernia contain-
ing incarcerated omentum, and in this incarcerated omentum was a cancerous 
nodule.

Carcinoma of the Umbilicus Secondary to Carcinoma of the Stomach f
A man, sixty-three years of age, had had pain in the abdomen, complained of 

indigestion, and later had noticed a tumefaction at the umbilicus. He had diarrhea 
and vomiting and a supposed abscess of the abdominal wall. This was opened and 
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bloody fluid escaped. Later there was the characteristic fetid cancerous discharge 
from the umbilicus. At autopsy a carcinoma of the pylorus was found adherent to 
the umbilical tumor.

Carcinoma of the Umbilicus Secondary to Cancer of the Stomach. J
In a woman, twenty-six years of age, a fistula developed at the umbilicus. There 

was no vomiting, but emaciation. Just above the umbilical cicatrix was a reddening. 
The skin was distended, hot, and painful and serous or purulent fluid escaped from 
the opening. At autopsy cancer of the pyloric region was found. On the outer surface 
of the pylorus were cancerous vegetations. These had become adherent to the 
abdominal wall; suppuration had followed, and an opening had developed at the 
umbilicus.

Carcinoma of the Umbilicus Secondary to Cancer of the Stomach. — Fischer § 
operated on a woman fifty-two years of age who had a carcinomatous tumor of the 
umbilicus which had extended as far as the interior of the abdomen. On opening the 
abdomen he discovered that the anterior part of the stomach was perforated and 
transformed into a large carcinomatous ulcer, which penetrated directly into the 
transverse colon. The patient had never manifested any gastric symptoms. Fischer 
removed the entire anterior portion of the stomach and the diseased colon. The 
patient made a good recovery, but developed other stomach symptoms and died five 
months later.

Carcinoma of the Umbilicus, Secondary. ||
A woman, fifty years of age, had had a warty, nodular growth at the umbilicus for 

two or three months and was not in good health. No abdominal lesions being noted, 
Hutchinson made an elliptic incision and removed the growth. It extended to but had 
not invaded the peritoneum. Two months later there was a nodular thickening of the 
liver, great irritability of the stomach, and the patient died four months after opera-
tion. Hutchinson thought that the umbilical growth was secondary to that in the 
liver. In two other of his cases, he says, a carcinoma of the umbilicus had developed 
secondarily to a growth in the liver. [Of course, the majority of the cases of cancer 
of the liver are secondary to those of the stomach.— T. S. C]

Carcinoma of the Umbilicus Secondary to Cancer of the Stomach.**
A man, forty-four years of age, gave a history of vomiting and loss in weight. At 

theumbilicus was a tumor 5 cm. in diameter. Its central portion was ulcerated and 
surrounded by a zone of induration. At death the growth was found extending to the 
peritoneal surface, but there was no adhesions. The patient had cancer of the stom-
ach, which had extended to the liver. There were numerous other Secondary 
nodules.

* Cannuet: Bull. Soc. anat. de Paris, 1852, xxvii, 274.
f Codet de Boisse: Tumeurs de l'ombilic chez l'adulte. These de Paris, 1883, No. 

311.
J Feulard: Fistule ombilicale et cancer de l'estomac. Arch. gen. de med., 1887, 7. 

s., xx, 158.
§ Fischer (Breslau) : Resection de l'estomac. La Semaine med., Paris, 1888, viii, 

134.
|| Hutchinson, Jonathan: Arch, of Surgery, 1893, iv, 153 (1 pi.).
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** Largeau, R.: Cancer de l'ombilic. Bull. Soc. anat. de Par., 1884, lix, 
210-212.

Carcinoma of the Umbilicus Probably Secondary to Cancer of the Stomach or 
Liver. Ledderhose,* after giving a survey of the literature, reports a case communi-
cated to him by A. Cahn. L., fifty-eight years of age, complained of gradually 
increasing lack of appetite and of the development, a few months later, of edema of 
the lower extremities and varicose veins in the leg. Still later the scrotum and the 
abdominal wall became edematous and there was also ascites with complete loss of 
appetite and intestinal obstruction. At the umbilicus was a hard, semicircular nod-
ule. By deep ballottement, enlargement of the hardened liver could be made out. A 
provisional diagnosis of carcinoma of the liver with peritonitis was made. No micro-
scopic examination is given.

In all probability the umbilical growth was secondary to a carcinoma of the stom-
ach with implication of the liver. Ledderhose follows this by two other observations; 
in none of the cases, however, was any autopsy made.

Carcinoma of the Umbilicus Secondary to Carcinoma of the Stomach. f
A man, forty-five years of age, gave a history of vomiting for a year. He was well 

nourished and of good color, but had lost 24 pounds. At the upper and left side of 
the umbilicus was a small tumor the size of a bean; the overlying skin was free. In 
two weeks the tumor had become adherent to the skin and had increased in size. 
Two months later the abdomen was distended with ascitic fluid, and the patient died 
soon after the fluid had been removed.

Autopsy showed carcinoma of the lesser curvature of the stomach and compres-
sion of the portal vein; no involvement of the liver was found. No microscopic 
examination of the abdominal tumor is recorded.

Umbilical Fistula Due to Latent Cancer of the Stomach.
Monod’s t patient was a woman sixty-six years of age. She was cachetic, but had 

had no vomiting. At the umbilicus was a fistulous opening of recent date. A diagno-
sis of latent cancer of the stomach was made. At autopsy in the region of the umbi-
licus Monod found a compact mass consisting of the stomach, liver, transverse 
colon, and duodenum. The lesser curvature of the stomach was adherent to the liver. 
The anterior surface of the stomach was involved in the cancer, which extended to 
the posterior surface; the fistulous opening reached the umbilicus. The transverse 
colon communicated by an oblique opening, measuring 5 x 6 cm., with a pocket 
formed by the stomach and the left lobe of the liver.

Cancer of the Umbilicus Secondary to Cancer of the Pylorus. §
A woman, seventy years of age, came with a diagnosis of cancer of the pylorus. 

Six months from the beginning of her symptoms she had begun to have pain at the 
umbilicus and noticed a small lump there. This became very hard, was about as 
largeas a chestnut, bluishred in color, and had a smooth surface, which was some-
what ulcerated and discharged a little straw-colored serum. Morris removed the 
diseased umbilicus and found that it was not in contact with anything but normal 
structures. The patient died two months later with the ordinary symptoms of cancer 
of the pylorus. No autopsy, however, was permitted. The umbilical growth was an 
adenocarcinoma.
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* Ledderhose : Chirurgische Erkrankungen des Nabels. Deutsche Chirurgie, 
1890, Lief. 45 b.

f Mirallie: Reported by Attimont.
t Monod: Fistule Ombilicale; cancer latent de l'estomac. Bull. Soc. anat. de Paris, 

1877, lii, 38.
§ Morris, Robert : Lectures on Appendicitis and Notes on Other Subjects, 1895, 

95.
Cancer of the Pylorus; Secondary Growth at the Umbilicus.
Morris * cites an extract from a letter from Dr. Grinnell, of Burlington, Vermont. 

The patient was a man sixty-eight years of age who had symptoms of cancer of the 
pylorus. Eight months before death the umbilicus became hard and painful and 
there was a malodorous discharge from it. Five months before death enlargement of 
the liver was noted; the death was caused by cancer of the liver, as determined at 
autopsy.

Carcinoma of the Umbilicus Probably Secondary to Cancer of the Stomach f
Case 109 was a personal communication received by Pernice from R. Volkmann. 

The man was tapped on account of the presence of ascitic fluid, which proved to be 
hemorrhagic in character. After the removal of the fluid a tumor could be palpated. 
The umbilicus, stomach, and liver region were involved, and at the umbilicus were 
adhesions to the skin. The patient died without operation and no autopsy was 
allowed.

Secondary Carcinoma of the Umbilicus. J
A woman, aged fifty-nine, entered the Frauenklinik in Breslau. About six or nine 

months before, she had noticed below the umbilicus a small, hard nodule, that gave 
rise to little trouble and did not interfere with her work. She suffered from lack of 
appetite, vomiting, and constipation. The nodule grew rapidly and commenced to 
give trouble. The umbilicus became reddened and inflamed. On admission she 
looked frail and cachectic. The swelling at the umbilicus had extended to the sur-
rounding parts, and the tissue was very hot and painful. On examination there could 
be felt in the depth a tumor the size of an ostrich's egg. On both sides the tumor 
extended 5 cm. from the umbilicus and could be sharply outlined. About 3 cm. 
above the umbilicus were several other fluctuating nodules. An exploratory opera-
tion was made, and three small abscesses, containing purulent, smeary masses were 
removed. The abdomen was opened, and the tumor was found to involve the 
stomach.

Resection of the stomach was done, and the patient died of shock. In this case 
there was a primary carcinoma of the stomach and a secondary growth at the umbi-
licus. It will be noted that the primary tumor in the beginning had given hardly any 
symptoms.

Secondary Carcinoma of the Umbilicus. §
This case was reported from the Universitatsklinik in Halle. A man, fifty-eight 

years of age, had been strong and healthy until he began to complain of pain in 
the abdomen and of a brownish vomitus. Later he had pain in the region of the 
umbilicus and then a nodule was detected. The patient on admission was very 
feeble, and the skin had a jaundiced tint. The umbilicus was somewhat distended 
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by a nodule the size of a 10-pfennig piece. It was very hard and painful, brownish 
red, and on the surface slightly ulcerated. In this case there was probably a carci-
noma of the stomach with secondary carcinoma at the umbilicus. Operation was 
refused.

* Morris: Op. cit., 114.
f Pernice: Die Nabelgeschwulste, Halle, 1892.
J Pernice: Op. cit., obs. 110.
§ Pernice: Op. cit., obs. 123.
Carcinoma of the Umbilicus Secondary to Cancer of the Stomach.*
For about a year a woman, sixty-two years of age, had had symptoms of cancer 

of the stomach. For four months she had noticed a hardening at the umbilicus. This 
was prominent; the skin was reddened, the surface of the tumor uneven and very 
dense. It was sharply defined and showed no ulceration.

Carcinoma of the Umbilicus Secondary to Abdominal Carcinoma. f
A woman, forty years of age, suffered from a malignant disease in the abdomen 

and had been frequently tapped. At autopsy carcinoma of the liver, omentum, and 
peritoneal surfaces of the intestine was found, and the uterus and ovaries formed 
one mass. At the umbilicus was a circumscribed tumor the size of the last phalanx 
of the thumb, looking like an umbilical hernia. This was also a carcinoma, evidently 
secondary to the abdominal tumor, which had probably originated in the stomach.

Carcinoma of the Umbilicus Secondary to Cancer of the Stomach.
Tillmannsi X said he saw a case of carcinoma of the stomach with a secondary 

growth at the umbilicus.
Secondary Carcinoma of the Umbilicus. §
A farmer, aged fifty-two, for two months had noticed an enlargement at the 

umbilicus which had increased rapidly in size and become ulcerated. The patient 
was slightly emaciated. The inguinal glands were enlarged. Peritoneal carcinosis, 
which had probably originated from the stomach, was found at operation. No micro-
scopic examination was made.

Cancer of the Umbilicus Secondary to Cancer of the Cardiac End of the 
Stomach. ||

The patient, fifty years of age, was admitted to the service of Damaschino. 
Cancer of the stomach could be definitely made out. Later on, just beneath the 
umbilicus, one could feel with the ends of the fingers a hard tumor occupying the 
lower portion of the epigastric region. This tumor had a regular surface and pre-
sented the characteristics of a secondary neoplasm. Still later, at the umbilical cica-
trix, there appeared a small,violet-colored tumor. This was covered over with a 
delicate crust. Microscopic examination showed that the tumor of the stomach and 
omentum, the abdominal glands, and the growth in the umbilical cicatrix were of 
precisely the same type of cancer.

Carcinoma of the Umbilicus Secondary to Carcinoma of the Stomach.
The report of the case was communicated to Villar** by Broussolle. X. entered 

the service of Professor Le Fort in 1885. There had been no digestive disturbances. 
The patient had come to Paris to consult a surgeon on account of a vegetative, ulcer-
ating tumor situated in the umbilical region.
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On admission to the hospital he was very feeble, and this feebleness was attrib-
uted to the fatigue of the journey. In the epigastric region and encroaching on the 
umbilicus was a vegetating tumor which was ulcerating and bled. At first sight it 
appeared to be a phlegmon, but on careful examination was found to present special 
characteristics. Some time afterward cancerous nodules appeared in the liver. At 
autopsy cancer of the pylorus was found and cancerous masses of the liver and 
plaques of carcinoma, which occupied the umbilicus and a certain portion of the 
anterior abdominal wall.

* Schlesinger : Die Bedeutung cler Nabelmetastasen ftir die Diagnose abdomi-
neller Neoplasmen. Wien. med. Wochenschr., 1911, No. 8, 519.

f Storer: Circumscribed Tumor of the Umbilicus Closely Simulating Umbilical 
Hernia, etc. Boston Med. and Surg. Join -., 1864, lxx, 73.

X Tillmanns, H.: Ueber angeborenen Prolaps von Magenschleimhaut durch den 
Nabelring (Ectopia ventriculij, und iiber sonstige Geschwulste und Fisteln des 
Nabels. Deutsche Zeitschr. f. Chir., 1882-83, xviii, 161.

§ Tisserand: A propos de deux cas de cancer secondaire de l'ombilic. La Loire 
med., St. Etienne, 1906, xxv, 131.

|| Villar: Tumeurs de l'ombilic. These de Paris, 1886, obs. 79.
** Villar: Op. cit., obs. 85.
Carcinoma of the Umbilicus Secondary to Latent Carcinoma of the Stomach.
Valette* gives a list of the cases of primary and secondary carcinoma of the 

umbilicus, and then cites the history of a woman, sixty-one years old, who entered 
the hospital on August 16, 1896. In March of the same year she had noticed a small 
lump at the umbilicus. Later this had become painful, in some weeks had reached 
the size of a large nut, and ulcerated.

On admission the umbilical depression was found replaced by an elevation of the 
skin with an ulceration in the center and fungus-like margins. The growth was the 
size of a 50-centime piece (about 2 cm. in diameter). The ulceration had extended to 
the aponeurosis and the tumor was fixed. The inguinal glands were not enlarged. The 
question arose as to whether the growth was primary or secondary. The patient gave 
no history of stomach trouble and had had no vomiting, but the appetite was slightly 
diminished and she had lost weight in the last six months. At operation the peritoneal 
surface of the umbilicus was found smooth. There were small metastases in the peri-
toneum. The stomach was apparently normal. The patient died on the eighth day. At 
autopsy an adenocarcinoma of the stomach was found. The growths in the abdomen 
and at the umbilicus were similar to that in the stomach and were evidently second-
ary. This case demonstrates very clearly the fact that a malignant growth in the stom-
ach may be unrecognizable during life, and be detected only at autopsy.

Carcinoma of the Umbilicus Secondary to Carcinoma of the Stomach. f
The patient was a man, thirty-three years of age, of strong build. When going 

home one dark night he struck his abdomen in the region of the stomach against a 
stony projection and was never well afterward. Early next year he consulted his 
physician for indigestion. In the fall of the same year he noticed that the umbilicus 
was inflamed, but there was no pain. When seen by Wulckow the umbilicus was 
slightly raised above the surrounding skin and was reddened. Along the margins 
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were rough excrescences, and where the skin was gone the surface was moist. The 
entire mass was the size of a large plum. The skin around the umbilicus was red-
dened over an area the size of a two-thaler piece (about 6 cm. in diameter). The 
growth could be lifted up from the underlying abdominal contents. The patient died 
of hemorrhage of the stomach. At autopsy carcinoma was found in the stomach and 
at the umbilicus. The umbilical growth was in all probability secondary to that in the 
stomach.

* Valette: Contribution a. 1' etude du cancer secondaire de l'ombilic. These de 
Paris, 1898, No. 550.

f Wulckow: Beitrag zur Casuistik der Xabelneubildungen. Berlin, klin. 
Wochenschr., 1875, xii, 533.
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Wochenschr., 1875, xii, 533.
CARCINOMA OF THE UMBILICUS SECONDARY TO CANCER OF THE 

GALL-BLADDER.
Inasmuch as primary carcinoma of the gall-bladder is relatively rare, we should 

not expect to find many growths of the umbilicus secondary to it. Ledderhose, in 
1890, reported a case that he had observed in Kussmaul's clinic. A woman, fifty-six 
years old, was brought to the hospital on account of jaundice. It was impossible to 
detect any growth in the liver either by palpation or percussion. At the umbilicus, 
however, was a bean-sized, hard tumor which suggested the diagnosis of carcinoma 
of the liver or of the gall-bladder. Subsequently it became possible to detect large 
and irregular masses with nodular margins in the liver. At autopsy a primary carci-
noma of the gall-bladder was found which had given rise to the umbilical growth.

In 1901 Besson gave a splendid resume of the literature on secondary carcinoma 
of the umbilicus, and cited a case of carcinoma of the gall-bladder with a secondary 
growth at the umbilicus. The umbilical growth was the size of a small hazelnut. The 
histologic pictures from this case are given in Figs. 225, 226, and 227 of Cornil and 
Ranvier's Manuel d'histologie pathologique, published in the same year.

Tisserand, in 1906, reported a case of this character. A woman, fifty-four year-
sold, the mother of four children, had had pain for five months in the umbilical 
region, but her general health had been good. On abdominal examination the cica-
trix of the umbilicus seemed to be simply inflamed. It was very red, slightly painful, 
and indurated. An exploratory operation was performed. The patient died suddenly 
on the tenth day. There was a carcinoma of the gall-bladder with biliary stones. The 
glands along the suspensory ligament of the umbilicus showed a bead-like involve-
ment. No trace of cancer could be found in any other organ. In this case there was a 
definite carcinomatous extension along the lymphatics.

Schlesinger, in 1911, reported a case of primary carcinoma of the gall-bladder 
with a secondary nodule at the umbilicus. In this connection the following case of 
biliary fistula reported by Gross may be of interest:

Biliary Fistula at the Umbilicus.*
A man, aged forty- four, two months before had noticed a small lump at the 

umbilicus; it was not painful, but caused a continuous pricking sensation. The lesion 
had progressively enlarged, and on admission the umbilical growth was the size of 
a large red buttonand the man had a continuous dull pain. For a month it had been 
severe enough to prevent him from sleeping. The patient had become emaciated, but 
had had no intestinal disturbances.

On admission he was thin, and grayish in color. On January 29th a tumor covered 
by intact red skin was removed. It was adherent to the peritoneum. Microscopic 
examination showed it to be a cancer. The patient developed pneumonia, but recov-
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ered from it. On February 18th, an irritating biliary discharge was noted, but no 
inflammatory reaction. He left the hospital on March 11th well of his pneumonia, 
but with a biliary fistula.

Gross thinks that the gall-bladder had become adherent to the umbilicus, and 
after operation a small abscess had developed and perforation of the gall-bladder 
had taken place. [It is just possible that a primary carcinoma of the gall-bladder 
existed in this case.— T. S. C]

While reviewing the literature on diseases of the umbilicus I was asked to see the 
following case, and profiting by the knowledge gleaned from the literature, at once 
ventured a provisional diagnosis of either carcinoma of the stomach or of the gall-
bladder with gall-stones and a secondary malignant growth at the umbilicus.

Adenocarcinoma 'of the Umbilicus Secondary to Carcinoma of the Gall blad-
der. f

Mrs. B., aged fifty-eight, was seen in consultation with Dr. George L. Wilkins 
and admitted to the Church Home and Infirmary April 24, 1910. The patient showed 
a slight bulging at the umbilicus on standing. This was painful when the clothes 
rubbed against it. It had been noticed first in December, 1909, that is, about four 
months before examination. For some months the patient had suffered at intervals 
with pain in the region of the gall-bladder and had been jaundiced. The pain had 
radiated to the back and to the right shoulder. At the time of examination there was 
some tenderness in the gall-bladder region. She had suffered from the presence of 
gas and from constipation. No clay-colored stools had been noted. The heart, lungs, 
and kidneys were normal.

From the history and general condition a provisional diagnosis was made of 
either cancer of the stomach or of the gall-bladder, associated with a secondary 
nodule at the umbilicus. On examination of the umbilicus there was just a slight 
rolling-out, but nothing to suggest a nodule until one picked the umbilicus up 
between the fingers, when marked sensitiveness became apparent.

Operation. — April 25, 1910. On making a right rectus incision I at once encoun-
tered little nodules in the lesser omentum. The gallbladder contained numerous 
stones and also a new-growth. The latter was firm and had extended to the lymph-
glands around the portal vein. One of these was over 3 cm. in diameter. We were 
dealing with a carcinoma of the gallbladder, together with metastases in the lesser 
omentum and the umbilicus. On account of the marked involvement of the lymph-
glands complete removal of the primary growth was impossible. As the patient had 
had a great deal of pain in the umbilicus, this was removed. The inner or peritoneal 
surface of the umbilicus was free from adhesions. The patient made a good tempo-
rary recovery and was discharged May 9, 1910.

She subsequently developed large secondary nodules in the abdominal cavity, 
and died on September 16, 1910.

Pathologic Examination: The specimen consists of the umbilicus and surround-
ing skin. It is 7 cm. in length, 5 cm. in breadth. The umbilicus is slightly prominent. 
It is commencing to unfold a little. The parts are slightly distorted from the action 
of the hardening fluid and the umbilicus comes out more prominently than it really 
did in the patient. There is, however, a slight unfolding of the umbilicus, and one 
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part seems somewhat raised. The umbilicus itself, however, was perfectly intact. A 
transverse section through the umbilicus. The half to the left is more prominent and 
represents the elevation noted in the umbilical depression. The surface, however, is 
intact. There is an increase in the amount of connective tissue, but no evidence of 
any definite nodule. Histologic examination showed that this area was everywhere 
infiltrated with carcinomatous glands.

It was not quite so prominent, however, in the fresh state. The nodule could be 
readily felt on lifting the umbilicus up with the fingers. It appeared to be about 1 cm. 
or more in diameter. In the hardened specimen the tissue was contracted, bringing 
the tumor out more prominently. The skin was everywhere intact. The peritoneal 
surface was slightly puckered, but was free from adhesions. On section of the umbi-
licus the tissue looked fibrous and in its middle portion was what appeared to be a 
little area of hemorrhage about 2 mm. in diameter. At first sight one would not for a 
moment suspect the presence of carcinoma.

Histologic Examination. The squamous epithelium is intact, and immediately 
beneath it in a few places are some sweat-glands. Approaching the peritoneum 
colonies of glands are found closely packed together with very little connective 
tissue between them. The gland epithelium is for the most part one layer in thick-
ness. In some places it is cuboid, at other points cylindric, and there are very min-
ute glands. The nuclei of the epithelial cells stain uniformly, but vary considerably 
in size. In some places the epithelial cells seem to have a tendency to be arranged 
in single rows. The growth is without doubt a carcinoma. The small metastatic 
nodules found in the lesser omentum in the neighborhood of the gallbladder pres-
ent a precisely similar appearance. We are undoubtedly dealing with a primary 
carcinoma of the gall-bladder, involving the lymphatics around the portal vein. 
There have been metastases in the lesser omentum and also involvement of the 
umbilicus.

Treatment. When the diagnosis is perfectly clear, operation is not indicated, as it 
is impossible completely to eradicate the disease. In my case the operation was 
undertaken solely on account of the severe pain caused by the umbilical nodule.

* Gross, G.: Neoplasme de l'ombilic. Revue med. de Test., Nancy, 1898, xxx, 
559.

f I reported this case in Jour. Amer. Med. Assoc, 1911, lvi, 391.
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CARCINOMA OF THE UMBILICUS SECONDARY TO CANCER OF THE 
INTESTINE.

I have found five cases of this character in the literature, those of Lage, Chuquet, 
Villar, Pernice, and Barker. It is quite probably that Plagge's case also belongs to 
this group, although the tumor was described as a myxosarcoma. In Chuquet's case 
the carcinoma was situated in the rectum.

On reading the histories of these cases it will be seen that in the majority of the 
cases, in addition to the primary growth, there were wide-spread abdominal metas-
tases facilitating extension of the carcinomatous process to the umbilicus.

Histologically, the umbilical growths conform exactly to the type of the original 
intestinal tumor.

Cases of Carcinoma of the Umbilicus Secondary to Cancer of the Intestine.
Carcinoma of the Large Bowel "With Metastases at the Umbilicus.*
The patient died of carcinoma involving nearly all of the large bowel. There were 

metastases in the mesenteric glands. At the umbilicus was a brownish red. mottled 
growth. The umbilicus felt like a broad, hard, flat surface. The growth was probably 
a carcinoma secondary to that of the large bowel.

Carcinoma of the Rectum With Secondary Carcinoma at the Umbilicus f
This case had been reported by Lebert (Bull. Soc. anat. de Paris). A woman, fifty-

four years of age, six weeks before coming under observation had- commenced to have 
violent colic and pain at the umbilicus with digestive disturbances. On admission she 
looked cachectic and the abdomen was much distended. Beneath the umbilicus was 
felt a hard, cartilaginous plaque which at its prominent part raised the skin nearly 3 cm.

At autopsy small carcinomatous masses were found scattered over the perito-
neum and there was a scirrhous carcinoma of the rectum. The umbilical growth had 
developed in the linea alba. [Although the growth was probably secondary to that in 
the rectum, one cannot feel absolutely sure. — T. S. C]

Carcinoma of the Umbilicus Secondary to Carcinoma of the Transverse Colon.
Villar % describes a case occurring in the sen-ice of Damaschino. The patient, 

fifty-three years of age, had a cancer of the transverse colon involving the omentum, 
cancerous nodules in the peritoneum, ulceration and cancer of the umbilicus, and 
seconda^ nodules in the liver.

During the progress of the disease a hard mass developed in the umbilical region, 
and in two months the umbilical depression was effaced by a violet mass which 
reached the dimensions of a two-franc piece. This was covered with a thick crust. 
When this was removed, the new-growth was found to be nodular, irregular, and 
reddish. On palpation one could feel in the umbilical region, over an area 10 cm. in 
diameter, a hard, slightly movable, mass. At autopsy it was found that the tumors of 
the omentum and of the peritoneum, as well as the umbilical mass, were of exactly 
the same structure as the intestinal growth.

Cancer of the Transverse Colon with Secondary Carcinoma of the Umbilicus.§
Case 1. — "A man, aged thirty-seven, admitted to the University College Hospital 

February 3, 1910. In March, 1909. he noticed occasional pains around the navel irre-
spective of food. These lasted three or four months. In the July following he entered 
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a country hospital, having noticed for about a fortnight a swelling in the abdominal 
wall at the umbilicus. This was opened with the knife on July 24th and was said to 
have given exit to pus and to have healed again in a week. In the September following 
the swelling increased again and burst, and has been discharging ever since. On 
admission on February 3d he was well nourished. Below and to the left of the navel 
was a discolored and irregular prominence about 2 inches in diameter, with a wound

discharging through the old scar. On palpation the induration was much larger-
than it looked. It extended downward for several inches in the left rectus muscle and 
was everywhere very hard. Except to the skin over the most prominent part, it showed 
no attachment anteriorly, but was incorporated with the rectus. The discharging sinus 
led downward and outward about 2. inches. To be quite sure of its nature, which was 
believed to be cancerous, I made an incision into the swelling, and, finding it unmis-
takably so, prepared for removal. This was done on February 20th, between two long 
elliptic incisions from above downward, opening the abdomen and including most of 
the left rectus muscle. The tumor was then seen to be obviously a growth of the 
transverse colon fungating through the umbilicus. I then clamped the colon on each 
side and removed it with about I-2 inches on both sides of the growth — about seven 
or eight inches in all. The ends of the divided bowel were brought together in the 
usual way, and the wound was only partially closed, as there was little or no muscle 
to fill it. Some suppuration followed, as I expected, from the foul state of the break-
ing-down growth, and a fecal fistula formed for a little while, but soon closed and the 
wound granulated up. On May 6th I removed a nodule of growth, cutting the skin 
and inserting a delicate wire netting. Since then all has gone well, and I have recently 
seen the man — more than three years after the operation — quite free from any sign 
of recurrence. He plays golf and performs on a wind instrument; he has no hernia.

“The growth was a typical columnar carcinoma, and corresponded to an ulcer on 
the mucous surface of the free side of the transverse colon, as large as a crown piece, 
with everted edges. There were no tangible glands in the mesentery or any other 
signs of generalization.”

* Lage: Krebshafte Entartung eines grossen Theils des Dickdarms. Schmidt's 
Jahrbuch, 1847, Iv, 295.

fChuquet: Du carcinome generalise du peril oine. These de Paris, 1879, No. 548, 
obs. 18.

% Villar, F. : Tumeurs de l'ombilic. These de Paris, 1886, obs. 78, 112.
§ Barker, A. E.: TheLancet, London, July 19, 1913.
Secondary Carcinoma of the Umbilicus.*
Case 129, reported from the Frauenklinik of Breslau. A woman, fifty-two years 

of age, complained of a sticking, burning pain, which was more marked on pressure. 
The abdomen was much distended. In the vicinity of the stomach and also in the 
region of the umbilicus nodules could be made out. The patient looked weak and 
cachectic. In the umbilical region there was marked resistance. This extended three 
fmgerbreadths to the right and over a handbreadth and a half to the left. On account 
of the ascites, nothing more could be made out. There was a small umbilical tumor. 
At an exploratory operation carcinomatous nodules were found on the intestine, and 
the omentum was everywhere covered with small carcinomatous nodules.
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A Case of Myxosarcoma of the Umbilicusf
In childhood the man had difficulty in digestion, and later vomiting and diarrhea. 

In the summer of 1887 he had pain in the stomach for the first time and noticed a 
small tumor at the umbilicus. By November of the same year the tumor had reached 
the size of a hazelnut, and four weeks later a nodule the size of a pea below and to 
the left, close to the linea alba, could be felt. The patient became emaciated and died 
on March 14, 1888. At autopsy the umbilicus showed a thickening, the size of a 
five-franc piece, raised 2 cm. above the abdominal level. Above and below, the 
thickening could be followed 5 cm. in each direction. The skin was movable over 
the area of thickening. When the abdomen was opened, a nodule 2 mm. in diameter 
was found in the umbilical region. In the ligament passing from the umbilicus were 
small nodules. The omentum, diaphragm, and intestine were implicated.

The stomach was normal. Microscopically, a diagnosis of myxosarcoma was 
made.

[The clinical picture in no way indicated a primary growth. The condition resem-
bles in some degree a case of a colloid carcinoma of the intestine with secondary 
growths at the umbilicus. — T. S. C.l

* Pernice, L.: Die Nabelgeschwiilste, Halle, 1892.
f Plagge, H.: Em Fall von Myxosarcoma des Xabel. Inaug. Diss., Freiburg i. B., 

1889.
LITERATURE CONSULTED ON CARCINOMA OF THE UMBILICUS 

SECONDARY TOCANCER OF THE INTESTINE.
Barker, A. E.: Three Cases of Solid Tumors of the Umbilicus in Adults. The 

Lancet, London, July 19, 1913.
Chuquet, A. : Du carcinome generalise du peritoine. These de Paris, 1879, No. 

548.
Lage: Krebshafte Entartung eines grossen Theils des Dickdarms. Schmidt's 

Jahrbuch, 1847, lv, 295.
Pernice, L. : Die Nabelgeschwulste, Halle, 1892.
Plagge, H. : Ein Fall von Myxosarcom des Nabel. Inaug. Diss., Freiburg i. B., 

1889.
Villar, F. : Tumeurs de l'ombilic. These de Paris, 1886, obs. 78.
CARCINOMA OF THE UMBILICUS SECONDARY TO OVARIAN 

CARCINOMA.
I have found several cases of this character in the literature, and two have been 

observed in the Gynecological Department of the Johns Hopkins Hospital. A very 
careful review of the subject was given by Le Coniac in his thesis published in 1898. 
The youngest of the patients here recorded was thirty-two years of age; the oldest, 
sixty-eight. Five of the nine patients were between fifty and sixty years of age.

Most of the umbilical growths were small, and some of them were very hard. In 
Gueneau de Mussy's case the growth was pedunculated. A small umbilical hernia 
had existed, and a month before the patient came under observation it had become 
irreducible. It then became very hard, and was evidently infiltrated with cancer. In 
Burkhart's case, in addition to the umbilical nodule, there was also one attached to 
a rib. The umbilical nodule in one of Demons and Verdelet's cases was ulcerated. In 

Appendix A



530

one of our cases (Gyn. No. 6150) there was a round, ulcerated area with sharply cut 
edges and a granular base. As seen from Fig. 185 (p. 432) the floor of this ulcer 
consisted of carcinomatous tissue. In Aslanian's case the carcinoma had extended to 
the inguinal glands.

It is hardly necessary to analyze the histories of these cases, as the findings are 
common to those ordinarily noted where carcinoma of the ovaries, together with 
wide-spread peritoneal carcinosis, is present. It will be noted that in all but one of 
the cases there was a wide-spread peritoneal carcinosis, and consequently second-
ary involvement of the umbilicus was relatively easy.

The histologic picture of these umbilical nodules naturally corresponds to that 
present in primary ovarian tumors. We see the edge of the carcinomatous nodule. 
The growth can be traced through the abdominal wall as far as the epithelial cover-
ing of the umbilicus. Over the area of ulceration the skin covering had disappeared 
entirely and the carcinomatous tissue formed the floor of the ulcer. Any operative 
treatment in these cases is of little or no value.

Cases of Carcinoma of the Umbilicus Secondary to Ovarian Carcinoma.
Carcinoma of the Umbilicus Secondary to Carcinoma of the Ovaries.
Aslanian* covers the literature on peritoneal carcinosis very thoroughly. He cites 

the following case: A woman, aged thirty-five, had cancer of the ovaries with metas-
tases to the abdominal peritoneum. Eleven months before she had given birth to a 
child. Fifteen days later she had commenced to suffer with abdominal pain and 
developed an induration at the umbilicus. The umbilical growth had finally ulcer-
ated, and it was for this that the patient entered the hospital. During surgical inter-
vention metastatic nodules were noted in the parietal peritoneum. The patient 
recovered from the operation, but did not improve. The appetite diminished more 
and more, and she became thin. She returned to the hospital on account of the 
abdominal pain and another growth in the umbilical region. At the site of the umbi-
licus the scar contained a soft tumor the size of a walnut. In both inguinal regions 
the glands were enlarged and formed two elongate tumors parallel with the inguinal 
folds. One could detect beneath the integument of the abdominal wall some small 
nodules the size of lentils or peas, and over these the skin was adherent. To the left 
of the tumor was. a hard cord, 3 to 4 cm. long, which terminated in the enlarged 
glands. Deeper down, nodules could be made out in the hypogastrium. At the level 
of the umbilicus on the right was a deep-seated induration. Palpation was not pain-
ful, and there was an accumulation of ascitic fluid.

All the time the patient was in the hospital she continued to complain of pain. 
The emaciation increased, and toward the end of her illness there was edema of the 
feet.

At autopsy the peritoneal cavity was found to contain 300 c.c. of reddish fluid. In 
the pelvis the normal relations were markedly altered. Both ovaries had been con-
verted into hard tumors the size of apples. They were nodular and had uniform 
surfaces. The left ovary presented a small cyst. On section, the tumors were found 
to have a uniform, hard, grayish surface, with yellowish areas scattered here and 
there through them. The Fallopian tubes showed hypertrophy. Their extremities 
-were free, but the mucosa of the fimbriae contained cancerous nodules which were 
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yellowish in color, very hard, and simulated eruptions of tubercles. The entire peri-
toneum was involved in the cancer. The neck of the cervix was hard and infiltrated 
in its entire thickness with numerous cancerous nodules, some as large as a pea. In 
addition to the wide-spread peritoneal involvement, the omentum was contracted 
into numerous folds and contained cancerous nodules. It was adherent to the abdom-
inal wall at the umbilicus. At this point the cancerous nodules were very abundant. 
The small intestines did not show any secondary nodules, but there were some in the 
mesentery. The liver was voluminous and nodular, and occupied all the epigastrium. 
Glisson's capsule did not contain any nodules, but in the hepatic tissue there were 15 
secondary growths varying from the volume of a pomegranate to that of a peach in 
size. On the inferior surface of the diaphragm on the right side were cancerous 
plaques. On the anterior abdominal wall were whitish cords. These were cancerous 
lymphatics, following the direction of the umbilical arteries, and terminating at the 
umbilical tumor where the omentum was adherent to the abdominal wall. The nod-
ules at this point varied from the size of a pin-head to that of a pea. Cancerous 
nodules were present in the thorax.

On histologic examination, the ovary, uterus, intestine, muscle, and peritoneum 
of the umbilical tumor all showed an alveolar carcinoma. Aslanian says that preg-
nancy played a large role in the provocation of the generalization of the cancer, not 
only on the serous surfaces, but also in the generative organs and in the anterior 
abdominal wall. His article is a very thorough one.

* Aslanian, G.: Contribution a l'etude de la peritonite cancereuse. These de Paris, 
1895, No. 150, obs. 70.

Carcinoma of the Umbilicus Secondary to Ovarian Carcinoma.
Burkhart* reports Kiister'sf case of a woman, fifty-seven years of age, who had 

had several labors. Two years before she had complained of a dull feeling in the 
lower abdomen, and six months before a small nodule had been detected at the 
umbilicus; two months before coming under observation nodules had been noted on 
the ribs near the sternum. At the time of the patient's death the tumor at the umbili-
cus was the size of a nut. The overlying skin was movable. The malignant growth 
had involved the uterus and ovaries. It had originally been an ovarian cyst and had 
become carcinomatous.

Carcinoma of the Umbilicus Secondary to Carcinoma of the Ovary %
Case 1. — A woman, forty-five years of age, for a month had had an abdominal 

enlargement. She was thin, and the abdomen contained an accumulation of fluid. At 
the umbilicus was a small tumor. Deep palpation revealed a large tumor attached to 
the uterus. At operation the abdomen was found to contain pelvic tumors. There 
were papillomata involving the intestine and the omentum, and converting the ova-
ries and uterus into one mass. The fluid was removed, and the umbilical tumor taken 
away. The histologic picture noted in the umbilical tumor was identical with that 
frequently found in the ovary.

Cancer of the Ovaries with a Secondary Growth at the Umbilicus.§
Case 2. — A woman, fifty-three years of age, for nine months had had abdominal 

pain. Shortly after falling on her abdomen she had noticed a small, non-painful 
enlargement. The abdomen increased in size and the patient became emaciated. On 
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examination abundant free fluid was found. At the umbilicus was a small tumor 
which was not ulcerated and lay beneath the skin. Hard, fixed masses could be felt 
in the lower abdomen. Vaginal examination revealed a nodular, irregular tumor. The 
condition was diagnosed as carcinoma of the ovaries with secondary carcinoma of 
the umbilicus. At operation 12 liters of ascitic fluid were removed. Tumors were 
found filling Douglas' cul-de-sac. Attached to the parietal peritoneum were several 
secondary nodules, and the omentum formed a tumor mass. The umbilical growth 
was removed and the abdomen closed.

Probable Carcinoma of the Ovary with a Secondary Growth at the Umbilicus. ||
A woman, sixty-eight years of age, a year before admission had had abundant 

uterine hemorrhages and since then had been ill. The abdomen was slightly dis-
tended. Her appetite had gone, she was constipatecl, and had been gradually wast-
ing away. She had pain in the abdomen. Two months previously she had first noticed 
at the umbilicus a hard, irregular tumor, which soon ulcerated. Eight days before 
admission jaundice had become pronounced. On examination the abdomen was 
found distended, tympanitic, and at the umbilicus was a small, indurated tumor with 
diffuse margins. It was ulcerated. A diagnosis of cancer was made. In Douglas' 
pouch was a tumor. The outlines were not clear. The patient was too weak for opera-
tion. The condition was diagnosed as cancer of the ovaries with secondary growths 
at the umbilicus. [Of course, there is a chance for error in this case, as no operation 
was performed. — T. S. C]

* Burkhart, ().: Uebcr don Xabelkrebs. Inaug. Diss., Berlin, 1889.
f Krister: Beitrage z. Geb. u. Gyn., 1875, iv, 6.
% Demons et Verdelet: Cancer secondaire de l'ombilic. Congres pcriodique de 

gyn.,
d'obstet. et de paed., 1898, ii, 344.
§ Demons et Verdelet: Op. cit.
|| Demons et Verdelet: Op. cit.
Probable Carcinoma of the Umbilicus Secondary to Carcinoma of the Ovaries.*
A woman, fifty-nine years of age, for three months had been supposed to have 

influenza. Two months before coming under observation she had become yellow 
and had had pain in the abdomen. On admission she was jaundiced, had lost weight, 
vomited bile, and gave a history of vomiting blood on one occasion. At the umbili-
cus was a knob-like hardness drawn inward, as if pulled by something from within. 
At autopsy carcinoma of both ovaries was found. There were small nodules in the 
peritoneum and pleurse. The gall-bladder was small and filled with stones. The 
common duct was compressed by cancerous nodules. The growth at the umbilicus 
was apparently secondary to that in the ovaries.

Carcinoma of the Umbilicus Secondary to Cancer in the Pelvis.
Gueneau de Mussy's t patient, a woman fifty-nine years old, was suffering from 

an obscure abdominal lesion. At the umbilicus was a small, hard disc, the size of a 
large almond, attached by a pedicle in the umbilical ring. The patient said she had 
had a small hernia, easily reducible, but for the past month it had been hard and 
remained outside.

Appendix A



533

At autopsy, several months later, an abdominal carcinoma was found. The pelvis 
contained a mass the size of a new-born child's head, and other foci existed.

Probable Adenocarcinoma of the Umbilicus Secondary to Carcinoma of the 
Ovary.

Mrs. C. W., aged thirty-two. Admitted to the Johns Hopkins Hospital May 25, 
1893. Operation by Dr. Kelly. The abdomen contained about 8 ounces of ascitic 
fluid; the peritoneum was dark in color. The right ovary was the size of an orange, 
and was surrounded by a capsule 34 m ch in thickness. This was easilytorn. Several 
small nodules were felt in different portions of the peritoneum; in the median line 
and around the umbilicus was a loosely encapsulated white lump the size of a shell-
bark nut. This was not removed, on account of the presence of secondary nodules. 
The liver was covered with whitish nodules, similar in character; these extended 
from the liver down to the umbilicus.

The specimen consists of the ovary, tube, and a portion of the broad ligament. 
The ovary is very much enlarged and contains three or four cysts. The surface is 
irregular in outline. There is a dense, hard capsule with several small cysts showing 
through the outer surface. At the inner end of the ovary is a cyst, 2 cm. in diameter, 
filled with clear, watery fluid. The cysts are confined to the superficial portion of the 
ovary. On section, the greater portion of the mass appears to be made up of translu-
cent, grayish tissue having an edematous appearance, and running through this in 
every direction is dense fibrous tissue. There are ecchymotic patches here and there 
throughout the specimen. The broad ligament is thickened and contains numerous 
hard masses varying from a pin-head to a lima bean in size. On histologic examina-
tion the matrix of the tumor is found to consist of very edematous fibrous tissue. 
Scattered sparsely or abundantly throughout the stroma are colonies of carcinoma-
tous glands. The gland type in some areas is very well preserved. At other points the 
carcinoma seems to form solid masses.

* Liveing: The Lancet, 1875, ii, 8.
t Gueneau de Mussy : Cancer du peritoine. Clin, med., Paris, 1875, ii, 28.
Carcinoma of the Umbilicus Secondary to Carcinoma of the Ovaries.
The umbilicus has been converted into a round, ulcerated area, with sharp edges 

and a granular base. The picture is taken from the indurated tissue near the edge of 
the ulcer. To the left is squamous epithelium, which in places is much thickened, but 
in the upper part of the picture is normal in thickness. On the surface is some exfoli-
ated and partly hornified epithelium. Immediately beneath the skin the stroma 
shows considerable small-round-cell infiltration. The right half of the field consists 
of nests of cancer-cells. The floor of the ulcer to a large extent is made up of cancer-
ous tissue. In many portions of the growth the typical glandular character of the 
tumor was evident. It was an adenocarcinoma.

There is no trace of ovarian stroma remaining. The growth is a virulent adenocar-
cinoma of the ovarjr. It is exceptional with such an early tumor to find such wide-
spread metastases. The nodule at the umbilicus, although not examined histologically, 
was undoubtedly similar in origin. Whether the umbilical growth was due to exten-
sion upward from below or from above is problematic, but with metastases in the 
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liver and extending down along the suspensory ligament to the umbilicus it looks 
very much as if the growth were secondary to the liver nodules.

Adenocarcinoma of the Ovary; Metastases to the Peritoneum and to the 
Umbilicus.

Admitted to the Johns Hopkins Hospital June 6, 1898. The patient, fifty-five 
years of age, was married twenty-six years ago. She has had no children and no 
miscarriages. The present illness began over a year ago. She has gradually grown 
weaker, and has not been able to work for a long time. She complains of abdominal 
enlargement, of marked constipation, and of a growth at the umbilicus. At operation 
the parietal peritoneum was studded with small, whitish elevations, and the abdomi-
nal cavity contained several cystic masses reaching to the umbilicus. They could not 
be removed. The umbilicus itself had been converted into a round, ulcerated area 
with sharp edges and a granular base. This was excised when the abdomen was 
opened. The patient was much relieved by the operation and the tenderness over the 
abdomen disappeared.

The specimen consists of fluid from the peritoneal cavity, of a small section of a 
cyst wall, and of the umbilicus.

Section from the Umbilicus. — The skin surrounding the umbilicus is perfectly 
normal. As one approaches the area of ulceration it is raised somewhat and becomes 
thickened, and the papillae extend a certain distance downward. The tissue beneath 
the squamous epithelium is normal, but as one approaches the area of ulceration it 
shows small-round-cell infiltration around the capillaries. Near the edge of the 
ulcerated area one finds nests of epithelial cells which have retracted somewhat 
from the surrounding stroma. In certain areas one can make out a definite gland 
arrangement. The growth is an adenocarcinoma with a tendency to form solid nests. 
As one passes to the ulcer, the squamous epithelium disappears. The surface is cov-
ered with fibrin, polymorphonuclear leukocytes, and small round-cells. The nuclei 
of the cancer-cells vary considerably in size. Some cancer-cells are large, stain 
deeply, and contain irregular masses of chromatin. The entire floor of the ulcer is 
made up of granulation tissue and nests of cancer-cells. The line of junction between 
the surface epithelium and the cancer is very sharply defined. In the depth of the 
ulcer the tissue consists almost entirely of nests of cancer-cells. The process has 
undoubtedly extended up from the abdomen as a wedge and raised the squamous 
epithelium. Over the area of carcinoma the skin has given way and an ulcer has 
resulted. The umbilical growth is identical in character with the ovarian tumor from 
which it originated.

After the book was in type and shortly before going to press the following inter-
esting case came under my care:

Adenocarcinoma in the Omentum Incarcerated inan Old Umbilical Hernia
The primary growth was apparently in the ovary, possibly in the uterus. Mrs. 

Annie E., aged seventy- two, referred to me by Dr. Albert Singewald, was admitted 
to the Church Home and Infirmary September 28, 1915. The patient had had two 
children and one miscarriage. The menopause had occurred at forty.

Present Illness. — About four years before she had noticed vaginal bleeding, 
which had persisted up to the time of admission. For the last two or three months she 
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had had profuse bleeding, lasting from three to four days. Between these attacks 
there had been a continuous thin, pinkish discharge. For the last two months she had 
suffered a great deal with pain over the sacrum and in the lower abdomen, and dur-
ing the same time there had been pain on voiding. She had lost 25 pounds within the 
last two months.

The patient was a very large woman, weighing 235 pounds. She looked relatively 
well. On physical examination the abdomen was found much distended, but there 
was some laxness in both flanks. An umbilical hernia (Plate V) was noted, which 
presented a somewhat unusual appearance. It seemed somewhat lobulated, and the 
umbilicus itself was crescentic. The entire raised area measured about 5 cm. from 
above downward and about 4 cm. from side to side. It did not present the uniformity 
of outline so frequently noted in umbilical hernise. On palpation it felt hard, and one 
could detect definite nodular thickenings in the hernial mass. These were apparently 
four or five in number, and immediately suggested metastatic nodules.

On carefully questioning the patient we learned that she had had an umbilical 
hernia since she was forty; in other words, for thirty-two years. During the last three 
months she had noticed that the hernia, which hitherto had been quite soft, had 
become gradually hard and nodular.

On abdominal palpation a definite tumor mass could be felt to the left of the 
umbilicus. Its exact dimensions could not be determined on account of the abdomi-
nal distention. In either flank fluctuation could be elicited.

I kept the patient in the ward several days, while debating whether any operative-
procedure should be undertaken. She was so anxious for relief that I finally con-
sented to make an exploratory incision.

Operation October 1, 1915. — An elliptic incision was made around the enlarged 
and nodular umbilicus, and in the abdominal muscles just above the umbilicus was 
found a definite nodule, about 1 x 1.5 cm. After the umbilical growth had been freed 
from the abdominal wall, a tongue of omentum was discovered that passed into the 
hernial sac. This portion of omentum was intimately blended with the umbilicus and 
was removed with the sac. The parietal peritoneum everywhere was studded with 
carcinomatous nodules varying from 1 to 6 mm. in diameter. To the left of the umbi-
licus was an ovarian tumor which appeared to be about 16 cm. in diameter. The 
omentum was markedly thickened, and the greater part of it lay rolled up above the 
umbilicus. Loops of small bowel were adherent to the anterior abdominal wall near 
the symphysis, and also at other points, and here and there, plate v.

Cancer op the Umbilicus Apparently Secondary to a Tcmor of the Ovary.
At the umbilicus was the hard umbilical hernial mass containing cancerous nod-

ules, and at operation a cancerous nodule was found in the mid-line just above the 
umbilicus. To the left of the umbilicus was an ovarian tumor apparently cystic. The 
greater part of the omentum was rolled up and formed a tumor mass about midway 
between the xiphoid and the umbilicus. As there was a general peritoneal carcinosis 
and many adhesions, a more extended examination was not made.

The umbilical area is sharply raised from the surrounding abdominal walls, and 
the umbilical depression is represented by a crescentic slit. In this tumor four or five 
very hard nodules could be distinctly made out, at once suggesting malignancy.
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Occupying the left side of the lower abdomen is an ovarian cyst. This below and 
posteriorly is adherent. The omentum above the umbilicus is greatly thickened as a 
result of involvement in the carcinomatous process. The lower end of the omentum 
fills the umbilical hernial sac. This portion of the mentum is also much thickened 
and has become intimately blended with the hernial walls. The incarcerated omen-
tum is riddled with cancer. In the lower part of the omentum, that lies in the hernia, 
is a small cyst.

We see small carcinomatous nodules in the- parietal peritoneum of the ante-
rior abdominal wall. The omentum (6) projects into, completely fills, and is inti-
mately blended with the hernial sac. In the upper part of the picture, where a 
catgut ligature is seen, the omental fat can still be fairly well recognized, but 
most of the omentum in the hernia looks very much like fibrous tissue. It was 
everywhere invaded by adenocarcinoma. The cyst was lined with one or more 
layers of cancer cells,

Cancer of the Umbilicus Apparently Secondary to a Tumor of the Ovary.
Carcinomatous nodule with peritoneum intact. Ornentum where such adhesions 

existed, the bowel was covered over with flakes of fibrin. Further examination being 
impossible, the abdomen was closed as soon as the umbilical growth had been 
removed.

The patient rallied remarkably well and left the hospital on October 23, feeling 
very much relieved.

Sections involving the entire hernial mass show that the omentum which had 
extended into the hernia has become blended with the walls of the hernial sac, and 
that very little adipose tissue remains, the stroma consisting almost entirely of 
fibrous tissue, rich in spindle cells. Scattered through this are many glands occur-
ring singly or in groups. In some places they are lined with one layer of epithe-
lium, the cells being somwhat cuboidal or roundish and manifesting a tendency to 
drop off. In other places there are colonies of glands, some of the gland-spaces 
being partially or completely filled with epithelial cells. The nuclei of the epithe-
lial cells vary markedly in size. Some of them contain large masses of deeply 
staining chromatin. The picture is that of an adenocarcinoma of a type usually 
noted in the ovary. The cyst-like space noted at one end of the umbilicus is lined 
with epithelium. In some places this is almost flat; in other places it is drawn up in 
papillary-like folds. In this case we have a definite adenocarcinoma of the 
umbilicus.

From the foregoing it is perfectly clear that the primary cancer was either in the 
ovary or in the uterus. The type of gland found in the carcinoma might well have 
been from either the body of the uterus or from the ovary. Uterine hemorrhage 
extending over a period of four years is somewhat unusual in so old a patient unless 
some serious uterine trouble exists. On the other hand, we all know that uterine 
hemorrhage is not infrequently associated with an ovarian tumor.

The presence of the ovarian tumor, with apparently thick walls, would strongly 
suggest the ovary as the primary seat of the trouble. Further, metastases from an 
ovarian carcinoma are not uncommon. Peritoneal metastases of such a character 
following a carcinoma of the body of the uterus I have never seen. In all probability, 
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then, this patient had a primary carcinoma of the left ovary; general peritoneal 
metastases had developed, and finally the omentum in the umbilical hernia had been 
invaded by carcinomatous nodules. Here they could be palpated with the utmost 
ease.

LITERATURE CONSULTED ON CARCINOMA OF THE UMBILICUS 
SECONDARY TO OVARIAN CARCINOMA.

Aslanian, G.: Contribution a P etude de la peritonite cancereuse. These de Paris, 
1895, No. 150.

Burkhart, 0.: Ueber den Nabelkrebs. Inaug. Diss., Berlin, 1889.
Cullen, Thomas 8.: Gyn. Xo. 2004, from the records of the Johns Hopkins 

Hospital; Gyn. No. 0150, from the records of the Johns Hopkins Hospital.
Cullen, Thomas S. : Cancer of the Uterus, 1900.
Demons el Verdelet: Cancer secondaire de Pombilic. Congr. periodique de gyn., 

d'obstet. et de paod., 1898, ii, 344.
Gueneau de Mussy: Cancer du peritoine. Clin, med., 1875, ii, 28.
Liveing: Cancer of Ovaries and Peritoneum and Umbilicus. The Lancet, 1875, ii, 8.
CARCINOMA OF THE UMBILICUS SECONDARY TO CARCINOMA OF 

THE UTERUS.
Extension of carcinoma of the uterus to the umbilicus is exceptionally rare. In the 

examination of an unusually large number of cases of uterine cancer I have never 
detected an umbilical involvement. Le Coniac,* in his thesis on cancer of the umbi-
licus secondary to primary uterine or ovarian growths, says that in one case there 
existed between the cancer of the uterus and the umbilical tumor a chain of nodules 
along the anterior abdominal wall.

Catteau f in his thesis in 1876, described the case of a young woman who had 
carcinoma of the body of the uterus. There were two nodules in the abdomen and a 
tumor the size of a filbert at the umbilicus. The inguinal glands were enlarged. In 
this case the umbilical growth was in all probability secondary to that in the terus. 
These are the only two cases that I can find in any way suggesting cancer of the 
umbilicus secondary to a primary growth in the uterus.

Quenu and Longuet, X however, in their paper mention two cases of cancer of 
the uterus with secondary nodules at the umbilicus.

CASES OF SECONDARY CARCINOMA OF THE UMBILICUS IN WHICH 
THE SOURCE OF THE PRIMARY GROWTH WAS NOT DETERMINED.

These cases closely resemble those of secondary carcinoma of the umbilicus 
already considered. A few, however, present particularly well some of the salient 
points and other features not illustrated by the preceding cases.

In Bantigny's case a small, ovoid, sessile nodule was present at the umbilicus. 
The inguinal, axillary, and subclavicular glands on both sides were implicated.

In Chuquet's Case 3, at the umbilicus was a cancerous plaque, 10 by 5 cm., which 
was continuous with the induration in the suspensory ligament.

My case (G) was unusual, in that the umbilical changes had become apparent 
exceptionally early, there being merely a delicate papillary growth in the umbilical 
depression. This growth on section clearly shows the fibrous appearance of these 
tumors. The specimens from three others of these cases came under my personal 
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attention. In Dr. W. T. Willey's case the growth was bluish red and very prominent. 
It showed areas of ulceration. Operation was contraindicated, and we were unable 
to get an autopsy. In Irving Miller's case the umbilical growth reached the surface of 
the umbilicus. Haggard's case is particularly striking on account of the large dimen-
sions of the umbilicus, its general contour being still preserved. This tumor on sec-
tion also clearly showed the apparent fibrous character of these growths. The 
carcinomatous structure would not for a moment be suspected from such a picture.

Secondary Carcinoma of the Umbilicus.
Bantigny’s patient, § a man fifty-three years of age, six months before coming 

under observation, had noticed a tumor the size of a pea in the center of the umbili-
cal depression. His digestion had been poor for some time, and he had had radiating 
pains in the umbilical region. There had been loss of appetite and progressive ema-
ciation for two months. At the time of operation the umbilical nodule was the size 
of a small walnut, ovoid in form, and with a broad pedicle. It was purple in color, 
ulcerated, but apparently movable. The inguinal glands on both sides were enlarged. 
The subclavicular and axillary glands were also involved.

At operation the omentum was found adherent, and at its extremity was a small 
tumor the size of a pea, hard, and manifestly cancerous. Bantigny held that the 
umbilical cancer was secondary to some visceral growth.

* Le Coniac, H. C. J. : Cancer secondaire de l'ombilic, consecutif aux tumeurs 
malignes de l'appareil utero-ovarien. These de Bordeaux, 1898, No. 19.

f Catteau, J. F. : De l'ombilic et de ses modifications dans les cas de distension de 
l'abdomen. These de Paris, 1876.

X Quenu et Longuet: Du cancer secondaire de l'ombilic. Rev. de chir., 1896, xvi, 
97.

§ Bantigny, A. : Un cas de cancer de l'ombilic. Jour, des sci. med. de Lille, 1898, 
2. s., xxi, 91.

Carcinoma of the Umbilicus Secondary to Peritoneal Carcinosis.
Chuquet* bases his paper on general carcinosis of the peritoneum on 46 cases.
Case 3. — A woman, sixty years of age, two and one-half months before, had 

begun to complain of severe pain in the legs and in the inguinal region. At that time 
a painful, hard, and ulcerated enlargement at the umbilicus had been noticed. The 
ulceration was superficial and covered with a crust which dropped off at intervals. 
At the same time she had had a diarrhea lasting three weeks.

The abdomen was enlarged, and on examination an area of induration, 5 by 6 
cm., could be felt at the umbilicus, and in the abdomen hard masses could be 
detected. Several glands were palpable in the inguinal region.

At autopsy several liters of ascitic fluid were found. The intestines were studded 
with small cancerous nodules. A large tumor was present in the omentum, which 
was adherent to the anterior surface of the stomach. At the umbilicus was an indu-
rated plaque, 10 cm. long by 5 cm. broad, continuous with an induration in the 
suspensory ligament of the liver. The ulceration of the umbilicus was only superfi-
cial. Nodules were present in the pelvis and the liver. The mucosa of the stomach 
had not been invaded. [Of course, in this case the primary site is still in doubt. — 
T. S. C]
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A Malignant Growth of the Umbilicus, Apparently a Carcinoma Secondary to 
Some Abdominal Growth.

Mrs. J. J., aged eighty, seen in consultation with Dr. W. T. Willey, October 5, 
1910. This patient has had indigestion for years, more marked during the last few 
months. She rises early for her breakfast and then goes to bed for several hours on 
account of the uncomfortable sensation in the abdomen. For about ten years she has 
had uterine hemorrhages at irregular intervals. Her chief complaint is of pain and 
enlargement at the umbilicus.

Examination. — The umbilicus is rolled out and its right side is occupied by a 
bluish-red nodule, 3.5 cm. in diameter. This presents a glazed appearance. In some 
places it is covered over with skin, but at a few points are little areas of ulceration, 
which, however, do not bleed much. If one attempts to roll the tumor out of the 
umbilicus, some pus escapes from the crevices. Surrounding the umbilicus is a zone 
of induration about 1 cm. in diameter. The umbilical tumor seems to be fairly well 
fixed. On pelvic examination the uterus is found to be about four times the natural 
size. The cervix is normal.

It looks very much as if the growth at the umbilicus is a carcinoma, and that it is 
secondary to some abdominal growth. It is just possible that it may come from a 
carcinoma of the body of the uterus, but it is more probable that it is secondary to 
some growth in the stomach.

After considering the matter fully I decided against operation on account of the 
patient's age, and because there existed some inoperable growth in the abdomen. 
The patient died a few months after my visit. No autopsy was permitted.

* Chuquet, A. : Du carcinome generalise du peritoine. These de Paris, 1879, No. 
548.

Carcinoma of the Umbilicus Secondary to an Abdominal Growth.
(Personal communication from Dr. Irving Miller.) E. M.was operated on at the 

Church Home and Infirmary on August 31, 1909. She was a woman fifty-eight years 
of age, married, and had had one child. At the lower end of the umbilical depression 
was a painless growth the size of a lentil, grayish red in color. There was a consider-
able amount of moisture. No nodule could be detected in the abdomen, and the 
patient had no indigestion. During the removal of the growth nodules were found in 
the omentum and mesentery. These varied from the size of a pea to that of a hazel-
nut. The peritoneum was free and there was no hernia.

A Malignant Growth of the Umbilicus, Apparently a Carcinoma Secondary to 
Some Abdominal Growth.

This photograph of Dr. Willey's patient was made by Dr. Cecil Vest. A growth 
occupies the site of the umbilicus; this is several centimeters broad, as indicated by 
comparing it with the fingers. The skin is still intact, but very thin, and over the dark 
areas is almost wanting.

Dr. Miller thought that the umbilical growth was secondary, but could not locate 
the original tumor. It did not emanate from the pelvis.

The specimen measures 3 by 1 cm., and consists of tissue covered over with skin. 
Occupying the umbilical region is a firm nodule which, on section, has a whitish, 
fibrous appearance. The entire specimen resembles a large umbilicus.
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On histologic examination the squamous epithelium in the vicinity of the umbi-
licus is perfectly normal and the underlying stroma unaltered. It ends abruptly, and 
coming up from below and reaching the surface is a cancerous growth. This is glan-
dular in character, and consists of long, finger-like folds or of papillary masses or 
groups of glands. The cells are very regular, but mitotic figures are very abundant. 
Only at one point over a verylimited area is the skin lacking. Here the cancerous 
tissue reaches the surface. It is covered with a moderate amount of fibrin in which 
are a few leukocytes. Certain portions of the tumor show small areas of calcifica-
tion. It is without doubt a secondary carcinoma of the umbilicus. The picture present 
resembles very closely that found in cancer of.the body of the uterus. It is impossi-
ble for us, however, to determine absolutely the original source of the growth.

Adenocarcinoma of the Umbilicus Secondary to an Intra-abdominal Growth.
(Specimen sent by Dr. Irving Miller, Baltimore.) The surface on the left is cov-

ered over with squamous epithelium, which shows little deviation from the normal. 
As we pass to the right the squamous epithelium gradually disappears, and on the 
extreme right the surface is composed of cancerous tissue. The right half of the 
picture shows a definite papillary or finger-like character of the growth. It is an 
adenocarcinoma. Along the advancing margins of the cancer the stroma shows 
much small-round-cell infiltration.

Secondary Carcinoma of the Umbilicus; Metastases in the Right Inguinal Glands.
Mr. G.,* forty-two years of age, was seen in consultation August 30, 1904. The 

patient was well nourished, and complained of a discharge from the umbilicus. Six 
weeks before he had been struck in the abdomen with a shoe and the umbilicus had 
commenced to discharge three weeks later. The umbilicus itself presented a granu-
lar appearance and the tissue surrounding it was indurated. The patient had had 
dyspepsia for years; also pain in the lower abdomen over the appendix. He was 
admitted to the Church Home. Under anesthesia the inguinal glands were carefully 
palpated. A definite enlargement was found in the right side. An incision 10 cm. in 
length was made and the inguinal glands were removed, together with the surround-
ing fat. I then made a long elliptic incision around the umbilicus and removed the 
umbilical tumor, giving the hardened area a wide berth. The growth at the umbilicus 
closely resembled a retracted nipple. The patient took the anesthetic badly, and con-
sequently I could not make as thorough an abdominal exploration as I desired. With 
the finger carried in all directions I was unable to detect any thickening.

* This case was reported by me in the Jour. Amer. Med. Assoc., 1911, lvi, 391.
Adenocarcinoma of the Umbilicus.
The umbilicus looks very much like an inverted carcinomatous nipple. The mar-

gins present a fine nodular appearance. The dotted line indicates the limits of the 
incision. On the right is shown a longitudinal section through the umbilicus. There 
is much thickening due to carcinomatous infiltration. The peritoneum beneath the 
umbilicus was free from adhesions.

Histologic Examination. — The umbilical growth proved to be a typical adeno-
carcinoma. The squamous epithelium in many places was normal, but along the 
edge of the growth it was impossible to distinguish between the cells of the adeno-
carcinoma and those of the squamous epithelium. There was as yet little breaking 
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down. The growth in the inguinal glands macroscopicalfy looked like cancer. On 
histologic examination it presented exactly the same pattern as that noted at the 
umbilicus.

On January 25, 1905, the patient was in fairly good health; but was still consti-
pated and had great difficulty in defecation. On February 24th a firm globular mass 
fully 10 cm. in diameter was found occupying the middle of the abdomen and the 
left inguinal glands were considerably enlarged. The umbilical growth was undoubt-
edly secondary to the intra-abdominal cancer. In May, 1905, 1 again saw the patient. 
His bowels had not moved for ten days, and he was so emaciated that one could 
hardly recognize him. Nodules were palpable everywhere in the abdomen. He died 
a few days later.

Cancer of the Umbilicus.
Haggard * reports the case of a man fifty-nine years of age. Three months before 

admission the patient had noticed a hard nodule the size of a hickory-nut just above 
the umbilicus. The hardness gradually increased, and the umbilicus commenced to 
bulge. The tumor was slightly tender, and there was a sense of uneasiness; it was the 
size of a goose's egg, was stony hard, and the skin could not be moved over it. The 
mass was fixed. The patient commenced to lose flesh.

Haggard removed the umbilicus February 17, 1904, making an elliptic incision. 
The resultant opening gaped nearly as large as a saucer. The stomach, gall-bladder, 
and liver were examined for cancer, but none was found. The gall-bladder was very 
hard and thickened and contracted down on a stone; this was removed and the gall-
bladder drained. The peritoneum could not be approximated. The omentum was 
turned up and sewed to the serous margins of the incision. With considerable diffi-
culty the fascia and muscle were partly brought together with interrupted sutures of 
catgut. The edges of the wound were still about 13 inches apart. The silver wire fili-
gree of Willard-Bartlett was used. This was laid on corduroy sutures of catgut, the 
edges resting between the fat and the fascia, and the skin was closed. The wound 
healed without incident.

Secondary Adenocarcinoma of the Umbilicus. t
The specimen sent me by Dr. Haggard, of Nashville, Tenn., in April, 1910, con-

sists of the umbilicus with a good deal of surrounding tissue. The entire specimen 
measures 10 cm. in length, 7 cm. in breadth. The umbilicus is 2.5 cm. across and is 
covered with skin. It presents a rather uneven, nodular surface, and is much more 
prominent than usual, having welled up in the center. There is no evidence of ulcer-
ation at any point. On section the distance between the umbilicus and the peritoneal 
surface is 2 cm. The tissues look fibrous, and in the vicinity of the umbilicus show 
infiltration, apparently with fibrous tissue. At one point is an area of what looks like 
localized fibrous thickening, 2.5 cm. in diameter. The adipose tissue has been almost 
entirely replaced at this point.

* Haggard, W. D. : Cancer of the Umbilicus. Amer. Jour. Surg, and Gyn., St. 
Louis, 1903-04, xvii, 196.

t This case was reported by me in Jour. Amer. Med. Assoc, 1911, lvi, 391.
The Section Shows Carcinoma of the Right Inguinal Glands. Scattered through-

out the adipose tissue are several solid areas. Those indicated by a are small lymph-
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glands. The lymph-gland at b is greatly enlarged, and everywhere infiltrated by 
carcinoma which is invading the surrounding tissue; c is alsoan area of carcinoma.

Secondary Carcinoma of the Umbilicus.
(Specimen sent by Dr. W. D. Haggard of Nashville, Tenn., April, 1910.) The 

umbilical fold is much widened, and the umbilicus is shallower than usual. It resents 
a somewhat uneven and nodular appearance, but is everywhere intact. On the right 
is shown a longitudinal section through the umbilicus. There is a deep cleft along 
the skin surface, and the umbilical fold is deeper than usual. The fat in the depth has 
been replaced to a large extent by fibrous tissue, which is everywhere infiltrated 
with carcinoma. The peritoneal surface, which is to the left, is perfectly smooth; 
there is no evidence of any adhesions.

Histologic Examination. — The squamous epithelium is intact, and there is pig-
mentation in the deeper layers, suggesting that the specimen has come from a col-
ored patient. The tissue immediately beneath the skin in some places is normal; at 
other points it shows some small-round-cell infiltration. Scattered everywhere 
throughout the thickened fibrous tissue are glands. Some of them are small and 
round, others elongated or tubular; others are dilated. The glands are lined with 
cylindric or cuboid epithelium, which in most places is one layer in thickness. The 
nuclei of the epithelial cells are for the most part oval and stain uniformly. A few of 
the epithelial cells have very large and deeply staining nuclei. Where the glands are 
dilated, the epithelium tends to become cuboid. At other points the glands are very 
abundant, are undergoing disintegration, and are filled with mucus. In some places 
the epithelium is several layers in thickness. Here and there gland epithelium has 
proliferated to such an extent that new glands are being formed. The growth is 
undoubtedly a carcinoma of a glandular type and similar to one originating either in 
the stomach or intestine.

Encephaloid Cancer of the Umbilicus.*
The umbilicus of an old man was occupied by a tumor the size of a fist, and pre-

senting a bluish aspect. It was apparently adherent to the peritoneum and to the skin 
at the umbilicus. It was soft, but could not be moved at all without displacing the 
abdominal wall. The patient had lancinating abdominal pains. Demarquay diag-
nosed cancer of the umbilicus, but did not operate. The patient died.

Cancer of the Umbilicus.
Demarquayf with Dr. Roger saw a patient, sixty years of age, who had a soft and 

somewhat fluctuating tumor at the umbilicus. It was the size of two hands. It had 
originated at the umbilicus. It was opened at several points and fungating masses 
grew from it. A diagnosis of encephaloid cancer was made. The patient died. No 
histologic examination is reported.

Cancer of the Omentum and Umbilicus Simulating Hernia. %
Mary T., aged sixty-six, the mother of four children, had been in good health 

until four years previously, when she had noticed a projection at the umbilicus. This 
was the size of a finger-tip, and was pressed on by her stays. The bowels had been 
regular until one month before, when diarrhea had commenced. This had ceased 
without any treatment, but had returned two weeks later, accompanied by pain in the 
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abdomen, especially at the umbilicus. Vomiting had then started, and the patient had 
rapidly grown worse.

After admission she vomited frequently. The vomitus had an offensive but non-
fecal odor. The patient had an anxious expression. She was stout and well nour-
ished; the abdomen was distended, tympanitic, and tender. There was a nodular 
projection in the left half of the umbilicus, half an inch in diameter. The overlying 
skin was normal, but immediately beneath the umbilicus and in the abdominal cav-
ity was an ill-defined, very hard, slightly movable tumor, apparently continuous 
with that of the umbilicus. The patient on the twelfth day developed a temperature 
of 104° F. and died.

Autopsy showed invasion of the peritoneum by cancer. The mass involving the 
omentum had extended into the umbilicus. [This case at first simulated a small, 
strangulated umbilical hernia. There is no note as to the original site of the can-
cer. — T. S. C]

Carcinoma of the Umbilicus §
A stout woman, forty-nine years of age, had had an umbilical hernia for a long 

time. Six months before she had received a slight injury of the umbilicus, and from 
that time the hernia had increased in size. On admission it was as large as an egg, 
hard, painful on pressure, and irreducible.

* Demarquay: Bull. Soc. de chir., 1870, 2. ser., xi, 209. Seance du 8 Juin.
f Demarquay: Op. cit.
% Forster, J. Cooper: Guy's Hospital Reports, 1874, 3. s., xix, 4.
§ Gallet, M. A. : Epithelioma de l'ombilic. Jour, de chir. et ann. Soc. beige de 

chir., Bruxelles,
The umbilical growth was removed. The omentum was found adherent, and in it 

were enormous cancerous masses. Two large ovarian cysts were removed at the 
same time. At autopsy gall-stones were found. The intestinal tract was normal. 
Gallet thought the cancer was primary in the umbilicus. No microscopic examina-
tion, however, was given, as the case was reported at the society on the day of the 
operation. [The umbilical growth was probably secondary. — T. S. C]

Carcinoma of the Umbilicus.
Kuster* reports a case personally communicated to him by Wilms. An old 

Israelite had a carcinoma of the umbilicus and died in consequence of digestive 
disturbances. The general history suggests that the umbilical growth was 
secondary.

Cancer of the Umbilicus. f
A young married woman, twenty-seven years of age, had a tuberculous peritoni-

tis with effusion. In the region of the umbilicus was an ulcerated and hemorrhagic 
area. McMurtry opened the abdomen, evacuated the contents and took the umbili-
cus out through an elliptic incision. He diagnosed the case as one of fibroid carci-
noma. [In the absence of mention of a microscopic examination a possible 
tuberculous character of the umbilical lesion cannot be absolutely excluded. — 
T. S. C]

Carcinoma of the Umbilicus. J
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A man, fifty-four years of age, had carcinoma of the glands of the left groin for 
two years and intra-abdominal symptoms of malignant disease. For four weeks a 
small, very painful, fungating mass had been developing at the umbilicus. The 
umbilicus as a whole was not enlarged or hardened. From its center sprang a tuft of 
purplish-red granulation about as large as a small pea. Morris removed the umbili-
cus, and at the same time made an exploratory opening for examination of the abdo-
men. The omentum was the seat of a colloid carcinoma, but there were no adhesions 
of the omentum to furnish a route for infection to the umbilicus. The umbilical 
growth was an adenocarcinoma.

Cancer of the Umbilicus.
Nelaton§ speaks of a scirrhus of the umbilicus in a patient sixty years of age. It 

was spheric, regular, about 2.5 cm. in diameter. No microscopic examination was 
made.

Carcinoma of the Umbilicus Secondary to Abdominal Carcinoma. ||
A woman, fifty-one years of age, had had an abdominal enlargement for fifteen 

months. In the right iliac fossa was a round enlargement increasing in size. Her 
digestion was poor, and she suffered from nausea and vomiting and lost weight. 
Blood and pus were present in the stools. One of the left inguinal glands was 
enlarged to the size of a hazelnut. The point of origin of the tumor was not certain. 
At the umbilicus was also a carcinomatous nodule the size of a walnut, hard and 
purple in color. In the vicinity there was another nodule.

The growth was an adenocarcinoma. Neveu then goes on to give a general resume 
of the subject.

* Kuster, E. : Die Xeubildungen am Xabel Erwachsener unci ihre operative 
Behancllung.

Langenbeck's Arch, f.klin. Chir., 1874, xvi, 234.
f McMurtry, L. S.: Louisville Monthly Jour, of Med. and Surg., 1902-03, ix, 492.
J Morris, R.: Lectures on Appendicitis and Xotes on Other Subjects, 1S95, 96.
§ Nelaton: Squirrhe ombilical. Gaz. des hop., Paris, 1860, xxxiii, 294.
|| Xeveu, V.: Contribution a l'etude des tumeurs malignes secondares de l'ombilic, 

Paris, 1890, No. 50.
Secondary Carcinoma of the Umbilicus.
Pernice* cites a case reported by Bergeat (Inaug. Dissert., Munich, 1883). A 

woman, sixty-one years old, for three years had had a tumor at the umbilicus which 
had ulcerated. The inguinal glands were swollen. At autopsy a tumor the size of a 
child's head was found, which projected into the abdomen. The gall-bladder was 
adherent and had opened into the tumor.

Excision of Umbilicus for Malignant Diseases. f
The patient, thirty-seven years of age, was thin and cachectic. At the umbilicus 

was a nodule the size of a hen's egg. It had been growing rapidly, was painful and 
ulcerated. Operation was advised, but the patient disappeared.

Secondary Carcinoma of the Umbilicus. X
A woman, fifty years of age, had been in perfect health until six months before, 

when she commenced to lose her appetite and have vomiting spells. In less than two 
months she had lost 15 kilos. A month before admission she had noticed a moder-

Appendix A



545

ate-sized induration at the umbilicus. A few days later it had become dark red. She 
never had had any pain. The umbilicus was removed. No tumor was detected in the 
abdominal cavity. The specimen consisted of a violet-colored mass which had 
ulcerated, and there was induration of the surrounding tissue. On cutting through 
there was a gritty-like feel suggestive of carcinoma. The peritoneum covering the 
under surface was indurated, but smooth. There was no evidence of neoplasmin the 
abdomen. On histologic examination the growth proved to be a cylindric-cell carci-
noma. From the findings thus far the tumor might have been considered as primary. 
Three months later, however, the patient was suffering from hemorrhage from the 
bowels. The inguinal glands on both sides were enlarged, forming a definite mass. 
The patient became cachectic and soon died. The umbilical growth had evidently 
been secondary.

Quenu and Longuet gave the following data concerning cases with secondary 
carcinoma of the umbilicus In 32 cases in which the sex is recorded, 23 of the 
patients were females — a proportion of 70 per cent. (To explain this Damaschino 
expressed the opinion that carcinoma of the umbilicus occurs secondarily to carci-
noma of the uterus or the ovaries.) In 19 out of 36 cases in which accurate data were 
given, the primary growth was in the gastro-intestinal tract. Of these 19 cases, in 14 
the growth was primary in the stomach, in 4 in the intestine, and in 1 in the stomach 
and intestine. In two cases the primary cancer was in the uterus, and in three cases 
the original tumor was found in the ovaries.

Secondary Carcinoma of the Umbilicus.
Verchere§ gives a short review of the literature and reports the case of a woman, 

fifty-five years of age, who for several days had had signs of intestinal obstruction. 
Her general health up to that time had been good. The abdomen was distended, and 
at the umbilicus was a tumor slightly smaller than half an apple. It was hard, red, 
and ulcerated, but on the surface was smooth and regular. It was surrounded by a 
deep funnel, the walls of which were composed of healthy skin. Verchere thought it 
was a secondary growth, and made a rectovaginal examination, inquired for gastric 
and intestinal symptoms, and examined the anterior surface of the liver. All these 
examinations gave negative results. At operation he found, on the peritoneum of the 
anterior abdominal wall, many small, whitish-yellow, cancerous nodules. The pri-
mary source of the abdominal growth which had given rise to these metastases and 
to the secondary carcinoma at the umbilicus could not be located.

* Pernice, L. : Die Nabelgeschwtilste, Halle, 1892.
f Parker, Willard: Arch. Clin. Surg., New York, 1876-77, i, 71.
X Quenu et Longuet: Du cancer seconclaire de l'ombilic. Rev. de chir., 1896, xvi, 

97.
§ Verchere: De hi valeur si'meiologique du cancer de l'ombilic. Rev. des mah 

cancereuses, 1895-96, i, 81.
Adenocarcinoma of the Umbilicus.*
The patient was sixty-eight years old, and for nearly a year had had discomfort 

just above the umbilicus. This was almost continuous and was independent of diges-
tion. At the umbilicus was an indurated area the size of a pigeon's egg. When the 
patient came under observation the induration was ovoid in form, 6 cm. in its lon-
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gest diameter, and 4 cm. broad. It seemed to be a primary tumor of the abdominal 
wall. It was removed but the patient died of peritonitis.

On microscopic examination, according to Stori, the growth proved to be an 
adenocarcinoma.

A Retroperitoneal Carcinoma Associated with Cancer of the Umbilicus.
From the accompanying history it appears that the primary growth was retroperi-

toneal. From what epithelial structure it originated, it is, however, impossible to say.
MacMunn’s f patient was a woman sixty-three years of age. She was cachectic 

and had a "mouse smell. " The lymphatics in the left groin were of stony hardness 
and considerably enlarged. At the umbilicus was a hemispheric tumor, purplish in 
color, the size of a plum. It was firm, and had on its surface two small ulcers. When 
lifted up, the tumor could readily be isolated from the deeper structures.

At autopsy the umbilical growth was found to be bluish or grayish white and 
hard; it projected through the abdominal wall, raised the peritoneum slightly, but 
was not adherent to the structures. A few small, whitish nodules were found between 
the umbilicus and the pubes. The omentum contained nodules, the largest 23^ by 
3^2 inch. Secondary growths were also present in the mesentery. The umbilical 
growth was undoubtedly secondary to the retroperitoneal tumor.

* Stori, Teodoro: Contribute) alio studio dei tumori dell' ombelico. Lo 
Sperimentale, Arch, di biologia normale e patologia, 1900, liv, 25.

f MacMunn: Case of Retroperitoneal Cancer Accompanied by Cancer of the 
Navel. Dublin Jour, of Med. Sci., lxii, 1876, 1.

LITERATURE CONSULTED ON CASES OF SECONDARY CARCINOMA 
OF THE UMBILICUS IN WHICH THE SOURCE OF THE PRIMARY GROWTH 
WAS NOT DETERMINED.

Bantigny, A. : Un cas de cancer de 1'ombilic. Jour, des sci. med. de Lille, 1898, 
2. s., xxi, 91.

Chuquet: Du carcinome generalise du peritone. These de Paris, 1879, No. 548.
Cullen, Thomas S. : Dr. W. T. Willey's case: Secondary Carcinoma of the 

Umbilicus.
Cullen, Thomas S. : Dr. Irving Miller's case: Secondary Carcinoma of the 

Umbilicus.
Cullen, Thomas S.: Personal case.
Cullen, Thomas S.: Surgical Diseases of the Umbilicus. Jour. Amer. Med. Assoc, 

February 11, 1911, lvi, 391.
Haggard, W. D.: Cancer of the Umbilicus. Amer. Jour. Surg, and Gyn., St. Louis, 

1903-04, xvii, 196.
Deniarquay : Cancer de l'ombilie. Bull. Soc. de chir., 1S70, 2. ser., xi, 209. 

(Seance du 8 Juin.)
Forster, J. C: Cancer of the Omentum and Umbilicus Simulating Hernia. Guy's 

Hospital
Reports, 1S74, 3. s.. xix. 4.
Gallet. M. A.: Epitheliorue de l'ombilie. Jour, de chir. et arm. Soc. beige de chir., 

Bruxelles, 1901, i, 565.
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Exist er, E.: Die Xeubildungen am Nabel Erwachsener und ihre operative 
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SARCOMA OF THE UMBILICUS.
Telangiectatic myxosarcoma.
Spindle-cell sarcoma of the umbilicus: report of cases.
Round-cell sarcoma of the umbilicus.
Melanotic sarcoma of the umbilicus.
The literature on this subject is in a very chaotic condition. From the recorded 

cases it is possible to make the following classification :
1. So-called telangiectatic myxosarcoma occurring at or near the time of birth. 

This in reality is not malignant.
2. Spindle-cell sarcoma.
3. Round-cell sarcoma.
4. Melanotic sarcoma.
At best my description of sarcoma of the umbilicus will be fragmentary andin-

complete. I shall give abstracts of the more characteristic cases recorded, so that the 
reader may draw his own conclusions. After careful histologic studies of such cases 
in the future it is to be hoped that before many years the subject of sarcoma of the 
umbilicus will be placed on a clear and satisfactory basis.

TELANGIECTATIC MYXOSARCOMA.
Cases of this nature have been reported by Virchow, Kaufmann, and von Winckel. 

In 1864 Gerdes saw a child, a few hours old, with a horn-like projection from the 
umbilicus. It was four inches in length and about the thickness of the index-finger, 
and gradually tapered to the end. At first it was bright red in color, later dark. It was 
very smooth, had an abundant blood-supply, was rather firm, had no pulsation, and 
on compression did not diminish in size. The growth was composed of spindle-cells 
separated from each other by a mucous intercellular substance. Virchow termed it a 
telangiectatic myxosarcoma.
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In Kaufmann’s case, reported in 1890, the tumor was likewise present at birth, 
and in the course of a few days was observed to grow gradually. It projected 6 cm. 
from the abdominal wall and was 16 cm. in circumference. It was partly covered 
with skin, partly with amnion. Its outer portion was dense; its central part cavern-
ous. On histologic examination the former was found to consist of spindle-cells, the 
latter of myxosarcomatous tissue. The angiomatous appearance in the central por-
tion was due to the great dilatation of the arteries.

Von Winckel in 1893 observed a red tumor at the umbilicus in a new-born child. 
This tumor (Fig. 194) was 4 cm. long, and at the umbilicus 2.8 cm. in diameter. It 
was bright red in color. Its surface was covered with what appeared to be a hyaline 
membrane. The growth was composed chiefly of spindle-shaped cells. There was an 
abundance of large blood-vessels, and, in addition, large lymph-spaces. At certain 
points the endothelium of the lymph-spaces had proliferated.

These endothelial cells were markedly enlarged and projected into the lumina of 
the lymphatics. The stroma-cells in the vicinity were very large, but the majority of 
them contained no nuclei and looked more like cells undergoing degeneration. This 
case, apart from dilatation of the lymphatics, bore a striking resemblance to those 
reported by Virchow and Kaufmann. Abstracts of Kaufmann's and von Winckel’s 
cases are appended.

A Congenital Umbilical Tumor.*
On the second day after birth Lissner saw the child. The mother was forty-eight 

years of age, strong, and well nourished. The patient was the twelfth child. The 
labor had been easy, and the umbilical tumor had caused no hindrance. At first it 
was small, but by the end of twenty-four hours had grown markedly. When seen, it 
was the size of an apple, reddish in color. The skin of the abdomen extended up for 
some distance on the sides of the tumor. The remaining portion of the tumor was 
covered over with amnion, which was continued upon the umbilical cord. The tumor 
was firm in consistence, and on pressure could not be rendered smaller. After six 
days it had grown a good deal and there had been bleeding from it, which had been 
checked by the use of styptics. Under chloroform narcosis three needles were passed 
through the base of the tumor and a bichlorid silk thread was tied around it. The 
tumor was then cut away, and the wound dressed antiseptically. Six days later the 
remnant of the tumor was recognized as a thick, brown, hard, dry, mummified crust, 
which came away readily. Healing took place rapidly.

The tumor was firm in consistence, almost round, 16 cm. in circumference, and 
reached a height of 6 cm. At its base, where it passed to the umbilical ring, were 
seen cross-sections of the umbilical arteries and of the umbilical vein. The latter 
contained a red thrombus. In addition there were cross-sections of other 
blood-vessels.

Xear the surface the tumor is everywhere dense and fibrous. In the middle por-
tion it is of a myxomatous character, and in this myxomatous tissue are numerous 
blood-vessels, some of which present a cavernous appearance. Beneath the surface 
epithelium the cells are partly round, but to a great extent spindle-shaped. These 
spindle-cells are narrow and often long, resembling muscle-fibers, but the nuclei 
are more delicate. From the picture Kaufmann concludes that it is a spindle-cell 
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sarcoma. As one nears the center of the tumor the spindle-cells become more sparse 
and we have a picture of myxomatous tissue. It is in the myxomatous portion of the 
tumor that the blood-vessels have increased in size and that a cavernous appearance 
is noted. Some of the blood-vessels show many branchings — some narrow, others 
wide. A few of the vessels are still filled with blood. The cavernous appearance is 
due to dilated arteries. Kaufmann designates the tumor as a myxosarcoma telangi-
ectodes, and speaks of its resemblance to the case reported by Virchow.

* Kaufmann: Ueber eine Geschwulstbildung des Xabelstrangs. Virchows Arch., 
1890, cxxi, 513.

A Congenital Solid Tumor of the Umbilical Portion of the Cord.
On December 16, 1893, von Winckel* saw a female child, 49 cm. long and 

weighing 2500 grams. At the margin of the umbilical cord, immediately after labor, 
a tumor had been noted. This was firm in consistence, bright red in color, and had 
here and there a bluish, translucent surface. Near the free end were two fine threads 
with small bodies the size of linseeds on their surfaces. The entire tumor was 4 cm. 
long, at its base, 2.8 cm. thick, and near the end, 1.6 cm. in diameter. The tumor was 
removed with the cautery, and the peritoneum opened for a breadth of from 2 to 5 
mm., a small quantity of serous fluid escaping. The operation did not last over fif-
teen seconds. A compression band was applied, and the child made a satisfactory 
recovery. Fourteen days later, however, she died suddenly of pneumonia.

The outer surface of the tumor was covered with what appeared to be hyaline 
membrane, which contained connective-tissue nuclei in large or small numbers. 
Beneath the surface there was a net-like arrangement of threads consisting of connec-
tive-tissue nuclei and leukocytes. In the superficial layers of the tumor there was an 
abundance of large blood-vessels. In addition there were lymph- vessels showing a 
definite endothelial lining;. These contained fibrin threads and leukocytes. The endo-
thelium of the lymphatics appeared to be proliferating. The endothelial cells were 
markedly enlarged and projected into the lumen; here and there they contained mitotic 
figures. In the vicinity of these lymph-spaces, in the connective tissue, spindle-shaped 
cells were seen, between which there appeared to be some fluid. There were also 
large epithelioid cells in the stroma.. These stained with hematoxylin-eosin a diffuse 
violet. The majority contained no nuclei and resembled degenerated tissue-cells. In 
the pedicle of the tumor a similar structure was noted. The large, deeplytinged cells, 
however, were lacking. The blood-vessels were abundant. Von Winckel said that, 
from the description of his case, there was no doubt that he was dealing with a telan-
giectatic myxosarcoma similar to those reported by Virchow and Kaufmann.

From a careful study of these cases it would appear that they bear a marked 
resemblance to those considered under angiomata of the umbilicus, and that, in all 
probability, they should be included in that class. They do not seem to be 
malignant

* von Winckel: Ueber angeborene solide GeschwiiLste des (perennirenden) 
Theiles der Nabelschnur. Sammlung klin. Yortrage, n. F. No. 140. (Gyn. Nr. 53.)

SPINDLE-CELL SARCOMA OF THE UMBILICUS.
Only a few instances have been recorded, and, as pointed out by Nicaise, Perniee, 

and others, even in such cases careful histologic reports are usually lacking. Spindle-
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cell sarcoma of the umbilicus would appear to be the most common variety, and the 
growth has been designated as a spindle-cell sarcoma, a fibrosarcoma, a myxosar-
coma, or a sarcoma fibrocellulare.

Firm connective-tissue growths of the umbilicus are relatively rare. They may 
occur in the young, middle-aged, or old. They usually are oval or round, and may-
slowly or rapidly reach the size of a fist or an orange. As a rule, they have an intact 
skin covering. This may be normal, have large veins coursing over its surface, or the 
skin may show a purple discoloration. Occasionally, as a result of irritation, the 
surface of the tumor may be slightly ulcerated. The tumor may be sessile or some-
what pedunculated.

Clinically, it is almost impossible to determine whether such a growth is a 
fibroma or a spindle-cell sarcoma unless metastases occur; and, even if a nodule 
develops in the abdominal wall, several months or a year or more after the tumor has 
been removed, there is still the possibility that this second nodule may be a fibroma.

On section, most of these tumors have a fibrous appearance, few of them present-
ing the homogeneous, pork-like surface so characteristic of sarcoma. If, on histo-
logic examination, the cells contain large, irregular nuclei with deeply staining 
chromatin, or if nuclear figures are abundantly distributed throughout the tumor, the 
diagnosis of sarcoma is clear. If, on the other hand, only quiescent spindle-cells are 
in evidence, it is absolutely impossible to make the diagnosis from the histologic 
findings, and the surgeon remains in the dark as to the exact character of the tumor, 
unless its malignancy is clearly shown by the later development of metastases.

Where the sarcoma of the umbilicus is secondary, the growth may tend to spread 
out into the abdominal wall and wall not be so prominent and well defined.

Cases Reported as Instances of Spindle-cell Sarcoma of the Umbilicus.
Some of these tumors were clearly sarcomatous; others in all probability were 

fibromata. The reader can draw his own conclusions as to the proper diagnosis in 
each case. Those cases that were clearly instances of fibroma, although previously 
classified as sarcoma, are included under fibromata, while quite a number in which 
not even a probable diagnosis could be made have been entirely omitted.

Spindle-cell Sarcoma of the Umbilicus.*
This tumor was removed by Wehsarg from the umbilical region of a poorly nour-

ished girl aged fourteen. The tumor had grown slowly until three or four years before, 
when it had suddenly become painful and rapidly grown to the size of a fist. At 
operation it was round and the size of an orange, smooth, smaller at its base, and 
slightly pendulous, the umbilicus being pushed down. The skin over the tumor was 
very thin, bluish red in color, and there were numerous dilated veins. The lower part 
of the tumor showed several excoriated ulcerated plaques covered with clots and pus. 
The tumor was removed. It lay on the superficial fascia of the abdominal wall. On 
section it was yellow, homogeneous, and resembled pork, with here and there darker 
places surrounded by vessels. Microscopically it proved to be a spindle-cell growth.

Possible Sarcoma of the Umbilicus.
Villarf describes the case of a woman aged forty-six who entered the service of 

Professor Guyon, September 17, 1886. About December, 1885, she had noticed that 
her corsets produced pain in the umbilical region, and on examination had found a 
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small, reddish tumor the size of the head of a pin in the umbilical depression. This 
tumor grew slowly. In May, 1886, the patient presented herself at the hospital for 
examination. In August, after she had been using iodin without any results, she 
again came to the hospital. Examination at this time showed that, at the umbilical 
depression, was a tumor the size of a small bird's egg, but different in form. It was 
conic, with its base continuous with the umbilical cicatrix. It was slightly peduncu-
lated, firm in consistence, but elastic and reddish in color. At its top was a blackish 
point 2 mm. in diameter. There was no discharge from the tumor. Two or three days 
later the blackish point ruptured and there was an escape of dark blood. No glandu-
lar enlargement was detected. The tumor was removed. The tumor in question was 
a little less firm than a fibroma. On section a capsule was found surrounding the 
central mass. The tumor was whitish gray and had numerous dark spots no larger 
than the head of a pin scattered throughout it.

Histologic examination showed that the capsule was formed of connective tissue. 
The central portion of the tumor was composed of sarcomatous tissue, the cells 
being fusiform. In the center of the tumor there were cavities lined with pavement-
cells. These cavities presented various forms. Some were round, others were oval 
and had anastomosed with one another. In the stroma between the spaces were a 
small number of blood-vessels. The skin covering the outer surface of the tumor 
was exceedingly thin, but presented the usual appearance. In the center there had 
been some extravasation of blood recognizable by deposits of pigment.

(This woman was forty-six years of age. Although the description is not perfectly 
clear, it bears somewhat the ear-marks of the ease reported by Mintz — a case that 
proved to be an adenomyoma of the umbilicus. It does not tally with our usual idea 
of sarcoma. — T. S. C]

* Leydhecker, F. : Zur Diagnose der sarcomatosen Geschwiilste, Giessen, 1856.
f Villar, Francis: Tumeurs de l'ombilic. These de Paris, 1886, obs. 68.
A Case of Myxosarcoma of the Umbilicus.
Plagge* reports the case of a man, twenty-two years of age, who in childhood 

had had difficulty in digestion and later vomiting and diarrhea. In the summer of 
1887 he had pain in the stomach for the first time and noticed a small tumor in the 
umbilicus. By November, 1887, the tumor was the size of a hazel-nut. Four weeks 
later there was a nodule the size of a pea below and to the left, close to the linea alba. 
The patient was much emaciated. He died on March 14, 1888. At autopsy, at the 
umbilicus a thickening the size of a five-mark piece was noted rising 2 cm. above 
the abdominal level. Above and below, this thickening could be followed 5 cm. in 
each direction; the skin was movable over it. On examination of the abdominal cav-
ity in the region of the umbilicus was a nodule, 2 mm. in diameter. In the ligament 
passing from the umbilicus was a small nodule. The omentum, diaphragm, and 
intestines were involved. The stomach was normal.

Microscopic examination showed that the growth was a myxosarcoma. [If this 
had been a primary malignant growth, why had it not broken clown? The clinical 
picture in no way indicates a primary growth. The histologic appearance suggests 
very much a colloid carcinoma of the intestine with a secondary growth at the umbi-
licus. — T. S. C]
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Sarcoma at the Umbilicus, f
An East Indian male, aged twenty-four years, was admitted on June 2, 1889. 

Several weeks before, April 5th, he had exposed himself to the night air after return-
ing from a party. The next morning he felt pain in and around the umbilicus. Two 
weeks later a small, hard swelling was detected in the navel, and in a few days an 
unpleasant sensation in this region caused vomiting. The swelling was considered 
inflammatory in origin, and local applications were made. On examination a subcu-
taneous growth the size of a hen's egg was found situated exactly at the umbilicus. 
The skin covering it was deep purple and firmly adherent. The growth was appar-
ently deeply attached by a pedicle fixed to the right side of the umbilicus. A few 
hard bosses were noted over the surface of the tumor, and a nodule the size of a 
hazel-nut, detected on the right abdominal wall, was apparently connected with the 
tumor. This nodule was situated about three and a half inches from the umbilicus. 
The secondary growth had only recently been noted. Both tumors were tender to the 
touch.

The main growth and the secondary nodule were removed, but the abdomen was 
not opened. The patient did not improve, but became profoundly cachectic. About a 
month after operation a small, freely movable nodule was felt in the subcutaneous 
connective tissue, about an inch from the abdominal incision below the umbilicus. 
Soon after, another was noted in the left rectus, close to the cartilage of the ribs. This 
increased rapidly; there was great nausea and occasional vomiting, suggesting dis-
semination in the diaphragm. [Microscopic examination showed that the umbilical 
growth was a fibrosarcoma. The abdomen was not opened. The secondary growth 
proved the malignancy of the condition, and the vomiting and loss of weight strongly 
suggested a primary abdominal growth with secondarj^ manifestations at the 
umbilicus.]

* Plagge, Heinrich: Ein Fall von Myxosarconi des Nabels. Inaug. Diss.. Freiburg, 
1889.

f O'Brien, Surgeon- Maj or: Indian Med. Gaz., 1889, xxiv, 215..
A Supposed Sarcoma of the Umbilicus.
Neveu* reported an unpublished case of Monnier's. The patient was a woman 

fifty years old. She had a uterine growth which extended to the umbilicus. The curet 
showed sarcoma fusocellulare. Implicating the umbilicus was a mass the size of a 
hazelnut. No microscopic examination of the umbilical growth was made.

[It is often very difficult, when examining a submucous myoma, to determine 
whether it is really a spindle-cell sarcoma or a simple myoma. Without an examina-
tion of the umbilical nodule we should hesitate to accept this as representing a 
nodule secondary to the growth in the uterus. — T. S. C]

Sarcoma of the Umbilicus.
Pernicef reports the cases of Blum, Bryant, and Villar. None of the descriptions 

seem to me to be convincing enough to warrant the growths being included as 
sarcomata.

Pernice then reports from the Halle Clinic the case of R. Schroeder, aged nine-
teen. As a child she had a small tumor at the umbilicus. It was not painful and did 
not grow until the thirteenth year; it was then extirpated. Two years later a new 

Appendix A



553

tumor appeared, and, when she was admitted to the hospital, it was the size of a 
baby's head and was covered with intact umbilical skin. The tumor shone through 
the skin and was hard. The inguinal glands were not enlarged. The abdomen was 
widely opened during removal of the tumor, and the patient recovered. About three 
years later she was in good condition, but shortly afterward a return of the growth 
was noted. This tumor was the size of a small apple when the patient came back to 
the hospital. It was situated in the upper angle of the previous incision.

No histologic examination was given. This tumor had not yet been removed 
when Pernice f reported the case.

[Pernice then goes on to report several other cases, none of which would appear 
to be an undoubted instance of sarcoma. Although it is quite possible that the growth 
reported by Pernice was a sarcoma, we must remember that it may equally well have 
been a fibroma. Where one fibroma develops, others are prone to occur. — T. S. C]

Possibly a Sarcoma of the Umbilicus.
Sourdille + reports the case of a man, forty-nine years of age, who entered 

Polaillon's service at the Hotel-Dieu March 25, 1895. Eighteen months before he had 
noticed at the umbilicus small tubercles. These caused him some pain and inconve-
nience. On admission, attached to the lower border of the umbilicus was found a 
pedunculated cylinclric tumor, 5 cm. long and 12 to 13 mm. in diameter. Its free end 
was covered with a small crust over a healed ulceration. The skin covering it was 
delicate, thin, reddish in color. When grasped between the fingers, the tumor gave the 
sensation of a finger of a glove filled with hazelnuts. The skin surrounding the tumor 
contained seven or eight pink tubercles, about the size of green-peas. The skin was 
movable on the underlying aponeurosis. No enlargement of the glands could be 
made out. The patient's general health was good. The diseased area was removed.

On histologic examination the main tumor and the small nodules gave a picture 
of sarcoma fusocellulare covered -with skin. The superficial half of the skin seemed 
to be the starting-point of the tumors, which tended to pass out and become pedun-
culated. [This growth may equally well have been a fibroma with very small nod-
ules. The microscopic examination was not very extensive.]

* Neveu: Contribution a l'etude des tumeurs malignes secondares de l'ombilic, 
Paris, 1890.

f Pernice, L. : Die Xabelgeschwulste, Halle, 1892.
+ Sourdille, Gilbert: Sarcome pedicule de la peau de l'ombilic. Bull, de la Soc. 

anat. de Paris, 189.5, lxx, 302.
Primary Sarcoma of the Umbilicus.
Gamier * reports for Blanc the case of an otherwise healthy man fifty years old. 

Six months previously he had noticed a small, hard, painless tumor in the right bor-
der of the umbilical depression. It was independent of the skin, and was the size of 
a hazelnut. The patient had some colic, but no constitutional trouble. He thought 
that the pain in the pyloric region was due to pressure of the growth on the pylorus. 
He had lost in weight in the last month.

On admission the tumor was the size of a mandarin orange, round, and was car-
rying the unfolded umbilicus on its surface. It was hard, painless, and firmly fixed 
by the contraction of the abdominal muscles. The overlying skin was purple.
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At operation it was found that the tumor had developed in the deeper layers. The 
underlying peritoneum was perfectly smooth, and the tumor was easily removed. 
Blanc regarded it as a great rarity, this being the first instance observed. He based 
his assumption that the growth was primary on the absence of functional trouble and 
on the relative integrity of the patient's general condition.

[He does not mention the examination of the abdominal cavity at the time of 
operation, and furthermore does not account for the sense of discomfort experi-
enced in the region of the stomach; nor do we know the final outcome. — T. S. C]

On microscopic examination the growth was found to be composed of myriads 
of small cells separated from one another by a delicate stroma. The cells in general 
were round or fusiform and had but little protoplasm. Histologically, the growth 
appeared to be malignant and was a sarcoma. It had developed from the fibrous tis-
sue of the abdominal wall.

ROUND-CELL SARCOMA OF THE UMBILICUS.
The following case represents the only definite instance of round-cell sarcoma of 

the umbilicus with which I am familiar. The umbilical growth was a secondary one.
Pernicef reports a secondary sarcoma of the umbilicus (Case 71, from the Breslau 

Gyn. Clinic). The patient was a woman thirty-two years of age. The umbilicus was 
lifted 3 cm. above the surface of the abdomen. It had the form of an egg-cup, was 
very hard, but covered with normal skin. There was marked ascites, which made 
palpation useless. At operation eight liters of hemorrhagic fluid were removed and 
the omentum protruded. Scattered over it were tumors the size of plums. The umbil-
ical tumor was completely isolated and was removed. It was in no way connected 
with the omentum. The primary tumor could not be discovered. Microscopic exami-
nation showed that the tumors were large round-cell sarcomata.

MELANOTIC SARCOMA OF THE UMBILICUS.
Pernice draws attention to two cases — -one observed by Volkmann, the other by 

Olshausen. Volkmann's case occurred in a young girl who had an umbilical tumor 
not larger than a cherry. Notwithstanding the wide removal of the growth, countless 
secondary tumors were soon noted and the girl died.

* Garnier: Cancer [Sarcoma] primitif de l'ombilic. La Loire medicale, 1910, 
xxix, 503.

f Pernice, L. : Op. cit., obs. 71.
Olshausen's patient was a woman twenty-one years of age. She had at the umbili-

cus a melanotic sarcoma the size of an apple. It had been noted first a year and a half 
before she came for operation. The growth was removed, but twenty-one months later 
the patient died, with brain symptoms strongly indicative of cerebral metastases.

Catoir* also reports a case of melanotic sarcoma of the umbilicus. The patient 
was a man sixty-five years old. He noticed a slight, faintly blood-tinged discharge 
from the umbilicus. At that time there could be seen a simple brownish spot, without 
any underlying induration. Four months later there was a thickening surrounding 
the umbilicus. Applications were employed, and an attempt was made to remove the 
growth with the thermocautery. Two months later the tumor was 3 cm. in diameter. 
It was raised and formed a semicircle with the umbilicus in the ceEter. The tumor 
was removed. Xo note is given as to the prognosis.
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Microscopic examination corresponded with the clinical diagnosis of melanotic 
sarcoma. No other primary source of the growth could be found.

[Despite the probability of the correctness of the diagnosis, in the absence of an 
abdominal exploration it is impossible to feel sure that the growth was primary. — 
T. S. C]

* Catoir, S.: Sarcome melanique de la region ombilicale chez un homme de 65 
ans. Jour. d. sci. med. de Lille, 1899, xxii, 36.
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