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Foreword

v

The famous statement of Edoardo Bassini still appears very relevant. Is it useful to 
talk about hernia today? Is it useful to dedicate to hernia repair, a so-called minor 
surgery, a biennial report at SIC? In my opinion the answer is “yes, it is necessary”. 
Hernia is not a minor pathology. It requires a deep knowledge of surgical anatomy 
and a high level of surgical skill to master all the different existing procedures.

I believe that very few topics have attracted as much attention as the treatment of 
hernia over the last 25 years. Twenty-five years ago hernia repair required a middle-
to-long hospital stay (8-10 days) and had a high rate of recurrences. Moreover, only 
two or three standardized procedures were available and very few companies were 
interested in investing money in this field. Today, hernia is treated on an outpatient 
basis, the recurrence rate is very low, and surgeons can choose from dozens of pro-
cedures and more or less new materials and devices that reach the market every day.

New problems have emerged as well, such as recurrence after hernia repair with 
mesh, prosthesis infection and rejection, postoperative neuralgia and other condi-
tions. These are only a few of the downsides that this revolution has brought, which 
has resulted in many surgeons dedicating themselves to the study and treatment of 
hernia.

Prof. Giampiero Campanelli is one of these surgeons. He has dedicated himself 
to this condition since he was young and he has acquired the experience, skill and 
knowledge of surgical anatomy that put him in the limelight of many national and 
international surgical societies to the point that he became President of the Euro-
pean Hernia Society.

In this context, I believe Prof. Campanelli is undoubtedly the best suited to deal 
with such a delicate and complex issue. I would like to thank Prof. Campanelli and 
his expert collaborators for the contribution delivered to this congress.

I would also like to thank Springer, as always and more than ever, for their 
organizational effectiveness and editorial expertise in assisting in all the reports of 
Italian Society of Surgery.

Rome, September 2016                             Francesco Corcione
President, Italian Society of Surgery



Our clinical experience, mainly focused on the study and surgical repair of 
abdominal wall defects (from the simplest to the most complex, from the 
most common to the rarest), started in the first half of the 80s, even before the 
introduction of modern prosthetic materials.

In the following years, with the advent of implants (meshes and plugs), many 
new surgical techniques were proposed and tested worldwide for the treatment 
of abdominal hernias, some of them performed with traditional laparotomy, 
others with laparoscopy or even with robotic surgery, reflecting the technological 
advances which we have witnessed in the last 30 years.

During all these years we made ourselves global promoters of this amazing 
surgical discipline, one that today fully deserves to be defined as highly specialized, 
a nascent art that requires great professional and intellectual dedication to be 
understood in its vastness and depth.

This exciting scientific endeavor led us soon to consider, among other aspects, 
that we cannot limit ourselves to adopting one standardized operating procedure 
for all patients with the same type of hernia, but, on the contrary, we must 
distinguish the different indications and most appropriate treatment options for 
each individual case and for each single patient.

For these reasons we like to define this surgery as a “tailored surgery”.
Of course, in the “international” light of the guidelines that we have contributed 

to realize in these years we can state, without doubt, that for the routine repair of 
daily primary uncomplicated inguinal hernias, a perfect knowledge of at least the 
Liechtenstein technique and TAPP repair is enough for the majority of general 
non-specialized surgeons.

Indeed, every intervention we propose must be as far as possible adapted to 
the individual patient; in particular, we have to consider the patient’s constitution, 
the presence of possible comorbidities, the patient’s age, gender, overall physical 
performance, and personal daily needs and, of course, the quality of the tissues 
involved, the anatomy and the type of hernia defect, which must be properly 
identified and characterized, and, finally, the possible improvement in quality of 
life achievable in each single case.
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All these parameters are reflected on the most appropriate choice not only 
of prosthetic material but also of surgical approach. The prosthetic material is 
selected from among a large variety of materials that may or may not be used 
(synthetic or biological, soft or rigid, with different elastic-physical, morphological 
and structural characteristics), and must be suitably shaped and calibrated in 
relation to the existing anatomical differences between individuals, considering 
the pathophysiological dynamics involved in the genesis of the disease, and the 
total and actual size of the hernia defect identified in each case. Similarly, the 
best surgical approach is chosen based on the above parameters and the additional 
purposes to be achieved with a given type of repair.

No doubt the first among these additional purposes is the respect of the 
physiology of the abdominal wall, which must always be preserved to the greatest 
possible extent, by respecting and protecting the noble structures and sparing 
the nerves of the region involved in the repair, so as to minimize postoperative 
pain and ensure patient comfort with a more rapid and efficient recovery of the 
patient’s usual daily activities.

Even the mastery of surgical techniques to be performed under local 
anesthesia, which allow patients to return home within hours of the surgery, plays 
an important role in this concept of “tailored surgery”.

To give a few examples, in surgery of primary unilateral groin hernia, we 
generally choose to perform sutureless and tension-free techniques with a mini-
incision (2.5 to 6 cm), which guarantee a very low recurrence rate in the long 
term (0.02%), comparable to the rates observed for the widespread Lichtenstein’s 
technique (which today still represents the golden standard treatment for this type 
of pathology, together with the laparoscopic TAPP approach). These techniques 
significantly reduce suture-related postoperative pain and can be easily performed 
under local anesthesia on a day-case basis.

We have personally led and developed many scientific studies also concerning 
fixation of the different types of meshes with fibrin glue, which shows excellent 
results in terms of efficacy and tolerability, as an alternative to traditional sutures. 
These devices are particularly suitable for the treatment of the hernias in the 
young and in athletes.

Nevertheless, in each case we have achieved great accuracy in detecting 
whether such techniques are suitable and fruitful for the individual patient: in other 
words, we have the option of using other kinds of repair such as the preperitoneal 
approach, anterior or posterior, plug, with absorbable (biologic) meshes, dynamic 
repair and, of course, laparoscopy. The laparoscopic approach can, for instance, 
be useful for the repair of bilateral groin hernia, whether primary or recurrent. 
Laparoscopy can be the first choice for incisional hernia repair in obese patients, 
in athletes with a small ventral defect, or in those patients who have already 
undergone a previous laparotomic repair.

Even in the open surgery of “simple” incisional hernias it is possible to adopt 
sutureless and tension-free techniques, exploiting the law of Pascal and employing 
fibrin glue for fixing the mesh in most of the cases. 
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In the presence, for example, of a real loss of substance, it is appropriate to fill 
the gap with an at least partially biologic prosthesis, which remains in contact with 
the viscera without causing adhesions and other well-known complications. In the 
same cases, the knowledge of and the ability to perform each kind of component 
separation (open, laparoscopic, anterior, posterior transversus abdominis release) 
is mandatory in order to really be able to realize an appropriate tailored approach.

The extent of the repair must be carefully evaluated in the preoperative phase, 
whatever the surgical technique that will be proposed to the patient, with careful 
choice of the most appropriate prosthetic materials: also the most suitable size 
of mesh must be well thought out and commensurate to the type of hernia defect 
identified in each case.

This eclectic approach requires, on the one hand, deep knowledge, culture 
and skill in all the possible techniques and, on the other, a continuous exchange 
of information among peers to enable a real and honest evaluation of results and 
ensure the best possible outcome for patients.

Milan, September 2016                                                          Giampiero Campanelli
President, The European Hernia Society
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1Lichtenstein Tension-free Hernioplasty

David K. Nguyen, Parviz K. Amid, and David C. Chen

1.1 Introduction

The inguinal hernia has plagued humankind since the advent of recorded history. 
Edoardo Bassini’s seminal presentation to the Italian Surgical Society in 1887 of 
a durable native tissue-based technique for restoring the integrity of the inguinal 
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mechanical forces. Alterations to collagen type I to type III ratios and an imbalance 
��� ����	
�	� 
�
� 
�������	
�	� �	

� ��� ���
��	
� ��
��*��
����� ��� ������	�� >�	�	�
��
��	�� 
�	� 
�����
�	
� ����� 
� �	
�	����� ��� ��	� =���Q����	����	� �����	�� ��� ��	�
groin, leading to the development of inguinal hernias. The availability of suitable 
������	�����
�	��
���
�
���	������

��������
���	������
�����
	�	����	���	
�	�	
�
������
�� �����	� ��
	�� �	������ �	�	�	
� ���	�	��� ��� ������	���Q�
�	
�� �	�����Q��		�
groin hernia repairs.

!��"#X[��!������\����	���	����]�	*�<�����
���
�
�^
�����]��
������	�\����	�-
stein Hernia Institute in Los Angeles began a protocol-based study to routinely 
use prosthetic mesh for inguinal hernia repair. The Lichtenstein tension-free her-
nioplasty is a result of their efforts to circumvent the degenerative nature of the 
groin hernia and the detrimental effects of suture line tension. Rather than placing 
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the mesh, thus making intra-abdominal pressures favorable to the repair [1]. With 
a tissue-based repair, these same mechanics place added tension on the suture line 
predisposing it to failure and recurrence. Mesh positioned in this location pro-
vides a repair that is both therapeutic and prophylactic (Fig. 1.1) addressing the 
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1.1.3 Patient Positioning

The patient is placed in the supine position on the operating room table.

1.1.4 Technique of Anesthesia
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1.1.4.1 Subdermal Infiltration

���	� �\� ��� ��	� $��$�� ��*���	� ��� ��=���
�	
� 
����� ��	� ���	� ��� ��	� ��������� �����
a 25 gauge needle into the subdermal tissue parallel to the surface of the skin. 
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�� ��	� �		
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intravascular infusion. This step blocks subdermal nerve endings and reduces the 
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local anesthesia.

1.1.4.2 Intradermal Injection and Creation of Skin Wheal
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1.1.4.3 Deep Subcutaneous Injection
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1.1.4.4 Subaponeurotic Injection
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the remainder of the subcutaneous tissues overlying the aponeurosis and canal 
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prolong the analgesic effect.

1.1.5 Sedation
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1.1.6 Operative Preparation 
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into the scrotum is present. A dose of preoperative prophylactic antibiotic can be 
considered depending on practice patterns but is not required for clean, elective 
cases.

1.1.7 Incision and Exposure
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1.1.8 Procedure
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Fig. 1.5 Subaponeurotic 
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of the inguinal canal to accommodate the mesh prosthesis (Fig. 1.6). The mesh 
should overlap the internal oblique aponeurosis by at least 3 cm above the 
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cm caudal to the pubic tubercle. When lifting the cord, care should be taken 
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and preserved.

3. The cremasteric sheath is incised longitudinally at the level of the deep ring 
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of chronic groin pain and orchialgia. 
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ligation. Ligation of the sac may cause of early postoperative nociceptive pain 
and does not affect the rate of recurrence. With a large hernia sac resection of 
the sac may be preferred to prevent pseudo-recurrence and to interrogate the 
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the risk of testicular compromise, large, chronic, non-sliding scrotal hernia 
sacs are transected at the midpoint of the canal, leaving the distal section in 
��
�	��>�	����*��
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����*��
�������	����	��
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hydrocele formation. 
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6. The femoral canal should be routinely evaluated via the space of Bogros 
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insertion of the rectus sheath to the pubic bone overlapping the symphysis by 
1 to 2 cm caudally (Fig. 1.7). This is a crucial step in the repair because failure 
������	��������	����������
�������
�	��	�����	��
���
���	���������	����	��	����
the hernia as the mesh contracts. The periosteum of the bone is avoided. 
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or entrapment of the neurovascular structures passing deep to the inguinal 
ligament. 
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iliohypogastric nerve. 
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passage of the spermatic cord and recreating the mesh internal ring (Fig. 1.10). 
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There is 1-2 cm overlap on the rectus muscle
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Fig. 1.9� ��*
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interrupted, absorbable suture
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1.1.9 Closure
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1.1.10 Postoperative Care
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typically discharged home the same day. 

1.2 Potential Complications
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measuring this outcome. Infection, bleeding, and ischemic orchitis are all 
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hernias. Urgent evaluation and operative management of these cases help to 
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1.3 Key Principles for Minimizing Recurrence  
and Postoperative Pain
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success of the operation and comprising the technique described in this chapter [7].
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1.3.1 Intra-abdominal Pressure Gradient
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straining and vomiting (Fig. 1.11). Elevated intra-abdominal pressure causes 
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protrusion and take tension off the mesh-tissue suture line. 

1.3.2 Mesh Shrinkage
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meshoma, and chronic postoperative pain. 

Fig. 1.11 Intra-abdominal pressure in various conditions
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the iliohypogastric nerve [8]. In some situations, this nerve abuts the upper border 
of the mesh and is at risk for entrapment. When this occurs, a slit can be made 
in the mesh to accommodate the aberrant course of the iliohypogastric nerve. In 
the same manner, the practice of “lesser cord” dissection of the genital nerve and 
�
�	�
�� ��	��
�����	��	������� ��	����
�������
��
�	��	��		��
��
�� ��� ��	��	��Q
������
�����
�	��������	����	��
��
����
������	
��X��

1.3.3 Prosthesis Type
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1.4 Modifications: Sutureless Fixation
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should be considered.

1.5 Discussion
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As in 2009, the highest level of evidence (1A) and grade of recommendation 
(A) supports the use of the Lichtenstein tension-free hernioplasty for repair of 
primary, unilateral, symptomatic inguinal hernias. This technique is superior to 
the Bassini and Shouldice methods of tissue repair [2–5]. 

1.5.1 Lichtenstein versus Other Mesh-based Repairs
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1.5.2 Lichtenstein versus Laparoscopic Repair
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1.5.3 Mesh Fixation 
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laparoscopic approach may be preferred given the higher incidence of femoral 
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laparoscopic repair. 

1.6 Conclusions
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improved patient outcomes. The Lichtenstein tension-free hernioplasty has been 
compared to numerous tissue and prosthetic inguinal hernia repairs and is either 
comparable or superior to all methods in terms of recurrence, postoperative pain, 
productivity time lost, chronic pain, complications, costs, and recurrence rates. It 
continues to be a gold standard operation for the repair of inguinal hernias.

References

"�� ]��
�^������[��\����	���	����	�����Q��		��	������
������������	�������	����������
�
�����-
ciples. Hernia 8:1–7

��� ~��������

�� ��� �"##X�� ^����	����	� �
�
����	
� ����
������ ��� ��	� <����
��	� 
�
�
Lichtenstein hernia repair procedures. Arch Surg 133:974–978

��� �
��	������ �̂�!�
�����<���
��	��~���"###���
�
����	
����
�����\����	���	�������
�	
�
�����<����
��	�������
���	���
��	�
����������	���������
�������������<����"�$�[#'$��

[�� ���
��� �̂� �
��	��	��� �̂� �
������ �� 	�� 
�� ������� �
�
����	
� ���
�� ��� \����	���	��� �	�����
Shouldice hernia repair general surgical practice. Br J Surg 89:45–49

$�� <������~ �̂�]��	�
��	��>���
�Q��	��	��~�	��
������#�������	
���	���
�<���	������
	���	��
on the treatment of inguinal hernia in adult patients. Hernia 13:343–403 

��� ]��
�^���"##�����
���=�
������������
�	��
���
�
���	����	�
�	
��������
���������
�
����
��
�
����	���
�����	�����	���
�"�"�'"#�

7. Klinge U, Klosterehalfen B, Muller M et al (1998) Shrinking of polypropylene mesh in vivo: 

��	*�	���	��
�����
�����
�����������<����"�[�#�$'#�#

X�� ]��
�^���<����
��]���\����	���	���!\��"##���������
�������������� ��	���	�� �	�����Q��		�
hernioplasty. Am J Surg 165:369–371

#�� �
��
�	�������^
���
��~�����	�	�����]�	��
�����"����
�
����	
����������	
������
	
����
��
��� >���		��>�������� ���� �	��� =*
����� ��� �
��	���� ��
	������� \����	���	��� �	����`�	� ����
primary inguinal hernia repair: results of the TIMELI trial. Ann Surg 255:650–657

16 D. K. Nguyen et al.



171 Lichtenstein Tension-free Hernioplasty

"��� � ��¡� ��� �����	�� ��� � ���� �� 	�� 
�� ���"$�� �
�
����	
� ������	��	�� ���
�� ����
����� ���	�
=*
������ �	��Q��������� �	���� 
�
� �����	� =*
����� ��� �	��� ��� \����	���	��� �	���
� �	�
���
(FinnMesh Study). Ann Surg 262:714–719 (discussion 719–720)

""�� ~��	�	��~��^		�	������]��	�
��	��>�	��
�����"[��&�

�	�������	�	��"����
�	�������	������	
��
Hernia Society guidelines on the treatment of inguinal hernia in adult patients. Hernia 
18:151–163

"��� ]��
�^������[���
��	�����	�	�������
�
�������
�� ��	
��	����������Q�	�������
�����	���-
�
������������
���
�������	��	��	��������������*��
��	�
�����
��
�������	���
�X��[�'�[#

"��� ]��
�^������$���������	���
��	�
������	���	����`�	�������
���<�����#�"�[�'"�$"



19G. Campanelli (Ed), Inguinal Hernia Surgery,
Updates in Surgery
DOI: 10.1007/978-88-470-3947-6_2, © Springer-Verlag Italia 2017

G. Campanelli (�)
�	�	�
��
�
��
��<���	���&������	��	������	�	
����
�
������<�	��
���
�����������	�^
�������	��
of Abdominal Wall and Surgical Treatment and Repair of Abdominal Hernia, Istituto Clinico 
Sant’Ambrogio
Milan, Italy
e-mail: giampiero.campanelli@grupposandonato.it

2Tension-free, Sutureless Primary Inguinal  

Hernia Repair: the Trabucco Technique

Giampiero Campanelli, Piero Giovanni Bruni, Andrea Morlacchi, 
and Marta Cavalli

2.1 Introduction and Technical Background
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Ermanno E. Trabucco (August 15, 1926 - March 9, 2015) in 1988 (Fig. 2.1) [1, 2, 
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from one individual to another: it measures around 12 cm from the anterosuperior 
iliac spine to the pubic tubercle, 7 cm from the anterosuperior iliac spine to the 
deep inguinal ring, 5 cm from the internal inguinal ring to the pubic tubercle, and 
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(Fig. 2.3) [1, 2, 4]. In order for a sutureless preshaped mesh to be effective, it must 
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���������"��¢�['$�����>�	��	����
��
�"��������
	�������
����	�����������	�	*���
of the spermatic cord. This opening is located 6 cm from the tip and 4 cm from 
the base of the mesh.

Fig. 2.1 Ermanno E. Trabucco (August 
15, 1926 - March 9, 2015)

Fig. 2.2�>�	��������
����*���������
��

�
�����������	
���������>�
�������
[1, 2]
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for the formation of dead spaces and recurrences [6, 7]. Soft meshes cannot be 
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�	��	������	�	��
��	��
sutures are applied.
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into place.

]� ���=��	����� ����
� ��	��
�	
� �	��� ����� ��������	
� �	����� 
�	�� ���� �		
�
����	������	
���	����
�	
������
�����	
���
�	���
�	
����^
��
�{����������	�� ��	�
intra-abdominal pressure is evenly distributed over a large surface area of mesh: 
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dead space.

Such a mesh is time saving and easy to implant. The postoperative discomfort 
��������
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�
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�	��>�	��
	���=�
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�
��	��	��������	����		��	��	��
of the inguinal region is of crucial importance to reduce the rate of neuralgia in 
the short and long term [8]. 
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nerves and respect them during the repair (Figs. 2.4 and 2.5). The intentional 
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the prosthesis to prevent scar tissue involving the spared nerves, ensure a further 
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��	���������	���X��

Fig. 2.3 Trabucco universal preshaped mesh
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The ideal polypropylene prosthesis for a tension-free primary inguinal hernia 
repair according to Trabucco must be as much as possible adapted to the patient 
����	��������
������
����	��
�	���������
	����	��
��	��{����������������
�	���	�
	���
overall physical performance, personal daily needs and, of course, the type of hernia 
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iliohypogastric and ilioinguinal nerves

Fig. 2.5 \��
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The Hertra Herniamesh preshaped prosthesis (n. 1-6, from the most rigid to the 
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Trabucco technique can be easily performed as a day case, under local 
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routinely in all simple primary inguinal hernias [3].

>�	� ����
��� ��
�� ��� ��	� �
�
�	�	��� ��� ��	� �
��	��� ����� ������ �	���
� ��� ���
�	�
�����	��	���
�����	��������������	�����
	��	����������	�
���	��������
�������
�����
���� �	����	��	�� ]�� ����� 
��� ������
�� ����	
��	�� ��	��	�
���	� �
��	���
�������
����� ��� ���
�� ��� �	
������ ��	� ����� ��� ������	�
���	� �������
������� >����
�����
	�����������	��
�����������������
�
�	�	���	���������	������������
*����
�����
��� ���������
�� ��
����� 	��
��������� 
�� 	*	����	� ������	�� 
�
� �������
����� ���
pulmonary and cardiac status.

2.2 Surgical Technique
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oblique aponeurosis (Fig. 2.7) is incised longitudinally. The cremaster muscle is 
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drain encircles the mesentery and spermatic cord.
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crus from the cribriform fascia (Fig. 2.8). This dissection lengthens the crus, thus 
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sutures, if necessary.

After adequate dissection of the subfascial space, a small quantity of local 
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and positioned around the spermatic cord in the preperitoneal space (Fig. 2.11). 
]���������	�������������	��	
���������	���	��
��	���������
���������=�����
����	������
has contained the hernia sac. The same plug can be used alone in small indirect 
������
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���	���
�������	�	���
indirect recurrences.

Fig. 2.6 Local anaesthesia before the inguinal incision, at the beginning of the procedure

Fig. 2.7 �*�����	������	�	*�	��
������`�	�
���	������
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The medial end of the preshaped prosthesis is placed onto the dissected pubic 
tubercle and held in this position by an instrument. The mesh is placed on the 
�
��	�	
�����������	��	
�
����*�������������	��������
������	���	��
�������
�
�
�
�����
������
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������	�����������	��
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oblique muscle (Figs. 2.12 and 2.13).
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����
E.E. Trabucco) [1, 2]

Fig. 2.9 !���
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is closed behind the spermatic cord. Shifting a T4 plug lateral to the deep inguinal 
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inguinal rings and preserves the obliquity of the inguinal canal. For instance, in 

Fig. 2.10 >[��
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Trabucco

Fig. 2.11 >[��
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�
large internal inguinal ring, 
anchored to the preshaped 
onlay mesh (original 
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����
E.E. Trabucco) [1, 2]
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��������	*���������
the hole of the preshaped prosthesis 1 cm medial to the deep inguinal ring, and 
overlaps the pubic tubercle by 1 cm [2].

Fig. 2.12 ���
����	�����
���	��
�	
�
�	��������	�������
����*�
�������
��
�
������������	
����
E.E. Trabucco) [1, 2]

Fig. 2.13 Intra-
��	�
���	�=�
����	��
of a polypropylene 
preshaped mesh 
implanted in the 
������
����*�
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>�	�	*�	��
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cord, and the procedure is complete (Figs. 2.14 and 2.15).

Fig. 2.14 Closure of 
��	�	*�	��
������`�	�
aponeurosis, under the 
spermatic cord (original 
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����
E.E. Trabucco) [1, 2]

Fig. 2.15 ^�	��
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��	���
superimposed on the anterior 
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supplied by E.E. Trabucco) [1, 2]
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3Gilbert Technique of Inguinal Hernia Repair

Arthur I. Gilbert, Jerrold Young, and Rafael Azuaje

3.1 Introduction

The Gilbert technique of groin hernia repair has undergone generations of im-
provement since its inception in 1985 yet certain basic principles have been con-
stant.
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currently presenting hernias and to prevent future hernias from forming in 
patients that create intraabdominal pressures during natural bodily functions 
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spermatic fascia covering the spermatic cord is opened the primary indirect 
peritoneal sac can be dissected free and invaginated into the preperitoneal 
space (space of Bogros).
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ideal space for placement of any barrier device (mesh or biologic) to protect 
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d. Tension on any repair produces unnecessary postoperative pain that can 
be long in duration and disabling. Tension in any repair, sutured or mesh, 
promotes the likelihood of recurrence.
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3.2 History
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changed to the Shouldice technique using polypropylene suture to do that three-
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a rolled polypropylene plug repair sutured in the internal ring to repair all but very 
large indirect inguinal hernias. By 1986 I changed the rolled plug into a patch-
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indirect hernia. The underlay patch mimics the posterior mesh repairs described 
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3.3 Gilbert Technique of Hernia Repair
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undisturbed. The cremasteric fascia is opened and the spermatic cord is elevated. 
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of the genitofemoral nerve is preserved. The mesentery of the cord is opened to 
later accommodate the onlay patch. The transparent internal spermatic fascia that 
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dissected up to its true neck. If the sac’s head is attached or scarred to the internal 
spermatic vessels, its mid-portion is divided leaving its distal portion in place. 
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dissected, it is invaginated through the deep ring (or, if preferred, the sac is ligated 
and divided). For direct hernias, the defective transversalis fascia is opened 
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Fig. 3.2 ����
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Fig. 3.3 The bilayer connected mesh device is placed in preparation to suture onlay patch 
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underlay patch is deployed from its connector. The connector and onlay patch are 
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medial leaf is loosely sutured 2 cm over the pubic tubercle. Effectiveness of the 
underlay patch alone can be evaluated by having the patent cough and perform 
a Valsalva maneuver before any sutures are placed in the onlay patch. In all 
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into the periostium) over the pubic bone medial to the tubercle, at the middle of 
the transversus arch and at the middle of the inguinal ligament. To accommodate 
the spermatic cord through the onlay patch, a central slit is made close to the 
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through the slit. The patient again tests the repair by coughing and straining. Any 
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a 3-0 Vicryl Rapide suture is done. Dermabond is applied to the skin, making 
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sitting up on the operating table and moving from there to the gurney, the patient 
is retuned to the recovery room. After a light meal and being able to urinate, the 
patient leaves the ambulatory center about an hour after the operation. An ice bag, 
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applied in the recovery area, is used for the remainder of the operative day. The 
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4Inguinal Hernia Repair Now and in the Future

John W. Murphy

4.1 Introduction

Inguinal hernia repair is one of the most common surgical procedures performed 
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4.2 Past Advances
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for individual patients resulting in better outcomes [8].
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4.3 Present Practice

The improvement in surgical outcomes since adoption of these three tenets has 
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the continued popularity of tension (tissue) hernia repair. Based on our current 
physiological understanding of the tissue abnormality underlying hernia 
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reducing incidence and improving outcomes.
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Many of the causes mentioned above can be avoided by not placing mesh in 
the anterior space. By avoiding mesh in the anterior space, the dissection can be 
limited to identifying the defect, leaving the nerves in place, and performing the 
repair in the preperitoneal space.
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in turn greatly reduces the incidence of chronic groin pain.

4.4 Future Advances
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procedures seem to have plateaued, general surgical procedures under robotic 
assistance increased fourfold to 150,000 since 2009. One in four U.S. hospitals 
���������	
�	��
���������	��	�	�����������������
��	
��������
�
��#�������������
����	
��	� �����	� ����
��
	�� ����� 
�� ��	� ����	�� ��� �������� ����	
��	�� �
��
increased, so has the cost of the robot, from $900,000 for the original device 
to $2.3 million for the latest models. In addition, disposables costs run to $1 
�������� �	�� �	
�� �	�� ������� !�� ���
��� ��	� ��	� ��� ��	� ������ 


�� 
����*��
�	���
$3,000-$6,000 incremental cost per procedure, regardless of procedure type. To 


�	�� ��	�	��
���		����������=�
���������
��	��
	��	� ��
��������
��������	�����
quality of care are improved. 

]� ��	
�� �
�
��	�� �
�� �	� 
�
��� ��� ��	� 

�	��� ��� �
�
��������� �	�
����� ��	��
=���� ������	
�� �
�
��������� ������
�� �	���
� �	�
��� ����� �����=�
����� ���	� ���
equipment and disposables, required longer operating times, and had a very long 
�	
����������	��>�	��
�	�
����	�����
�	��		����������
�
��������������	�
����
�
�
������������������	�	������������	�
����
�����	�����	�

�
��
�	����	���
�
���������
�	�
�����>�	�������	�����Q���
�	���������	����	�����	���	�
�����
�����
����������
easier dissection, and offers some improvement in surgeon ergonomics. Whether 
this repair offers any clear advantages over traditional laparoscopic repair, or over 
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53D Dynamic Anterior Repair:  

ProFlor Technique

Giampiero Campanelli, Andrea Morlacchi, Piero Giovanni Bruni, 
and Marta Cavalli

5.1 Introduction
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of addressing such problems. It is designed for preperitoneal sutureless inguinal 
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nerve damages or entrapment [2–4]. In addition to this, the particular structure of 
this device makes a physiological repair possible.

5.2 Device Characteristics

Despite the fact that the inguinal region is one of the most mobile parts of the 
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tissue. The idea behind the 3D Dynamic implant is that the inguinal region should 
be repaired preserving the physiological resistance to kinetic stresses of this 
region.
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a preperitonal disk and a central multilamellar core that gives radial resilience, 
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into gripping forces, a key point of this sutureless repair. These forces lead to a 
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shrinkage, as a result of the fact that the tissue covers the Freedom inguinal hernia 
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to a reduction in recurrence rate and patient discomfort [7].

5.3 Patient Selection

Almost every patient eligible for elective surgery for primary inguinal hernia 
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Contraindications for this repair are: previous surgery on the hernia operative 
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cannot be closed.

5.4 Surgical Technique

This procedure can be performed under local anesthesia and the patient can be 
discharged the same day of the operation.
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procedure is slightly different for each kind of hernia.

For an indirect defect, identify the internal inguinal ring and remove all the 
adhesions and scar tissue around it. Dissect the sac from the cord structures up 
to the internal inguinal ring, isolating it circumferentially. Identify the nerves of 
the region, taking care not to damage or stretch them. After that, reduce the sac 
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(Fig. 5.2).

Fig. 5.2 Correct device positioning in a case of indirect defect 
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For a direct defect�� 
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attention to the nerves, removing adhesions and scar tissue around the hernia. 
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then check the integrity of the peritoneum (Fig. 5.3).
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loops fold open around the cord. Use the Freedom inguinal hernia delivery device 
to place the implant into the hernia defect (Fig. 5.4). Gently push the device into 
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Release the implant by pushing the plunger, and then remove the delivery device. 
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Fig. 5.3 Correct device positioning in a case of direct defect
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out the implant to verify if proper resistance is present (Fig. 5.5). Then close the 
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Fig. 5.4 Implant folded inside the delivery device
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6Total Open Preperitoneal (TOP) Technique 

(modified Wantz)

Giampiero Campanelli, Piero Giovanni Bruni, Andrea Morlacchi, 
and Marta Cavalli

6.1 Introduction
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[1, 2], under the name of “giant prosthetic reinforcement of the visceral sac” 
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the Stoppa technique for a unilateral repair.
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triangle, the deep inguinal ring and the Scarpa’s triangle of the femoral region [4]. 
A mesh placed in this space is compressed by the internal abdominal pressure and 
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there is an equal increase at every other point in the container.

The posterior preperitoneal approach provides an alternative to the anterior 
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hernia [6], recurrent inguinal hernia [7, 8], femoral hernia or in the treatment of 
postoperative chronic pain [9]. 
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reducible recurrent hernia.

6.2 Technique
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last of these is suggested during the learning curve) and requires a 5-8-cm-long 
����
��������
���	��	��
�	�
������������������	������	����	����Q
��	��������
�������
(ASIS) (Fig. 6.1) [3, 10].

]��	�� ��	�������
�	������
�	� �������� ��	�	*�	��
������`�	������	�
�
� �	�����
�����	� 
���	������� 
�	� ��	�	
� ���	��	�� 
�
� ��	� =�	��� ��� ��	� ���	��
�� ����`�	�
and transversus muscle are split laterally (Fig. 6.2) [3, 10]. At this level it is 
sometimes possible to detect the ilioinguinal and iliohypogastric nerves: during 
the procedure for the treatment of chronic postoperative pain, these are tied, cut 
and buried in muscle (Fig. 6.2) [9].
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normally retracted medially and, if necessary, they are tied and cut safely [10]. 
>�	��� ���������� ��	� 
�
����
�� ��
�	� ����� ��
	������� ��	� 	���
������ �	��	���� ��	�
preperitoneal space is approached (Fig. 6.3).

The blunt dissection proceeds laterally and cranially and the psoas muscle is 
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ilioinguinal and iliohypogastric nerves run (Fig. 6.4). During the procedure for 

Fig. 6.1 Left inguinal region, 
landmarks in red (ASIS: 
anterior superior iliac spine) 
and incision line in black

Fig. 6.2 Right inguinal 
region, the rectus muscle 

�
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muscle aponeurosis are 
opened together and the 
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and transversus muscle 
are split laterally. Here the 
ilioinguinal nerve has been 
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the internal oblique and 
transversus muscles and it is 
ready to be tied and cut
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Fig. 6.3 Right inguinal region, a retractor pulls the rectus muscle medially, the epigastric vessels 
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Fig. 6.4 Right preperitoneal region. Isolation of ilioinguinal and iliohypogastric nerves on the 
quadratum lumborum muscle and of the genitofemoral nerve on the psoas muscle
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the treatment of chronic postoperative pain, all the three nerves are tied, cut and 
buried (triple neurectomy) [9].
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present. This is the right time to remove a plug if the patient complains of chronic 
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the aim of the surgery is to repair a recurrent hernia, the plug can be left in place 
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to the Cooper’s ligament or rectus muscle (posterior face) so that the dead space 
is reduced, as is the risk of seroma formation [3, 10]. Then, the cord is surrounded 
by a path.

Fig. 6.5 Right preperitoneal region, isolation of the Cooper ligament and the hernia defect
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Fig. 6.6 Right preperitoneal region, the Bogros space is approached, an indirect inguinal sac is 
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Fig. 6.7 Right preperitoneal region, isolation of the cord and of a plug previously placed adhering 
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In the case of an indirect inguinal hernia, the sac is found adherent to the 
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preperitoneal space.

If a complete reduction of the sac is not possible (e.g., in the case of a huge 
inguinoscrotal or a multirecurrent hernia), opening of the sac is suggested (Fig.6.8) 
and, after the viscera have been reduced, the distal part of the sac is left and the 
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a vicryl or biological mesh is bridged to the peritoneum [3, 10]. In all cases, the 
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to remove the mesh placed during the previous surgery. Through the same incision, 
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meshoma or mesh and suture or stitches can be completely removed (Fig. 6.9). 
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Fig. 6.8 Right preperitoneal region, isolation of incarcerated indirect recurrent hernia (a�� �����
epiploon inside. The cord is surrounded by a blue path. The sac is opened (b) in order to complete 
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above the fascia, depending on the technique used in the previous surgery. So a 
prudent dissection is required to identify and preserve the cord (Fig. 6.10) [9].

Fig. 6.9 The previously placed mesh is removed in the anterior inguinal region

Fig. 6.10 Right inguinal region, after preperitoneal isolation of the cord (left side of the picture) 
through the same incision, the anterior inguinal region has been approached (right side of the 
picture), the previously place mesh has been removed, and the cord has been completely isolated
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The ilioinguinal and iliohypogastric nerves and the genital branch of the 
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is not easy because of the scar tissue and adhesions due to previous surgery and 
the prosthesis previously placed. For this reason and to guarantee a complete 
triple neurectomy, the preperitoneal approach is necessary [9].
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the iliac vessels [3, 10].

The medial-inferior corner of the mesh is placed on the Cooper’s ligament, 
the bottom edge along the iliac vessels and the lateral-inferior corner on the psoas 
muscle. Then the superior edge of the mesh is folded and placed underneath the 
rectus and oblique muscles, medially and laterally, respectively. The mesh is 
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The original technique has a sutureless mesh [3, 10], but during the learning 
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absorbable stitch can be placed on the Cooper’s ligament and on the psoas muscle, 
paying attention to the nerves running along it [9, 10]. A second option could be 
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incision on the superior edge, so that the cord or the round ligament can pass 
through, and then a runnning suture to close the mesh behind it (Fig. 6.11) [9]. 
The procedure is completed by closing the oblique muscle and rectus muscle 
aponeurosis.

Fig. 6.11 Right preperitoneal region, a polypropylene mesh is placed, the cord passes through a 
hole in the prosthesis
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7Transinguinal Preperitoneal (TIPP) Repair

Frederik Christiaan Berrevoet

7.1 Introduction
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multiple factors such as the surgeon’s preference, training, and capabilities and 
on logistical and socio-economical issues. In many countries, the Lichtenstein 
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responsible for both acute and chronic pain are the length of incision [4], nerve 
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to push the mesh against the underlying fascia as a more natural type of repair.
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have re-gained attention in the repair of inguinal hernias [6]. 
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preperitoneal space can be reached through the deep inguinal ring or through the 
medial inguinal defect by incising the transversalis fascia. This type of mesh repair 
is facilitated by the use of a memory-containing prosthesis. The memory ring 
offers, in contrast to some other techniques, an easy deployment of the patch in the 
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physiological type of repair, using only limited dissection in the inguinal canal 
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7.2 Surgical Technique

7.2.1 Indications and Contraindications
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are eligible for this technique. In cases of previous preperitoneal surgery, e.g., 
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surgery, or in cases of previous inguinal hernia surgery using the preperitoneal 
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have a high conversion rate to a Lichtenstein repair. No other contraindications 
seem apparent.

7.2.2 Preoperative Preparation

For all techniques approaching the preperitoneal space, it is helpful and 
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and no Foley catheter is needed.

7.2.3 Anaesthesia
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spinal anaesthesia. Straining and coughing might help to spread the mesh and 
enable the surgeon to check the correct position of the mesh at the end of the 
procedure. Because manipulation of the peritoneum during dissection can lead to 
additional stress and pain, it might be more troublesome to use local anaesthesia 
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unacceptably high urinary retention rates leading to unplanned admissions. An 
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especially in day-care treatment. In other situations general anaesthesia might be 
the option of choice.

7.2.4 Incision

After disinfection and sterile draping of the groin area, the operation starts by 
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and serve as an important reference point at the time of mesh introduction.

7.2.5 Superficial Dissection
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defect. There is absolutely no reason to completely section the cremasteric muscle 
and to skeletonise the cord structures. This may only increase the harm done to 
the inguinal nerves.

7.2.6 Approach for Indirect Hernias (Fig. 7.3)

In the case of an indirect hernia, the sac is completely dissected until its entrance 
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Fig. 7.1 Skin incision for a 
right inguinal hernia starting 
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iliac spine and the pubic 
tubercle over 3 cm to the 
medial side
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entering the preperitoneal space. The posterior sheet of the transversalis fascia 
should be opened at the level of the dilated deep internal ring to enter the space 

a b
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Fig. 7.3 The approach for 
entering the preperitoneal 
space in case of an indirect 
hernia
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from the iliopubic branch of the iliac bone, the pubic symphysis, the rectus muscle 
and the transverse muscle in succession, thus enlarging the preperitoneal space to 
accommodate the mesh.
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Fig. 7.4 Complete 
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7.2.7 Approach for Direct or Femoral Hernias (Fig. 7.5)

In case the surgeon feels more comfortable to completely dissect the direct 
hernia sac, in the absence of an indirect component, he can incise the direct 
hernia sac (both layers of the transversalis fascia have to be incised) at its base 
�������	�	���
�����>�	���	�	�����	
���
���������	�����	
�
�	����	�����
���	
�
�
�
you can enter the preperitoneal space. Again, the epigastric vessels should be 
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indirect hernia. In cases of a femoral or obturator hernia, the transversalis fascia 
has to be incised from the internal ring.
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7.2.8 Introduction of the Mesh and Adequate Mesh Placement
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medially to recline peritoneum, preperitoneal fat and the lateral aspect of the 
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the malleable retractor.

Fig. 7.5 The approach for entering 
the preperitoneal space in the case 
of a direct hernia defect
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introduced in the direction of the pubis, up to the tendon of the rectus muscle, 
keeping the malleable retractor still in place (Fig 7.6). The clamp can then be 
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pocket is medially large enough to do so, it is important not to introduce the mesh 
too medially. Especially for indirect hernias, an adequate overlap of the mesh 
lateral to the deep internal ring is necessary.
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the iliac vessels until the outer tip of the prosthesis almost reaches the superior 
anterior iliac spine. By placing a retractor in the lateral pocket and keeping it up, 
this aspect of the technique can be facilitated. 

Fig. 7.6 Introduction of the mesh by sliding it over the retractor
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7.2.9 Final Position of the Patch (Fig. 7.7)

Further accommodation of the mesh can be achieved by a Valsalva manoeuvre, 
by increasing the pulmonary end-expiratory pressure by the anaesthesiologist, or 
by letting the patient strain and cough in the case of local or spinal anaesthesia. 
Once the mesh seems to be in position, it is important to check medially that there 
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mesh deployment towards the iliac spine.

7.2.10 Fixation and Closure
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hold tension on the mesh and as the created preperitoneal pocket just matches 
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aponeurosis of the external oblique muscle is then closed using resorbable sutures 
3/0. Subcutaneous tissue and skin are closed as well with absorbable sutures 2/0 
and 4/0, respectively.

7.2.11 Postoperative Recommendations

In total this procedure takes between 15 and 45 minutes depending on the size of the 
hernia and the dissection necessary to completely free the sac. We advise patients 

Fig. 7.7����
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7.3 Discussion
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The avascular preperitoneal space is biomechanically and physiologically an 
�
	
�����
��������������	����	������	�	����
��������
�
����
��
�
�
���������������
�����
�������	������������
�	���	��	��	�������	����
������	�������	���

&�����
����������������������������	�	=��
��������	��
��	���������
	����������
aesthetics and postoperative pain. Although perhaps not important to surgeons 
(“the greater the incision, the greater the surgeon”), patients tend to compare the 
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Although this transinguinal approach still includes dissection around the 
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canal itself as in a Lichtenstein repair. Checking for indirect hernias in the case of 
medial defects is of course mandatory to prevent early recurrences.
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although the transinguinal preperitoneal approach itself is far from innovative 
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as in laparoscopic inguinal hernia repair, that this mesh needs no or minimal 
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the plug-and-patch techniques, this might most probably decrease the amount of 
postoperative pain.
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chronic pain [12–15].
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8Open New Simplified Totally Extraperitoneal 

(ONSTEP) Technique for Inguinal Hernia Repair

Jacob Rosenberg and Kristoffer Andresen

8.1 Introduction
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aponeurosis as in the Lichtenstein repair. The reason for this has been reports of 
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mesh replacement as in laparoscopic repair [2]. 

There are several different operative techniques available for preperitoneal 
mesh replacement including the transinguinal preperitoneal approach (>!^^������
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easier approach and therefore a shorter learning curve for the young surgeons.

>�	� ��	�	��� ��
���� ���� ��	� ��<>�^� �	����`�	� ��� ��
�� ��� ��� ����	����� ��	
� ���
�	�	�
�� ������
��
	�
���	����
�
� ��	�	�
�	�
����
� �	���������� �	�	
��������	����
evaluating the technique [5, 6]. Currently, the technique has only been spread 
to some countries in Europe, mainly because the mesh has not been available in 
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evaluating the pros and cons. 
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hernia repair in adults.
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8.2 The ONSTEP Technique 
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Because of space limitations the reader is kindly referred to a detailed description 
of the operative technique published previously [1].

8.2.1 Why a Technique that Involves two Different Planes?
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Lichtenstein repair. The mesh is not sutured to tissue and this special mesh 
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8.2.2 The Onflex Mesh
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8.2.3 Pain from the Recoil Ring
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8.2.4 Recurrence Repair after Previous ONSTEP
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8.3 Clinical Data
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8.4 Learning, Training, and Implementation 
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Table 8.1 Case series
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8.5 Health Economics
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8.6 Perspectives
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8.7 Conclusions
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in routine inguinal hernia repair in the near future.

Table 8.2 Suggested treatment strategies of inguinal hernias. This could become effective if other 
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Onstep technique

Current hernia Previous operation Recommended procedure

Male primary hernia – Onstep

Male, recurrent hernia Lichtenstein Laparoscopic repair 
 Laparoscopic repair Onstep 
 Onstep Laparoscopic repair or Onstep

Female, primary hernia – Laparoscopic repair

Female, recurrent hernia Open procedure Laparoscopic repair 
 Laparoscopic repair Lichtenstein

Male, special cases (prostate cancer,  – Onstep or Lichtenstein 
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9Polysoft Patch for Inguinal Hernia Repair

Edouard P. Pélissier, Giel G. Koning, and Philippe Ngo

9.1. Introduction
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9.2 The TIPP (Transinguinal Preperitoneal Patch) Technique

9.2.1 Operative Technique
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local anesthesia can make it easier for  the patient to strain and to cough.

In indirect hernias the cremaster is cut at its insertion around the deep inguinal 
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procedure. The sac is dissected and reduced into the preperitoneal space. Blunt 
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bone. Then lateral dissection is carried out in the space of Bogros, up to the iliac 
����	��������	��������>�����
�	�
��
���	�������
���	�
������	��������	�
��=������
�	�
��� ��	� �����	��

�	�	��	��	��		�� ��	��	�����	���
�
�
�
����
���
�������� ��� ���

���	�	
��������		
�����	������������	�=��	��
�
���	�������
���	�������
��	�

>�	� 	*�	��� ��� 
���	������ ����� �	� ���=��	��� ��� 
������

�	� ��	� �
����� ����
���	�	*�	����	�
���	����������	���	���	�	��
���������	�����!����
����	����	��	�����
�����	���
	*�=��	�������	�
��	�����������	�������
�
������	�
��	������������
������	��

���	���
����	��
�	������
�������

	`�
�	�

]�� ��	� 	�
� ��� ��	� 
���	������� ��	� �
��	� ��� �	���	
� �	���	� ����		
����
��� ��
�	�	��� ��� ��	� �
����� >�	� ���	� ��� ��	� �
���� ��	
���� ��� �
��	�� ��� ����	��
according to anatomy.

>�	��	
�
���
��������	��
�������
	�����
	����������
��	
�=���������	�
��	���������
the pubic bone. To do so, one angled retractor lifts the epigastric vessels, another 
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one (blade retractor) reclines the peritoneum medially, so that the Cooper’s ligament 
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the other, the surgeon manages to gently introduce the lateral half of the patch 
in the lateral compartment of the preperitoneal space. Then, the retractors are 
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In direct hernias a circular incision of the transversalis fascia is performed 
at the base of the sac and the sac is reduced. Then, preperitoneal dissection and 
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the cord and correctly cover the lateral compartment. The procedure is very easy 
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9.2.2 Tips and Tricks
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peritoneum. As small blood vessels are contained in the fat, they are not damaged 
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they are easily palpated and protected by the vascular sheath.
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changing hands can facilitate the gesture.
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it is important that: 1) the clamp does not hold the memory-ring, 2) the clamp 
is positioned under the patch, so that the patch is bent over the clamp and its 
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the iliac spine.

Correct deployment of the lateral part of the patch is essential, because in the 
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discomfort. If this occurs, a very simple solution can relieve such symptoms. A 
short skin incision (1-2 cm) located over the kink is performed in local anesthesia. 
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scalpel or scissors and the plastic ring is easily pulled out.
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Therefore, spinal or local anesthesia is very useful. It is suggested to start these 
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9.2.3 Results
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of preoperative pain that remained unchanged after operation and three cases of 
pain that could clearly be related to causes other than surgery [4]. In the largest 
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Lichtenstein, using an accurate methodology, focused on reducing the risk of errors 
in the dimensions of bias, random error and the chosen outcome measures [8]. The 
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9.2.4 Advantages of the TIPP
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intraabdominal pressure, can result in nerve damage. The crucial role of nerve 
damage may be underlined by the great number of publications aimed at dealing 
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Nerve entrapment by sutures may be avoided by using glue, but the results of 
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not really established and self-adhesive patches do not do any better [12]. All of 
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this is understandable, since glue can prevent nerve entrapment by sutures, but 
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9.3 The TREPP (Transrectus Sheath Extraperitoneal  
Procedure) Technique
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– use a simple, easy-to-learn, open technique
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– neither dissection nor reconstruction of the inguinal canal.

A description of the technique and preliminary results has been published [18, 
19]. The operation is performed under spinal or general anesthesia. The incision 
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length of about 6 cm. The anterior rectus sheath is divided parallel to the incision 
and the rectus muscle is retracted medially. At this level the transversalis fascia is 
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In case of a direct hernia, reduction of the sac is easily achieved by dissection 
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Only the anterior rectus sheath and skin require suturing.

The preliminary results on 1000 cases are promising [19]. Only 19 benign 
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9.4 The ONSTEP (Open New Simplified Totally  
Extraperitoneal) Technique
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of the lateral compartment of the preperitoneal space. This technique is described 
by Rosenberg and Andresen in another chapter of this book.

9.5 Future Developments
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10Minimal Open Preperitoneal (MOPP)  

Technique

Marc Soler

10.1 Introduction
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The Ugahary technique [3, 4] achieved this ambition by combining the 
concept of visceral sac reinforcement by means of a large Stoppa prosthesis [5] 
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10.2 Prosthesis and Instrumentation

The prosthesis is selected according to the need to be unrolled in the preperitoneal 
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(Fig. 10.3) to facilitate proper deployment of the prosthesis. The prosthesis is 
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Fig. 10.2�~�^^�
incision
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10.3 Surgical Technique

10.3.1 The Minimal Open Route Between the Skin and the Deep  

Inguinal Ring
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incision transversely to the union of the internal and middle third. 
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The spermatic cord is dissected (Fig. 10.4), separating the funicular pedicle 
���	����	� ���	�������� ��� �	����	���
��>��	� ��� ���	� ��� ����	�	��
��� ����	�
�
�	�
��
��
�
�
�=�������	
�
���
���������	���	��
�������
��>�	����
����
�����	�
�
�����
�������	������ ������
���	��	��!��	�	������ ��	���	�
��	��=�	���� ��	��
�	��	��
��	
�
medially. At this step, a lateral hernia sac is sought: locating a large and old sac 
���	
�����������	���	������=�
�
���
����
�������	���������*��
���
��������	����
��

Fig. 10.3�>�	�~�^^�
prosthesis. a Large pore 
���	�����������	�	�
mesh. b Non-knitted 
���Q���	���	����	�
��
reinforcement. 
c�^	����	�
���	�



90 M. Soler

The lateral sac is separated from the cord (Fig. 10.5). Similarly, a lipoma of the 
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10.3.2 Cleavage of the Preperitoneal Space
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the preperitoneal space is initiated (Fig. 10.7), back to the transversalis fascia 
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and Bogros. Cooper’s ligament is easily spotted, the bladder pushed back, and the 
retropubic space is cleared (Fig. 10.9). Dissection of the space for accommodating 
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Fig. 10.7 Cleavage of 
the preperitoneal space 
is initiated through the 
deep inguinal ring
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10.3.3 Parietalization of the Spermatic Cord

The elements of the spermatic cord should be separated from the peritoneum, 
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the cord (Fig. 10.10). During the dissection, the spermatic sheet described by R. 
Stoppa [7], uniting the vas deferens medially and the spermatic vessels laterally, 
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10.3.4 Placing the Prosthesis
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Fig. 10.9 Dissected preperitoneal space. a Cooper’s ligament. b Bladder. c Visceral sac. d Sper-
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parallel to the inguinal ligament, up retropubic region, taking into account the 
previously obtained measurement (Fig. 10.12).

The same forceps is used to grasps the upper and lateral part of the prosthesis 
and introduce it in the upper and lateral portion of the preperitoneal dissection 

Fig. 10.10�^
��	�
���
����������	���	��
�������
��������	���	��=���	��
������������	������
�	

Fig. 10.11�>�	���
��	�
���
��������
���	�
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is placed in front of the psoas muscle. The prosthesis is thus partially deployed in 
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its periphery (Fig. 10.13).
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Once the prosthesis is in place, the operator sees the deep inguinal ring 
spontaneously close partially, “like a sphincter”. It is not necessary to suture the 

Fig. 10.12�!����
������������	��	����������	�
�	����������	��

Fig. 10.13 Checking and improvement of the correct position of the prosthesis using a spatula
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removal of the strips on day 10.

10.4 Indications

All primary, inguinal or femoral hernias can be treated by this technique, in 
particular large scrotal inguinal hernias (Fig.10.14) or femoral hernias (Fig. 10.15). 

Fig. 10.14 Scrotal hernia. a�^�	��	�
���	���	���
b �
������	���c��
��"����	�

a

c

b
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In the presence of bilateral hernia, both sides are operated on in the same operating 
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����� ������ "��"��������� ��	������������� ��� �	��������� 
� �	��������	����� ��	�
preperitoneal space is often free of adhesion. If the previous prosthesis is retained, 
sometimes a plug must be resected.

Fig. 10.15 Femoral hernia, 
	*�	��
���
����������	��	���
��
�

Fig. 10.16 Recurrent hernia 
after Lichtenstein. Black line, the 
initial Lichtenstein incision. Red 
line����	�


��	
�~�^^����������
to treat the recurrence
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10.5 Special Cases

10.5.1 Female Hernias

>�	� ����
� ���
�	��� ��� 
��
��� 
���
���� 
���	��	
� 
�
� �	�����	
�� ��� ��� �
��	���
�	��	��	
������
��������	�	*�	��
������`�	��
��

10.5.2 Femoral Hernia
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10.5.3 Scrotal Hernia

It is easy to dissect step by step a bulky inguinal scrotal sac, the distal part of the 
sac may be dropped in the scrotum.

10.5.4 Strangulated Hernia

It is also possible to treat a strangulated hernia. An intestinal loop can be resected if 
necessary, through an enlarged transverse incision. Then it is possible to complete 
��	���	�
����������	��
�	��
������������������������������	�����
�	��
��

10.6 Contraindications
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incision. It is not a conversion.
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10.7 Personal Data
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Table 10.1��
�	���	�
	����
�������
�
��	��������
�
�������	������X��	���
����	�
�	
��	��		��
September 2011 to June 2015

Hernias operated  778 

Mean follow-up 711 days

� ~�^^��[[
Technique Ugahary 74

 Lichtenstein 25

� ^
��	����$�[� ~	��[X���#��[$�������	��$"��#�$$��
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��������������
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� � \
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� � ~	
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������[��[��

� � ~��	���
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   Bladder retention 2
� � ^��	������"
� �������
������ <��	�=��
�����	�������
  Deep infection 0
  Reoperation 0

� �� ���
�����������"[�#������
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����·���� ~�
	�
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10.8 Conclusions
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be adapted.

The patients are preferably treated in an ambulatory setting according to the 
usual criteria and precautions. There are no particular restrictions regarding the 

����	
�������	�
���	�
�������	�������

�
������
������
�	�������������
���
�
����
cases of recurrence.
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11Transabdominal Preperitoneal Patch (TAPP)

Jan F. Kukleta

11.1  Introduction
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latter did not use the advantage of dissection of the preperitoneal space, retraction 
of hernia sacs or preperitoneal lipomas, but placed the non-absorbable prosthetic 
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therapy from today’s perspective.

One has to change something 
sometimes in order to improve.



102 J.F. Kukleta

>�	� ���	����	� ��� �����
�� ���
���	� ��	�	�����	
�� ������ �	���
� �	�
��� ��� ��	�

	�����	������
��
��	����Q
�����
��	��	������
���
	���
���	��	
���	�	�����	
��
��
�	����	�����
�
���	��
������
������	���
����������	���
��
	�	����������>]^^�

�
�>�^��	
�����	��
�	�=�
�����	����	����
���	�	����
���

11.2 History of TAPP
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11.3 The Standardized TAPP [7]

11.3.1 Pneumoperitoneum
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contralateral groin and the remaining anterior aspect of intraabdominal content 
(Figs. 11.1–11.3).

11.3.2 Dissection

The preperitoneal space is entered through a planned incision of the visceral 
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starts laterally in a fairly avascular plane supported by the “pneumodissection” of 
CO

2
 gas under a pressure of 12 mmHg. We enter the space of Bogros (Fig. 11.6). 
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Fig. 11.1 Left indirect inguinal hernia

Fig. 11.2 Left direct inguinal hernia

Fig. 11.3�~�*	
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Fig. 11.5�^	�����	
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Fig. 11.4�^	�����	
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Fig. 11.6 Entering the space of Bogros on the right
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Crossing the epigastric vessels in a medial direction, the endoabdominal fascia 
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a continuation of each other, because they are not on the same level [9]. Further 
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arch (Fig. 11.7) up to the landmark of the symphysis pubis. The dissection 1-2 cm 
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and laterally to the origin of the epigastric vessels and the inner inguinal ring, 
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11.10). Medial to the spermatic cord, a vascular anomaly of the arterial or venous 

Fig. 11.7 Left direct hernia dissected

Fig. 11.8�\	���=���	�����]������
���	����
���
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Fig. 11.9�^�	�	��	
���	��
�����
���
���	�����
���	�����
��������	������

Fig. 11.10 Delicate dissection in triangle of doom on the right, vas deferens

Fig. 11.11 N. cutaneus femoris lateralis on the left
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Fig. 11.12 Genitofemoral nerve on the left

Fig. 11.13 Dissection of indirect sac on the left side

Fig. 11.14 Cord lipoma on the left side
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Fig. 11.15�>����	�
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Fig. 11.16��	��Q	*�	�
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canal. Laterally to the spermatic vessels a fat pad covers some nerves of the lumbar 
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nerve) (Figs. 11.11 and 11.12). This area is called the triangle of pain. A very thin 
tissue layer covers both triangles and protects the fragile underlying structures in 
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thermal damage. After retraction of all hernia sacs and preperitoneal fat (Figs. 11.7 
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should be removed out of the inguinal canal because they are or may become 
symptomatic (Fig. 11.14). In large direct hernias, the remaining defect after 
retraction of the preperitoneal fat leaves a dead space behind. This predisposes to 
seroma formation and represents a risk factor for potential mesh dislocation. The 
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in order to reduce this risk. The indirect sac should be retracted completely out the 
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11.3.3 Mesh Placement
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11.3.4 Fixation
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Fig. 11.18��������	�=*
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Fig. 11.20�^	�����	
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11.3.5 Peritoneal Closure
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11.3.6 Closure of the Trocar Incisions
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should be closed in layers [7].

11.4 The Advantage of the TAPP Technique

!��>]^^� ��	� 	�
�����	� 	��	��� 
�� 	*������� ��
�	� 	��
��	
� ��� ��
2
� ������
������

>�	��
��	������������
�	�
����������
���	
�	��
	��		�������	�	���
�
�������	��

	*�	������>�	� ��		���	����� ��	�������
	�	��� ��� ��	� �����
�	�
�� 
�
� �����
�
�	�
��
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and recurrent hernias, unilateral and bilateral, inguinal and femoral, in females 
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11.5 The Rationale of the TAPP Technique
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importance of the surgeon’s performance in terms of delicate and atraumatic 
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11.6 The Logic of the TAPP Technique 

Groin hernia is a very frequent occurrence to be electively treated. The advantages 
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generally accepted. The necessary skills for these techniques have to be acquired, 
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any advanced laparoscopic procedure.
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laparoscopic elements to be perfected in a very frequent procedure, it should 
become our ambition to make it to “the teaching operation” in order to become 
a logical part of a modern surgical curriculum. Thanks to the collective effort 
��� �
���� ���
	
� ��� �	�� �<������� ~��	�	��� �����	��� ����	���� �	�	�
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12–16] and Kukleta [7, 10–12, 16, 17] in order to facilitate structured teaching 
and to ease the learning curve of this useful procedure.

It often seems impossible … until it’s done  
(Nelson Mandela)
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12Total Extraperitoneal (TEP) Approach in  

Inguinal Hernia Repair: the Old and the New

Davide Lomanto and Eva Lourdes Sta. Clara

12.1 Introduction

Endoscopic inguinal hernia repair has three surgical approaches from totally 
	*��
�	�����	
�� �>�^�� �	�
��� ��� ��	� ��
��
�
����
�� ��	�	�����	
�� 
����
���
�>]^^��
�
� ��	� �	��������������
�	�����	
�����
���	����	�
��� �!^�~���>�	�
������ ���� 
�	� ��
	��� ������	
� ���� ��	� �������� 

�
��
�	�� ��� ���	�� �	����	��	�

�
��������
������
�	���
�
��	��	��������	���	������
�	
������	���	���	�
���
����	����	�������	�	����	����	���
���	���
����	������	�����	����	
��������	������
a large prosthesis [1, 2]. 

>�	�	� 
�	� ���	� �	�	=��� �	�
�	
� ��� 	
��� �	����`�	�� ��	�
���� ��� ��	� >�^�

����
�����	�	���������
��������������
�
����
���������������
���
�
�������	�
���	�


�	�����������	����>]^^���	������
�
�	�
����
	��
���	�	*
���	
�����
������������
undiagnosed hernia and it can be useful as a diagnostic tool in an emergency 
hernia repair or irreducible cases.

12.2 Indications
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12.3 Contraindications
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12.4 Relative Contraindications
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the operation may be converted to an open approach, as deemed necessary by 
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require one to be more careful during the lateral dissection.
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Large inguinoscrotal hernia is also a relative contraindication depending on 
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12.5 Preoperative Preparation
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current corticosteroid use, immunosuppressive conditions, obesity, diabetes, and 
malignancy) or surgical factors (contamination, long operation duration, use of 
drains, urinary catheter) [4, 5].
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and/or length of surgery more than 1.5 hrs it is advisable to decompress the 
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of the procedure.

12.6 Operating Theatre Setup

12.6.1 Instruments
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– (1) 10-mm Hasson’s trocar
 – (2) 5-mm trocar
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 Based on the IEHS guidelines, it is recommended to use a balloon dissector 
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the learning curve is overcome, to reduce the cost of the procedure, a blind 
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(12 × 17 cm).
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to avoid translation of the mesh and to reduce the risk of recurrence. Today 
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Histoacryl, BBraun, Germany, etc.) are also available and several studies have 
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peritoneum and ligation of the hernia sac. Based on the IEHS guidelines, it is 
recommended to close any peritoneal tears to decrease the risk of adhesions 
�������
���	

�������	���������������!����������	���
����
�
��
��	����	������
�
���	��

	�������
�$�Q��Q���
�����
��	������	�
�
�
��	*��
������	
����	
	��
knot.

12.6.2 Patient and Surgical Team Positioning

>�	��
��	��� ��	�� �����	� ���
� �������>�	�
	�	��	������������ �"�Q"$�
	��		��������
both arms tucked at the sides, under general anesthesia. The attending surgeon 
stands on the side opposite the hernia defect side and the assistant stands beside 
the attending surgeon at the cephalad side of the patient (Fig. 12.1). The nurse 
stands on the same side as the surgeon, near the feet of the patient. The monitor 
and video equipment are placed at the caudal end of the operating table, either 
��
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����
������
��������
be helpful in improving visual space.

Fig. 12.1 Operating room set-up
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12.7 Surgical Technique

12.7.1 Entering and creating the Preperitoneal Space
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anterior rectus sheath is then incised, lateral from the midline, on the ipsilateral 
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posterior rectus sheath (Fig. 12.3).
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Fig. 12.3 Rectus muscle 
retracted laterally
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Fig. 12.4 Balloon dissector

Fig. 12.5 Trocar placement
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12.7.2 Medial Dissection (Space of Retzius or Prevesical Space)
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the pubis arch. The dissection should go 2 cm beyond the symphysis pubis to the 
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the retroperitoneal space.

12.7.3 Lateral Dissection (Lateral Space of Bogros)
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until the psoas muscle can be seen. The lateral space of Bogros is delineated and 
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used at this level. (Figs. 12.7 and 12.8). The limits of the lateral dissection are 
inferiorly the psoas muscle, superiorly the ASIS and cranially the arcuate line.

Fig. 12.6�<�
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12.7.4 Hernia Sac Identification and Reduction

Once the medial and lateral dissection is completed (Fig. 12.9), we should be able 
to identify the entire hernia defect, followed by a proper hernia sac reduction and 
repair. This will allow the surgeon to visualize all the anatomical landmarks, to 
lessen the risk of injuries, to have a wider space for placing the prosthesis and, 
in case of inadvertent tear of the peritoneum, to continue to work safely without 
being affected by the pneumoperitoneum.

�*�����	������	�����	�����	����	
�����=�	������
��	��

	�
��	��
������	�	�
medial and lateral dissection followed by the hernia sac reduction (Fig. 12.10).

Fig. 12.7 Triangle of pain 
and triangle of doom

Fig. 12.8 Lateral cutaneous 
nerve at the space of 
Bogros
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12.7.5 Hernia Reduction

Medial or Direct Hernia In the endolaparoscopic approach, a defect medial to 
the inferior epigastric hernia and at the level of the Hesselbach’s triangle is a 
direct hernia. Reduction can be easily achieved by identifying and holding the 
hernia “pseudosac” and dividing it from the preperitoneal lipoma and peritoneum. 
Special care should be taken once the pubis arch is reached because of the risk of 
������������	�������
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���	��	���
�
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The “pseudosac” is grabbed and the hernia contents are then reduced.

Fig. 12.9 Anatomic landmarks in endo-laparoscopic inguinal hernia repair

Fig. 12.10�~���	����	
�����=�	
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Femoral Hernia Reduction of the hernia sac and content is achieved by gentle 
traction keeping in mind that the vessels hide behind the content (Fig. 12.11). If 
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Indirect Hernia Lateral to the IEV lies the deep ring and indirect hernia. The 
standard approach to indirect hernia repair requires the spermatic structures to be 
separated from the hernia sac. This can be achieved using the medial approach and 

Fig. 12.11 Femoral hernia

Fig. 12.12 Widening of the 
femoral ring at the medial-
upper side
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to the testis by overtraction. It is suggested to divide the sac using diathermy to 
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loops. Lipoma of the cord should be fully reduced.
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12.7.6 Mesh Repair

>�	� =�
�� ��	�� ��� ��	� �	���
� �	�
���� ������ ��� 
���	�	
� ��� ���	����� ��	� 	����	�
����	����	
�����=�	������
������	���� �
��	Q���	�������	�������"����"$�����>�	�
mesh is rolled up and inserted through the 10-mm trocar. A “no-touch technique” 
is mandatory to avoid mesh infection. The mesh is opened and inserted into the 
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muscle. In bilateral hernias, there should be a 1-2-cm overlap of the meshes at the 
midline. It is important to make sure that no part of the peritoneum is under the 
mesh to prevent any recurrence.

Fig. 12.13 Obturator hernia



126 D. Lomanto and E.L. Sta. Clara

The mesh is then anchored using tackers or sealant to prevent mesh migration 
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ligament, medial to the inferior epigastric vessels at the rectus muscle and, if 
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postoperative chronic pain.

An accurate hemostasis should be guaranteed if the correct surgical plane is 
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mesh is not rolled and the peritoneum stays in front of the mesh so as to prevent 
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necessary. The ports are then removed and the anterior rectus sheath incision at the 
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sutures or glue.

12.8 Reduced and Single Port Technique
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hernia repair but for also cholecystectomy, appendectomy, adrenalectomy, etc. 
[9–13]. The possible advantages of single or reduced port surgery in hernia 
repair can be attributed to less pain, better cosmesis, less risk for port-site hernia, 
and even shorter hospital stays. A technical challenge is the ergonomics, as the 
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12.9 Postoperative Care
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12.10 Complications
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12.11 Conclusions
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treatment is for bilateral or recurrent hernias. As for any successful surgical 
technique – but especially in hernia repair – a careful patient selection, a good 
understanding of the anatomy, an adequate surgical technique and the surgeon’s 
	*�	��	��	�
�	��	���������
����	���
���������
���	�	�
����
�������
��������	������

������
�	���������Q�	���
�
�����Q�	����������
������

References

"�� ~	����~]������	������~	������	��
���������~	�
Q
�
����������
�
����	
�������
�����
���
comparing open and laparoscopic inguinal hernia repair. Br J Surg 90:1479–1492

��� �	���������
�	��
�����	���
�^�	��
�����""�����
�	�
��������
���	���
��	�
�����
�
������������
��	��
����
��¦��	���
�"$�"$'"X

3. Lomanto D, Katara AN (2006) Managing intraoperative complications during totally 
	*��
�	�����	
���	�
������������
���	���
��~�����]��	���<������"�$'"��

[�� <������~ �̂�]��	�
�
�	��>���
�Q��	��	��~�	��
������#�������	
���	���
�<���	������
	���	��
on the treatment of inguinal hernia in adult patients. Hernia 13:343–403

$�� �����	�� ���]��	���� ~��� ����

�
�>� 	�� 
�� ���""�� ���
	���	�� ���� �
�
��������� �>]^^�� 
�
�
	�
���������>�^����	
��	������������
���	���
��!��	��
����
����
��	���
�<���	����!��<����
Surg Endosc 25:2773–2843

��� ����>>��\
�	����~����	
������\��
���������"�����
�����������
��	*��
�	�����	
���	�
���
����	����	���������
���	���
��
�$'�	
���	��	����	���
�"[�[��'[X�

7. Lau H, Lee F (2002) A prospective comparative study of needlescopic and conventional 
	�
��������>�^��	������
�����<������
����"��"���'"�[�

X�� ����>>����	�����\
�	����~��\��
���������"���\
�
�����������
��
�
����
����	�	�����	
��
�>]^^���	���
��	�
�����
�
������	�������<����\
�
�������
����^	����
��>	�������X#'�#�

#�� �


���������
�>���
�
�	�]�	��
�����"���\
�
���������>]^^�������
���	���
��	�
���������
�		
�	��������������	�����
�"$'�	
�������	��	���	�	*�	��	��	�����"���
��	�����<������
����
26:1898–1902

"��� >�
������� <�� ��������� ��� �	��
	���� �� 	�� 
�� ���"��� <���	�
���� �	��	�� 
�
� �	�
Q
�
������ ���
�
�
����	
�������
�����
�������
����������	Q����������	���������	�����
���
�
������������-
lecystectomy. Br J Surg 100:191–208

""�� �����]���]���������"���<���	�
�����	��	����������	�����������
�
���������������������	����
Br J Surg 99:1353–1364

"��� �	��
�����~
��	���>��]��	
�!����"���]��	��	����������
�������
���	������	���������������
laparoscopic appendectomy. J Laparoendosc Adv Surg Tech  22:641–646

"��� ���� >>�� ]�
��
�� ]�� ��	�� �� 	�� 
�� ���""�� <����	Q����� 
��	��� 

�	�
�	������� ���� �����
��
	*�	��	��	����\
�
��	�
����]
��<����>	���]��"�X"$'X"#

14. Goel R Lomanto D (2012) Controversies in single port surgery. Surg Laparosc Endosc 
^	����
��>	�������X�'�X�

15. Fuentes MB, Goel R, Lee-Ong AC et al (2013) Single-port endo-laparoscopic surgery 
�<^�<���������
����	*��
�	�����	
��������
���	���
��
�������
��
���
��
�������	������������	�
����
Hernia 17:217–221



12912 Total Extraperitoneal (TEP) Approach in Inguinal Hernia Repair: the Old and the New

"��� ���	�
���	�<��]�
��
������
����]�	��
�����"���<����	Q������	���������	�����
���
�
���������
���
��	*��
Q�	�����	
��������
���	���
��	�
����
������	����	���
�
����	
����������	
�������
��
trial. Surg Endosc 30:1356–1363

"��� >	�������]��	����~��������`��\�	��
���"##[���������
������
�
��	����	��	��������
�
��-
scopic repair of groin hernias. A multi-institutional retrospective analysis. Surg Endosc 
8:1316–1323

"X�� ��
���~]��"##����	��	��������
�������
�
���������������
���	���
��	�
����<����\
�
�����
Endosc 3:342–345

"#�� �	��*�����
�	����������
��	�
��<��"###��\
�
����������	������
�����������
���������
�������
Surg Endosc 13:328–331

���� ~���	�� ^��� �	����� ~�� 

���
� ]\�� �
����� ��� �"##X�� \
�
��������� �	���
� �	�
��� '�
complications. JSLS 2:35–40

�"�� �
�
����
�\>�����	��~�����"���\
�
����������	�������	��������
���	���
��	�
����<���������
North Am 93:1269–1279

22. Bittner R, Montgomery MA, Arregui E et al (2015) Update of guidelines on laparoscopic 
�>]^^�� 
�
� 	�
�������� �>�^�� ��	
��	��� ��� ������
�� �	���
� �!��	��
����
�� ��
��	���
�
Society). Surg Endosc 29:289–321



131G. Campanelli (Ed), Inguinal Hernia Surgery,
Updates in Surgery
DOI: 10.1007/978-88-470-3947-6_13, © Springer-Verlag Italia 2017

C.D. Ballecer (�)
Center for Minimally Invasive and Robotic Surgery
^	���
��]�����
��&<]
e-mail: cballecer@cmirs.com

13Robotic Transabdominal Preperitoneal  

Inguinal Hernia Repair

Conrad D. Ballecer, Edward L. Felix, and Brian E. Prebil

13.1 Introduction

While the DaVinci robot (Intuitive Surgical Inc.) has been in use since the turn 
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data demonstrating value relative to conventional laparoscopy. Despite the above, 
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many believe translates into an enabling or facilitating technology.

<���	���������	���
�������	���
�
������������������
���	���
��	�
����������	�

����	���	���������������
	����	� �����	���	��
�����	
��	�	=����]
��������
�	��
�
��� ����� "[� ��� "#�� ��� ��	� &���	
� <�
�	��� ~
��� 
�������	� ���� �	�	��
�����
�
�	�� 
�� 
� �	��
�	��� ��� ��	� 
��=������ ��� ��	� 
����
���� ������ �	`���	�� ����� 
�
�����	�	����	���
	���
�
���������	�
�
�������������
�
{������	����	
�����=�	�
�~^���
���	���
����	��	�����
�����������������
�������	��	�	���������������
�	��>�	�
������	
�	�
������	��	������ ��	��������� �������	����
��
����	
��
�������	����
to regularly incorporate MIS hernia repair into their practice. This statement 
underscores a very important concept in that robotic inguinal hernia repair 
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repair must be adhered to.
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This chapter is dedicated to detailing the robotic transabdominal preperitoneal 
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13.2 Patient Positioning, Trocar Set-up, Docking,  
and Instrumentation

The patient can either be placed in a conventional supine or lithotomy position. 
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trocar although an 8.5-mm daVinci (dV) trocar for the 8-mm camera may also be 

Fig. 13.1 Adoption of 
robotic inguinal hernia 
repair (courtesy of Intuitive 
Surgical Inc.)

Fig. 13.2 Adoption of 
robotic ventral hernia 
repair (courtesy of Intuitive 
Surgical Inc.)
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the camera port, irrespective of the site of the hernia.
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right and left groins in the setting of bilateral hernias.
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hernias, a dV Maryland bipolar grasper may be considered helpful to facilitated 
hernia sac reduction.

Fig. 13.3 ^������������

Fig. 13.4 Docking in a supine lithotomy position



134 C.D. Ballecer et al.
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at the operator’s discretion. After docking of the robot, the instruments are placed 
under direct vision.

13.3 Technical Steps

13.3.1 Reduction of the Hernia Content
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handling is required, the dV fenestrated bipolar instrument is used because of its 
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Fig. 13.6 Incarcerated 
femoral hernia

Fig. 13.5 dV Instrumentation
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reduction, viability of the intestinal segment must be assured. We routinely 
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13.3.2 Evaluation of the Surface Anatomy

After successful reduction of the hernia content, key surface anatomical 
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not only delineate the type of hernia present, but also provides a road map to guide 
preperitoneal dissection. The bedside assistant is advised to palpate the level of 
the anterior superior iliac spine (ASIS) to reference the position of the iliopubic 
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13.3.3 Peritoneal Incision
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level of the median umbilical ligament. This transverse incision should be made 
a minimum of 5 cm cephalad to the superior aspect of the hernia defect. This 

Fig. 13.7����	���
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include avoidance of perforating vessels to the the overlying rectus muscle 
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or cues is employed to overcome the loss of haptic feedback during peritoneal 
retraction and manipulation.

Fig. 13.8 Surface anatomy 
(MUL, medial umbilical 
���
�	����IEV, inferior 
	���
�������	��	����VD, vas 

	�	�	����SV, spermatic 
vessels)

Fig. 13.9�^�	�	�����	
��
dissection
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13.3.4 Hernia Sac Reduction
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tion. Direct hernia sacs occurring medial to the epigastric vessels and above the 
iliopubic tract tend to reduce readily. The peritoneal sac is dissected free from 
the transversalis fascia (Fig. 13.10). In the setting of an indirect sac, medial and 
lateral dissection is performed to isolate the peritoneal invagination. Meticulous 
dissection of the peritoneum from the cord structures or female equivalents is 
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is performed to dissect the peritoneum off the vas deferens and spermatic vessels. 
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into the intraperitoneal cavity. We routinely divide the round ligament in females 
to facilitate peritoneal dissection. It is mandatory to reduce cord lipomas out of 
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interrupt the subsequent placement of mesh.

13.3.5 Critical View of the Myopectineal Orifice
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Medial Dissection Dissection medial to the inferior epigastric vessels should 
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Fig. 13.10 Hernia sac reduction
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Fig. 13.11 Medial dissection

Fig. 13.12 Cord dissection
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by blunt dissection of the bladder off the pubic bone.
Cord Dissection The peritoneal sac is reduced and the cord structures or the 
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inferior edge of the mesh leading to a common cause of recurrence after MIS 
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and chronic pain. With adequate posterior peritoneal dissection, the triangle of 
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spaces: indirect space, direct space, femoral space, and obturator foramina. The 
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chronic pain (Fig. 13.13).

13.3.6 Mesh Placement and Fixation

It is our philosophy that a large (10 × 15 cm at minimum) mesh should be placed 
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occasionally go larger for big direct hernias.
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or once dissection is complete. Flat mesh can generally be introduced through the 
8.5-mm trocars. We place our mesh after dissection is complete (Fig. 13.14). The 
robotic arm ipsilateral to the hernia defect is undocked and mesh is introduced 
by the bedside assistant via the ipsilateral trocar and directed to the pubic bone. 

Fig. 13.13 Lateral dissection
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trocar can be re-docked and the operator can lay the mesh in a correct position 
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particular attention paid to the inferior edge of the mesh.

According to surgeon preference and mesh choice, there are options for no 
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Cooper’s ligament, one tack high superomedial, and one tack high superolateral. 
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13.3.7 Reperitonealization of the Mesh

>�	��	�����	
���
���
���	� �	Q
����*��
�	
� ��������	�	������	�� ��	��	��������
either tacks or running suture (Fig. 13.15). If manipulation of the peritoneum 
causes buckling of the mesh, further posterior peritoneal dissection is advised. 
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rents. Alternatively, sutures can be used to close small peritoneal tears.

Fig. 13.14 Mesh placement
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13.3.8 The 10 Commandments of Felix
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approaches for the repair of inguinal hernias via the posterior approach. It has served 
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hernia, an important cause of recurrence. The advantage of a laparoscopic 
repair is that it repairs and reinforces all four potential sites in every patient.
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4. Must be able to see the iliac vein in order to prevent missing a femoral hernia. 
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peritoneum, there is a femoral hernia.

5. Must look for and dissect the tissue lateral to the vas and vessels, the lipoma. 
The lipoma must be pulled out of the internal ring in every patient. The lipoma 
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at the end of the procedure. The lipoma does not need to be resected as long as 
its vasculature is maintained.
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the mesh. If the peritoneum lifts the mesh, start over.
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Blind tacking to close the peritoneum should be avoided.
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13.4 Conclusions
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in general surgery underscores the importance that this approach be treated as 
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incidence of postoperative chronic pain. The learning curve, therefore, must be 
respected. It is the goal of the authors to use this chapter as a guide to pave a 
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14Meshes for Inguinal Hernia Repair

Karl A. LeBlanc

14.1 Introduction
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absorbable product.

Biologic mesh has been available for a number of years but has been touted for 
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14.2 Polypropylene Products
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Table 14.1 Flat sheets of polypropylene mesh

Basic–M, Di.pro Medical Devices, Turin, Italy

^���
�����Di.pro Medical Devices, Turin, Italy

>^���
��	�����
��������Di.pro Medical Devices, Turin, Italy

Bulev, Di.pro Medical Devices, Turin, Italy

Bulev B, Di.pro Medical Devices, Turin, Italy

^�������������Di.pro Medical Devices, Turin, Italy

^���������������Di.pro Medical Devices, Turin, Italy

Bard Mesh, Davol, Providence, RI, USA

Bard Soft Mesh, Davol, Providence, RI, USA

4 D Mesh, Cousin Biotech, Wervicq-Sud, France

���
�	���^ �̂�FEG Textiltechnik mbH, Aachen, Germany

���
�	���^^�\������FEG Textiltechnik mbH, Aachen, Germany

Hertra 1, 2, 2A, HerniaMesh S.r.l., Turin, Italy

Hertra 6, 6A, 7, HerniaMesh S.r.l., Turin, Italy

Hertra 9, 9A, HerniaMesh S.r.l., Turin, Italy

Hybridmesh, HerniaMesh S.r.l., Turin, Italy

Optilene Mesh, B. Braun Melsungen AG, Melsungen, Germany

�����	�	�~	���\ �̂�B. Braun Melsungen AG, Melsungen, Germany

Optilene Mesh Elastic, B. Braun Melsungen AG, Melsungen, Germany

��
��^�	��
�	
��	����HerniaMesh S.r.l., Turin, Italy

^�	���	�	�~	����B. Braun Melsungen AG, Melsungen, Germany

^�	������Cousin Biotech, Wervicq-Sud, France

^���	�	��Ethicon Inc., Somerville, NJ, USA

^���	�	�<����~	����Ethicon Inc., Somerville, NJ, USA

Repol Angimesh 0, 1, 8, 9, Angiologica, S. Martino Sicc., Italy

Surgimesh WN, BG Medical, Barrington, IL, USA

Surgipro, Medtronic, Mineapolis, MN, USA

T5 prosthesis, HerniaMesh S.r.l., Turin, Italy

TiMesh, pfm medical ag, Cologne, Germany

Tilene Blue, pfm medical ag, Cologne, Germany

Ultrapro, Ethicon Inc., Somerville, NJ, USA
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product that is partially absorbable and may be square, rectangular or preshaped.
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Blue is the material that has blue lines to assist in the alignment of the mesh. 
Ultrapro mesh is a combination product that is of polypropylene but also has 
equal parts of absorbable poliglecaprone-25.

14.3 Polyester Materials
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differing thicknesses.
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14.4 Fluorinated Materials
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available as the Omyra mesh by B. Braun.

14.5 Plug Devices

]� �
��	� ����	�� ��� 
	���	�� �
�	� �		�� ���=���	
� �������� ����� ��	� ��
�	� ��� 
�
���	��>�	�	�
�	������=�
���
���	�	��	����	����	�	�
�	�����
�	
�����	���������	�
�	�	�����������	��
�	��
�	��
�����	�	*
������=���
�����
�
���	��	����������	��	���
itself (Table 14.2).

>�	�[�����	����
�������
����`�	���
�	���
���
��
�����
�����^^~���	����	�
������
���
�
���>�	��
���^���Q^
��������	���
������
���	�	������=���
���������
the overlap portion and is also made of the Surgimesh WN material noted above. 
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4D Dome, Cousin Biotech, Wervicq-Sud, France

�
���^���Q^
����<���	���BG Medical, Barrington, IL, USA

^
��	�	*�^����
�
�^
����<���	���Medtronic, Mineapolis, MN, USA

^	�=*�������Davol, Providence, RI

^	�=*�\�����������Davol, Providence, RI

^�	���	�	�~	���^�����B. Braun Melsungen AG, Melsungen, Germany

T1 plug, HerniaMesh S.r.l., Turin, Italy

T2 plug, HerniaMesh S.r.l., Turin, Italy

T3 plug, HerniaMesh S.r.l., Turin, Italy

T4 plug, HerniaMesh S.r.l., Turin, Italy

TEC–T, Di.pro Medical Devices, Turin, Italy

TEC–TB, Di.pro Medical Devices, Turin, Italy

Tilene plug and patch, pfm medical ag, Cologne, Germany

Ultrapro plug, Ethicon Inc., Somerville, NJ, USA
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Herniamesh supplies a variety of plugs, as listed in Table 14.2. The T1 plug is 
designed to be formed into a “dart” and inserted into the defect. The T2 is made 
for open repairs also and possesses a small overlay portion. The T3 has a larger 
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of one of the Hertra meshes discussed above.
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14.6 Preformed Materials
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it is intended. The most common devices for open repair are listed in Table 14.3. 
These are all made of polypropylene.
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Table 14.3 ^�	����	
��
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��

���	��^
�����Davol Inc., Warwick, RI, USA

~��^
�����Davol Inc., Warwick, RI, USA

���	*��Davol Inc., Warwick, RI, USA

~�
�=	
����	*�~	����Davol Inc., Warwick, RI, USA

^��������Insightra Medical Inc., Irvine, CA, USA

^���	�	��	���
�<���	���Ethicon Inc., Somerville, NJ, USA

^���	�	����^
�����Ethicon Inc., Somerville, NJ, USA

3D Max, Davol, Inc., Warwick, RI, USA

3D Max Light, Davol Inc., Warwick, RI, USA

Visilex, Davol Inc., Warwick, RI, USA

Ultrapro Hernia System, Ethicon Inc., Somerville, NJ, USA
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Several other materials that have already been discussed above can be used 
���	���	����	���	������
�
����������	���
�����	�
�����	�	��	���
���]��	�������	��

�	���	��=�������	��
��	���	����`�	��>�	����~
*�
�
����~
*�\�����
�	��

	����
�������������	����	��
����
�	������	�������
�������
�
�
�	��

	�������	����	�	����	�
����	����	
�����=�	��>�	������	*�������	����	���
�
�����
��
����		�����̂ ^~���
���
��
a thicker linear portion that aids in positioning of the product during this repair.

14.7 Biologic Materials

The use of biologic products in the repair of inguinal hernias has never really 
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no short- or long-term data to support this claim at this time.
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intestinal submucosa by Cook (Bloomington, IL, USA). It is a multilayer material 
and differs from all of the other biologic materials listed.
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14.8 Conclusions
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align the materials and the patient for optimal outcome.
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15Inguinal Hernia Recurrence
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15.1 Introduction

Inguinal hernia repair is one of the most commonly performed general surgery 
procedures [1, 2]. Despite its prevalence, there is no consensus regarding the 
optimal approach to inguinal hernia repair [2]. With an estimated recurrence 
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repair is ideal [3, 4]. A thorough preoperative patient evaluation, inspection of 
all potential locations of a groin hernia, and meticulous surgical technique all 
contribute to primary repair success. Nevertheless, recurrent hernias do occur 
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recurrent inguinal hernia repair.

15.2 Risk Factors for Inguinal Hernia Recurrence

There are several patient and operative characteristics that increase the risk of 
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and measure of success from a patient’s perspective [6, 7]. Therefore, instilling 
a sense of self-responsibility in patients to their surgical outcome often leads to 
increased motivation to achieve preoperative goals.

Technical errors also increase the risk of inguinal hernia recurrence. Large 
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ring by prosthetic material can lead to recurrences at these sites. Recurrence at 
the internal ring can also be caused by improper ligation of the hernia sac [8]. 
General surgeons must be conscious of these risk factors during inguinal hernia 
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15.3 When to Repair Recurrent Inguinal Hernias
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15.4 Surgical Approach to Recurrent Inguinal Hernias

The European Hernia Society’s (EHS) recommendation for repair of recurrent 
inguinal hernias is to “modify technique in relation to previous technique” [1]. 
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in the inguinal canal and increases the risk for adverse outcomes such as testicular 
ischemia in a male patient or missing the recurrent hernia sac [3]. Second, the 
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15.4.1 Anterior Approach to Recurrent Inguinal Hernia Repair for 

Prior Failed Posterior Repairs

The anterior approach to recurrent inguinal hernia repair should be used in patients 
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to decrease the risk of inguinal hernia recurrence [3, 4, 6]. For further details on 
the Lichtenstein repair, please refer to Chapter 1.

15.4.2 Laparoscopic Approach to Recurrent Inguinal Hernia  

Repair after Failed Anterior Repair
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The laparoscopic approach to recurrent inguinal hernia repair offers several 
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provide for a more durable repair. A previous long-term study by Bisgaard et al. 
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15.4.3 Approach to Inguinal Hernia Repair after Failed Anterior 

and Posterior Repairs

Re-recurrent inguinal hernia poses a clinical challenge to the surgeon. With each 
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Lichtenstein inguinal hernia repair [15, 18, 19]. Nevertheless, in high-risk 
procedures such as re-recurrent inguinal hernia repair, it is most important to be 
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15.5 Special Attention to the Femoral Canal
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at the time of the original surgery or the spontaneous development of a femoral 
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primary and recurrent inguinal hernia repair operations [21, 22].

15.6 Conclusions

Inguinal hernia recurrence remains a common pathology encountered by the 
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approaches to hernia repair. As recommended by the EHS, approach to recurrent 
groin hernia repair should be different than the original inguinal hernia repair 
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of the femoral canal due to the increased risk of femoral hernia diagnosis during 
presumed recurrent inguinal hernia repair.
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16Chronic Pain after Inguinal Hernia Repair

Giampiero Campanelli, Piero Giovanni Bruni, Andrea Morlacchi, 
and Marta Cavalli

16.1 Definition and Clinical Assessment
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hernia repair and can compromise the patient’s quality of life. Although this com-
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regarding its incidence, terminology, pathogenesis and treatment strategies.

In an attempt to unify the terminology, the International guidelines for pre-
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direct consequence of a nerve lesion or a disease affecting the somatosensory 
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operation, or, if they did, the postoperative pain differs from the preoperative pain.
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pain (neuralgia), burning sensation (paresthesia), hypoesthesia, hyperesthesia, 
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(Tinel’s test) [2].
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include neurophysiological assessment, preoperative characteristics (nociceptive 
function, pain genes, psychosocial factors, pain in other parts of the body) and the 
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16.2 Etiology
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causes (and not infrequently a combination of both). Non-neuropathic causes 
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vas deferens and nerves, periosteal reaction (due to a suture or staple in the 
pubic tubercle), or scar tissue formation. Neuropathic pain can be caused by 
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of the nerves [2].

16.3 Incidence

Regarding the incidence of chronic pain, the literature data are fairly heterogeneous: 
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times of assessment and different methods of measurement [1]. In the literature, 
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chronic pain diminishes over time [7, 8].

16.4 Risk Factors and Causes
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preoperative Activity Assessment Scale (AAS) score, preoperative pain to tonic 
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surgery) postoperative pain, nerve damage (assessed as sensory dysfunction in the 
groin at 6 months) [9], open surgery [10] and younger age [3, 11].
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16.5 Prevention of Postoperative Chronic Pain 

Since surgeons cannot modify patients’ risk factors for chronic pain, their 
attention focuses on preoperative patients selection and intraoperative features 
��
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16.5.1 Selection of patients
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Among all pathologies that can cause inguinodynia, the so-called pubic 
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normal physical activity and that it absolutely not a real hernia. This has to be 
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indeed this could be the results of a misdiagnosis and an uncorrected treatment.

So for all these reasons, it is evident that surgery should not limit the treatment 
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preoperative pain relief cannot be completely achieved [13].

16.5.2 Choice of Technique and Approach
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placement of the mesh can be achieved by a laparoscopic approach or by an open 
anterior or open posterior approach.

!�� 
� �	�
Q
�
������ ��� 
��� �
�
����	
� ��������	
� ���
��� ���>��� ����
�����
open inguinal hernia repair and laparoscopic inguinal hernia repair for primary 
����
�	�
��������
���	���
���	�	��
��
������=�
������	
��	
�����������������������
�
��� ��� ����	� ��
	������� �
�
��������� �	�
���� ��� ��������� 
�
������� ���	�	���
��	����	���
��
�
����
����	�	�����	
���>]^^��
����
����
������
�	
��������	�



160 G. Campanelli et al.

open approach, there continued to be a reduced risk of chronic groin pain, but 
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16.5.3 Identification and Respect of All Three Nerves 
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described, including inadvertent suture entrapment, partial division, crushing, 
diathermy burn, or scar encroachment [18].
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during inguinal hernia repair has been proposed as a method for avoiding 
postoperative neuralgia [19].

��	�
����	�	�� ���������	�����	�
�����	��	��
�
��	�
Q
�
�������������	��
���
[16] indicated that preserving the ilioinguinal nerve during open mesh repair of 
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occurrence of chronic groin pain or numbness.

For this reason, the European Hernia Society Guidelines for the treatment of 
inguinal hernia in adults [20] do not recommend routine prophylactic resection of 
the ilioinguinal nerve (Grade A). 
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It should be noted that several studies comparing nerve preservation and 
prophylactic neurectomy included only the ilioinguinal nerve, forgetting that all 
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concomitantly undetected [23].

For all these reasons, the authors strongly recommend to identify and protect 
all three inguinal nerves, to avoid removing the nerves from their natural bed as 
much as possible, and to avoid removing their covering fascia, as recommended 
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in the International guidelines [1]. Only in the event of a suspected or frankly 
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Care should also be taken during mesh placement to prevent the mesh from 
encroaching the course of the nerve (the medial edge of the mesh sometimes 
meets and crosses the ilioinguinal or often the iliohypogastric nerve): in this case 
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16.5.4 Choice of Mesh: Lightweight versus Heavyweight

Although the use of a synthetic mesh substantially reduces the risk of hernia 
recurrence [27], polypropylene meshes have been found to cause chronic 
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effects, including chronic pain [28].
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Fig. 16.1 Left inguinal region 
during surgery for the treatment of 
chronic postoperative pain: isolation 
of the previously placed mesh and 
�
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suture also involves the genital branch 
of genitofemoral nerve.
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respect to either short- or long-term outcomes.

16.5.5 Choice of Fixation 
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16.6 Treatment 
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Initial acute postoperative pain treatment should be as effective as possible and 
standard pharmacological pain treatment (gabapentanoids, tricyclics, etc.) [53] 
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peripheral neuropathy after inguinal surgery [56, 57]. Varying success rates have 
been reported, but the relative ease of application is a main advantage [58, 59]. 
Several studies [60–68] reported the use of diagnostic blocks presurgery. The use of 
ultrasound-guided regional anesthesia has increased in the last decade and enables 
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In spite of these shortcomings, the data on surgical management clearly 
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17Pubic Inguinal Pain Syndrome (PIPS): the 

Sportsman’s Hernia

Aali J. Sheen, Waqar Bhatti, Max Fehily, Saurabh Jamdar,  
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arose as a result of no clear evidence but merely recognition of a condition that 
has a multidisciplinary etiology centred around the groin and pubic area [4, 8]. 
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being evident, there are some reports of an undetectable direct inguinal hernia as 
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17.2 Differential Diagnosis

17.2.1 Inguinal-related Pain
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Fig. 17.1 Anatomical 
illustration depicting the 
inguinal ligament, adductor 
longus and rectus abdominis 
�������	����	��	����	������	���
on the pubic tubercle

Inguinal 
ligament

Adductor tendon pull

Rectus abdominis pull
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genitofemoral nerve being under “tension”. Division of this nerve has therefore 
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[13]: femoroacetabular impingement (FAI), labral tears, adductor tendinopathy, 
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testing a patient’s balance, spinal curvature and of course groin tenderness, especially 
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17.2.2 Hip-related Pain
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common cause in the athletic population is femoroacetabular impingement (FAI). 
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!���
�	�����	��������������
�����������
�������	��	�
����	��	

Q�	������������
�
��	
�
��
��
	���������]����	������	*	�����������������	��	����
����
�
�������	�
bony rim of the acetabulum and the soft cartilaginous rim (labrum) that is attached 
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The etiology of both pathologies is not though fully understood. The presence 
of a symptomatic cam deformity does seem to be more common in the athletic 
population [14] and probably begins to form in early adolescence. It is more 
commonly seen on the right hand side as that tends to be the dominant side [15]. 
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It is clear that the development of symptomatic impingement requires a 
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and level of activity. 

Symptomatic hip impingement is most common in certain sports such as 
distance running, football, rugby, squash and martial arts [17,18]. All of these 
involve repetitive loading and unloading of the hip. It is less common in non-
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also common in sports such as gymnastics and ballet, but this may be due to 
impingement occurring secondary to an abnormal hip range of movement, rather 
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trigger the presenting pain.

���
������	�
��	��������	����	������	
���
���������������	�����
�	��]!��	
���	��
�����	�
�������
�������	���	��������
Q
������
�����
��
�
	���	�������	�������������
or minus steroids/hyaluronic acid) can be a very useful diagnostic tool in differ-
entiating hip and inguinal pain [19].

There have been increasing numbers of published papers looking at patient 
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17.2.3 Adductor-related Pain

On clinical evaluation, pain elicited over the inguinal ligament is more indicative 
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sports that require the strong eccentric contraction are more likely to promote 
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action of the adductor muscle group is to adduct the thigh in the open kinetic 
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advantage (due to its anatomical origin and insertion) possibly renders it more 
susceptible to a strain. As discussed later, the need to strengthen and improve the 
stability of the adductor muscle group becomes essential in reducing the time an 
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intervention [24].
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17.3 Imaging Investigations
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on ultrasound or magnetic resonance imaging (MRI) are clinically important and 
that they can be found in an asymptomatic individual [11].
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formulate an optimal management plan.
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pubis should be used (Fig. 17.2).
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and gracilis) from their bony attachments to the pubis. The secondary cleft is a 

	��������������
���
���	�
���
���������������
��������=�
����������������
���	�	��

�
�����
���	�
��=��������
	�	����	���	��	��������	��	�	����
��������
���=�
����
��
������	��������	�������	���
���
�
�{������	���������������
������
	��
��=�
����
�����
���	�������������������"�����

]������	�������'���	����	�������	��������'�
	�����	
���	�	���	�	� ���
���	������
high signal arising from the superior most tendinous attachment of the adductor 
longus to the pubic bone represents partial separation of the adductor longus and 
its aponeurosis from the superior pubic tubercle (Fig. 17.4).
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�����	����white arrow) and a left 
adductor brevis grade 1 muscle strain (red arrow)
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of hip shape. More advanced imaging such as MR arthrography can reliably detect 
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17.4 Management 

17.4.1 Physiotherapy

�	����������	�
���	�	�������������
����
�����������������	�
������
�����������	�
���
programme.

>�� ��	
�� 
� �������	����{�� ������� ��	� ��������	�
����� ����� �	������	� 
�
� �	�

�
�	������	�
	�
�
�������	���
���
�
������������	��	
�	��	��
�������	�
����	�
��������^!^<����
���������
�
����	
�

Unfortunately, often the culture in sport is for the player not to report the pain 
until it is affecting their function and even then it does not limit their ability to train 
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test. Much of the literature is focused on diagnosis, treatment and management.

It is though accepted in the literature that due to the multi-faceted nature 
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multidisciplinary team approach [3]. Once an etiology is ascertained such as an 
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of recovery and reducing the need for any surgical intervention [24].

Any rehabilitation generally concentrates on strengthening of the surrounding 
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to the functional rehabilitation must not occur too early due to the pressure on the 
player to return. Rehabilitation can progress through outcome measures such as 
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and/or a bent knee fall out. These outcomes can be used as useful monitoring tests 
to guide athlete’s progression through each stage of the rehabilitation. 
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may be another useful outcome to both measure and address in rehabilitation.
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a prevention plan for an at-risk-athlete must identify abnormal motor patterning 
[28, 29]. 
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patterns and if the patient’s pain is controlled and their movement pattern is 
restored they may not need further intervention. 

17.4.2 Surgery
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into mesh versus no mesh for open and for both minimal access techniques [32]. 
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17.5 Conclusions
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patients should be managed.
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18Obscure Groin Pain in Women

Shirin Towfigh

18.1 History of the Hidden Hernia
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The concept of the non-palpable, symptomatic, occult or hidden hernia did not 
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18.2 Anatomical Explanation for the Hidden Hernia 
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occult non-palpable hernia.
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18.3 Symptoms in Women 
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to be the cause of their groin pain.
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as vulvodynia, pudendal neuralgia, and chronic pelvic pain. These diagnoses often 
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18.4 Subtle Physical Examination Findings
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19Future Perspectives on Complications  

in Inguinal Hernia Repair

René H. Fortelny and Alexander H. Petter-Puchner

19.1 Introduction
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lead to serious complications. Therefore, the story of biologic meshes serves as an 
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¨� mesh-related and �������	
�����
 complications
¨� procedure-related complications
¨� biotechnological complications

19.2 Mesh-related Complications

19.2.1 Biologic Meshes
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is no clinical evidence for superiority over synthetic meshes in inguinal hernia 
repair or any other indication. A recent publication in the ANZ Journal of Surgery 
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operation times and more seroma formation compared to standard mesh repair [1].

19.2.2 Bioabsorbable Synthetic Meshes
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SIL, single-incision laparoscopic.
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in detail yet. Considering the ongoing debate about genetic and epigenetic factors 
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19.2.3 Polypropylene and Polyester Meshes

Although polypropylene and polyester meshes are the most commonly used 
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question must be elucidated in more detail in the future.

19.3 Fixation-related Complications
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prolonged foreign body reaction is again unclear.
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19.4 Procedure-related Complications

�	=�	
� ��	�
����� �	����`�	�� 
�
� ���������
�	
� �
�	��
��� �
�	� 	�	�
�	
� ��	�
��
�

�
� ��� �
�	� ��� 
� ����� �	�	��� ^���	
��	Q�	�
�	
� �������
������ ���
���� 
���	�
��	�� �	����`�	�� 
�	� ��
������ �	�
��	� ��� �����
������ ��� �������	���� ��� �	��
���	���=�� ���������� !�� ����� �
�	�� ��� ����� �	� 
� ������
����� ��� ������ 	����� ��� �
��
��	� �������� ��
��������	�
���	��
�������
��	��	
��	
����
��
��
����=*
����� ��
��
�	
������	�
	�	����	��������	��
���	
�=������	
�
����
�
�
�����
�����
	���	�����	�
�	����	
��������
������
��
����	���� ��	� ����
	��	�����	���
�����>]^ �̂��	�
��	�
surgeons initially used too much sealant. Today and in the future the main 
procedural changes are represented by single-incision laparoscopic (SIL) repairs 
[11] and the introduction of robotics to hernia repair.
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in a port-site hernia) [12].
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frequently used in standard procedures such as hernia repair. Currently, the data 
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skills and enabling profound understanding of underlying problems, can help to 
avoid procedure-related complications.

19.5 Biotechnological Complications
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transplants (although not a feasible treatment option due to regulatory issues) 
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implants could already be observed in the massive tissue reaction to cross-linked 
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development of autologous stem cell therapy to enhance tissue integration and 
prevent adhesion formation and, secondly, to improve functionality in abdominal 
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progress and caution [15]. 

19.6 Conclusions

Looking closely at the past and present of inguinal hernia repair helps to 
anticipate future problems and complications by tailoring the procedure to the 
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The advent of cellular therapies and the momentum that tissue engineering 
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successful.

References

1. Fang Z, Ren F, Zhou J, Tian J (2015) Biologic mesh versus synthetic mesh in open inguinal 
�	���
��	�
��������	���	��	��
�
��	�
Q
�
�������]�¸���<����X$�#"�'#"�

��� ~
���
��]������
��>���^	
�����~\�	��
���"###�����
	���	�������	�	���������������
�����	�
���	�������������
�� !��	��������������^�
����	��]
��������������		�� !��	����������������
Epidemiol 20:250–278

3. Rosen MJ, Bauer JJ, Harmaty M et al (2016) Multicenter, prospective, longitudinal study of 
the recurrence, surgical site infection, and quality of life after contaminated ventral hernia 
repair using biosynthetic absorbable mesh: the COBRA Study. Ann Surg [Epub ahead of 
print] doi:10.1097/SLA.0000000000001601



192 R.H. Fortelny and A.H. Petter-Puchner

[�� ���

� ~��� ��
��� �]�� �
���
�� <\� 	�� 
�� ���"��� ~
�	��
��� ��
�
��	���
����� ��� 	*��
��	
�
����������	�	������	����	�	��	�	����
�
�	��
�
�	*�
�
	
������	��
�����	����	�	�������-
ites: spectral and thermal analysis. J Biomed Mater Res B Appl Biomater 94:455–462 

$�� ����	��������^	��	�Q^����	��]�����
�	���<���	
�������"���&�	����=������	
�
����>���		��
>�������������	���
��	�
����
�����	�
�����	��	���<������
�������"X��'"X"��

��� ����	��������^	��	�Q^����	��]����
�
	���� ���������
��
����
�	� �����	� �	
�
��� ���
����
�����	� ���	��
����� ��� �
���������� �	��� ��� 	*�	���	��
�� �	���
� �	�
���� <���� ��
����
21:1781–1785 

7. Zhang C, Li F, Zhang H et al (2013) Self-gripping versus sutured mesh for inguinal hernia 
�	�
����
�����	�
�����	��	��
�
��	�
Q
�
�������������	������	�
���	����<�����	��"X$��$�'���

X�� ����	�Q�����<����	��������
�
���	��
�����"[��]�����
���������^�������
�
�]
�	��*��	��Q
adhering hernia meshes in an onlay model in the rat. Hernia18:761–769

#�� ~
�	�� ��� ��	����� ��� \	���	�� ~� 	�� 
�� ���"��� ��	�� ��� �	��� =*
����� ��� >]^^Q�	�
��� ���
����
���������
���	���
��	�
����	�	��
��¦�>�	��	����	�Q�
�	
�
�
���������""������
�	���<����
Endosc [Epub ahead of print] doi:10.1007/s00464-016-4754-8

10. Bittner R, Montgomery MA, Arregui E et al (2015) Update of guidelines on laparoscopic 
�>]^^��
�
�	�
���������>�^����	
��	������������
���	���
��<������
�����#��X#'��"

""�� ^	��	�Q^����	��]��������	���������	�Q�����<�	��
�����"[��]�����	�
�����	��	������	���
�
surgery in SIL (single-incision laparoscopy) technique. Eur Surg 46:113–117

12. Antoniou SA, Morales-Conde S, Antoniou GA et al (2016) Single-incision laparoscopic 
����	�������������	��������������
�����
�	
������
�����	������
	��	��������
�Q���	��	���
���
��
����	�����
���
�
���������
��	�
Q
�
����������
�
����	
���������	
����
�����	���
����"'"��

"��� ������ ]\�� �
����
���� ��� �
����	��� ]~�� ��
��� ~�� ���"$�� ���������� 
�
� 

�
��	�� ���
laparoscopic ventral and incisional hernia repair. World J Gastrointest Surg 7:293–305

"[�� ^	��	�Q^����	��]�������	����������"$��>�	��	
������

���	�����	���
�"#�"#$'"#��
"$�� ^	��	�Q^����	��]�������	������������	�Q�����<�	��
�����"$��>�	������	������	���	�����	�
���

����	���
�
�
�
�
����
���
����	�
�����	���
�"#��$'�"�
"��� � ��	������ ��� �����	�� ��� �
���� �]� 	�� 
�� ���"$�� >�^� �	����� >]^^�� ����
������ ��� ��	�

�	����	�
���	� ������	� ��� "��$X�� �
��	���� ����� 
� ����
��� ����
�	�
�� ������
�� �	���
�� <����
Endosc 29:3750–3760



193G. Campanelli (Ed), Inguinal Hernia Surgery,
Updates in Surgery
DOI: 10.1007/978-88-470-3947-6_20, © Springer-Verlag Italia 2017

�� �̂���	�����)
Day and Week Surgery Unit,  Multi Specialist Surgery Department, ASST Grande Ospedale 
Metropolitano Niguarda,
Milan, Italy
e-mail: dalila.greco@ospedaleniguarda.it

20Treatment Cost Reimbursement from the 

Healthcare Systems

Dalila Patrizia Greco, Fabio Amatucci, and Giovanni Andrea Padula

20.1 Reimbursement

!�� ���
��=����� ���	����	�
��	��	����	� �	������	�	����	��
�������� ��	�
	���	������
�	
����
�	�����������	����	���	�������	�������	��
��������	�	��>��������	���	�	�
�	��
a price for a particular service or treatment, differentiating each case according to 
��	������	*��������
��	�����	
��	������
�	��*��
�
���	�����	�����	�����������
��
and technological, including medical devices and pharmaceutical products. 

This type of reimbursement system reduces potential inappropriate activity [1, 
���
�
����	������	����	�
	�	����	�������
��	����
�	�`�
������������������
	����
�	�
��	��	�����	��
�
��	*�����������
	���	����	��	����������	��	
����
�	��	����	���!����	�
current scenario of technological innovation and progressively ageing population, 
��	�!�
��
���
��������	�	��>&���>
����
�&���
�����	�����
�	���
������	�
����������
�	�	�����	��	
���������������
�����	
����
�	�

20.2 Healthcare System

^�������	
������������
	�	
�
�����
���
��	�����
���������������
�
���������	������
��� 	*�	����	� ��� 
� ��	
�	�� ��� �	��	�� �	�	��� >�	� �����	����	��� 
�	���� �����
������
������	�	�����������
�����
�������
�
�

�
��	������	
��
�������	
�	�������	
�
����� �	���������
�� �����	��� 
�	� �	������	
� 
�� �	���� ��	� �
��� �
��	�� ��� ����
situations. There is an increase in demand for healthcare services, caused by both 
the ageing population and the increased standards of living. On the other hand, 
there is the need to implement healthcare management [3, 4] because the cost of 
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(cont.) �

Table 20.1 Healthcare funding systems

BISMARCK MODEL Almost universal healthcare system based on mandatory 
social insurances. There are several funding sources such as 
����
����������������
�
��
*	��������	���	
����
�	��	����	��
��	
��	�����>���	
�	���	�����
���	
����
�	�����	��������	���
could buy a private healthcare insurance. 

Country Funding characteristics

Austria: Bismarck Social insurances (social contribution).

Belgium: Bismarck Social insurances (social contribution). There are various 
���	���������
�������
��	��
�
������	����
�	���	����������
choose health insurance.

East Europe: Bismarck Single social insurance managed by the State.

France: impure Bismarck  Mandatory social insurances: public or private health  
insurance funds.

Germany: Bismarck Solidaristic System. Social protection and insurance circuit 
���	���X��#���
��


�����
����[����	�	��	����
�	����	�
�	��
""�������	������
�������������
�������������
�	������
��	� 
coverage.

Netherlands: 
�����
��� ~
�

������	
���������
��	�������	����
�	���	���������������	�
Bismarck health insurance and they are free to change insurance  

company once a year.

BEVERIDGE MODEL Establishment of a national health service based on universal 
���	�
�	�
�
��
�������������	*������	����=�
��	
�����	�	�
��
�
*
�������
����
��������
����^���
�	������
��	����	��
����	�
public coverage, offering additional guarantees such as free-

�����������	�
�
����	����
��	��������	��	�	=�����������	��	�-
vices not covered by NHS (National Health System). 

Country Funding characteristics 

Denmark/Sweden/ Finland: � ��<�Q��	�	���
���	
�����	�����	��������	�����
Beveridge provide services is mainly Beveridge in the hands of local  

authorities.

Greece:��	�	��
�	�� ��<�Q��<­����������<�����
�­�	�
���'��������	���	�	��	� 
���
������	*��	�������������
�������
��	��������	����]<~��

Ireland:��	�	��
�	�� ��<�Q�>�	�����������	
����
�	��	�	=�������	������	
������
based on resident status and not on the payment of contribu-
tions. The 1st��
�	���������
������	���	�����	
���~	
��
���
�
���
the 2nd��
�	�����
�	������	��������	���		��	����	�� 
but it has the right to treatment and to stay in public hospitals 
at no charge.

Italy: Beveridge  NHS - The level of resources is determined annually at a  
�	���
���	�	������	����
���	�	�
���
*
�����������	����
�	����
���������	������Q�
��	��������	�����
��	����������������� 

��	
�	��������������
���
�
�����
�	��	��	�	
��

Portugal:��	�	��
�	�� >�	���<�����
�
�	
���	���
�	
�
�
���
��	
�
��
��	���
���	�	���
although health service delivery is structured on a regional lev-
el. Universal coverage is mostly cost-free at the point of care.
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�	
����
�	��
������	�����	
�	
��>������������
��
������	�	
������	���	����������
�	�	�
���
*
�������	��Q=�
�������������������
��	���	
���������
��	����
���������
of pocket payments [5]. 

Healthcare systems should be comparable in order to create both a basis for 
evaluation and a benchmarking system necessary to assess appropriateness and 
	�=��	���� ��� ��	� ����	��� >�� 
���	�	� ����� ��
��� ���	� �������	�� �
�	� 

���	
� 
�
���������������	������	�	����������
��������������	
����
�	��	����	������������	���
����
��	����
	=�	
�
�������	�������'X��� !���
������
��������	����� ����	�	��	
�
���
������	������
��	���������	�	��	����
�

�
��������
����	
��
�������	�
�����
���	�
care based on the diagnosis and that is differentiated according to age group into 
child or adult care [9, 10]. An international comparison of the different approaches 
����	������	�	���������	������	
��
�
�	*��
Q�����	
���	
��������	������������
���>
��	����"������	�>
��	��������������	��	������	�	����	��
������

���	
����
the same countries [8–13] 

<���	� ��	� 	*������� �	������	�	��� �	��
����� ��� !�
��� ��� �
�	
� ��� ��	�

�
�������Q�	�
�	
�������������������	���"�����	��
�	������	
�����	�
��
�����
���������������
�	�����
���������	������	�	���

����
�
����������
�	
��������"�"'"��������������
	�������
���	���
�����	���
��
��
�	�
�������	����������
�
����
���
�������	�������	
��	������"$#'"����
���� "�"'"��� �����
	� ����	
��	�� ���� ������
���	���
�� �	���
� ����� ��� ��������
�������
������ ��� ����
���
� 
�
� 

������
�� ����	� ���� "$#'"��� �����
	� ��	�
�	�
������
�
����
���
�������	��	����������
���	���
����������
���	���
��
�
��
����
�	�����~��	���	��=�
�����
���	�
�
��������
���	���
�����	����>
��	��������������	�
!�
��
��
�����������������	��
�	���	������	
�������	�
�
������	������
���	�	�����	
�
���������	
����	����������	�=�����
��������"$��

�	������
���� ��� �	�����	
� ����� 
���	�	��� ������
�� �	����`�	�� ���� ����	����

	�����	
� ��� ��	� ��
	�� $����� ��� $���#�� >�	� �
�	� �����	�� ��� 
�����
�	
� �����
���� "$#'"��� ��
�
����
������ ����	� ����	
��	�� 
�	� �����
	
� ��� ��
	�� $��[� ���
53.9. Sometimes there is a need to combine surgical procedures on abdominal 
����	�
�
�
���	��
�	������	������	�������	�
�
������	*�����	
��	����*�������
reimbursement mechanisms do not take into account the clinical characteristics of 
the services they are paying for. In fact, a single cluster includes procedures such 

Spain: Beveridge  The NHS has an open access and predominant role as a public 
service. Free level, central, local and Autonomous  
Communities.

United Kingdom:������
� ��<�Q�>�	����
���������	��
�	��
�������������X����
�	�	��
�	� ���������
*
�����
�
���!��������
����	
����!����
��	�� 

���	����������Q��Q����	���
��	����"[���

United States:��	���	�� ^���
�	������
��	�������
��	�����
���
�
����
�	�	��
�	����������
���� �X����
��	�������������
����~	
��
�
��~	
��
�	��<��!^��

�"�����������������	������	��"���

Table 20.1 (continued) 
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Table 20.2 ^����
	��{��	������	�	�������	�s

Budget  A total constraint is established on the amount of resources 
available for the single provider. It is mainly used by the 
��	�	��
�	�����	��������	���	���������	����	
��	���
���
�
��
�	��!����	������
��������	�����������
��=�
���������������
�������
����
�	����	����
�	
��	��		����	�
�����
�������	��	-
senting the various insurance funds and those of hospitals. 

DRG <���	�����������
��=�
�������
�	
����������
��

����������
�
��	
�����
�����	������
	=�	
������	�
����
��������	
���

���-
sion to one single DRG (Diagnosis-Related Group). 

Country DRG state and features 

Austria: ������ �	�	���	
��\��Q^�<��

East Europe:������ ]

��	
�����<��
�	
�����~<Q���������
�����


��	
��
�^���
�	
���������^��
�
��

Finland: DRGs Adapted, Nord-DRG based on CMS-DRG. 

Germany: DRGs Adapted, G-DRG based on AN-DRG (“Institute for the Hos-
���
���	���	�
�����<���	���!�	����X������������
���	�	��	��

�	��
�	
��������������Q�����
������
	���	��
�
�����	
��	��
are covered by additional funding. 

Greece:������ ]
���	
���Q�������
���Q�~�&�������	��
����

Italy: DRGs  Adopted, CMS-DRG (Ministry of Health). Some functions 
(DEA, File F) have a separate reimbursement. 

Netherlands: DRGs  Developed, DBCs system (Diagnosis Treatments Combina-
tions), pricing system similar to DRGs but based on the 
combination of therapeutic areas. The calculation of DBCs 
����������������	�	�	�����<	��	���]��
�=*	
���
�	����
	�	�-
mined at national level, it is estimated on a prospective budget 

�
��	����
�	
��������	�
�����
��������������
	���
�
���������-

��	���<	��	������
��	������	����
�	
��	��		������
�	������-

��	��
�
�������
������

��������	��	����	������$�������	�
price-related calculation.

Spain:������� ]
���	
��]^Q�����
�	
�����~<Q��������
�
����
�

United States:������ �	�	���	
��~<Q����
����]^Q����
�
�]^�Q�����>�	�	�

�	��������	��������	�
�	���
�����������
	��	����	����		�����
<	����	�
�
�~
�
�	
��
�	����
���
�������

Hybrid system DRG/Budget 

Country DRG state and features

Belgium:������ ]
���	
��]^�Q�������
�	���

Denmark/Sweden:�� ]

��	
�����
Q�����
�	
�����~<Q���������
����
�	��

East Europe:������ ]

��	
��<\Q�����
�	
�����Q�������
�	���<���
��
���]
-
���	
��!�Q�������
�	�����	����	��������

France:�����������
����
�	��� �	�	���	
�������=�����	�������
�	
�����~<Q�����^������

�
����Q���=��������
����	����
�	�
��	�	�
����
�	��
���	����
��
�	�	��
�
���	��
�	��
�
����
����������
���������	��������=��
�	�

(cont.) �
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Table 20.2 (continued) 

�	������	
����������	����
�	
��
�	���������	����	���	����
$������������
���	�	��	��
�	��
�	
�������������
����
��-
plants, high-cost drugs, devices, research and emergency care 
are covered by additional funding.

Ireland:������ ]
���	
��]�Q���������
����
�	��

Portugal:������� ]
���	
��]^Q���������
����
�	��

United Kingdom: DRGs Developed, HRG (“Health and Social Care Information 
���	����������
�	���� �	���	Q�
����
���
�	��*���=�	����>�	�����	������^
��	���

����	��������
�������
��	
�������	��	������	�	������������
��
care that determines variability of the refunded fee and of the 
use of the Health Resource Group pricing system (a variation 
�����	���������������������
���	�	��	��
�	��
�	
����������
high-cost drugs, devices and procedures are covered by addi-
tional funding.

Table 20.3 �����
��	������
�
����
���
�������	��������"$#��"����"�"��"����"��������	�=�����
���
of 2015 in Italy

Region DRG 159 DRG 160 DRG 161 DRG 162 DRG 163 Total 

^�	����	� "��� ""X�� "�X� ["��� #$� $��$

Lombardia 215 2167 283 4063 256 6984

Valle d’Aosta 4 12 25 60 1 102

�̂]������
��� #� $�� �"� X"� ��� "X�

�̂]��>�	���� [� $#� "�� �[� "� "$[

Veneto 115 793 127 712 84 1831

��������	�	��
���� �X� �X$� �$� $��� ��� #�X

Liguria 53 213 84 264 10 624

Emilia-Romagna 111 1195 213 2387 272 4178

Toscana 131 810 237 1544 55 2777

Umbria 26 252 58 862 35 1233

Marche 44 397 75 1306 42 1864

\
���� "$[� "���� ���� "X#�� "X�� �$��

]������� [$� �$�� �$� �"�� [�� "��"

Molise 10 54 26 96 2 188

Campania 117 879 234 2263 119 3612

^����
� "$[� �#�� �[�� "##$� ��[� �$"�

Basilicata 18 119 56 351 27 571

Calabria 22 164 80 351 54 671

Sicilia 101 613 175 778 116 1783

Sardegna 51 321 87 899 59 1417

<����	��������������
���	������������
�	�
����	��
����	���¹�¹X¹�¹"����¦�����
·��
��
��¿�
·�[
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�� ��	�� �	������
���� ����� �����	� ��� ������	����� ����	����� ��� 
��	����� ������	����
open approach, laparoscopic or robotic technologies. The use of any of these 
techniques entails a different drain on resources in terms of operating theatre 
������
�������	
��
��
	���	�������	���������	�����
���������	
�������	����	��	�	��
�����	��
�	���	������	
��	��	�	��	�����	
����	
����
�	���
��	��������
�������
���	��
��� ������
�� ���	���
����� �	`������� 
����	`�
�� 	*�	�
����	���� �	�����	���	�
��	�
��� ��	Q����	��� �������
������ 
�
� 	*
���
������ ��� ����Q����	��� ������Q��� �������
(patients on oral anticoagulation therapy).

Finally, even in the absence of the three mentioned biases – use of medical 
devices, resources for pre-surgery or post-surgery assistance – patients may 
�
�	� �	���
�� ��� 
���	�	��� ���	� ����� ^\"~���� ��� ��
��� ������������
�� �	���
��
multirecurrent R2L3M2F0 hernia, even though analysis of a large database does 
���� �		�� ��� ��
��
�	� ��
�� ���	� 
��	�����	
������	
�
�� ��	
��	������
����� ���	��
]���	�
�
����	��	
����	���������
�
�����������	�=�	Q�	
��

�
�
�	������	�]<<>�
Grande Ospedale Metropolitano Niguarda involving 3,470 cases of abdominal 
�
����	���
����

�����
��	������������������
��������
�����	��������
�	�
���	������
����
�"�#X[��
�	��� ��� �	�
�	
� �������	�	��	�
�
������	*������� ��	��
�	���������
����
�����
�����������	������	�
�������
�	��	��	���	�����
��	�����������"�
�
��������

Fig. 20.1� ����	�	��	Q
�	� ��� ����	���� >�	� ��	Q�
�� ]���]� ������ 
� �����=�
��� 
���	�	��	�
�	��		�� ���	� 
��
����� ���� �������
���� 
�
� ���� �	��
	����� ��� ��	� �	��	� ��
�� ����	��	�� �	�����	
�
��� �������
���� �
�	� ���	�� 
��
����� ��� �	���� �·����""�� <��	��«� �	���� �·�������� ��� �����=�
���

���	�	��	���	�	�����
��	��		������������	����
�
��	��
	�����������������	����
�
��������
����
�<��	��«� �	���� �·����"�� 
�
� �§��###�� �	��	����	����� >�	� �
�	� �	����� ��� 
���� ���=��	
� ��� ��	�
�����
�Q�
������	�����ª�����"���>�	�������		�	Q>	�����
��	���������	�
���ª�����"����������
�����	�
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������	��		����
��	���
��
������=�
��������	
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�
������	����	������
����
��������	�	���	�����	������	�������������
�����	���
��
inpatient or urgency cases (Fig. 20.3). 

Hernioplasty DRG 161, 162, 163 may be provided as a “day hospital”1 
����	
��	������"����
������������
�	�������
	
��������
��	����������
��
��
�����
����� "����� ��
�
���
� �	������ ��� #��X� �� �^�	����	� �	������ 
����
���� ��� ��	�
���
���
����������	�
���	�	����	����
���	
����
�	�����	������������[���

20.3. Drain on Resources

20.3.1 Hospital Resources

^	�����
��	����
�������
������	
��	��"[���	`���	��������
��������������

�������
���	�
�	�����	�����


�����������	
��	��	�����	�����	���
��
����������������������	�����	�
�"$����	��
	��������	�	��	�����	����������
���	��=���
���
��
	=�	
��������
���
��-

1 Ordinary admission��������
���
�����������
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steps, giving everyone a function in order to identify human, logistic, clinical, and 
nursing resources used. We can identify at each level the number of professionals 
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The same analysis can be performed on prehospital admission [19]. The amount 
of resources consumed depends on the type of procedure and illness class of the 
patient, and associated diseases. Inguinal hernioplasty, performed as day surgery 
in more than half of the cases, includes only preanesthetic evaluation for ASA 1-2 
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further investigations for associated diseases such as diabetes, cardiovascular or 
neurological diseases may be necessary for ASA 3 patients. 
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20.3.2  Medical Devices

��������
������: hernia mesh. This depends on both the type of intervention and 
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than 100 euros or dollars for laparoscopic intervention. 
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electric scalpel, surgical gloves, green coats for surgical team and patient, 
������������������������
���	��
������
������
�	���	�����	��
Drugs: anesthetic drugs for local or peripheral blocks, antibiotics, intravenous 
feeding.
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20.3.3 Staff Costs

Theatre: it is necessary to change approach and calculate staff time based not 
on surgical time [22–25] but on turnover time3�� ������ ��� ������
�� ���	� �����
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respectively [25]. We have to evaluate the number of professionals involved so 
the time becomes:
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90. Turnover time becomes 120 min for open hernioplasty and 140 min for VDL 
procedures.

Nursing costs: day surgery bed cost. This is calculated by dividing the number 
of beds multiplied the number of days of activity by the number of nurses 
multiplied by their annual salary. In our setting, a day surgery bed costs 57.32 
euro. For inpatients, beds cost 100 euro daily.
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20.4 Costs Involved

The involved costs included in the analysis are:
¨� �����������
�������������
��	��������
����������

'���������

������������
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��������	������	�����

Currently, there is no EBM pricing for this type of costs or for the fairness of 
access to care.

20.5 Conclusions

����	������!�
�����	����	������	������	�	�������	�����	��		�����������
�	�������
in Fig. 20.6. The fees cover costs for an outpatient open procedure for a primary 
unilateral hernia but not for bilateral or recurrent hernias, particularly if done in 
��\�������	�	�
��
�	���	��
�
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�
Society guidelines [26]: “From the perspective of the hospital, an open mesh 
procedure is the most cost-effective operation in primary unilateral hernias. From 
a socio-economic perspective, an endoscopic procedure is probably the most cost-
	��	����	�
����
��������
��	���������
������
�	������	��
������
��	���	��	��
��������
bilateral hernias”.
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so that a reimbursement of this type (a single tariff rate) is not equitable for this 
���������
��	
�	���	�	�������������	*�	��	��	�������
����
���������
������	�����
��
in the current literature [25].

References

"�� <
��
�~��"##���^����
��
����	�	�������������	��������
��
��	�

����������¬��~��
��
��� ��
��	������"##X��������
���	�����
��	� ������	�	�����	
�������������
�
��	�	=����~	
�

^�
��~
�
�	�"[��"'�[
��� �	��	�����<�����>���"###��<����	��������	�
��
���������	
����	���������	�����	�	��������

����	�����^�
��
	���������"���<�����"��"#'�$
4. Shafer W, Kroneman M, Boerma W et al (2010) Health Systems in Transition: The 

�	��	��
�
��������	
�����	��
��������<���	���
�
�^����	��������������	������������

�
�

��	����
�¹=�	����X�X$�#"��#������
�

$�� ��	��	��������
�
Q¸
�	����!���
��
���<��	��
�����"�����
��	���	
��������	���	��	����	
����
Systems in Transition. European Health Observatory Study Series

��� ¸
����������^����	���]�����������"###��>�	������������������
��

�������
���	�

�
������	�	�
rating a screening program to predict adverse outcomes. Am J Med Qual 14:242–247

7. Nicholson D (2010) Liberating the NHS: managing the transition. Department of Health 
����
������������
¹������¹
���������
�¹
����
�
��	���
����	����
����
�
��	��
dh_117406.pdf

X�� �	������ !� ���"[�� !�� <���	�
� <
���
���� >	
	����� <
���	� !��	��
����
�	� !����� �����������
�
���	���	��
����
�	��������"[��#���Q����	�
Q�
���
���Q�	
	����

#�� ~�����	��� 
	��
� <
���	� ���"��� ���
���
�	���� 
	�� <<��� ������������
���	������������
�	�
�
���	��"¹$����¦�
·��¿
�	
·!�¹<��

10. Fattore G (2010) I modelli e la storia dei sistemi sanitari in Europa e Stati Uniti. In: Zangrandi 
]��	
���������
�	��
�
�	�	����	���	�����	��������
���
��	��~���
��������~��
���������'�X��

""�� �	�	��
��� ~]�� <�	����
� ~\� ���"��� !�� ����	�
� �
���
���� ��
������� <
���	� !��	��
����
�	�
!������������������
���	���	��
����
�	��������"��"����Q����	�
Q�
���
���Q��
������

"��� �	��	�������~	
��
�	�
�
�~	
��
�
�<	����	����������������������
"��� \��	������\����"$��!������	�
�
��=�
���
�	����
	��{
������Â�
	�������	

����
�
������������

�������	�������	��
����
�	��!>Q�����		���������	�""�~
������"$�
�����
�	�
������
�
�	���

���
�
�	��
��*¦�
·��

"[�� ������
� �� ���"��� !�� ������ ���	

�	� ¬� ��	����� �
�� �������
�	� ���� ���	

��� ���� ��� \	
��
�	
����
�	�������������
�����	�����	�������Â����
����]��	����~��
��

"$�� ���������~����	�	���	���̂ ��<���
�����	��
�����"���¾�
���Â�	������	��
�
	���
��	��	�������������
information technology per la governance di un percorso integrato. Evidence 4(1)

"��� �
��	�� ^� ���"��� �����	*���	�� ��� ��	� ��	�
����� ������ !��� \��� ��� �	���
��� ��� �	
���
^���		
����������	���"��!�
�����
��
�
�<���	��������		������	�	
��������	�	��	

"��� ��	��� �^� ������� �
�� ����������� 
��
� �
����
�� ��� �	������� �	�� 
������
�	� 	� �	����	� �	�
�����	�
����	�
	��������
	��
��
���Â����
����]��	����~��
��

"X�� !����
�
����"##������

�
������������
��`�
���Â����
����]��	����~��
��
19. Sandberg WS, Daily B, Egan M et al (2005) Deliberate perioperative systems design 

improves operating room throughput. Anesthesiology 103:406–418
���� ­
��� ��� ^
�
�
��
� ��� ��		� �	�� 
�� ���""�� \��Q����� �	��� ���� ������
�� �	���
� �	�
��� ���

resource-limited settings. Hernia 15:485–489
�"�� \ ���	��������
��� �̂�!������
���	��
�����"���]��
�
����	
����
��������Q������	������������

hernia repair. N Engl J Med 374:146–153
���� �	��������]]������	��� �̂������>����������=��	���������	���	�
��������������	��]����<����

185:244–250



20520 Treatment Cost Reimbursement from the Healthcare Systems

23. Surgery Management Improvement Group (2012) Rapid Operating Room Turnover. http://
��������	���
�
�	�	���������	�	��
�������
��
Q��	�
����Q����Q������	�"�����

�[�� �	�
Â���������
�~��������!��	�
��������
������������
��	���	���
�
��	
	�����
	��	
�	��
��	�
����������������	�����	�
�
�
����������


�����
���
�	��

��]����<����"["��$'�#

�$�� >


��� ��� \��	���� ��� <������� ]� 	�� 
�� ���"��� ^	����	�
���	� ������	�� 
�
� ������ ���
laparoscopic versus open inguinal hernia repair. Hernia [Epub ahead of print] doi:10.1007/
s10029-016-1465-y

���� <������~ �̂�]��	�
��	��>���
�Q��	��	��~�	��
������#�������	
���	���
�<���	������
	���	��
on the treatment of inguinal hernia in adult patients. Hernia 13:343–403


	Cover
	Half Title
	Title Page
	Copyright Page
	Foreword
	Preface
	Table of Contents
	Contributors
	1 Lichtenstein Tension-free Hernioplasty
	1.1 Introduction
	1.1.1 Preoperative Evaluation
	1.1.2 Equipment
	1.1.3 Patient Positioning
	1.1.4 Technique of Anesthesia
	1.1.4.1 Subdermal Infiltration
	1.1.4.2 Intradermal Injection and Creation of Skin Wheal
	1.1.4.3 Deep Subcutaneous Injection
	1.1.4.4 Subaponeurotic Injection

	1.1.5 Sedation
	1.1.6 Operative Preparation
	1.1.7 Incision and Exposure
	1.1.8 Procedure
	1.1.9 Closure
	1.1.10 Postoperative Care

	1.2 Potential Complications
	1.3 Key Principles for Minimizing Recurrence and Postoperative Pain
	1.3.1 Intra-abdominal Pressure Gradient
	1.3.2 Mesh Shrinkage
	1.3.3 Prosthesis Type

	1.4 Modifications: Sutureless Fixation
	1.5 Discussion
	1.5.1 Lichtenstein versus Other Mesh-based Repairs
	1.5.2 Lichtenstein versus Laparoscopic Repair
	1.5.3 Mesh Fixation

	1.6 Conclusions
	References

	2 Tension-free, Sutureless Primary Inguinal Hernia Repair: the Trabucco Technique
	2.1 Introduction and Technical Background
	2.2 Surgical Technique
	References

	3 Gilbert Technique of Inguinal Hernia Repair
	3.1 Introduction
	3.2 History
	3.3 Gilbert Technique of Hernia Repair
	Suggested Readings

	4 Inguinal Hernia Repair Now and in the Future
	4.1 Introduction
	4.2 Past Advances
	4.3 Present Practice
	4.4 Future Advances
	References

	5 3D Dynamic Anterior Repair: ProFlor Technique
	5.1 Introduction
	5.2 Device Characteristics
	5.3 Patient Selection
	5.4 Surgical Technique
	References

	6 Total Open Preperitoneal (TOP) Technique (modified Wantz)
	6.1 Introduction
	6.2 Technique
	References

	7 Transinguinal Preperitoneal (TIPP) Repair
	7.1 Introduction
	7.2 Surgical Technique
	7.2.1 Indications and Contraindications
	7.2.2 Preoperative Preparation
	7.2.3 Anaesthesia
	7.2.4 Incision
	7.2.5 Superficial Dissection
	7.2.6 Approach for Indirect Hernias
	7.2.7 Approach for Direct or Femoral Hernias
	7.2.8 Introduction of the Mesh and Adequate Mesh Placement
	7.2.9 Final Position of the Patch
	7.2.10 Fixation and Closure
	7.2.11 Postoperative Recommendations

	7.3 Discussion
	References

	8 Open New Simplified Totally Extraperitoneal (ONSTEP) Technique for Inguinal Hernia Repair
	8.1 Introduction
	8.2 The ONSTEP Technique
	8.2.1 Why a Technique that Involves two Different Planes?
	8.2.2 The Onflex Mesh
	8.2.3 Pain from the Recoil Ring
	8.2.4 Recurrence Repair after Previous ONSTEP

	8.3 Clinical Data
	8.4 Learning, Training, and Implementation
	8.5 Health Economics
	8.6 Perspectives
	8.7 Conclusions
	References

	9 Polysoft Patch for Inguinal Hernia Repair
	9.1. Introduction
	9.2 The TIPP (Transinguinal Preperitoneal Patch) Technique
	9.2.1 Operative Technique
	9.2.2 Tips and Tricks
	9.2.3 Results
	9.2.4 Advantages of the TIPP

	9.3 The TREPP (Transrectus Sheath Extraperitoneal Procedure) Technique
	9.4 The ONSTEP (Open New Simplified Totally Extraperitoneal) Technique
	9.5 Future Developments
	References

	10 Minimal Open Preperitoneal (MOPP) Technique
	10.1 Introduction
	10.2 Prosthesis and Instrumentation
	10.3 Surgical Technique
	10.3.1 The Minimal Open Route Between the Skin and the Deep Inguinal Ring
	10.3.2 Cleavage of the Preperitoneal Space
	10.3.3 Parietalization of the Spermatic Cord
	10.3.4 Placing the Prosthesis

	10.4 Indications
	10.5 Special Cases
	10.5.1 Female Hernias
	10.5.2 Femoral Hernia
	10.5.3 Scrotal Hernia
	10.5.4 Strangulated Hernia

	10.6 Contraindications
	10.7 Personal Data
	10.8 Conclusions
	References

	11 Transabdominal Preperitoneal Patch (TAPP)
	11.1 Introduction
	11.2 History of TAPP
	11.3 The Standardized TAPP
	11.3.1 Pneumoperitoneum
	11.3.2 Dissection
	11.3.3 Mesh Placement
	11.3.4 Fixation
	11.3.5 Peritoneal Closure
	11.3.6 Closure of the Trocar Incisions

	11.4 The Advantage of the TAPP Technique
	11.5 The Rationale of the TAPP Technique
	11.6 The Logic of the TAPP Technique
	References

	12 Total Extraperitoneal (TEP) Approach in Inguinal Hernia Repair: the Old and the New
	12.1 Introduction
	12.2 Indications
	12.3 Contraindications
	12.4 Relative Contraindications
	12.5 Preoperative Preparation
	12.6 Operating Theatre Setup
	12.6.1 Instruments
	12.6.2 Patient and Surgical Team Positioning

	12.7 Surgical Technique
	12.7.1 Entering and creating the Preperitoneal Space
	12.7.2 Medial Dissection (Space of Retzius or Prevesical Space)
	12.7.3 Lateral Dissection (Lateral Space of Bogros)
	12.7.4 Hernia Sac Identification and Reduction
	12.7.5 Hernia Reduction
	12.7.6 Mesh Repair

	12.8 Reduced and Single Port Technique
	12.9 Postoperative Care
	12.10 Complications
	12.11 Conclusions
	References

	13 Robotic Transabdominal Preperitoneal Inguinal Hernia Repair
	13.1 Introduction
	13.2 Patient Positioning, Trocar Set-up, Docking, and Instrumentation
	13.3 Technical Steps
	13.3.1 Reduction of the Hernia Content
	13.3.2 Evaluation of the Surface Anatomy
	13.3.3 Peritoneal Incision
	13.3.4 Hernia Sac Reduction
	13.3.5 Critical View of the Myopectineal Orifice
	13.3.6 Mesh Placement and Fixation
	13.3.7 Reperitonealization of the Mesh
	13.3.8 The 10 Commandments of Felix

	13.4 Conclusions
	Suggested Readings

	14 Meshes for Inguinal Hernia Repair
	14.1 Introduction
	14.2 Polypropylene Products
	14.3 Polyester Materials
	14.4 Fluorinated Materials
	14.5 Plug Devices
	14.6 Preformed Materials
	14.7 Biologic Materials
	14.8 Conclusions
	Suggested Readings

	15 Inguinal Hernia Recurrence
	15.1 Introduction
	15.2 Risk Factors for Inguinal Hernia Recurrence
	15.3 When to Repair Recurrent Inguinal Hernias
	15.4 Surgical Approach to Recurrent Inguinal Hernias
	15.4.1 Anterior Approach to Recurrent Inguinal Hernia Repair for Prior Failed Posterior Repairs
	15.4.2 Laparoscopic Approach to Recurrent Inguinal Hernia Repair after Failed Anterior Repair
	15.4.3 Approach to Inguinal Hernia Repair after Failed Anterior and Posterior Repairs

	15.5 Special Attention to the Femoral Canal
	15.6 Conclusions
	References

	16 Chronic Pain after Inguinal Hernia Repair
	16.1 Definition and Clinical Assessment
	16.2 Etiology
	16.3 Incidence
	16.4 Risk Factors and Causes
	16.5 Prevention of Postoperative Chronic Pain
	16.5.1 Selection of patients
	16.5.2 Choice of Technique and Approach
	16.5.3 Identification and Respect of All Three Nerves
	16.5.4 Choice of Mesh: Lightweight versus Heavyweight
	16.5.5 Choice of Fixation

	16.6 Treatment
	References

	17 Pubic Inguinal Pain Syndrome (PIPS): the Sportsman’s Hernia
	17.1 Introduction
	17.1.1 Definitions

	17.2 Differential Diagnosis
	17.2.1 Inguinal-related Pain
	17.2.2 Hip-related Pain
	17.2.3 Adductor-related Pain

	17.3 Imaging Investigations
	17.4 Management
	17.4.1 Physiotherapy
	17.4.2 Surgery

	17.5 Conclusions
	References

	18 Obscure Groin Pain in Women
	18.1 History of the Hidden Hernia
	18.2 Anatomical Explanation for the Hidden Hernia
	18.3 Symptoms in Women
	18.4 Subtle Physical Examination Findings
	18.5 Conclusions
	Suggested Readings

	19 Future Perspectives on Complications in Inguinal Hernia Repair
	19.1 Introduction
	19.2 Mesh-related Complications
	19.2.1 Biologic Meshes
	19.2.2 Bioabsorbable Synthetic Meshes
	19.2.3 Polypropylene and Polyester Meshes

	19.3 Fixation-related Complications
	19.4 Procedure-related Complications
	19.5 Biotechnological Complications
	19.6 Conclusions
	References

	20 Treatment Cost Reimbursement from the Healthcare Systems
	20.1 Reimbursement
	20.2 Healthcare System
	20.3. Drain on Resources
	20.3.1 Hospital Resources
	20.3.2 Medical Devices
	20.3.3 Staff Costs
	20.4 Costs Involved
	20.5 Conclusions
	References





