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Masrer 'lec:Jmiques in Otolaryngology-Head and Neck Surgery occupies a unique place in 1he pantheon of 
outstanding textbooks in 1he field of head and neck surgery. The topics are highly technical approaches to 1he 
field of head and neck oncology dealing wi1h an extensive variety of bo1h benign and malignant pathologies. 
The description of Che surgery is accompanied by outstanding illustrations. ThiB text is unique because each 
cl1apter is authrued by an individual acknowledged to be a thought leader in Che field without the luxury of 
contributions made by residents or fellows. 

The chapters are carefully edited to reflect 1he effective style of Dr. Eugene N. Myers. The result is a ttue com­
pendium of expert advice on nearly every topic in head and ncc:k oncology. This reference will be a valuable 
addition to Che libwy of even the most experienced surgeon, as it offers an opportunity to compare and contrast 
your personal approach to the methodology currently being taught by international experts. 

Jan aT. JahniOI'I, MD, FACS 
1lle Dr. EugeM N.lllyn ProfaaGr and Chair of Otolaryngology 

lkllvaiiiiJ af Pltlltugh School af MedleN 

Foreword 
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Series Preface 

Sinoe its inception in 1994, the Ma.ster Thchniquea in Orthopedic Surgery series b.u become the go to text for 
surgeons in training and in practioe. The user-friendly style of providing and illustrating authoritative informa­
tion on a broad spectrum of techniques of mthopacdic surgecy obviously filled a need in orthopaedic educa­
tional materials. The format b.u become a standard against which others are compared. and there are now 13 
volumes in the series with other volumes in the plamling phase. 

When I was approached to be the series editor, I already knew what a daunting task it would be from my 
previous experienoe with editing surgical texts, but I felt this unique approach could become a valuable fix­
ture in the catalogue of literature on surgery in all the subspecialty fields of Otolaryngology. This first edition 
includes volumes on Head and Neck Oncology, Reconstructive Smge.ry of the Head and Neck. Cranial Base 
Surgery, Rhinology, Aesthetic Surgery, and Otology and Lateral Slwll Base Surgery. 

I have reauited real m.uters to be volume editors including Robert L. Penis, Eric Genden, Carl H. Snyder­
man and Paul Gardner, David Kennedy, Wayne Larrabee and James Ridgeway, and J. Thomas Roland, respec­
tively. Having a separate volume on Reconstructive Surgery of the Head and Neck u a sepuate companion 
piece for the volume on Head and Ncc:k Oncology is somewhat nontraditional but enabled us to include more 
topics. 

I do hope that you will find the Master ~uea to be a useful addition to your surgical armamentarium 
for the benefit of your patients. 

Eugana N.llylrl, MD 
S.i81 Editor 
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l..emliDg surgical techniques, as well as particular operations, is a rite of passage during training and continues 
afterward. Often we leam from our menton and colleagues dleir well dlought-out tedmical approaclles and 
rationale for each approach and surgical maneuver, ultimately creating a hybrid of preferences and surgical 
style unique to each individual surgeon. Nonetheless, surgical ~hniques have many aspects in common to dif­
ferent individuals, conjoined by the relevant anatomy and its distortion often by neoplastic pathology. Thus. we 
endeavor to provide a compilation of individual approaches to unique as well as common surgical procedures, 
articulated by a single awhor who is an acknowledged surgical leader, a "Master" of each ~hnique. 1n driB 
new and unique volume, we have endeavored to transmit, dlrough an outstanding group of world-renowned 
smgeon-authors, the rational for a particular surgical procedure and dle techui.cal details. 

Often a surgical atlas is a composite of techniques blended together and usually written primarily by 
younger, early-stage surgical trainees (fellow or resident) on behalf af the more senior authors. However, we 
set out with dle express intent to bypass this traditional approach, and instead to create single-author chapters 
written by 1he master surgeon herself/himself. The effort associated widl driB was greater for each individual 
surgeon. since they had to spend more time 1han usual writing dle technical details of their particular assigned 
surgical procedure. The product is an outstanding and unique compilation of techui.cal material, rationale, pre­
operative, intraoperative, and postoperative pearls (accompanied by various pitfalls to avoid). 

The mlder benefits from dlese single-author contributions from world-renowned surgical scholars, dle 
Masten> themselves, many of whom designed, refined, or in fact created 1he surgical technique authored and 
promulgated in each chapter. They hand-selected or created color pictures, videos, and sketches made exclu­
sively for this edition in the vut majority of cases. We consider dlis volume a unique contribution to dle surgical 
field not only for residents and fellows but also for advanced trainees and for ongoing surgical practitioners 
familiar with a parti.cular surgical approach in 1heir own practices. 

We are deeply appreciative of the efforts of our colleagues, the Masters, who agreed to such an unusual 
and protean task, to describe dleir assigned technique in the first person as a singlc-aWhor chapter. Our appm­
ciation will be exceeded, in our opinion, by the benefit of dleir contribution to the head and necll: surgical com­
munity who receive the fruits of years of refinement and development af these surgical approaches. Ultimately 
our patients stand to reap the rewards of this new set of volwnes, which will hopefully enrich our care of 
patients and the positive cliDical outcomes they experience. 

Robart L finis, MD, PNJ, FACS 

Preface 
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SECTION 1: NECK 

SENTINEL NODE BIOPSY IN CANCER 
OF THE ORAL CAVITY AND UPPER 
AERO DIGESTIVE TRACT 

Francisco J. Civantos 

INTRODUCTION 

The approach to the NO neck: in patients wid!. early invasive squamous cell carcinoma of the upper aerodiges­
ti.ve tract mnains controversial. A "watchful waiting"' policy hu tnlditionally been Wled in order to avoid dl.e 
unnecessary morbidity in the majority of patients in whom neck metastases will never develop. Patients at risk 
have been identified by dl.e cllanu:teristics of the primary lesion. such u thickness >4 mm. tumor size >2 em, 
aruuomic location, microinvasion, and perineural infiltraSion. However, none of dl.ese IqlfCSent a fool proof 
means of defining the population at risk. 

When an early, invasive primary cancer of the oral cavity is identified and no clinically or radiologically 
involved cervical lymph nodes (LNs) are present, we must still consider managcmtmt of Che LNs. The 20% to 
30% risk of oo:ult metastases must be weighed against Che morbidity of dissecting nec:b that do not contain 
metastatic cancer. Sentinel node biopsy iB appropriate for situations where the expected risk: of metastases falls 
in the 5% to 15% range, which might be too high to feel romfortable with watchful waiting but too low to 
justify Che potential morbidity of a selective neck dissection. 

In order to validate this tedmique for cancer of dl.e oral cavity, a trial funded by the National Cancer Insti­
tute was completed in North America under the auspices of the American College of Surgeons Oncology Group 
(ACOSOG). The results of theACOSOG lrial. revealed, after centtalstep sectioning and immunohistochemistry 
fur cytok:eratins, a negative pnxti.ctive value (NPV) of 96% and false-negative :nue of 9.8%. Interestingly, for 
Tl cancers in both groups of SUJECOns, in the setting of a 25% true-positive rate, the fal.sc-ncga1ive rate was 0% 
and NPV was 100%. Similarly, for dl.e group of experienced surgeons, false-negative .rate was 0% and NPV 
was 100%. 

HISTORY 

The typical patient who is a candidate for sentinel node biopsy presen.IS with a visible and accessible cancer in 
dl.e oral cavity. The patient will typically have seen or felt a lesion in the oral cavity, perhaps with the tongue, 
or at the time of brushing the teeth. The lesion is typically mildly lm.OOlllt'ortable. There may be a history of 
bleeding. The lesion may have been identified by the patient's dentist or physician as biopsy-proven squamous 
ceO carcinoma. 

PHYSICAL EXAMINATION 

On physical c:umination, dl.ere iB a lesion, which is ideally <2 or 3 em in size and has some degree of dl.ickness, 
which the examiner e8timates to be several millimeters thick but not massively invasive. The lesion may be red 
or white and will generatty be rough or irregular. It may be ulcerated. The patient has no movement abnormali­
ties of the tongue or trismu.s. There is no palpable pathologic adenopathy. 

1 



2 SECTION 1 Neck 

INDICATIONS 

The sentinel node biopsy procedure is best applied to Tl-1'2 cancers. Thus, oral cavity, oropharynx, and 
selected supraglottic laryngeal cancers, staged cTlNO or cT2NO, should be considered for sentinel lymph node 
(SLN) biopsy. Appropriate clinical and radiographic evaluation should be used to stage these preoperatively. 
This might correspond to about 2 to 6 mm depth of invasion, but this is a hypothetical concept at this point, 
and greater experience and larger published clinical trials on sentinel node biopsy as the initial approach to the 
neck are needed to confum this concept. The majority of patients on the ACOSOG validation trial were in this 
group. Extremely thin lesions, which might be mistaken for in situ or dysplastic lesions and subsequently tum 
out to be minimally invasive on biopsy, are not appropriate as the risk of metastases to the cervical lymphatics 
is negligible, at 2% or less. Lesions that feel mildly thick or gritty, or have some firmness, without massive inva­
sion. are ideal. Some authors report SLN biopsy for cT3NO tumors, but the size (>4 em) reduces the accuracy of 
lymphatic mapping due to alternative drainage patterns, and thus, these are not recommended for SLN biopsy 
in my experience. 

CONTRAINDICATIONS 

In my opinion. lesions that extend deep into tongue muscle or deep into the buccal or palate region are better 
served with selective neck dissection. If a cancer is <3 em in maximum diameter but has significant fixation of 
the tongue or other manifestation of deep invasion. then this lesion is truly a T4 lesion and results with sentinel 
node biopsy are unlikely to prove accurate and useful. Sentinel node biopsy has a low false-negative rate, but 
the NPV will be less if the population selected has a very high rate of metastases. In other words, a 4% rate of 
false negatives is acceptable if applied to a population with a 15% risk of metastases, but if applied to a popula­
tion where most of the patients have micrometastases, the miss rate will be unacceptably high. Thus, deeply 
invasive lesions or lesions >4 em are better served by either selective neck dissection or, if desired, sentinel 
node mapping and biopsy followed by immediate neck dissection. The latter approach can assist in making 
decisions about the contralateral side of the neck and provide improved identification of micrometastases, while 
eliminating the risk of false negatives leading to undertreatment of the patient. Patients with suspicious LN s on 
physical examination or imaging are also not candidates for this procedure. T3-T4 lesions, with trismus, bone 
invasion, tongue fixation, or other signs of massive deep invasion, are too deep to feel comfortable that the 
injection has fully mapped the drainage of the lesion, and such findings represent a contraindication to sentinel 
lymph node biopsy (SLNB). 

PREOPERATIVE PLANNING 

Imaging Studies 
If the primary tumor meets criteria described above, the next issue is whether the neck is grossly involved. 
While the sentinel node technique is an excellent technique for detecting micrometastases, it is less useful for 
detecting nonpalpable but grossly involved LNs. This appears to be particularly true with squamous cell car­
cinoma. It is postulated that when a large percentage of the LN is replaced by cancer, physiologic obstruction 
occurs and alternative patterns of lymphatic drainage develop. It is important to detect the presence of such 
gross disease on preoperative imaging and avoid applying this technique to that group of patients, in order to 
avoid false positives. Generally contrast-enhanced computerized tomography (CT) and magnetic resonance 
imaging (MRI) (if iodine allergic) are the imaging modalities used. These should be strictly interpreted, and 
patients should be excluded if there are nodes > 1.5 em in size for levels I and ll; > 1.2 em in size for levels ill, 
N, V. and VI; with central necrosis, irregular enhancement, or a poorly defined or irregular capsular border; 
or with groups of three or more asymmetrically located LNs, with a minimal axial diameter of 8 mm or more, 
in the suspected tumor drainage basin (Fig. 1.1). The role of positron emission tomography (PET) remains to 
be delineated and is plagued by false positives, but this may ultimately also prove useful in ruling out such 
gross disease. It should be kept in mind that the sentinel node technology represents an excellent technique for 
detection of micrometastases in patients felt to have a reasonably low risk of metastases, but is not as accurate 
at detecting grossly involved nodes. 

Imaging studies, including CT with iodine contrast, MRI with gadolinium contrast, and ultrasonography, 
should be used to better identify grossly involved, nonpalpable nodes. CT with contrast is standard in North 
America, though ultrasound, if done in a detailed fashion, is a reasonable alternative. MRI with gadolinium 
contrast is a good option in iodine allergic patients. Central necrosis of the lymph nodes, although highly pre­
dictive, is a late finding. The uptake of 2-deoxy-2-[lSF]fl.uoro-o-glucose as measured by PET has been reported 
as significantly more sensitive and only slightly less specific than MRI. However, foci of cancer smaller than 
1 em are below the resolution of PET as with CT and MRI. 
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SURGICAL TECHNIQUE 

Stap 1: InJection of the Primary lllmor 

' 
flliURE 1.1 CT image reveels prominent le~I1B 
LN in the region ol the facial artery, in a patient with a 
cancer of the buccal mucosa (alTO~. The occurrence 
of a prominent node or nodes In the expected pattern 
of drainage of the primary cancer would lead to inter-
pretation as a positive node, despite borderline size, 
and would make the candidate a poor candidate for 
sentinel node biopsy. 

The injection is performed prior to the surgical procedure, generally on the morning of surgery, in the xadi.ology 
suite. Injection is also sometimes performed late 1he day before, although the eJl'ect of this on 1he sw:cess rate 
of sentinel node identification mnains to be delinealed. While awake injection and imaging in radiology are 
the most commonly used tcclmiqucs, liS we extend this procedure to endoscopically acc:essiblc oroplwyngcal, 

auptaglottic. and hypopharyngeallesiona, it is likely that cooperative effom with the nuclear radiologist and 
the U8e of portable cameras will allow for intraoperative endoscopic injection, widl or without radiologic imag­

ing, and gamma probe-guided sentinel node biopsy without the need for uncomfortable injections in 1111 awake 
patient Tbcon:tical advantages of injecting under general anesthesia include better exposure of the primary and 
avoidance of motion of the patient related to discomfort. This may eventually further i.nm:a.se the reliability 
of this method. Taking into accoLUJt that the radi.o1ocalizat of the detected hot spots does net rqm:aent the 
drainage of the primary, but the drainage of the tracer deposits, which are supposed to mimic the lymphatic 
drainage of the primary, the impact of a thorough and representative tracer injection becomes evident. Due to 
density and dim:tion of the head and neck lymphatics, the primary may drain into sc:ve:ral alternative lymphatic 
pathways, all representing first draining "seminef' LNs. 

Nevertheless, due to regulatory issues relaled to the injection of radioactive mbstances and the lack of 
widely available portable nuclear imaging, awake injection remains the 111011t commonly wed technique at 
piCSCDt. It i4 i.mportanl to ensure that the patient is comfortable so that an adequate preoperative injection is 
obtained. I Wle tnpical anesthetic, mild oral sedation, and lingual, inferior alveolar, and/or sphenopalatine nerve 
blocb to ensure patient comfort during manipulation and injection of the primary tumor. Direct injection of the 
tumor with local anesthetic should not be performed as it may affect uptakl: of the radionuclide and .reportedly 
may even cause it to ptecipitate in the tissues. The injection technique involves IWl'OW injection with a fine 
25-gauge needle circumferentially encompassing the leading edge of the lesion and an additi.onal injection in 
the center of the lesion (Figs. 1.2 and 1.3). Five tuberculin syringes with 1-ml... aliquota of tecbnetium-99 sulfur 
colloid, with a total xadioactivity of 400 :mi1lic:uri.cs, would repn:sent a standard dose for the moming of surgery. 
A sligbdy higher dose would be used the night before. These dosages are extrapolated from the practice for 
melanoma and have wolkcd well for cancer of the oral cavity, but formal comparative evaluation of dosages 
and volUJDC8 for use in the oral cavity have yet to be pe.rfmmcd. 

I have UJed this technique for visible oral lesions. For cutaneous lesions, it a well documented that a scar 
from a previoU8 exci.aional biopsy can be injected to allow accurate sentinel node biopsy. Whether a previoll8ly 
excised oral lesion could WJdcrgo scntinc:J. node excision by injection of an intraoral scar bas yet to be deter­
mined. It is important to inject narrowly and not to inject the deep tissues. The radionuclide will extravasate 
more widely in the oral cavity around the site of injection than occurs in the skin and will usually go to the neck 
more quickly. There is no benefit to trying to inject a margin around the tumor, as this will lead to an lUIID..IJI­

ageablc excesa of radioactive nodes. I prefer to use unfiltered technetium-99 sulfur colloid. The presence of 
larger particles allows for retention of radioactivity in the proximal. lymphatics. Retained particles at the site of 
primary injection are not a major isaue liS we I'CCOIIIIIK:Ild removal of the primaiy tumor first However, it is also 
possible to obtain good results u&ing filtered technetium sulfur colloid, and if there is a strong preference for 
addressing the lymphatics first, then this may be preferable as there is a better clearance of background radio­
activity from the primary site. The more rapid migration of the filtered agent may also mae it advantageou& 
if injections of radionuclide are performed on the operating room table at the start of the procedure rather than 
prior to the surgical procedure. 
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FIIURE 1.1 
Schematic view of injection 
of a cancer of lhe tongue with 
radiotracer. 

R&UIIE 1.J 
Transoral injection of a cancer 
of lhe buccal mucosa. 

SECllON 1 Neck 

The use of blue dye c:oocum:mtl.y with technetium sulfur colloid has become popular in sentinel node biopsy 
fur melanoma. This is a reasonable technique for skin and certainly can help during 1he learning phase of the 
procedure, as the subtle blue-dyed lymphatic vessels can be traced toward the sentinel node. Furthermore, reinjec:­
ti.on of the blue dye is perfcmned in the opcraling room under anesthesia and can provide a measure of security 
against inadequacy of preoperative injection due to patient discomfort My own prefetence, however, is to use the 
radi.onuclide alone. Numerous publicati.ons indicate that it is extremely unlikely to have blue sentinel nodes that 
are not also :radioactive. Anaphylacti.c allezgic rc:acti.ons to isosulfm blue dye, though rare, can occur. For mal 
lesions in particular, I prefer to remove dJ.e p.timaly first to eliminate radioactive background at the primaJ:y si!e. 
When the te<:hnique is performed in this sequence, the blue dye lw usually run dlrough to the distal lymphatics 
by the lime the oral resection is completed aDd tD.a1gins axe sent, making the dye less useful. Finally, oral cav­
iiy ~ons have fuDcti.oo.al. implications that fo~~:e 1he swgeoo. to obtain adequate but relatively close llllllgins 
compared to those often obtained for cutaneous melanoma. Blue staining of the oral tissues can lead to lou of the 
visual cues 1he surgeoo. uses to guide decisions regarding whether there is tumor involvement at a margin. Thus, 
fur an of these reasons, I prefer not to use adjunctive blue dye, particularly for cancer of the oral cavity. However, 
adler swgeons prefer to use adjunctive blue dye and obtain excellent results. The remowl of sentinel nodes based 
solely on the blue dye technique is less accurate and should not be performed without also injecting radionuclidc. 

Step 2: Radiologic Lymphatic Mapping 
After injection, nuclear imaging of the lymphatics is obtained (Fig. 1.4). SPBCT technology, though not 
absolutely necesswy, may eventually provide even better three-dimensionalloc:alization of the sentinel node 
(Figs. 1.5 and 1.6). The availability of both AP and lateral imaging will generally be adequate, however, to 
guide dJ.e surgeon. A dynamic phase should be acquired with serial images for 1 hour following injection. These 
images should be ~for 1 minute each. Transmission images should be ~for 1 to 2 min~ in 
each new movement of the camera. (Transmission images are obtained using a Oat source place on dJ.e detector 
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FIC.-E 1.4 Standard nuclear imaging showing bilateral neck sentinel 
nodes after injection of a cancer of the tongue. 

opposite the working detector. This is done to achieve better localization of any LNs that take up the radi~ 
pharmaceutical. by superimposing diem on a body image.) While it is possible to perform sentinel node biopsy 
with the intraoperative gamma probe alone, the radiologic image can be useful in providing a rough guide to 
dle location of dle sentinel node. It may provide for a more complete informed consent process by pn::dicting 
unexpected drainage to the contralateral neck or other an:as 1hat were not expected to be involved. 

Step 3: Removal of the Primary Tumor 
I prefer to resect the primary tumor trans orally first. If dle injection field was sufficiently natrow, 1his usually 
eliminates or greatly reduces background radioactivity at the primazy site that can confound the sentinel node 
identi.fi.c:ati.on. The usual, appropriate smgical nw:gin.s, wi1h frozen section control, should be obtained. The 
sentinel node technique can also be performed in conjunction with a mandibulotomy or other technique of 
exposure, as long as dle primaty tumor stage is T2 or less, and as procedure is extended to the oropharynx, 
this may become JD.OIC common. In some situations, it may be necessary to perform the nodal biopsy prior to 
primary resection. However, for most appropriate oral cancers, the lesion will be accessible for resection prior 
to addressing the lymphatics. Removal of the primaJy tumor first is less important when the lymphatic basin 
is distant from the primary cancer and is often less of an issue for skin lesions (i.e., auricular scalp or nasal 
lesions). However, dlis can be important for lesions of the neck or preauricular skin where the lymphatics are 
immediately deep to dle primaJy cancer. It is especially impo.rtant in cancer of the floor of mouth due to dle 
immediate proximity of the submandibular lymphatics. 

FI&UIIE 1.1 SPECT-CT fusion lymphoscintigrarn 
showing a sentinel node in the axial plane. 

5 



& 

FEiliiiE 1.1 
SPECT~T fusion 
lymphoscintigram showing 
sentinel node in coronal 
plane. 

FEiliiiE 1.7 
A: The gamma probe is 
passed with a slow smooth 
motion in radial fashion and 
angulation to map ttle location 
and depth of the radioactive 
LN. Rapid movements lead 
to falsely high auditory 
feedback. The probe should be 
angled away from ttle primary 
injection site. The site of ttle 
hot node(s) is marked. 
B: Background reading is 
taken at ttle precordium. C: 
The gamma probe is drawn 
slowly over the neck seeking 
addttional hot areas. This 
process is repeated after the 
hottest node(s) are removed. 
D: Blunt dissection toward 
the "hot spot• is followed 
by reinsertion of the gamma 
probe into the path of 
dissection and angulation in 
various directions seeking the 
hot LN. 

SECllON 1 Neck 

Step 4: Gamma Probe-Guided Sentinel Node Biopsy 
The handheld gamma probe is now used to confirm the location of Che SLN(s), which previously were deter­
mined by lymphoscintigraphy (LS) (Fig. 1.7 A). The skin is llllllked with 1he location ofdle nodes. Background 
readings should be taken of the precordium as a lower-limit background measurement (Fig. 1.7B), as well as 

A B 

c D 
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at the rese<:ted primary site as an upper limit of background The latter is important in avoiding errors due to 
"shine through"' from Che primaJ:y injection site. 

If the patient is to undergo sentinel node biopsy alone, w.i.dl. neck. dissection planned only for positive find­
ings intraoperatively or on permanent histopathology, the incision can be drawn narrowly over the node. How­
ever, the incision must be consistent wieh the possibility of subsequent neck dissection, and Chc planned incision 
for the formal lymphadenectomy should be considered. Al.tern.ati:vely, the incision can be drawn in the line of 
1hat to be used for ncck dissection, although shorter in leng1h, and flaps can be elevated. This 1aUer approach 
is that used when immediate gamma probe-guided neck dissection is the plan, as on the ACOSOO validation 
tl:ial. After Che incision is made, subplatysmal tlaps ate elevated sufficiently to provide access to Che hot area. 
The neck should first be carefully palpated., in order to identify palpable gross lymphatic disease that may not 
be physiologically functional and hence may not take up radioactivity. The finding of gross cancer involvement 
would, of course, contraindicate sentinel node biopsy and mandate fonnal neck. dissection. 

If no gross disease is identified, the surgeon will now localize the sentinel node(s). Use of the probe 
to locate the node& is not intuitive, and it is best learned through instruction by a surgeon wieh experience 
in the technique. Initial .readings are takn of the precordium and back table in order to assess dle level of 
hematogenous radi.oactivity. Readings are also obtained. from the resected. tumor specimen and dle bed of 
resection, in order to assess Che level of anticipated background activity. The probe is slowly passed over the 
neck at a steady rate assessing the auditory input for radioactivity generated by dle gamma probe (Fig. 1.7C). 
Care is taken to aim away from the primary resection bed. Since the probe measures radioactivity over time, 
rapid or unsteady movement will lead to higher readings and louder auditory input and should be avoided. 
Using the steady constant motion, the probe is moved radially across each hot spot allowing dle surgeon to 
dctcnnine the direction in which to proceed. in 1lm:e dimensions, in order to locate Che sentinel node. The 
ability to use the probe to assess the three-dimensional. location of the node is not intuitive and requires some 
instruction and practice. Using a fine hemostat or McCabe nerve dissector, the surgeon bluntly dissects toward 
Che sentinel node. Bipolar cautery can be used to divide Che tissues to provide wider exposure. I recommend 
avoidance of paralysis and caution in using unipolar electrocautery as the neurovascular structures in the neck 
are not specifically identified, aldlough the spinal a~X:essory and marginal nerves may often be visualized in 
Che course of the proccdum. 

As a dissection cavity is opened, the gamma probe is introduced into this space along the plane of dissec­
tion and angled in various directions in order to guide the surgeon to die sentinel node (Fig. 1. 7D). The sentinel 
node is excised by blunt dissection (Fig. 1.7E). Probe readings (counts per minute) are recorded for initial read· 
ings taken while the node is in dle patient, as well as for .. ex vivo .. .readings of the extracted node, away from dle 
patient (Fig. 1.7P). Repeat readings in the resection bed are taken to ensure that there are no adjacent hot nodes 
that also need to be removed. Any LN exhibiting 10% or more of the radioactivity of the most radioactive node 

RGIIIE 1.7 (conUnued) 
E: The sentinel node is 
excised using a combination 
of blunt dissection and 
division of tissue using 
bipolar cautery. Unipolar 
cautery should be avoided 
when the proximity of 
neurovascular structures 
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is not known. F: Ex vivo 
readings pointing away from 
the patient should confirm 
whether this is the radioactive 
node. 
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F11URE1.1 
Micrometastasis seen on 
hematoxylin and eosin 
stain (A), juxtaposed with 
identical section stained 
with immunohistochemical 
cytokeratin stain (B). 

SECllON 1 Neck 

in the same an.atAlmic area will be oonsidered an additional SLN and will be harvested sepuately. H there are a 
large number of very radioactive nodes (i.e., more 1han 6), this essentially represents a failure of the technique 
and piec:emeal removal of a l;u:ge number of nodes is illogical in my opinion. The smgeon should proceed to 
sel.ective neck dissection if indicated. In the case where Chere is a very hot sentinel node in a specific area, there 
may be a relatively hot node in a completely separate anatomic region (ie., submental region venus level n 
jugular region) that does not reach 109& of the radioactivity of the hottest node. If this second node is truly in a 
sepamte area and is significantly greater 1han background (2 or more limes background readings), it should still 
be harvested as a sentinel node, as it may ~ a separate drainage pattern from a different portion of Che 
tumor. Review of the lymphoscinti.graphic imaging and knowledge of basic anatomic principles will allow the 
surgeon to judge whether such additional areas of borderline radioactivity need to be excised. When the SLN 
dissections are performed prior to resection of the OCSCCA or if significant radioactivity persists in the bed 
of resection, the use of intraoral lead shields can be helpful. The presence of a collimator on Che gamma probe 
is recommended to .reduce background signal from the primary tumor, and most modern probes have fine tips 
with collimators. With cancer of Che posterior tongue, background activity can be avoided by using a transora1 
sutw:e on the tongue to pull the p.rimar:y bed away from Che lymphatics. 

The issue of dealing with background activity at the primary site is most marked for Che Ievell nodes with 
cancer of Che floor of the moueh. In Chis si.tuaSion, the surgeon may need to perform some initial dissection, 
below the level of the IDliigina1 mandibular nerve, transcc:ting the tissues down to the level of the mylohyoid 
muscle. In this manner, the LNs are mobilized away from dle oral cavity, allowing for more accurate identifica­
tion of the SLN(s) by placing dle gamma probe into the tunneldlus created and directing the probe inferiorly 
away from Che background radioactivity at the ftoor of mouth injection site. Each SLN is labeled, measured, 
described, and recorded separately as to location and total ex vivo coun.1S per second. 

Skin lesions of the periauricular region and scalp represent a unique technical challenge as they com­
monly drain to Che parotid LNs. The proximity of the facial nerve branches and the dense nature of parotid 
tissue contraindicate blunt dissection searching for LNs within the substance of dle parotid gland. In our 
experience, in many cases, nodes can be identified on the capsule of dle parotid gland. which can be safely 
excised with a capsular dissection. These may be located on Che tail of the parotid. anterior edge of the 
parotid. or region around the temporal vessels (for sc:al.p lesions). Electromyograpbic intraoperative facial 
nerve monitoring is useful in such cases. If the gamma probe directs the surgeon to nodes deep within the 
parotid. then in many cases it is best to identify a distal branch of the facial nerve, or occasionally even the 
main trunk. and perform a localized excision of dle hot portion of the gland. widl identification of dle facial 
nerve. Such a procedure might be tcnned a .. gamma probe-guided partial parotidectomy"' and still simplifies 
Che procedure relative to a formal lateral lobe parotidectomy with concurrent neck dissection. In this situa­
tion, it is particularly important to tag the tissue adjacent to facial nerve branches with permanent suture in 
order to provide for easy re-exploration if the sentinel node is positive. Similar m.arlring of the location of 
Che spinal accessory nerve would be advantageous if it is identified in the course of an upper jugular sentinel 
node biopsy. 

Step 5: Rigorous Histopathologic Assessment of 1he Sentinel Node 
For cutaneous lesions, particularly for melanoma, where formal lymphadenectomy is not standard, sentinel 
node biopsy is gaining wide acceptance. A3 mentioned previously, minimally invasive T1 oral lesions rep­
resent an emerging group for which the option of sentinel node biopsy might be considered if the sw:geon's 
practice has been "watcllful. waiting" for such a lesion. However, in any situation where sentinel node biopsy 
alone is performed. exhaustive bistopadlologic evaluation of the sentinel node widl fine sectioning and concur­
rent immunohistochemistry should be performed to rule out microscopic foci of cancer (Fig. 1.8) and allow 
for therapeutic neck dissection or radiation.lf such an evaluation remains negative, close follow-up and con­
sideration of serial radiologic imaging (cr. MRI, or serial ultrasound) should be considered. 
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POSTOPERATIVE MANAGEMENT 

The early postoperative management will generally be dictated by the resection of the primary site. Most 
patients who are candidates for sentinel node biopsy will have a limited resection of the cancer, which can be 
managed by inpatient observation, either in the intensive care unit or on a regular patient floor, depending on 
the level of concern regarding edema of the airway. Simple oral rinses and gentle oral cavity cleaning are all 
that is necessary. Perioperative corticosteroids are used to reduce edema. 

For more extensive resections or for patients who are difficult to intubate, temporary tracheostomy may 
be the safest approach. If a tracheostomy is required, then the usual care by skilled nurses, with frequent saline 
irrigation, suctioning, and cleaning of the inner cannula, will be needed. The need for a tracheostomy should be 
infrequent, however, if appropriate lesions are being selected. 

The neck wound from the sentinel node biopsy will be significantly smaller than a neck dissection wound 
and will have less drainage and edema. Depending on the number ofLNs removed and the extent of dissection, 
a suction drain may or may not be advisable. If a suction drain is used, it will usually be removed within 3 days. 
The typical patient having this procedure, with a small primary cancer, would spend one night in the hospital 
and require little postoperative care. 

The biggest postoperative issue is the need to rush the final histopathologic analysis, so that patients with 
micrometastases can be taken to surgery for neck dissection prior to the development of significant inflamma­
tion in the neck. Active investigation is ongoing in order to develop better techniques to evaluate the status of 
the sentinel node in "real time" during the initial procedure. Techniques such as rapid reverse transcriptase­
polymerase chain reaction (lU-PCR) and step sectioning during frozen section have been studied, but effec­
tive, standardized "real time" assessment of the sentinel node is still not available. Thus, at this point, we 
must request rushed immunohistochemical evaluation of step sections and quickly return for completion neck 
dissection in the small percentage of patients that require this. Communication regarding this issue during the 
postoperative period is essential. 

COMPLICATIONS 

Complications are rare with this technique, and in fact, the minimally invasive nature of the procedure relative 
to the moderate morbidity of neck dissection is the impetus for the development of this technique. Nonethe­
less, as in any procedure, complications can occur. One concern with SLNB in the head and neck region is the 
theoretical risk of injury to the facial nerve and spinal accessory nerve during blunt dissection through narrow 
exposure. It is also possible that surgeons employing this technique might compromise on the completeness 
of the procedure in the parotid gland, which allows the avoidance of facial nerve dissection, but can imply an 
oncologic risk. The relatively few publications addressing this issue to date have reported incidences of even 
minor complications that are <1 %. Theoretically in the hands of an inexperienced operator, the risk of injury to 
the facial or spinal accessory nerves may be greater with SLNB than with formal parotidectomy and selective 
neck dissection. Since the presence of sentinel node micrometastases may be recognized postoperatively, the 
potential risk of nerve injury related to reexploration of an inflamed, recently operated wound also needs to be 
considered. 

RESULTS 

Selective neck dissection remains the standard approach for the majority of cancers of the oral cavity, particularly 
for larger and significantly invasive T2, T3, and T4lesions. The floor of the mouth is a problem site with current 
technology, due to interference from shine through, as the lymphatic basin is too close to the primary site, and 
the level I nodes cannot be safely addressed by SLNB for this anatomic subsite. Significant data already exist, 
however, to advocate SLNB as a reasonable alternative to selective neck dissection for smaller, thinner cancers 
of the oral cavity, other than floor of mouth, that fall in a category where watchful waiting might reasonably be 
chosen as an alternative, but where they are not so minimally invasive that the risk of metastases is negligible. 

The sentinel node concept is discarded by some based on the misconception that selective neck dissec­
tion has no significant morbidity. Coming from a tradition of more radical neck procedures, the selective neck 
dissection is generally viewed as an intervention with negligible morbidity by many head and neck surgeons. 
In fact, although the morbidity of selective neck dissection is significantly less than that of modified radical and 
radical dissections, there is measurable morbidity in a variable percentage of patients, including issues with 
shoulder function secondary to temporary trapezius weakness followed by adhesive capsulitis of the shoulder, 
pain syndromes, contour changes, and lower lip mobility. This has been demonstrated in numerous quality of 
life studies and at least two objective functional assessments. Stoeckli et al. have also performed a formal qual­
ity of life assessment of sentinel node biopsy versus selective neck dissection showing significant benefit. The 
moderate morbidity of selective neck dissection has led some to suggest watchful waiting as an alternative for 
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patients of lower risk. SLNB has developed as an intermediate option in response to this controversy. All of 
these complications are observed much less frequently with SLNB, although formal quality of life assessments 
have not yet been performed. 

Another issue is our inability to achieve immediate diagnosis of positive sentinel nodes. Frozen section, 
even with multiple sections, is not sufficiently accurate, and tissue is better preserved for permanent sections. 
Thus, for the minority of patients with micrometastases identified in the sentinel nodes, we are sometimes deal­
ing with issues of re-exploration and dissection of functionally important nerves in a recently operated wound. 
Ultimately rapid RT-PCR assessment of nodes may ultimately provide immediate information regarding the 
status of the sentinel node. AB future studies are designed to safely evaluate the sentinel node biopsy technique, 
the opportunity should be taken to plan correlative studies to validate the role of these new technologies in 
tumor assessment. 

SLNB will likely play an increasing role in the management of cancer of the oral cavity, given that there 
are lesions and situations where the "wait and see" approach continues to be advocated. It may provide an 
intermediate approach for small but moderately invasive T1 or smaller T2 lesions in whom watchful waiting is 
currently the major alternative to neck dissection. Although not discussed in this chapter, this technology also 
makes sense for lip cancers, periauricular skin cancers, adnexal cancers, nasal vestibular cancers, and other 
histologies and sites where the risk of metastases falls in a range of 5% to 15 %-high enough to make watchful 
waiting risky but low enough to make selective neck dissection seem excessive. It appears unlikely that SLNB 
will ever replace selective neck dissection for very invasive, larger T2 and T3NO lesions of the oral cavity. 

Equally important is the evaluation for the significant unpredictability oflymphatic pathways observed for 
both cutaneous and oral lesions. In fact for lesions not involving the midline but within a few centimeters of it, 
LS and gamma probe-guided surgery may ultimately provide the solution in these patients, in whom we often 
struggle with the decision regarding contralateral neck management. Increased accuracy in the identification of 
micrometastases will ultimately lead to more accurate staging. 

The sentinel node technique is likely to have an increasing role in the management of head and neck 
cancer in the future. Surgeons can gain experience in the use of this technique for cutaneous malignancies, 
early-stage oral cancers with intermediate invasiveness (i.e., approximately between 2 and 6 mm depth). The 
technique can also be practiced in the context of a gamma probe-guided neck dissection for more invasive 
cancers, preferably in the context of a clinical trial, allowing the patient to benefit from improved mapping of 
drainage patterns and more accurate staging through better identification of micrometastases. Pilot data on the 
use of this technique in the pharynx and larynx will continue to emerge. It is hoped that this chapter will provide 
a guide to the surgeons as they evaluate the neck, and allow for proper evaluation of the NO neck with imaging, 
an understanding of the potential role of biologic markers in assessing risk, and the developing role of LS and 
sentinel node biopsy in detecting microscopic lymphatic metastases. 

PEARLS 

Select early lesions without extremely deep invasion. 
Use preoperative CT or MRI with contrast to detect grossly involved LNs. 
Accurate radiotracer injection requires a comfortable patient; use sedation or lingual nerve block as indicated. 
Inject closely into normal tissue around the lesion. 
Manage background activity from the primary site. 
Tag identified nerves. 
Exhaustive step sectioning and immunohistochemistry 
Close follow-up and neck imaging if indicated 

PITFALLS 

Counsel patients regarding potential reexploration for delayed positive findings in the sentinel nodes. 
Avoid large lesions as an excessive number of nodes will result. 
Use of the gamma probe is not intuitive, and training in its use is important. 
Do not inject local anesthetic directly into the primary tumor. 
Avoid blue dye for mucosal lesions (tissue/margin staining). 
Floor of mouth primary cancers may complicate identification of SLNs. 
Patiently remove additional nodes with radioactivity 10% or more of the most radioactive SLN. 

INSTRUMENTS TO HAVE AVAILABLE 

Standard head and neck set 
Neoprobe or other handheld gamma counter 
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Collimator tip attachment to reduce scatter and shine through false-positive readings 
Methylene blue dye and tuberculin 1-mL syringe if dual labeling method is to be used to identify "hot" and 
"blue" SLN 
Nerve stimulator 

SUGGESTED READING 
Chepeha DB, Taylor R1, Chepeha JC, et al. Functional assessment using Constant's Shoulder Scale after modified radical and 

selective neck dissection. Head Neck 2002;24:432-436. 
Civantos FJ, Moffat FL, Goodwin WJ. Lymphatic mapping and sentinel lymphadenectomy for 106 head and neck lesions: 

contrasts between ami. cavity and cutaneous malignancy. Laryngoscope 2006;112(suppl109):1-15. 
Civantos FJ, Zitsch RP, Schuller DE, et al. Sentinel lymph node biopsy II£Clll"ately stages the regional lymph nodes for 
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SELECTIVE NECK DISSECTION 

Robert L. Ferris 

INTRODUCTION 

Neck:dissectionlw evolved to be more targeted and less invuive over the put 100 yean llinceCriledesaibed the 
cluslcal !lldical ~k dissection (RND). Another conc:eptual advance held th.t modified RND wu technjcally 
feasible and oncologically sound, .n:moving only lymphatic structures and retaiDing the stcmoclcidomutoid 
muscle (SCM), accesaory nerve, and/or intema1 jugular vein (IJV). The potential then arose for removing leu 
than all five levels of the ipsilateral neck for mucosal or cutaneous squamouJ cell carcinoma. with potential 
application of this "selcclive neck dissection (SND)" to thyroid or saliYlll}' carcinomas u well. Over the put 
20 yean, the SND lw become more widely accepted. first u a staging procedure and more recently u a thera­
peutic approach to early (Nl) lymph node metastuis. 

The advent of this development toward SND was supported by the seminal oonlribution of JP Shah (1990) 
reporting on the specific levels in the neck where metastatic lymph nodes were observed. originating from 
certain subsites within the oral cavity, oral pharynx. larynx. or hypopharynx. Reporting on the patterns of 
metastuis in over 1,000 RNDs (all five levels dissected), it became clear that targeted SND could be adopted 
removing only three or four of the five cervical levels in selected patients hued on the site of the primary cancer 
(Fig. 2.1A and B). As a staging procedure, the SND was found ret:rospectively to have removed microscopic 
NI metastasis in more than 30% of cNO patients. Thus, one or two metastatic lympb nodes, <3 em in size and 
without extracapeular spread (ECS), can be adequately treated by SND, removing appropriate cervical levels 
according to the patterns of spread from the original primary site of the cancer. 

Besides ita oncologic value, SND bas been demonmated to reduce the morbidity and eo&melic deformity 
I!I!Ociated with more extensive modified radical neck dissection (MRND) or RND, due to avoidance of manip­
ulation, mobilization, or transection of the spinal accessory nerve, which is the major morbidity of neck di&­
seclion. 'I'hua, currently SND is the standard procedure for cNO or cNl disease in molt patienta with head and 
neck squam0118 cell carcinoma. For the NO-Nl ned.:. the SND provides crucial staging information, doc:umcnt­
ing the presence and extent of metastatic cliseue in the neck Further:more, it provides information rqarding 
the preaence of ECS a very poor prognostic factor wmanting adjuvant therapy with cbemoradiation. After 
SND, patients without high-risk features such as multiple lymph nodes positive (>3) or BCS can then undeigo 
observation or (reduced) dose postoper81ive radiotherapy. 

HISTORY 

h is crucial to identify the site and ment of the primary cancer (mucosal, cutaneous, salivary, or thyroid) 
to guide appropriateness for SND. It is also important to inquire about usociated features including dys­
phagia. maaa in the neck. hoarseness, or other symptoms associated with the cancer in the upper aerodiges­
tive tract. Any prior oncologic trelltlnent or history of neck surgery should be elicited. For a squamous cell 
carcinoma with an unknown primary mucosal site, it is crucial to establish whether a prior tonsillectomy has 
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been performed. A history of cutaneous malignancy should not be overlooked, since aggressive squamous 
cell carcinoma of the skin, particularly in elderly or immunosuppressed individuals, may metastasize to the 
cervical lymph nodes. 

PHYSICAL EXAMINATION 

A thorough examination of the head and neck should be performed in the office, palpating the neck for the 
presence of enlarged nodes, fixed lymphadenopathy, fixation of the overlying skin to the lymph nodes, or other 
signs of gross metastasis. Preoperative documentation is crucial and should be combined with radiographic 
imaging. I prefer a contrast-enhanced computed tomography (CT) scan of the neck from the skull base to the 
clavicles, since this will include retropharyngeal nodes. The rate of level liB metastasis is very rare (1%) in the 
clinically and radiographically negative neck; however, the rate increases (1 0% to 15%) for metastasis to level 
liB, when clinically positive lymph nodes are observed preoperatively. The SND would then include level liB 
in the dissection. Indications for SND are preoperative clinical NO-Nl as a diagnostic and staging procedure. 
Postoperative identification of pathologic N1 status may be adequately treated with SND alone, in the absence 
of ECS. When a SND identifies N2b metastasis, multiple positives nodes >2, are a standard indication for 
adjuvant radiotherapy. More extensive lymph node metastasis should be discovered preoperatively since SND 
is not sufficient therapy in situations of clinical stage N2-N3. 

INDICATIONS 

An SND is indicated in the absence of palpable cervical metastases (i.e., in the elective surgical treatment of 
the NO neck). Early metastatic cancer (cNl) is also an indication for SND. 

CONTRAINDICATIONS 

The SND is not indicated in the following situations: 

Patients with multiple clinically obvious cervical lymph node metastases, particularly when they are found 
to involve or to be closely related to the spinal accessory nerve 
Patients with a bulky metastatic tumor mass or with multiple matted nodes in the superior aspect of the neck 

PREOPERATIVE PLANNING 

Imaging 

Various radiographic techniques may be used prior to SND. I believe that the Cf scan using IV iodinated con­
trast is the most helpful preoperative test prior to SND. The size, number, and three-dimensional relationship 
of any suspicious lymph nodes can be identified and documented. It is fast, is relatively inexpensive, and emits 
a low dose of radiation. illtrasonography (US) of the neck is appropriate particularly if the surgeon has access 
to this instrument in the clinic. US can identify suspicious lymph nodes, as well as size, number, and potential 
for ECS. It is also inexpensive and does not deliver radiation, therefore providing several advantages. A disad­
vantage is the lack of the transferable three-dimensional planar axial imaging for review by multiple individuals 
over time, since it is operator dependent. Magnetic resonance imaging has similar advantages to Cf scans, but 
is used less often, due to greater expense and time to perform, reducing patient compliance and surgeon comfort 
with the images. Positron emission tomography-computed tomography (PET-CT) has become increasingly 
used for pretreatment staging of cancer of the head and neck and is often more accurate than contrast-enhanced 
Cf alone. However, PET -CT is more useful for identifying occult distant metastasis, whereas false positives 
and false negatives reduce its utility in accurately staging the clinically negative (cNO) neck. In this situation, 
SND is the most accurate test for determining the pathologic status of the neck (pN status) and is superior to 
PET -CT in sensitivity and specificity. 

Fine Needle Aspiration Biopsy 

Fine needle aspiration biopsy (FNAB) is integral to the preoperative planning for SND and should be used (and 
repeated if necessary) to document cytologically the presence of cancer in a suspicious lymph node(s). Necrotic 
or cystic lymph nodes may emanate from the oropharynx (tonsil/base of tongue) or primary thyroid cancers, 
and repeat FNAB may be necessary with image guidance. Open biopsy should be strongly discouraged, unless 
frozen section is planned, with conversion to immediate SND if positive. 

15 



16 
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SECllON 1 Neck 

SURGICAL TECHNIQUE 

The SND is performed &imilarly to the comprehensive, type m .MRND, with the exception that all cervi­
cal levels (I-V) are not removed in the SND. In all cases of SND, no nonlymphatic structures are .routinely 
removed, thus preserving the SCM, IJv, and spinal acx:essmy nerve. An example is shown in Fi.gun: 2.2 for 
SND appropriate for cNO/cN 1 oropharyngeal, 1aryngeallhypopharyngeal primary cancers. The SCM should 
not be divided, but rather is retraaed posteriorly to permit access to the cerv.icallevels to be dissected. In some 
situations, early-stage metastasis to the ncc:k (Nl) with ECS may be attached to the SCM or jugular vein, and in 
these rare instanoes, these sl:l'uetures may need to be partially removed. However, this is quite rare, and in these 
situations, conversion to a comprehensive MRND would seem prudent. 

For cosmetic reasons and for wide access to the neck stiuctun:s, I prefer a hockey stick incision beginning 
at the mastoid tip with the posterior-inferior comer squared off. The incision course is inferiorly in a vertkal 
din:cti.on behind the SCM, to permit the incision to be hidden postoperatively. At the lower extent. a right angle 
is created, carrying the inc:ision horizontally in a prominent skin cn:ase in the supraclavicular interiorly toward 
the midline. This incision may be longer than other surgeoDB advocate; however, I find that it provides ideal 
access to all cervical levels, including level lA, and is cosmetically pleasing, since a shirt collar would hide drls 
incision better than ones placed in a higher, mid-neck location. The posterior-inferior comer of the incision can 
be marked with a 21-gauge needle dipped in methylene blue on either side of the incision to permit accurate 
reapprox.imation; however, I find that a shiUJ>, 90-degree comer is simple to reapproximate, avoiding a dog-ear 
at either edge of the incision. 

I prefer performing SND with the hemostatic (Shaw) scalpel (no. 15 blade), set at llO"C for the skin inci­
sion. Others may use a no. lS blade on a scalpel or a monopolar cautely set on cutting. The Shaw hemostatic 
scalpel is set on 220°C, for the dermal layer, and then I increase the temperature of the blade to 300°C, for the 
remainder of the procedure. After either technique of skin incision, the dissection is carried down into a s~ 
platysma! plane to permit the incised flap to be elevated widl an adequate blood supply (within the platysma). 
During flap incision and elevation over the SCM, care is taken to avoid damage to the greater auricular nerve 
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and external jugular vein, which course aver 1he SCM muscle but deep to the platysma. While injury to the 
greater auricular nerve may have limited c:onsequences, damage to 1he extemal. jugular vein will cause signifi­
cant bleeding, which can mluce the tissue planes visible to the surgeon, and eliminates a potential somce of 
microvascular aoastoiDD8is for venous drainage, if this is planned as part of the procedure. Elevation of the sub­
platysmal skin flap is performed in one sweeping motion in a superior and anterior direction. since the incision 
is placed at the posterior and inferior extent of dissection. Again this streamlines this portion of the procedure, 
reducing the manipulati.an widl skin hooks and expediting this necessary, although noncritical portion of the 
suxgical procedure. Calc is taken in the most anterior and superior flap elevation to avoid injury to the mcuginal 
mandibular branch of the facial nerve (Fig. 2.3). For cancers of the oropharynx. larynx, and hypopharynx (Fig. 
2.2), level I is not usually dissected and thetcfore the inferior bmdcr of the submandibular gland is the upper 
em:nt of the dissection, avoiding injury to the marginal mandibular nerve. The skin fiaps should be retracted 
with hooks or a suture secured to the drapes with a hemostatic clamp to assist in retraction and visnaliz.atinn., 

freeing up the surgical team and assistants to help with more important aspects of the SND. 
The SND proceeds with an incision over the anterior border of the SCM, along its entire length. The 

surgeon and first assistant grasp this fascia with traction and countertraction in opposing directions (anterior 
or posterior), elevating it to demonstrate the fascial plane of dissection. Thus, the superficial layer of the deep 
cervical fascia is incised and the SCM is ''unwrapped" and is progressively retracted with an Army - Navy 
retractor. The SCM is skeletonized anteriorly until the cervical plexus is encountered at the posterior border 
of the SCM. Approximately one-third of the way inferior to the insertion of the SCM, the spinal accessory 
nerve (cranial nerve XI) is identified from anterior to the SCM, where it courses deep through the muscle. 
In some patients, a branch of the accessory nerve penetrates the SCM or runs parallel to it from the cervical 
rootlets (C2-C4). If poslli.ble, this should be preserved along with the spinal accessory nerve, since retraction 
trauma to the spinal accessory nerve is the major cause of morbidity of the SND. If the nerve is traumatized, 
stretched, or inadvertently cut, the SCM and/or trapezius muscles will atrophy to a firm and fibrotic structure. 
Great care must be observed when the second assistant is retracting the upper portion of the SCM during 
SND, since pressure or stretch injury will induce potentially permanent neurapraxia, weakness, and loss 
of range of motion of the ipsilateral shoulder, constituting the shoulder syndrome. This includes adhesive 
capsulitis and deltoid atrophy, preventing abduction and generating a great deal of morbidity postoperatively. 

Incision of the cervical scnsmy rootlets or the deep neck fascia in the posterior floor of the neck over the 
scalene and splenius muscles should be avoided, since this is not necess;uy in the SND procedure. Hemostasis 
should be achieved sequentially with the Shaw scalpel at 300°C, taking care not to rush through this portion of 
the procedure, since additinn.al time for hemostasis is necessary if bleeding is encountered from small vessels, 

mastDid muscle 

Extamal Jugular vein 

Trapezius muscle 

A 

B 

Facial art&ry 

MBI{,Jinal mandibular 
branctl of fac:ial 
nerve (VII) 

Submandibular gland 

FIGURE 2.3 A,B: Preservation ollhe marginal mandibular branch ollhe facial nerve in Ieveii. 
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FBIIE 2A A: Mobilization of the spinal accessory nerve (CN XI) in Ieveii!. B: Transposing nodal packet from Level liB undemeattr CN XI. 

using the Shaw, monopolar. or bipolar cautery. No branches of dle jugular vein nm posteriorly, except inferi­
orly when'l1he transvene cervical artecy and vein an: encountered in the supraclavicular fossa, aldlougb these 
should be deep to the standard SND. 

Once the submandibular gland is mobilized at its superior and poBterior/deep extent. the posterior belly 
of the digastric muscle is encountcn:d and is a convenient landmark, which is followed back to the jugular 
vein in level n, where the spinal accessory nerve crosses superficially 70% of the time. The digastric muscle 
is retnleted. superiorly, to directly visualize the spinal accessory nerve and the UV and enable the fibroadipose 
level n tissues to be connected widl dlc level I and submandibular gland portion of the neck dissection (Fig. 
2.4). This enablesdle superior extent to be mobilized off dle surface while dle jugular vein and spinal accessory 
nerve are under din:<:t vision and can be carefully dissected in the inferior and anterior direction; likewise, dle 
omohyoid is generally preserved in dlc SND and often serves as the inferior extent of dissection. H level IV 
is being dissected, this fib.roadipose tissue is mobilized. taking care to avoid injury to dle IN, the transverse 
cervical plexus of vessels, or the thoracic duct on dle left side. The level IV tissue is transposed around dle 
omohyoid muscle taking care to avoid injury to the jugular vein, which runs immediately deep to the omohyoid. 
At. this point. the fibroadipose SND specimen is ttansected at the anterior extent at dle strap muscles prior to 
1heir attachment to 1he larynx. I pn'lfer to mark level n for 1he pathologist wiJh a suture since this is 1he superior 
extent of the specimen. 

During an SND, paralytic agents should not be given by the anesdlesiologist, and thwl, cautery dissection or 
hemostasis near dle spinal access OJ)' nerve will lead to muscle and shoulder spa5ms. In this region, it is ideal to 
usc dlc Shaw blade with a wet, cold sponge draped o-w:r the nerve widl the nondominant hand of the sw:gcon to 
la:ep it cool and safe from the hot Shaw blade. If level liB is dissected, the spinal acc:essocy nave should be mobi­
lized carefully with a tenotomy scissor (Fig. 2.4) enabling the submuscular recess (level. DB) fibroadipose tissue 
to be incised and mobilized from the splenius capims IIIllSCle wiJh fascia still co-w:ring it The lewl liB pacla:t 
of lymph nodes is grasped with an Allis clamp and transposed underneadl. the mobilized spinal accessory nave. 
Alternatively level DB can be dissected sepanUely from the superior and posterior direction of 1he accessOI)' 
nerve 1andmad::s and sent separately, to avoid mobilization of the a.cccsso.ry nerve and its slliiOUilding vasa.ncrvo­
rum. The jugular cl!.ain lymph nodes an: then retracted with 6-prong blunt .rala:s anteriorly and superficially over 
1he surface of the IN, while the Shaw scalpel is used to incise and transpose successively this fibroadipose pack­
age over the surface of the jugular vein (Fig. 2.5). There are no postericx- venous branches, but as Che fibroadi.pose 
tissue is retracted and the dissedion ensues ovet the surface of the IN, 1he facial vein confiuence is encountered 
superiorly and should remain deep to dlc dissection. The facial vein confluence may have been divided pzeviously 
if a level lA and IB dissection with submandibular gland excision were performed (levels I-IV SND). However, 
in the setting of oropharynx. larynx. and hypopharynx cancers, where levels D-IV dissection are performed, dle 
facial confluence should be prcsc.rved to improve venous drainage of the head and neck and avoid a ll!J:ge vein 
ligation. since a postoperative Valsalva or other high-pressure event can lead to Che fonnation of a hematoma. 

The incorporation of a level I dissection into dle SND for carcinoma of the oral cavity is performed as 
follows. The inferior bonier of dlc submandibular gland is incised and a plane of this fascia is kept intact as 
the gland is depressed with the nondominant hand of dle surgeon. Often the marginal mandibular branch of 
dle facial nerve can be visualized but should not be specifically dissected since 1his can lead to irreversible 
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Stemocteidomastoid muscle 

Cranial nerve (XI) 

FEUIIE2.1 
Dissection of the librolatty 

Internal jugular vein tissue along the jugular chain. 

neurapraxia. The submandibular fascia containing tbe marginal mandibular branch of tbe facial nerve is 
successively elevated off of 1he mbmandibular gland. taking care to include 1he facial lymph nodes which may 
drain primary cancc:::rs of the 1loor of mouth and tongue. The submandibular fascia is elevated to the level of 
1he mandible and the levellB dis.secti.on ensues. Often 1he facial artery must be divided twice as tbe gland in 
lbe fibrofatty level I tis.sue ia n:trac1X:d inferiorly and lbe posterior direction lead! to encountering lbe 11rte1y a 
second time. During lbe superior and interior extension of the submandibular gland excision, the mylohyoid is 
n:tracted anteriorly to expose 1be mbmandibular ganglion and submandibular duct, which are ligated !UCCea­

sively to avoid injury to the lingual and hypoglossal nerves. 
Note that if level I i11 included, this is obvious to 1be pathologist due to the pn:!lCDCC of the submmdibul.ar 

gland. While some authors advocatx: preservation of tbe submandibular gland, I prefer to excise it so that 1be 
optimal oncologic procedure is perfonned, removing all Ieveli pre- and postvucular nodes. In addition, the 
gland is often devaacularizcd and without adequate nerve supply and thus may not be functional. Previously 
some surgeons advocaled obtaining a frozen section of any suspicious lymph nodes so that SND would be con­
verted to MRND in this cue. I prefer to make the best assessment of clinical node positivity using clinical and 
radiographic exlllllirudion preopentively, 80 tbatlbe surgical plan is clear to 1be team and to the patient without 
intraoperative decision making based on allaing the extent of surgery in such a setting. 

At the end of lbe procedw:e, copious irrigation, with or without antibiotic solution, is performed and 
hemostasis obtained wilb the Shaw hemostatic scalpel or the bipolar cautery. 1 use a no. 10 flat Jackson-Pratt 
(lP) suction drain, placed through a separate stab incision in the posterior or inferior skin fiap in lbe conspicu­
ous location. A pressure dressing or a gauze wrap should be avoided 80 is not to obscure a hematoma. The 
drain can sometimes be removed on postoperative day (POD) 1 but most commonly on POD 2. In patients who 
have 'UIIdcfgone previous i.r:rwJiatian, planning may be necessacy to discharge 1bc patient wi1b the drain on POD 
1 or 2, since inpati.eut bospita1i7.81jon is gmenlly not nece88II'Y after reccm:ry .fian aneslbesia (24 to 36 hours). 
Postoperatively assessment of the function of the marginal mandibular branch of tbe facial nerve, tongue 
weakness and sensation, and spinal accessory nerve/shoulder function should be noted and documented. All 
patients who undergo SND should have a consultation wi1b a physical therapist (PT/01'), experienced in shoul­
der strength and range-of-motion exercises. On the Head and Neck Service at the University of Pittsburgh, we 
have designed a detailed, printed handout of exercises for each patient to perform at home, after insiiUction 
and consultation with the PT/01' team. A Valsalva maneuver is applied to identify a chyle l.e.ak and to establish 
whether hemostasis is sufficient. A fiat 10-mm JP drain is usually sufficient. The pl.atyama layer is reapproxi­
mated with Vu:ryl sUiures, and the skin is closed wilb monofilament suture or staples. 

POSTOPERATIVE MANAGEMENT 

Drains are mainmined on low suction and are usually kept in place for 1 to 2 days to prevent a aeroma or 
hematomas and to monitor for a chyle leak. A common sequela of SND is rclalcd to mobilization <r manipulation 
of the spinal accessory IICIVe. The resulting dencrvati.on of 1be tiapezius muscle, one of the most impm:tmt 
shouldet abductors, causes destabilization of the scapula with progressive fiariDg of it at the vertebral border, as 
well as drooping, and lateral and anlmor rotation of the shoulder. The loss of the trapezius function decreases 
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the patient's ability to abduct the shoulder above 90 degrees at the shoulder. Paralysis of the trapezius muscle 
causes a clinical syndrome characterized by weakness and deformity of the shoulder girdle, usually accompanied 
by pain. Consequently, patients who have undergone a SND with spinal accessory nerve injury must be evalu­
ated by a physical therapist early in the postoperative period. Aggressive and prompt physical and occupational 
therapy are recommended since they are useful in improving range of motion and avoiding adhesive capsulitis. 

COMPLICATIONS 

The carotid sheath should, at all times, be deep to the plane of the dissection. Injury to the phrenic and acces­
sory nerves or other deep cervical structures can be avoided by positive identification. Occasionally a nonlym­
phatic structure must be resected if clinical evidence of ECS leads to a metastatic node adherent to it A small 
injury to the IJV should not warrant its ligation, since a 7-0 Prolene suture can repair small, inadvertent injury 
and retain postoperative venous drainage and avoid edema. In SND, left-sided IV dissection puts the thoracic 
duct at risk and may occur even in a right-sided dissection in the minority of cases. During a left-sided SND 
encompassing level IV lymphadenectomy, double clamping and ligating with silk sutures low in the neck will 
avoid inadvertent shearing or leak of chyle from the main or accessory thoracic duct(s). Bipolar cautery may 
be used as can the Shaw scalpel, to seal smaller lymphatic vessels coursing in the region of the duct; however, 
silk ligation is more effective as a prevention maneuver. Valsalva with the assistance of the anesthesiologist is 
useful to confirm the integrity of the thoracic duct, so that in the presence of a leak, figure of 8 sutures using 
3-0 Vu:ryl material should be placed. In rare instances, tissue sealant can be instilled, since immediate control 
of thoracic duct injury is most effective in order to avoid a later return to the operating room. 

Thus, complications after SND, such as hematoma, chyle leak, and damage to cranial nerves X to XII 
and the marginal mandibular branch of CN7, may occur. Avoidance of injury, as with the rest of head and neck 
surgery, requires a detailed surgical knowledge of the anatomy and preoperative assessment of the topographic 
location of any suspicious lymph nodes, since oncologic excision is the fundamental goal of the SND, while 
maintaining complications at a minimum. The oncologic results of SND, in appropriately selected patients with 
cNO-cNl disease, are as good as comprehensive neck dissection (MRND or RND). Indeed in pNl necks after 
SND, the rate of recurrence in the absence of ECS or multiple positive lymph nodes is as low as other more 
extensive and comprehensive neck dissections. Performed correctly by an experienced head and neck surgeon, 
SND is a highly useful and oncologically effective procedure, with minimal morbidity. 

RESULTS 

SND is oncologically efficacious for all cNO and selected cNl cervical lymph node metastasis. Recurrence 
rates are approximately 5% inside or outside the dissected field, and the goal is therapy for early metastatic 
cancer and accurate staging to guide the use of adjuvant radiotherapy/chemoradiotherapy, as indicated. Mobili­
zation or cautery near the spinal accessory nerve may result in temporary or permanent neuropraxia ("shoulder 
syndrome"), warranting delicate dissection around this structure. However, compared with MRND and RND, 
this procedure is cosmetically superior and, in appropriate cases, oncologically equivalent. 

PEARLS 

Individuals performing SND should be comfortable with more comprehensive MRND and RND in the event 
that more extensive metastasis is discovered intraoperatively and conversion is necessary. 
Effective assistance during neck dissection results from experienced individuals providing countertraction 
of the important lymphatic and nonlymphatic structures so that the cervical fascia is unwrapped from these 
nonlymphatic structures, which are retained in the patient. 
Maintaining appropriate cervical fascial planes yields an avascular dissection and assists in a more effective 
and pleasant oncologic procedure. 
Careful identification and meticulous preservation of the spinal accessory nerve are crucial to the oncologic 
and functional result after SND. 
Avoiding the use of a sharp hemostat during dissection of the IJV will prevent many inadvertent traumatic 
injuries, including shearing of small or medium side venous branches of the UV. 

PITFALLS 

Unless level I is to be dissected, dissecting into the cervical fascia over the submandibular gland can lead to injury 
to the marginal mandibular branch of the facial nerve. Despite the best oncologic surgery, injury to this small nerve 
branch leads to embarrassing cosmetic defects postoperatively, which are quite visible to the patient and family. 
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Overly aggressive retraction of the nerve often leads to permanent neuropraxia and (shoulder syndrome) 
adhesive capsulitis, with the attendant decrease in range of motion and shoulder strength. 
Routine inclusion of level liB in the SND, with its attendant mobilization of the spinal accessory nerve, will 
cause unnecessary morbidity (shoulder syndrome) without providing sufficient oncologic benefit. 

INSTRUMENTS TO HAVE AVAILABLE 

Shaw hemostatic scalpel (no. 15 blade) 
Monopolar and bipolar cautery 
Fine-tip, elongated Crile clamps 
6-prong blunt rakes 

SUGGESTED READING 
Medina JE, Byers RM. Supraomohyoid neck dissection: rationale, indications, and surgical technique. Head Neck 

1989;11(2):111-122. 
Pillsbury HC m, Clark M. A rationale for therapy of the NO neck. Laryngoscope 1997;107(10): 1294-1315. 
Simental AA Jr, Duvvuri U, Johnson IT, et al. Selective neck dissection in patients with upper aerodigestive tract cancer with 

clinically positive nodal disease. Arm Otol RhiMl Laryngol2006;115(11):846-849. 
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SUPERSELECTIVE NECK DISSECTION 
FOR UPPER AERO DIGESTIVE TRACT 
CARCINOMA 

K. Thomas Robbins 

INTRODUCTION 

The superselecti.ve neck dissection (SSND) is a lymphadenectomy procedure in which there is compartmental 
removal of the lymph node-bearing tissue from two or less level! of the neck. It is viewed as a subcategory of 
the selective neck dissection (SND), which itself is defined as a lymphadenectomy that pre8erve8 the nonlym­
pbatic structures of one or more level! of dle neck. 

Varia1i.oll8 in neck dissections are common and have been practiced dlroughout the history of the proce.­
dure. Even Crile, who is credited the most for describing dle radical neck dissection. in his landmark article 
included variations comparable to the contemporazy SND. However, it was not until the 1970s dJ.at such opera­
tions were reported as a separate entity and n:fcm:d to as a modified neck dissection, which ultimately encour­
aged a new philosophy in the management of metastases to the neck resulting in the SND procedure becoming 
dle procedure of choice for the majority of neck di.ssectioll8 being performed today. 

The SND is based on the pattems of lymphatic spn:ad by metastatic cancer. In most situations, it involves 
the removal of lymph nodes from at least three neck levels because the risk is usually high for thiB number of 
levels. However, under more specific conditions, the number of levels of the neck at high risk may be less 1han 
three. In this situation. a more taJ:getcd neck dissection that encompasses less dlan three levels may be feasible. 
Thus, the SSND would be a surgical option. 

HISTORY 

It is important to rule out any symptoms indicating that dle patient is not a surgical candidate, This would 
include complaints suggestive of extensive cancer at the primacy site such as intractable pain, referred otalgia. 
severe dysphagia. and Dlll1'ked weight loss. One should look for clinical evidence of distant metastases such as 
compl.ainm related to dle chest. 

PHYSICAL EXAMINATION 

Whereas unresectable cancer in the primacy site, extension of neck metastasis to involve dle deep muscles of 
dle neck or encasing the carotid artmy, and evidence of distant metastases are all important exclusions to make 
on physical examinati.on, definitive evidence is usually provided by imaging studies. 

INDICATIONS 

When used as a component of the primary trealment, the most common application of the SSND is in the treatment 
of supraglotnc carcinoma. Thmors arising &om Ibis site have a high propensity to metastasize to the rcgionallymJil 
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nodes in levels IIA and ill. Studies have shown that patients with supraglottic cancer, regardless of the T classifica­
tion, rarely have evidence of metastases outside of these two levels provided that there is no clinical evidence of 
neck metastases at the time of diagnosis. Ambrosh et al. performed neck dissections limited to levels II and ill in the 
majority of patients with cancer of the supraglottic larynx and a clinically negative neck undergoing transorallaser 
resection although it was only later that this targeted procedure became referred to as an SSND. When SSND is 
used as part of the primary treatment, it is important to point out that the presence of positive lymph node metastasis 
found within the neck dissection specimen is an indication for postoperative adjuvant radiation therapy. 

In addition to the SSND being applicable as a component of the primary treatment for head and neck 
cancer, it also has a role in patients whose primary treatment approach is nonsurgical, namely, radiation therapy 
combined with chemotherapy. The use of chemoradiation has expanded over the past decade to become a 
common treatment approach for patients with advanced cancer of the head and neck. However, there remains 
an ongoing uncertainty related to the optimal management of metastases to the neck associated with cancer 
of the head and neck. Initially, the common philosophy was to perform a neck dissection on all patients who 
presented with bulky lymph node metastasis regardless of the response to the initial chemoradiation, the so­
called planned neck dissection. However, after reports emerged indicating a high rate of control of metastasis 
to the neck when neck dissection was not performed among patients who had a clinical complete response to 
chemoradiation, the use of the planned neck dissection came into question. Thus, there is an emerging trend to 
perform neck dissection only for patients who do not achieve a clinical complete response in the neck. Under 
such circumstances, the procedure is referred to as a salvage neck dissection. 

While the traditional philosophy was to remove lymph node groups in all five neck levels, more recent 
reports have demonstrated efficacy of the SND. Proponents of SND rely on the concept that the pattern of 
lymph node metastases in the cervical region is predictable and that neck levels that were not involved prior to 
treatment are very unlikely to harbor residual metastasis following chemoradiation. With this growing accep­
tance of the postchemoradiation SND, the rationale for its use presents the opportunity to include the option of 
performing a more targeted SND, namely, the SSND, one that removes the lymph nodes only at the levels in the 
neck, which are at the greatest risk for harboring clinically positive disease. For example, in patients for whom 
the residual lymph node metastasis is limited clinically to a single neck level following chemoradiation, there 
is evidence to indicate that removing only the lymph nodes in that level is feasible and safe. 

CONTRAINDICATIONS 

In addition to the general contraindications for undergoing surgery based on the medical status of the patient, 
the SSND should not be performed based on factors specific to the disease process. In its application for use 
as part of the primary treatment for patients with NO disease, there is no evidence to support its efficacy for 
cancers arising in upper aerodigestive tract sites other than the supraglottic larynx. However, it is possible that 
its use may be expanded to other primary sites should additional data indicate lymph node metastasis confined 
to two or less levels of the neck. For patients with N+ disease, the SSND is contraindicated when used as part 
of the primary therapy. 

In the context of using SSND following chemoradiation, the data do not support its use if there is residual 
nodal disease in multiple neck levels. Additionally, the procedure should be used with caution among patients 
whose initial lymph node metastasis involved more than two levels prior to therapy even though the residual 
adenopathy following chemoradiation may be confined to only one level in the neck. 

PREOPERATIVE PLANNING 

Routine laboratory investigation is important to rule out any systemic disease that may require special consid­
eration. Imaging studies are also critical: computed tomography (CT) scans with contrast; magnetic resonance 
imaging studies may be indicated to substitute or complement CT scans; and FDG-PET studies. Typically, the 
FDG-PET is fused with CT scans in which case contrast can also be given to improve the imaging studies on 
CT alone. Specific analysis is necessary to define the cancer at the primary site as well as metastasis in the neck 
and to rule out any distant metastatic deposits. For patients who are being considered for SSND as part of the 
primary treatment concurrent with surgical removal of the primary lesion, the imaging studies should demon­
strate the absence of metastatic cancer in the neck. However, for patients who are being considered for SSND 
following chemoradiation, the evidence of residual disease in the neck by imaging studies must be either absent 
or confined to a single level of the neck. 

SURGICAL TECHNIQUE 

As with most neck dissections, the patient is placed in the supine position with a shoulder role and draped in 
a manner to expose the important landmarks such as the suprasternal notch, clavicle, inferior auricle, mastoid 
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process, and mentum. If the dissection involves both heminecb, each side is draped in a fashion to expose 
the landmarks on each side. The incision itself docs not have to be as long as the ones used for the more 
traditional neck dissections, including SND. However, it should be placed in a manner by which it could 
be extended if the need arises during the procedun:: to convert the SSND into a more extensive procedun:. 
Since the majority of SSNDs are perfwmed for metastases associated with carcinoma arising in the pharynx 
and larynx. the neck levels most frequently targeted are n and m. The.tefore, the following description is 
specific for this procedure. 

The incision is made in the lateral neck extending vertically from the mastoid tip to the level of the cricoid 
cartilage or slightly inferior. In essence, this corresponds to the upper two-thirds of the classical hockey stick. 
incision typically used for an SND in which levels ll-IV are removed (Fig. 3.1 ). The cervical flap is then raised 
initially in the subplatysmal plane medially and laterally in a similar plane that lies superficial to the extemal 
jugular vein and the branches of the greater auricular nerve. The fiap should be raised in order to identify the 
lateral border of the sternothyroid muscle medi.ally, the angle of the mandible and the infraparotid region supe­
riorly, and the level of the omohyoid muscle inferiorly. Next, the fascia is incised along the anterior border of 
the sternocleidomastoid muscle (SCM) to mobilize its medial aspect and allow retraction laterally in order to 
expose the internal jugular vein (UV) and the fibroadipose tissue sw:rowlding it. In this approach described., it 
is not necessary to sacrifice the greater auricular nerve and the external jugular vein. 

At this point, the exposure should be sufficient to identify the anatomical boundaries of levels n and 
m. Next, it is important to identify the upper third of the spinal accessory nerve (SAN) and skeletonize it 
between its entry point into the sternocleidomastoid inferiorly and its superior location as it lies close to the 
DV near the skull base. In following the SAN superiorly, it is important to identify the posterior belly of 
the digastric muscle and skeletonize its inferior border. By retracting this muscle, one can better visualize 
the superior aspect of the SAN and the adjacent nv.. Next to be performed is the removal of the contents of 
each neck level, which is essentially the fibroadipose tissue encompassing the lymph nodes of the upper and 
middle jugular chain and the superior third of the SAN. The goal is to remove the contents in continuity as 
a compartmental packet of fibroadipose tissue. The dissection can be started at any boundary but is typically 
begun superolaterally in the submuscular rec:ess (sublevel HB). Therefore, it is necessary to skeletonize 
the SAN along its distance of exposure. By gently retracting the SAN medially and the SCM latcral.ly. the 
contents of sublevel liB can be removed. After the fibroadipose tissue of sublevel liB is mobilized and freed 
from the underlying muscular fioor (supraspinous muscle), its contents are passed deep to the SAN. The dis­
section is then canied medially and inferiorly along the same muscular plane (levator medius and latcralis) 
until the lateral aspect of the IJV is exposed. Care is tabm not to dissect laterally toward the posterior triangle 
in order to preserve the motor and sensory branches of the cervical plexus. The same dissection plane along 
the floor of the sublevels llA and llB is then extended inferiorly to the level of the superior belly of the 
omohyoid muscle. The contents of levels n and m are then swept medially over the DV and the medial to it 
Superiorly, the dissection is carried along the fascia overlying the earotid sheath which allows protection of 
the superior aspect of the IJV and carotid artmy, vagus nerve, and hypoglossal nerve. Inferiorly the dissec­
tion stops at the junction of the omohyoid muscle crossing the UV: However, because the juguloomohyoid 
nodes often lie slightly deep to this muscle, it is important to mobilize the superior border of the muscle and 
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Hypoglossal nerve 
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remove any nodes that lie deep to it. Medially, the dissec:tion is extended to the lateral border of the sterno­
hyoid muscle below and above by the vertical plane defined by the posterior aspect of the submandibular 
gland. Usually, the anterior jugular vein. the facial vein, and any communicating venous branches can be 
preserved (Fig. 3.2). 

For bilateral procedures, a conttalateral incision iB made in a similat fashion. essenti.ally representing a 
mirror image of the existing ipsilateral incision (Fig. 3.3). It is not ne<:esSIIJ}' to connect the incisions, which 
is usually done for cases in which the bilateral neck dissections are more extensive. In fact, then: is a distinct 
advantage to preserving the tissue planes in the midline of the necll: and thereby optimizing blood supply and 
lymphatic drainage. 

Closure of the sw:gical bed includes placing a suction drain through a separate stab incision laterally and 
inferiorly and app.roximating the wound edges using at least two layers of sutures. Since the amount of dead 
space is limited, the drain am. usually be removed within 24 hours. Most patients are kept in the hospital over­
night, although selected patients may be disc:hafEed the same day. 
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POSTOPERATIVE MANAGEMENT 

If the decision is made to use a neck drain, it can usually be removed the following day. For patients who have 
an SSND as an isolated procedure following chemoradiation, it is often feasible to discharge the patient from 
hospital the same day without a neck drain. Most patients require analgesia only for low to moderate pain. 
Range-of-motion shoulder and neck exercises are useful since the SAN is exposed and skeletonized. 

COMPLICATIONS 

Similar to the more traditional neck dissection procedures, complications may occur that include injury to 
nerves (SAN, hypoglossal, marginal mandibular, vagus), blood vessels (UV, carotid artery), as well as infection 
and bleeding. However, the procedure of SSND itself has the advantage over more extensive neck dissections, 
including SND, of less morbidity because the surgical field is limited to only two levels and the incision can 
be short, usually approximately 8 em. For patients who require bilateral neck dissections, two separate neck 
incisions can be made and it is not necessary to connect the two surgical fields. The end result following SSND 
is that there is a limited surgical field. which reduces the likelihood of developing extensive fibrosis of the soft 
tissues of the neck. The recovery from the surgery is rapid. and there is less risk to surrounding vital structures. 
All of these advantages become even more important in considering the long course of treatment with chemo­
therapy and radiation over many weeks that most patients are required to undergo. 

RESULTS 

When SSND is applied in the treatment of lymph node metastasis as part of the initial therapy, the pub­
lished results support its use primarily for cancers arising in the supraglottic larynx. Ambrosch et al. reported 
the results of 711 dissections performed for carcinoma of the upper aerodigestive tract for patients undergo­
ing transorallaser resection (Ambrosch, 1995). This included a subset of patients with cancers arising from 
the oropharynx, larynx, and hypopharynx. The majority of patients within this subset who had clinical NO 
disease had a neck dissection that only included levels n and m. This more limited intervention, which is now 
referred to as an SSND, was based on observations by the authors that there was a low incidence of metastases 
in level IV for tumors specific to these sites. With regard to the status of the surgical pathology of the neck 
dissections, there were, respectively, 296 and 148 dissections of levels ll-ill performed on patients who were 
node negative and node positive. For the entire group of patients reported in the series, adjuvant radiation 
therapy was given in 36/249 (14.5%) patients with histopathologically uninvolved lymph nodes, and 1581254 
(62.2%) patients with histologically proven lymph node metastases. The percentages of patients irradiated 
based on pN categories were as follows: pNl, 45.5%; pN2a, 72.7%; pN2b, 67.7%; and pN2c, 88.0%. The 
3-year recurrence rate following combined therapy versus surgery only was a respective 0.0% and 5.5% for 
patients with NO disease, 3.0% and 6.3% for patients with an Nl neck, and 7.0% and 24.0% for patients with 
an N2 neck. Clearly, the use of adjuvant radiation therapy diminished the risk of recurrence in the neck among 
patients with all three categories of N classification. While the authors used SSND as an intervention for 
selected patients with hypopharyngeal and oropharyngeal tumors, its use is best documented for supraglottic 
carcinoma based on studies documenting a very low incidence of levels IV and V metastases among patients 
with an NO neck (Ferlito). 

In a comparison study of clinical versus pathologic analysis of neck level-specific metastases to deter­
mine the feasibility of SSND following cathode ray tube, the findings in 177 patients (239 heminecks) with 
N+ disease treated with RADPLAT were compared (Robbins et al., 2007). The protocol included 4 weekly 
intraarterial infusions of cisplatin (150 mg/M2) and concurrent radiation therapy (2 Gy/day x 35 fractions 
over 7 weeks). Comparisons were made between the clinical presence of neck level-specific metastasis at 
postchemoradiation restaging and subsequent evidence of pathologic disease following neck dissection. Tumor 
sites included oropharynx (81), hypopharynx (39), larynx (27), oral cavity (19), and others (11). Pretreat­
ment nodal classification included N1 (39), N2a (15), N2b (44), N2c (48), and N3 (31). Response of lymph 
node metastasis based on clinical evaluation (physical examination, radiologic studies) was as follows: CR, 89 
(50%); PR, 81 (46%); PD, 4 (2%); and unevaluable, 3 (2%). Among the necks that were restaged as a partial 
response, 73 had clinical evidence of residual adenopathy, which involved only one level in the neck. Fifty­
seven patients subsequently had a salvage neck dissection, for whom the pathologic findings were correlated 
with the postchemoradiation staging for neck level-specific metastases. Only 2 of the 57 evaluable patients 
had evidence of pathologic lymph node metastasis extending beyond the single neck level, one of whom had 
disease in the contiguous neck level. The correlations supported the hypothesis that SSND is feasible among 
patients whose residual lymph node metastasis is confined to a single level. In addition to the anatomical patho­
logic study, shown in another analysis of clinical outcomes following neck dissection after chemoradiation, 
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namely, RADPLAT, was the absence of regional recurrence noted among a small subset (seven patients) in 
which an SSND was performed (Robbins et al., 2005). Most recently, the treatment outcomes were reported of 
a larger series of 35 SSNDs, among which 23 were performed in patients who had a complete response in the 
neck and 12 were performed in patients who did not have a complete response following chemoradiation, and 
thus categorized as salvage neck dissection procedures (Robbins et al., 2012). In this latter group, all patients 
achieved a CR at the primary site. There were 8 neck specimens in which there was residual metastatic cancer 
found on pathologic examination. This involved one specimen in the complete response group ( 4%) and seven 
specimens in the partial response group (67% ). Only one of the pathologic positive nodal metastases exhibited 
extracapsular spread (ECS). Over a median follow-up of 33 (range: 8 to 72) months, there were 8 recurrences, 
all of which occurred either at the primary site or at distant sites. There were no isolated recurrences in the neck, 
however, there was one patient who was diagnosed with a recurrence in the primary site and neck simultane­
ously. The projected 5-year disease-specific survival rate for the group was 60%. 

The data show that SSND is an effective treatment strategy applicable to a specific subset of patients 
following chemoradiation for advanced cancer of the head and neck. With this latter application, it may be 
viewed as an adjuvant therapy rather than part of the primary treatment It is based on the principle that neck 
levels with clinically absent metastases prior to treatment, which then receive a therapeutic dose of radiation 
along with concurrent chemotherapy, should have a very low risk for having occult residual metastases follow­
ing treatment. This should obviate the need to surgically remove the nodes from these levels, even though other 
neck levels had clinically positive metastasis. 

PEARLS 

Preservation of sensation by the greater auricular nerve can usually be achieved by raising the skin flaps in 
the subplatysmal plane medially and then extending the neck incision laterally to extend the corresponding 
surgical plane over the greater auricular nerves and external jugular vein. Lateral retraction on the SCM may 
result in a neuropraxia of these nerve branches, but recovery of sensory function is expected. 
Injury to the mandibular branch of the facial nerve is best prevented by raising the neck flaps in the subpla­
tysmal plane. The use of paralytic agents for anesthesia should be withheld until the nerve has been identified 
and isolated. The mandibular nerve is at risk to be injured in its lateral course during dissection of level ITA. 
Careful retraction on the upper neck flap is important to avoid compression of this nerve. 
The SAN is identified as the SCM is retracted laterally. Careful placement of retractors on the SCM should 
be done in order to avoid pressure on the SAN. 
In patients who have extensive fibrosis surrounding the metastasis overlying the UV, careful dissection using 
a fine hemostat to separate the lymph node away from the vein is usually possible. However, the inability 
to identify a surgical plane between the IJV and the lymph node requires removal of the IJV. The necessity 
to perform this removal does not necessarily indicate the need to perform a more extensive removal of the 
lymph nodes in other levels. 
Patients who have evidence of shoulder dysfunction following neck surgery should begin range-of-motion 
exercises and other physiotherapy techniques immediately. The majority of patients will recover as long as 
the spinal accessory is intact. 

PITFALLS 

Place the shorter neck incision in a line that corresponds with the direction of its extension in case the 
additional neck levels need to be incorporated. 
Direct pressure on the SAN when retracting on the SCM may result in frozen shoulder syndrome. 
When performing a postchemoradiation SSND, be certain that the cancer at the primary site has completely 
resolved. 

INSTRUMENTS TO HAVE AVAILABLE 

Standard head and neck tray. 
Fine tip hemostats and dissecting scissors. 
Bipolar cautery. 
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MODIFIED RADICAL NECK 
DISSECTION 

James Y. Suen 

INTRODUCTION 

In 1906, George Cri1e deac:ribed the cwsical radical neck dissection (RND). It wu the primary operation for 
surgical maD&gemenl of metutatic cervical lymph nodes for many decade3. Starting in the late 1960s and later, 
Bocca and Pignataro, 0. Suarez, Ballantyne, Jesse, and Sucn began to dcscri.be modi.ficldion.a of the RND and 
demonsl:raled that the control and cure rates were equal to the RND. 

The teclmique of the modified radical neck dissection (MRND) includes removal of all cervical node lev­
els (I, ll, Ill. IY, md V) (Fig. 4.1) with preservation of one or more of the following: the spinal aa:esaory nerve, 
1he stemocleidouwtoi.d muscle (SCM), and the internal jugular vein (IJV). 

Cancer in the neck may represent either a primary cancer or metastasis from a cancer usually primary 
in the upper amodigcstive tract or the akin of the face or ncclc. Primary cam:cra in the neck. arise from the tail 
of 1he parotid gland, the thyroid, the submandibular gland. Lymphoma is frequemly eDCOUiltered in the ru:ck. 

Other sites to consider that can metaseasize to the neck. include lungs, breast, cervix, prostate, and other 
intra-abdominal mgans. 

HISTORY 

It is important to uk. if the patient has a history of having bad a skin cancer of the head a.od neck removed in the 
past or has a persimnt sore area in the upper aerodigestive tract Also it is important to inquire about hoarse­
nell, dysphagia. and weight loss. 

Question whether the petic:Dt hu bad other cancers, such as lung, breut, intra-abdominal or prostate. 
These cancers can spread via lymphatics, a.od usually metutasi.ze to 1he left supracl.avicular lymph nodes. 

PHYSICAL EXAMINATION 

A complete enrnination of the head and neck must be performed. The location of the ~ nodes cm guide 
you to the primary site. It is important to check the thyroid gland for nodulc!l. 

The siz;e, DUIIIbc:r. and mobility of the lymJil nodes are importan1 to note. Fixation to the akin <r underlying 
structures may be a conttaindicalio to this procedure. 

INDICATIONS 

1. N2a, N2b, N3a, and N3b cervical lymph node metastasis. Nl if surgery is the only treatment p~. 
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Internal jugular vein 

Digastric muscle (posterior belly) 

Digastric musde (anterior belly) 

Omohyoid muscle (anterior belly) Th!pezfus muscle 
Omohyoid muscle (posterior belly) 

IWURE 4.1 Cervical lymph node nomenclature and lymph node levels. 

CONTRAINDICATIONS 

1. Life expectancy of <3 monthll 
l. Uncontrollable cancer at the primary site 
3. Lymph nodes fixed deeply and unchanged by iuadi.ation and/or chemotherapy 
4. Surgeon who is inexperienced with the MRND 

PREOPERATIVE PLANNING 

Imaging Studies 
a. Ultrasound (US), if the surgeon is experienced using it. US can identify the size and number of cervical 

lymph nodes and is inexpensive. 
b. Computed tomography (Cf) scan can be vety helpful It can identify size and numbers of c:c:rvicallymph nodes 

and their in1llmal architecture. It can be perfotmed quickly and is less expensive Chan a magnetic resonance imag­
ing (MRl) scan. 

e. MRI can al8o provide the same infmmation regarding cervical lymph nodes. It is more expensive and takes 
a longer time to perform. 

d. Positron emission tomography-computed tomography (PBT-CT) can identify unknown primaries and will 
usually identify metastatic cervical lymph nodes. It is also capable of identifying distant metastases or sec­
ond primazy cancers, particularly thyroid. This scan is very expensive and takes several houn~ to complete. 

Biopsy 
A fine needle aspiration biopsy (FNAB) should identify the histology, if there is an experienced pathologist 
reading it Some metastatic lymph nodes may be nec::rolic, and if the FNAB samples only the necrotic fluid, the 
diagnosis may be missed. 
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With FNAB being available, it is unusual to need an open biopsy. Lymphoma may be difficult to diagnose 
by dris tcclmique and might .require .removal of a lymph node. 

SURGICAL TECHNIQUE 

The MRND ahoold remove essen1ially the same lymph nodes as an RND (Fig. 4.2). The SCM is in the middle 

of the diuection and makc3 the surgery more difficult. The SCM can be divided at the inferior attachment to 
the clavicle to make the surgery easier, or it could be resected with the lymph nodes. The SCM IIIUBcle should 
be removed if tumor is adherent to it or invading into it. 

An incision ahoold be planned so that all the lymph nod.e3 can be accessed. My~ is a "hockey­
stick'' iru:iaion. This iru:iaion begins at the III.Utoid tip and should be canied almost straight down to just above 
the clavicle; the inci!lion should be curved medially to the midline. Before I start the i.ncWon, I place scratcll 
lll8l"b, with a kni.fe, on eiiCb. side of the incision maik: and place these at 8eVeral spots. With a long incision, it 
is easier to matc:h the&e points up for accurate closure of the skin. 

The incision is usually made with a monopolar needle-lip cautery through the skin and dermis, then I 
switch to the blll4kr-tip Bovie. The blade tip is useful for dissecting while in the off position. During the flap 
incision and elcvlltion, I watch fur the extc.mal jugular vein that can bleed significantly. This vein can be 
preserved or ligated. 

After completing the incision, I elevate the skin fiap both posteriorly and anteriorly. Posteriorly, I elevate 
back until the trapezius muscle is encounleJ:cd. Anteriorly, I elevate the flap just beneath the platysma muscle 
and carry it to the midline. H the primary cancer is in the oropharynx. hypopharynx, larynx. or thyroid, it is 
unl.ikely for the lymph nodes to involve the submandibular triangle, so I do not resect that lcvd. 

After the flaps are elevated, I retract them with a suture or with hooks on a rubber band (Lone Sblr hooks) 
to l=p them out of the way (Fig. 4.3). 

I make an incision into the superficial fascia over the SCM muscle along its eutirc length and grasp the fas­
cia with hemostats to retract it away from the muscle (Figs. 4.4 and 45). This process is rcfcm:d to u "unwrap­
piDg" the SCM muscl.c:; I then dissect deep to it until the oe:rves of the cervical plexus are eDCOUilteled at the 
IJC>*rior border of the muscle (Fig. 4.6). During this dissection, the SCM mmcle IIlU8t be .retrat;tr:d latenllly. The 
spinal acceuory nerve can be idcnti.fi.cd where it is deep to the muscle in the upper one-third (Fig. 4.6). There 
is a brmch of the spinal accessory nerve that inDervates the SCM lllllSClc, and I prefer to save it. If the nerve to 
the mmcle is cut i.nadvatmtly, the SCM muscle will atrophy and with time will become wry finn and fibrotic. 

While disaecting the faacia off of the muscle, the muacle ~DUSt be retracted. The blade-tip cautery or the 
Shaw knife or a regular no. 10 Bard Parker knife blade can be used. Hemostasis must be controlled with the 
monopolar or bipolar caulmy u vessels arc c:ocolllltcred. I prefer the bipolar cautery bcc:llllie it does not c:auae 

the muscle to contract when touched. 
Once the dissection reaches the nerves of the cervical plexus, the decision IIlU8t be made whether to dissect 

around the nerves or remove them.lf the cervical plexus nerves arc cut at the po11teriar edge of the SCM muscle, 

Vagus nerve Sternocleidomastoid muscle 

Internal jugular vein 

A B 

FIIURE 4.1 A: Structures removed with an RND. B: Structures removed with a MRND. 
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FIUE4.3 
Technique af MAND. Flap 
elevated and contents of the 
neck exposed. 

RIIRU 
Technique af MAND. Incision 
and elevation af the superficial 
fascia off of the SCM. 

SECllON 1 Neck 

they must be cut again as the dissection comes forward toward the carotid shca1h. The spinal accessory nerve is 
in a vulnerable position in the posterior triangle and should be protected and saved. 

Dissecting the pom:rior triangle is not easy from this anterior approach. If there an: clinically positive 
nodes in that area, it would be better to go posterior to the SCM muscle and dissect the fascia and contents off 
of the pom:rior edge of the SCM and off of the trapezius muscle. In the inferior aspect of the pom:rior triangle. 
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FI&URE 4.1 Fascia dissected from the medial aspect 
of the SCM. 

there are many vei.nJ and these should be ligated or clipped wi1h hemoclips. At tbe superior upect of the pos­
terior triangle, lbove the spi.o.al aca:s&OIY ru:.rve. the tis&uc should be disiiCCtcd and n:maved, especially if the.te 
were clinically positive oodes in the upper jugular chain (Fig. 4.6). Thia tissue can be removed separmly and 

submitted u superior, posticrior tri.angk tiuue. "level liB." 
After the posterior cervical contmts and the tissues deep to the SCM muscl.e are dissected off of tbe deep 

cervical muscles (splenius capitia and levator scapulae), the carotid sheath is enc:oumered. At thia point. the IJV 
is being retracted medl.ally over the carotid artery, and the artery may be encountered tint. Around tbe carotid 

artery, jugular vein, and vagua nerve, I would recom.m.cmd dissecting with a hemostat right on the vessels and a 
knife (Fig. 4.7). The cautery can injure these vessels and cause significant bleeding. 

Spinal accessory nerw 

FIC .. EU 
Nerves of the cervical plextJs 
at the posterior edge of the 
SCM. llssue around the spinal 
accessory nerve is dissected out 
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R&IIIE4.7 
Dissecting tissue off of the 
internal jugular vein. 

SECllON 1 Neck 

At this point, clinically positive lymph nodes will probably be found, and care IIIIISt be taken to dissect 
1he lymph nodes o.lf of the vessels and without crushing them. Traction on the lymph nodes and the normal 
structures is important to facilitate the dissection. 

Once the tissue is dissected off of the carotid sheath, it should be dissected to the strap muscles and can 
then be removed (Fig. 4.8). At the superior aspect of the dissection just above the bifurcation of the carotid 
artely, the hypoglossal nerve should be identified and preserved. lf the jugular vein is accidentally cut. I 
prefer to repair it rather than take the vein. If the nodes arc adherent to the jugular vein, it is better to remove 
the vein. 

Dissection of the supraclavicular nodes en the left side of the neck can potentially cause injury to the 
thoracic duct. Care must be taken to avoid it and to be liberal with bipolar cautery to seal the smaller lymphatic 
vessels going into the thoracic duct. 

I like to orient the tissue removed by placing it en a paper diagram of a neck, so the pathologist can tell if 
1he nodes are from the upper, mid, or lower neck when processed. I staple the tissue to the diagram so it cannot 
move. 

After completing the MR.ND, I irrigate the neck and look for any bleeding that needs to be oontrolled. 
A medium or latge Hemovac dtain is placed into the neck and secured with a suture at the exit point and the 
incision closed. 

POSTOPERATIVE MANAGEMENT 

The drain is connected to a Hemovac suction. I usually do not use a ptessure dressing after neck dissection. 
The drain remains for at least 3 or 4 days, or if the patient bas had previous irradiation, I may leave it for about 
7 days. 

I also check: for weakness of the tongue (CN12), hoarseness (CNl 0), and function of the trapezius muscle 
(CNll) in case they weR: injunld during swgecy. 

Most patients who undergo an MR.ND only should be able to be discharged from the hospital en 1he first 
or second postoperative day. 

COMPLICATIONS 

Potential complications include hematoma, or chyle leak, and permanent nerve damage to crmial nerves 
10, 11, and 12 and the mandibular branch of the facial nerve. Knowing the anatomy and being meticulous will 
minimiu: complications. 
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Spinal aocessory nerve 

Internal jugular vein 

FICIIIE u Residual ana!Dmy following the MRND. 

RESULTS 

Results are difficult to useu because many variables are involved, such u swgeon's experience. whether 

8Ul'gel'y is the only treatment being used. postoperative radiation or cbemolradiation, and wbetber lhe MRND is 
done for salvage after radiation or for neck recurrence after previous selective neck diaaecti.on. 

In my experience of pe.dorming over 1,000 MRNDs in 37 yem, I feel that lhe control rate for metastatic 
cancer to lhe cervic:allymph nodes is as good as an RND. 

PEARlS 

If you are inexperieru:ed in MRND surgery, .remove lhe SCM muscle and the cervical plexus nerves with lhe 
dissection to get bcter cxposUR: and to avoid missing metastatic lymph nodes. 
Proper traction and countertraction during surgery is important to facilitate the dissection. 
Stay in the proper tissue planes when elevating the flaps. 
When the dissection is on the carotid sheath, use a hemostat to find the tissue planes to remove all nodal 
disease off of the ccotid artery and the IN. 
Find and pte!lei'VC the spinal accessory nerve throughout its entire length. Be careful with traction on lhe 
nerve, because it can be injured pc:nnanently if too II11lcll traction is applied. 
Prevent a vasovagal Ie!J>Onse by avoiding pressure on the carotid sinus. 
If tumor is adherent to lhe UV. resea the vein wilh lhe dissection. 
Keep a large suction drain in the neck for at least 3 days. 

PITFALlS 

Operating armmd the SCM muscle may result in missing metastatic lymph nodes. 
Saving the cervical plexus nerveslll.llkes it more difficult to do an en bloc resection of the nodes. 
Operating to remove the lymph nodes around the spinal accessory nerve can be .fru!trating, and inadvertently 
one may cut the UV or permanently injUR: the nerve. 

• Dissecting the lymph nodes off of the UV, the vein may be lacerated resulting in signiflCIUlt bleeding. 
• Avoid the use of monopolar cautery on the major blood vessels for lhe 51Dle reason. 

To avoid a seroma or hematoma, do not remove lhe suction drain too early. 
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INSTRUMENTS TO HAVE AVAILABLE 

Needle point cautery tip for the skin incision 
Protect:ed. Teflon-coated cautery blade tip for the rest of the dissection 
A Shaw scalpel can make the dissection easier, but this knife is easy to have tissue adhere to the edge making 
it dull and it has to be wiped clean frequently. 
Have a good bipolar cautery for bleeders on the muscles and around the carotid sheath. 
Have some parotid dissecting hemostats available while removing the nodes and tissues off the vessels of 
the carotid sheath. 

SUGGESTED READING 
Lindberg RD. Distribution of cervical lymph node metastasis from squamous cell carcinoma of the upper respiratory and 

digestive tracts. Cancer 1972;29:1446. 
Bocca E. Critical analysis of the techniques and value of neck dissection. Nr.wvo A~t:h Ital Otol1976;4;151. 
Bocca E, Pignataro 0, Sasaki CT. Functional neck dissection. Arch Otolaryngol1980; 106:524. 
Suen JY, Wetmore SJ. Cancer of the neck. In: Suen JY, Myers EN, eds. Cancer of the Head and Neck. NcwYmk: Churchill 

Livingstone, 1981:185. 
Suen JY, Goepfert H. Standardization of neck dissection nomenclature [Editorial]. Head Neck Surg 1987;10:75. 



ROBOTIC MODIFIED RADICAL NECK 
DISSECTION FOR THYROID CANCER; 
SURGICAL TECHNIQUE USING 
GASLESS, TRANSAXILLARY APPROACH 

Sang-Wook Kang 

INTRODUCTION 

The higher socioe<:onomio statwl enjoyed today hu resulted in quality of life being viewed u a major issue. 
This tn:nd has greatly influenced medical disciplines, and many medical and surgical the.rapics have been modi­
fied based on quality of life consideratioDB. Accordingly, minimally invasive surgery in various surgical fields 
has rapidly developed and spread due to increued concerns about issues, such as incision scars, degree of pain, 
and time required to :return to work after SUJ:EClY. 

In the head and neck area. well-differentiated dl.yroid c:arcinoma (WDTC) is the most common malig­
nancy and. unlike o1her cancers of the head and neck. usually has a favorable prognosis. Furthermore. the 
incidence of early-stage cancer of the thyroid has JllllJ'kedly increased due to the institution of various health­
screening programs, and the proportion of thyroid cancer in young women, who are pal1icularly sensitive to 
cosmesis, is inc:reasing. Accordingly, trials on endoscopic or minimally invasive techniques in thyroid surgery 
have been continuously conducted with a main aim of avoiding visible 8C8%S on 1he neck, and many early satis­
factory results have already been reported for these techniques. 

Papillary carcinoma of the thyroid (PTC)--the most common type ofWDTC-usually hu a mild biologic 
course, but nevertheless, it frequently metast:asizes to the cervi.callymph nodes (LNs). ln cases of metastasis 
to the lateral. neck nodes (LNM) from Pre, bilateral total thyroidectomy with modified .radical neck dissection 
(MRND) for metastatic lateral cc.rvical nodes is the treatment of choice. However, although conventional open 

MRND is the safest and most efficient type of surgical treatment. a desperately long incision scar on the neck 
is inevitable. In view of the favorable nature and high p:revalence of PrC in women. the avoidance of unsightly 
scarring in the neck area necessitates minimally invasive and remote approaches to lateral neck dissccti.on. 
Accordingly, I have applied endoscopic techniques to thyroidectomy and :MRND procedures for PTC with 
LNM. Furthermore, the incmporation of dexterous robotic technology in swgery of the neck enables more 
p:recise and meticulous endoscopic movement during the complex proceduR: required for MRND. Recently, a 
robotic MRND technique for cancer of 1he thyroid with LNM wu inttoduced and produces excellent cosmetic 
results. In addition, the technical feasibility and safety of robotic MRND have been reported, and the technique 
has been found to be capable of complete compartment-oriented dissection. 

ln the early 20th century, George Washington Crile first described a systematic surgical approach to en 
bloc neck dissection for cancers of the head and neck, and subsequently, Martin and his colleagues refined 
Crite's original methods and substantially expanded the concept of radical neck dissccti.on to its cum:nt format. 
Later many surgeons, including Su4J:ez, Bocca. and Gavi14n. attempted to modify, standardize, or establish 
the swgical extent of neck dissection. During the 1960s. surgeons at the MD Anderson Hospital (Jesse, 
Ballantyne, and Byers) began to selectively :remove, based on location of the primary lesion, only the neck 
LN groups at highest risk of metastasis. 

Recently, profound comp:rehension of the pathophysiology of cancers of the head and neck and intensive 
treatment experience :resulted in alternative surgical options for cc.rvical LN metastasis, such as selective or 
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40 SECTION 1 Neck 

superselective neck dissection in accordance with primary tumor biology to reduce surgical morbidity while 
preserving oncologic safety. 

In carcinoma of the thyroid, MRND type ill (actually, selective neck dissection [levels IT-VI]) is the 
current treatment of choice for the management of WDTC with LNM. In this chapter, I will describe in detail 
robotic MRND methods for the management ofWDTC with LMN. 

HISTORY 

The patient should be questioned about a history of dysphagia, weight loss, or skin cancer removed in 
the past, or a persistent sore area in the upper aerodigestive tract. Also it is important to inquire about 
hoarseness, dysphagia, or weight loss. Question whether the patient has had other cancers, such as lung, 
breast, intra-abdominal, or prostate in addition to thyroid cancer. These cancers can spread via lymphatics 
and usually go to the left supraclavicular LNs. 

PHYSICAL EXAMINATION 

A complete examination of the head and neck should be performed. The location of the enlarged nodes can 
often guide you to the primary cancer. It is important to check the thyroid gland for nodules. 

The size, number, and mobility of the LNs are important. It is also critical to note fixation to the skin, or 
underlying structures which may be a contraindication to this procedure. 

INDICATIONS 

The eligibility criteria for robotic MRND are as follows: (1) WDTC with clinical LNM (cases with a minimum 
of 1 or 2 metastatic LNs in the lateral neck), (2) a primary tumor size of s;4 em, and (3) minimal invasion of the 
anterior thyroid capsule and strap muscles by the primary cancer. 

The role of the robotic procedure for the management of cancer of the thyroid with LMN remains 
controversial. For experienced surgeons, this approach may be well suited for cases with limited LNM from 
WDTC, but its role in cases of more locally advanced cancer is uncertain, and thus, robotic MRND is clearly 
contraindicated in such cases. 

The exclusion criteria that should be applied are (1) definite tumor invasion to an adjacent organ (recur­
rent laryngeal nerve, esophagus, major vessels, or trachea), (2) multiple LN metastases in multiple levels of the 
lateral neck, or (3) perinodal infiltration at a metastatic LN. 

CONTRAINDICATIONS 

1. Life expectancy of <3 months 
2. Uncontrollable cancer at the primary site 
3. Fixed LNs unchanged by irradiation and/or chemotherapy 
4. Surgeon who is inexperienced with robotic surgery and open MRND 

PREOPERATIVE PLANNING 

WDTC should be diagnosed in all patients by preoperative fine-needle aspiration biopsy (FNAB). High­
resolution staging ultrasonography (US) and computed tomography of the neck can be performed for 
preoperative staging of the disease. All patients with clinically palpable lateral neck nodes or a lateral LN with 
a suspicious ultrasound appearance by preoperative staging US should undergo US-guided FNAB. 

The presence of metastasis to a lateral neck node can be determined by US-guided FNAB histology or by 
measuring thyroglobulin (fg) levels in FNAB washout fluid (FNA-Tg > 10 nglmL, >mean + 2 SD of FNA-Tg 
measured in node-negative patients, or >serum-Tg) from lateral neck LNs. 

Extent of Dissection for Modified Radical Neck Dissection 
The optimal management of PTC remains the subject of considerable debate. Nevertheless, the most important 
initial consideration is the complete surgical resection of the cancer of the thyroid and metastatic LNs. Radioac­
tive iodine treatment can be administered later for ablation of any remaining thyroid tissue, and TSH suppression 
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Digastric muscle 

HGURE!I.1 
The anatomic landmarks 
used to divide the 
lateral and central LN 
compartments into levels 
I-VI; the area with a deviant 
crease line is where LN 
dissection is made during 
MRND. 

1herapy can be added accotding to risk. The swgical extent of Pl'C can be classified llSing dl.e two LN-bearing 
compamnents to which Pl'C usually metastasizes, that is, the ccniral and lateral oompartmcnts. Routine prophy­
lactic lateral neck: dissection in Pl'C patients is controvemi.al.. because lateral neck ~UU~~ may be ueatable by second 
sw-gecy. However., dl.erapeutic lateral ne<:k dissection in Pl'C patients widl clinically detmnined LMN is always 
ncccssBJ}'. 

The surgical approaches used most commonly in cases with LNM from PTC are bilateral totaldl.yroidec­
tomy with central compartment neck dis8ection and concum:mt MRND (type m, sparing stemoclcidomastmd 
muscle [SCM], spinal accessory nerve, and the internal jugular vein [DV]). The submental, submandibular, 
parotid, and retroauricul.ar nodes are virtually never dissected. and level liB and VA lymph nodes are not rou­
tinely dissected either in cancer of the thyroid with LNM, because its rarely metastasizes to levels I or HB, or VA 

However, if an enlarged or suspicious cervical LN is encountered by palpation or by preoperative US in 
dl.ese an:as, these compartmenm are also included in en bloc dissection. Thus, the usual extent of surgical dis­
section for MRND in WDTC with LNM arc levels IIA. m. rv, VB, and VI, which applies to robotic and open 
MRND procedures (Fig. S.l). 

SURGICAL TECHNIQUE 

Patient Preparation 
With a patient in a supine position under general anesthesia, the neck is slightly extended by inserting a soft 
pillow under dl.e shoulder and turning the face away from the lesion. The lesion-side arm is strett:hed out later­
ally and abducted about 80 degrees from 1he body (Optimally expose Che axillary and lateral neck aJ:eas). The 
landmarks for dissection are the sternal notch and the midline of the anterior neck medially, the anterior border 
of trapezius muscle late.rally, and dl.e submandibular gland superiorly (Fig. S.2). 

Development of Working Space 
A 7- to 8-cm vertical skin incision is placed in Che axilla along the anterior axillary fold and Che lateral border of 
1he pectoralis major. A subcutaneous skin flap is made over the anterior surface of Che pectoralis muscle from 
axilla to the clavicle and the sternal notch. After crossing dl.e clavicle, a subplatysmal skin ftap is made. The 
flap is dissected medially over Che SCM muscle toward the midline of Che anterior neck. Laterally, Che trapezius 
muscle is identilled and dissected upward along its anterior border. The spinal accessory nerve is identified and 
traced carefully along its course tmtil it passes on the undersurface of the SCM muscle. The subplatysmal skin 
flap is elevated upward to Etbs point, and after exposure of this landmark, Che dissection proceeds deep to Che 
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FIIURES.Z 
Patient position and 
superficial landmarks for flap 
disseclion. 

R&UIIEIU 
Insertion of the external 
retractor. lnilial position of 
retraclor for thyroideclomy 
and neck disseclion of levels 
Ill, IV, VB. 

SECllON 1 Neck 

posterior surface of the SCM muscle to the submandibular gland superiorly • .Afu:r subplatysm.al tlap dissec­
tion, dl.e posterior branch (clavicular head) of the SCM is tniDSeCted at the level of clavicle-attachment point 
(to completely expose the junction area between the DV and subclavian vein). The dissection of dl.e SCM 
muscle fascia begins at the posterior edge of the muscle and proceeds in a medial direction beneath the two 
heads of the muscle. The external jugular vein is ligltted where it c:rosses dl.e SCM muscle and the dissection 
proceed& upward until the submandibular gland and the posterior belly of the digastric muscle are exposed. The 
superior belly of the omohyoid muscle is divided at the level of dl.e thyroid cartilage. and the thyroid gland is 
dl.c:n detached from the strap muscles. 

After flap dissection, the patient's face is turned to face forward. A long and wide retractor blade (Chung 
Rtraao.r) designed for MRND is inserted dlrough the axillaly incision and placed between the thyroid and dl.e 
strap muscle (Fig. 5.3). The entire thyroid gland and levels IIA. m, IY, VB, and VI area. are futty exposed by 
elevating the two heads of dl.e SCM musc:le and the strap muscles. A second skin incision for the fourth robotic 
arm is made on dl.e anterior chest wall, 6 to 8 em medially and 2 to 4 em superiorly from dl.e nipple (Video S.l). 

Docking and Instrumentation 
The patient cart is placed. on the lateral side of 1he patient (opposite to the main lesion). The operating table 
should be positioned slightly oblique widl. respect to the diJ:ection of the robotic column to allow direct align­
ment between dl.e axis of the robotic camera arm and the surgical approach route (from axilla to anterior neck, 
usually dl.e direction of retractor blade insertion). 

Four robotic arms are used for the operation. Three arms are inserted through dl.e axillary incision: The 
30-degn:e dual channel endoscope is placed on the central camera arm through a 12-mm trocar; the Harmonic 
curved shears is are placed. on the right arm of dl.e scope through a 5-mm. trocar, and the S-mm Maryland dis­
sector (Intuitive Inc.) is placed on dl.e left side arm of dl.e scope. The P.roGrasp forceps (Intuitive Inc.) is placed 
on the fourth arm and inserted dl.rough the 8-mm anterior chest trocar. To prevent collisions between the robotic 
mns, the introduction angle is important In particular, the camera am1. should be placed in the center of 1he 
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FI&UIIE lA LeveiiiVIV dissection. The IJV is drawn 
medially using the ProGrasp forceps, soft tissues and 
LNs are pulled in a lateral direction by Maryland dis­
sector and detached from the anterior surface of the 
IJV to the posterior aspect of IJV until the common 
carotid artery and vagus nerve are identified. CCA, 
common carotid artery; IJV. internal jugular vein. 

Wllary skin incision. The camera is inserted in the upward direction (the external third joint should be plated 
in the lowest part [floor] of the incision entrance, and dle camera tip should be directed upward). The Harmonic 
curved shear and 5-mm Maryland dissector anD8 should be inserted 1hrough in the opposite manner (in dle 
downward diJ:ection). Finally the extemal.dlJ:ee jo.int& of the robotic anw1 should form an inverted triangle. 

Robotic Total Thyroidectomy with Central Compartment Neck Dissection 

Robotic total thyroidectomy with central compar\Dlent node disse<:tion lw been well described in the previous 
chapter, and thus, no detailed description of the procedure is provided here. The procedure is conducted in the 
same manner as double-incision robotic dlyroidectomy. 

Robotic MRND 
After total thyroidectomy widl central compartment m:ck dissection, latc.ral neck disscc;:tion is started at the 
levellll/IV a:ea aroUDd the DV. The IJV is dtawn medially using Che ProGrasp forceps, soft tissues and LNs are 
pulled in the lateral direction using the Maryland dissector and detached from the anterior surface of dle IJV to 
Che posterior aspect of UV until the common carotid artery, and vagus nerve are identified. Smooth, sweeping 
lateral movements of the Harmonic curved shears can establish a proper plane and delineate vascular structures 
from specimen tissues (Fig. 5.4). Skeletonization of the UV progresses superiorly from the level IV to dle upper 
level ill area. During this procedure, the superior belly of Che omohyoid muscle is c:ut at the level of the thyroid 
cart:ilage. Packets of LNs are then dtawn superiorly using the ProGrasp fo.rceps, and LNs are meticulously 
detached from the jWJ.ction of the UV and subclavian vein. Can:ful dissection is performed to avoid injwy to dle 
Choracic duct Difficulty may be cxpericnc:ed reaching Che straight Harmonic: curved she.us to the deepest point 
of level IV due to obstruction by the clavicle. In these cases, inctUSing dle height of the extemal.dlird joint of 
dle robotic arm with the Harmonic curved. shears and inctUSing dle introduction angle of the shears usually 
resolves this problem. In gcnc:raJ. Che transverse cc.rvic:al artery (a branch of the Chyroc:ervical. trunk) courses 
laterally across dle anterior scalene muscle. anterior to dle phrenic nerve. Using this anatomic landmark. dle 
phrenic nerve and transverse cervical artery can be pn'lserved wilhout injwy or ligation (Fig. S.S). Further dis­
section is followed along the subclavian vein in a lateral direction. After clearing level IV area, Che inferior belly 
of omohyoid muscle is cut at the point where it meets trapezius muscle. The distal extemal. jugular vein (which 
can jo.in the IN or subclavian vein) is ligated. with Hem-o-Lok clips• at the inlet to the subclavian vein. Dissec­
tion then proceeds upward along Che anterior border of trapezius muscle while preserving the spinal accessory 
nerve (Fig. 5.6). After finishing levels ill, IV; and VB node dissec:tions, redocking is needed to improve the 

FIMIIIE 5.5 Level IV. V dissection. Transverse cer­
vical artery {a branch of the thyrocervical trunk} is 
skeletonized by detaching level IV, V lymph nodes 
identifying anterior scalene muscle. phrenic nerve. 
and brachial plexus. CCA, common carotid artery; IJV, 
internal jugular vein: TCA. transverse cervical artery: 
BP. brachial plexus. 



44 

FIIUREs.t 
Level V dissection. After 
clearing level IV area, 
the dissection proceeds 
upward along the anterior 
border of trapezius muscle 
while preserving the spinal 
accessory nerve. PSM, 
posterior scalene muscle; 
SAN. spinal accessory nerve: 
TM. trapezius muscle; LN. 
lymph nodes. 

R&UIIEI.7 
Repositioned external retractor 
for level II dissection. 

SECllON 1 Neck 

operaSion view for the dissection of the level ll LN. The extemal retractor is removed and reinserted through 
the axillary incision toward the submandibular gland (Fig. 5.7). The second docking procedun:: is perfonned in 
the same manner as the first docking, and thus, the operative table should be .repositioned more obliquely with 
respect to the direction of the robo1ic column to allow alignment between the axis of the robotic camera arm 
and the di:rec:tion of retractor blade insertion. Drawing the specimen tissue inferolatetally, the soft tissues and 
LNs are detached from the lateral border of the sternohyoid muscle, submandibular gland. anterior surfaces of 
carotid arteries, and the UV. LevelllA dissection proceeds to the posterior belly of digastric muscle and the sub­
mandibular gland superiody (Fig. S.8; Video S.2). After the specimen has been deliveted, a 3-mm closed suction 
drain is inserted, as described for robotic thyroidectomy above. The wound is closed cosmetically (Fig. 5.9). 

POSTOPERATIVE MANAGEMENT 

Postopcrative pain can be controlled by the usual medication regimen for pain control. 
The routine period of drain placement afrer the operation differs from surgeon to surgeon according to 

their each one's own experience and pre.fenmce. However, if the drainage amount is <50 miJday, the drain can 
be safely removed without any risk of postopcra1ive seroma. 

Disc!wge and outpatient hospital follow-up plan are based on the surgeon's experience and preference. 

COMPLICATIONS 

In the head and neck region. neck dissection is one of the most complex and ptecision-requiring procedures. 
A long cervical scar and postoperative neck discomfort are inevitable consequences of the procedure. Pre­
viously, nobody dared to apply a minimally invasive sw:gical technique to neck disscc:ti.on, mainly bccausc: 
of its complexity and the risks of complications. Although. several reports have been issued on endoscopic 
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FI&UIIE 1.8 Level II dissection. The level IIA dis­
section proceeds to the posterior belly of digastric 
muscle and the submandibular gland superiorly. SM, 
submandibular gland: DM. digastric muscle (posterior 
belly); CB, bifurcation of common carotid artery; IJV, 
intefnal jugular vein; MSM, middle scalene muscle; 
SAN. spinal accessory nerve: 1M. trapezius muscle. 

approaches to functional necl:: dissection or MRND, these approaches had many technical and instrumental 
limitations. However, the technical dexterity of sw:gical robots has :maJkcdly reduced operational difficulties 
and peri.operative morbidities during robotic MRND. 

The complic:aioi18 after robotic MRND are similar to Chose after conventional open or endoscopic MRND 
(l'able 5.1). Hypoparathyroidism (transientlpmnancnt), n:<:WTent (inferior) laryngeal nerve injw:y, and superior 
laryngeal nerve injw:y can occur after Qentral compartment neck dissection. and chyle leakage, nerve injuries 
(spinal accessory, ramus mandibularis, sympathetic [Horner syndrome], phrenic, brachial plexus), hemOIIhage/ 
scroma, and wound infe<:tion can ocx:ur after la.tc.ral neck dissection. 

Through the 3D camera in magnified view, critical nerves and thoracic dw::ts are more vividly identified 
and preserved during robo1ic MRND than during open or endoscopic methods. Furthermore, multiarti.culated 
instruments and a stable robotic platform. reduce Che risb of major vessel or thoracic duct injury. 

If Che surgeon is experienced with Che manipulation of robotic instruments and of the open MRND proce­
dun:, robotic MR.ND has no technique-specific complication. 

RESULTS 

The dexterities of cutting-edge robotics have markedly advanced endoscopic and minimally invasive surgery. 
Using this technology, the most exacting procedures in Che head and neck area can be managed wring an endo­
scopic approach with excellent cosmesis (Fig. S.lOA and B). Already, satisfactory early sw:gical outJ:omcs 
and excellent technical feasibilities have been reported for 1he management of WDTC widl. LNM by robotic 
MRND. Furehermore, robotic MRND wring the transaxillary approach can allow complete compartment­
oriented LN dissection without injury to any major vessel or nerve and without compromising surgical 
oncologic principles. 

Wieh advances in instrumentation and more experience, robotic MRND is sure to become as accepted 
alternative means of sutgery in low-risk WDTC patients with LNM. 

PEARLS 

• Prior to starting the robotic proa:dme for thyroid gland or neck dissection, the surgeon should be experienced 
at the open procedures of thyroid gland sutgery and neck dissection. 

• The surgeons should also be educated and trained enough. for example, in an animal or cadaveric laboratory, 
to manipulate robotic instruments before pcrfmming actual opcra1ions. 

FIMIIIE 5.9 Axillary wound in the immediate post­
opmtive period. The wound is closed cosmetically 
through continuous subcuticular suture using absorb­
able suture material. 
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RIIR5.10 
A: Postoperative incision 
scar after robotic MAND 
(3 weeks after ttle operation). 
B: The axillary scar is 
completely hidden in a natural 

1AII.E 1.1 P8rloperatlve Compllc:atloJW Following Robotic 
MRND for Thyruld Cancer 

Chyle leakage (thoracic duct injury) 
HemorrhageJseroma 
Hypoparathyroidism (transient/permanent) 
Nerve injuries (during lateral neck dissection) 
Recurrent (inferior} laryngeal nerve injury 
Spinal accessory, ramus mandibularis, sympathetic {Homer syndrome}, 

phrenic, brachial plexus 
Superior laryngeal nerve injury 
Wound infection 

SECllON 1 Neck 

• One of the most important requirements for successful robotic Chyroid surgery or neck dissection is the devel­
opment of adequate working space. 

• During initial experiences in robotic sw:gery, stepwise extensions of the ~cal procedure favor successful 
surgery. 

• Beful:e starting robotic MRND, surgeons should have sufficient experience of robotic ~y and be 
familiar with operative aniiSOmies. 

PITFAllS 

• During robotic procedures WJing Che transaxill.aiy approach, if a patient has an especially prominent clavicle, 
the Hanncmic curved shear (nonarticulatcd instrument) ma.y not reach the deepest point of the level IV LN 
an: a (just beneath the area where the lJV joins Che subclavian vein) due to obstruction by Che clavicle. 

• Patients with a long ne<:k and narrow shoulders are difficult candida1es for levelllB area dissection WJing die 
robotic procedure due to frequent collisions between robotic instruments. In such cases, the remote centers 
of~ robotic inslrUment do not have enough working space. 

• To resolve die above two problems, a small retroauricular skin inciBion instead of die second incision in die ante­

rior chest wall could be a suitable altcmalive for robotic neck dissection of the level liB and dccpcst level IV area. 

INSTRUMENTS TO HAVE AVAILABLE 

• Patient position 
• Aim board 

• Soft pillow 
• Development of working space 

• Elcctroca.utc.ry wieh regular and extended-sized tip 
• Vascular Debakey or Russian forceps (extended length) 
• Army Navy retractor x 2 
• Right-angled retractors x 2 
• Breast-lighted .retractor x 2 
• Endoscopic clip applien 

• Maintenance of working spaoe 
• Chung retractor (special set of retractors for MRND, Fig. 5.11A) 
• Table mount and suspension device (BioRobotic:s Seoul, Korea, or Marina Medical, Sunrise, FL) 

(Fig. 5.118) 

arm position. A '------ ---'---------' B 
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A B 

• Robotic prooedun: 
• 5-mm. Maryland dissector 
• 8-mm. ProGrasp forceps 
• 5-mm Hannonic curved shears 
• Dual channel30-degree endoscope (used in dle rotated down position) 
• Endoscopic graspers and forc:eps 
• Endoscopic suction inigatm 

Disclaimer 
The audlors declare dlat they have no proprietaly, commercial, or financial interests dJ.at could be construed to 
have inappropriately influenced this study. 

SUGGESIED READING 
1Cang SW, Jeong JJ, Nam KH, ct al. Robot-assisted endoscopic thyroide<:tomy f« thyroid malignancies using a. gaslcss 

trans.u.illary approach. JAm CoU Surg 2009;209(2}:e1-e7. 
Holsinger FC, Sweeney AD, Jandwapattana K, ct al. The emerpncc of endoscopic head and ncc:l:: surgery. Cu" Oncol Rep 

2010;12(3);216-222. 
Kang SW, Lee SH, Ryu HR. et al.Initi.al expe:rialoe with robot-assisted modified radical neck dislec1ion for lhe management 

of thyroid carcinoma with latmal neck node mewtam. Surgery 2010;148(6):1214-1221. 
Ryu HR. K.aDg SW, Lee SH, et al. Feasibility and safety af a new robotic lhyroidectomy through a guless, Utmsuil1ary 

singi.D-incision approach.! Am Coll Surg 201&,211(3);e13-e19. 
Lee S, Ryu HR. Pluk JH, et al. Bxoellence in robotic lhyroid surga:y: a comparative study af robot-usisted vcnm.s COD.VCD.­

tional endo3copic thyroidectomy in papillary thyroid mic:roc:mcinoma palients. AM Surg 2011:253(6);60-66. 

RUIE5.t1 
Special set of Chung 
retractors for MRND; {A) wide 
and long blade of external 
retractor, (B) table mount and 
suspension devices. 





RADICAL NECK DISSECTION 

Jesus Medina 

INTRODUCTION 

The radical neck dissection ia a comprehensive cancer operation that removes the lymph DOde--beariDg tiasuea 
of one side of the neck. from tbe inferior border of 1be mandible to tbe clavicle and from the midline to the 
anterior border of the trapezius muscle. Included in the res.c:ctcd specimen arc lymph node groups I through V, 
the spinal accessory nerve, the internal jugular vein. and the stemocleidomaatoid muscle (Fig. 6.1). 

The fint description of thia operation was published by Crile in 1906. It was Martinet a1. in the 1950s 
who championed the concept that a cervical lymphadenectomy for cancer waa inadequate unleu all the lymph 
node-bearing tiasuea of one side of the neck were removed and that this was not posaible without resecting the 
sternocleidomastoid muscle, internal jugular vein. and spinal accessory nerve because of the close association 
of the lympbaiica with these structures. 

As a reault of Martin's inftuence, the radical neck dissection was for many years the only diaaection of the 
lymph nodes performed in patients with cancer of the head and neck 

HISTORY 

The clinician should record: 

The presence and dmatian of symptoms related to 1hc: primaiy tumor, such as pain, otalgia, odynopbagia. 
homen.eas, dysphagia. cough, and hemoptysis 
The oCCUI'rence and extent of weight loss and all other comorbidities 
History of risk factors such as the quantity of tobacco and aloohol COD8umed each dl:y 
History of previOWI treatment to tbe head and neck witb radiation (total dose and portals) or surgery 

PHYSICAL EXAMINATION 

Physical examinatiou should include: 

Examination of all the areas of the oral cavity, pharynx, indirect laryngosoopy, or fiberoptic examination of 
the larynx if IICCCSSIII)' 

Palpation of the neck bilaterally, recmding the location (levels 1-VI), size. mobility, and relationship of the 
node(s) to adjacent structures. This should include bimanual palpation of the submandibular area. 
Documentation of the presence or absence of trismus and of actual or potential airway compromise, which 
may have bearing on the management of tbe airway during induction of anesthesia 
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Stemocleldo­
mastoid muscle 

A 

SECllON 1 Neck 

RUE 8. t Radical neck disseclion. A: Intraoperative appearance. B: Postoperative appearance. 

INDICATIONS 

The radical neck dissection is indicated in the following situations: 

• Patients with multiple clinically obvious cervical lymph node metastases, particularly when dl.ey involve 
the lymph nodes of dl.e posterior triangle of the neck and an: found to involve or to be closely related to 1he 
spinal accessory nerve 

• Patients with a bulky metastatic tumor mass or widl. multiple maued nodes in the superior as_pe(:t of the neck 
• When a neck dissection is performed to remove residual disease in the neck following an ill-advised inci­

sional biopsy of a ce.rvi.cat lymph node containing metastatic cancer. ln such cases, extensive undermining 
during dl.e biopsy procedure, postoperative inflammation, and ecchymosis oftl:m obscure the relationship of 
the tumor to dl.e stcmoclcidomastoid muscle, spinal accessory nerve, or intc.ma1 jugular vein, making their 
preservation problematic. 

CONTRAINDICATION$ 

A radical neck dissection is not indicated in the following ciJ:cum.stances: 

• In dl.e absence of palpable c:ervicallymph node metastases (ie., in the elective sw:gical tn::atment of 1he NO neck) 
• When the diagnostic evaluation of dl.e patient reveals (a) ftank involvement of the wall of dl.e carotid artery in 

patients whose preoperative evaluation indicates intolerance to carotid ligation and the location and extent of 
the cancer in dl.e neck, Chat is, near dl.e skull base, precludes reconstruction of the carotid and (b) involvement 
of 1he base of the skull, paraspinal muscles, transverse processes of the cervical vertebrae, and the brachial 
plexus 

PREOPERATIVE PLANNING 

ln patients with advanced metastases to the neck requiring a radical neck dissection, the preoperative evalWUion 
must include comprehensive imaging studies that address: 

• Resectability. ln this regard. cr and MRl imaging are used to define 1he relationship of 1he metastatic can­
cer to critical sttuctures such as dl.e common and the internal carotid artery, the cervical spine, the vertebral 
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artexy, and the brachial plexus. If the common or the intem.al carotid artery is suspected of involvement by 
cancer, a systematic preoperative evaluation should include four-vessel cerebral angiography to determine 
the status of the contralateral caro1id artety and to assess intracen:bral coUIUeral circulation. In addition, an 
attempt should be made during the angiography to measure carotid back pres sun: and to a.sliCSS dynamically 
the oollateraJ. cin:ulation by u&ing balloon occlusion techniques while monitoring the patient far evidence of 
neurologic deficits under normotensive and hypotensive conditions. 

• The presence of metastases in lymph nodes that are not routinely removed w:Uh a .radical neck dissection such 
as the retropharyngeal. paratraclleal, and upper mediastinal nodes 

• The possibility of distant metastases. A positron emission tomography-<:cmputed tomography (PET-CT) 
scan is a useful study in this regard and in staging the disease. 

SURGICAL TECHNIQUE 

The patient is positioned on the operating table with the neck extended, if necessary, with a rolled up towel or 
bl.anket under the shoulders and the head turned toward the opposite side and stabilized with a foam doughnut 

The incisions most commonly used to perform a radical neck dissection a.re outlined in Figure 6.2. 
Skin flaps are elevated in a subplatysmal plane. However, depending upon the size and extent of the tumor 
in the neck, the platysma may be left over the area involved by tumor as the skin flaps are elevated in a 
supraplatysmal plane. Skin that is infiltrated with cancer or the scar of a p.nMous open biopsy should be left 
on the specimen. 

Dissection of the Submandibular Triangle 
• As the superior cervical fiap is elevated, it is important to keep the plane of dissection superficial to the fascia 

that covers the submandibular gland; this facilitates identification of the ramus mandibularis of the facial 
nerve. This nerve lies deep to the fascia but superficial to the facial vessels, which are exposed and divided. 
The submandibular prevascular and retrovascular lymph nodes, which are usually immediately below or 
medial to the nerve, are lib:wise exposed (Fig. 6.3). When these nodes are involved by tumor, it is preferable 
to leave the platysma attached to them. In such cases, it may not possible, nor desirable, to expose: and 
preserve the ramus mandibularis. 

• The next step is to incise the fascia and adipose tissue along and medial to the inferior border of the mandible. 
As this is done, it is usually necc:ssaJ)' to divide the submental arteJ:y at the angle between the anterior belly 
of the digastric and the inferior border of the mandible and the nerve to the mylohyoid. 

·~ 
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RIUIEU 
various incisions to perform 
radical neck dissection. 
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IISUREU 
Facial vessels being divided 
below marginal branch of VII 
nerve. 

IISUREIA 
Submandibular triangle with 
facial artery across posterior 
belly of the digastric muscle. 

SECllON 1 Neck 

• The fascia of the anterior belly of dl.e digutric muscle is incised and dl.e fibroadipose tissue lateral to the mylo­
hyoid muscle is dissected. A "clean" dissection of this area is important because it contains the pmglandular 
lymph node(s), which can be 1he first echelon of lymphatic drainage for cancer of the tloor of dl.e moudl. and 
oral tongue. When the dissection reachc:s the posterior bonier of the mylohyoid, this muscle is mracted fo.rwanl 
with a Richardson rettactor. This exposes three sttuctures Chat are somewhat parallel but in different planes; 
from lateral to medial and from superior to inferior, dl.ey are the lingu8J. nerve, Wharton~~ duct, and the hypo­
glossal nerve. The submandibular ganglion located inferior to the lingual nerve and Whartons duct is divided. 

• With dl.e submandibular gland mobilized, the contents of the submandibular triangle arc dissected in a pos­
terior direction. The facial artery is exposed as it crosses anteriorly, under dl.e posterior belly of the digastric 
(Fig. 6.4). The artery is divided and ligated completing the di.ssecti.on of the submandibular triangle. 

Superior Lateral Dissection 
• The tail of the parotid gland may be dissected and retracted superiorly or transected if necessary to provide an 

adequate tissue margin above a l~~~ge or a high level n lymph node Ougulodigutric) involved wid!. tumor; dl.e 
posterior facial vein and the greater auricular nerve are divided. The sternocleidomastoid IIIllScle is incised 
close to its insertion on the mutoid process. Incising the fibroadipose tissue medial to the muscle exposesdl.e 
splenius capitis muscle posteriorly and the levator scapulae IIIllScle anteriorly. 

• Depending upon dl.e locaSion and dl.e extent of the cancer in the neck. it may be necessary to include dl.e 
posterior belly of the digastric IIIllScle in the dissected specimen. If the digastric muscle is not nm~ovcd, it is 
retracted superiorly with an Army Navy or a similar retractor. Blunt and shlllp dissection immediately deep to 
it exposes dl.e superior most portion of the intcmal jugular vein, the spinal accessory nerve, and the hypoglos­
sal nerve. At this point in 1he dissection. if the location and extent of 1he tumor permit it, the internal jugular 
vein and dl.e spinal accessory nerve are divided (Fig. 6.5). 

Posterior Dissection 
• The dissection continues posteriorly and inferiorly along the anterior bon1cr of the tnpczius muscle. The 

fibroadipose tissue of the posterior triangle of the neck is dl.en dissected anteriorly and inferiorly in a plane 
immediately lateral to the fascia of the splenius capitus and dl.e levator scapulae muscles (Fig. 6.6). 
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FEUIIE 1.1 Superior dissection. lnmrnal jugular 
vein is divided and ligallld. 

The spinal acoessory nerve and the transverse cervical vessels are divided as they cross the anterior border 
of the trapezius muscle. During this portion of the operation. it is important to preserve the branches of 
the cervical plcxus that innervate the levator scapulae muscle, unless the c:lrtent of the disease in the neck 
precludes it. 

Inferior Dissection 

The s11::tnocleidomutoid muscle and the IIUperficiallayer of the deep cervical fascia are incised just superior 
to the superior border of the clavicle, in a layc:r-by-laycr fashion. The external jugular vein aud the omohyoid 
muscle are divided (Pig. 6.7). 
After several '"fascial" layen are i.ncilled, the fibroadipolle tissue in this region can be gently pushed superi­
orly exposing and preKIVing the brachial plexus, the scalenus antiau muscle, and the phrenic nene. 

Medial Dissection 
The dissection CODtinues anll:riorly as the specimen is dissected off of the scalenus medius muscle, the bra­
chial plexus, and the scalenus antiCWI muscle. Care must be taken not to injure the phrenic nerve. In this area 
of the neck, the thoracic duct on the left side or an accessory duct on the right often need& to be divided and 
ligated. The duct is anterior or superficial to the anterior scalene muscle and the phrenic nerve and posterior 
to the carotid am:uy and the vagus nerve. To avoid a chyle leak through contributing lymphatic channels, the 
adipose tissue in this region is clipped using Ligaclips and then transected. 

• As the dissection continues in a cephalad direction. the cutaneous branches of the cervical plexus are divided. 
After this is done, only a relatively thin layer of tissue remains to be incised before the vagus nerve, the 
common carotid artery, and the internal jugular vein are exposed (Fig. 6.8). 
Depending upon the location of the cancer in the neck. the internal jugular vein can be divided first near its 
superior or its inferior end. If the tumor mass is located in level n or level m. the vein is divided first supe­
riorly, immedjetely below to the posterior belly of the digastric muscle. The specimen is then dissected in 
an inferior direction, separating it from the vagus nerve, the carotid artery, and the superior thyroid vessels. 

FBIIIE 1.1 Poslllrior dissection. 

53 



54 

FIIUREI.7 
Inferior dissection. 

HGiUREU 
Medial dissection. 

SECllON 1 Neck 

The medial limit of the dissection is marked by the sttap muscles. The final step of the dissection is the 
ligation and division of the inferior end of the intemal jugular vein. However, if the metastatic lymph nodes 
an: located high in the jugulodigaslric :region, espccially if the cancer is extensive and may require n:moval 
of the external carotid artery or the hypoglossal nerve, the internal. jugular vein is first divided inferiorly, and 
the dissection is canied in a superior direction along the common carotid artery. "Freeing up'' the swgical 
specimen from the inferior aspect of the neck allows easier and safer dissection of the tumor in the superior 
lateral portion of the neck off of the internal and external carotid artery and the hypoglossal nerve. 

Closure of the Wound 
• After copious irrigation and meticulous hemostasis, the wound is usually closed in two layers; the first one 

approxilwues the platysma anteriorly and the subcutaneous tissue laterally, and the second one approximates 
the skin. In general, it is best to avoid continuous suturing in the wound closure, since a seroma, a chyle 
collection, an abscess, or a pharyngocutaneous fistula may require the wound to be partially opened, for 
dniinage. 

• One or two suction drains are left in place; they should not rest immediately on the carotid artery or in the 
an: a of the thoracic duct. Bulky pressure dressings are not necessary. 

POSTOPERATIVE MANAGEMENT 

• Drains are maintained on low suction and are usually kept in place for 7 to 10 days to prevent seromas, 
particularly in the area of the posterior triangle of the neck. 

• Patients undc:tgoing bilateral radical neck dissection em develop inappropriate sccn:ti.on of antidiun:ti.c 
hormone (AD H). Monitoring urine and serum. osmolarity will help to guide postoperative fluid replacement. 

• A common sequela of the radical neck dissection is n:lated to the removal of the spinal accessory nerve. 
The resulting dencrvation of the ttapczius muscle, one of the most important shoulder abductm:s, causes 
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IFIIiUIIE 1.1 Shoulder drooping following radical 
neck dissection. 

destabilization of the scapula widl progressive 1iaring of it at the vertebral border, 18 wen 18 drooping, and 
lateral and anterior rotation of the shoulder. The loss of the trapezius function ~s the patient's ability 
to abduct the shoulder above 90 degrees at the shoulder. Paralysis of the trapezius muscle causes a clinkal 
syndrome charac:1erized by weakness and deformity of the llhoulder girdle, usually accompanied by pain 
(Fig. 6.9). Consequently, patients who have undergone a radical neck dissection must be evaluated by a phys­
ical therapist early in the postopetative period. Aggressive and prompt physical and occupational therapy 
are recommended since 1hey are useful to improve range of motion and to strengthen alternative muscles to 
compensate for the loss function of die trapezius muscle. 

COMPLICATIONS 

He~Mtoma. It usually occurs imiT!f1tiately after smgery. If detl::aed early, milking the drains may result in 
cvacuafum of the ICClliiiUlm:d blood and n:solve the problem. If this is not accomplished immediately or if 
blood reaccnmnl•tes quickly, the patient should be returned to the opcra!ing room and the wound explored 
under sterile conditions, the hematoma evacuated, hemostasis obtained. and the drains replace. 
Clryk uak. Managemc:nt depends on the time of onset of the leak, the amount of chyle draiDagc in a 24-hour 
period. and on the presence or absence of accumulation of chyle under the skin flaps. When the daily output 
of chyle is high (400 to 600 mL. in a day or 200 to 300 miJday for 3 days), especially when the chyle fistula 
becomes apparent immediately after surgcxy, it is preferable to explore the wound early. SUIJical exploratian is 
also wammted when chyle accumulates under the skin ftaps eiilier because of inadequate drain size or because 
of the volume or consistency of dle chyle causes pal1ial or complete obstruclion of the drains. On dle other 
hand, chylous fistulae that become apparent later in the postoperalive period, after enteral fcc:dings are resumed, 
or those that drain <400 mL of chyk per day, are initially managed conservatively with closed wound drainage 
and diet modifications aimed at decreasing chyle drainage while maintaining nutritional support. 

In cases where smgery fails to stop a chyk leak, administration of octreotide (100 ~given subcutane­
ously d1ree times a day) and percutaneous lymphangiography-guided cannulation and embolization of the 
thoracic duct may be effective. 

FacitJl and Cerebr"Gl Erkma After Bilateral Radical Neck Duuction. Synchronous bilateral radical neck 
dissections, in which both intcmll jugular veins 11re ligated, can relllllt in the developmeot of facial cdcm.l, 
cerebral edema. or both. The facial edema can be dramatically severe (Fig. 6.10). These problema .result from 
the combination of a mechanical faaor of venous dramage as well as inappropriate secretion of ADR These 
complications can be prevented by prcscrvi.ng at least one c:xtcmal jugular vein and by curtailing the volume 
of flui.cb administered intraoperatively. 
Carotid Artery Rupture. The most feared and most commonly letbal complication after neck dissection i.s 
expo11ure and rupture of the carotid artery. Therefore, every effort must be made to prevent it If the skin inci­
sions have been designed properly, the carotid seldom beco~ exposed in the abecncc of a salivary fistula. 
Fi8tula fmmation and flap breakdown are mon: likely to occur in the presence of malnutrition, diabetes, 
and prior .radiation therapy, which impair healing capacity and compromise vascular supply. Faced with 
any of these ruk. factors, the surgeon lll.U8t use flawless surgical technique in closing oral and pharyngeal 
defects. In addition, perioperative antibiotics and, more importantly, use of free or pedicled vascu1ari.zed 
flaps that provide skin for closure of mucosal defects and variably bulky muscle are important in preventing 
this complication. 
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lliUREI.10 
Severe facial and palpebral 
edema following bilaleral 
radical neck dissections. 

SECllON 1 Neck 

RESULTS 

The rate of .s:ecurrence in the ipsilateral side of the neck after therapeutic radical neck. dissection is often relm:d 
to control of the primaJy cancer. The number of lymph nodes involved by cancer has been found to COirelate 
with 1he incidence of cancer recurrence in the neck and survival. Patients with four or more involved nodes had 
significantly worse prognosis than patients wi1h only one node involved. The location and numbe:r of lymph 
node levels involved iB also a factor involved in recwrence after radical neck dissection. Strong, in a landmark 
paper from Memorial Sloan-Kettering, reported a series of204 patients treated by radical neck diasection alone. 
The recurrence rate in the neck was 36.5% in patients with histologically positive nodes at one level of 1he neck 
and 71% in patients with positive nodes at multiple levels. The presence of tumor spread beyond 1he capsule 
of a lymph node is a major determinant for prognosis and need fur postoperative chemoradiation. Several 
investigators have shown that the recurrence rate in 1he neck. after radical neck dissection is significantly higher 
when extracapsular spread of tumor is demonstrated. The efficacy of a therapeutic radical neck disiiCCtion must 
be consic:lered in relationship wi1h Che adjuvant use of radiation therapy. Studies from various instifutions have 
shown Chat 1he combined use of radical neck. dissection and postoperative radiation 1herapy can decrease recur­
nmce in Che ipsilatc:.ral neck and prevent :mcum:nce in the oontralatcral side in patients with cervical lymph 
node metastases who have one or more of Che factors associated wieh increased risk of recurrence (i.e., multiple 
histologically positive nodes and extracapsular spread of tumor). 

PEARLS 

• Identification of 1he marginal mandibular nerve decreases the potential for damaging this structure. 
• Preserve the nerves to the levator scapula whenever feasible. 
• Always orient the sw:gical specimen for the pathologist 

PITFALLS 

• Avoid trifurcate incisions. 
• Chyle leak may ensue, particularly on the left side in lc:vc:l IV while dissecting Che fibroadipose tissue adja­

cent to the inferior end of the internal jugular vein. 1b avoid this, use clips liberally before dividing the 
fibroadipose tissue that may contain lymphatics. 

• Avoid continuous suturing in the wound closure, since a portion of the wound may need to be opened to drain 
blood or chyle. 
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INSTRUMENTS TO HAVE AVAILABLE 

Scalpel 
Mosquito clamps 
Hemostats 
Skin hooks 
Richardson retractors 
Army Navy retractors 
Monopolar and bipolar cautery 
Vascular clamps and clips 

SUGGESTED READING 
Crile G. Excision of cancer of the head and neck. lAMA 1906;47:1780-1786. 
Martin H, DelValle B, Erlilich H, et al. Neck dissection. Cancer 1951;4:441-449. 
O'Brien CJ, Smith JW, Soong SJ, et al. Neck dissection with and without radiotherapy-prognostic factors, patterns of 

recurrence and survival. Am J Surg 1986;152:456-463. 
Snow GB, Balm. AIM, Arendse JW. Prognostic factors in neck node metastasis. In: Larsen D, Ballantyne AI, Guillamondegui 

OM, eds. Cancer in the Neck: Evaluation and Treatment. New York, NY: Macmillan Publishing Company, 1986:53-{)3. 
Strong EW. Preoperative radiation and radical neck dissection. Surg Clin NorthAm 1986;49(2}:271-276. 

57 





ROBOT-ASSISTED NECK 
DISSECTION VIA MODIFIED 
FACE-LIFT OR RETROAURICULAR 
APPROACH 

Yoon Woo Koh 

INTRODUCTION 

Cervical lymph node metastasis iJ frequently encountered in the IJlllWI&emenl of caua7 of the head and neck, 
and ib inappropriate trcalment is often associated with trcalmcnt failure. Since the establishment of the basis 
fur ndical neck dissection by George Wubington Crile in the early 20th century, 1hc cultivation of neck di&­
leetion techniques has been directed toward the preservation of vital scructure8 and the minimization of neck 
levels covered by neck dissection (e.g,, modified radical neck dissection, functional neck dissection, selective 
neck dissection, superselcctive neck dissection, and sentinel lymph node biopsy). Elective neck dissection in 
1hc clinically NO neck is performed not only to remove occult metastatic deposib in the regional lymph nodes 
at the time of initial treatment but also to provide pathologically proven nodal stage, which helps in determining 
whether adjuvant 1hcrapy is required. With all the efforts to optimize the surgical extent baaed on the distribution 
of lymph node metastasis and thereby reduce the surgical mo.rbidity, the scar on the neck after neck dissection 
has been accepted as unavoidable. However, since disfiguring 8CarB may be a great burden for both surgeons and 
patients, I sought to develop a surgical technique to hide the scar of neck diJsection and recently reported our 
technique of robot-assisted neck dissection canied out dmru.gb. a modified .face.lift or n:tmauricular approach. 

HISTORY 

In a si!uation of a known primary cancer, history taking fur identifying nodal metutasia may not be of great 
importBnce be(:ause im.aging studies (e.g., ultrasonography, CT, or MRI) can detect the nodal metastasis more 
precisely. However, the presence of painltendetness and the growth rate of a masa in the neck should be asked 
to ldd UICful information for determining the necet3ity of fine needle aspiration biopsy (FNAB), which can 
confirm the prcopemtive diagnosis of cancer in the lymph node. History of previous neck surgery or parotid 
suxgery should be sought. 

PHYSICAL EXAMINATION 

After 1hc evaluation of the primacy cancer, palpation of the neck is IDliiJdalmy especially in the ama of primary lym­
phatic: drainage. The location of the mass and ita size, fixation to the 8UlTOUDding struct:ures. c:onsisrency, and pulsa­
tion should be described Function of the facial, lingual, vagus, spinal aa:essory, hypoglossal, and phrenic DCl'Ve8 

should be evaluall:ld prcopcrativcly. Any findings indicalivc of previous neck or parotid SlliFY should be assessed. 
The 1eng1h and circumference of the neck are major detenninants of good exposure. Though the patient who ha8 
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a long slim neck provides the best exposure, I have accomplished the robot-assisted neck dissection successfully in 
less favorable situations. Therefore, the somatometry does not provide the absolute contraindication. 

Somatometry means: classification of persons acconling to body form and relation of types to physiological 
and psychological characteristics. 

INDICATIONS 

Indications for robot-assisted neck dissection are: (1) patients who have biopsy-proven cancer of the head and 
neck, for example, early cancer of the oral cavity that requires an elective neck dissection including levels I, II, 
and ill or early cancers of the oropharynx or hypopharynx that need elective selective neck dissection including 
levels II and ill; (2) patients who have not previously been treated for cancer of the head and neck; (3) patients 
who have a resectable primary cancer (Tl or T2); and (4) patients who lacked clinically suspicious metastatic 
neck nodes (cNO). Recently, I extended the indication up to cNl without suspected extracapsular spread in 
accordance with the accumulation of experience. 

CONTRAINDICATIONS 

Contraindication& for robot-assisted neck dissection are as follows: (1) patients expressing refusal after the 
explanation for the advantages and disadvantages of the procedure, (2) patients undergoing chemoradiation for 
primary treatment due to refusal of surgery, (3) patients in whom the primary cancer had recurred, (4) patients 
with distant metastasis at the time of initial presentation, (5) patients who were suspected of having extracapsu­
lar spread in the cervical lymph nodes, (6) patients who have advanced nodal stage more than N2, (7) patients 
who have had a cervical skin incision for the removal of primary cancers, or (8) patients who needed free flap 
reconstruction for a primary surgical defect. Recently, I have begun to gather data in patients in whom robot­
assisted neck dissection and free flap reconstruction via modified face-lift or retroauricular approach were 
performed simultaneously. Therefore, the necessity for free flap reconstruction is a relative contraindication. 

PREOPERATIVE PLANNING 

Imaging Studies 

CT and MRI are the most useful imaging studies and can reveal the size, number, location, and extent of cervi­
callymph node metastasis. It is especially important to define the extracapsular spread of cervical lymph node 
metastasis because the oncologic safety of the procedure can be violated due to the spillage of malignant cells 
during the manipulation oflymphoadipose tissues in robot-assisted neck dissection. PET --Cf can also be useful 
for detecting occult metastasis in cNO neck and for demonstrating distant metastasis. 

Fine-Needle Aspiration Biopsy 
To confirm the cervical lymph node metastasis, FNAB should be performed; the sensitivity and specificity of 
which are over 92% and 94%, respectively, according to the study of Frable. A successful FNAB is dependent 
on the skills of the radiologist and pathologist. The result of FNAB is one of the prime determinants in selecting 
the option for treatment of cervical lymph node metastasis. 

SURGICAL TECHNIQUE 

This technique is indicated for dissection of levels I, II, and ill (supraomohyoid neck dissection), which is frequently 
performed as part of the treatment for cNO cancer of the oral cavity. It could also be applied to levels II and ill dis­
section for cNO squamous cell carcinoma of the oropharynx and hypopharynx in the context of superselective neck 
dissection. The concept of this approach was originally presented by Terris et al. as a modified fare-lift incision for 
parotidectomy in 1989, and the early cases were performed through the same incision. However, I found out that 
a retroauricular incision without preauricular extension provided enough space for the surgical exposure of levels 
I, II. and ill and now the procedure is conducted entirely through a retroauricular approach. Recently I have accu­
mulated experience with this approach for the endoscopic removal of benign masses in the upper neck including 
the submandibular gland. However, according to our experience, straight and rigid endoscopic instruments may 
have limitations in approaching the site of dissection in narrow and angled working space, and the endoscopic view 
may be hindered by the surrounding tissues or the instruments. In order to obtain sufficient surgical exposure and 
instrumentation to secure oncologic safety and prevent injury of vital neurovascular structures, I used the robotic 
surgical system for dissection in combination with conventional technique under direct vision. 



CHAPTER 7 Robot-Assisted Neck Dissection via Modified Face-(jft or Retroe.uricular Approach 

Description of Technique 

Skin Incision and Rap Bevatlon 
The patient is placed in the supine position under general aneslhesia with the neck slightly extended by inserting 
a soft pillow under the shoulder. The patient's head is turned to the opposite direction of dle primary lesion. The 
retroauricular incision is made starting from the inferior aspect of the retroauricular sulcus, moved superiorly 
to the midpoint of the sulcus, and Chen smoothly angulated downward 0.5 em inside dle hairline (Fig. 7 .lA). 
The modified face-lift incision is extended from the moo auricular incision to the natural preauricular fold and 
continued behind the tragus (Fig. 7.1B). Tbc:re have been :reports of using a linear hairline incision for retro­
auricular approach to perform endoscope-assisted submandibular gland .resection. However, an incision ~ 
longed to dle retroauricular sul.cus may relieve dle tension of the skin flap compared to dlll1 of a linear incision 
along dle hairline only. The skin of the retroauricular sulcus shows more elasticity compared to that of the scalp 
at the hairline, and extension of incision to this area provides sufficient height (>4 em) for the entrance to dle 
surgical field. Moreover, instrumentation may be conducted in closer proximity than a linear hairline incision. 

The skin flap is elevated along the subplatysmal plane (Fig. 7 .2) just above the sternocleidomastoid (SCM) 
muscle using a monopolar cautery under direct vision and is continued to the midline of dle anterior neck 
and superiorly to the inferior margin of the mandible and inferiorly to the h:wel of the omohyoid muscle. Two 
assistants put traction on the skin flap using the Anny-Navy or right-angle retractors. 

Neck Dissection Under Direct VIsion via a Modified Face·Uft or RetnJaurk:ular Approach 
Before docking the robotic arms, dissection of fibroadipose tissues accessible under direct vision is perfonned 
by the conventional technique. The uwginal branch of the facial nerve is first identified using the distal facial 
artery and vein as landmarks and is preserved by carefully dissecting it from dle surrounding fibroadipose tis­
sues and thereby thoroughly dissecting the perifaciallymph nodes (Fig. 7.3A). Distal facial artery (Fig. 7.3B) 
and vein are identified along the inferior border of mandible and ligated using dle Harmonic curved shears 
(Harmonic Ace 23E; Johnson & Johnson Medical, Cinoinnati, OH). Fibroadipose tissues of level n and upper 
m lateral to the caroti.d sheath can be identified through direct vision and dissected with monopolar cautery 
and Harmonic curved shears for vascular ligation. After identifying dle spinal accessory nerve (SAN) by using 
dle transverse process of dle atlas as a landmark, skeletonization of the SAN is performed (Fig. 7.3C). After 
dissection of level lib (Fig. 7.3D) and part of levels Da and m from the SCM muscle lateral to dle carotid 
sheash, a self-retaining .retractor (Chung retractor, originally made for transaxillary robotic thyroidectomy) 
is introduced, and the skin flap is elevated (Fig. 7.4A). Recently I developed a retractor modified from dle 
Olung .retractor by decreasing the lengdl of axis and .removing the projecting suction hole (Fig. 7.4B and C). 

RIURE 7.2 Subplatysmal elevation of the skin 11ap. 
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RIUIE7.1 
Skin incision. A: Retroauricular 
approach. B: Modified face-lift 
approach. 
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FIIUlE 7.3 Intraoperative view under direct vision. A: Marginal branch of the facial nerve (arro~. B: Distal facial artery 
(a"owhea~. C: Skeletonization of the SAN. D: Dissection af level lib. 

fBJRE7A 
Self-retaining retractors. A: 
Chung retractor. B: Modified 
retractllr wittl shorter lengttl. 
C: Modified retractors with 
shorter length or no suction 
hole. The four on the le1t are 
for neck dissection or sub­
mandibular gland resection. 
and the two on the right are for 

Instrumentation gets more convenient without unnecessary collisions, and 1he smoke during dissection may be 
cleared by the patient-side assistant. 

Robot-AssistBd Neck Dissection Technique (Video 7.1) 
'Illl:ee robotic arms are inserted via the .retroauricular approach: a 30-degree dual channel endoscope (Intuitive, 
Inc., Sunnyvale, CA) iB placed on 1he central camera arm, a S-mm spatula monopolar coagulator or a Harmonic:: 

thyroidectomy. C 
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FI&I.IRE 7.1 Level I. A: Ligation of proximal facial artery. B: Separation of the submandibular ganglion from the lingual nerve. 
C: Sealing of Wharton duct. D: Completion of Ieveii dissection. SMG. submandibular gland: FA. facial artery: SG. subman­
dibular ganglion: LN. lingual nerve: WO. Wharton duct: OGA. anterior belly af digastric muscle: MH. mylohyoid muscle: HN. 
hypoglossal nerve; OGP, posterior belly of digastric muscle. 

curved shean~ (Intuitive, Inc.) is phwed on the right arm, and a S-mm Maryland dissector (Intuitive, Inc.) on 
the left arm of the scope. In some cases, an endoscopic alligator forceps may be manipulated by a patient-side 
assistant to expose the surgi.cal view. 

Recently, I have used mainly the monopolar coagulator for dissection. Dissection of level I is conducted 
in a lateraJ. to medial fashion. The postmor belly of the digasttic muscle is first identified, and then the proxi­
mal facial artery is sealed with a Harmonic curved shears or doubly ligated using a vascular clip performed 
by the assistant (Fig. 7 .SA). The submandibular gland is dissected along the inferior border of the mandible, 
taking great care to avoid thermal injury to the marginal mandibular branch of the facial nerve. After identi­
fication of the mylohyoid muscle, the submandibular ganglion (Fig. 7 .SB) and Wbartons duct (Fig 7.SC) are 
scaled with preservation of the hypoglossal and lingual nerve. The remaining lymphoadi.posc tissllC8 attached 
to the mylohyoid muscle are dissected followed by dissection of level Ia. After the completion of level I dis­
section (Fig. 7 .SD), posterior belly of the digastric muscle is pulled superiorly using the Army Navy retractor 
so that the superior portion of level lla may be exposed. Fibroadipose tissues of levels lla and m are drawn 
up with the Maryland forceps, and the monopolar cautery or the Harmonic curved shears dissect them from 
the fascial carpet and carotid sheadl. preserving the cervical plexus and phrenic nerve (Fig. 7 .6A). During the 
level lla dissection. the hypoglossal nerve is easily identified and preserved (Fig. 7 .6B). The superior thyroid 
and lingual artery antmor to the carotid sheath are identified and preserved (Fig. 7.6C). The SCM muscle 
is retracted posteriorly by the usistant using an Army Navy mractor to expose the surgical field, and the 
specimen is pulled medially by a Yankauer suction or an endoscopic alligator forceps. After removing the 
fibroadi.pose tissue from level I tom (Figs. 7.6D and 7.7A), the surgi.cal field is i:rrigated, and close inspec­
tion under the endoscopic view for any site of hemorrhage should be done. Tiny bleeding points on the skin 
1l.ap should not be neglected. A closed suction drain is inserted posterior to the hairline, and the skin is closed 
with &imple interrupted suture technique. The levels of neck dissection may be extended to levels IV and 
V in selected cases of cNl by adding a transaxillary incision and performing a two-channel approach. This 
technique called the ''transaxillary and retroauricular approach" has been recently reported. 
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ISUIIE 7.8 Level II and Ill. A: Dissection of level Ill. 8: Hypoglossal nerve. C: Superior thyroid artery and lingual artery. 
D: Completion of level I Ia Ill dissection. OH, omohyoid muscle; SCM, sternocleidomastoid muscle; HN, hypoglossal nerve; 
ECA, external carotid artery; AC. ansa cervicalis; IJV. internal jugular vein; SAN. spinal accessory nerve. 

~7.7 
A: Surgical specimen. 8: 
Postoperative scar. A B 
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TAll.£ 7.1 Possible Complications AlloclatBd with Robot-Asllstad Neck DISIICtlon via Modified 
Face-Lift or Ratluaulfcular Approach 

• Hairloss 
• Hematoma 
• Infection 
• Keloid/scar formation 
• Necrosis or discoloration of the skin flap 
• Nerve injury marginal branch of facial, greater auricular, hypoglossal, lingual, spinal accessory, vagus nerves 

POSTOPERATIVE CARE 

The neck should be monitored for any signs of postoperative hemorrhage or infection, and Che Hemovac should 
be checbxl to see wheeher it is functioning properly. The drain is removed when the drainage volume falls to 
20 mL or less. Any change of skin color or signs of skin flap necrosis should be dctec:ted. 

COMPLICATIONS 

The complications of Chis surgical procedure are listed in Table 7 .1, which are all well known in conventional 
neck dissection. Th prevent injw:y of Che mm:gina1 branch of the facial nc:rw:, it should be Choroughly identified 
using 1he distal facial artery as a landmark. and special care should be given not to make any 1hermal. injw:y dur­
ing Che dissection. Since an external retmctor may be used by Che assistant to expose Che submandibular area, ~ 
should be given not to put traction on Che nerve. In addition, the operator should take can: not to tranmati:re 1he 
nerve during Che frequent change of instruments during dissection under direct vision or robotic instrumentation. 

As it is for any open surgery of Che neck, complications may be prevented with comprehensive under­
standing of the anatomy of the neurovascular sttuctures. However, since the sutgical field is relatively narrow 
compared to Chat of an open conventional technique, Chorough ex.perience in conventional neck dissection 
should be a requisite. Necrosis of the retroauricular skin flap could be prevented by limiting Che upper end of 
the Oap to the level of the external auditory meatus and avoiding an acute angle. 

RESULTS 

Dissection of the lymphoadipose tissues of levels lb, n. and m located lateral to the carotid sheadl wu quite 
feasible under direct vision using the modified face-lift or retroauricular approach. However, identifica1ion of 
Che DWgi.naJ. branch of the facial nerve and the SAN and dissection of lymphoadipose tissues from these sttuc­
tures may take some time in Che less experienced. surgeon. 

Compared to my personal experience with endoscopic resection of the submandibular gland via the retro­
auriculal approach, robot-assisted dissection of level Ib was much more convenient using the mul1:i.articulaled 
EndoWrist of robotic arms. Surgical exposure and instrumentation for Che upper and medial aspect of Che 
submandibular gland could be conducted wiehout any difficulty. My clinical data from our department showed 
Chat Chere were no significant differences between the robot-assisted neck. dissection and the conventional open 
technique considering the postoperative complications, amount and duraSion of drainage, and hospital stay. 
However, the operation time was longer in the robot-assisted group although the time tended to decrease wieh 
accumulation of c:xperience. Satisfaction score of the patients related to the cosmetic results was obviously 
higher in Che robot-assisted group since the scar was hidden by the auricle and hair (Fig. 7.78). 

PEARLS 

• The key point of Chis sw:gi.cal technique is acquiring an adequate working space. In my ex.perience. the height 
of the skin flap raised after introducing the self-retaining retractor should be at least 4 em. If the height is 
not acquired, the retroauricular incision should be extended to a modified face-lift incision. or the hairline 
incision may be extended to caudal direction. 

• Identify Che gn:ater auricular nCIVe and the extemal jugular vein to maintain Che subplaiysmal skin flap. 
Before proceeding with elevation of the skin flap to the mandible, identify the platysma muscle and make 
sure you are in the co.rrect surgical plane. 

• Digibll palpation and identification of the distal facial arteJ:y just below the mandible provide an anatomical 
landmark to identify the marginal branch of Che facial nerve. 
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A patient-side assistant should be trained to provide a good surgical view during the robotic dissection, using 
the Army Navy retractor, Yankauer suction, and endoscopic alligator forceps. Sometimes, robotic arms only 
are not enough for adequate surgical view and instrumentation. 
A modified face-lift incision may be more convenient to acquire an adequate working space for a beginner in 
this procedure. In addition, identification of the marginal branch of the facial nerve seems to be easier with 
the extended incision. 
Since robot-assisted dissection of level I may be somewhat more complex including the risk of marginal 
branch injury and dissection or ligation of the facial artery, submandibular ganglion, and Wharton duct, a 
beginner may initially try an elective dissection of levels II and ill for cNO oropharyngeal or hypopharyngeal 
cancer treated with transoral approach or transoral robotic surgery. 
I recommend beginners to conduct endoscopic or robot-assisted submandibular gland excision via 
retroauricular approach in advance. The experience will be helpful in level I dissection. 

PITFALLS 

Damage to the retroauricular hair follicles during skin incision and flap elevation will cause loss of hair and 
visible scar postoperatively. 
Thermal injury to the marginal branch of the facial nerve during skin flap elevation will lead to functional 
deficit in the movement of the lower lip. 
Elevation of the skin flap without identification of the platysma muscle may lead to thinning of the skin flap, 
which could result in postoperative skin depression or even penetration of the skin. 

INSTRUMENTS TO HAVE AVAILABLE 

Harmonic scalpel (Harmonic Ace 23E; Johnson & Johnson Medical, Cincinnati, OH) 
Modified Chung retractor, usually applied in robotic thyroidectomy via the transaxillary approach but 
reduced in length for the purpose of this operation 
Army Navy retractor 
Right-angled retractor, which progressively lengthens to facilitate elevation of the skin flap 
Bovie tip (electrocautery tip): conventional size of spatula type and also additional tips, which progressively 
lengthen 
Hemoclip or Hem-o-lok for Harmonic scalpel for ligating uncontrollable vessels such as branches of internal 
jugular vein 
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POSTEROLATERAL NECK 
DISSECTION 

Jeffrey N. Myers 

INTRODUCTION 

The poaterolateral neck diasection is an operation that is typically used in the management of cutaneous cancera 
of the poeterior IC&lp, auricle, or uppa neck either electively to stage the clinically node-negative neck or 
therapeutically to treat the node-positive neck. In contemporary practice, this opmation is mo&t oftml used 
to treat a clinically ~negative neck that has been found to have microscopically posilive nodal disease in 
one or more of the regional nodal basins. While a description of this operation was first publi.abed in 1962, 
Drs. Goepfm, Jesse, and Ballantyne of the MD Andc:rson Cancer Ccutcr wrote a definitive dc!ICription of this 
procedure and their .results with it in 1980.1)pically, this operation involves the removal. of the lymph nodes in 
1he postaurlcular, !Riboccipital, spinal accessory and 1he jugular lymph node basins (Fig. 8.1). In experienced 
hands, this operation provides excellent oncologic, functional, and cosmetic results. 

HISTORY 

As the majority of patients undergoing this procedure will have skin cancer as the primary indication for the 
procedure, a history of prior skin cancers, including their histologic type, locati.on, and treatmcmt, will be very 
UBeful for trcatment planning. In addition, BWl exposure and family history are relevant to tumor management 
and surveiJ.J.am;e after treatment. An occupational history is also useful. as this operation even when performed 
without complication can lead to dc:creased shauldcr function for up to 10 to 18 months following surgery. 
1YPicallY this is manifested by dec.reued range of motion and strength on ahoulder abduction, which can be 
improved greatly with early intervention by a trained physical therapist with anticipated .return to baseline. 

PHYSICAL EXAMINATION 

Visual evalualion and palpation of the extent of the primary tumor and nodal mc1utasia are traditionally part of 
the initial assessment of the patient for whom posterolatcral neck dissection is being considered. 1.bi! includes 
inspection of the scalp, auricle, and neck and palpation of the entire neck with particular attention to the post­
auricular, subcx:cipital. spinal accessory and jugular nodal basins. The number and size of each involved node 
should be recorded and used 1111 part of the clinical staging. Pn:Mous smgcry in this area should be notM. 

INDICATIONS 

This operation is irldi.cated in the management of cutaneous canceiS of the posterior scalp, auricle, or the supe­
rior aspect of the neck either electively to stage the clinically node-negative neck or therapeutically to tn1at the 
node-positive neck. It is used most often to treat a clinically node-negative neck that baa been found to have 
microscopically positive nodal disease in one or more of the regional nodal basins on sentinel lymph node biopsy. 

87 



68 

FIIUREI.1 
A,B: Nodal drainage pathways 
for cutaneous malignancies 
of the lateral face. scalp, and 
neck. C: posterolml neck 
dissection specimen. 
(A aoo B. Adapted from Balch 
CM, HooghtDn AN, Millon 
GW. et al., eds. Cutan{!()£(S 
Melanoma. 2nd ed. 
Philadelphia, PA: Lippincott; 
1992, with pennission. 
C. Adapted from Eduardo M, 
Diaz MD Jr. John R, et al. The 
Posterolateral neclt dissec­
tion technique and results. 
An:h Otolaryngol Head Neck 
Surg1996;122:477-480. with 
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CONTRAINDICATIONS 

This operation is contraindicated in pa1ients for whom the procedure would ncilhcr prolong sw:vival nor 
provide significant pallialion. This may include patients with disseminated metastatic cancer. Additionally, 
1hose patients wilh extensive lymph node metastasis with involvement of the deep muscles of the neck, ver­
tebrae, or carotid artery are advised to consider systemic 1hcrapy options 1hat could help decrease the risk of 
distantly metastatic disease and potentially make the local-regional disease bw:den mare manageable by resec­
tion. Patients deemed to be medically high risk for general anesthesia, who have microscopic nodal disease, can 
often be managed successfully wilh radiation thc.rapy alone. 

PREOPERATIVE PLANNING 

Imaging Studies 
Cross-sectional imaging of 1he head and neck region is typically obtained to define 1he location and extent 
of the primazy cancer and the presence of regional nodal metastases. This ill most often accomplished w.i.dl. 
an axial computed tomography (Cf) scan wilh contrast However, a magnetic resonance imaging (MR.I) or 
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positron emission tomography/computed tomography (PET/CT) may also be used. Systemic imaging may be 
indicated based on the histology and clinical stage of disease. For patients with melanoma or Merkel cell car­
cinoma with thick primary tumors or extensive lymph node metastasis, a PET/CT and brain MRI or brain MRI 
with CT scans of the head and neck, chest, and abdomen should be obtained. 

Fine Needle Aspiration Biopsy 
Patients found to have palpable lymph node metastasis may be recommended to have a fine needle aspiration 
biopsy (FNAB) of an involved node if the results will change the patient's management. Such a case would be if 
the presence of histologically confirmed lymph node metastasis is part of the inclusion criteria for a protocol of 
neoadjuvant systemic therapy. In cases where the finding of lymph node metastasis is indeterminate by cross­
sectional imaging criteria, ultrasound-guided FNAB may be used to confirm or rule out the presence of regional 
lymph node metastasis to facilitate treatment planning. 

SURGICAL TECHNIQUE 

Anesthesia 
Because of the extent of this procedure, I recommend that the operation be performed under a general inhala­
tional anesthetic. The endotracheal tube is optimally placed and secured at the oral commissure contralateral to 
the neck that is being dissected. Typically, I perform the procedure with a paralytic agent used throughout the 
entire operation. This prevents excess stimulation of motor nerves by electric dissection. Even in the presence 
of paralyzing agents, these motor nerves are readily identified through reliable anatomic landmarks and the 
stimulation provided by electrical dissection. 

Positioning 
When bilateral posterolateral neck dissections are performed, consideration should be given to placing the 
patient in the prone position. As this occurred in only 3 of 55 patients reported in a large series, this is a rare 
positioning for this operation. Most patients are placed in the supine position with the ipsilateral upper extrem­
ity tucked at the patient's side and the operating table turned at a 90-degree angle such that the side of the dis­
section is facing out. A shoulder roll is placed under the patients shoulders to extend the neck, and the head is 
turned toward the anesthesiologist. 

Draping 
The neck, shoulder, upper chest, and, if needed based on the location of the primary, the ear or scalp are 
prepped. Towels are then used to square off the operative field including exposure of the posterior neck 
to the nuchal line, the clavicle, the anterior neck to the midline, and the superior aspect of the auricle. 
Inclusion of the auricle and/or scalp in the operative field should be considered, based on the location of 
the primary tumor. 

Incision 
The incision is designed to provide optimal visual access to facilitate the removal of all the lymph node groups 
to be dissected while preserving vital structures and cosmesis. The location of the primary tumor and incisions 
used for prior procedures such as a lymph node biopsy may in part dictate the design of the incision. When 
these are not considerations, I often employ an S-shaped incision in which a horizontal limb is oriented along 
the occiput from the midline to the postauricular region where it then descends vertically just anterior to the 
anterior border of the trapezius to an inferior cervical skin crease, which the incision should follow horizontally 
anterior to the anterior border of the sternocleidomastoid muscle (SCM) (Fig. 8.2). 

Flap Elevation 
After making the incision with a scalpel or cautery, the superior flap is elevated to the pinna anteriorly, the 
superior aspect of the auricle superiorly, and the midline medially. The posterior-inferior flap is elevated to 
the midline in the superior half of the neck and the anterior boider of the trapezius muscle in the lower half of 
the neck all the way to the clavicle. The anterior flap is elevated to the anterior border of the omohyoid muscle. 
When elevating the superior and posterior flaps, care should be taken to elevate a very thin flap in a subcutane­
ous plane, which leaves the majority of the subcutaneous adipose tissue on the specimen, as the lymph nodes 
can be found within the subcutaneous adipose tissue in this portion of the neck. All of the flaps are secured 
with skin hooks. 
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IISURE1.2 
A: Patient with left parietal 
scalp melanoma. B: Oesigr1 of 
incision for left posterolateral 
neck disseaior1. C: Left neck 
alief left posterolateral neck 
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Nodal Dissection 
The superficial layer of deep ce.rYi.cal fascia is incised from the mastoid tip to the clavicle along the anterior 
aspect of the SCM, and this fascia is elevated on both the medial and lateral aspects of the muscle. This fascia 
and the external jugular lymph nodes should be entirely removed as they are important components of 1he 
specimen in cutaneous malignancies of the scalp, eM, and/or face. While dissecting along the anterior aspect of 
the SCM, the spinal accessory nerve must be identified and sJreletonized throughout its entire course from its 
exit deep to 1he posterior belly of the digutric muscle to its entry into the SCM. Dissection on the lateral aspect 
of the muscle from anterior to posterior brings one to the underside of the SCM where the spinal accessory 
nerve can be seen exiting the muscle. The nerve is followed to the trapezius muscle and skeletonized throughout 
its course in 1he operative field to ensure its pn::!!lel'Vation. 

The fibroadi.pose lymph node-bearing tissue of the postauricular and suboccipital n:gions is Chen dis­
sected oil' of the underlying bone and muscle in a posterior-iDferior din:ction. The prior delineation of the 
SCM helps to pn:vent detachment of the SCM insertion from the mutoidloccipital skull during 1he dissection 
of these posterior-superior nodes. The suboccipital lymph nodes lie along the course of the occipital artety, and 
branches of this artery will need to be divided in order to n:move this nodal group. 

At 1his point I use two one-half inch Penrose drains 1hat are wrapped around 1he superior and inferior 
aspects of the SCM, pulled anteriorly, and secured to the drapes to provide exposure of the posterior portion of 
the neck (Fig. 8.3A). 

The internal jugular vein (IJV) is then identified just above the clavicle and the posterior aspect of the vein 
is delineated. The fibroadipose lymph tissue overlying the deep layer of deep cervical fascia is then divided very 
caJ:efully from the UV to the trapezius just above the clavicle. Using gauze sponges to gently spread this tissue, 
1he specimen is elevated oil' of the deep layer of deep cervical fascia to expose 1he pllreiiW nerve and brachial 
plexus. Olre is taken at.dlis time to avoid injury to 1hese nerves and to prevent avulsion of the transvetse cervical 
vessels or injury to the thoracic duct. F.ibroadipose node-bearing tissue is removed from the inferior ...,lateral. portion 
of the neck when: the trapezius and clavicle meet Extreme caution must be cxcreised in this n:gion to avoid 
injury to the inferior-lateral branches of the bracbiaJ. plexus and the terminal aspect of the spinal accessory 
nerve. This tissue should be clamped and oversewn with 2-0 silk. ties. The dissection then extends from lak:ral 
to medial, elevating the nodal tissue off of the trapezius to the midline in the upper half of the neck and the 
anterior border of the trapezius in the lower neck. Some sw:geonB advocate resection of the superior aspect of 
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B 

MilliE &3 A: Posterior exposure of right neck for dissection is facilitated by anterior retraction of sternocleidomastoid. 
B: Anterior exposure of right neck for dissection facilitated by posterior retraction of the muscle. Retraction of the muscle is typi­
cally accomplished using two Penrose drains. One drain is placed around the superior aspect and the other around the inferior 
aspect of the muscle. The drains are secured to the drapes with large hemostats. 

dJe trapezius from Cl to C4, in order to remove nodes deep to this IIIIJSCle.. The sen.soiY rootlets of the cervical 
plexus will be divided as this di.ssection tnnsitions anterior to the trapeziu&, and these rootlets and the node> 
bearing specimen are then elevated off of the levator scapulae and splenius capitis muscles. While advancing 
dJe specimen superomedially, dJe sensory rootlets of dJe cervical plexwJ are divided distally in order to preserve 
their contributions to the phnmic nerve. The Penrose drains are then pulled posteriorly and secured to provide 
optimal exposure to the carotid sheath st:ructures and more anl:rior neck (Fig. 8.3B). The neck dissection 
speamen is then dissecfe(l on to and off of the carotid sheath contents. The hypoglossal nerve is identified and 
preaerved throughout ita course, and the specimen is dissected up to the lateral aspect of the omohyoid muscle 
and released. Hemostasis is then provided using bipolar cautery. The wound is irrigated with sterile saline 
solution and the WOUIId inspected again for signs of bleeding. 

Wound Closure and Drain Placement 
'IWo 7-mm Blake (Ethicon) fiat suction drains arc placed in the depth of wound through a separate stab incision 
and arc secured with a su1ure of ~0 nylon or ~0 silk. Care must be taken to avoid placing the drain in the infe­
rior aspect of the neck posterior to the jugular vein, as this can contribute to development of a chylous fistula. 
The wound is closed in layers with 3-0 ViCI)'l for the subcutaneous and platysmallaycrs wUh skin staples or 
5-0 nylon being used to approximate the skin edges. 

Specimens 

The neck dissection specimen should be divided into levels D, m, IV, and V and the postauricular and 
suboccipital regions and sent for pcnnanent section analysis. 

POSTOPERATNE CARE 

The drain is connected to a closed bulb suction and is removed when dJe total drainage is <30 mL for 24 hours. 
Sutures or staples are removed 6 to 10 days after smgery. Patients who undergo a posterolateral neck dissection 
are typically admitted for 24-hour observation in the hospi1al. 

COMPLICATIONS 

ComplicaJ:ions of the posterolateral neck dissection include all of the complications asaociatcd within the stan­
dard neck dissection including chyle leak, bleeding, and neural injury. Due to the extensive poaterior-inferior 
and inferior dissections, the risk of injury to the spinal accessory nerve and/or brachial plexwJ is greater than 
in more standard neck di.ssections. The smgical misadventures involving these neural strudurcs can best be 
avoided by careful dissection of these nerves under di.red; visualization. 
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RESULTS 

A case series review of 55 patients treated over a 10 year period from 1982 through 1991 with surgery including 
a posterolateral neck dissection who had a minimum of 3 years of follow up at MD Anderson Cancer Center 
included 35 patients with melanoma, 10 with squamous cell carcinoma and 10 of other histologic types. In 
this series, the primary tumor was controlled in 89% of patients (94% of patients with melanoma) and regional 
metastasis was controlled in 93% of patients (89% of patients with melanoma). 

PEARLS 

Identification and preservation of the spinal accessory nerve in the posterior triangle of the neck is a high 
priority. 
Exposure of the posterior and anterior neck during dissection will allow for thorough removal of lymph 
nodes. 
Identification of the phrenic nerve, spinal accessory nerve and the brachial plexus will preserve these impor­
tant structures. 

PITFALLS 

Chylous fistula may occur if the thoracic duct is accidentally avulsed. 
Spinal accessory nerve injury may occur unless the nerve is identified, carefully dissected, and preserved 
throughout its entire course. 
Brachial plexus injury can be prevented by early identification and careful dissection. 
Disinsertion of the SCM muscle from the mastoid can be prevented by prior delineation of the SCM. 

INSTRUMENTS TO HAVE AVAILABLE 

Cautery for the skin incision and dissection 
Bipolar cautery for bleeders on the muscles and around the carotid sheath 
Allis clamps for nerve and specimen retraction 
7-0 Blake suction drain 

SUGGESTED READING 
Rochlin DB. Posterolateral neck dissection for malignant neoplasms. Surg Gynecol Obstet 1962;115:369--373. 
Goepfert H, Jesse RH, Ballantyne AJ. Posterolateral neck dissection. Arch Otolaryngol1980;106(10):618--620. 
De Langen ZJ, Vermey A. Posterolateral neck dissection. Head Neck Surg 1988;10(4):252-256. 
Plukker JT, Vermey A, Roodenbuig JL. Posterolateral neck dissection: technique and results. Br J Surg 1993;80(9): 

1127-1129. 
Diaz EM Jr, Austin JR, Burke U, et al. The posterolateral neck dissection. Technique and results. Arch Otolaryngol Head 

Neck Surg 1996; 122(5):477-480. 



MANAGEMENT OF THE UNKNOWN 
PRIMARY CARCINOMA OF 
THE HEAD AND NECK 

Umamaheswar Duvvuri 

INTRODUCTION 

Many patients with squamous cell carcinoma of the head and neck: (SCCHN) present with metastuia to the 
cervical lymph nodes. Of these. plltienlll with metastatic carcinoma in the cervical lymph DOdes. gcnemlly 
excluding the supnclavicular mgion without an identifiable primary cancer, m: defined u pllicom who lwbor 
a aquamoua cell carcinoma of the head and neck: of unknown primary origin (SCCHNUP). Patients with iso­
bded supnclavk:ular mdutatic carcinoma usually have a primary source from the skin or infraclavk:ular areas 
(breast, lung, esophagus, and ovuy), entities that are not described here. Retrospective studies suggest that 
SCCHNUP is a .relatively rare diaease, affecting between 1% and 3% of~ cases of SCCHN. These patienta 
provide a particularly challenging clinical problem to the bead and neck: surgeon, and thorough physical eumi­
nation and evaluation are nece&SIII)' to identify the site of the primary Wmm. 

Patients who present with SCCHNUP can be treated either with surgery, followed by adjuvant treatment, 
or with primary Il0118urgi.cal therapy. However. the idcntifi.caSion of a primary site is enormously helpful in 
better defining the taigeted areas for radiation therapy and provide more ~ staging and prognostic infor­
mation for these patients. This chapter delineates the evaluation and management of patients with aquamoua 
cell carcinoma (SCC) metastatic to the neck from an unknown primary and provides n~ insights into the appli­
cation of IIlmBonl1 robotic technologies for the treatment and diagnosis of patients with SCCHN of unlmawn 
primary of the head and neck. 

HISTORY 

The clastic history for patients with SCCHN of unknown primary is that of a heavy smoker and/or drinker, 
typically a pact-a-day of cigarettes for more than 10 years with varying degrees of alcohol i.ntah:. However, 
in the rea:nt past, the history has shifted to include a la.Iger number of patients who report never having been 
smokers or who have stopped llllOking in the distant past and have a minimal history of alcohol intake. It is 
possible that these patients may have a tumor that is related to the human papillomavirus (HPV), an etiologic 
factor conb:ibuting to the development of their CllllCCr. Thus, it is important to take a thorough history on all 
patients with an emphasis on alcohol and tobacco consumption. and it is alJo important to question whether 
these patienb have engaged in high-risk sexual behaviors, as this may alJo contribute to the diagnosis of an 
HPV-relatcd malignancy. Female patients should be questioned about their gynecologic history and specifi­
cally a history of abnormal Pap ~~~~ear. It is alJo important to ascertain whether these patients have complainb 
of hoarseness. dysphasia, odynophagia. or otalgia, all of which may point to a site of primary tumor. A dcr­
matologic history is also relevant, and patients should be questioned about prior skin surgery or head and 
neck cutaneoua sec. 
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PHYSICAL EXAMINATION 

A thorough examination of the head and neck is mandatory in all patients who present with occult lymph node 
metastasis. The physical examination should include palpation of the neck to detennine whether the lymph 
nodes are fixed to underlying structures or if it is freely mobile. Palpation should also include examination 
of the thyroid and tracheal regions, as well as the nodal lymphatic basins of levels I through VI. Many cases 
of SCCHNUP are initially diagnosed by excision of a mass in the neck, which is ultimately confirmed to be 
SCCHN. In these patients, the physical examination can be challenging, since postsurgical scarring and indura­
tion can impact palpation and examination of the residual cervical lymph nodes. An examination of the oral 
cavity and oropharynx should be performed, ideally with indirect mirror laryngoscopy to examine the base of 
tongue (B(JI) and tonsil fossae. Bimanual palpation of the Bar and tonsil fossae is also required. The physical 
examination should also include a careful evaluation of the cutaneous structures of the head and neck, since pre­
viously treated primary malignancies of the skin can present with isolated metastatic SCC. It should be noted 
that a prior history of skin cancer or skin excisions should also be included, and physical stigmata of prior skin 
resections, such as scars or liquid nitrogen-induced cryoablation, should also be documented. 

Once this portion of the physical examination is concluded. these patients should all be examined with a 
flexible fiberoptic nasopharyngolaryngoscopy. This provides a better view of the Bar, tonsil fossae, glottis, 
hypopharynx, and supraglottic structures. It is important to evaluate the mobility of the vocal fold and look 
for areas of salivary pooling or submucosal masses in the postcricoid area. The nasopharynx should also be 
examined to exclude the possibility of a nasopharyngeal carcinoma. 

INDICATIONS 

Patients who present with a diagnosis of SCCHNUP are candidates for this procedure of robotic excision of 
the Bar. The diagnosis of SCCHNUP should be established on the basis of pathologic evaluation of enlarged 
cervical lymph node(s). 

CONTRAINDICATIONS 

There are no contraindications to surgery based on anatomic factors. However, patients who have significant 
medical comorbidities that may preclude the administration of general anesthesia may not be candidates for 
surgery. Those patients who have a demonstrable primary cancer that appears deeply invasive on preoperative 
imaging do not require robotic surgery to identify the primary cancer. 

PREOPERATIVE PLANNING 

Radiographic Imaging 

Computed tomography (CT) and/or magnetic resonance imaging (MRI) with contrast is generally considered 
to be the first-line imaging for patients with SCCHN metastatic to the neck from an unknown primary. If the CT 
and MRI do not identify the primary tumor, a positron emission tomography with integrated CT (PET/CT) may 
be useful. If a PET/CT scan is performed it should be performed before panendoscopy, since the biopsies or 
surgical interventions may in fact induce FOG (18-Flouro-DeoxyGlucose) avidity on the PET/CT scan, which 
could be a false positive. PET/CT scanning has been shown to identify approximately 25% of cancers that were 
not detected after an evaluation that did not include PET. 

Laboratory Studies 
Even with an extensive investigation and thorough physical examination, a primary cancer may not be found. 
New diagnostic procedures can potentially aid in the identification of the primary cancer or at least suggest a 
subsite from which the primary cancer could have arisen. Detection ofHPV or Epstein-Barr virus (EBV) in the 
fine needle aspiration from a metastatic lymph node may be useful and may provide prognostic information. 

The majority of primary cancers that are identified among patients with SCCHN of unknown primary are 
located within the oropharynx. Furthermore, recent studies suggest that a large percentage (up to 70%) of SCCs 
of the oropharynx are HPV related, and only a small percentage of cancers from nonoropharyngeal head and 
neck sites are HPV related. Therefore, histologic detection of HPV within tissue biopsies from the lymph node 
strongly suggests that the oropharynx is the source of the primary cancer. Immunohistochemical analysis of 
p16 is a valuable biomarker and can identify those cancers that are associated with HPV infection. HPV in situ 
hybridization also provides confirmatory data that validate HPV etiology. 
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HBV is also a sensitive marker for carcinoma of the nasopharynx. and positivity on lymph node aspirates 
for HBV strongly suggests the nasopharynx as the source. It should be noted that nasopbaryqeal carcinomas 
typically IIICtllatasize to the posterior neck, level 5; and isolated level S nodal metastases in a patient should 
mae the index of suspicion for an occult primary NPC. However, it should be noted that despite the relatively 
high fr::cqu.cncy of HPV- and BBV-posi.tive cance.n of the oropharynx and nasopharynx. respeaively, a neptive 
n:sult does not neccuaxy exclude the oropharynx or nasopharynx u the soun:e of the primaiy cancer. Th~ 
fore, a complete physical aamination is still mandated for all patients with SCCHNUP. 

SURGICAL TECHNIQUE 

Patienla in whom the Ullknown primary cancer .remainll occult despite having a tonsillectomy and directed 
biopsies of the BOT may benefit from a robotic BOI' resection to identify the primary cancu. It llhould be noted 
that these patienta typically have HPV-related cancers, and the surgeon should have a high index of suspicion 
for a priowy cmcer in the oropharynx. The overall goal of the robotic BOT resection procedure is to use an 
en bloc resection approach under high magnification to remove all lingual tonsil tissue from the infuri.or portion 
ofWaldeyer ring in order to identify the primary cancer. 

A direct laryngoscopy and examination should be performed under mesthesi.a to evaluate the oral cavity, 
oropharynx, larynx, and hypopharynx. An esophagoscopy should also be performed. I rcc:ommcnd bimanual 
palpation of the muoosal surfaces of the BOT and tonsil while the patient is under a.aesthesia to obtain a 
better evaluation of these areas and potentially discover the occult source of the primary cancer. Directed 
biopsies to the areas of clinical suspicion of the BOI' should be performed, to try to identify the occult 
primary cancer. 

I also recommend that a bilateral palatine tonsillectomy should be performed in patients with adequate 
lymphoid tonsil tissue& that are in fact palatine tonsils, as part of the initial evaluation. It has been suggested 
that approximately 10% of cancers of the tonsil will have contralateral cervical lymph node metastases. and 
thus I recommend a prophylac1ic bilEral palatine toD&illectomy for these patients. In those patients in whom 
the radiognaphic imaging and initial opcntive endoscopy do not reveal the primary cancer, additional evalua­
tion is warranted. 

Surgi.cal management of the patient with SCCHNUP requires operative endoscopy. This operative endolJ­
copy is performed with the patient supine on the operating table and intubated transoral.ly ideally with a 
relatively small endotracheal tube such as a 6-0. The table should be turned 180 degrees and the upper and 
lower teeth protected with custom-made splints. I then place a suture in the midline of tbe tongue, which 
is a half mattress to allow for traction to be placed on the tongue. Both arms an: then lllcbd fm the patient 
(Fig. 9.1). Surgery is begun by examining the oral cavity and oropharynx with bimanual palpation to evalu­
ate the potential source of the primary cancer. Dire<:t laryngoscopy and endoscopy are then per:fonned using 
standard luyngoscope blades. H this fails to reveal the site of the primary cancer, operative intervention is 
undertaken by performing palatine tonsil.l.ectnmies. I find that intraoperative consultation with the pathologist 
for the evaluation of palatine tnnsils w be of limited value, since many cancers of unknown primary origin 
tend to be very small in size. Therefore, I prefer to send the palatine tonsils for permanent section evaluation. 
H preoperative evaluation of the patient's neck metastasis demonstrates HPV-related disease, then there :is a 
high likelihood that tbe occult primary cancer :is to be found somewhere within the oropharynx. Therefore, 

FBIIIE 1.1 Depiction of the placement of robotic 
instruments in the TORS approach for BOT resec­
tion. The patient's mouth is retracted using a Dingman 
retractor with a flat blade. The daVinci robot is then 
docked with instruments In the patient's mouth. 
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HSUREI.Z 
The exposure of the 
oropharynx is obtained using 
a Dingman mouth retractor 
with a flat blade. The endotra­
cheal tube is sutured to one 
side. The lateral pharyngeal 
walls and the circumvallate 
papillae are exposed. 

SECllON 1 Neck 

I undertake robotic-assisted lingual ton&illectomy in these patients at the same sitting as the performance of 
the palatine tonsillectomies. 

In onlcr to perfOIID. the robotic-assisted lingual tonsillcc:tomy, the patient's mou1h is opened using a 
Dingman mouth gag with the flat retractor blade, and the endotracheal tube is sutured off to the side opposite to 
the entty of the surgical robot After opening the mouth and exposing the BOT, the surgical robot is brought into 
the field. It should be noted that the exposure obtained should demonstrate the cin:umvallatc papillae and the 
lateral p~ walls (Fig. 9.2). Once this exposure is obtained with a combination of flat blade retta.ctiDn 
as well u other maneuvers that may be necessary, the moudl gag is then suspended on a Mayo stand. The arms 
of the smgi.cal robot an: then brought into position and an: introduced into the patient's mouth for a transora1 
robotic surgery ('IURS) approach. I use a 5-mm Maryland and a 5-mm cautery Bovie to perform the dissection. 

The initial incision is made along the circumvallate papillae from the left to right side. The lingual tonsil is 
then bisected in the midline, and sw:gcry begins by pcrfonning a lingual tonsillectomy on one side (Video 9.1). 
The dissection plane is to the level of the musculature of the BOT. Since this is a diagnostic procedure as wen 
as a resection of a relatively small cancer, we do not ruect 1M nuucle ofthtt B(ll'. 'Ibis also avoids excessive 
entty into the lingual artmy or unwanted blood loss. The dissection is then carried from midline to lateral 
taking care to transect the glossotonsillar fold and remove any tonsil tissue that is present in the glossotonsil­
lar sulcus. It should be noted that leaving lymphoid tissue at the area of the glossotonsillar sulcus can result 
in a missed diagnosis, since the occult primary cancer can be quite small (on the order of a few millimeters in 
size). The dissection iB then carried inferiorly to the level of the vallecula. The area of the vallecula is easily 
identified by the appearance of minor salivary glands, which appear as small white lobular tissue, at the area of 
the vallecula. It should be noted that in this area there are often small blood vessels, which supply the mucosa. 
which are controlled wid!. electrocautery. Care must be taken not to transect the epiglottis or inadvc:rtently 
injure the supraglottic structures (Fig. 9.3). Once the dissection is completed on one side, a similar procedure 
is performed on the contralateral BOf. 

A suture iB then placed at a specific site in the specimen to orient the tissue for oon&ultation and frozen 
section diagnosis (Fig. 9.4). 

I prefer to start the dissection by performing ipsilateral resection of 1he BOT in the initial setting. The site 
operated is ipsilateral to the site of the neck metastasis. However, it is known that cancer of the BOT can have 
bilateral metastasis. I have an approximately 8% rate of lymph node metastasis from an occult cancer of the 
BOf. For this reason, I prefer to offer bilateral lingual tonsillectomy for patients with metastatic carcinoma 
from an UDk:nown primary. 

POSTOPERATIVE CARE 

Patients who have undergone TORS for an unknown primary cancer are extubated in the operating room or 
upon transfer to the postoperative recovery unit. The patients are then managed in the hospital overnight with 
intravenous pain medication as well as gastroesophageal reflux disorder prophylaxis with proton pump inhibi­
tors and Hz-blecker for reflex precaution&. I also treat patients with sucralfate to minimize gastric acid reflux 
to the open wound at the BOT. The patients are usually allowed to have a diet of soft foods, which are able to 
be swallowed with relative case on the first postoperative day. It should be noted that clear liquids an: most dif­
ficult to swallow in this immediate postoperative period. I do not routinely place a nasogastric feeding tube in 
these patients since I have not found a need to do so. Patients are then free to follow any diet they can tolerate 
as soon as they an: able to have their pain under good control. Patients an: usually discharged from the hospital 
on the first postoperative day. 
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COMPLICATIONS 

FICIMEU 
Structures of the sup rag lottis 
and oropharynx. 

The ril!b and type of complications observed with transoral robotic reseaion of the BOT for an unknown pri­
mary cancer m: similar to those seen with other transoral approaches for resection of the BOT. There :ia a poten­
tial risk of injury to the lingual artery, which can result in significant bleeding. However, the mba& lingual 
tonsillectomy procedure does not resect a !li.gnificant portion of intrinsic tongue lllUSCillature, and therefore the 
lingual artery :ia not at significant risk in many of these cases. There :ia, however, the possibility of cxpcricncing 
some poetopaative bleeding when the eaclw that covers the surgical defect slougba off. Moet bleeding can be 
JllliiUIIed with observation, or if it bleeds from a more anterior portion of the BOT, topical cautery can be used. 
However, more acti.ve bleeding or bleeding from a deeper portion of the surgical wound may require control of 
the bleeding in the opemting room. I have not had any patients have significant bleeding u a coll!lequence of 
having a resection of the 801' for an unknown primary cancer. 

RESULTS 

Patients typi.c:ally experience pain and dysphagia after roboti.c-usisted surgery of the BOT. The pain la!lts 
for 2 dayslhro\llh 2 weeks as the wound heals and granula!es (Fig. 9.5). Most patienb do have dysphagia 
but are able to tolerate oral intake as early as postoperative day 1 to 2. Patienm typically work with a speech 

MillE 1.4 A typical resection specimen is shown. 
The entire extent of the BOT Is resected from the left 
glossotonsillar sulcus to the right glossotonsillar 
sulcus and inferiorly to the valleculae. 
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IISUREU 
The appearance of the tongue 
base 2 montns after robotic­
assisted resection. This is the 
appearance prior to initiation 
of radiation therapy. The 
vallecula is preserved, and the 
tongue base is well healed. 

SECllON 1 Neck 

pathologist with some basic swallowing exen:Uies to facili!ate early resumption of swallowing. The long-term 
risk of feeding tube dependence is highly conelased with the modality that is used to complete the definitive 
treatment of these patients. Those patients who undergo extenaive chemoradiotherapy for the management of 
the disease tend to have a higher rate of feeding tube dependence. 

Patients who have a small-volume primiU}' cancer can often be treated with suxger:y alone, by definitively 
resecting the primary cancer with cleat uwgins and a nec:k dissection. However. I typkally postpone the neck 
disse<:tion for 1 to 2 weeks after the primaJy TORS procedure. The ne<:k diuection can be perl'ormed at the same 
time as TORS surgery; bowCM:r, I prefer to haw the final pathology reports so that if a close mmgin is identified, 
then further resection of the primary site can be performed at the time of the nec:k dissection. I have been able to 
identify the site of the primary cancer in approximately 90% of patients who have undergone the robotio-assim:d 
lingual tonsillectomy for patients with SCCHN metastatic to the neck from with an unknown primary. The aver­
age size of the cancer is approximately S to 6 mm. and the vast maj<Xity of these lesions are indeed HPV related. 

In tho!!le patients who pre!!leiit widl a low-volume primacy cancer, it is possible to perform a~ 
mlCdi.on of 1he Bar to achicM: negative mmgins and sublicqucn1ly clear the neck withwt having to subject the 
patients to addiDonal adjuvant 1herapy. In my experience, palieots tteated in this fashion have excellent oooologic and 
functional resuhs and return to work quickly wi:tho\11 suffering from the long-tl:ml problems assoc::i.ated with chemo­
radi.ali.on. HCI'IYCM:It those patients who pn:scnt with a hage volume cancer may in fact n:qmn: adjuvant or definitive 
therapy with chemoradiation. but the identification of the primary si1e of the tancer allows for accurate scaging of the 
patient and poCentially improves the radiation fields that can be del.i:ven:d to the patient to control the c:ancer. 

For patients who haw laJ:ge volume metastatic cancer in the neck, the TORS lingual tonsillectomy affords 
the opportunity to obtain a definitive diagnosis and to identify the primary cancer. However, I still offer these 
patients definitive chemoradio1herapy in the absence of lymph node dissection to avert the need for addi­
tional surgical therapy, when cbcmoradiati.on c.mnot be avoided. Even in these groups of patients, I tend to see 
improved functional results since the radiation field can be tailored to the appropriate subsite of 1he oropharynx, 
and radiation to the entire Waldeyer ring could be avoided. 

My experience has shown that the TORS procedun: is a safe and effective way of managing patients with 
SCCHN from an unknown prim.azy provided that the key surgical steps and oncologic principles are adhered 
too. The Wle of minimally invasive surgeries facilitates the identification of the unknown primary cancer, pro­
vides patients with prognostic information, and allows for patients to be stratified to clinical trial protocols. It 
iB also possible to definitively .resect the primary cancer and to remove all active cancer from the neck: and to 
avoid adjuvant therapy in select patients. The long-term sequelae of dysphagia may be reduced in those patients 
who can be treated with an adjuvant dose of radiation after surgical therapy. 

PEARLS 

• Proper histocy taking and physical examination are critical for assessing the patient's risk factor(s) for 
haJboring an HPV-related cancer. 

• Careful .radiographic evaluation including CT or PET/CT scan iB critical for demonstrating the subsite in 
which the primaJy tumor may be located. In addition, it provides important information regarding the extent 
of lymph node metastasis or distant metastasis. 

• Extensive resection of the lingual tonsil tissues has surprisingly little e:ffect on long-term swallowing func­
tion, but there is acute dysphagia that is noted with this. I have not had any patients experience pmistent 
problems or permanently rely on gastrostomy tube feeding. 

• A bilateral robotic lingual tonsillectomy is the preferred method for removing tinue in order to diagnose 
patients with sec of an unknown p.rimaiy and whom the p.rimaiy has not been found by a standard examina­
tion under anesthesia. 
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PITFALLS 

Not removing tissue from the glossotonsillar sulcus can lead to inadequate tissue removal and missing the 
chance to diagnose the site of an unknown primary cancer. 
Inadvertent removal of tongue musculature leads to possible injury to the lingual artery and excessive 
bleeding. 
Dysphagia and pain are the most common temporary side effects associated with this procedure and can be 
managed with narcotic pain medications, as well as swallowing therapy. 
There is a small risk of postoperative hemorrhage as a consequence of this procedure, but it should be rec­
ognized early, and appropriate management is required, including potential operative control of hemorrhage. 

INSTRUMENTS TO HAVE AVAILABLE 

Operative headlight 
Tooth guard 
Dingman retractor with various-sized fiat tongue retractor blades 
daVmci Robotic System, Intuitive Surgical 
5-mm spatula tip monopolar cautery 
5-mm Maryland dissector 
2-0 silk suture 

SUGGESTED READING 
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Seiji Kishimoto 

INTRODUCTION 

TECHNIQUE FOR 
EXCISION OF CERVICAL 
SCHWAN NOMA 

Schwannomas are benign tumors of the neural sheath with approximately 25% to 40% of extracranialschwan­
nom.as OCCUlring in the head aDd DeCk region. Ce:vical schwannomu usually involve cranial~~aVCS IX, X. XI. 
or xn, the cervical sympa1hetic chain, phnmic nerve. or cczvical or 1mwhial plcxus (Table 10.1). 

The diagnosis of cczvical schwannoma begins with an~ history and phyllical examination. The 
symptom~~ and sipll are variable aDd depend primarily on the origin aDd location of the tumor. However, 
most patienlll are asymptomatic and only present with a mass in the occk SchWliiJDOIIl.U are frequently dif­
ficult to characte.rize by fine needle aspiration biopsy (FNAB). Clinical history, physical examination. and 
imaging studies, particularly magnetic te90IUIII()(: imaging (MRI), suggest the diagnosis. The best treatment is 
surgical :resection. However, u schwannoma is a benign tmnor without neurologic dysfunction, postoperative 
nerve paralysis can have a major impact on quality of life. Enucleation or 1Wnor removal while preserving the 
involved nerve should thus be attempted if possible. 

HISTORY 

The initial complaint is usually a solliary asymptomatic c:erW:al mass that slowly enlarges at a rate of 2.5 to 
3 mmlyear. However, when the mass extends from the paraplwyngeal space to the neural foramena of the 
skull base Guguiar foramen or hypoglossal canal), symptoms related to neurologic deficits, such as hoarseness, 
dysphagia. upimtion. dysarthria. or ahoulder drop, can appear depending on the nerve involved. When the 
mass extends into a spinal foramen. paresthesia, weakness, and muscle atrophy of the upper limb and pain or 
paresthesia of the neck may be present. 

PHYSICAL EXAMINATION 

The mass is usually roughly spherical, with a 8IIlOOth surface. In some cues, the tumor is fusiform in shape 
ll.ong the coune of the involved nerve. Such a mass is usually mobile about an axis pc:!pCildicu1ar to the long 
axis of the involved nerve, but with no mobility ll.ong the long axis of the involved nerve. 

Sometimes, pulsation is palpable in the tumor. Discriminating pulsation from the carotid artery itself 
from a pulsatile tumor (carotid body tumor or paraganglioma) is important If the carotid artery I1lllll along 
the surface of the tumor, thia indicates the possibility of schwannoma of the cervical sympathetic chain. 
However, if the carotid artery is displaced medially to the tumor, schwannoma of the vagus nerve (VN) may 
be suggested. 

In the case of schwannoma of the cervical or brachial plexus, compression of the DWI may cause pain or 
numbness of the neck, shoulder, or upper limb. 
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FEiliiiE 10.1 
SchWannoma of the right 
cervical sympathetic 
chain. Contrast-enhanced 
axial CT scan shows 
a well-circumscribed. 
heterogeneously enhancing 
mass with central necrosis. 
IJV, internal jugular vein; I GA. 
internal carotid artery: ECA, 
external carotid artery. 

SECllON 1 Neck 

1ULE 10.1 Nerve of Ortgln for Cervical Sc:hwlnnomas 

• Vagus nerve 
• Accessory nerve 
• Hypoglossal nerve 
• Cervical sympathetic chain 
• Phrenic nerve 
• Cervical plexus 
• Brachial plexus 

INDICATIONS 

The indications for surgical excision of schwannoma depend on the involved nerve, symptoms, size and 
location of the lesion, and risk of surgical intervention. Surgical excision should be considered to prevent 
progressive neurologic deficits due to an enlarging mass. Relatively small tumors usually involve only 
one nerve, but multiple nerves may come to be involved as the tumor enl:uges. The disability resulting 
from dysfunction of multiple nerves is significant, and early surgical intervention should therefore be 
considered. 

CONTRAINDICATIONS 

The most important factor in determining indications for surgical excision is the age of the patient, since 
these tumors grow very slowly. In general, surgical intervention is not recommended for patients over 
60 years old. 

PREOPERATIVE PLANNING 

Imaging Studies 
Characteristic findings on computed tomography (CT) include a well-circumscribed, heterogeneously enhanc­
ing mass with or without central necrosis (Fig. 10.1). MRI reveals signal isointensity on Tl-weighted imaging 
(Fig. 10.2), and a "target sign" is sometimes apparent after the administration of a contrast agent (Fig. 10.3). 
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FIIIIIE 111.2 The mass appears signal isainlense 
on T1-weighted axial MRI scan. IJV, internal jugular 
vein; I CA. internal carotid artery; ECA. external carotid 
artery. 

T2-weighted imaging reveals a mass with heterogeneous signal hyperintensity (Pig. 10.4). These findings 
suggest the diagnosis of !dlwannoma. Neither cr nor MRI demonstrases active inqular invasion to the sur­
rounding tissue, as would be seen in malignant schwannoma 

Imaging diagii.OIItic modali~ sw:h as ultrasonography, cr. and MRI offer gn:at help in i.dentifyiDg 
the tumor and it9 positi.onal relations to sumnmding vessels and nerves. In cues with scllwamwma of tbe VN, 
the tumor grows between the commonlintemal carotid art.ety and the intem.al jugular vein (DV), i.Dcreuing the 
distance between and aeparatiDg the am:zy and -mn. (Pig. 10.5). In cue& with scbwannoma of the ccrvical sympa­
thetic chain, no sepamtion is observed between the DV and common/internal carotid artery (Figs. 10.1 to 10.4). 

Paraganglioma arising from the VN or carotid body should be ciifferentiated from schwannoma using 
diagnostic imaging modalities. Paraganglioma is classically i.sodense when compared to m.usQe on precontrast 
cr, with more reliable homogeneous cuh.anccm.cnt postcontrast Post-gadolinium MRI sequences of paragm­
glioma show extremely bright contrast enhancement in a characteristic "salt-and-pepper" pattern, representing 
the low signal intensity of vascular flow voids. 

FIIIIIE 1U After administration of contrast agent, 
a "target sign• is apparent. 
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R&UIIE 10A 
T2-weighted axial MRI 
scan reveals a mass wiltl 
heterogeneous signal 
hyperintensity. 

R&IIIE1Q.I 
Schwannoma of the right 
VN. Gadolinium-enhanced. 
T1-weighted axial MRI 
scan shows that the tumor 
is growing between ltle 
common/inlemal carolid 
artery and the IJV, increasing 
the dislance between ltle artery 
and vein (separation). IJV. 
internal jugular vein: CCA, 
common carotid artery. 

SECllON 1 Neck 

Fine Needle Aspiration Biopsy 
Schwannomas are frequently difficult to characterize on FNAB, which often reveals only hypocellular, 
nondiagnostic specimens due to the presence of either significant cystic degeneration or a dense stromal 
component ln addition, FNAB may injure the vessels and cause adherent injwy unfavorable to the operation. 
FNAB of a ncc:k mass thai is cliDically suspected as a sc:hwannoma is therefore not recommended and is used to 
eliminate the possibility of malignancy, ralher Chan to confirm. a diagnosis of schwarmoma. 

SURGICAL TECHNIQUE 

The most important point is preservation ofVN function. 1b identify the VN and avoid h.annfu1 manipulations, 
inttaoperative monitming widl a NlM elec:tromyographic endottacheal tube is very useful. The probe of dle 
nerve monitor is placed on the identified structure, and a positive response is elicited.. Other nerves (e.g., acces­
s my nerve, hypoglossal nerve, and ansa c:ervicalis) can be identified by contraction of innervated muscles when 
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IBJRE to.e A depiction of schWannoma of the VN 
{6 x 5 em). The common carotid artery (CCA) runs 
deep to the tumor. The red line indicates the line of the 
transverse skin incision along a skin crease overlying 
the mass. 

1he probe is placed. To obtain a clear response, administration of muscle relaxant should be discontinued after 
induction of anesthesia. 

By careful palpation or Doppler ultrasonography, the location of 1he carotid artery and the IJV should be 
confirmed before starting any operation. 

SURGICAL TECHNIQUE 

As most cervical schwannomas originate from the VN or cervical sympashetic chain. surgical techniques for 
scbwannomas in these two locations are descn"bed. 

® Schwannoma of the Vagus Nerve (Video 1 0.1) 
The tumor is located between 1he common carotid artc.ty (CCA) and DV, and 1hesc two vessels are displaced 
posteromedially by 1he tumor (Fig. 10.5). 

A 1rarulcervical approach is employed A transverse skin incision is made along a skin c:reue overlying 
1he mass (Rg. 10.6). The resulting skin ftap is elevated in the subplatysmallayer, and the fascia of the sterno­
cleidomastoid muscle is exposed and rettacted posteriorly. If the carotid artery and DV are superficial to 1he 
tumor, careful dissection and retnletion of 1hesc structures are necessary to achieve wide exposure of the laleral 
surfa.oe of 1he tumor (Fig. 10. 7). 

However, if these vessels nm behind the tumor, the tumor can be widely exposed wi1hout dissection of 1he 
vessels. Using the probe of the nerve monitor, a positive response of the VN is elicited at the caudal portion of 
1hetum.or. 

By carefully identifyiDg the VN on the capsule of 1he tumor, an entry line through 1he tumor capsule is detr.r­
mined wilhout harm to the VN (Fig. 10.8). As 1he tumor capsule contains multiple layers, metic;ul.ous and gentle 
layer-by-layer exposure down to 1he level of the innc:nnost layer of the capsule is nca:8&ary (Figs. 10.9 and 1 0.10). 
After 1he innermost layer of the capsule is exposed. a dissection between 1he oute.r layen (pseudoc:apsule) and 

FI&URE 10.7 The IJV (arro~ is dissected free 
from the tumor and mobilized laterally. The capsule 
of the tumor is widely exposed. 

85 



8& 

IRIUIE1CLI 
The nerve monitor probe is 
placed on the surface of the 
capsule. After confirming 
negative response of the 
VN. the outermost layer 
of the capsule is incised 
longitudinally, grasped with 
fine forceps and unfolded. 
Arrow,IJV. 

IRIIIlE 1G.9 Nerve bundle 

Schematic drawing of the 
schwannoma. The capsule of 
the lllm or conlai ns multiple 
layers. The nerve bundle 
runs between the layers of 
the capsule. (Modified from 
Hashimoto S. Functional 
preservation by means of 
inter-capsular resection 
for cervical schwannoma 
lin Japanese). JOHNS 
2004;20:591-593.} 

IRIUIE 10.18 
Meti cuI ous and gentle layer­
by-layer incision (af1l1ws) 
of the capsule and exposure 
down to the level of the 
innermost layer of the capsule 
are important. 

SECTlON 1 Neck 

Outermost layer 
Small blood vessels of 
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fiiiRE 111.11 A1ter exposure of the innennost layer 
of the capsule, complete enucleation of the tumorwtth 
this layer is performed. 

tbe innermost layer (true capsule) begins. The edges ofehe dissected layer are grasped with fiDe toothless forceps 
in &eYmll. places, and the eDI:ire tumor is elevated with tbe capsule. This manipulation facilitates dinecti.oo of tbe 
layer bdUnd the tumor. Complete enucleation of the tumor including the inru:nnost capsule is thus perfonned 
(Fig. 10.11). 1"hia is important to prevent tumor recurrence. 

When the tumor is too large, cin:umferential dissection becomes difficult. and in sucll cases, debulking of 
the central part of the tumor with the aid of an ultrasonic aspirator facilitates cin:umferential dissection. 

Bleeding from the iD.D.er surface of the capsule should be carefully controlled using bipolar electrocautery. 
Finally, the tip of tbe drainage tube is placed inside the preserved capsule to control bleeding. 

Using these tecbniqucs, function of the VN is preserved (Fig. 10.12). 

Schwannoma of the Cervical Sympathetic Chain 
The DV and internal and external carotid arteries are displaced anteriorly by the tumor, bot with no separation 
between tbe win and arteries (Figs. 10.1 to 10.4 and 10.13). These fi.ndiDgs Nggcat that tbe tumor ori8inates 
from the cervical sympathetic chain. A.fter elevation of the subplatysmal ccrvical skin ftap, the intcmal and 
external carotid artety, DY, and vagus, accessory, and hypoglossal nerves are identified. Extirpation of enlarged 

lymph nodes is important to obtain good exposure of the surgical field (Fig. 10.14). 
The VN is confumc:d using the probe of the nc.rve monitor, by eliciting a positive n:sponse from this ncrvc. 

The outermost layer of the tumor capsule is incised in a cephalocaudal direction between the DV aDd accessory 
nerve. Cut edges on both sides of the outermost layer of tbe capsule are grasped with fi.ne toothless forceps 
and pulled. This manipulation enables elevation of the important nerves and vessels without lwm (Fig. 1 0.15). 

A network of small vessels is present on the !JW'face of the capsule. After coagulation of these vessels 
using the bipolar coagulator, multiple layers of the capsule are incised one by one (Fig. 10.16). It should be 
kept in mind that, in most cases, the parenchyma of the tumor is din:ctly continUOU8 with the ganglion of the 
sympathetic chain (Fig. 10.17). The sympathetic chain is therefore transected proximal and distal to the tumor, 
and a postoperative sequela of this operation is the development of Horner syndrome. 

Finally, the innennost layer of the capsule is preserved, aDd enucleaticm of the tumor, including this layer, 
is completed (Fig. 10.18). Using this technique. unnecessary exposun: of the superior laryngeal nerve and 
glossopharyngeal nerve can be avoided 

fiiiRE 1D.1Z Aller complete enucleation of the 
tumor, posttive response of the vagus nerve (VN) in 
the capsule (C) is confirmed using the probe {P) of 
the nerve monitor. 
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FIUE10.1J 
Depiction of the schwannoma 
in the cervical sympathetic 
chain {7 x 6 em). The 
common carotid artery (CCA) 
is displaced anteriorly by the 
tumor. The transverse skin 
incision line is extended in a 
cephalic direction. 

FIUE10.14 
Exposure of nerves and 
vessels on the surface of the 
tumor (stat). CCA. common 
carotid artery; IJV, internal 
jugular vein; VN, vagus nerve; 
AN, accessory nerve. 

RIIR10.15 
The outermost layer of the 
tumor capsule is incised in 
cephalocaudal directions 
between the IJV and accessory 
nerve. Cut edges on both 
sides of the outermost layer 
of the capsule are grasped 
with fine toothless forceps and 
pulled. 

SECllON 1 Neck 
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IICURE 10.11 After careful coagulation of the 
vessels on the surface of the capsule, the deeper layer 
of the capsule is incised and unfolded {arrows). This 
manipulation is repeated several times until the inner­
most layer is e.xposoo. 

IICUIIE 10.17 Atrowindicates direct connection of 
the cephalic end of the tumor and the ganglion of the 
sympathetic chain. 

IICUIIE 10.11 Enucleated tumor with the intact 
innermost layer of the capsule. 
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POSTOPERATIVE CARE 

A suction tube is inserted into the wound and retained until the daily volume of drainage fluid decreases to 
<10 mL. Pressure dressings are removed on the first postoperative day. 

Edema of the upper respiratory tract should be checked endoscopically once or twice a day on the first 
2 postoperative days. 

COMPLICATIONS 

Hematoma: If the capsule is preserved, bleeding from the inner surface can cause hematoma. However, hema­
toma is usually absorbed spontaneously without treatment. 

Neurologic Deficits 

Schwannoma of the Vagus Nerve 
Usually, both superior and inferior laryngeal nerves are involved. Therefore, in addition to hoarseness, severe 
aspiration can become problematic in some cases. If rehabilitation activities for phonation and swallowing are 
not effective within 6 months, surgical restoration of those functions should be planned. 

Schwannoma of the Cervical Sympathetic Chain 
When the sympathetic chain is transected, Homer syndrome will appear. However, symptoms of this syndrome 
do not affect quality oflife. 

In some cases, first bite syndrome can appear. 

Schwannoma of Other Nerves 
Resection of a schwannoma of the cervical plexus leads to anesthesia of the skin in the territory of the affected 
nerve or paralysis of the diaphragm. 

Injury of the brachial plexus will cause motor or sensory dysfunction of the shoulder and upper limb. 

RESULTS 

En bloc tumor and nerve resection or tumor enucleation seems not to alter the recurrence rate. However, incom­
plete resection results in slow local recurrence over a period of months to years. 

The preservation rate of neurologic functions following intracapsular enucleation is 30% to 80% in cases 
with schwannoma of the VN. However, in most reported cases with schwannoma of the cervical sympathetic 
chain, Homer syndrome results after the operation. 

PEARLS 

As schwannoma is a benign and slowly growing tumor without serious symptoms, strict surgical indications 
should be applied. 
Precise subcapsular layer-by-layer dissection is desirable to preserve neurologic function. 
Information on anatomical relationships between the tumor and vessels from imaging studies is important to 
differentiate schwannomas of the VN and cervical sympathetic chain. 
Intraoperative monitoring with the NIM electromyographic endotracheal tube is very useful to detect the 
VN and prevent damage. 
In cases involving a large schwannoma, debulking of the mass using ultrasonic aspiration facilitates further 
dissection. 

PITFALLS 

Damage to the superior laryngeal nerve causes severe aspiration. 
Excessive traction on the nerve causes severe damage and dysfunction. 

INSTRUMENTS TO HAVE AVAILABLE 

NIM Electromyographic Endotracheal Tube with Nerve Monitoring Systems (Medtronic, Minneapolis, MN) 
CUSA Ultrasonic Aspirator (INTEGRA, Plainsboro, NJ) 
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TECHNIQUE FOR THE SURGICAL 
EXCISION OF CAROTID BODY 
TUMORS 

James L. Nettervi lie 

INTRODUCTION 

The carotid body tumor (CBT) ia the most common paraganglioma arising within the head and neck region. 
Paragangliomas are tumors that ariae from the braoclliomeric paraganglia, which an: distributed from the skull 
hue down to the aortic arch. These neoplasms may also arise from paraganglia of the middle ear (tympmic 
paraganglioma), the jugular bulb, the vagus nerve at the skull base or in the neck. and the sympathetic trunk 
Less fiequently, these tumors may arise in the larynx, thyroid gland, and intrathoracic region around the aortic 
IIICh. 

Our institution and others hllvc establiahed in the literature that .resection of these tumors is not only tech­
nically feasible but can be done on a routine basis with low morbidity. Crurl.al nerve injury still remains the 
most common sequela of surgical tn:aDnent of CBTs. First bite syndrome, cleBaibed as intense preauricular 
pain (periparotid) with initial bites of each meal, is also seen frequently after the resection of these tumors. 
Baroreceptor failure, which can rarely O<:Cur in a transient fashion after UDilateral resection, can be a severe and 
debilitating sequela after bilateral tumor resection, related to the 101111 of carotid sinus .fccdbw:k. 

The management of CBTs has evolved over dle last several decades. Significant changes in the evaluation 
and treatment include (1) decreased use of diagnostic angiography secondary to improvements in oomputed 
tomography (CI') and magnetic resonance imaging (MRJ); (2) increased incidence in nonopexative observation 
in asymptomalic older patieniB; (3) grealcr emphasis on preservation of the cranial nerves during reaecti.on; and 
(4) limited targeted use of preoperative embolization for massive oomple.x CBT. 

HISTORY 

Patiems commonly preaent within one of three subgroups: (1) an asymptomatic mass in the neck; (2) an inci­
dental find.ing diJcovered on a CT or MRI scan, pelformed fur evaluation of a separate problem; and (3) u 
members of family with inherited paraganglioma syndrome. In the put, the majority of these patic:nts pn:sentcd 
with an uympt.om.a!k mass in the neck. However, wi1h the significant increue in the uae of imaging of the 
head and neck over the last two decades, more than half of the pati.ents now present with a less obvious tumor 
incidentally noted on cr or MRI. A CBT <2.5 em is difficult to palpate unless it pn:acnts in a very thin indi­
vidual If one is diligem in evaluating the histoty of patients with CBTs, other family memben an: cnmmonly 
discovered wi1h paragangliomas. Aldwugh it is commonly cited that <1~ of patic:nts have familial tumors, I 
have noted that 32911 of d1e CBT patients in my series have familial paraganglioma syndrome. 

The Vlllt majority of these patients are asymptomatic with no deficits in adjlWCilt cranial nerve function. 
A small number of patic:nts with tumors >S em present wi1h cnmplaints of weak voice and dysphagia secondary 
to deficits in function of d1e vagus and hypoglossal nerves. In patients with CBT pn:sc:nting with preoperative 
cranial nerve deficits one must rule out an occult vagal or jugular paraganglioma which is far mare ~ly to 
cause nerve damage. 
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PHYSICAL EXAMINATION 

During the physical examination for evaluation of a potential CBT, the surgeon should define the characteristics 
of the tumor, the function of the adjacent cranial nerves, examine the neck for the rare potential of metastatic 
lymph nodes and finally look for evidence of other head and neck paragangliomas. 

Initially the neck is palpated to assess the size and location of the tumor and to discover other distinct 
masses. Classic teaching notes that one can move the CBT back and forth in the horizontal plane, but it has 
very little mobility to up and down pressure, resulting in little movement in the vertical plane. This finding is 
often very subtle and not a reliable indication to differentiate the CBT from other masses in the neck. Often 
one can feel the pulsation from the tumor, but this can also occur with metastatic nodes lying adjacent to the 
carotid artery. The contralateral neck is also carefully examined to ensure that other occult tumors are not 
overlooked. 

Cranial nerves VII, IX, X, XI, and XII and the sympathetic trunk. are evaluated for any deficits in function. 
H significant dysfunction of the cranial nerves is noted, it is often an indication of an occult vagal or jugular 
paraganglioma. A careful examination of the eyes must be performed to rule out Horner's syndrome, which 
would indicate a primary tumor of the sympathetic trunk.. One must also undertake a complete examination of 
the external auditory canal, the tympanic membrane, and the middle ear to rule out occult tympanic, jugular, 
or vagal tumors. 

INDICATIONS 

1. A resectable CBT in a young healthy patient 
2. A small resectable contralateral CBT with multiple tumors putting the ipsilateral vagal and hypoglossal 

nerves at risk 
3. CBT with suspected or proven malignant growth 
4, Significant cervical mass effect in the otherwise asymptomatic patient 
S. Patient preference with obvious tumor show in a thin neck 

CONTRAINDICATIONS 

1. An asymptomatic, slow-growing tumor in an older patient. This age cutoff is quite relative depending on the 
patient's overall health and performance status. 

2. Previous contralateral loss of vagal and or hypoglossal function 
3. Patient preference in a stable or very slowly enlarging tumor 

PREOPERATIVE PLANNING 

With improvement in the quality of MRI, Cf, and CT angiography, the need for preoperative arteriogram is 
now limited to the few huger tumors that undergo preoperative embolization. The most frequently used initial 
form of imaging to study the CBT is MRI. MRI/magnetic resonance angiography (MRA) has been shown to be 
very effective in identifying and evaluating paragangliomas of the head and neck. The ability of MRI/MRA to 
identify local recurrence as well as new primary lesions makes it the preferred imaging modality both in initial 
evaluation and for long-term follow-up. 

It is rare for a CBT to present as a secreting tumor, with only 3% exhibiting neuroendocrine activity 
producing vasoactive amines (i.e., catecholamines and dopamine). However, most patients undergo a 24-hour 
urine evaluation for catecholamine secretion to rule out a vasoactive tumor. 

Although many articles extol the benefits of preoperative embolization. it is a very invasive, expensive 
procedure that is often performed under monitored anesthesia. Avoiding the use of embolization for smaller 
tumors significantly reduces the length of hospital stay by 1 to 2 days, thereby reducing costs. For an experi­
enced surgical team, it adds little benefit in tumors <5 em. 

Preoperative counseling is recommended for patients to better understand their postoperative clinical 
course. A thorough discussion is held with the patient and the family to explain barorefiex failure, first bite 
syndrome, the potential for cranial nerve deficits, and the rare chance of vascular complications. H tumor bank­
ing services are available, it is recommended to sign up the patients to participate in this valuable data collec­
tion process that will allow for further molecular and genetic evaluation. Finally a preoperative consultation is 
obtained with the vascular surgery team to be on standby to perform resection of the carotid and reconstruction 
as needed. 
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SURGICAL TECHNIQUE 

RailE 11.1 A central neck incision is outlined 
that may extend in the preauricular crease as 
needed to gain furltler access to the parapha­
ryngeal spaoe. In younger females. an extended 
hairline incision will give good exposure as well. 
Each incision must provide access to the carotid 
artery above and below the tumor dissection. 

The major emphasis of this surgical procedure is neural preservation. Often during discus&ions on this topic, 
dle emphasis is placed on the tedmicaJ. dissection of the carotid artery. with little attention paid to the cranial 
nerves. The main point to remember is that the carotid artery can be successfully grafted; however, significmt 
injury to the vagus and hypoglossal nerves results in lifelong functional deficits in speech and swallowing. 
Early mobilization of these nerves away from the surface of the tumor, along with conuol of inttaope.rative 
bleeding, will prevent dle vast majority of injuries that occur to these nerves. Although nerve monitoring of 
vagal function is gaining in popularity for tumors requiring dissection of the vagus and zecurrent laryngeal 
nerves, it is rarely needed for dl.e primary CBTs with no previous swgical dissection. It can be helpful in dl.e 
dissec:tion of recurrent tumors or those rare CBTs that have significant superior extension oompressing dle 
nerves as they exit dle skull base. 

A transcervical incision is placed in a cervical crease line as seen in Figure 11.1. To aid in dl.e resection of 
tumors widl high paraph.aryngeal extension, the incision is curved up under the lobule and extended along dle 
preauricular zegions as needed to mobilize over dle parotid. In females, placement of dle incision has evolved 
to incorporate a moR: aesdl.etically pleasing orientation. It is outlined with a short preauricular limb that then 
courses posteriorly under the lobule to extend into the hairline and then inferiorly within the hair-bearing 
scalp approximately 6 to 12 em as needed (Fig. 11.2). For larger tumors or for more inferior vascular control, 
dl.e incision can be extended forward in an inferior cervical skin crease. Flaps are elevated in a subplatysmal 
fashion. The great amic:ular nerve is dissc:c:ted and pn:sc:rvcd. However, if dle nerve is in an UDfavorablc positioo, 
it is divided widl a scalpel and a neurorrhaphy is performed during the closuze to reapproximale the ends of dle 
nerve. Both techniques have resulted in return of auricular sensation postoperatively. 

A selective nodal dissection of levels llA and m is the initial step in this proc:edun:. This allows for 
sampliDg of 1he lymph nodes at risk b malignant sprud and yields c:xcelk:nt exposure of 1he CBT with the 

fi&UIIE 11.2 Outline of an extended hairline inci­
sion after 2 em of hair was removed to allow the 
incision to be positioned wtthin the hair-bearing 
scalp. The cervical extension is rarely needed but may 
be extended into a skin crease in the inferior aspect 
of the neck. 
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FIIIUIE 11.3 
After a regional dissection 
of levels II-III nodes, the first 
step of tumor removal is 
isolating and dissecting the 
vagus nerve (VN) and the 
hypoglossal nerve (HN) from 
within the venous vascular 
envelope, which surrounds the 
tumor. CCA, common carotid 
artery; ICA. internal carotid 
artery; T. tumor; IJV, internal 
jugular vein. 

FIIIUIE 11.A 
The hypoglossal nerve is 
found within the vasct~lar 
envelope on the anterior 
superior surface of the 
tumor. T, tumor; CCA. 
common carotid artery; ICA, 
internal carotid artery: HN. 
hypoglossal nerve. 

SECllON 1 Neck 

sw:rounding cranial nerves lying in dle hypervascular venous envelope. The anterior border of dle 8temoclei~ 
mastoid muscle is dissected from dle mastoid to 1he omohyoid. The digwlttic: muscle is dissected and mobilized, 
leading to exposure and ligation of the proximal oc:cipital. artery. This vessel often provides partial vascular sup­
ply to the superior aspect of 1he tumor. At this point. a selec:tive dissection is pe!formed of level IIA to expose 
dle spinal accesSOl)' nerve. If no nll<Ws are positive, this is the superior extent of the dissection. The nodes of 
levels IIA and m are then dissected skeletonizing dle internal jugular vein and it branches. If suspicious nodes 
are identified, they are sent for frozen section evaluation. Branches of the jugular vein are divided as needed 
to allow retraction of the vein yielding a wide exposure of 1he carotid artery, and the tumor surrounded by dle 
hypoglossal and vagal nerves (Fig. 11.3). The vascular envelope that surrounds the tumor extends along dle 
carotid system beyond the surface of the tumor. Dividing dle vasc:ular envelope caudally and cephalad exposes 
dle proximal common carotid artery and distal internal carotid artery. The hypoglossal nerve (XD) is dissec:ted 
off of 1he lateral surface of the tumor (Fig. 11.4). The ansa cervicalis can be dissected off dle surface of dle 
tumor if it is uninvolved, or it can be divided several centimeter below it! attachment to the xn nave at this 
time. Dissecting anteriorly and posteriorly along the xn nerve will allow for identification of 1he union of the 
hypoglossal and vagus nerves. At this point, both nerves interlink fibers. The union of these two nerves is left 
undisturbed, in order to avoid inadvertent vocal coni paralysis. The vagus nerve is then dissected away from the 
tumor and the intemal carotid artery to a level below 1he bifurca1:i.on of the carotid artery (Fig. 115). 

After exposure of the carotid artery beyond the edges of dle tumor, vascular control is obtained by dis­
section around the common carotid artery inferior to the tumor, and then a tunnel is di.ssected around both the 
internal and extcmal carotids distal to tumor involvement The plane of dissection between the tumor and 1he 
distal in.temaJ. carotid artery is established first The vast majority of the time, it is not necessary to dissect in 
dle subadveruit:ial plane, as is commonly recommended.. If dle adventitia has not been invaded by tumor, dle 
disscc:tion may proc:eed outside of this layer allowing for preservation of a thicker artery wall. Generous usc of 
1he bipolar cautery will aid in this dissection and minimiu blood loss. The tumor is dissected off of the lateral 
surface of dle intemal carotid artcry as dissection proceeds inferior toward dle bifun::ation (Fig. 11.6). The 
tumor is then dissected off of the external carotid and its branches as ncc:essary prior to dissection of the carotid 
bifurcation. Frequently dle ascending pharyngeal artery is clipped at 1he medial surface of the external carotid. 

The tumor is dissected away from the lateral swfac:e of the bifun::ation (Fig. 11.7). At this point. the 
tumor and the internal carotid artery are rotated anteriorly to expose the posterior deep extension of the tumor 
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R&URE 11.1 The vagus nerve is dissected MY 
from where it was tethered to the posterior lateral 
surface of the rumor and the internal carotid artery. 
T, tumor; VN, vagus nerve; ICA, internal carotid artery. 

IBIIIE 1t.l With the cranial nerves under careful 
observation, vascular oontro lis obtained by dissection 
of the common carotid Inferior ID the tumor as well as 
the i ntemal and external carotid branches superior to 
tumor involvement. ECA, external carotid artery; CCA, 
common carotid artery; ICA, internal carotid artery; 
VN, vagus nerve; T, rumor. 

R&UIIE 11.7 Dissection progresses from superior 
to inferior along the well-visualized tumor-internal 
carotid interface. With retraction of the tumor MY 
from the artery, this fibrous vascular interface is cau­
terized with an irrigating or "ISOCOOL' tips bipolar 
cautery and sharply divided with vascular dissection 
scissors. The region of the bifurcation is dissected 
after the majority of the tumor is freed from the 
arteries. T, tumor; I CA, internal carotid artery; ECA, 
external carotid artery. 
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FIUE11.8 
The artery is rotated medially 
to allow dissection of the 
posterior aspect of the 
bifurcation. It is oHen easier 
to deliver the tumor mass off 
the posterior surface of the 
carotid. T. tumor; VN. vagus 
nerve; ICA, internal carotid 
artery. 

RIIR11.9 
As the tumor and the carotid 
artery are rotated medially, one 
begins to look for and dissect 
the superior laryngeal nerve 
along with other pharyngeal 
branches off the posterior 
surface of the tumor. 
T, tumor; VN. vagus nerve; 
SLN. superior laryngeal nerve. 
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(Fig. 11.8). Usually one can see 1he superior laryngeal. nerve sttetched across 1he deep surface of the tumor. It 
is dissected free, wilh good postoperative function in mort cases (Fig. 11.9). Finally the deep extension of lhe 
tumor is dissected away from lhe medial aspect of lhe bifurcation. Rarely there is a small artery extending out 
from lhe bifw:cation into the tumor. If the lenglh of Ibis artery is insufficient to bold a clip, then a 4-0 Prok:ne 
is used to oversew lhe region of the stump of the vessel at the carotid bifurcation. The tumor is finally delivered 
away from the deep surface of the carotid artery and the region of the b:ifw:c:ation. After completion of 1he zesec­
ti.on, the carotid is inspected for areu of injury, and lhe cranial nerves are redraped in lheir normal positions. 
The intact superior laryngeal nerve can be seen deep to the b:ifw:c:ation of the carotid artery (Fig. 11.10). 

When more exposure is needed. the digastric and stylohyoid muscles are zeleased from the mastoid and 
lhe styloid. In Older to prevent injury to lhe glossopharyngeal nerve, it is identified on lhe undersurface of the 
9tylopbaryngeus muscle and dissected away from the intemal carotid artery. Further superior exposure is then 
achieved by zemoving the styloid process, effectively zeleasing the stylomandibular ligament, which allows 
access to 1he entire infratemporal fossa. 

When tumor invades the artery, or 1he integrity of the intema1 carotid artery wall is in question after oom.­
plete tumor resection, it is wise to use the saphenous vein to perform bypass grafting of the internal carotid 
artery. Our colleagues in vascular surgery perform. Ibis bypass graft. Rarely the vagus and or hypoglossal nerves 
arc grossly involved by tumor. The pn:opcra1ive discussion with the patient detemrines whether these nerves 
ate resected to clear the tumor or left intact with a small amount of tumor on the external fascia of the nerve. 

After extensive in:igation. a closed suction drain is placed, 1he platysma layer is closed with 3-0 Viayl. and the 
subcutaneous l:a.yeris closed wi1h 4-0 subcutiailar suture, with Stcri-strips placed aver the incision lim: (Fig. 11.11). 

POSTOPERATIVE MANAGEMENT 

For the initial unilateral resection, lhe patients are observed in a monitored bed for lhe first 24 hours to treat lhe 
mild barorcftex failun:, which rarely occurs tJ:ansiently after a unilatc.ral resec:t:i.on. If the sw:gcry is for resection 
of the second side CBT, the patient is observed in the surgical ICU to allow for treatment as necessary for early 
onset of baroreflex failure. The patient is asked to zetum to the office for a checkup in 6 weeks, as no sutures 
need to be removed in the early postopc.rative period (Fig. 11.12). 
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RESULTS 

FI&IIIE 11.10 After the completion of the tumor 
dissection. the superior laryngeal nerve is visualized 
deep to and between the intact internal and external 
carotid artefies. The hypoglossal and the vagus nerves 
are inta£X framing the dissection. HN. hypoglossal nerve: 
ECA, external carotid artery; CCA, common carotid 
artery; ICA, internal carotid artefy; VN, vagus nerve. 

In a rcc:ent review of our patients, a total of 154 patients with 215 CBTs were identified. The average age 
at presentation was 45 years, with an age range of 14 to 88 years. Sixty-aix patients (43%) were male and 
88 (S7%) female. 

A family histmy was present in 50 (32%) of patients. In patients with a positive family histmy, 37 (74%) 
had bilateral CBTs, 11 (22%) had an associated jugular paraganglioma, 19 (38%) had an associated vagal 
paraganglioma, and 8 (26%) had another form of paraganglioma. In contrast, in dl.ose patients without a family 
history, 23 (22%) had bilateral CBTs, 18 (17%) had a jugular paraganglioma, 14 (13%) had a vagal paragan­
glioma, and 7 (7%) had some other paraganglioma. There were 124 patients who underwent surgical resection 
of a CBT, 25 of which had bilateral CBT resection, making for 149 total CBTs resected Thirty-seven (30%) 
of CBTs mulerwent preoperative embolization. Carotid repair was pe.rfonned in 23 (19%) of tumors resected. 

COMPLICATIONS 

In patients with bilateral CBT resection, baro.n'l<leptor failure occ~ in 20 (80%) patients. First bite syndrome 
was documented in 34 surgical patients (27%). Eleven patients underwent a secondary sw:gical procedure to 
address cranial nerve deficiD. One palatal adhesion. six vocal fold injections, and four medialization laryngo­
plasties were performed. 

Metastatic tumor was disoovered in five patients (3.25% ). All of these patients had metastatic tumor in 1he 
regional lymph nodes. One of the five patients had metastases to 1he vertebra, and one patient had metastasis 
to dl.e vertebra and liver. 

PEARLS 

• The carotid artery can be successfully grafted; however, significant injury to the vagus and hypoglossal 
nerves results in lifelong functional deficits in speech and swallowing. 

• Selective nodal dissection of levels llA and m is dle initial step. 

NUIIE 11.11 The incision is closed with 3-o Vicryl 
in the deep layers and 4-0 Vicrylto close the subcu­
ticular layers, with Steri-strips to seal the wound. 
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R&III.E 11.12 
The patient seen at8 weeks 
postoperatively demonstrates 
excellent early hearing with 
minimal cervical edema. 
The early hair regrowth 
begins to cover the location 
of the incision within the 
hair-bearing inferior cervical 
region. 
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• Early mob:ilizati.on of the vagus and the hypoglossal nerves away from the tumor surface 
• Meticulous control of in.ttaope.ralive bleeding 
• The vast majority of the time, it is not necessacy to dissect in the subadventitial plane. 

PITFAllS 

• Failure to involve a multi.disciplinary team 
• Failure to have vascular surgery on standby 
• Failure to pn:pam for baroreftex failure 
• Attempting surgical treatment of CBT with little previous experience 

INSTRUMENTS TO HAVE AVAILABLE 

• Standard head and neck tray 
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VAGAL PARAGANGLIOMAS 

Mark S. Persky 

INTRODUCTION 

Paragangliomas represent highly vascular neoplasms embryologically Wing from the paraganglia of 
neural crest origin and most commonly occur in the head and neck region. Paraganglia are part of the 
diffuse neuroendocrine system. pmviously known as the IIDlinc precunor decm:boxylatc system, and have 
the potential to secrete neuropeptides and catecholamines. Vagal paraganglia are normal structures that are 
intimately usocia!ed with the perilwurium of the vagus nerve. While they may oe<:Ur IID)'Where along the 
course of the vagus nerve, they are most often located within or just below the nodose (inferior) ganglion, 
which is just inferior to the skull base at the jugular foramen, and less often within the middle and jugular 
(superior) ganglion. Its location in this area predisposes vagal paragangliomas to early involvement of 
the other lower cranial nerves, including the glossopharyngeal, accessoxy, and hypoglossal nerves, and 
dysfunction of these multiple lower cranial nerves may be apparent with larger or long-standing tumors. 
Multicentric paragangliomas are common in familial cases (78% to 87%) but also oe<:Ur in 10% of sporadic 
tumors, and appropriate studies should be performed to identify the presence of additional paragangliomas. 
Malignant vagal paragangliomas are uncommon, and their diagnosis can only be confirmed by the presence 
of metastatic tumor, usually within regional lymph nodes. There are no strict histologic criteria within the 
primary tumor that can differentiate between benign and malignant paragangliomas. Paragangliomas are 
highly vascular, and they characteristically demonstrate early neural involvement in addition to skull base 
and potential intracranial extension. These factors all contribute to the challenging nature of effectively 
treating these tumors. Traditionally, surgery has been the preferred method of treatment, especially with the 
evolution of more sophisticated cervical and skull base approaches. Postoperative cranial nerve dysfunc­
tion may be anticipated in patients with larger tumors and skull base involvement; therefore, a focus on 
rehabilitation efforts is necessary. 

Approximately 1% to 3% of paragmgliomas secrete catecholamines. A fivefold increase in catcchol­
amines is sufficient to produce symptoms. Symptoins consistent with a functioninJ tumor are tadlycardia, 
w:essive sweating, weight loss. and hypertension. Secreting paragangliomas account for approximately 2% of 
all instances of aec:ondary hyperteDSion. 'IWenty-four~urine collecti.on in these patients will show elevm:d 
lm:ls of the catecholamine metabolites, metanephrine and vanillylmandelic acid. Serum catecholamines will 
show elevated levels of norepinephrine in functioning enra-adrenal paragangliomas. Elevated IICIUIIl epineph­
rine is indicative of a collCUil'CDt phcochromocytom Paraganglioma familial syndrome subtypes 1 and 4 
(PGLl and PGIA) are associated with a higher incidence of COlJCiliiCIIt pheochromocytoma Convenely, mul­
tiple endocrine neoplasia type llA (pheochromocytoma. medullary thyroid carcinoma, and parathyroid hyper­
pluia) and type DB (pheochromocytoma. medullary thyroid caroinoma, parathyroid hyperplasia, and mucosal 
neuroma) are associated with head and neck paragangliomas. 
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RIIR12.1 
Illustration of the anatomy 
of the superior aspect 
of the vagus nerve with 
adjacent strucllJres at risk for 
involvement with an enlarging 
vagal paraganglioma. 
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HISTORY 

Vagal paragangli.omas are slow growing widl a female:male preponderance of 2:1 to 3:1 and a mean duration of 
symptoms of 2 to 3 yean befuJ:e pn::sentation. The most common symptom is a slowly growing, asymptomatic 
mass in the superior aspect of the neck. As the tumor enlarges, it cncroachcs upon 1hc lawcr crmi.al D.CI'WS and 
dle adjacent sympadletic chain. Approximately 33% to SO% of patients have cranial. nerve neuropathy at pre­
sentation involving, in decreasing frequency, dle vagal. hypoglossal. spinal accessory, and sympathetic plexus 
nerves. Signs and symptoms include unilateral vocal cord paralysis, ho111'8CDC88, dysphagia, nasal regurgita­
tion, atrophy of the hemitongue, shoulder weakness, and Horner syndrome. The initial presence of vocal cord 
paralysis widl or without hoarseness helps to differentiate vagal paragangliomas from carotid body tumors. 

Vagal paragangliomas account for up to S% of all head and neck paragangliomas. While they arise most 
commonly from dle nodose (inferior) ganglion, vagal paragangliomas can originate from the middle and supe­
rior ganglion and less frequently anywhen: along the course of dle vagus nerve. Compan:d to the discrete 
carotid body, vagal paraganglia arc distributed more diffusely within the nerve or perineurium. Vagus nerve 
:fibers fan out or "splay over" the surface of dle vagal paraganglioma or, early in their development., enter dle 
substance of the tumor, and therefore, preservation of the vagus nerve is usually not possible with complete 
tumor resection. 

Vagal paragangliomas are ovoid- or spindle-shaped tumors and most commonly present as an asymp­
tomatic mass in dle superior aspect of the neck, typically more cephalad than carotid body tumors. Since most 
vagal paragangliomas originate at the inferior (nodose) ganglion, the tumor tends to spread inferiorly into 1hc 
poststyloid parapbal}lngeal area. Extension superiorly toward dle sk:ull base in the area of dle jugular foramen 
resultB in early involvement of the internal jugular vein, adjacent cranial nerves (IX. XI, Xll) (Fig. 12. 1), and 
intcmal carotid artc.ry, mmifesting the typical anterior/medial displacement of this artery (Fig. 12.2). The vagus 
nerve is located in the poststyloid compartment of the parapharyngeal space (Fig. 12.3). 

PHYSICAL EXAMINATION 

Vagal paragangliomas present as slowly growing, fum masses in level n of dle neck. Aldlough dlcsc n:pn::scmt 
vascular tumors, dley generally do not present as pulsatile masses although there may be associated bruits. The 
mobility of dle tumor to palpation reveals that it is :fixed in a venical direction due to its intimate involvement 
with dle vagus nerve. Medial paraph.acyngeal extension may cause a bulge of 1hc lateJ:al wall of 1hc oropharynx 
and medial displ.aoement of 1hc tonsil. Wilh enlargement of lhe tumor, both the vagus and adjacent cranial 
nerves are involved. The vagus nerve is affected most commonly, followed by lhe hypoglossal and spinal 
accessory nerves; dlc.n:fore, ipsilateral vocal cord paresis/paralysis, wcakn.css of 1hc tongue, and atrophy of 1hc 
sternocleidomastoid and trapezius muscles may be presenting :findings. Involvement of the sympadletic plexus 
may cause Homer syndrome. 

Jugular bulb 

Superior gan~ion 
of X 

Internal Jugular 
vein 

Nodose (Inferior) 
ganglion of X 

Nerve of Hering 
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INDICATIONS 

FIBIIIE 11.2 MRI af a patient with bilateral vagal 
paragangliomas and typical anterior-medial displace­
ment of the i nte rna I carotid arteries. 

Surgery is indicated for patients presenting with paresis/paralysis of the vagus nerve assuming that advanced 
age, physical disabilities, and com.orbidities are not cont:raindicati.ons. One should assume that total dysfunc­
tion of the vagus nerve will result and that adjacent cranial nerve dysfunction will possibly be a sequela. One 
must realize that paragangliomas are radiosensitive and that doses of 45 Oy delivered over 5 weeks can p.revent 
tumor growth and cwrial nerve dysfunction in over 90% of patients. Documentation of a malignant vagal para­
ganglioma by imaging studies and subsequent needle aspiration biopsy will require primary tumor resection, 
modified neck diS!iedion, and adjuvant radiation therapy. 

Masseter musc:le 

Tonsil 
Posterior 1aclal vein 

Vagus 

Internal jugular vein 

Styloid process 

FIBIIRE 12.3 Anatomy af the parapharyngeal space indicating the position of the vagus nerve in the pos1Styloid compartment. 
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FIIURE 12A 
MRA demonstrating an intact 
circle of Willis with excellent 
bilateral cerebral circt~lation. 
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CONTRAINDICATIONS 

Traditionally, surgical resection has been the mainstay of treatment for these tumors, but the outcome is depen­
dent on many factors that may influence dle ideal result of total tumor removal while minimizing postoperative 
complicalions. Older patients do not adapt well to acute neural deficits Chat may define the oo~me of postop­
erative vagal paraganglioma patients. Even with existing pretreatment crani.aJ. nerve dysfunction, patients may 
not easily tolerate postoperative total cranial nerve paralysis with absolute loss of cranial nerve function, espe­
cially if more than one nerve is affected or if there are preexisting contralateral cranial nerve deficits. Relative 
contraindications to sw:gery include ex1enSive skull base or intracranial involvement. advanced age, medkal 
comorbiditi.es, and bilateral or multiple paragangliOIWIS, which may result in un.aa:eptable postoperative mor­
bidity such as bilateral lower cranial nerve palsies. Paragangliomas are vc.ry slowly growing tumors that may 
not result in crani.aJ. nerve dysfunction for long periods of time.ln appropriate cases, observasion w:i.dl magnetic 
resonance imaging (MR.l) surveillance may be the most appropria1e choice of "lreatment .. 

PREOPERATIVE PLANNING 

Computed tomography (CT) iB an excellent imaging technique to identify paraganglioma& and to document dle 
extent of tumor with precise evaluation of possible bone invasion. The classical CT findings of paragangliomas 
include a homogenous mass widl intense enhancement following intravenous contrast administration. Tumor 
location, displacement of major vessels, and patterns of involvement or invasion of surrounding structures aid 
in diffeJ:en.ti.at dle various types of puagangliomas. Vagal paragangliomas may be differentiated from carotid 
body tumors with CT because they tend to displace both the internal and extemal carotid arteries anteriorly. 

MRI provides meticulous soft tiBsue detail and defines neural involvement and possible skull base involve­
ment, especially with gadolinium enhancement Augmented by its ability to image in multiple planes, MRI is 
superior to CT in defining dle relationship of the vagal paragangliomas to adjacent vascular s!Iuctun:s. MRI 
studies of vagal paragangliomas demonstrate a background tumor mattix of intermediate-intensity signal on 
Tl- and proton density-weighted images and moderately high-intensity signal on 1'2-weighted images along 
with scattered areas of focal signal voids, n:fiecting high-ftow blood vessels. Intense homogenous contrast 
enhancement is displayed. On T2-weighted images, the classical MRl "salt and pepper" appearance reftects 
signal voids mixed with regions of focally high signal intensity. MRI is more effec1ive dlan CT in identifying 
small synchronous paragangliomas, espc:cially dlose tumors smaller than 5 mm. More recent studies have dis­
closed that unenhanced and contrast-enhanoed three-dimension time-of-ffight (3D TOF) angiography may be 



CHAPTER 12 Vagal Paragangliomas 

even more effective than Tl-weighted, dual 1'2-weighted, and fat-suppressed MRI imaging in detecting small 
paragangliomas. The imaging studies are also of great importance in ruling out the presence of a vagal para­
ganglioma on the contralateral side. Bilateral vagal body tumors may be synchronous or metachronous, and this 
information is critical in formulating a plan of management. 

Magnetic resonance angiography (MRA) provides excellent visualization of the major head and neck 
vasculature and can demonstrate vessel displacement, gross tumor involvement, and possible compro­
mised blood flow to the contralateral brain during surgical injury if there is an incomplete circle of Willis 
(Fig. 12.4). 

Radioisotope scintigraphy provides a noninvasive imaging modality that is particularly useful as a screen­
ing method for families with a family history of paragangliomas. Additionally, these studies can aid in the 
identification of infrequently occurring metastatic disease. Vagal paragangliomas have a high density of soma­
tostatin type 2 receptors on their cell surface. Octreotide is a somatostatin analog that, when coupled to the 
radioisotope indium 111, creates a scintigraphic image of tumors expressing somatostatin type 2 receptors. 111 

Indium pentetreotide (Octreoscan) scintigraphy demonstrates a high accuracy in tumor detection. Octreotide 
scanning has also been reported to be effective in defining postoperative tumor recurrence with a resolution 
of up to 1 em, especially when scarring may make CT or MRI interpretation more difficult More recently, 
1'F-DOPA positron emission tomography has proven to be a useful and sensitive tool for the detection of vagal 
paragangliomas. The study can visualize tumors as small as 1 em. A variety of additional imaging techniques 
exist including 1231-metaiodobenzylguanidine (MIBG), 18F-fiuorodopamine (18F-FDA-PET), and 18Jl-fiuoro-
2-deoxyglucose (18Jl-FDG-PET). 

Angiography plays an important role in the evaluation of vagal paragangliomas if surgery is contemplated. 
Preoperative evaluation of extensive paragangliomas requires a thorough investigation of the blood supply of 
the tumor (and possible anastomoses), displacement of vessels, potential compromise of the vessels by tumor 
invasion, and adequacy of intracranial circulation if sacrifice of the internal carotid artery becomes necessary. 
Superselective angiography, if necessary for larger tumors, also allows safe preoperative embolization of the 
tumor vasculature, hopefully avoiding proximal vessel occlusion and unexpected migration of embolization 
material into the cerebral or systemic circulation. 

Although these are vascular tumors, fine needle aspiration biopsy can be safely performed to establish a 
definitive diagnosis. However, imaging studies with the classical findings of paragangliomas are usually suf­
ficient to render the diagnosis. 

SURGICAL TECHNIQUE 

Preoperative embolization is performed for large or highly vascular vagal paragangliomas. Although not uni­
formly accepted, there are major advantages in using combined endovascular embolization and subsequent 
surgery including a decrease in tumor size associated with interruption of the vascular supply, decreased intra­
opemtive blood loss, and improved visualization of the surrounding anatomy. 

Surgery is performed within 2 days of angiography and embolization in order to avoid recruitment of 
collateral tumor blood supply and prior to the onset of significant postinfl.ammatory effect. Steroids are admin­
istered on a short-term basis if there is concern about edema that may compromise dissection. The anesthesiolo­
gist must be prepared to counteract the alpha- and beta-adrenergic catecholamine cardiovascular effect when 
dealing with "secreting" tumors. 

There is no substitute for adequate surgical exposure and identification and preservation, if possible, of 
normal anatomical structures before beginning the tumor resection. This can almost always be accomplished 
by a transcervical approach. Proximal and distal control of the carotid arteries and the internal jugular vein, 
especially in dealing with large paragangliomas, insure additional safety. 

The extent of skull base or intracranial involvement can vary in vagal paragangliomas. Most vagal para­
gangliomas originate in the nodose (inferior) ganglion, approximately 2 em below the jugular fommen. When 
these tumors grow, they tend to extend to the skull base as well as involve the poststyloid parapharyngeal space. 
As with all paragangliomas, complete radiographic evaluation with contrast-enhanced MRI and Cf studies will 
define the extent of involvement. 

Description of Technique 
The patient is placed on the table in a supine position. After the satisfactory induction of general endotmcheal 
anesthesia with a vocal cord motion monitoring tube, the patient's head is turned to the opposite side and the 
neck is prepped and draped, allowing visualization of the ipsilateral face. A modified Blair incision is outlined 
extending in the preauricular crease extending toward the mastoid tip and then along the anterior border of the 
sternomastoid muscle and curving anteriorly below the mandible. This is infiltrated with 1% Xylocaine with 
1:100,000 epinephrine. The incision is performed, and skin flaps are elevated anteriorly deep to the platysma 
muscle and superficial to the parotid fascia. Hemostasis throughout the procedure is accomplished with electro­
cautery, bipolar cautery, and Harmonic scalpel. The external jugular vein crossing the sternomastoid muscle is 
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RIIR12.5 
Illustration of the 
transcervicat approach to the 
parapharyngeal space with 
partial cutaway of parotid 
and mandible for better 
perspective. 
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ligated. and the greater auricular nerve iB sharply transected to provide exposure. The inferior posterior portion 
of the parotid salivary gland is d!.en separated off the anterior border of dle !temomastoid muscle superior to i1s 
insertion on the mastoid process. The posterior belly of 1he digastric mu.sc:le and the stylohyoid muscle are Chen 
identified deep to the parotid gland. These muscles are mobilized and rettacted superiorly. Care iB taken not to 
traumatize dle soft tissue of the parotid gland, which iB directly superior to the poBterior belly of the digutric 
mu.sc:le, since the facial nerve may be just adjacent to the muscle, especially posteriorly. At this point, the con­
tents of the carotid sheath are individually isolated and identified. The internal carotid artery and Che internal 
jugular vein an: can:fully dissected off of the tumor toward the skull base. The vagal paraganglioma is apparent 
at this time. Be.fore starting Chc tumor resection, additional exposure is ncccssaJ:Y. The accesscry and hypoglos­
sal nerves are identified. The accessory nerve, if possible, should be dissected off af Che tumor and retracted 
posterolaterally. The same should be done with the hypoglossal nerve and retracted superiorly. It should also be 
noted if these n.c:rw:s are involved by Chc paraganglioma, which would require their saaifice. This would ccr­
taiDJ.y be Chc situation if there was dysfunction noted preoperatively. Isolation and control of the carotid sheath 
contents at the level of the hyoid bone will ~ ligation of the common facial vein. Vessel loops should be 
placed annmd Che carotid arteries and internal jugular vein. At this time, care is tJiken Chat Che internal carotid 
artery fiow is not com.promiBed. Th obtain proper visualization of the poststyloid parapb.aryngeal space, total 
removal of the styloid process is necessary (Fig. 12.5). Th accomplish this, a small periosteal elevator should 
strip all soft tissue off the styloid process. The three muscles attached to the styloid process should be lransected 
at their origin. Using a small bone cutter, dle styloid process should then be transected at i1s auacbment to dle 
mulersurW:e of the petrous bone. This will provide much needed increased exposure to the poststyloid an:a. 
Additional exposure of Chis area will result by anterior dislocation of Che mandible out of the glenoid fossa. 
The vagal paraganglioma can d!.en be surgically resected. In uncommon circumstances, the vagus nerve can be 
preserved and use of the monitoring vocal cord endotracheal tube can help to guide your resection with pos­
sible preservation of vocal fold fimction. Almost always, the vagus nerve requires saaifice, and with adequate 
exposure of 1he skull base, a complete resection can be accomplished. Thmor involvement of the adjacent lower 
cranial nerves (CN!J IX, Xll, Xll) may require their sacrifice. 

After resection, the wound is copiously irrigated with saline, and any bleeding points are controlled wiCh 
bipolar cautery. A suction drain is dlen inserted, and dle wound is then closed with subcutaneous 4-0 Vicryl and 
5-0 MODOCIYl subcuticular closure. 

POSTOPERATIVE MANAGEMENT 

The result of vagal dysfunction iB quite variable, and the disability is frequently related to the age and genc:ral 
medical condition of the patient. Resection of the vagus nerve results in supraglottic hypesthesia and vocal 
coni paralysis, and permanent m.edialization of the vocal coni is therefore necessary. Postoperatively, early 
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swallowing therapy will help control aspiration. If the vagus nerve has not been sacrificed but is not functioning 
due to neuropraxia, then temporary vocal cord medialization is indicated to potentiate swallowing and improv­
ing voice quality. If there are continuing problems with oral intake and handling secretions, a gastrostomy and 
possible tracheostomy may be appropriate for proper care. The oropharyngeal hypesthesia resulting from pos­
sible sacrifice of the glossopharyngeal nerve is best managed with swallowing therapy, especially with attempts 
at directing the food bolus to the contralateral side. Dysfunction of the accessory nerve with paralysis of the 
sternomastoid and trapezius muscles requires physical rehabilitation with active and passive range-of-motion 
exercises to improve shoulder function. 

Hypoglossal nerve dysfunction requires speech and swallowing therapy to rehabilitate the ipsilateral 
tongue paralysis. If there is an associated vagal and/or glossopharyngeal nerve dysfunction, intensive swallow­
ing therapy assumes an important role in preventing life-threatening aspiration. 

Possible Postoperative Rehabilitation 
Aspiration and hoarseness (CN X) 

Vocal cord medialization 
Swallowing therapy 

Tongue dysfunction (CN XII) 
Speech therapy 

Pharyngeal sensation (CN IX) 
Swallowing therapy 

Shoulder weakness (CN XI) 
Physical therapy 

COMPLICATIONS 

In addition to some of the obvious complications such as hematoma/seroma or infection, there are other com­
plications specific to vagal paraganglioma surgery, and these can be grouped into nerve injuries and vascular 
injuries. 

Nerve Injury 

Paraganglioma surgery should anticipate postoperative nerve dysfunction, and familiarity with rehabilitation 
techniques is necessary for proper patient care. If tumor resection results in nerve resection, cable grafts using 
greater auricular or sural nerve are an option, especially with the accessory and hypoglossal nerves. Rehabilita­
tion for patients with postoperative nerve dysfunction is dependent on the functional deficit and may require 
additional surgical intervention including transoral hemipalatal adhesion for palatal insufficiency and vocal 
cord for medialization procedures to potentiate swallowing and improving voice quality. 

Dissection in the parapharyngeal space often results in ''first bite syndrome,'' which is characterized by 
intense pain with the first bite of food at a meal. The pain may be quite severe but subsides as the patient 
continues the meal. This syndrome develops as a result of sympathetic denervation of the myoepithelial cells of 
the parotid salivary gland. This problem improves gradually and spontaneously in most patients. 

Vascular Injury 

The incidence of intraoperative or postoperative stroke has dropped dramatically as surgical and anesthetic 
techniques have improved. This improvement has been attributed to multiple factors including detailed pre­
operative imaging and angiographic evaluation to determine vessel involvement by tumor, carotid occlu­
sion testing, and advancements in surgical arterial revascularization techniques. The presence of a vascular 
surgeon should be anticipated if internal carotid artery involvement is indicated by imaging studies. Vagal 
paragangliomas are usually not intimately associated with the great vessels, thereby making vascular injury 
less likely. 

PEARLS 

Careful evaluation of imaging studies will provide invaluable information in predicting the ease of surgical 
exposure and relationship to adjacent vascular and neural structures. 
Focusing on exposure of the tumor and visualization/mobilization of normal vascular and neural structures 
will allow optimal tumor resection. 
Intraoperative vessel loop control of the major vessels will insure a safer resection, especially if vessel recon­
struction is necessary. 
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Inclusion of voice and swallowing therapists and physical rehabilitation early in the patient's postoperative 
course will result in more effective recovery of function. 
Communication with the patient and family concerning postoperative expectations for potential functional 
problems will set the stage for better addressing these issues if they occur. 

PITFALLS 

Identify all normal structures first since the tumor will displace normal anatomy. 
Use care when transecting the base of the styloid process to avoid injury to the facial nerve. 
Identify, dissect, and mobilize the superior extent of the internal carotid artery to avoid injury during mobi­
lization of the tumor. 
Careful hemostasis will allow for better identification and preservation of vascular and neural structures. 

INSTRUMENTS TO HAVE AVAILABLE 

Nerve stimulator 
Facial nerve monitor 
Nerve monitoring endotracheal tube 
Hemostatic agents-for example, oxidized cellulose, collagen, fibrin sealants, and polysaccharide hemostatics 
Bipolar cautery 
Vessel loops for retracting nerves and blood vessels 

SUGGESTED READING 
Netterville JL, Jackson CG, Miller FR. et al. Vagal paraganglioma: a review of 46 patientll treated during a 20-year 
period. Art:h Otolaryngol Head Neck Surg 1998;124:1133--1140. 

2 Sniezek JC, Netterville JL, Sabri AN. Vagal paragangliomas. Otolaryngol Clin North Am 2001;34(5):925--939. 
3 Persky MS, SettonA, N':rimi Y, et al. Combined endovascular and sm-gical treatment of head and neck paragangliOIIlll8-

a team approach. Head Neck 2002;24:423-431. 
4 Persky MS, Hu K. Paragangliomas of the head and neck. In: Harrison LB, Sessions RB, Hong WK. et al., eds. Head 

and Neck Cancer: A Multidisciplinary Approach. Philadelphia, PA: Uppincott Williams & Wilkins, 2009:655--687. 



INTRAOPERATIVE MEDIALIZATION 
LARYNGOPLASTY (THYROPLASTY 
TYPE I) 

Ricardo L. Carrau 

INTRODUCTION 

A paralyzed true vocal fold (TVF) affects all the basic laryngeal functions, dec:reasing its ability to protect the 
tracheobronchial airways during swallowing, .reducing the efficiency and streng1h of 1he cough. eliminating 
the natural positive presSUR: on expiration (that aids with inflation of the lungs), and causing varied degnles of 
dysphonia and voc:aJ. fatigue. In addition, a TVF palsy decreases the efficiency of a Valsalva maneuver; thus, 
patients may exhibit problems lifting significant weight or forcing a bowel movement Medi.alization of a para­
lyzed oord does not restore all these fimction.s, but it facilitates neuromuscular compensation by the unaffcc:ted 
contralateral side. 

A medialization laryngopluty or thyroplasty type I involves the medialization of a paralyzed or paretic 
TVF by the insertion of a paraglottic implant. Silicone and polytetraftuoroethylene (Gortex; W.L. Gore and 
Associates, Newark. DE) are 1he most commonly implanted, but others, such as titanium, hydroxyapatite, 
cartilage, fascia, acellular dermi!, and an adj~le balloon, have been reponed 

Most smgcons prefer to complete this procedure under local anesthesia and sedation to observe the func­
tion of the voc:aJ. fold (VF) and adjust the implant according to changes in the patient's voice, cough. and airway. 
In select patients, however, such as those tmdergoing elective sacrifice due to oncologic surgecy, or in patients 
who suffer iatrogenic or penetrating trauma to the neck with injmy to the recummt 1aiyngeal or vagus nc.rve, 
an immediate thyroplasty (i.e., done at 1he same stage as the oncologic resection or exploratory surgecy) may 
co.m:ct a potential glottic gap before symptoms arise. 

HISTORY 

Medialiution lalyngoplasty or thyroplasty type I was first described and later popularized by Isbik:i. during the 
1970s. In 1993, Netterville reported on the immediate medialization of the TVF following skull base or head 
and neck surgeries involving the sacrifice of the vagus or recurrent laryngeal nerves. He demonstrated the safety 
and efficacy of the technique, thus improving the expediency of the rehabilitation of patients wi.dl. a vagal or 
recurrent nerve injwy. 

PHYSICAL EXAMINATION 

A preoperative or intraoperative cervical e:rarnination ascertains the presence of manes, scars, or excessive 
subcutaneous adipose tissue, which may interfere with the exposure or alter the plan of sw:gery. In patients 
undergoing elective sw:gery, a preoperative tlexible fiberoptic laryngoscopy offers unparalleled advantages to 
ascertain the func::ti.ons of the larynx, namely, airway, swallowing, voice, and cough. Special consideration is 
taken to ascertain the position of the VFs and arytcnoids (horizontal and vertical planes) during normal and 
forced ventilation, vocalization, and cough, as wen as the VFs tone, bulk, and muoosal integrity. However, due 
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to the indications and nature of an immediate thyroplasty I, the surgeon cannot ascertain the functional position 
of the VF and arytenoid after the vagus or recurrent laryngeal nerve has been injured or sacrificed. Some 
patients, however, may have presented preoperative paresis associated with hoarseness, shortness of breath, or 
dysphagia. These symptoms should be assessed preoperatively as they are assumed to worsen postoperatively. 
A functional assessment of all cranial nerves is fundamental, as it has implications regarding the outcome of 
voice/speech and swallowing and possibly the extent of the resection. 

INDICATIONS 

An immediate thyroplasty is indicated in patients undergoing elective sacrifice of the vagus or recurrent laryn­
geal nerve due to oncologic surgery or in patients who suffer iatrogenic or penetrating trauma to the neck with 
injury to either of these nerves. 

CONTRAINDICATIONS 

A contraindication to an immediate thyroplasty is the presence, or suspicion, of glottic airway stenosis due to 
edema or abductor paralysis or paresis of the contralateral TVF. A relative contraindication is the presence of 
a coagulopathy, congenital or acquired. This situation, however, is rare in patients undergoing elective surgery, 
although it might be encountered in patients with trauma to the neck. 

PREOPERATIVE PLANNING 

Whenever possible, an informed consent (from the patient or relatives) should be obtained clarifying goals, 
expectations, and risks. This is important, as an immediate thyroplasty is associated with a greater need for 
revision (for misplacement and under- or overcorrection). 

An immediate thyroplasty type I requires no other preparation other than that indicated by the clinical 
examination and flexible fiberoptic laryngoscopy. I empirically use broad-spectrum perioperative prophylactic 
antibiotics and systemic corticosteroids. 

TECHNIQUE 

Positioning of the neck and placement of the incision are often dictated by the requirements of the oncologic 
surgery and/or the need to control the great vessels of the neck. If possible, however, the neck is positioned in 
neutral or slightly extended position. Similarly, the best placement for the incision is a skin crease near the level 
of the inferior edge of the thyroid cartilage. In many instances, however, the thyroplasty type I is completed 
through the incision for the primary surgery or an extension. 

The laryngotracheal complex should be stabilized using a single- or double-hook retractor lodged at the 
inferior or superior border of the thyroid cartilage. It can also be used to retract and rotate the thyroid cartilage 
to facilitate visualization. The strap muscles and perichondrium are retracted with a blunt Senn retractor to 
expose the cartilage of the thyroid ala (Fig. 13.1). Posteroinferiorly, the insertion of the sternothyroid muscle is 
transected using a bipolar electrocautery, thus exposing the inferior border of the thyroid ala. This exposure is 
similar to that of a vertical hemilaryngectomy. 

A window is then made in the thyroid ala in order to insert a prosthesis. The dimensions of the window 
differ according to the dimensions of the thyroid ala (vary with height, gender, and age). Most windows range 
between 4 x 8 mm and 5 x 10 mm and are placed 3 to 4 mm above the inferior border of the ala and 5 mm (i.e., 
women) to 10 mm (i.e., men) posterior to midline (Fig. 13.2). A high-speed drill with a 2-mm coarse diamond 
or hybrid burr is most commonly used, since most adults have undergone some ossification of the inferior 
aspect of the thyroid ala. Typically, the window is drilled down until the inner cortex of the thyroid ala has been 
thinned enough to be removed with 1- to 2-mm bone curette. Care is taken to drill out the window at perpen­
dicular angles (avoiding "saucerization"), especially at the inferior aspect Thinning of the lower strut may lead 
to fracturing, which will cause difficulty in stabilizing the implant After exposure of the inner perichondrium, 
a bone curette, Cottle, or duckbill elevator is inserted between the alar cartilage and the inner perichondrium to 
widen this space. Alternatively, in patients whose cartilage has not ossified, the margins of the window can be 
cut using a no. 67 Beaver blade and the cartilage elevated with a middle ear spatula or Cottle elevator. 

The inner perichondrium is initially preserved during the window elevation or drilling; however, once 
the dissection is completed, I prefer to incise it following the long axis of the window. This maneuver allows 
the implant to medialize only the muscle corresponding to this area instead of medializing the entire inner 
perichondrium (paraglottic space) (Fig. 13.3). A small artery will usually be encountered at the most pos­
terior aspect of the incision and can be obliterated with the bipolar electrocautery. Others have reported the 
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FBIRE 13.1 The thyroid cartilage is exposed 
through a transcervical horizontal incision close to the 
level of the inferior edge of the thyroid ala. Alternatively 
it can be exposed through the same incision {or exten­
sion of the incision} used for an oncologic resection or 
cervical exploration. Elevate su bplatysmal flaps, divide 
strap muscles and perichondrium in the midline, and 
elevate them from the thyroid ala en bloc. Stabi I iza­
ti on of the larynx with a single or double hook greatly 
lacil itates this dissection and opening of the window. 

use of polytetrafiuoroethyleoe or pmnadc silicone prosthesis; however, I pzefer to carve 1:11 implmt from a 
medium-density medical-quality silicone block. Despite the "e:.rtra" work involved. thi& allows better cuatom­
ization of the implant. does not undergo reorgauizalion lite the polytetraftuoroethylenc strip, and is more cmt­
elfective. The implmt is carved to be wider and longer than the window and to have a ''peg" that will protrode 
through the window (Fig. 13.3). The forma avoids extrusion of the implant through die window, and the latter 
prevents migration in the coronal or sagittal planes. In fact. the prosthesis c:x1ends 4 to 6 mm posterior to the 
window to pW:e the point of maximal medialjzation (4 to 5 mm deep) as far bad as possible. ThU helps to 
avoid and sometimes corrects an anterior IIUblulation of the acytenoid cartilage. 

5·10mm 

\ 
I 

9-12mm 

FBIIIE 13.2 Approximate dimensions and position 
of the thyroplasty window. During an immediate 
thyroplasty, the window is opened as close to the inferior 
edge of the thyroid ala as possible while still preserving 
an inferior strut. 
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FIIURE 13.3 
Paraglottic silicone implant 
medializing the vocal process 
and VF. The implant ad!Ss bulk 
to the VF and, in some cases, 
displaces the arytenoid pos­
teriorly. The implant is adjust­
able, is partially reversible, and 
is associated with a relatively 
low degree of technical dif­
ficulty and low morbidity. In 
addition, it does not interfere 
with neural recovery. 

SECllON 1 Neck 

Transverse incisions through the coronal plane of the "peg," and ~ruling halfway into 1he implant allow 
dle surgeon to bend dle silicone implant, which facilitales ita insertion (Fig. 13.3). Once dle implant is inserted 
and stabilized, the strap muscles and perichondrium are reapproximatcd widl abiiOiba.ble sul:un:s. The skin is 
closed using a multilayer technique. 

POSTOPERATIVE MANAGEMENT 

Patients are advilled to rest dleir voice for 72 hours and to avoid activities dlat may require a Valsalva maneu­
ver. Antitussive medications and humidified air can be provided as needed. Corticostc.roids may be continued 
empirically. 

COMPLICATIONS 

The most common complication of an immediate thyroplaaty type I is failure to correct the glottic gap due 
to over- or undermedicalization of the VF. Inadequate placement of the implant, either too cephalad into the 
ventricle (or false coni) or too caudal into dle subglottis, or too anterior causing early anterior contact, is also 
relatively common. Extrusion of the implant into the ventricle, il:lfcx:tion, and airway compromise are possible 
but rare complications. 

RESULTS 

Overall. the results after an immediate thyroplasty are satisfactory. The great majority of the patients will be 
able to protect the tracheobronchial tree against aspiration and will be satisfied wi1h their V'Oi.ce. Nonetheless, 
a professional voice user may require revillion of the prosthesis or adjunctive procedures such as arytenoid 
repositioning to .reach an optimal result. 

PEARLS 

• Stabilization of the laryngotracheal oomplex wi1h a single- or double-hook retractor greatly facilitates dle 
exposure and opening of the thyroid ala window, as well as the insertion of Che implant 

• Wmdow and implant are placed as inferior as possible on the dlyroid ala. 
• A high-speed burr wi1h a 2-mm bmr is Che safest way of opening Che thyroid ala window. 
• Incise the inner perichondrium to avoid medializing the entire hemilarynx. 
• The point of maximal mcdialization should be as far posterior as possible. This helps to avoid the anterior 

dispW:ement of 1he axytenoid cartilage. 
• Be fastidious with hemostasis. 



CHAPTER 13 Intraoperative Medialization Laryngoplasty {TllyroplastyType Q 

PITFALLS 

An immediate thyroplasty is based on empirical medialization of the TVF as the true functional deficit cannot 
be assessed reliably in the vast majority of patients; thus, the need for revision is higher than a thyroplasty 
performed under sedation. 
Beware of fracturing the inferior cartilagenous strut. If fractured, it can be repaired using wire or a 1.5-mm 
titanium adaptation plate. 
Beware of an artery medial to the inner perichondrium close to the posterior aspect of the window. 

INSTRUMENTS TO HAVE AVAILABLE 

Flexible fiberoptic laryngoscope 
Bovie electrocautery with insulated tip 
Bipolar electrocautery and insulated bayonet 
Double-hook retractor 
Single-hook retractor 
Senn retractor (dull) 
High-speed drill 
2-mm hybrid burr 
Bone curette 1 and 2 mm 
Cottle elevator 
Middle ear duckbill elevator 
Medium-density medical silicone block 
0.4-mm thick Gore-Tex patch (alternate) 

SUGGESTED READING 
Netterville JL, Jackson CG, Civantos F. Thyroplasty in the functional rehabilitation of neurotologic skull base surgery 

patients. Am J Otol1993;14(5):460-464. 
Carrau R, Herlich A, Rosen C. Vlllualizalion of the glottis through a lllryngeallllll8k during medializalion lacyngoplasty. How 

I do it. Laryngoscope 1998;108(5):769--771. 
Carrau R, Pou A, Eibling D, et al. Laryngeal framework surgery for the treatment of aspiration. Oper Tech Otolaryngol Head 

Neck Surg 1998;9:126--134. 
Pou A, Carrau R, Eibling D, et al. Laryngeal framewmk surgery for the management of aspiration in high vagallesioDB. 

Am J Otolaryngol1998;19:1-1. 
Carrau R, PouA, Eibling D, et al. Laryngeal framework surgery for the lllllJl8.gement of aspiration. Head Neck 1999;21(2): 

139--145. 
Jalisi S, Netterville JL. Rehabilitation after cranial base surgery. Otolaryngol Clin North Am 2009;42(1):49--56, viii. 
Young VN, Zullo TG, Rosen CA. Analysis of laryngeal framework surgery: 10-year follow-up to a national survey. 

Laryngoscope 2010;120(8):1602-1608. 
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SECTION 2: THYROID 

OPEN THYROIDECTOMY 

Jeremy L. Freeman 

INTRODUCTION 

The traditional approach fur surgery of the thyroid gland is through the open teclmi.que. There has been a teeent 
movement in some centers toward minjmally invasive procedures, which include the mjnjmally invui.ve video­
assisted thyroidectomy innovated by the Italian surgeons and trans axillary robotic procedures made popular by 
the Korean group. I limit my remarks to the open technique. 

Thyroidectomy is performed for structural and functional problems of the dlyroid. The sttuctural issues 
that require surgical considcrati.on are tumors or other masses that compress adjacent m:gans (larynx, trachea, 
esophagus), tumors 1hat are or are thought to be malignant. or large unsightly tumors. The vast majority of 
functional problems requiring thyroide<:tomy are hyperdlyroid suues. 

Thyroidectomy has been perfo.rmed in one fmm or another since the 12th c:entw:y. Up until the late 
19th century, it had been looked upon as a "dangerous" operation not to be tabm lightly with the mortality being 
exceedingly high. Then, on to the surgical scene came Theodor Kocher, who was Chair of Surgery at the Univer­
sity of Bern, Switzerland. He refined the technique, bringing operative mm:bidity and mortality to an acceptable 
level; he was able to teach his methods to a host of surgeons from around the world. including William Halstead 
and Charles Mayo. Kocher won the Nobel Prize for thyroid swgery and left a legacy of technical skill so that 
smgcons around the world can now perform this procedure with safety and efficiency. 

A brief discussion of the pathology of thyroid neoplasms is provided below in a separate section. In 
general, the broad clusification of thyroid neoplasms includes benign tumors, well-di.ffenmtialed malignant 
tumors, poorly differentiated malignant tumors, and medullary thyroid cancer. The incidence of thyroid 
cancer is increasing at a staggering .rate-according to the American Cancer Society, the incidence has almost 
quadrupled in the Jut 20 yeus. However., the mortality rate hu remained constant-this suggests that the uue 
incidence is probably not rising but our detection rate, usually of tiny lesions, is. This increase in incidence is 
probably due to the increased use of ultrasonography of the neck. which is highly sensitive and detects masses 
in the thyroid that would not have been discoven:d by clinical examination, and if malignant, these muses may 
have never become clinically significant. In addition, there is an increased awareness by pathologists of the fine 
nuances of pathologic diagnosis of cancer of the thyroid, and perhaps the criteria applied recently would not 
have been in the past. 

It must be home in mind that a large segment of the populalion lwbors asymptomatic microscopic cancer 
of the thyroid. RepolU vary in autopsy and surgical studies: the highest incidence of canoer of the thyroid found 
in autopsies is in the Japanese and Finnish population (>30%). This fact should be considered when making 
decisions regarding management of microscopic disease detected by ultrasonography. 

Several organizations such as the American Thyroid Association, National Comprehensive Cancer 
Network. and the British Thyroid Association have gone to great lengths to establish guidelines for the 
management of thyroid masses. 

Benign masses in the thyroid gland can be disorders of colloid metabolism (ie., colloid nodules), infiam­
matory conditions (ie., various forms of thyroiditis such as Hashimoto's), and benign neoplasms such as 
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follicular adenoma. Malignant tumors of follicular cell origin are either well or poorly differentiated. Thmors 
of parafolli.cular or C cells are medullary cancers of the thyroid. 

The most common, well-differentiated thyroid malignancy is papillary carcinoma of the thyroid (PTC). 
There are now well-documented criteria for making the diagnosis. There are morphologic criteria, which con­
sist of the identification of papillary formation, but it is necessary to detect nuclear and cytoplasmic criteria 
as well. The latter includes washed out nuclei (Orphan Annie nuclei), nuclear grooves, nuclear inclusions, 
micronucleoli, powdery chromatin, cellular overlapping and crowding, psammoma bodies, and atypical cells. 

There exists a spectrum of pathologic appearances of PTC, which correlates with biologic aggressiveness 
of the cancer and ultimately outcome--these next three variants are the poorly differentiated types. Next in 
aggressive activity to the common PTC described above is the tall cell variant in which >50% of the lesion is 
comprised of cells where the height to width ratio is >3: 1. Prognosis is poorer in this cancer than the more com­
mon PTC. Further along the spectrum is insular carcinoma in which the malignant-appearing cells tend to form 
little distinct islands or "insulae." This is a particularly aggressive cancer. The final type of the PTC group is ana­
plastic carcinoma, which may demonstrate all of the characteristics of lesions mentioned above but has a highly 
malignant appearance with many bizarre cells, mitoses, and invasive behavior. This is one of the most aggressive 
cancers in the body, and the outcome is universally fatal. PTC is characterized by a significant propensity for 
regional metastatic spread to the central compartment lymph nodes and less frequently to the lateral neck. 

The second common well-differentiated malignancy is follicular carcinoma. This cancer is characterized by 
vascular and/or capsular invasion. It should be noted that often the cells appear benign, but the aforementioned 
criteria qualify this tumor as malignant. Follicular carcinoma can metastasize to distant sites, most commonly to 
the lungs, by hematogenous routes. Results of treatment of this cancer are generally somewhat worse than the more 
common PTC. The third type of follicular-derived malignancy is the Hurthle cell carcinoma. This is a cancer com­
prised predominantly of ''Hurthle cells" (also known asAshkenazy cells or oncocytes) and is thought to be a variant 
of follicular cells. These cells are cuboidal and contain granular, eosinophilic cytoplasm. They are rich in mito­
chondria. These cancers may also demonstrate, as with follicular carcinoma, vascular and/or capsular invasion. 

Medullary carcinoma of the thyroid, in contrast to the follicular cell-derived cancers, originates from 
parafollicular or C cells, which embryologically are neural crest derivatives. The cancer is comprised of spin­
dle-shaped cells in varying degrees of organization. One of the hallmarks of this cancer is the presence of amy­
loid detected by Congo red staining. This cancer can occur in a hereditary fashion, sporadically or with multiple 
endocrine neoplasia (MEN) syndromes. This cancer displays varying tendencies to aggressive behavior but has 
a marked propensity for lymph node metastases. The cancer secretes calcitonin and carcinoembryonic antigen 
so that immunohistochemical staining of these substances can make the diagnosis pathologically. Diagnosis 
and surveillance are also aided by serum determinations of both of these markers. Detection can also be made 
of the hereditary types in many cases by the determination of ret oncogene in the blood-this oncogene allows 
identification of suspected cases via umbilical cord blood in the newborn and in suspected family members in 
known k:ind.reds facilitating early management of potentially lethal cases. The pathology in patients with hyper­
thyroid states demonstrate hyperplastic and convoluted papillae with a background of an inflammatory picture 
consistent with an autoimmune condition. 

HISTORY 

The usual presentation is a mass in the thyroid. In the era before the widespread use of ultrasonography, most 
masses were detected by palpation. Now most masses are detected by ultrasound and to a lesser extent com­
puted tomography (CD, magnetic resonance imaging (MRI), or positron emission tomography, and in a large 
number of cases, these masses are incidental findings on imaging done for reasons other than suspicion of a 
thyroid problem. Some patients present with compressive symptoms such as dysphagia or airway compromise 
either acute or chronic due to a large mass in the thyroid or diffuse enlargement due to colloid goiter, thyroiditis 
or malignancy. A small number of patients with cancer may present with evidence of metastatic spread usually 
to the lateral neck before the primary in the thyroid has been discovered. It is rare for patients to have distant 
metastases at the time of their first presentation. 

The history of medullary cancer of the thyroid may be similar to PTC; however, with the advent of 
advanced biochemical and molecular testing, patients with this disease may be detected by elevated calcitonin 
and/or increase in serum ret oncogene determination. In infants with a known genetic predisposition, analysis 
of umbilical cord blood for ret oncogene can make the diagnosis at birth thereby allowing early intervention. 
Elucidation of a family history is important as this may give a clue as to the genetics and the need to manage 
family members. In addition, patients should be asked about symptoms as they pertain to multiple endocrine 
neoplasia type 2 (MEN 2). 

Patients with a hyper- or hypofunctioning gland present with systemic symptoms consistent with meta­
bolic hyper or hypoactivity. Thus, patients with hyperthyroidism may complain of nervousness, anxiety, heat 
intolerance, weight loss, tachycardia, tremors, and inability to focus, concentrate, or sleep. Patients with Graves 
disease have exophthalmos. Patients with hypofunction complain of fatigue, weight gain, and sluggishness. The 
primary management of hyperfunction is medical with surgery reserved for those patients who fail medical 
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lULE 14.1 Risk Fadlll'l 

....... FMIIII 

•• • Dysphagia • lrwasive lesion 

• ElfMed serum calcitonin • F rmJiixed nodule • M etast«ic nodes 
• Elhnicity • lymphadenopathy • Stipp led calcilicati on 
• Family history (syndrome) • Rapid increase in size 

• Place of birth • Size>4 em 
• Radiation exposure • Suspicious/atypicaVpositive cytology 

• Vocal cord paresis 

Scu~te: Mt Sinal Hospl1ai/Unlvv!llty of Toronlll. 

lll8Il8gement. It is still not known specifically what the hormonal effect of pregnancy is on thyroid m.asses, but 
at t:Uru:s womm will present with a thyroid IDll88 or malignancy during~· This brings up a man.agcm.co.t 
dilemma. Surgery is clcferml until term unle881he tumor is causing significant compression or the malignancy 
is high grade or dc:mon.strlting agres!ri.ve behavior. Hyperl'unotioning glands in pregnancy sometimes requ.i.Ie 
smgicallllliDllgcment if symptoms and biochcmistJy are DOt controlled by medical management. 

It is importalll, in patients in whom foUicular cell~ved malignaocy is suspected. tbat a thorough history 
be obtained for patient- or tumor-related risk factOis (see Table 14.1). Qarificlltionoftbeae factOis significantly 

affects decision making for s~ intervention. 
Patients should be questioned about how they perceive their body image widllargc cosmetically obtrusive 

ID.U9el. Certainly a patient's own desires regarding the removal of a :mass mould be consi.den:d in making a 
decision for intervention or oot. 

PHYSICAL EXAMINATION 

Most tmnors are palpable and often visible when the patient presents with a mass that baa been dctl:ded clioi.­
cally. In patients whose tumors have been discovered by imaging. the mass is usually not palpable. Careful 

documentation of the characteristics of the mass should be performed u clues that may help fadlitate diagno­
sis and surgical approach may be established (e.g., n:trostemal goiter focuses attention to an approach to the 
mediastinwn and a fixed hard mass may suggest malignancy). Those patients who preaent with lymph node 
metastasis present with palpable adenopathy in the lateral neck com.partment(s). 

Examination of the laJynx is mand.ato.ty in any patient with a mass in the thyroid. The presence of 
impairment of vocal cord mobility in the presence of a mass in the thyroid is a strong predictor of an invasive 
maliJIUIIICY. 

Patients with hyperthyroidism should have a thorough system review for the documentation of signs of 
metabolic abnormalities. 

INDICATIONS 

Total Thyroidectomy 

1. Patienb with FNA-proven follicular cell-derived cancer 
2. Patients widl a high risk for cancer (e.g .• 7G-year-old man from the Pbillppines with 6-cm nodule, stippled 

calcification on u1truound, and suapicioua cytology) 
3. Patients with medullary carcinoma of the thyroid 
4. Patients with compressive symptoms and diffwJe thyroid disease 
5. Patients with 1~. llDiigbtly, or symptomatic goiters 
6. Patients with hyperthyroidism 

Subtotal Thyroldactomy 

1. Patients with lllli.latmal, solitaxy masses with a low index of suspicion for malignancy (e.g., 25-year-old 
white female with a 2-cm nodule wi1h benign or indeterminate cytology) 

2, Patients with compressive symptoms and a unilateral mass 
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CONTRAINDICATIONS 

1. Patient with a diagnosis of anaplastic carcinoma with massive locally invasive tumor 
2. A systemically infirm patient with severe organ failure (e.g., severe cardiac compromise, dementia, and 

renal disease) 

It may be efficacious to remove primary follicular cell cancers of the thyroid in the face of distant 
metastases to facilitate the administration of radioactive iodine. 

PREOPERATIVE PLANNING 

The patient with a mass in the thyroid gland should have a serum thyroid stimulating hormone level, an 
ultrasound, and a fine needle aspiration (FNA) biopsy. FNA is an extremely useful diagnostic modality, but the 
sensitivity and specificity are still not high enough that clinicians can put a great deal of confidence in the results, 
unless malignancy is reported; this cytologic diagnosis can be relied upon. There are myriad reporting systems 
according to country, institution, and individuals. A major attempt has been made to standardize reporting of 
FNA results by the National Institutes of Health, which is referred to as the "Bethesda Classification." 

Based on the history, physical examination, imaging, and FNA result, the patient can be classified as being 
low or high risk for malignancy. While there is no formula using the above parameters, there are risk factors that are 
noteworthy to predict for malignancy (fable 14.1 ). From a patient perspective they include ethnicity (Filipinos have 
a very high incidence of thyroid cancer) or exposure to ionizing radiation remotely. Tumor factors include rapid 
enlargement or evidence of regional metastases. An imaging finding that is highly predictive of cancer is stippled 
calcification on ultrasound or CI'IMRI. Malignant, suspicious, or atypical cytology on FNA is highly predictive of 
cancer. The whole of the clinical and investigatory picture should be analyzed to determine a risk category. 

Those patients with a large retrostemal goiter, compressive symptoms, suspected regional metastases, or 
invasive tumors should have cross-sectional imaging to demonstrate extent of disease. This study is helpful in 
decision making for approaching the thyroid through transcervical versus sternotomy access. 

Patients in whom medullary carcinoma of the thyroid is suspected should have certain studies including 
serum calcitonin, carcinoembryonic antigen, as well as ultrasound of the thyroid and cross-sectional imaging 
of the neck, thorax, and abdomen (looking for metastatic disease). Ret oncogene determination is done for 
suspected family members in hereditary and syndro:mic situations. 

Patients with hyperthyroidism usually have been thoroughly evaluated by an endocrinologist by the time 
they are referred to a swgeon. They will have had thyroid function studies, uptake radioactive scanning, and 
imaging. As mentioned above, these individuals have usually failed medical management from a biochemical 
or symptomatic point of view; they may have been intolerant to the medication or their symptoms are so severe 
that swgical intervention is mandatory. 

Patients with hyperthyroidism are given a 1-week preoperative course of potassium iodide to assist in 
minimizing vascularity of the gland. It is mandatory that beta blockade be continued pre- and postoperatively 
to mitigate against a thyroid storm. 

SURGICAL TECHNIQUE 

There are two basic swgical procedures for open thyroidectomy; total or subtotal. Since total thyroidectomy is 
actually a bilateral subtotal procedure, only a subtotal procedure will be described. 

The surgery is performed under general anesthesia; local anesthesia is possible in those rare cases where 
a patient has a major aversion to general. There is, however, no compelling advantage for a local anesthetic. 
Patients are placed in the prone position with a bolster under the shoulders to extend the neck. Care should be 
taken in patients with cervical spine disease. Some surgeons prefer not to place a bolster, claiming that this 
maneuver distorts the anatomy of the recurrent laryngeal nerve. 

The incision is planned midway between the cricoid cartilage and the sternal notch (Fig. 14.1). It is prefer­
able to place the incision more superiorly in pliable neck skin rather than inferiorly toward the clavicles; this 
mitigates against migration of the incision caudad and unsightly scarring. The breadth of the incision is usually 
from the medial borders of the sternomastoid muscles. In the patient with a short neck in which the cricoid 
cartilage almost touches the sternal notch, it is necessary to place the incision on the cricoid. If a uni- or bilateral 
neck dissection is necessary, the incision is extended toward the mastoid tip on one or both sides. 

Superior and inferior flaps are elevated using blended cutting and coagulation cautery. Appropriate eleva­
tion is performed for the neck dissection if required through the extended incision. Securing of the flaps is 
maintained by suturing the skin edge to the drapes. I have tried a number of securing techniques including self­
retaining retractors and dural hooks but has found that simple suturing with 1-0 silk works best. 

The midline raphe is then divided from the sternal notch to as close to the thyroid notch as possible in 
order to facilitate exposure of the gland. I then gently place my finger between the sternothyroid muscle and 
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Inferior 
parathyroid 

RGIIIE 1 .. 1 W~h the patient in the prone position, the incision is made midway between the cricoid cartilage and the sternal 
notch. lncisi o ns placed more superiorly are more cosmetic than those approaching the sternal notch. 

the sternohyoid muscle (on both sides if total thyroidectomy is performed) to bltmtly develop the imcrvcni.ng 
plane. With a Jackson retractor gently retracting the sternohyoid. the deep strap sternothyroid ia demonatrated. 
This latter broad-banded mWicle is then divided horizontally with cautery to facilitate exposure of the thyroid 
This has been decried by some suxgcons with the assertion that it oomprom.i8C8 phonation; since there is no 
compelling evidence supporting this and I have not personally seen this occur; I have therefore continued to 
employ division of the IlliiSCle. With gentle blunt dissection using a "peanut di..ssmor,'' the divided ends of the 
sternohyoid muscle are reflected superiorly and inferiorly off the gland. The entire lobe of the thyroid should 
be apo!led lit this point. 

Identification of the recum:nt laryngeal nerve and the inferior paradlyroid glands is the next step. With the 
entire lobe exposed, it is prudent to identify the trachea for landmark purpo8C8. I use a "pinch-bum tcchniquc" 
using bipolar cau.tery. The ophthalmic bipolar cautery can be used u a precisi<m cutting and coagulation insiiU­
ment by holding the tissue, gently bringing the tips together, holding the tissue while current is applied. gently 
squeezing the lis~~~e, and, while the cuneDt is &till on. sliding the tips off. Using this t.eclmique, the central 
compartmeJ~t tissue abuUing the inferior border of the iathmus of the thyroid is dis~ free tbc:reby exposing 
the airway. 

Attention ia now directed to the lateral aspect of the lobe to be resected. The surgeon's thumb of the 
non-i.mtrumc:Dt-bearing band appliea traction to the trachea, pushing it to the opposite side. A Jacbon retractor 

applies gentle tracti<m on the a~t end of the inferior sternohyoid muscle hooking it at a 45-degree angle to the 
airway and pulling it inferolaterally. This maneuver exposes the triangle bounded by the carotid artery, the lat­
eml border of the trachea, and the inferior border of the thyroid lobe. The recunemlaryngeal nerve will almost 
always be found in this triangle. A "peanut" dissector in this triangle in the dimcti<m of the excursion of the 
nerve will find the structure caaily. At times the nerve will not be found here but will be in the vicinity. Sweep­
ing the adjacent soft tissue from superior to inferior in the dilecti<m of the nerve will expose it when it is not 
in the triangle. Some IIUJICOll8 locate and confinn the physiologic integrity of the nerve using nerve monitors. 
I feel that this is not a subalitute for a aound surgical anatomical knowledge of the nerve position; atraumatic 
surgical technique ensures the electrophysiologic well-being of the nerve. 
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R&IIIE1U 
The recurrent laryngeal nerve 
and superior/inferior para­
thyroid glands are displayed 
with the thyroid lobe retracted 
medially on the trachea. 

SECTION 2 lbyroid 

If one is resecting 1he right lobe and difficulty is encoun~ identifying the right recurrent nerve, 
consideration should be given that a ''nomecua:ent laryngeal nerve" is present. This occurs in about 1% of 
nerves. Attention should them be given to 1he superior aspect of the lobe looking for the nerve coming din:c:tly 
from the carotid shealh coursing to the posterior aspect of the cricothyroid joint. 

In removing a very large mass with a significant mediastinal component, blunt finger dissection along 
the surface of the gland is usually effective in delivering the mass from the mediastinum into the neck, allow­
ing for identification of the nerve and parathyroid glands. Most luge mediastinal masses can be removed by 
a transcervical melhod. Sternotomy is not usually necessacy but may have to be done for deeply plunging 
tumors, malignancies thought to invade the great vessels in the mediastinum. tumors that descend behind 
the innominate artery and vena cava. or in patients who are short and squat making ttanacerv.i.cal removal 
te<:hnically difficult. 

Once the position of the nerve is confumed visually, the inferior parathyroid gland should be identified. It 
is usually found as a 2 x 3-mm. caramel-colored ellipsoid structure at the superior hom of the thymus gland in 
1he liUeral axis of the 1hyroid and thymus. However, the position can be quite variable and identification is made 
visually. The parathyroid gland at times may be buried within 1he substance of 1he thymus or in the superior 
mediastinum, making easy identification through the standard neck approach difficult. Latger inferior thyroid 
vessels can be ligated with sutures or clips; smaller ones are managed. wiJh bipolar C~Ul1ely. 

Attention is now tumcd to 1he superior aspect of 1he lobe. A small Jackson retractor is placed under the 
sternohyoid muscle to expose the lobe that is covered by the superior cut end of the sternothyroid muscle. 
Bipolar cauterY dissects the muscle in a cephalad direction off the superior lobe. 

With a laJ:EC mass or a mass that has a significant mediastinal oomponcnt, it may be neccssaey to release 
1he upper pole as described below in order to .facili!ate identification of the inferior parathyroid gland and 1he 
recurrent nerve inferiorly. The space between 1he medial aspect of the upper lobe and 1he cricothyroid muscle 
is then idcntifi.ed (Joll space). A "pe.mut" dissector then is used to apply a gentle sweeping motion to the medial 
aspect of the lobe 1hereby separating it from 1he cricoehyroid muscle and exposing the Joll space. The small 
wisp of 1he extemal branch of the superior laryngeal nerve (EBSLN) is 1hen seen coursing from lateral to 
medial lying on 1he surface of the muscle usually under a serosal layer. 

Once the EBSLN has been secured, an Allis clamp is applied to the superior lobe and it is pulled in an 
inferior direction. The superior thyroid vascular axis is then idcntifi.ed and 1he vessels arc ligated separately 
with either cautery or suture ligation. 

A larger Jackson retractor is then placed so that the sternohyoid muscle is retracted laterally perpen­
dicular to the airway. The interface between the investing fascia and the gland proper is then identified, and 
the fascia is then dissected free of the gland laterally approximately halfway along the lateral homer. The 
superior parathyroid gland that looks similar to the inferior one is usually seen along this lateral border 
and can safely be swept laterally on its blood supply. This superior gland derives its major blood supply 
from the inferior thyroid axis along the thyrothymic axis, but conttibutions are also from the superior 
thyroid vascular axis. It is essential to ensure that the entire superior aspect of 1he 1hyroid is included. in the 
specimen. A common error is to leave thyroid tissue in the bed by ligating the superior vessels low on the 
gland (Fig. 14.2). 

Once all the above are completed, the previously identified. recurrent laryngeal nerve is then traced 
to its entrance into the posterior aspect of the cricothyroid joint. The technique employed is spreading 
the tissue above and just medial to the nerve with a fine hemostat and coagulating this tissue with bipolar 
cautecy. At times thyroid tissue can abut 1he nerve just as it is entering the joint It ma.y be necessacy to 

Superior parathyroid 

Midlle thyroid vein 

Recurrent 
laryngeal nerve 

Inferior parathyroid 
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Superior pan~thyroid 

Middle thyroid vein 

Recurrent 
laryngeal nerve 

lnfarior parathyroid 

Berry's ligament 

M!Kiially retrac!IK1 
thyroid lobe 

MilliE 14.3 All relevant anatomy is displayed. Note the EBSLN is shown as it enters the cricothyroid muscle (this nerve 
should be identHiable in the majority of cases). Sharp dissection is this case (or bipolar cautery dissection) is used to divide the 
thyrotracheal (Beny) ligament lXI release the lobe from the airway. 

use scalpel dissection to separate the thyroid from the nerve. This is another common area to inadvertently 
leave thyroid tissue. The suspensory ligament of Berry that attaches the fucia investing the gland to the 
cricoid and trachea is locaJed just medial to the nerve as it enters the III}'OX; the cephalocaudad length var­
ies between patients. Usually slwp dissection or bipolar cautery is necessary to separate the gland from the 
trachea at this point (Figs. 14.3 and 14.4). Pinch bumi.ng with bipolar cautery then precisely allows removal 
of the underside of the gland from the underlying tracheal cartilaJO. This is performed until the gland is 
about 1 em from the nerve and then monopolar cautery can be used. It should be CD.Iiun:d that the pyramidal 
lobe is identified and followed superiorly as much as technically possible to be included in the specimen. 
This latter maneuver allows maximum removal of thyroid tissue if radioactive iodine administration is 
contemplated. 

H a total thyroidectomy is to be performed. the same procedwe is canied out on the opposite aide. H a 
subtotal procedure is done, then a Kelly clamp is applied vertically 8CI'OS3 the contralateral lobe and the lobe 
in question is resected and sent to padtology. It is preferable to perform as extensive a procedure that allows 
exposure of the trachea so that, in the evem of a postoperative hematoma that requires emergency airway 
establishment, the trachea is in full view no longer covered by the thyroid 

H cancer is proven or suapected. a thorough search for lymphadenopathy by inspection and palpation :is 
conducted in the central compartment, the paratraclleal. area, the superior mediastinum. and level 4. H suspi­
cious nodes arc encountered, they arc removed in as much of an en bloc fashion as possible. 

The surgical field :is then copiously irrigated and any bleeding is managed using bipolar cautery. The 
anesthetist is then aala:d to apply positive presswe (Valsalva :maneuver) looking for any bkeding. Sometimes 
annoying oozing occurs at the point of entry of the rc:c:ummt nerve into the larynx. H there is .reticence to apply 

Supertor parat~rold 

Recurrent 
laryngaal narve 

Cr1oold cartilage 

FlliUIIE 1U 
With the Beny I igament 
divided and relevant 
anatomy displayed, the 
lobe is dissected from the 
airway. 
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cautery to this area, I have found that a small pedicle of sternothyroid or a free piece of sternothyroid muscle 
applied to the bleeding area can act as a promoter of coagulation. 

Suction drainage is not generally used for any thyroidectomy unless there has been troublesome bleeding 
intraoperatively or there remains a large "dead space" as a result of a large mass. 

No attempt is made to approximate the sternothyroid muscles. The sternohyoid muscles are approximated 
in the midline using continuous absorbable 3-0 suture. A 1-cm dehiscent area is deliberately left at the inferior 
aspect of this closure so that. in the event of a hematoma, this allows drainage under the skin rather than allow­
ing the blood to occlude the airway. The platysma is approximated by a continuous 4-0 absorbable suture, and 
the skin is then reapproximated using a 4-0 subcuticular absorbable suture. Steri-Strips are then applied to the 
incision, and no other dressing is employed. 

POSTOPERATIVE MANAGEMENT 

Patients are closely monitored in the recovery room for bleeding and airway compromise. If the patient's 
condition is stable for 2 hours, they are transferred to the ward where they are closely monitored for at least 
12 hours. A serum parathyroid hormone (PTII) level is done 1 hour postoperatively. Serum calcium is performed 
at 12 hourly intervals. Observation for the development of Trousseau and/or Chvostek sign is done every 4 hours; 
the presence of either one of these signs triggers a calcium measurement. It has been shown that PTII level is 
highly predictive of parathyroid insufficiency. When levels fall below a critical level (1.1 pmol/L), patients are 
placed on prophylactic oral calcium and vitamin D; this allows for early discharge. Monitoring and weaning are 
performed as an outpatient. Asymptomatic patients above 1.6 can safely be discharged on the first postoperative 
day. Patients in between these levels are monitored closely. Patients whose calcium and PTII plummet or in 
those who become symptomatic, intravenous calcium may be necessary until the serum calcium has stabilized. 
Patients who have undergone total thyroidectomy are given thyroid hormone replacement on discharge. 

If drains are used, the Jackson Pratt variety are preferred and they are attached to suction "grenades." 
They are usually removed in 48 hours or when effluent is scant ( <25 mU24 hours). Steri-Strips are removed in 
7 days. As skin sutures are absorbable, no removal is necessary. All patients undergoing thyroid surgery should 
have an examination of the larynx in the postoperative period. 

Postoperatively all patients are monitored in conjunction with the Endocrinology Service. Decisions 
regarding application of radioactive iodine for malignant tumors are made in a multidisciplinary fashion. 
Currently there is a tendency, using various guidelines (American Thyroid Association, Thyroglobulin-based 
evidence, Mayo Clinic Guidelines using MACIS scoring), to less usage of radioactive iodine since the evidence 
is increasing that there is no value added in giving radioactive iodine to early well-differentiated cancer or 
cancers with favorable pathology. 

COMPLICATIONS 

The complications and incidence of open thyroidectomy in our institution are as follows: 

1. Hematoma <1% 
2. Permanent injury to the recurrent laryngeal nerve 0.01% 
3. Permanent bilateral vocal cord paralysis 0% 
4, Permanent hypoparathyroidism 4% 
S. Permanent injury to the EBSLN? 
6. Seroma <1% 
7. Wound infection <1% 

These potential complications should be discussed openly with the patients who are to undergo open 
thyroidectomy as part of the consenting process. 

Hematoma requires emergency drainage and identification and management of the bleeding source under 
general anesthetic since a hematoma may cause tracheal compression with loss of airway. A large rapidly 
expanding hematoma may need to have the incision opened on the nursing unit, the strap muscle sutures cut 
and the hematoma evacuated in order to restore the airway. The patient must then be transferred to the operat­
ing room where the wound should be explored. hemostasis obtained, and the wound irrigated and then closed 
as in the original surgery. 

Permanent injury to the recurrent laryngeal nerve results in unilateral vocal cord paralysis. This is usu­
ally the result of intraoperative blunt trauma, trauma from cautery, or inadvertent sectioning of the nerve. 
Many of these paralyzed vocal cords while not regaining movement are compensated by the mobile cord 
gradually moving across the midline to oppose the paralyzed one and thereby reinstating almost normal 
phonation. Those patients who do not attain a normal voice within 6 to 8 months may undergo a vocal cord 
medialization procedure with Isshiki laryngoplasty type I being the most popular technique. Alternatively, 
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recently good voice results have been obtained with the Miyauchi procedure whereby one of the descending 
branches of the ansa cervicalis is anastomosed to the severed end of the recurrent nerve before it enters the 
larynx. Permanent bilateral cord paralysis as a result of bilateral recurrent nerve injury fortunately is rare but 
devastating. Tracheostomy is the treatment of choice, although occasionally a patient with both vocal cords 
paralyzed in the paramedian position will have an adequate airway for phonation and breathing with little 
exertion. Very good results have been reported in the treatment of bilateral vocal cord paralysis using laser 
arytenoidectomy or cordotomy. 

The true incidence of injury to the EBSLN is not known with certainty since the only accurate way to 
diagnose this is by cricopharyngeal electromyography, which is not widely available. Occasionally patients will 
complain of a dysphonia postoperatively, but there is no obvious laryngeal finding. These patients may have an 
injury to the EBSLN. These injuries may be crippling in patients who rely on their voice for livelihood. 

Transient hypoparathyroidism is managed as described above. Permanent hypoparathyroidism is managed 
with oral calcium and vitamin D. 

Seromas are rare events but resolve well with serial needle aspiration of the fluid. Usually resolution 
occurs with three or four aspirations. 

Wound infections are rare following this surgery but, when they occur, are adequately treated with appro­
priate antibiotics as an outpatient Rarely does an abscess occur requiring wound exploration through the inci­
sion and drainage. 

RESULTS 

1btal thyroidectomy in experienced hands is a safe and effective operation. The results in terms of survival and 
recurrence for early follicular cell cancers approach 100% and 0%, respectively. The results are not as good 
with advanced stage cancer. 

The results of treatment of medullary cancer of the thyroid vary with stage of presentation and whether 
it is familial, associated with MEN 2A, sporadic, or associated with MEN 2B (increasing aggressive biology). 

Results of treatment of benign conditions, compressive tumors, and cosmetically obtrusive tumors are 
excellent Results of treatment of hyperthyroidism with total thyroidectomy is excellent in returning the patient 
to a biochemically euthyroid state and significantly improving symptoms. 

PEARLS 

Open thyroidectomy is performed for structural and functional problems. 
Structural problems include suspicion of malignancy, compressive symptoms, and cosmetically unsightly 
goiters. 
Functional problems are usually hyperthyroid states, and surgery is performed in the majority of instances 
for failure of medical management 
The incidence of follicular cell-derived thyroid cancer has increased at a staggering rate probably as a result 
of widespread use of ultrasonography and more awareness of pathologic criteria. 
All patients with thyroid nodules or functional problems require a history, physical examination (including 
visualization of the larynx), thyroid function studies, ultrasonography, and FNA of any significant nodules. 
Surgery for suspicion of cancer is performed for patients in the significant risk strata. 
Open thyroidectomy that is done after careful evaluation and preoperative planning following the strategic 
approach as outlined above is a safe and rewarding operation. 
Wide exposure of the gland is mandatory. 
Removal of the lobe should be done only after both parathyroids (not always possible), the recurrent laryn­
geal nerve, and the EBSLN have been identified. 
Results of treatment for all groups is highly successful. 

PITFALLS 

Failure to adhere to strict risk stratification indications will result in needless surgery. 
Failure to have a strategic and careful stepwise approach to open thyroidectomy as outlined above will result 
in poor outcomes. 

INSTRUMENTS TO HAVE AVAILABLE 

A basic head and neck-thyroidectomy pack 
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ROBOTIC THYROIDECTOMY 
FOR THYROID CANCER; USING 
A GASLESS, TRANSAXILLARY 
APPROACH 

Woong Youn Chung 

INTRODUCTION 

Over the last decade, improved socioeconomic status has increased interest in bealth and quality of life. 'Ibis 
trend has ~IItty influenced the 110-calli:d doctor-patient relationship and trcaanent plmning. Previously, 
patienll' attitudes to thenpy were somewhat passive, and patients usually followed doctors' ICCOliliiiCidats. 
However, nowadays, patients study their diseases wring the lntemet or specialty publications and seek advice 
about their dilieasc: sWuscs and treabrumt options from various experts. Subsequeotly, they actively participate 
in therapeutic decllion making with 1heir doctors. Accordingly, mauy medical and surgical therapies bad been 
modified basc:d on quality of life associated fadors, such as postoperative pain. mmbidity, length of hospitaliza­
tion, coamellis, and return to full activity. In accord with these concepts, minimally invasive surgery has rapidly 
developed in various surgical fields. 

Minimally i.nvllsive and endosoopic surgical techniques have only recently been used in the head and neck 
area, due to the spatial and anatomical limitations imposed by a Jack of preexisting working space, the hyper­
VII8cularities of target orgiiDB, and the fact that these organs are smrounded by critical nerves and major vessel8. 

After the lim mport was issued on cndoscopic thyroidectomy by HWichcr et al. in 1997, various types of 
minima!Jy invasive and endoscopic surgical techniques were introduced for the thyroid gland. However, endo­
scopic thyroidectomy bad some limitations: (1) the operative view is UDBtable becaUie SUfBCODS tend to rely on 
llllllistants (rotating IC&idents, interns) to hold sropes; (2) it is difficult to perform sharp dissection around the 
recurrent 1aryngeel nerve (RLN) or in the Berry's ligament region with endoecopic instruments; and (3) the 
straight and ft'latively unsopbisticlded design of endoscopic instruments makes it diflicult to perform meticu­
lous lymph node dissection in deep, narrow areas or regions with an angled approaclJ. 

In the late 20th century, dexterous robotic technology with computer-enb.anced, m.uter-6lave telemanipu­
bdor systems wu introduced to the surgical field. The me of surgical robotic systems has enabled surgeons 
to overcome the above mentioned shortcomings of Clldoseopic thyroidectomy by providing tlJrcc.dimeosional 
images in magnified view and allowing greater dexterity and more accurate instrument moveilleiD, fur exam­
ple, by hand-tremor filtering, by motion scaling, and by enabling fine movements. Purthcnnore, the camera 
and instJumenlll are completely controlled by the surgeon. These advantages are particularly useful when the 
operative field is deep and narrow and when sharp dissection is needed. 

In 2007, the surgical safety and feasibility of robotic thyroid surgery using a gasless, transaxillary 
approach was first introduced by swgeons in Korea, and since then, many studies have been performed 
concerning the technical aspects and functional or surgical outcomes of robotic thyroid surgery. Currently, 
robotic thyroid surgery is viewed as a promising method in the minima11y invuive surgical armamentarium 
for the thyroid gland. 

In this chapter, the detailed method of robotic thyroidectomy for the managelliClt of well-differentiated 
thyroid cancer is described. 
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HISTORY 

In 1909, Theodor Kocher won the Novel prize for performing the first successful total thyroidectomy using 
an aseptic technique, and for a century, conventional open thyroidectomy was considered the safest and most 
effective method and the standard operative approach to the thyroid gland. However, the conventional open 
method requires a long skin incision and a wide skin flap in the anterior neck area, which can lead to prominent 
hypertrophic scars or keloids and discomfort in the anterior neck due to fibrosis and adhesions. 

The minimally invasive approach to thyroid swgery was introduced by Gagner et al. in 1996, who issued 
the first report on endoscopic subtotal parathyroidectomy for secondary hyperparathyroidism. Subsequently, 
Hiischer et al. reported the successful performance of endoscopic right thyroid lobectomy for a thyroid nodule, 
and in 1997, Yeung et al., described endoscopic thyroid and parathyroid surgery. 

In 1998, Shimizu introduced video-assisted neck swgery using a gasless technique, and in 2000, Ikeda 
described an axillary approach and Ohgami using a breast approach. To improve cosmetic results, endoscopic 
thyroidectomies based on various approaching routes have been described, such as cervical (minimally invasive 
video-assisted thyroidectomy), anterior chest wall, breast, axillary, axilla-bilateral-breast, bilateral axillary, 
unilateral axillo-breast, and bilateral axillo-breast approach and postauricular and axillary approach. To create 
working space, continuous C0

2 
insufflation method and a gasless method using an external retractor have been 

applied. These various approach routes and methods for sustaining working space have their own advantages 
and pitfalls, and thus, currently no one technique can be described as better or optimal. Nevertheless, more 
comfortable, less demanding, and efficient methods are favored and widely used by beginner surgeons. 

During the transaxillary approach, which was introduced by Ikeda, the swgeon approaches the lateral 
aspect of the thyroid, from which he can easily manipulate the superior and inferior poles of the thyroid and 
identify the parathyroid and RLN. Ikeda used continuous C0

2 
insufflation to create working space, but when 

this method is used, the field of view can easily be disturbed by smoke or fumes created during electrical 
cautery and or by a Harmonic scalpel. To solve these problems, I developed a gasless endoscopic operation 
method using an external retractor and a transaxillary approach in 2001. The gasless endoscopic method pres­
ents no risks of complications, such as hypercapnia, respiratory acidosis, tachycardia, subcutaneous emphy­
sema, or air embolism, and is based on the use of an external retractor which I designed which can be connected 
to a continuous suction line by a channel in the midline of the retractor blade. 

Our operative technique takes advantage of the gasless method and the transaxillary approach. The most 
remarkable benefits of this method were realized while performing central compartment neck dissection (CCND) 
on malignant tumors from the carotid artery to substernal notch and pre laryngeal area, including paraesophageal 
lymph nodes. Other additional benefits of this lateral approach are that the anterior surfaces of the sternoclei­
domastoid (SCM) (sternal head) and strap muscle are not dissected, which enables the surgeon to preserve the 
sensory nerves around the anterior neck area, and thus, to avoid any postoperative hyperesthesia in its region. 

Nevertheless, endoscopic surgery has its limitations due to the technical complexities associated with 
managing nonflexible endoscopic instruments given a two-dimensional (2D), flat operative view. However, 
the da Vmci surgical robotic system (Intuitive, Inc., Sunnyvale, CA) substantially overcomes the haptic (non­
tactile sense), optic (2D representation), and instrumental limitations of conventional endoscopic procedures 
and facilitates minimally invasive surgery. In 2007, we used the dexterity of this robotic system (the da Vmci S 
system) to perform the first successful robotic thyroidectomy using a gasless, transaxillary approach in patients 
with cancer of the thyroid, and since, the technical safety, feasibility, functional benefits, and surgical outcomes 
of this approach have been serially described. 

PHYSICAL EXAMINATION 

A complete examination of the head and neck must be performed. The size and mobility of the primary tumor 
are important. It is also critical to note fixation to the skin or underlying structures since this may be a contrain­
dication to this procedure. The identification of the enlarged lymph nodes in the central neck as well as the lat­
eral neck greatly influences the decision making with regard to the extent and type of surgery to be performed. 

INDICATIONS 

I had performed 650 gasless endoscopic thyroidectomies using a transaxillary approach from 2001 before 
performing the first robotic thyroidectomy. Based on the feasibility and safety of endoscopic thyroidectomy 
for papillary thyroid microcarcinoma, initial cases treated by robotic thyroidectomy were limited to well­
differentiated thyroid carcinoma (WDTC) with a tumor size of ~ em without definite extrathyroidal tumor 
invasion (Tllesion) or to follicular neoplasm with a tumor size of ~ em. Lesions located in the thyroid dorsal 
area, especially adjacent to the tracheoesophageal groove, were considered ineligible due to the possibility 
of injuring the trachea, esophagus, or RLN during robotic thyroidectomy. However, as robotic experience 
accumulated, I was able to manage unexpectedly encountered advanced cases, such as cases with definite 
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adjacent muscle invasion or multiple nodal metastasis, successfully without open conversion. Currently, the 
indications fur robotic thyroidectomy have been expanded to include patients with T3 or luger size lesions. 

All pat:ic:ms an; ~y diagnosed and histologically caofinnrAi byultnsonogniphy-guided fine-needle 
aspiratim biopsy. Staging nec1: ulttasonography and neck cr scan can be used to evaluate preoperative clinical 
~- Tbe cligjbillty cri11:ria fur robolic thyroidectomy are as follows: (1) WDTC. (2) a primary IUmor size of 
S 4 an, and (3) minimal invasion by primuy tumor into the anteriar thyroid capsule md strap muacle. 

CONTRAINDICATlONS 

The exclusion criteria that should be applied are (1) definite tumor invuion of an adjacent organ sw:h as the 
RLN, esophagus, major vessels, or trachea; (2) metastasis to multiple lymph nodc3 in multilevels of the lateral 
neck; or (3) perinodal infiltration at a mewtatic lymph node. 

SURGICAL TECHNIQUE 

With the patient placed in the supine position under gcmcral anesthesia, the neck is extended slightly, and the 
lesion-side arm is raised and fued to provide the shortest distance from the axilla to the anterior neck. A 5- to 
6-cm vertical akin incision is then made along the lateral border of the pectoralis major muscle in the axilla 
(Fig. 15.1). A subplatysmalskin flap from the axilla to the anterior neck area is then dissected over the anterior 
surface of the pectoralis major muscle and clavicle by electric cautery under direct vision. Atrer exposing the 
medial border of the SCM muscle, the dissection is approached dlrough the avascular space between the ster­
nal and clavicular heads of the SCM and bcnca.fh the strap IIlllScle until the conlnllatcrallobe of the thyroid is 
exposed (Pig. 15.2). Next. an extemal retractor is inserted through the akin incision in the axilla and raised to ® maintain the working field (Video 15.1). According to this method, robotic arms are inserted through a single 
incision in the axilla (Fig. 15.3). Th pnwc:ntintcrlc::n:occ between robotic arms, the placemeut of the PcoGrasp 
forceps and the angle and inJ:craDn distances of the robotic arms are extlemely important. For the approach 
from the right-side, a 12-mm trocar for the camera and a dual-clwmel endoscope with 30-degree down view are 
loc:ated in the center of the axillaxy incision. The camera should be placed in the lowest part of the incision and 
iJB tip directed upward. An 8-mm trocar for the ProGrasp fon:eps is then positioned on the risbt of the camera 
parallel with the suction tube of the retractor blade. At tbis point. the PcoGrasp forceps must be located as close 
as possible to the retractor blade. The 5-mm trocar of a Maryland dissector is then positioned on the left of the 
camera, and the 5-mm trocar of a Harmonic curved shem on the right !ide of the camera. The Maryland dis-® sector and the Harmonic curved shem should be as far apart as possible (Fig. 15.4; Video 15.2). The Harmonic 
curved shears is used fur all disseclions and ligations of vessels. Atrer traction of the upper pole of the thyroid in 
the medial- inferior direction with the PmGrasp forceps, the superior thyroid artery is divided (Fig. 15.5). The 
ProGrasp forceps is used to draw the upper pole of the thyroid steadily and is repeatedly repositioned during 
the gradual dissection. By peeling the thyroid gland off of the cticolhyroid muscle. the superior parathyroid gland 
is identified and preserved (Fig. 15.6). The dissection is performed carefully so u not to injure the RLN inser­
tion site. Central lymph node dissection is performed after dissection of the superior pole. Before central lymph 
node dissection. the RLN should be identified and only then should node dissection be performed (Fig. 15.7). 
After tracing the path of the nerve, the thyroid gland is completely detadled from the trachea. Caution should be 
taken not to injure the RLN by thermal damage caused by direct contact with the Harmonic curved shears or by 
exposure to iD energy (Fig. 15.8). Atrer the right thyroid lobectomy, the contralateral lobectomy is performed 

li:.\ via subcapsular dissection while preserving both parathyroid glands and the RLN (Pigs. 14.9 and 14.10; 
V VJ.dco 15.3). In IIOlDC cases, to improve contralate.tal t:raclJeoc:sophageal groove exposure, the operating table 

can be tilted to 10 to 15 degrees (left side up). Atrer extracting the specimen, I irrigate the operative fields. 
Finally, a 3-mm clo!ICd suction drain is inserted through a separate skin incision under the axill.aiy skin incision, 
and the wound is closed cosmetically (Fig. 15.11). 

FaillE 11.1 Positioning of the patient. 
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FI&IIIE 11.2 
Approaching route (tt'le space 
between two branches of 
SCM). 

FIIIR15.3 
Insertion of robotic 
instruments. SCM (S), sternal 
head of sternocleidomastoid 
miJScle; SCM (C), clavicular 
head of sternocleidomastoid 
miJScle; MD, Maryland 
dissector, PF, ProGrasp 
forceps: HS, Harmonic curved 
shears; PMM, pectoralis 
major muscle. 

FI&IIIE11A 
Docking and instrumentation. 
The camera should be placed 
in tt'le center of the axillary 
incision, and tt'le camera tip 
should be directed upward. 
The ProGrasp forceps (first 
arm) should be located as 
close as possible to tt1e 
ceiling of tt'le working space. 
Maryland dissector (second 
arm) and Harmonic curved 
shears (third ann) should be 
as far apart as possible. 

SECTION 2 lbyroid 

Omohyoid muscle 
SCM clavicular head 
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RIIIIIE 11• The ligation of the superior thyroid 
vessels {STA). Drawing the upper pole of the thyroid 
in the mooial-inferior direction with the ProGrasp 
forceps, the STA are divided. STA, Rt., right superior 
thyroid artery. 

FIMIIIE 15.1 The identmcation of the superior 
parathyroid gland. The superior parathyroid gland is 
identified and preserved by peeling the thyroid gland 
off of the cricothyroid muscle. SPG. Rt.. right superior 
parathyroid gland. 

FI&IIIE 11.7 Ipsilateral identification of the RLN. 
After tracing the course of the RLN. the thyroid can be 
completely detached from the trachea. CTM, cricothy­
roid muscle; RLN, Rt., right recurrent laryngeal nerve. 

NURE 115.8 In the area of the Berry$ ligament. 
great caution should be taken to prevent direct or indi­
rect thermal injury of the RLN by the Harmonic curvOO 
shears. BL, Berry ligament; RLN, Rt., right recurrent 
laryngeal nerve. Yellow dot line is the course of RLN 
covered by rolled gauze. 
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FIIIUIE1LI 
Ligation of the contralateral 
upper pole of the thyroid 
gland. After drawing the 
contralateral thyroid gland 
anteriorly with the ProGrasp 
forceps, the STA are divided. 
CTM, cricothyroid muscle; 
STA, Lt., left superior thyroid 
artery. 

FIIIR1S.10 
Identification of contralateral 
RLN. Contralateral 
thyroidectomy usually 
proceeds with subcapsular 
dissection to preserve the 
parathyroid gland and RLN. 
RLN, Lt., left recurrent 
laryngeal nerve. 

FIIIR1S.11 
Postoperative wound after 
drain insertion and skin 
closure. 

SECTION 2 lbyroid 
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POSTOPERATNE MANAGEMENT 

Postoperative pain can be controlled by the usual postoperative medication regimen. 
The routine period of drain placement after the operation ill usually different from each surgeon according 

to their own experience and preference. However, if the drainage liiilOilllt is <50 mUday, the dmin can be safely 
removed without any risk of postoperative seroma. 

I>i.!lclwge and outpatient hospital follow-up plm is bued on tbe surgeon's experience and plclerence. 

COMPLICATIONS 

The complicati.ollS of robotic thyroidectomy are similar to those of collVenlional open or endoecopic thyroid­
ectomy (Table lS.l). Hypopara1hyroidism (traDSienrlpermanent), recunent (mferi.or) laryngeal nerve injury, 
superior lmyngeal nerve injury, hemonbagc'sc:roma, and wound infection can occur after CCND regaxdless of 
tbe surgical methods. However, tracheal injury and ipsilateral arm paralysis are method-specific compfu:atiOD8 
of robotic thyroidectomy. Because the surgeon might not have tactile sensation during the robotic operation, 
the tracheal wall might be injmed, especially around the Beny's ligament, when due caution is not taken. We 

have also experienced several cases of transient ipsil.ateral arm paralysis due to the use of an incorrect patient 

position; this complication is believed to have resulted from overtracti.on of the shoulder. Nevertheless, arm 
movements .reccm:ted in all cases within the first postoperative month. 

RESULTS 

The application of robotic technology to thyroid carcinoma provides greater functional benefits (with accept­
able smgical outcomes) than the conventional open procedure. I anticipate that further development. of the 

robotic ~ue will expand the indications of robotic thyroidectomy and improve its surgical outcomes. 

PEARLS 

Smgeons should be c:xpc:ricmced at open thyroid gland surgery before conducting a robotic procedure on the 
thyroid gland. 
Surgeons should receive sufficient education and training (in animals or cadavers) regarding the manipula­
tions of robotic instruments before conducting actual operations in patients. 
One of the most important poiniB for succeuful robotic thyroid surgery is tbe development of adequate work.­
ingspace. 
During a surgeon's ini1ial aperiences with robotic surgery, stepwise extellSiOilS of the surgical procedure 

increase the likelihood of successful treatment. 
• This surgical procedure .requires many steps, which include patient positioning and preparation, creating 

the surgical wading space, docking the robot. using the robot to .remove the thyroid, and wound closure. In 
addition to mastering the technical aspects of the robotic surgical system, a team approach and a COilSi.!ltency 
of team members, including operating mom staff and anesthesia personnel, are more important than for 
conventional open and endoscopic thyroid swgc:ry. 

PITFALLS 

Despite its excellence. robotic thyroidectomy has its limitations. Robotic guless transaxilllll)' thyroidectomy 
is JDOJe invasive because of the wide dissection required from the axilla to the anterior neck and more time 
consuming than the conventional open method. 

TAIIE 111.1 Parloparattve Co~leatlons Following Robotic 
Thyruldactumy for Thyrvld Cancer 

Hemorrhage/seroma 
Hypoparathyroidism (transient/pennanent) 
Ipsilateral arm paralysis (lrans ient) 
RectJrrent (inferior) laryngeal nerve injury 
Superior laryngeal nerve injury 
Tracheal injury 
Wound infection 
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It is not easy for beginner swgeons to approach the contralateral upper pole of the thyroid using this method. 
For contralateral upper pole dissection. all instruments should cross over the trachea, and the approach 
should be deep and narrow area while the trachea is pushed down. This awkward procedure is sometimes 
very difficult when the trachea is prominent, especially for beginner swgeons. 
Some regions in deep and narrow working spaces may be inaccessible if a nonarticulating Harmonic curved 
shears is used during robotic thyroidectomy. Although Harmonic curved shears result in minimal thermal 
spread as compared with other energy sources, some limitations exist when the shears is applied in taxing 
cases, such as in those with RLN nerve or tracheal invasion. To overcome such limitations, many instrumen­
tal experiments have been tried, and more appropriate energy devices will be developed soon. 

INSTRUMENTS TO HAVE AVAILABLE 

Patient position: arm board, soft pillow 
Development of working space 
o Electrocautery with regular and extended sized tip 
o Vascular Debakey or Russian forceps (extended length) 
o Army Navy retractor x 2 
o Right-angled retractors x 2 
o Breast-lighted retractor x 2 
Maintenance of working space 
o Chung retractor 
o Table mount and suspension device (BioRobotics Seoul, Korea, or Marina Medical, Sunrise, FL) 
Robotic procedure 
o 5-mm Maryland dissector 
o 8-mm ProGrasp forceps 
o 5-mm Harmonic curved shears 
o Dual-channel30-degree endoscope (used in the rotated down position) 
o Endoscopic graspers and forceps 
o Endoscopic suction inigator 

ACKNOWLEDGMENT 

Sources of financial support: No external funding was provided for this study. 

SUGGESTED READING 
Kang SW, Jeong JJ, Nam KH, et al. Robot-assisted endoscopic thyroidectomy for thyroid malignancies using a gasless 

transaxillary approach. JAm CoU Surg 2009;209(2);e1~7. 
Kang SW, Jeong JJ, Yun JS, et al. Robot-assisted endoscopic surgecy for thyroid cancer. experience with the first 100 patients. 

Surg Errdasc 2009;23(11);2399-2406. 
Kang SW, Lee SC, Lee SH, et al. Robotic thyroid surgery using a gasless, transaxillary approach and the da Vinci S system: 

the operative outoo!lleS of338 consecutive patients. Surgery 2009;146(6);1048-1055. 
Lewis CM, Chung WY, Hol&nger FC. Feasibility and surgical approach of transaxillary robotic thyroidectomy without 

00(2) insuffiation. Head Neck 2010;32(1);121-126. 
Ryu HR, Kang SW, Lee SH, et al. Feasibility and safety of a new robotic thyroidectomy through a gasless, transaxillary 

single-incision approach. JAm Coli Surg 2010;211(3);e13~19. 



GOITER SURGERY 

Gregory W. Randolph 

INTRODUCTION 

Halsted wrote, '-rbe extirpation of the thyroid gland for goiter perbape typifies better than any other operatiaD. the 
supreme triumph of the 8WFOIJI art." The nonnal COil'.lpla anatomy of the hue of the neck can be dimrtl:d in 
!IDDlctimcs predictable but IOIDdimcs unpn:dictablc pattr::ms by gaiter. Size, vascularity, distortion of the anaiamy, 
substemal exteJlsion. and restrictiona imposed by the bony confines of the thmacic inlet can mae identification 
llld preservation of 1be rccuna1t lalyngeal. nerve (RLN) and pcalhyroid glands c+taDcngin,g. A definition and cla&­
sifu:ation of goiter and substcmal goiter has been presented (see Thblc 16.1 fur classifu;atioo of substernal gaiter). 

HISTORY 

The history of&mtmated sporadic nontoxic goiter is~ by slow and. inexorable growth. Oa:asionally 
hemorrhage into a preexisting nodule in the goiter can result in the development of acute airway symptoms. 
During inilial evaluation, regional symptoms should be assessed including the pattern of respiration, phona­
tion, swallowing, and tbe presence of a globus sensation. Symptoms may occur first when the patient is in 
the supine position or in extreme neck extension, in extJ:cme neck ftcxion, or llliaing the III1D.8 over the head. 
Similarly, respiralory symptoms may occur noctumal.l.y and be recognized by family members who should be 
questioned on this point. During the inilial surgical evaluation, symptoms and laboratory evidence of hypo- and 
hyperthyroidism should also be reviewed. cr scanning with contrast can be very helpful, hit if a patient is 
subclinically hyperthyroid and is given iodine-containing contrast, the Jod-Buedaw pbenomenan may occur 
with the initiation of frank hyperthyroidism for several months. A prcimaging thyroid-stimulating hormone 
(TSH) is therefore esaential u subclinical hyperthyroidism with suppressed TSH is not uncommon in elderly 
patiem with multinodular goiter. 

PHYSICAL EXAMINATION 

During the physical examination, the size of the goiter must be d~ u well as its consistency and 
the possible fixation of the mus to the laryngotracheal complex. Laryngeal landmarks including the thyroid 
notch, anterior cricoid arch, and tiachea should be examined for deviation from the midline. Distention of the 
jugular veins should be noted u this implies significant jugular compression. All patients being evaluated for 
goiter should have an examination of the larynx given the potenlial fur vocal cord paralysis. which may be 
asymptomatic. The finding of vocal cord paralysis is of extreme importance in terms of smgical planning. H 
during examination the caudal-most portion of the goiter cannot be identified on the phyllkal eumination, 
substernal extension should be considered. An axial cr scan should be strongly considered in patients who 
have significant regional symptoms, massive goiter, bilateral cin:umferential goiter, substemal extension, vocal 
cord paralysis, or lymphadenopathy. Thyroid function tests must be performed in all patients u subclinical 
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1ULE 11.1 SubstJmal Goltlr Claalflcatton 

TYPe Location Anatomy Prav&IIICI Appraach, Comment 

Anterior mediastinum Anterior to great vessels, 85% Transcervical (sternotomy, 
trachea, RLN only if intrathoracic goiter 

diameter > thoracic inlet 
diameter) 

II Posterior mediastinum Posterior to great vessels, 15% As above. Also consider 
trachea, RLN sternotomy or right 

posterolateral thoracotomy 
if type liB 

IIA Ipsilateral extension 

liB Contralateral extension 

81 Extension posterior to both 
trachea and esophagus 

82 Extension between trachea 
and esophagus 

Ill Isolated mediastinal goiter No connection to orthotopic <1% Transcervical or sternotomy 
gland; may have medias-
tinal blood supply 

RLN,IIlCurrent laryngeal nerw. 

hypothyroidism is not uncommon in patients wi1h multinodular goiter. Fine needle aspiration should be consid­
ered in all patients with a nodular goiter. However, in patients with CT and ulttasonograpbic findings consistent 
with benign goiter with a smooth margin and wi1hout lympbadenopadly who will be undergoing suxgety, histo­
logic diagnosis may be dcfcm:d to final padl.ology. 

INDICATIONS 

Suxgical indications for multinodular goiter include the following: 

• Clear-cut, significant regional aerodigestive tract symptoms without other apparent cause 
e Cf scan demonstrating tracheal COmpn'lSSion 
• Thyroid masses >5 em or with interval growth on cr scan 
• Patients wi1h subclinical or frank hyperthyroidism (after bc:ing medically controlk:d) 
• Pati.c:nts wi1h suspected or proven malignancy 
• All patients with substernal goiter 

CONTRAINDICATIONS 

Patients who are elderly or are poor operative candidates after complete and thorough medical evaluation may 
be considered for observation or nonsurgical treatment including radioactive iodine. One must be aware of 
the potential occum:nce of radiation thyroiditis acutely with radioactive iodine treatment for goiter and the 
potential for the induction of Graves disease. 

PREOPERATIVE PLANNING 

I strongly favor axial cr scamrlng with contrast (if the TSH is nonnal) in all patien1s wilh goiter. cr scan can 
help to define the bcmi.gn nature of the goiter by dcmons!Iatin.g smooth JIJaJ:gins of the thyroid gland and lack 
of lymphadenopaShy. It also gives an exact detailed inlpR:ssion of the extent of the impact of the goi=: on 
swrounding cervical viscera and the extent of substernal extension. In fact in many cues, cr scan provides 
clear-cut infonna1i.on that helps to define the sw:gic:al indication(s) including tracheal compn:ssion or substcmal 
extension, which may DOt be evident until cr scan is pe.rformed. cr scan provides the roadmap for subsequent 
swgery. Clefts in the goiter can be identified preoperatively and may be found at swgecy to entrap 1hc RLN, 
especi.ally wben Chese clefts occur on lhe right side given lhe more oblique course of the right RLN through the 
right paratra.cheal region. 
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Right lobe of 
thyroid gland 

SURGICAL TECHNIQUE 

Left ~a nerve 
(CNX) 

Patient positioning is important, and extension of the head allows cranial movement of the substernal 
goiter making the mass more accessible. RLN monitoring is used in my unit on all patients undergoing 
thyroid and parathyroid surgery including patients who have a goiter. The incision should be a generous 
collar incision incorporated in a normal skin crease at the base of the neck. Strap muscles can frequently 
be maintained and reflected laterally. If, however, the surgeon feels that the strap muscles represent an 
encumbrance, they can be sectioned wilhout hesitation. If exposure of lhe superior pole of the thyroid is 
limited, the superior portion of the sternothyroid muscle can be sectioned in isolation to provide improved 
exposure of the superior pole. 

It is essential to identify the carotid llheadl. in the early stages of goiter surgery. The carotid shealh is to lhe 
initial steps in goiter surgery what the laterallhyroid region is in surgecy of normal size glands. It is extremely 
helpful to dissect the carotid arteries and jugular veins off of lhe lateral surface of the goiter and to identify the 
vagus nerve to allow for testing of the neural monitoring system. The subsequent dissection along the carotid 
sheath inferiorly into the mediastinum is tremedously helpful in providing key orientation in the initial phues 
for surgery of substernal goiter (Fig. 16.1). 

Preservation of the Recurrent Laryngeal Nerve in Goiter Surgery 
Identification of the RLN can be made dlrough inferior, lateral. or superior approaches. Often in lazge goiters, 
lhe nerve can be foWJ.d through the typical inferior approach used during routine lhyroid swgel)', identifying 
the nerve adjacent to tbe inferior pole after preliminary dissection haB cleared the region of the inferior pole. 
Clips and hannonic scissors can be useful in the management of the middle lhyroid veins and inferior pole veins 
during goiter surgery. In certain c::ases with large cervical or substernal goiters, the RLN can be idemified through 
a superior approach at the laryngeal entry point at the inferior margin of the cricoid cartilage. This requires an 
initial dissection and reflection of the superior pole inferiorly. Once the RLN is identified dlrough 1his superior 
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RIIIIE1t.1 
Neural and vascular anatomy 
of the base of the neck. Identi­
fication of the structures of the 
carolid sheath and dissection 
into the mediastinum is 
essential in early phases of 
substefnal goiter surgery. 
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RIIIIE18.2 
Superior approach to the RLN 
can be helpful during goiter 
surgery. 

RIUI.E18.3 
Adherenre of the RLN to the 
under surface of the large 
substefnal goiter. 
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approach. it can be dissected rettograde off of 1he undersurface of 1he goiter and reflected laterally to allow for 
subsequent safe substemal delivery of 1he goiter into the ned!.: (Fig. 16.2). 

Perhaps Che most difficult cases of goiter sw:gezy include those cases of retroiiachcal or posterior medias­
tinal goiter. In 1hese citcumstanoes, posterior elements of the thyroid expand dorsally to the RLN, bringing this 
nerve ventral to the bulk of thyroid tissue. This places the nerve at extreme risk during surgery. Dorsal excava­
tion of Che area deep to the RLN by the goiter can be intuited by careful analysis of 1he preoperative cr scan, 
which in these cases documents retrotraclleal or posterior mediastinal extension. 

It is important in the final phases of surgery to appreciate that the RLN, which early in the dissection is 
reflected away from Che goiter, may be redundant and easily transected in its superior portion during the final 
phases of goiter surgery if i1B course is not strictly visualized during all phases of the surgery. 

Preservation of the Para1byroid Glands in Goiter Surgery 
It is important during goiter swgecy to preserve panuhyroid tissue. Becau.se of the typic::al expansion of the 
inferior pole of the thyroid, it may not be possible in all cases to identify the inferior para1hyroid glands. The 
glands can usually be preserved by observing a strict capsular dissection in this an:a. The superior gland fre­
quently maintains a more normal position at the cric:othyroid junction level of the neck, and the gland cu be 
dissected away from the superior pole of the mobilized thyroid lobe. All adipose tissue must be reflected away 
prior to resection of the goiter. Before the specimen is sent off the table. it must be examined in all aspcc1! for 
capsular adipose tissue, which may bide a resected para1hyroid. All clefts of the goiter should be meticulously 
examined, and any parathyroid tissue should be oonfinned through :frozen section and then autotransplanted. 

There are a variety of techniques for the delivery of the substernal goiter. It is essential that Che RLN 
be identified prior to dcliVCIY of Che substcmal goiter. This can be accomplished even with l111ge substcmal 
goiters using the superior approach to the nerve and retrograde dissection of the nerve oJf the under surface 
of the goiter as discussed above (Fig. 16.3). In general. after identification of Che nerve, delivery of the goik:r 
can be achieved by placing one finger on the lateral capsule surface of Che inferior pole and one finger on 1he 
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CHAPTER 16 Goiter Surgery 

corresponding aspect of the capsule of the inferior pole adjacent to the trachea medially. Slow incremental 
delivery of the substernal goiter into the neck through progressive "drawing up" of the goiter with these two 
fingers at the medial and lateral edge of the inferior pole is generally successful. A careful analysis of preopera­
tive CT scanning with thoracic surgical colleagues is essential in all patients with significant substernal goiter. 

Sternotomy, although rarely needed for typical goiter surgery, can be considered in the following cases: 

Known or suspected malignancy extending to the mediastinum 
Cases with true superior vena cava syndrome identified preoperatively, which suggests mediastinal malignancy 
Large posterior mediastinal goiter especially if associated with contralateral thoracic extension 
Cases in which the blood supply to the goiter is mediastinal 
Large, recurrent substernal goiters 
Cases in which the delivery reveals an immobile substernal component or adherence of the goiter to the 
surrounding mediastinal vessels or pleura 
Cases in which substernal delivery of the goiter is associated with substantial mediastinal hemorrhage 
Cases in which the mediastinal diameter of the intrathoracic component to the goiter is significantly greater 
than the diameter of the thoracic inlet 
Cases in which a long thin stalk from the cervical component of the substernal component exists; such stalks 
may fragment with significant retraction especially if the mediastinal component is wide and bulbous. 

POSTOPERATIVE MANAGEMENT 

Postoperative management of the airway, recognition and management of RLN paralysis, and recognition and 
management of the calcium profile postoperatively are essential with surgery for goiter as it is with any thyroid sur­
gery. I typically do not use drains in goiter surgery. The dressing is limited to a folded sponge covered with a clear 
adhesive dressing, which is removed on the first post operative day. Discharge for hemithyroid patients is in the AM 

of postoperatiave day one and in the PM of postoperative day one for goiter patients requiring total thyroidectomy. 

COMPLICATIONS 

One essential component in postoperative surgery for goiter is the avoidance and prompt treatment of a hema­
toma This may be a life--threatening problem. Meticulous attention to hemostasis must take place during surgery 
since it is essential for visualization during surgery as well as for the prevention of postoperative hematoma. 
Valsalva maneuver repetitively applied at the end of surgery with prolonged and meticulous search of all aspects 
of the surgical bed is helpful. Nurses, residents, and fellows assisting in the management of patients postopera­
tively must be trained in identification of a hematoma and its early and urgent management. Hematoma results 
in blood under pressure and subsequent infiltration of laryngeal mucosa and airway obstruction through glottic 
and supraglottic edema and tracheal compression. This requires early identification and treatment. Intubation 
can be difficult if not impossible if there is delay in recognition of this complication. Opening the incision and 
draining the hematoma at the bedside or in the operating room are important but do not typically prevent the 
need for obtaining the airway through intubation. In extreme circumstances where the oral airway cannot be 
obtained through intubation, tracheostomy can be performed through the wound. This is one of the main argu­
ments for complete isthmus dissection and resection in all cases of unilateral thyroid surgery since the trachea 
is then available in the midline for tracheostomy in this circumstance. 

Voice and airway changes should be carefully evaluated with examination of the larynx, and parathyroid 
function must be assessed following bilateral thyroid surgery. We favor serial calcium/albumin/phosphorous 
measures every 8 hours postoperatively through postoperative day one, with appropriate replacement of cal­
cium and vitamin D as needed prior to discharge to achieve a stable calcium profile. 

Tracheomalacia has been reported in goiter surgery though I have seen this very infrequently. The surgeon 
should be able to evaluate the contour and adequacy of the trachea through the wound during ventilation sub­
sequent to goiter resection. 

RESULTS 

Patients generally recover well with minimal pain medicine necessary. 
I recommend no bending/straining/exercise for the first postoperative week. Many patients will take 1 to 2 
weeks off of work. 
TSH assessment is necessary in all patients at 6 to 8 weeks postoperatively and generally is normal for 
patients in whom an entire lobe is preserved. 
Regional symptoms generally are relieved by resection of the dominant side of the goiter. 
Pathology reports must be evaluated as there is a fairly high incidence of small and microscopic papillary 
thyroid cancers. 
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PEARLS 

"Don't see, don't cut rule." During thyroidectomy, any tissue that is not transparent is not cut unless the nerve 
in that segment of the operative field has been identified visually. In addition, running the nerve stimulator 
along this tissue is important prior to division of the tissue. 
If the nerve and parathyroid compete for your surgical attention, the nerve wins. Parathyroid left on the speci­
men intentionally, because of difficulty in nerve dissection, can be autotransplanted. 
Vagal stimulation first and last is a must Vagal stimulation is required at the beginning of surgery to provide a 
positive electromyography signal so that neural mapping and search for the RLN can be effectively achieved. 
Vagal stimulation must be performed also at the end of surgery to provide full and complete segmental testing 
of the vagus and RLN that has been operated on. 
Watch the nerve as you retract. Especially at the final stages of goiter delivery, significant tension can be 
placed on the RLN at Berry's ligament. Careful attention to subtle nerve displacement implying significant 
retraction is important. 
The anterior arch of the cricoid cartilage in the midline is a superb landmark during thyroid surgery. The RLN 
is at risk until it dives underneath the inferior edge of the inferior constrictor muscle at the inferior edge of 
the cricoid cartilage laterally. 
After completion of surgery, the nerve may be injured with imprudent suction or the use of small rolled 
peanut sponges aggressively applied with an instrument. 
Bipolar cautery should only be applied in areas near the nerve and for limited periods of time. 
If the distal nerve looks of thin caliber, then go back toward the mediastinum and redissect to exclude extrala­
ryngeal branching. 
Beware of being misled by a large posterior branch of the nerve and then injuring the unidentified anterior 
branch as you manage Berry's ligament Neural stimulation is tremendously helpful in this regard as it seg­
regates sensory and motor fibers information, which is not information which is obtainable through visual 
neural inspection. 

PITFALLS 

Preoperative evaluation must be robust and include symptomatic assessment and examination of the larynx. 
For most large goiters, cr scanning is very helpful in determining the extent of the goiter, the extent of 
substernal growth, and the relationship of the goiter to cervical viscera. 
Clefts in the goiter seen on cr may be an area where the RLN may be found. 
Great caution should be used when operating on a goiter which extends to the posterior mediastinum given 
the significant anatomic distortion that may be present in such patients including the ventral RLN. 
Sternotomy may be required in a small subset of patients with substernal goiter. One must be prepared 
through discussion with thoracic colleagues preoperatively for such patients. 
Great caution should be in place to avoid disturbing capsular vessels during goiter surgery-these can cause 
troublesome bleeding, which can hinder the remainder of the case. 
RLN identification should be performed prior to substernal goiter delivery and may be accomplished through 
a superior approach identifying the nerve at the laryngeal entry point. 

INSTRUMENTS TO HAVE AVAILABLE 

Fine long tonsil-type hemostat 
Fine jeweler tip bipolar cautery 
Harmonic scissors 
Fine- and moderate-sized metal clips 
RLN-monitoring probe 
DeBakey forceps 

SUGGESTED READING 
Halstlld WS. The operative story of goitre. Johns Hopkins Hosp Rep 1920;19:71. 
Randolph GW, Shin J, Grillo H, ct al. Surgical management of goiter: Part II. Surgical treatment and results. lAryngoscope 

2011;121:68-76. 
Shin J, Grillo H, Mathisen D, et al. Surgical management of goiter: Part I. Preoperative assessment. lAryngoscope 

2011;121:60-67. 
Randolph GW, ed. Surgery of the Thyroid and Parathyroid Glands. 2nd ed. Philadelphia, PA: Elsevier Saunders, 2012. 



Gary L. Clayman 

INTRODUCTION 

TECHNIQUE FOR COMPLETION/ 
REOPERATIVE THYROIDECTOMY 

Most thyroid lo~mies are performed for definitive padlologic diagno&is as well as tteatment in cases of 
cytologically benign neoplasms, small ( <1.5 em) diffelentiated papillary thyroid carcinomas in young patients, 
or follicular lesions that cannot othc:rwise be further classified. Completion thyroid lobectomy is performed 
based upon a dlorough understanding of 1he patient's disease process and 1he risk. and potential benefits of 
dle completion surgical procedure. The ultimate goal of completion thyroidectomy is to remove all remain­
ing dlyroid tissue with or widlout central compartment lymphatics in order to improve control of 1he disease 
process, provide dle ability to deliver effective radioactive iodine in patient! who have diffelentiated dlyroid 
cancer, and provide dle feasibility to monitor serologic markers of differentiated.dlyroid cancers 1hrough analy­
sis of dlyroglobulin or calcitonin in medullary dlyroid carcinomas. 

Complications of completion thyroidectomy occur with greater frequency than total thyroidectomy 
although they are not directly comparable. Scaning and surgical changes in the dlyroid bed can occur at a sig­
nificant distance from prior smgical manipulation. The most common potential complications include transient 
and permanent hypopara!hyroidism as wen as vocal cord dysfunction although these risb appear to be reduced 
in the series in which surgeons have significant experience in thyroidectomy and reoperative cen1ral compart­
ment smgical procedures. 

Preoperative thyroid function testing including analysis of dl.y.roid-stimulating hormone (TSH) levels is 
needed in all patients to confirm biochemical euthyroid state prior to surgical intervention. 

A thorough review of all palhology by a qualified dlyroid pathologist is mandatory prior to proceeding 
with a completion surgical intervention. Comprehensive analysis of 1he primary tumor, analysis of surgical 
margins, assessment of soft tissue extension, excised lymph nodes,lymphovascular invuion, and excised para­
dlyroid tissue should be carried out in all specimens. 

An interdisciplinary approach to the evaluation and care of the patient with cancer of the thyroid who has 
had a thyroidectomy is recommended; therefore, a consultation with an endocrinologist should be obtained for 
preoperative evaluation, trealm.ent planning, and long-term. care considerations. 

Although thyroid surgery can be performed without the assistance of magnification, magnification of at 
least 2.Sx facilitaU\s safe surgery. This technique facilitaleS early identification of the superior and recurrent 
laryngeal nerves, helps to protect their arborized branches from injury, and allows bodl identification and 
meticulous surgery of 1he dlyroid bed and preservation of adjacent parathyroid glands. 

HISTORY 

A 1horough histcry is n:quiic:d in all patients. The patient should be qucstionr.d about matters including transient 
changes in vocal quality, swallowing, and parathyroid dysfunction following 1he initial surgical procedure. 
Any history of radiation exposure or a family history of dlyroid malignancies should also be documented. 
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All information about the patient's previous surgery/swgeries is fundamental to understanding the cin:umstances 
and should be collected and analyzed. The pathology slides must be collected and reviewed by a pathologist 
experienced in pathology of the thyroid gland. 

PHYSICAL EXAMINATION 

A comprehensive examination of the head and neck should be performed on all patients. Preoperative evalu­
ation of vocal cord function and laryngeal positioning (rotation) is required by either indirect or fiberoptic 
examination. The absence of symptoms should not prevent the evaluating physician from doing a comprehen­
sive preoperative examination of the head and neck. Subtle alterations in laryngeal function are frequently best 
evaluated with a comprehensive stroboscopic examination. 

INDICATIONS 

Relative indications for completion thyroidectomy include patients with 

Differentiated thyroid cancers > 1.5 em in size 
Lymph node metastases in the lateral neck 
Desire of the physician or patient to monitor markers of thyroid malignancy including thyroglobulin, 
calcitonin. or carcinoembryonic antigen 
A physician or patient desire to evaluate or treat with radioactive iodine 
Symptomatic recurrent benign multinodular goiter 

CONTRAINDICATIONS 

Completion thyroidectomy is most commonly indicated for patients with differentiated thyroid cancers that are 
> l.Scm; for patients with cancer of the thyroid with lymph node metastases; or when patients are in their fifth or 
greater decades of life. Occasionally, completion thyroidectomy is performed in patients with benign diseases, 
such as recurrent/persistent goiter that has become symptomatic or progressed following a more remote earlier 
surgery. Completion thyroidectomy is not indicated in anaplastic thyroid cancer since previously incomplete 
excision of an anaplastic thyroid cancer is rarely resectable and multifocality is generally not the clinicopatho­
logic factor of greatest importance to the patient. Total thyroidectomy with concomitant central compartment 
dissection is the recommended management for medullary thyroid carcinomas, and therefore this disease is not 
discussed in this chapter. 

PREOPERATIVE PLANNING 

Imaging Studies 

Ultrasound of the central compartment and lateral necks should be performed on all patients undergoing com­
pletion thyroidectomy independent of the histologic diagnosis. Any suspicious lymph nodes should be cyto­
logically analyzed independent of the size of the mass of the thyroid or cytologic diagnosis. It is important to 
evaluate the paratracheallymph nodes at levels VI and VII with ultrasound because these lymph nodes are not 
palpable. A paralyzed vocal cord, prior to the initial surgery, invariably indicates invasive thyroid carcinoma, 
transient or permanent injury to a previously dissected nerve, or, rarely, idiopathic paralysis. Due to the limited 
utility of ultrasound in the superior mediastinum and inferior aspect of level N due to shadowing from the 
clavicle and the apex of the lung, cross-sectional imaging with contrast-enhanced CT scanning should be con­
sidered in patients with central compartment metastatic lymph nodes or laryngeal dysfunction due to neoplastic 
involvement. 

Fine Needle Aspiration Biopsy 
Fine-needle aspiration (FNA) cytology is considered the gold standard for any residual masses within the 
retained thyroid gland as well as analysis of the lymph nodes in the central and lateral neck. Transcervical 
analysis of the superior mediastinum and analysis of the entire thyroid bed and the lateral neck should be 
performed in all patients. Lymph nodes with microcalcification, loss of fatty hilum, rounded appearance, or 
increased central vascularity should be cytologically analyzed with ultrasound guidance if their assessment 
would alter the extent of the planned surgical intervention. 
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SURGICAL TECHNIQUE 

The time counseling the patient preoperatively, regarding the disease process, the goals and approach of sur­
gery, and the potential complications associated with the surgery, is almost always significantly longer than the 
surgical procedure itself, but is time well spent. If the initial surgical procedure was done very recently (within 
5 days), completion thyroidectomy can be performed at that time without significant central compartment 
morbidity. However, if the initial thyroidectomy was 7 or more days previously, I prefer in almost all circum­
stances to wait at least 6 months prior to completing the thyroidectomy. The reasons are self-evident for any 
swgeon who has attempted surgery in a surgical bed 2 to 3 weeks following any initial swgery. The inflamma­
tory changes are nearing their peak and extend far from the areas of surgical dissection. In the thyroid bed, this 
implies that even the contralateral unoperated lobe, nerve inlets, and parathyroid beds may be extremely dif­
ficult to dissect. But even more importantly, ultrasound, although an incredibly useful tool in the management 
of thyroid disease, is fraught with difficulties in evaluating the postsurgical bed regarding residual thyroid tissue 
as well as the regional lymph nodes. Thoughtful education of the patient and delay of reoperation is highly 
recommended for the benefit of both the patient and the surgeon. The delay for completion swgery at 6 months 
therefore allows the swgeon and ultrasonographer to carefully assess the previously operated thyroid bed for 
residual thyroid tissue and metastatic lymph nodes, as well as the unoperatedldissected sites. 

The surgical approach to completion thyroidectomy performed via an "open approach" is always an open 
approach. Despite that fact that the importance of what happens in the surgical procedure is what happens 
deep to the dermis, in the majority of patients without complications from their swgery, their major focus is 
frequently the design and outcome of the cervical incision. In completion thyroidectomy, the incision is almost 
always based upon the location of the initial incision. Despite the minimal risk of neoplastic "seeding" of the 
incision line, in most circumstances, I prefer to narrowly excise the prior incision line in three dimensions (both 
cephalad and caudal as well as through platysma). Meticulous care of the skin during incision, retraction, and 
closure, and protecting skin edges from thermal injury, minimizes the risk of hypertrophic scarring. 

Although I generally perform thyroid surgery from a superior to inferior approach, it is best to allow 
the patient's anatomy to ultimately determine the order of the swgical approach. Due to the usual preceding 
midline dissection to the thyroid gland, the midline raphe of the sternothyroid muscles is usually scarred but 
avascular. In reoperation, the key to swgery is always to go "where no man (or woman) has gone before." 
Therefore, elevating the strap musculature slightly off of midline is frequently advantageous. As long as high­
resolution ultrasound shows that the prior swgical bed is devoid of thyroid tissue or metastatic lymph nodes, 
this thyroid bed need not (and should not) be dissected again. If there is residual thyroid tissue, the amount of 
residual tissue and the benefit or risk for removal of this remnant should be well thought out. The presence of 
metastatic lymph nodes in the previously operated thyroid bed requires a dissection of level VI/VII, which is 
covered in Chapter 19. 

In my opinion, completion/reoperative thyroidectomy should not be performed by the occasional thyroid 
swgeon. The potential risks to the patient are significantly increased among occasional surgeons and nearly 
equivalent to previously unoperated patients in the series of experienced surgeons. Thyroidectomy requires a 
thorough understanding of the anatomy and variations of the superior and recurrent laryngeal nerves as well 
as normal and ectopic location of the parathyroid glands and preservation techniques. These nerves should be 
routinely identified and preserved. Nerve monitoring is not required but provides surgeons the ability to moni­
tor and stimulate motor laryngeal nerves to verify their function and long-term potential to do so. Although 
for many years I performed thyroid surgery without nerve monitoring, I now use monitoring routinely in all 
thyroid surgery primarily for the education of the residents and fellows. I have not used nerve monitoring for 
intraoperative decision making in my career. 

Parathyroid glands should be preserved unless immediately adjacent to gross malignancy. It is advanta­
geous to autotransplant a pathologically confirmed portion of a parathyroid gland to preserve lifelong parathy­
roid function in the event of a further requirement of a central compartment swgery. 

General endotracheal anesthesia is induced without paralytic agents. I use recurrent laryngeal nerve­
monitoring endotracheal tubes and continuous nerve monitoring on all patients undergoing thyroid surgery. The 
patient is placed in only a slightly hyperextended position, mostly providing a "chin-up" approach. The patient 
is positioned with the back section of the table elevated to reduce venous congestion, and the table placed in 
Trendelenburg to facilitate visualization of the superior pedicle (a lounge chair position). 

The legs are lowered and compression stockings placed on all patients. The patient is slightly hyper­
extended in the neck. I leave the patient with the head toward the anesthesiologist and simply request space 
around the head by moving the table about 2 feet away from the anesthesia machine. 

Both arms should be tucked in so that the swgeon and the assistant can easily move up and down without 
interference. The nerve-monitoring tube is visually verified to be in the correct midglottic position and then the 
nerve monitor system verified to be functioning. The patient is prepped and draped with the chin to midstemal 
area exposed. 

The previous incision is excised (despite its location whether favorable or not) with a narrow 2-mm margin 
and excised through to platysma and the midline subcutaneous flap to the anterior jugular prevascular fascia. 
It would be extremely rare to have to create a new incision in completion thyroidectomy. 
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The incision is made with a scalpel through to the subcutaneous tissues. Attention to detail in incising and 
handling skin reduces cicatrix hypertrophy. The proper skin incision in thyroid surgery is critical, keeping the 
knife blade perpendicular to the skin to achieve satisfactory scaring. It is important to avoid any cautery bums 
to the surrounding skin or skin edges. After making the skin incision with the knife edge, electrocautery should 
be used to incise the subcutaneous and platysma! tissue. However, once the subcutaneous tissue is incised, a fiat 
electrocautery should be used because the pointed cautery is likely to injure the anterior jugular veins and other 
important veins anterior to the thyroid gland. Electrocautery is used to incise the subcutaneous tissues deep 
to the platysma to the fascia enveloping the strap musculature and the communicating anterior jugular veins. 

Although elevation of the skin flap is generally immediately subplatysmal in neck dissections, in thyroid 
surgery, especially in obese individuals (in the midline), elevating at the level of the investing fascia eliminates 
the potential for lipectomy and facilitates identification of the linea alba. The flaps are elevated to the level 
immediately above the thyroid notch, superiorly, and the sternal notch, inferiorly. Skin rake tension on the flaps 
elevated primarily perpendicular allows the plane above the anterior jugular veins and strap musculature to be 
readily visualized and opened with the electrocautery. The flaps are suspended with the use of 2-0 silk sutures 
placed at the very base of the elevated flap with a moistened sponge to keep from drying. Although some indi­
viduals prefer self-retaining retractors, I have not used them and prefer suture suspension to anchored drapes 
on the patient. 

The linea alba is first identified inferiorly and incised with the use of electrocautery along its entire length. 
In most patients, the linea alba or median raphe of the strap musculature is easily identified. The linea alba is 
unquestionably much easier to define first lower in the neck. In completion thyroidectomy, the scarred area is usu­
ally an avascular plane. Gentle lateral tension of the sternothyroid muscle with application of the electrocautery 
on the raphe from the immediate suprasternal area to the thyroid notch is performed to separate these muscles. 

Communicating branches of the anterior jugular veins may be encountered and controlled with suture 
ligatures or a Harmonic or similar type of ultrasonic device. 

The sternohyoid and sternothyroid strap muscles are elevated off of the lateral surface of the gland with the 
use of electrocautery. In completion thyroidectomy, I first elevate the sternothyroid muscle toward this homolat­
eral side of the prior thyroid lobectomy. I elevate it with the use of electrocautery from the sternal notch to the 
thyroid notch and laterally dissect the muscle along its ventral surface toward the great vessels. As the muscles are 
retracted laterally with Army Navy or small Richardson retractors, the muscles are separated from the anterior and 
lateral surfaces of the previously dissected thyroid bed. This then only takes a moment, and then the sternothyroid 
and sternohyoid muscles on the side of the retained thyroid tissue are similarly elevated with the use of electro­
cautery off of the anterior and lateral surfaces of the retained lobe of the thyroid. In any circumstance when there 
is a question of prior invasion of the strap muscles or inability to separate the strap muscles from the prior surgical 
bed, a margin should be obtained by resecting the muscle in continuity with the completion thyroid lobectomy. 

The superior vascular pedicle is visualized by retraction of the sternothyroid and sternohyoid muscles 
both superiorly and laterally. Although I rely on all patients and their neoplasm to dictate the ultimate pro­
gression (order of events) in their procedure, in general, I prefer to address the tak:edown of the superior 
thyroid pedicle first. Takedown of a small portion of the sternothyroid muscle can be performed if there is 
incomplete visualization of the pedicle with retraction only. The experienced surgeon will rapidly recognize 
the anatomic variations of location of the thyroid and insertion of the strap muscles that suggest that this 
release is indicated. 

Gently lifting the superior-most portion of the gland allows for identification of a fascial plane enveloping 
the superior vascular pedicle. A mosquito hemostat is used to dissect the plane beneath the superior thyroid 
artery and vein, and the superior laryngeal nerve is identified deep to these structures. Branches of the superior 
laryngeal nerve are frequently arborized. 

If the superior laryngeal nerve is difficult to visualize, I prefer to take down the individual vessels of the 
superior aspect of the lobe in a stepwise fashion to spare variants of superior laryngeal nerve anatomy. Even 
though there are a variety of different ways to expose the superior thyroid pedicle and ligate the vessels indi­
vidually, it is important to carefully expose this area, avoiding any bleeding from the minor vessels, and ligate 
the superior thyroid pedicle close to the thyroid gland in an effort to avoid injury to the superior laryngeal nerve. 
The best approach is to place a small blunt clamp on the superior pole of the thyroid gland and pull the thyroid 
laterally and inferiorly. This opens up a space called Joll's triangle, which should be exposed medial to the 
superior thyroid vessels away from the constrictor muscles of the pharynx. A small right-angle clamp allows 
both vessels to be isolated, clamped. and then sectioned with electrocautery (Fig. 17.1 ). Recently I have used 
Harmonic technology to perform thyroidectomy, thus avoiding suture ligatures. I have always avoided the use 
of surgical clips in thyroidectomy and neck dissections due to their effect on surveillance with both computer­
ized axial tomography as well as ultrasound. 

With the superior vascular pedicle transected, the superior lobe is mobilized in the capsular plane of the 
thyroid along its medial, lateral, and ventral surfaces such that the superior pole should be totally mobile. 
The dissection continues along the lateral capsular surface of the gland. Small capillaries and neovasculariza­
tion are frequently encountered and are controlled with bipolar electrocautery or similar means. The middle 
and inferior thyroid veins are usually dominant and are transected along the capsule of the gland. As the 
thyroid gland is dissected, it is mobilized more medially, and the middle thyroid vein is transected (Fig. 17.2). 
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SUperior laryngeal nerve 

FIGURE 17.1 J o ll's triangle ~he fascial plane medial to the thyra id gland and lateral to the cricoid and thyroid cartilage) ha:~ 
been opened, and the super! or vasoolar pedicle is I igated once the superior laryngeal nerve has been safely visualized. 

FIIURE 17.2 As the dissection of the thyroid transitions to a more posterior lalllral approach, the middle thyroid vein is ligated 
along the gland capsule. 
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FI&IIIE 17.3 
This inferior parathyroid gland 
located along the thyroid 
capsule is gently dissected 
from the thyroid gland and 
laterally displaced. 

Inferior parathyroid 
gland 

SECTION 2 lbyroid 

Kann.alt :retractors or moistened sponges help to mcdialize the gland and allow for adequate visualization of 
the posterolateral component of the dissection. Meticulous dissection and capsular excision technique facilitate 
maintaining vascularity of the parathyroid gland!. Wllh the gland medialized, the inferior thyroid artery and dl.e 
inferior parathyroid gland can usually be visualized (Fig. 17 .3). Bipolar electtocautery and sharp dissection are 
used to mobilize the paraShyroid gland(s) on dl.eir vascular pedicle(s). I prefer to use bipolar electrocautery on 
very small fine vessels at very low se!Ungs to minimi-u compromise of the vuculatun: of dl.e parathyroid gland. 

Identification and Dissection of 1he Recurrent Laryngeal Nerve 
The recum:nt laryngeal nc.rves arise from the vagus nerve, an both sides, and pass deep to the vessels Chat 
are derived from the primitive fourth aortic embryologic arch. Therefore, the right recurrent laryngeal nerve 
passes beneadl dl.e right subclavian artery, whereas dl.e left recurs at dl.e ligamentum arteriosum of the aortic 
arch. Both nerves then ascend towani the larynx in the approximate area of the tracheoesophageal groove. This 
understanding is critical in safe dissection in that the recurrent laryngeal nerves are never at risk in the superior 
mediastinum in dl.e dissection of stnlCtUreS lateral to the carotid arteries, aortic arch, innominate, or subclavian 
arteries. 

Due to dl.eir sites of :redirecti.on, the left recurrent laryngeal nerve assumes a course ascending :relatively 
longitudinally parallel lateral to dl.e border of the trachea, whereas dl.e right recw:rent laryngeal nerve tends to 
be directed more angularly as it ascends medially to dle larynx. Depending on the size and location of dle lobe, 
dle nerves may pass laterally or primarily beneath the lobes as they approach the cricothyroid membrane. In 
meticulous microdisse«ian, the recw:rent laryngeal nerves, proximally, have a wide range of arborized branches 
1hat may originate centimeters from the laryngeal insertion. One or more of the medialized proximal branches 
usually pw immediately posterior to the lateral suspensory ligament ofdle thyroid (Beuy). Variability is dle 
rule here, and instances of anterior branches' penetration of thyroid tissue in the ligament can be present. 

The recummt laryngeal nerve may be injured in the tracheoesophageal groove, at dle crosaing of dle 
inferior thyroid artery, or near Ber:ry's ligament. Extensive paratracheal dissection may lead to injury. dlrougb. 
either traction or direct iiritatian of the recummt laryngeal nerve during dissection in dl.e tracheoesophageal 
groove. The majority of the time, the recurrent laryngeal nerve is posterior to the inferior thyroid artery; how­
ever, approximately 25% of the time, dle nerve is anterior to the inferior thyroid artery and anatomically mo:re 
likely to be injured during dissection. The most common injury to the recummt laryngeal nerve is ncar Bcny's 
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ligament. This is most likely due to traction or the use of electrocautery very close to the recurrent laryngeal 
nerve. Most of the time, the injury occurs in an effort to control bleeding from the branches of the inferior thy­
roid artery near Berry's ligament. These vessels may get retracted behind the recurrent laryngeal nerve, and the 
nerve may be injured in an effort to control bleeding. Because the dissection is done in the tracheoesophageal 
groove area, every effort should be made to identify the recurrent laryngeal nerve. If for any reason the recur­
rent laryngeal nerve is not identifiable in the tracheoesophageal groove, a diligent search should be made for a 
nonrecurrent recurrent laryngeal nerve, which may occur in < 1% of individuals. If the patient had a previous 
cr scan of the chest, this should be evaluated to rule out arteria lusoria. If the innominate artery is posterior to 
the esophagus, invariably the patient will have a nonrecurrent recurrent laryngeal nerve. Injury to this nerve is 
best avoided by using a keen knowledge of the anatomy and careful dissection in the posterior portion of the 
thyroid gland near Berry's ligament. 

The recurrent laryngeal nerve is generally identified within the area of the inferior thyroid artery. Its loca­
tion, whether deep or superficial to the inferior thyroid artery, is not constant or totally predictable. For practical 
purposes, the nerve may be identified caudal to the inferior parathyroid gland, but this may lead to a higher risk 
of compromise to the vascular supply of the parathyroid gland. I generally identify the nerve and its arborized 
branches immediately in the vicinity of the inferior parathyroid gland once it has been lateralized. Although 
great attention has been placed on the relationship of the inferior thyroid artery to the recurrent laryngeal nerve, 
basically the artery may present superficial, posterior, or branch in both locations surrounding the recurrent 
laryngeal nerve. Independent of the anatomic configuration, the recurrent laryngeal nerve should be identified 
prior to transection of these vascular structures. 

The nonrecurrent laryngeal nerve can only be found on the right side of the neck and is present in about 
1% of the population. This occurs due to an anomalous right subclavian artery that is retroesophageal. In such 
circumstances, the right subclavian artery arises as the final branch of the aortic arch, originating behind the 
esophagus and terminating into the supraclavicular and axillary regions. The right common carotid artery arises 
directly from the aortic arch in these circumstances, and therefore the nerve follows a direct course from the 
vagus, traversing posterior to the common carotid artery and assuming a variable horizontally angulated course 
beneath the thyroid lobe into the laryngeal inlet. 

The philosophy of protecting the nerve by solely dissecting on the thyroid capsule does not necessarily 
ensure protection of the nerve from injury. In some circumstances, small anterior branches of the recurrent 
laryngeal nerves may penetrate the capsule especially in the vicinity of Berry's ligament. 

The parathyroid glands frequently are situated along the course of the recurrent laryngeal nerves, and pres­
ervation of their function is requisite by maintaining their adequate lateral blood supply. The clear identification 
of the recurrent laryngeal nerves and distal dissection of these nerves allow safe division of the longitudinally 
and medially directed vascular supply to these glands, which is mandated for their normal function. 

From a lateral to medial approach, the branches of the recurrent nerve are identified, small vessels are 
controlled with bipolar electrocautery, and larger vessels are managed by ligatures. Gentle tracing of the nerve 
using a cottonoid allows for atraumatic dissection along the nerve sheath. 

Thyroid tissue frequently invests into the area of the cricothyroid membrane laterally in the area of Berry's 
ligament, thus making complete removal of all thyroid tissue unreasonable in some patients due to the inter­
digitated nature of their recurrent laryngeal nerve branches. In other instances, the ligament may be cauterized 
or suture ligated with minimal to no thyroid tissue recognized in this area. 

The thyroid gland is usually retracted medially, both to identify the recurrent laryngeal nerve and to 
expose the area of Berry's ligament. Overretraction of the thyroid gland may lead to stretch and traction on 
Berry's ligament, where the nerve may become tented, causing traction injury to the nerve. 

One must be constantly vigilant for premature arborization of the recurrent laryngeal nerve, and all 
branches are preserved (Fig. 17.4). The pretracheal fascia is entered and electrocautery (on a pure cutting set­
ting) can be used to mobilize the thyroid to the contralateral side of the isthmus. Once the medial-most branch 
of the recurrent (or nonrecurrent nerve) is identified, the pretracheal fascia can be safely used as a dissection 
plane. The recurrent laryngeal nerve and its arborized motor branches, if monitored. can be stimulated with a 
minimal setting of 0.5 to up to 0.9 mA. Although I have not routinely used nerve monitoring, I have begun to 
use monitoring in resident and fellow education. It has not, however, altered my surgical technique or discon­
tinued completion of thyroid surgery based on nerve stimulation criteria. 

The pyramidal lobe and delphian lymph node are mobilized with the thyroid isthmus. The fascia and the 
thyroglossal remnant area are freed with the use of electrocautery starting superiorly at the inferior level of the 
hyoid bone and connecting inferiorly to the isthmus and pyramidal lobe dissection. In some instances, the tract 
and pyramidal remnants may be prominent, and in other instances, they may be vestigial. The dissected thyroid 
lobe, isthmus, and pyramidal lobe are elevated off of the pretracheal fascia toward the previously excised thy­
roid until all thyroid tissue has been removed. 

The dissected recurrent laryngeal nerve is inspected from the immediate medial carotid area, from level 
Vll until the laryngeal nerve inlet. The paratracheal area is inspected both with cottonoid displacement as well 
as digital palpation for undiagnosed paratracheal pathology. Recall that a preoperative ultrasound had inspected 
the previously dissected thyroid bed for the presence of abnormal lymph nodes. As long as no paratracheal 
pathology was identified at that time, dissection of levels VI and Vll is not indicated unless metastatic lymph 
nodes are pathologically confirmed at the time of completion thyroidectomy. 
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Preservation and Management of the Parathyroid Glands 

SECTION 2 lbyroid 

Identification and p.reservation of 1he parathyroid glands are extremely important in patient! uudergo­
ing completion thyroidectomy. This is most critical in dl.ese patient! because dl.e complli;ati.on of pennanent 
hypoparathyroidism may be difficult to manage over a long period and is extremely distressing to dl.e patient. 
Every effort should be made to preserve the paradl.yroid gl.andll widl. their own blood supply, avoiding any devas­
cularization. The incidence of hypopandlyroidi!m is directly proportional to dl.e extent of thyroidectomy and 
inversely proportional to the surgeon's experience. The majority of paralhyroid glands teeeive their blood supply 
from the inferior thyroid artery; however, the superior paradlyroid glaDd may get iu own blood supply through 
dl.e superior thyroid vessels. Careful dissection should be done at the superior pole, both to identify the superior 
parathyroid glaDd and to carefully preserve it with its blood supply. Avoid electroc:autery injury to 1he parathy­
roid glands ami excessive iuigation. Suction may damage the gland!! by causing a surface hematoma, including 
excessive retraction of the soft tissue of dl.e neck and paralhyroid glands. If for any reason 1hc parathyroid gland 
appears to be devasculariz.ed or changes color considerably, every effort should be made to autottansplant dl.e 
paradlyroid gland. However, prior to autotransplantation, it is very important to send a small piece of tissue to 
confum that the tissue is adually the paralhyroid gland and not mctastrti.c dl.yroid cancer or a lymph node. 

The specimen is removed, and the wound is thoroughly iuigated with sterile water and obtained for 
meticulous homeostasis. Bipolar electrocautery is used as required. The wounds are not usually drained. The 
strap muscles arc :reapproximatcd in the midline wi1h one intenupted absm:bable sutures. Meticulous closun:: of 
subcutaneous tissues and skin is performed with fine attention to detail I use absm:bable suture in a subcuticular 
fashion and furdler apply adhesive and Steri-strips. 

POSTOPERATIVE CARE 

Completion dl.yroidectomy is generally performed as a 23-hour observation hospitalization. However, post­
operative verification of normalized parathyroid hormone levels contributes to a safe ou1patient surgery as 
well. The patients arc dischaJ:ged on anti-infJammatory pain medication, with nareotics only for breaklhrough 
discomfort. The patient's first outpatient follow-up is at 1 week for inspection of the wound, further instruction 
on wound care, and .review of the pathology. 
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Hormone replacement with Cytmnel25 ocg twice daily is recommended if radioactive iodine is anticipated 
in the patient's postoperative care. In some situations, recently, Synthroid (T4) may be started immediately 
since recombinant TSH is widely available and avoids withdrawal of thyroid hormone. An endocrinologist is 
reconsulted postoperatively for continued follow-up and monitoring. 

COMPLICATIONS 

The most common complication of completion thyroidectomy is transient hypoparathyroidism. Meticulous 
preservation of visualized glands and autotransplantation of any vascular compromise limit the long-term 
risk. Ultimately, the risk of permanent hypoparathyroidism should be <1 %. Autotransplantation of approxi­
mately one half of a gland in completion thyroidectomy should reduce the ultimate rate of permanent 
hypoparathyroidism to this acceptable rate. Temporary or permanent injury to the superior or recurrent 
laryngeal nerve may occur in any case where nerve identification and dissection may occur. Temporary 
paralysis can occur even in the most minimal dissections with the most meticulous technique, although 
nerve preservation and gentle care are the best approaches to preserve the integrity and long-term function 
of these critical nerves. 

RESULTS 

There is little to no evidence that completion thyroidectomy provides benefit to individuals <45 years of age 
with tumors <1.5 em in greatest dimension. Significant debate persists, internationally, on the indications for 
radioactive iodine in patients with differentiated thyroid carcinomas. Nevertheless, patients with soft tissue 
extension of differentiated thyroid malignancies or evidence of lymph node or distant metastatic disease are 
those with the greatest suggestion of clinical benefit of radioactive iodine therapy and thus indication for 
completion thyroidectomy. 

PEARLS 

Prior to sutgical management, interdisciplinary evaluation and treatment planning with both the thyroid 
surgeon and endocrinologist are essential. 
Completion thyroidectomy should be performed within the first 5 days following initial surgery or otherwise 
delayed for 6 months in order to minimize the difficulty associated with inflammatory and wound healing 
issues within the sutgical field. 
Preoperative evaluation of the central compartment and lateral neck with a high-resolution ultrasound and 
FNA cytology of abnormal lymph nodes should be performed in all patients. 
In patients with lymph node metastases, I recommend high-resolution CT scanning with contrast to identify 
sites of disease that cannot be appreciated with ultrasound, as well as the ability to provide a surgical roadmap. 
When in doubt, cross-sectional imaging should be used to facilitate surgical planning. 
Elevate the skin flaps in the immediate anterior jugular prevascular plane. 
Examination of the larynx should be performed on all patients independent of vocal quality or symptomatology. 
Treat each parathyroid gland as it were the only functioning remaining tissue. Transplant a portion of a gland 
whenever feasible. 

PITFALLS 

Surgery in the 2- to 12-week time period is complicated by difficulty in differentiating normal fascial planes. 
The previously operated side should not be dissected unless there is obvious persistent disease. Rushing into 
a subsequent surgery to assess postsutgical changes from persistent disease is not warranted over watchful 
waiting. 

INSTRUMENTS TO HAVE AVAILABLE 

Harmonic instrumentation or similar sealant device baby right-angle clamps 
Parotid dissector or similar fine dissection tool 
Insulated bipolar electrocautery 
Cottonoid pledgets 
4-0 silk stick ties on a tfneedle (small vascularpop-offneedle) 
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Ashok R. Shaha 

INTRODUCTION 

SURGICAL MANAGEMENT 
OF LOCALLY INVASIVE 
THYROID CANCER 

The incidence of thyroid cancer is increaiDg rapidly worldwide. Appmnmately 56,000 new patients with 
thyroid cam;er will be eeen in the United States in the year 2012. Although the major rise in incidc:!we ol tbyroid 
cancer is seen in patients with small CIDCenl, below 2 em. there ll.so appeam to be a slight rise in the incideoa: 
ol advanced thyroid cancer. There is an increased detection ol incidental thyroid nodules seen on imaging stud­
ies done for o1her purposes such as ultruound (US), carotid Doppler, computed tomography (Cl), magnetic 
J'CIIODJIDCC imaging (MRI), and positron emission tomography (PET) scan&, which may account for this appar­
ent :increaae in thyroid cancer. 

Despite increased detection l'8les, the mortality from thyroid cancer has remained essentially unchanged 
over the past two decades. Approximately 1,400 patients die of thyroid cancer every year in the United States, a 
majority of whom have aggressive well-differentiated, anaplastic, or medullary thyroid cancer. Although death 
from well-different:iated thyroid cancer is quite rare. these cancers may invade the surrounding structures in the 
neck, such u tnu:hca, recunent 1acyngcal nerve (RLN), esophagus, and llli)'DX. Patients with locally invasive 
thyroid cancer uaually have a long history of the presence of thyroid cancer. However, certain forms of biologi­
cally aggreuive thyroid cancer such as poorly differentiated tall cell variant or insular thyroid cancer may grow 
rapidly and be locally invasive. 

Thyroid cancer is characterized by slow growth. The prognostic features in thyroid cancer are well rec­
ognized through n:pom from the Mayo Clinic, Lahey Clinic, Memorial Sloan-Ketb::ring Cancer Center which 
include age, gender, grade of the cancer, size of the cancer, cxtnthyroidal extension, and distant metastases. 
Thyroid canccr is generally considered to be more aggressive in patients above the age of 45. In patienta above 
the age of 60 to 65, thyroid cancer is much more aggressive and the incidence of the poorly differentiated form 
is much higher. 

The prognostic W:tma are crucial in the ewluati.on, manage.J:De.nt, and prognosis of paticlts with thyroid 
cancer. Based on the prognO!Itic facton, the risk group m-atifications such as low..and high-ri!lk. groups are well 
deacribed by Blake Cady from the Lahey Clinic and by Ian Hay from the Mayo Clinic. The low-risk thyroid 
canccr group includes younger patiema with smaller cancers, while high-risk groups include paticlts above the 
age of 4S widl more aggresaiw and advanced form of thyroid cancer. 

The data from Memorial Sloan-Kettering Cancer Center were further analyzed leading to the stratification 
of low-, i.ntcnned.lale-, and high-risk groups. Our patiema were divided into low risk (younger patients with 
small cancen) or high risk (older patients with larger tumors or a more aggressive fonn of thyroid cancer). An 
intermediate-risk group was described, which includes younger patients with more aggressive forms of thyroid 
canccr or older plltienm with smaller (non aggressive) cancers. There clearly is a survival di1feralce in the!e 
three risk categories, and the treatment decisions should be individualized based on risk group analysis. Gener­
ally, patients in the low-ri!lk group of thyroid cancer require appropriate and satiafactory mrgical excision only, 
while the high-rillk group requires aggressive surgery and additional treatment including radioactive iodine 
ablation and external beam radiation therapy in a selected group ol patients. While the treatment of patients in 
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the intermediate-risk group should be individualized based on the aggressiveness of the primary cancer, this 
would generally include younger patients having more aggressive forms of thyroid cancer requiring adjuvant 
treatment such as radioactive iodine ablation, while older patients with small cancers would require surgical 
excision only. 

HISTORY 

The history and physical examination are very important in the evaluation of the patient with locally invasive 
thyroid cancer. The presence and duration of symptoms such as dysphagia, weight loss, shortness of breath, 
and hoarseness are crucial in appreciating the locally aggressive nature of the disease. Subtle symptoms such as 
sore throat and mild dysphagia will require further detailed investigation. Occasionally, the patient may give a 
history of a thyroid nodule being present for a long time with previous benign or indeterminate needle biopsies. 
The presence of a mass in the neck arouses suspicion of metastasis to the cervical lymph nodes. These patients 
will require further evaluation to make the diagnosis and determine the extent of the cancer. 

PHYSICAL EXAMINATION 

A detailed physical examination of the entire neck remains a critically important aspect in the evaluation of 
the patient suspected of having locally invasive thyroid cancer. The central compartment must be examined to 
determine the size and configuration of a mass when present. The degree of fixation of the mass to the skin and/ 
or the trachea must be noted. The entire neck should be palpated to determine the presence of metastasis to the 
lymph nodes. Mirror or fiberoptic laryngoscopy must be carried out to determine whether mobility of the vocal 
cordis is impaired. The finding of a mass fixed to the central compartment in the presence of a paralyzed vocal 
cord suggests locally invasive thyroid cancer. 

INDICATIONS 

Locally aggressive thyroid cancer invading the surrounding structures in the central compartment of the neck 
Recurrent thyroid cancer with local invasion 
Patients presenting with vocal cord paralysis or a fixed mass in the central compartment 
Cancer adherent to or invading the trachea, larynx, or esophagus 
Bulky primary cancer with invasion of the strap muscles 

CONTRANDICATIONS 

Massive cancer involving the central compartment and encasing the carotid artery/s 
Extensive cancer involving the mediastinum and occasionally the sternum 
Massive cancer causing bilateral vocal cord paralysis and airway obstruction 
Cancer invading the prevertebral fascia and paravertebral musculature 
Massive distant metastases with major loss of pulmonary reserve 
Massive tracheal invasion in close proximity to the carina 

PREOPERATIVE PLANNING 

Thyroid function tests will confirm the patient to be euthyroid before the surgery. However, thyroglobulin may 
be of help as a baseline tumor marker. Calcitonin and carcinoembryonic antigen (CEA) are important tumor 
markers if medullary thyroid cancer is suspected. 

Imaging Studies 
US is a useful technique in the evaluation of the extent of the cancer, and features suggestive of malignancy 
such as irregular margin, microcalcification. and hypervascularity are extremely valuable. 

Cross-sectional imaging in suspected locally aggressive thyroid cancer is a critical aspect in the evaluation 
of the extent of the cancer and its invasion into or adherence to the surrounding structures in the central com­
partment. CT scan with contrast is the best imaging study for the evaluation of the extent of the cancer. While 
the use of contrast will delay radioactive iodine ablation by 2 to 3 months, if the operating surgeon feels that the 
information obtained from cr with contrast is crucial in selecting the best surgical procedure for the invasive 
thyroid cancer, the cr should be performed with no hesitation. 
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MRI is generally not necessary; however, if the cancer is inseparable from the tr!K:hea, MRl is quite 
helpful to cvaluale the relation of the cancer to the trachea. If 1here is any involvement of the tracheal wall 
or tracheal lumen, US should be perfmmed for more detailed evaluation of the primary caucer and a:rvical 
lymph nodes. 

Other imaging studies such as PBT scan and bone scans are individualized. For consistency in poorly 
~ cancer, the PET IICID may be of value to evaluate the distant orgiiDS such as medi.utinum, hmg, 
or liver. Routine chest radiography or cr acan may not be helpful in determining the presence of pulmonary 
metastasis, wbicb is best evaluated. in well-differentiated thyroid cancer with a radioactive iodine scm. 

Pathology 

If the patient has been biopsied elsewhere or baa had previous smgery for cancer of the thyroid. the slidea 
should be obtained and reviewed by a head and neck pathologist If a tissue diagnosis has not been obtained, 
appropriate biopsies should be done to establish the correct diagnosis. Any suspicious lymph nodes in the 
neck may rcquim preopendive fine needle upir.ation biopsy with cytology or thyroglobulin wuh from the 
aspirant. 

SURGICAL TECHNIQUE 

In long-standing or biologically aggressive cancer of the thyroid, the wall of the trachea may be dim:tly invaded 
with extension of the cancer into the lumen. The recurrent laryngeal nerve (RLN) is directly related to the poste­
rior capsule of the thyroid gland. and even though direct invasioo of the RLN is rare, the nerve may be embedded 
in the cancer and it may be extremely difficult or impossible to scpai31c from the cancer requiring sacrifice of 
the portion of nerve for tumor clearance (Fig. 18.1). Occasionally, cancer in the lymph nodes in the paratracheal 
area may directly invade the RLN leading to preoperative palsy and the need to resect a portion of the RLN. 

The grow1h of the priowy CIIDCCI' or CIIDCCI' in the lymph nodes in the tracheoesophageal sulcus may invade 
vilal structures such u the RLN, trachea, or esophagus. The swgeon muat be prepared to undertake appropriate 
surgical resection if these surrounding structures are involved by the primary cancer or metastatic lymph nodes. 
Involvement of the esophagus is quite nm:, and most of the time, the cancer is adhcn:nt to the esophageal m.ua­

culature leading to the need for resection of the esophageal muacks rather than the mUCO!Ia itself. However, if 
the cuu:er involves the esophageal mucosa. a much more radical reseaion is required and ~n may 
require a micmvascular £n,e flap or a gastric pull up. Cancer involving the n:gion of the cricoid cartil.agc or cri­
copharyngeal muscles may be difficult to evaluate even intraoperatively on 8fOM evaluation. The IWIIIllgCIDCD.t 

of recurrent cancer involving this region of the cricothyroid area makes for extremely complex surgical decision 
making as laryngectomy may be necessary for smgical resection with cancer-£n,e margin&. Involvc:m.ent of other 
vilalatructures such as the carotid artely, vagus, and pbrenic nerves md sympathetic trunk is quite rare. 

The majority of these patients will require a multidisciplinary approach with active iuvolvement of spe­
cialists in endocrinology, nuclear medicine, and medical oncology with special expertise in the management 
of thyroid cancer with targeted therapies. The laryngologiBt and speech language pathologist play an important 

FI&IIIE 1L1 
Involvement of RLN by 
thyroid cancer. 
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role in the management of voice problems. The RLN may be directly in contact with cancer, and resection of 
the RLN or any tedious separation may jeopardize the function of the RLN either temporary or permanently. 
The superior laryngeal nerve (SLN) is rarely directly involved by the cancer, but surgical intervention may lead 
to iatrogenic trauma to the SLN, leading to a change in voice and inability to raise the voice, pitch, and tone. 
The parathyroid glands are adherent to the posterior portion of the thyroid capsule. In locally aggressive thyroid 
cancer, these glands may be inseparable from the cancer or may be involved in the thyroid capsule leading to 
unintentional loss of one or more parathyroid glands, resulting in temporary or permanent hypoparathyroidism. 
Consideration should be given to parathyroid autotransplantation. 

Anesthesia Considerations 
The anesthesia decisions are also intricate in these complex surgical procedures. Any attempt at awake intuba­
tion should be best avoided for the fear of laryngospasm and intralaryngeal trauma. Induction should be smooth 
with a nontraumatic intubation with a size 6 tube. Larger tubes such as 8 and 9 are not necessary in thyroid 
surgery. The cuff of the endotracheal tube should be well below the vocal cords. H there is a major concern 
about a difficult intubation, a fiberoptic nasotracheal intubation may be considered. 

Principles of Surgical Management of Locally Invasive Cancer of 
the Thyroid 
The oncologic principles in the management of locally aggressive thyroid cancer dictate that all gross cancer 
should be removed and clear surgical margins obtained. Pathologists should be readily available for appropriate 
frozen sections of the lymph node, esophageal musculature, or tracheal wall as necessary. The surgeon should 
avoid resection of important structures such as the RLN unless it is directly involved by the cancer. One must 
develop a balance between the best control of the cancer and quality of life. 

It is important to review the final pathology report to analyze whether this is a well-differentiated papil­
lary carcinoma or other varieties of papillary carcinoma such as tall cell, insular, or poorly differentiated. The 
majority of older patients have a pathologically more aggressive form of papillary carcinoma of the thyroid. 
Occasionally, aggressive follicular Hurthle cell or medullary carcinoma may invade surrounding structures. 
Understanding the biology of the cancer, its initial extent, and appropriate surgical intervention will offer the 
best chance of controlling the cancer in the central compartment. 

Management of the Central Compartment Lymph Nodes 
Generally, the incidence of metastases to cervical lymph nodes is much higher in patients with locally aggres­
sive cancer of the thyroid, gross extrathyroidal extension, older age group, or a large cancer. H there are any sus­
picious lymph nodes in the paratracheal area, they should be removed, frozen section obtained, and appropriate 
central compartment clearance should be performed. The lymph nodes may extend to levels VI and VII, and a 
thorough dissection of this area should be undertaken should there be any suspicious lymph nodes; however, it 
is important to recognize that Hashimoto's thyroiditis may occasionally present with lymph nodes. These are, 
however, generally globular in shape, and frozen section can readily confirm this benign nature. Because of 
the high incidence of central compartment lymph node involvement in larger cancers. The American Thyroid 
Association guidelines in 2009 were revised to include prophylactic central compartment dissection in patients 
with larger cancers, gross extrathyroidal extension, or aggressive histology. 

Every effort must be made during central compartment dissection to identify and, if possible, preserve the 
RLN and the parathyroid glands along with their blood supply. H any of the parathyroid glands especially the 
inferior one is devascularized, it should be autotransplanted in the sternomastoid muscle. 

Recurrent Laryngeal Nerve 

The preoperative evaluation of the extent of the cancer must include evaluation of the vocal cords either by 
mirror or fiberoptic examination and is crucial in facilitating the management of RLN during locally invasive 
thyroid surgery. The cancer can usually be shaved off of the RLN and every attempt should be made to preserve 
the functioning RLN at the conclusion of the surgical procedure. However, the nerve may need to be sacrificed 
especially if the cancer is involving it directly or the vocal cord is paralyzed preoperatively. Prior to sacrifice 
of a functioning RLN on one side, every attempt should be made to evaluate the opposite side and preserve the 
opposite RLN by careful dissection. A functioning nerve rarely needs to be sacrificed; however, occasionally 
the cancer may directly encase the RLN either from the primary cancer or from the lymph node metastases in 
the tracheoesophageal groove. H the nerve is sacrificed and the two ends can be easily visualized, a nerve graft 
may be entertained such as ansa, greater auricular, or sural nerve. An interposition graft may be performed 
with the ansa, or one end of the ansa may be used to anastomose with the distal end of the transected RLN. 
Even though the nerve function is unlikely to recover with vocal cord mobility, most of the time the vocal cord 
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function will improve with nerve grafting. In young patients with well-differentiated carwer of the thyroid. 
every attempt should be made to dissect the cancer and the lymph nodes off the RLN as aay microscopic 
disease that is left behind CIID be treated with radioactive iodine ablation with Wisfactory long-tenn control of 
the carwer and best quality of life. 

Trachea 
Grillo et al. defined various stages of cancer involvement of the trachea: 

Type I includes carwer adherent to the tracheal cartilage, which, however, can be easily eeparated from the 
traclleal. cartilqe. 
Type II includes cancer minimally invading the tracheal cartilage, which can llSilally be exciJc:d with portiOIUi 
of the tracheal ring. 
Type m includea submuooeal involvement of the trachea. 
Type IV includes intraluminal extension of the cancer. Types m and IV an: challenging problems and gener­
ally will require segmental resection of the trachea (Fig. 18.2). A sleeve resection of the trachea up to five 
rings with end-to-end anastomosis CIID be perfo.rmed easily. However, any extended tracheal resection will 
require appropriate mobilization of the trachea in the mediastinum usually with the assistance of a tho.tacic 
surgeon. 

Occasionally, the cancer may invade a small segment of the tracheal ring, and a tracheal window can be 
performed euily, which CIID be repaired with surrounding soft tissue or periosteal graft from the clavicle. The 
majority of the time, such small tracheal defect!l can be converted into a tracheostomy, which can be removed 
in approximately 10 to 14 days with Wisfactmy furu::tion. Appropriate pmoperative endoscopy in the opcmting 
room is quite helpful to localir.e and evaluate the extent of intraluminal invasion and the distance between the 
subglottic an:a and the proximal end of the cancer. The evaluation of the distal end is important in relation to 
the distance from the carina. 

Surgical Approaches 1D Tracheal Resection 
Approprla!e imaging 91udics are crucial in the proper evaluation of the extent of the cancer involviDg the tra­
chea It would be important to have a definitive evaluation of the extent of the invasion of the trachea and larynx 
by fiberoptic laryngoscopy. nacheal resection is much more complex if the cancer involves the subglottic lar­
ynx or the cricai.d cartilage. If the cancer is very close to the carina, generally it is considered to be unresectable. 
At the time of smzery, it is important to perfotm esophagoscopy either :fiberoptic or rigid, to determine whether 
intraluminal invasion has occurred. 

Total thyroidectomy should be performed in a standard fashion with preservation of the paralhyroid 
glands. It is important to preserve at least one par.a.thyroid gland with its blood supply. The jugular area should 
be evaluated as there is a high incidence of paratn.cheal. and lateral jugular nodes. 

I 

III 

II 

IV 

MIRE 1B.Z 
Four stages of Ill mor exten­
sion to the trachea. 
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Preoperative evaluation of the lateral neck nodes with US or cr scan is also crucial since the lymph nodes 
at levels II, III, and N may be involved with metastatic cancer, and a neck dissection should be included. Para­
tracheallymph nodes should be evaluated. Utmost care must be taken to avoid any traction injury to the RLN 
on the side of the node dissection. 

After completing the total thyroidectomy, the trachea should be opened based on the clinical and radio­
logic evaluation of the extent of the disease. At least one to two rings inferior to the cancer margin should 
be resected. After opening the trachea, the endotracheal area can be evaluated. It is important to avoid injury 
to the cuff of the endotracheal tube to avoid air leak. At this time, the extent of the cancer inside the trachea 
is evaluated, and the circumferential resection of the trachea is performed carefully avoiding injury to the 
esophagus. 

If the cancer is adherent to the esophagus, the involved esophageal musculature should be resected. The 
dissection should now be continued in the tracheoesophageal groove posteriorly preserving both of the RLN s 
or at least the functioning RLN. As the dissection is continued superiorly, the superior portion of the trachea 
is opened just inferior to the cricoid cartilage unless the cancer is directly invading the cricoid area where the 
inferior portion of the subglottic area and the cricoid cartilage should be resected. After resecting the trachea 
circumferentially, the endotracheal tube is partially withdrawn. The cancer and the tracheal sleeve are resected, 
and the endotracheal tube is repositioned. An experienced anesthesiologist is quite helpful for these technical 
maneuvers. 

After repositioning the endotracheal tube and securing the airway, the primary end-to-end anastomosis 
of the trachea is undertaken. Flexion of the head on the chest is quite helpful in these circumstances. Exten­
sive lateral tracheal dissection in the mediastinum should be avoided, as it can lead to devascularization of 
the trachea. A primary anastomosis is undertaken with nonabsorbable sutures such as Prolene, or Monocryl 
and Vicryl; however, Monocryl is more acceptable as it causes less reaction in the lumen of the trachea. If 
Prolene sutures are going to be used, they should be passed submucosally avoiding an intramucosal suture line 
with nonabsorbable sutures, which can lead to granuloma formation and fibrosis. The posterior anastomosis 
is performed initially followed by the anterior anastomosis with slight rotation of the trachea on either side. 
At the conclusion of the anastomosis, the wound is filled with saline and hyperventilation performed through 
the endotracheal tube to make sure there is no air leak. In spite of that, a minor air leak may be expected and 
generally a drain is placed in this region. A Penrose drain is better than suction drainage, which may cause 
more air leak. The neck should be kept flexed with a large Prolene suture from the chin to the chest. This is 
generally retained for a period of 8 to 10 days, and most of the time the patient is discharged with a large 
suture, which is removed during the first office visit approximately 8 to 10 days after the surgical procedure 
(Figs. 18.3 to 18.6). 

I prefer to extubate the patient in the operating room and observe the airway; however, if the surgical 
procedure is performed late in the evening or there is considerable manipulation of the RLN, then it would be 
most appropriate to leave the patient intubated and extubate the next day under close observation. If there is a 
considerable airway distress or severe stridor, the patient should be reintubated, and further evaluation should 
be undertaken as to the best way to secure the airway. I try to avoid a tracheostomy in these patients, as trache­
ostomy will interfere with healing of the tracheal anastomosis. 

Larynx 

The involvement of the larynx by the primary thyroid cancer is quite rare; however, the cancer may be 
adherent to the thyroid cartilage, which can be easily peeled off the thyroid cartilage with the perichon­
drium, or partial framework resection can be performed. Partial laryngeal surgery such as hemilaryngec­
tomy may be considered in select cases of unilateral laryngeal involvement by thyroid tumor. Primary total 
laryngectomy is rarely necessary unless the cancer is directly invading the larynx, obstructing the airway or 
destroying the larynx. However, recurrent cancer in the central compartment invading the cricoid cartilage 
or obstructing the lumen of the larynx requires a total laryngectomy. The difficult area in the laryngeal com­
plex is the cricothyroid complex where the cancer may be difficult to resect if adherent to the cricothyroid 
region. Rarely, recurrent cancer may invade the entire central compartment of the neck with involvement of 
the esophagus and larynx, which will require total laryngopharyngectomy with cervical esophagectomy at 
which time appropriate reconstruction may require a gastric pull-up or microvascular free flap reconstruc­
tion with either jejunum or a radial forearm flap. The risks of complications in such an aggressive procedure 
are quite high and may lead to considerable morbidity and occasional mortality. 

Esophagus 
Local invasion into the esophagus usually involves the muscular portion of the esophagus rather than the 
mucosa. In such cases, the cancer can be resected with a portion of the muscular wall without entering the 
mucosa. Utmost care needs to be taken to avoid tearing the mucosa. If there is a rent in the mucosa, appropri­
ate closure should be undertaken with muscular coverage to avoid esophageal leak and mediastinal infection. 
Rarely the cancer may invade the entire wall of the esophagus with extension of the cancer into the lumen, 
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RUE 18.3 Extent of tracheal resection and reconstruction. 

which obviously will require resection of the esophagus usually along with laryngopharyngeal resection and 
appropriate recoDBtruttion. 

Related Structures 
The resection of the carotid arteiy is rarely performed for cancer of 1he thyroid. However, it may be necessaxy 
to obtain the help of a vascular SUJ:ECOn for appropriate reconstruction of the carotid artery. Occasionally, the 
tumor may extend into the superior mediastinum .requiring appropriate surgical resection wi1h stern.al split 
The involvement of neural stl:llctUn':s such as brachial plexus is quite rare. Occuionally, the recurrent cancer 
may involve the paravertebral muscles such as the scalene or levator scapulae, the resection of which may be 
quite difficult. Recurrence rates are quite high in this group of patients. Such patients will benefit with adjuvant 
therapies. 

POSTOPERATIVE MANAGEMENT 

The patient's serum calcium levels sbould be monitored care:fully in the postoperative period and hypocalce­
mia treated appropriately. Thyroid hormone replacement should begin 1he next day, and patients are generally 
discharged soon after the removal of the drain. The patient is ambulatory the next day with a regular diet as 
tolerated. The final pathology .report should be care:fully reviewed both in terms of the margins of reseeti.on 
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and the aggressiveness of the thyroid cancer. If the cancer is :reported to be poorly differentiated or high grade, 
postoperative external ~ radiation therapy may be con&idered depending upon the primary extent of the 
disease and the surgical resection. 

Adjuvant Therapy 
The majority of these patients will require adjuvant therapy in the fmm of radioactive iodine. Patients with 
well-differentiated cancer of the thyroid usually respond quite well to tteatment with radioactive iodine; how­
ever, patients with poorly differentiated cancers do not respond as well Radioactive iodine ablation is also 
helpful to evaluate if the:re is any suspicious lesion in the lungs. If the:re is activity in the lungs suggestive of 
metastatic disease, which can be quite high in this group of palients,la!ger doses of radioactive iodine may be 
required. 

Radioactive scanning is cmicd out annually. Mo:re recently, the patients are prepared with Thyrogen 
(recombinant thyroid stimulating hormone) rather than making them hypothyroid fur 6 weeb. If there is sus­
picion of recurrent cancer in the central or lateral neck nodes, appropriate follow-up is important with serial 
USs. Serum thyroglobulin, stimulated thyroglobulin, and thyroglobulin doubling time are important :maJkers 
in the follow-up. Calcitonin and CEA are also important in patients with medullary thyroid cancer, especially 
calcitonin doubling time. 

COMPLICATIONS 

The major complication of tracheal .resection includes bilateral RLN injury leading to airway problems in the 
postoperative period and securing the airway immediately after the extubation is critical. The patient should 
be monitored very closely preferably in the recovery room or in the intensive care unit. The majority of the 
patienm with minor airway problems will improve over 24 to 48 hours. Short-term steroids are routinely used 
during this period. The patient's neck should be kept flexed at all times. If there is a severe airway issue, the 
patient should be intubated and observed for a period of time subsequent to which appropriate decisions will 
have to be made, based on the fiberoptic laryngoscopic evaluation for maintenance of the airway. Occasionally, 
a tracheostomy may be nc:ccssary if the patient has considerable stridor. Tracheostomy is best perfonncd away 
from the slltWe line either in the distal portion of the trachea. or a cricothyrotomy may be considered with a 
small tracheostomy tube. Patient~ with these airway-related problems can have a complex postoperative course 
and severe morbidity after tracheal :resection. 

Postoperative calcium levels should be carefully monitored, and hypocalcemia should be treated 
appropriately. The incidence of hematoma is between 2% and 3%, and the neck should be closely monitored. 
Appropriate intervention should be undemib:n should they have expanding hematoma. Other complications 
may be related to neck dissection such as a chyle leak. The majority of the patients with chyle leak have minor 
problems, which will be com::cted in a few days. 
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RESULTS 

The results in patients undergoing treannent for locally aggressive thyroid cancer depend mainly on the age 
of the patient, satisfactory gross resection of the cancer, histologic variations, and effectiveness of adjuvant 
therapy such as radioactive iodine or external beam radiation therapy in selected patients. The results are excel­
lent in patients below the age of 45 if all gross cancer has been removed. The long-term survival is equivalent to 
the patients who do not present with extrathyroidal extension. The 5-year survival in this group is about 80%; 
however, the survival drops to approximately 50% in individuals above the age of 45 where all gross cancer 
could not be removed or the histology shows tall cell insular or poorly differentiated thyroid cancer. 

The recent results from Sloan-Kettering show the disease-specific survival when stratified by RO/Rl/ 
R2 resection to be 96%, 60%, and 63%, while the recurrence-free survival was 83%, 60%, and 65%. Even in 
patients with Ml disease, RO resection had excellent locoregional control and better quality of life with over 
50% of patients alive at 5 years. 

PEARLS 

A true multidisciplinary approach is necessary in the management of patients with locally invasive cancer. 
Preoperative evaluation of vocal cord function is critical. 
Endoscopy should be performed at the time of surgery to evaluate the extent of the cancer involving the 
trachea or esophagus. 
Surgery should be designed to include removal of all gross cancer and sacrifice vital organs only if they are 
directly involved by the cancer, such as RLN, trachea, esophagus, or larynx. 
In locally aggressive recurrent cancer of the thyroid, total laryngectomy may be indicated especially if the 
larynx is directly involved by the cancer. Partial laryngectomy may be considered in select patients. 
lf the cancer is adherent to the wall of the trachea and all gross cancer can be removed, a shave procedure 
should be undertaken. 
lf there is intraluminal involvement of the trachea by cancer, appropriate resection should be undertaken 
using sleeve resection and primary end-to-end anastomosis. 
Most of the patients with locally aggressive cancer of the thyroid will require adjuvant therapy including 
radioactive iodine ablation and, in selected cases, external radiation therapy. 
lf there is a gross extrathyroidal extension or aggressive histology, postoperative radiation therapy in the form 
of IMRT should be undertaken. 
Patients should be best followed with cross-sectional imaging and a PET scan of the central comparnnent of 
the neck, neck nodes, and distal regions. 
Thyroglobulin is commonly used as follow-up marker for cancer recurrence especially the thyroglobulin 
doubling time. 

PITFALLS 

The recurrence rate is quite high in these patients especially if the surgical margins are positive. 
Evaluation of the extent of the cancer in the trachea may be quite difficult. 
Thorough understanding of the extent of the cancer and surgical expertise will result in appropriate intraop­
erative decision making regarding tracheal shave, window, or sleeve resection. 
Evaluation of the presence of submucosal cancer may be quite difficult 
Reconstruction of small defects in the trachea may be difficult because of continuous air leak. 
Bilateral RLN injury may lead to life-threatening airway obstruction. 

INSTRUMENTS TO HAVE AVAILABLE 

Standard thyroidectomy tray 
Harmonic scalpel 
LigaSure 
Surgical loops 
Bipolar cautery 
Intratracheal nerve monitor 
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Ralph P. Tufano 

INTRODUCTION 

CENTRAL COMPARTMENT 
NECK DISSECTION 

Indicationa for the performance of a central neck dissection (CND) for cancer of the thyroid can be confuaing. 
The reason for this is the lack of good evidence-baed data on its utility wben performed roulincly in tbe man­
agement of differentiated cancer of the thyroid. When n:ading the pertinent lit.c::rature, it becomes obvious that 
one of the limitations is that t:hete is no standardization of the operation. Boundaries and compartmenta are not 
well defined, and the n:polt8 often fail to .report wbether tbese procedures were being performed in the pn:&­
c:nce or absence of gross lymph node metastasis. These shortcomings prompted the convcrgc:nce of a subgroup 
of experts on c.ncer of the thyroid to come together under the auspices of the Ammcao Thyroid As80ciati.on 
(ATA) to formulate a co:nsensus sta~ement on the anatomy and tenninology pcrtincot to CND. The group con­
cluded that the CND should consist of level VI and level Vll lymph node buins and must contain the pn:lar­
yngeal (delphian), pretracheal, and at least one paratracheal nodal buin. The surgery should be designated u 
elective or therapeutic. Obvious lymph node metastasis in the central neck should be treatl:d with therapeutic 
intent accomplished by a COIIlpiiitmenta dissection. While elective CND fur medullary thyroid cancer is ad~ 
cated, controversy cxistll in differcntiatl:d thyroid cancer. This chapter describes the teclmical pcrfonnance of a 
CND and considerations for when it should be ped0m1ed. 

HISTORY 

A patient usually will present to the surgeon wid!. a mass in the thyroid that hu been detcctcd by palpation 
or detected incidentally on radiographk: imaging for evaluation of other diseue processes (e.g., carotid 
ultrasound [US], magnetic resonance imaging [MRI] of the spine). A diagnoaia ia usually established by 
ultrasound-guided fine needle upiration biopsy (FNAB). Most patients with a diaposis of thyroid malignancy 
with or widlout central neck lymphadenopathy are usually asymptomati.c. Patients with llfi'CI' or more agn:s­
sive twnon can pretent with one or all of the following: hoarseneaa, dysphagia. and dyspnea. 

PHYSICAL EXAMINATION 

A patient is nearly always diagnosed with a primary cancer of the thyroid prior to making a detemlination of 
whether a CND needs to be performed. The entire neck should be palpafed. A :finn. fixed thyroid cancer with 
suspected emathyroidal spread warrants a CND. Flexible fiberoptic laryngoacopic examination of the weal 
folds should be conducted in all patients undergoing thyroid surgecy. Vocal fold. paralysis, lateral neck lymph­
adenopathy oonfinncd u cancer by fine needle aspiration (FNA}, central occk lymphadenopathy confirmed 
on physical eumination, radiographic imaging or intraoperative inspection, medullary cancer of the thyroid, 
and suspicion of more aggressive variants of thyroid cancer are all aa:epted indications fur CND. This is 
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in accordance with the ATA guidelines. A patient who has previously undergone a total thyroidectomy with 
or without radioactive iodine (RAI) may have an increasing serum thyroglobulin level determined as part 
of follow-up surveillance. Radiographic imaging (US, computed tomography [Cf], MRI, positron emission 
tomography [PET]) is usually instituted. If a central mass in the neck is found during the surveillance period, 
a determination as to whether an FNAB should be carried out is made as a multidisciplinary team and usually 
only if surgery is considered beneficial. 

INDICATIONS 

Thyroid cancer with gross lymph node metastasis present in the central or lateral neck compartments 
Medullary cancer of the thyroid 
Select T3 and T4 differentiated thyroid cancer 

CONTRAINDICATIONS 

Elective dissection on the side of only one functioning recurrent laryngeal nerve (RLN) 

PREOPERATIVE PLANNING 

The issues of CND should be discussed with the patient when the procedure is being considered. The CND 
may be performed electively or therapeutically at the time of thyroidectomy or therapeutically in a reoperative 
setting. The literature suggests the patient may be at an increased risk of complications compared to total thy­
roidectomy alone. US evaluation of the central neck is helpful to appreciate the extent oflymph node metastasis 
as it relates to important structures in the central compartment and is also helpful to confirm recurrent/persistent 
thyroid cancer by US- or CT-guided FNA. Axial imaging (CT, MRI, and PET -CT) may be helpful in determin­
ing the degree of involvement of associated central structures in the neck such as the laryngotracheal complex, 
esophagus, and carotid artery. Administration of iodinated contrast with CT may preclude early postoperative 
RAI administration. This usually is not a problem in the setting of recurrent cancer of the thyroid where the 
tumors are typically non-RAI avid. 

SURGICAL TECHNIQUE 

The borders of the central compartment for central neck dissection are: superior-horizontal line at the inferior 
border of the cricoid and the RLN insertion point, inferior plane on level with innominate artery, lateral-common 
carotid artery, posterior-prevertebral fascia, anterior: sternothyroid muscle, medial border for unilateral central 
compartment dissection-medial edge of contralateral strap muscles (Figure 19.1). 

I will divide the central neck dissection into two categories: Primary or reoperative to emphasize some 
differences in the techniques. 

Primary Central Neck Dissection 
Primary CND is usually performed at the time of total thyroidectomy and may be performed en bloc with the 
thyroid or separately. There are some nuances to the right and left paratracheal dissections that will be discussed. 
If not already dissected, the prelaryngeal or delphian nodes are excised. The fibroadipose tissue overlying the 
cricothyroid membrane is incised and dissected off of the cricothyroid membrane. It is important to avoid injury 
to the cricothyroid muscle or damage the cricothyroid membrane when performing this maneuver. 

Adequate exposure of the central neck must be obtained to permit a comprehensive compartmental 
dissection. The strap muscles must be elevated over the carotid sheath laterally and to the sternum inferiorly. 
The right paratracheal dissection begins with a skeletonization of the common carotid artery that proceeds 
inferiorly to the innominate artery and superiorly to the thyroid cartilage. The dissection should not proceed 
deep to the common carotid artery to avoid injury to the RLN. The vagus nerve in the carotid sheath may be 
stimulated at 1 mA to determine the neurophysiologic integrity of the RLN. The RLN is then appreciated again 
in the area of where it was dissected for the thyroidectomy. On the right side, it travels more ventrally and 
obliquely than the left RLN. It is followed inferiorly until it can no longer be traced under the common carotid 
artery. Because of its more ventral and oblique location, the RLN divides the right paratracheal compartment 
into an anterior and posterior compartment as well as a lateral and medial compartment. The RLN must be 
dissected from its laryngeal point of insertion to its most inferior extent in the neck to be able to safely remove 
all of the lymph nodes in the right paratracheal compartment. A fine-tip dissector and no. 15 blade are used 
without a nerve hook. Minimizing tension is important in preserving RLN function and avoiding neuropraxia. 
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Innominate artery 

Prudent use of fine-tip bipolar cautery away from the RLN to cauterize small vessels is recommended. Once the 
nerve is completely tnmsposed, the lymph node-bearing tissue posterior and medial to the carotid artery and 
posterior and lateral to the RLN can be delivered anteriorly (Fig. 19.2A). The RLN en1Iy point is usually Wled as 
the superior border of the dissection. It is essential. to preserve the main ttunk of the inferior thyroid artery and 
all of its superior branches to maintain a blood supply to the superior parathyroid gland. The inferior parathyroid 
gland may need to be diuected away from the adjacent lymph nodes to save its blood supply, but this is ofbm 
not possible if trying to achieve a complete clearance of all nodal tissue. If the viability of the parathyroid gland 
appears compromised, it should be harvested and kept in cooled saliDe. Approximately 10% of it should be sent 
fur frozen section to confirm paradlyro.id tissue and avoid inadvertent autotransplantation of metastatic cancer 
in a lymph node. The dissection then proceeds over muscularis of the esopbagus with gentle anterior retraction 
(Fig. 19.28). The tissue is dissected over the trachea and the pretracbeallymph nodes are elevated and ligated 
approximate to the medial edge of the left strap lllW!Icles. The inferior dissection is completed by carefully ligat­
ing all lis sue anterior and superior to the innominate artery. This is important because there are usually thymic 
veins that drain into the bracbiocephalic vein and on occasion a thyroid ima from the innominale artery. Level 
VI does extend to the hyoid bone, but it is uncommon to see lymph node metastasis superior to the level of 
the RLN insertion site. Routine preoperative US evaluation of the thyroid and lymph nodes of the neck for any 
patient with FNA-confirmed PIC is .recommended by the ATA guidelines, published in 2009. While there may 
be some limitations of US in the central compartment when the thyroid gland is present. the upper level VI is not 
subject to those same limitations. If preoperative imaging doesn't suggest metastatic cancer in the upper level VI 
region, it has been our experience that this azea just be kept unde.r observation rather than operated. 

The left paratrachcal dissection starts with identifying the common carotid artery. Unlike the right, 
the left common carotid artery has i1s own taeoli from the aorta and is dissected inferiorly to the level of 
tbe clavicle and superiorly to tbe thyroid C&ltilage. Tbe RLN is traced from whe.re it was identified during the 
thyroidectomy inferiorly. Unlike the right RLN, the left nm.s in a more a:anicx:audal course and in the tracheo­
esophageal groove (Fig. 19.3). It does not need to be circumferentially dissected and transposed. It is followed 
inferiorly to the level of the clavicle. The lymph node tissue medial to the carotid is brought over the mWicularis 
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R&UIIE 11.2 
Right paratracheal dissection: 
A: The right RLN courses 
ventrally and obliQuely in 
the right paratracheal region. 
Because of this, the right 
paratracheal dissection should 
include lymph nodes deep and 
lateral as well as superficial 
and medial to the RLN. The 
RLN should be carefully 
dissected and mobilized to 
allow for this. B: Once the 
RLN has been mobilized, the 
lymph nodes are dissected 
free from RLN. 
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of 1he esophagus and the RLN. The anterior border of the RLN must be freed from the specimen, and this is 
accomplished with a fine-tip dissector and no. 15 blade without the aid of a nerve hook: (Fig. 19.3). One must be 
can:ful when dissecting the RLN inferiorly. The RLN is usually tented up with the lymph node-bearing tissue 
from the superior mediastinal parattacheal region and thymus. An atb:itraty ligation of the tissue is then made 
at the level of the superior border of the innominate artery taking care to meticulously ligate all tissue in this 

B 

FICIIlE 11.3 Left paratracheal dissection: A: The left paratracheal dissection ~n proceed from lateral to medial once defining 
the RLN along its course in the tracheoesophageal groove. B: Lymph nodes removed after being dissected free from RLN. 
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area and avoid injury to the RLN. The superior border again is the RLN insertion laryngeal insertion point, and 
the parathyroid glands are managed similar to the right side. Similarly, the pretracheallymph nodes are elevated 
and ligated at the medial border of the right strap muscles. 

The operative bed is then inspected. An assessment of parathyroid gland viability is made. The liberal 
use of autotransplantation is advocated if the viability of the parathyroid gland is questionable. Two percent 
lidocaine may be used to relieve vasospasm and may help in the decision making to autotransplant. Again, it 
must be emphasized that if autotransplantation is employed, a frozen section of a small portion of the suspected 
parathyroid gland must be sent for frozen section confirmation of parathyroid tissue. The integrity of the RLN s 
is inspected and nerve monitoring, if used, may provide infonnation on the neurophysiologic integrity of the 
nerve that may help with decision making regarding the usefulness of an elective bilateral paratracheal dis­
section. A Valsalva maneuver is given and hemostasis is achieved with the judicious use of bipolar cautery or 
sutures. Hemostatic agents may also be used. The strap muscles are closed with a running absorbable suture. 
The use of a drain is left to the discretion of the surgeon. The closure proceeds similar to thyroidectomy, and 
medical-grade skin adhesive glue may be used. 

Reoperative Central Neck Dissection 
There are some differences between primary and reoperative CND that must be described. Reoperative CND 
may be considered when there is FNA-confirmed evidence of disease or growth of a mass not amenable to 
biopsy. It is generally accepted that reoperative CND is fraught with a higher complication rate than primary 
surgery. Some authors have refuted this belief and have even stated that reoperative CND may be at least as 
safe, if not safer, than primary CND. Nonetheless, the recommendation for surgery versus observation should 
be made in a multidisciplinary fashion and tailored to the patient's needs. 

All patients undergoing reoperative CND should undergo a fiberoptic laryngoscopy to assess vocal fold 
mobility. Often, the localization and confinnation of metastatic cancer are made with US and FNAB. It is 
important to have a clear understanding of the location of the cancer and its relationship to surrounding struc­
tures. The cancer may be in lymph nodes or at the primary site. This is important to distinguish because reop­
eration for metastatic cancer versus recurrence at the primary site has a strikingly different risk profile. In our 
experience, when the recurrent disease is at the primary site, there is a much higher risk of vocal fold (VF) 
paralysis (33%) versus metastases to the lymph nodes (<1% ). If US can't resolve this issue, then axial imaging 
such as CT or MRI with contrast may be helpful, especially if there is also concern for local invasion. US is also 
very helpful in defining whether a unilateral or bilateral paratracheallymph node dissection will be useful. In 
our experience, elective reoperative paratracheallymph node dissection of an US designated clear paratracheal 
compartment is not indicated as the risk of metastasis ultimately manifesting in the US negative paratracheal 
nodal basin is low (0% ). This may be due to the improved sensitivity of US to detect subcenti.m.eter lymph node 
metastasis in the central neck when the thyroid is not present. 

Reoperative CND can be performed through the existing thyroidectomy incision. The original incision 
may be excised if necessary and is generally recommended to achieve the best cosmetic result. The approach 
may be either through the midline raphe of the strap muscles with elevation of the strap muscles over the 
thyroid bed or from a lateral approach. The lateral approach may be warranted when extensive scarring is 
present. In this circumstance, the carotid sheath is identified and the strap muscles are elevated over the thy­
roid bed from lateral to medial. It may be advantageous to divide the sternothyroid muscle to achieve better 
access to the cervical paratracheal nodal compartment. The strap muscles are then elevated over the thyroid 
bed superiorly and inferiorly taking great care to avoid excessive cautery as you proceed superiorly to avoid 
injury to the RLN. 

The main difference in technique compared to primary CND is in the method used to identify the ILNs. 
The region where the RLN is typically found during thyroidectomy may be scarred, and familiar landmarks for 
identification of the RLN are not present. RLN monitoring may be useful during reoperative CND. I recom­
mend that the vagus nerve be stimulated at 1 mA prior to beginning the dissection to get the baseline amplitude 
on the waveform. Once the carotid artery is identified in the same fashion as in primary surgery, the right RLN 
may be searched for medial and deep to the common carotid artery above the innominate and subclavian artery 
junction and the left RLN medial to the common carotid artery inferior in the neck and in the tracheoesophageal 
groove. The remainder of the operation proceeds in the same fashion as described for primary CND (Fig. 19.4). 

POSTOPERATIVE MANAGEMENT 

Patients undergoing CND are typically admitted overnight for observation. Postoperative considerations are 
similar to total thyroidectomy. I recommend monitoring the serum calcium trend developed by assessing 
6- and 12-hour post-op levels. Alternatively, one could elect to administer oral calcium and vitamin D sup­
plementation per routine and taper accordingly. Observation for bleeding and hematoma fonnation is also 
important. 
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FIUE1U 
A completed reoperative CND 
with removal of prelaryngeal, 
pretracheal, and bilateral 
paratracheal nodal basins. 

Left recurrent 
laryngeal nerve 
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---- Right recurrent 
laryngeal nerve 

Cricoid cartilage 

The complication profile is similar to dlat of total thyroidectomy. The risk: of n.N paralysiB has generally been 
documented by many authors to be the same as with thyroidectomy for primary surgery but may be higher for 
reoperative surgery. Nonetheless, 1he true incidence of vocal fold paralysis with these operations is difficult to 
disc:em because of the variability in techniques used to assess vocal fold paralysiB. Most studies demonstrale an 
incn:ased. incidence of hypoparathyroidism, especially when the CND includes both paratracheal nodal basins. 
The hematoma rate is similar to conventional thyroidectomy. 

RESULTS 

The functional n::sults of a prim.aJy or n::operalive CND are :nMewable shortly after sw:gery. Hoarseness should be 
evaluated with ftcxible fibcroptic laryngoscopy. Patients with hypocalcemia from hypoparalhyroidism should be 
replded accordingly. Oncologic long-term R\SUlts will be determined by serial follow-up. US is typically used for 
surveillance of 1he central neck after thyroid SUtgery with or widl.out CND. Any suspiciouslympbadenopalhy in 
the previously opcra1ed cenlral neck should be mmriton:d if it is <5 to 8 mm and biopsied if it is larger than 8 mm. 

PEARLS 

• Skeletonizing the RLN in its entin: cervical course is necessary to achieve a complete compartmental 
dissection. 

• The right paratracheal compartment is divided into an anterior and posterior compartment as wen as a lak:raJ. 
and medial compartment by the RLN. 

• Liberal autotransplantation of frozen section proven paralhyroid glands will help to minimize long-term 
hypocalcemia. 

• Prese.rvation of lhe main trunk of the inferior thyroid artery and superior teimina1 br.anchcs helps to minimize 
hypoparathyroidism. 

• Reoperative CND poses unique cballenges for RLN, and paralhyroid preservation and its risk~t profile 
must be carefully weighed in a multidiscipfuwy fashion. 
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PITFALLS 

Excessive but unintended traction may result in injury to the RLN. 
H the main trunk of the inferior thyroid artery and its superior branches to the superior parathyroid glands are 
not preserved. hypoparathyroidism may occur. 
Incomplete clearance of lymph nodes may be the result of attempts at preserving the inferior parathyroid 
glands pedicled to their blood supply. 
"Berry picking" can lead to the need for additional surgery. 

INSTRUMENTS TO HAVE AVAILABLE 

Fine-tip dissectors for RLN. 
Fine-tip bipolar cautery 
Nerve monitoring system 

SUGGESTED READING 
Farrag TY, et al The utility of evaluating true vocal fold motion prior to thyroid surgery. Laryngoscope 2006; 116(2):235-238. 
Roh JL, et al. Total thyroidectomy plus neck dissection in differentiated papillary thyroid cancer patients: patterns of nodal 

metastasis, morbidity, recurrence and postoperative levels of serum PTH. A1111 S"rg 2007;245(4):604-610. 
Carty SE, et al. Consensus statement on the terminology and classification of central neck dissection for thyroid cancer. 

Thyroid 2009;19(11):153-158. 
Shen WT, Ogawa L, Ruan D, et al. Central neck lymph node dissection for papillazy thyroid cancer: comparison of complica­

tion and recurrence rates in 295 initial dissections and reoperations. Arch S"rg 2010;145:272-275. 
Thfano RP, et al. Reoperative central compartment dissection for patients with recurrent/persistent papillary thyroid cancer: 

efficacy, safety and the association of the BRAF mutation. Laryngoscope 2012;122(7):1634--1640. 
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Claudio R. Cernea 

INTRODUCTION 

MANAGEMENT OF THE 
SUPERIOR LARYNGEAL NERVE 
DURING THYROIDECTOMY 

During the years 1930s, Amelita Galli-Curci was probably the meet famous soprano in the world. Unfortu­
nately, a fairly luge goiter was diagnosed, and she underwent a thyroidectomy under local aDCSthcsia, with 
careful identification and prcaervation of both recurrent J.ar:yngcal nerves. However, her voice bcc~~m.e perma­
nently hoarse due to damage to the superior laryngeal nerve. and she could sing no mare. Since that time. the 
e:xlema1 brand! of the superior l.uyngeal ne:rve (BBSLN) bas been known 11 ''the ne:rve of Amelita Galli-Curci" 

The EBSLN is the only motor supply to the cricothyroid muiiClc (Cl'M). This Ulll8cle causes an ekvafion 
of the cricoid cartilage, shortening the distance with the thyroid cartilage, thus in.c.reasing the length and tension 
of the vocal fold. This i.ncJeased tension is crucial for the emission of high-frequency IIOUilds, especially among 
:fcma1cs and professional voice users. 

The injury of the EBSLN causes a complete paralysis of the CTM, evidenced by a so-call.cd electrical 
lileJWe at electromyography (BMG). Functionally, the fundamental frequency of the wice is lowered and voice 
pc.r:fOIIDllD.ce is 1Jl81kcdly WOIIICD.cd, especially when producing high-frequency sounds. The impact of this 
paralysis can be devastating. 

The EBSLN may be injured during a thyroidectomy, due to its close anatomic relationship with the supe­
rior pole and thyroid ve~~~~els. Geru:rally, the nerve aosses the superior thyroid artmy and vein well superior to 
the superior border of the superior pole. ~. sometimes it is dangerously close to the superior pole or, in 
some instan&:es, it even caudal to it. 

In 1992, I propoaed the following surgical anammical classification of the BBSLN, based on the relalion­
ships between the nerve, the superior thyroid vessels, and the superior border of the superior pole of the thyroid 
(Fig. 20.1): 

1)pe 1. Nerve crouing the superior thyroid vessela one or more centimeters superior to a horizontal plane 
passing through the superior border of the superior pole of the thyroid 
1)pe 2a. Nerve crossing the vessels <l em above the a.forc:mcntioncd horizontal plane 
1)pe 2b. Nerve inferior to the plane 

Clearly, type 2b bas the highest risk of damage during 1hyraidcctamy. Using cadaver diucction studies, I 
found that 20% of the BBSLN were of this type. In the clinical setting. I have observed 14% type 2b nerves in 
a series of normJil.ly sized or slightly enlarged thyroid glands. Conversely, type 1 ocrves were the most oammon 
anatomic presentation (609& in cadaver anatomical series and 68% in our c1iuical series). 

The anatomic classification proposed by me in several recent papers has been widely accepted. Some 
authOIS have reported. similar proportions of the high-risk type 2b EBSLN 11 in my original results. 

Some individual biometric features can be related to an im:reascd incidcoce of type 2b EBSLN. Furlan 
et al. conducted an anatomic study on 36 fresh cadavers. 'J.Ype 2b nerves were statistically mare prevalent 
among individuals with shorter stature (P = 0.0006) and with increased volUIDe of the gland (P = 0.0007). 
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IISURE20.1 
Surgical classmcalion of 
the EBSLN. Please refer to 
suggested reading no. 1. 

FIIURE20.Z 
Type 2b external branch of 
the superior laryng&al nerve 
(arrow}. 

SECTION 2 lbyroid 

SURGICAL TECHNIQUE 

The surgical management of 1he superior pole of the thyroid is ne<:essary in most operations involving 1he 
1hyrnid gland. In fact, after opening the midline raphe between 1he s!Iap muscles, I always prefer to start 1he 
1hyroi.dectomy wi1h dissection of 1he superior pole. The exposure of 1he superior pole usually starts with initial 
mobilization of the entire lobe. If present. 1he middle thyroid vein is ligated, to facilitate 1his initial mobiliza­
tion. Presently, I favor the use of the harmonic scalpel, which in my opinion provides much safer hemostasis 
and reduces the operative time. In most instances, when the thyroid lobe is of normal size or only slightly 
enlarged, 1here is no need for complete section of 1he strap muscles. However, in many situations, a partial inci­
sion of the sternothyroid muscle with cautery or wi1h 1he harmonic scalpel may improve access to the superior 
dlyroid pedicle. 

The superior thyroid vessels usually divide into three branches that embrace 1he superior thyroid pole; two 
are located anteriorly, and one runs dorsally. I strongly recommend that the surgeon dissect and ligate these 
branches individually, placing sutures as caudally as possible. In most instances, the EBSLN will be located 
cranial to the superior border of 1he 1hyroid lobe and, 1here.fore, will be protected against injw:y. However, as 
previously mentioned, in 15% to 20% of cases, the nerve may be type 2b (Fig. 20.2). Thus, in all cases, ligature 
of 1he superior pole vessels and dissection in the stemo1hyroid-laryngeal triangle and along the medial surface 
of the superior pole of 1he 1hyroid lobe must be performed meticulously, wi1h wide exposure. I have been using 
a 3.5 wide-angled Ioupe for the last 25 years, and I find it very important to ensure proper visualization of 1he 
EBSLN, which can be quite deliaue and difficult to identify wi1hout magnification. Moreover, I have always 
used a simple nerve stimulator, set for an intensity of 1 or 2 mA. When the nerve is electrically stimulated, a 
quick but powerful contraction of 1he CfM is observed within the operative field, proving unequivocally that 
I have identified the nerve. After the positive identification, the BBSLN must be kept under direct vision con­
stantly during 1he entire dissection of the superior pole. After completion of Chis dissection, the integrity of 1he 
nerve may be docwnentcd once again through electrical stimulation. 

In rec;ent yean, intntoperative nerve monitoring systems have been developed and have become an impor­
tant tool in 1he identification of the inferior laryngeal nerve and to graphically document its integrity at 1he 
end of a 1hyroid lobectomy. The most popular system is produced by Medttonic (NIM). When available, I use 
1his system during a thyroidectomy. I believe it is very useful for the identification of a type 2b EBSLN at 1he 
beginning of the dissection of the superior pole. Evcm whcm 1he nerve is not visible at this point, that is, is a 
type 1 nerve, I try to look for it at 1he end of 1he operation. After the thyroid lobectomy is completed, I always 
check for any residual bleeding under pulmonary hyperpressure (Valsalva). At 1his moment, using the headlight 



CHAPTER 20 Management of 1he Superior Laryngeal Nerve During TttymideciDmy 

R&URE zu Type 2b EBSLN in a patient with a very 
large goiter (arrow). 

attached to my loupes, I carefully search for the EBSLN in the superior aspect of the operative field, where the 
superior pole was originally situated. In many cases, the D.ei"Ve can then be identified and stimulated, ~ 
ing a response that is recorded fur documentation of its integrity. It should be noted 1hat the magnitude of this 
complex is mudl smaller than the one obtained. after the electrical stimulation of an intact inferior laryngeal 
nerve. Some authors have hued tbcir identification and preservation of the EBSLN only on surgical anatomical 
findinp. Nevmbeless, I always favor positive electrical identification of the nerve. 

The disseai.on of the mperior pole is much more difficult when die patient has a large goiter. In this situ­
ation, the superior border of the pole is elevated markedly, increuing the contact w:i1h the EBSLN (Fig. 20.3). 
The superior thyroid vesseh are also larger, and extra care must be taken during tbcir dissection and ligation. In 
dlis situation, I usually divide the strap muscles to ensure better and safer exposure of this ama. In addition, it is 
very important to keep in mind that the chance of finding a high-risk type 2b nerve in these patients may be as 
high as 54%, according to a study I published in 1995. Hence, it is easential to obtain a positive identification 
of the BBSLN in such qe goiters ~ ligating the superior vessels. 

Recently, some authors have employed nrittimaUy invasive techniques to approach the thyroid gland, 
includiug video-assisted thyroidectomy. It is important to emphasize that the anatomic classification that I 
have proposed in 1992 was developed using nonpreserved cadavers after rigor morti.J, in order to enable 
the neck to be hyperextended. exactly in the same position as in a conventional thyroidectomy. However, no 
neck hyperextension is applied during a video-assisted thyroidectomy, thus approximating the EBSLN more 
closely to the superior pole of the thyroid. In a series of 12 cases, Dedivitis and Guimarics wen: able to clearly 
identify the nerve in 83.3% of the cases. noting that it coursed medially to the branchea of the superior thyroid 
veasels in 80% and laterally in 20%. On the other band, the magnification and illumination o.llered by the 
scope probably facilitated the visualization and preservation of the EBSLN. In 2009, In ahnet et aL published 
a prospective study of ten patients submitted to minimally invasive thyroidectomy under local anesthesia, with 
nerve monitoring of die EBSLN. Among the lS nerves at risk, 8 were identified and suocessfully preserved, 
with their nonnal function assessed during the oper.ation by the nerve monitoring and postoperative by video 
laryngoscopy. 

PEARLS 

The EBSLN may be found in the opcntive field of a thyroidectomy in 15% to 209& of the cases. 
Avoid masa ligatures of the superior pole vessels. 
Use nerve monitoring or, at least, a nerve stimulator, especially when perfurming a 1hyroidectmny in a voice 
professional 

PITFAllS 

Risk of BBSLN injury is much higher in laJie goiters. 
Excc:ssive cautery w:i1h the Bovie ncar the CI'M can cause a negative functional impact on voice pmfonn;mce. 

INSlRUMENTS TO HAVE AVAILABLE 

Surgicalloupes wilb at leut 2.Sx magnification 
NIM system, including endotncheal tube with electrodes 

• Stimulation probe 
• External unit for intraoperative EMG recording 
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SUGGESTED READING 
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Cernea CR, Ferraz AR, Ni.shio S, et al. Surgical anatomy of the external branch of the superior laryngeal nerve. Head Neck. 

1992;14:380-383. 
Cernea CR, Ni.shio S, Hojaij FC. Identification of the external branch of the superior laryngeal nerve (EBSLN) in large 

goiters. Am J Otolaryngol1995;16:307-311. 
Cernea CR, Brandiio LG, H:isham AN. Surgical anatomy of the superior laryngeal nerve. In: Randolph GW, ed. Swgery of 
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SECTION 3: PARATHYROID 

SURGERY FOR SECONDARY 
HYPERPARATHYROIDISM 

Brendan C. Stack Jr 

INTRODUCTION 

Secondary hyperparathyroidism (sHPl') is not often a surgical disease. sHPT is in fact more prevalent 
1han primary hyperdly.roidism and is often not diagnosed or even considered by the surgeon evaluating the 
patient with hypetparathormonemia. Because of the high prevalence of sHPT, many patients presenting 
with primary hyperparathyroidism from either single- or multiple-gland disease in fact will have coexisting 
sHPT. 

sHPT is most commonly a result of vitamin D deficiency. Vitamin D deficiency is now appreciated to be 
extremely prevalent but is not a surgical disease. H surgery is not urgent/emergent, it is advisable to hold off on 
surgery until the vitamin D level has been replete<! to at leut 30 nglmL. This will remove confounding cin:um­
stances that might interfere with the proper tn:atmcnt of the primary hypczparathyroidism, when postoperative 
parathyroid hormone (PTH) is elevated after a normal measurement(&) in the operating room. 

sHPT has been re<:ognized clinically for many ~s. Classic sHPT isdle second most common cause 
of sHPT and typically is seen in patients on chronic renal dialysis as a result of chronic renal insufficiency. 
Twenty-six million Americans have chronic kidney disease, and virtually all dialysis-dependent patients 
develop sHPT. 

HISTORY 

The classic history for sHPT is that of chronic renal failure requiring hemodialysis. These patients suffer 
from bone demineralizati.on and chronic hypocalcemia, which serves to stimulate all parathyroid glands. This 
chronic parathyroid gland stimulation results in mulligland hyperplasia. Usually years of dialysis are required 
before patients are .referred for evaluation of sHPT, often with P1H values >500 ngldL. These patients are 
evaluated for parathyroidectomy for a variety of reasons at this point but principally for an anticipated receipt 
of a donor kidney or to assist in the management of severe biochemical derangements that accompany chronic 
dialysis. 

PHYSICAL EXAMINATION 

Patients who have the suspicion of sHPT should undergo a comprehensive otolaryngologic and head and neck 
examination. Specific auenti.on sbould be paid to the central and the inferior portions of the neck. There is a 
significant coexistence of thyroid lesions, and any thyroid lesions should be evaluated and managed based on 
their merits independent of the underlying diagnosis of sHPT. H surgery is contemplated. examination of the 
larynx should be undertaken to insure normal vocal cord function preoperatively. H a parathyroid is present as 
a palpable mass in the neck, conccm is raised for para1hyroid carcinoma. 
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INDICATIONS 

The indication for surgery for sHPT is to correct hyperparathormonemia. This is desirable in patients being 
considered for renal transplant and patients in whom it is anticipated will be dialyzed for the rest of their life. 
Patients in the latter category may proceed to surgery for reasons of intractable bone disease, calciphylaxis, or 
other biochemical disorders refractory to medical treatment. 

CONTRAINDICATIONS 

The main contraindication to surgical treatment for sHPT is the poor medical condition of many of these 
patients on presentation for surgical consultation. These patients require inpatient observation, and their course 
can be complicated with profound postoperative hypocalcemia requiring intensive replacement therapy due to 
their significantly demineralized bones. 

PREOPERATIVE PLANNING 

Imaging Studies 
Ultrasound (US) has become the most popular form of imaging of thyroid and parathyroid disease. Most US 
examinations can be performed in the outpatient setting, preferably by the thyroid/parathyroid surgeon. Dedi­
cated thyroid ultrasonographers have a higher level of expertise in imaging in the central and inferior regions 
of the neck than the average radiologist who would customarily supervise a US technician in the radiology 
department and review only static images. The US imaging will not be able to see parathyroids that are not 
pathophysiologically enlarged. While US has more than 90% sensitivity in detecting single-gland parathyroid 
disease, in multigland sHPT the sensitivity is only 40% to 60%. The superior glands can be more challenging 
to image by US due to their posterior location and the overlying thyroid tissue. Inferior glands have a more 
variable location and higher likelihood of being ectopic. sHPT from vitamin D deficiency is a milder form, in 
which it would be uncommon to image any enlarged parathyroid glands by US in this patient population. 

Sestamibi imaging is also frequently used for parathyroid localization. particularly if radio-guided sur­
gical excision is planned. In patients in whom surgery is not indicated, this modality would not typically be 
required for the diagnosis or medical treatment of sHPT. Radio-guided surgery is a helpful adjunct in cases of 
renal-induced sHPT where the PTH is elevated above 1,000 pglmL. Hyperplastic glands take up the radiotracer, 
assisting in the identification and confirmation of the identity of a hyperplastic gland. 

Laboratory 
A clear biochemical diagnosis of hyperparathyroidism should be the goal of the preoperative evaluation. For sHPT 
serum calcium and intact parathormone (PI1I) should be measured. 1}rpically the calcium is low normal or low, 
and the PTH is very elevated. Overall, low calcium reflects chronic depletion of the body's calcium stores. Vitamin 
D testing is also very important in the sHPT patient population. If a patient is operated on for parathyroid disease 
with preexisting vitamin D deficiency, this could confound the results of any intraoperative parathyroid testing that 
might be used as part of the operative procedure, returning inappropriately elevated. Additionally, postoperative 
parathormonemia could result from vitamin D deficiency and not simply be viewed as a surgical failure. 

SURGICAL TECHNIQUE 

In the event of severe parathormonemia (>1,000 pglmL) in patients with chronic renal insufficiency in which 
renal transplant is being contemplated, subtotal parathyroidectomy is indicated for sHPT. It is anticipated 
that with these patients, renal transplant will be successful, the kidney function will return to normal, and 
the chronic stimulation causing the parathyroid tissue to be hyperplastic will resolve. Therefore, a normal 
functioning parathyroid gland would be left in the neck with a small chance of needing additional revision sur­
gery. If renal transplant is not contemplated or previously failed, total parathyroidectomy should be considered. 
This can be done in conjunction with primary or delayed autotransplantation in the forearm. I prefer primary 
autotransplantation. Cryopreservation is a critical resource to have when managing sHPT patients. 

The Minimally Invasive Radio-Guided Parathyroidectomy 

Once the diagnosis has been made and US imaging has been obtained, preoperative injection of sestamibi may 
facilitate the radio-guided approach to the parathyroidectomy. A 2-cm incision is made halfway between the 
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MillE 11.1 External neck anatomy with shadowed relevant internal structures indicating ideal incision placement tor 
parathyroidectomy. 

cricoid c:arti1agc and the stmnal notch u has been described by Norman. Once the incision ia open, aubwtane­
OU& adipose tiasue ia removed down to the level of the strap muscles in the midline. Tb:ia provides exposure 
and working space through tbis minimal access incision. Blunt di.88ection is then used in this pocket, and the 
incision is then kept open with a .mtnctm:. The midline is opened with a Bovic cautery. Both the superficial and 
deep leveiB of strap muaclcs are separated in the midline wrtically. Both the unilateral and bilateral exploration 
can then be perfcmned through this approadl (Figs. 21.1 to 21.3). 

Excision of 
subcutaneous adipose !issue 
without fonnal 
flap eleva11on 

RBIIIE Z1.Z Excision of 
subootaneous adipose tissue 
creates skin flaps and a subcu­
taneous working space tor the 
procedure. 
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RIIIIE21.3 
Strap miJScles are divided 
vertically along the midline 
raphe. 

RIIIIE21.4 
The key to the approach to the 
tracheoesophageal grove is 
to "hug" the underside of the 
strap miJScle while dissecting 
and simultaneously retracting 
it laterally. 

SECTION 3 Parathyroid 

A unilateral exploration will now be described, which is Iq)C8led on the contralareral side in the event a 
b:ilatera1 exploration is indicated. 'JYpically when a parathyroidectomy is being perfo.nned for nmally derived 
sHPT, 3 or 3Y.t glands are removed, which would require a bilateral procedure. The nrap11 are undermined widl. 
great care using blunt Kittner dissectorll in Older not to disturb the 1hyroid capsule or blood vessels on 1he sur­
face of the thyroid. A n:tractm is then placed in the wound, elevating and lateralizi:ng the siillp muscles. Blunt 
dissection of the ttacbeoesophageal groove is 1hen performed. Generally, 1he thyroid is .retracted medially, and 
1he contents of the carotid sheath an: retracted.lalerally widl. bimanual KiUner dissectors to expose the tracheo­
esophageal groove. & a patient safety maneuver, I identify bodl recurrent laryngeal nerves (R.LNs) during 
bilateral dissections. Using a safe blunt technique and minimal focu.sed hemostasis with bipolar cautery lll.llhs 
1his "nerve friendly'" and may obviate the need for a formal nerve dissection (Figs. 21.4 and 21.S). 

Identification of bodl the superior and inferior parathyroid glands with their vascular pedicle is the next 
step. Once those glands are identified. all four glands can be examined prior to excision. The healthiest and 
mllllest appearing gland can be 1he one left in situ as a remnant. The odler half of 1hat gland should be biopsied 
and cryopreserved. This point is moot if 1he objective is total parathyroidectomy widl autotransplantation twJ/ 
or cryopreservation. But, similar to the above, the most normal-appearing gland should be biopsied, autotr8Dll­

planted, and/or cryopreserved. 
Once this assessment has been made, blunt dissection around the gland allows for further mobilizalion of 

1he gland, and 1he vascular pedicle can be then be divided with a hemoclip or bipolar cautery and divided widl. 
the scissors. Care is taken not to ruptun: the capsule of the glands. This could m~ul.t in diffuse implantation of 
gland contents (pan.thyromatosis), which is a difficult problem to subsequently localize and treat. The glands 
are removed and kept in their proper orientation. that ill, liUperior and inferior and right and kft. The glands can 
then be examined with the radio-guided examination as described by No.nmm. The P1ll should be measured 

Reoommt 
laryngeal nerve 

Adenoma 
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FI&URE 21.1 Once the tracheoesopha­
geal grove is exposed, the adenoma(s) can 
be identified through careful blunt dissec­
tion. When required, tissue is divided with 
bipolar cautery once, assuring the RLN is 
not contained within it. 

at the beginning of the surgery, and at any time during the surgery, additional PTI:Ilevels can be drawn. My 
preference is to measure the PTI:I 10 and 20 minutes following an exploration of each side or .removal of all 
planned pandlyroid material in a particular case. 

Radio-guided examination of the parathyroid tissue when used is done in the following mao.ner. A baseline 
or background in coUDIII per second is obtained from the right 9hou1der or right lateral neck and serves as a 
reference point A sccondaly rc:fcmncc point. which is a negative control, is the adipose tissue 1hat was excised 
as part of the approach for the operation. The parathyroid gland i.a then placed on top of the tip of the inverted 
gamma probe to el.imiDate detection of backgrou.od radiation. and counts per second ~ recorded. 1)pically 
hyperplastic pandlyroid glanda in clUICS of sHPT will have lOCJl to lSCJl of the bac.kground activity. If the glauds 
are higher than 20*, one or more of the glands may have undergone a transformation to an adenoma because 
of chronic stimulation from chronic renal insufficiency. This is often the cue in tertiary hypetparathyroidiml 
(t:HP'I). The oounts per second an: clmted in the operative m:ord. 

Once the surgeon is satisfied that the targeted parathyroids have been removed, with a conromjtaot dec::reue 
in the PTI:I, the procedure is concluded. Hemostasis is obtained; the wound is irrigated amd is closed in layen. 
The skin is closed with a subcuticular sutule and reinforced with surgical tape. A drain is ld Wlually requiml. 

lnb'aoperative P1H Assay 

Decrease in intraoperative parathyroid hormone (IOPI'H) is often not as brisk in patienm with sHPr because of 
chronic renal insufficiency and the dependency of the PTH half-life on adequate renal function. In these cases it 
is prudent to send both a 10-minute postcxcision and 20-minute postcxcision values, and if there is an adequate 
correction with the first value, it is not necessary to maintain the patient under general anesthesia while waiting 
fur the second value to return. Recent data have demonstrated that IOPTH testing is effective in surgery fur 
sHPI' and perhaps can guide the specific number of glands resected in t:HPT. 

Cryopreservation 
I ayopreserve parathyroids in all cases of sHPT. Cryopreservation is absolutely required in cases of delayed 
autotransplantation or if a n:peat 1111totransplant is required. Paralhyroid tissue is prepared in like IDIUlJier for 
autografting. Given current regulations on implants and biologic/donor material, it can be a daunting ta&k 
to eatabliah a local panlhyroid bank. Using other tiBJue banks may be limited by regulatory n:quirement!. 
Parathyroid tissue cannot be stored in an operating room or laboratory freezer. Severalllq'C institutions offer 
parathyroid banking as a fee for service option. 

Autotransplantation 
I am an advocale of primary autotransplantation. There is recent l.i.teralun: to support total parathyroidectomy 
with aulotransplantation being left as a secondary option. H a patient will remain on dialysis for life, hypocal­
cemia can be managed with oral calcium and dialysis techniques. 

The tcclmi.que for autotransplanlation can be varied. I prefer to mince the meet normal-appearing 
parathyroid tissue into 1-mm. pieces and to implant four to six of these into a pocket in the nondominant bra­
chioradialis muscle in the forearm. The pocket is closed and marked with permanent 8Uture or a hemoclip. The 
remaining fragments are placed in cell cul1ure fiuid and placed on ice for shipment to the tissue banking facility. 
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Autotransplants can have a measurable PTII production and reduction of serum calcium within 8 to 12 weeks 
following implantation. 

Calciphylaxis 

The population with chronic renal failure is at risk of developing calciphylaxis. Calciphylaxis is the spontane­
ous calcification of the intima of small and medium blood vessels, in the soft tissue and in the dermis. It can 
result in soft tissue necrosis and organ damage, and usually this infarction process is complicated by a superin­
fection that then results in sepsis and carries a significant mortality. When the total serum calcium is multiplied 
by the total serum phosphorus and the product of these two numbers exceeds 60, the risk for the development 
of calciphylaxis is significant. Approximately 1% of patients with chronic renal failure and 4.1% of patients 
on dialysis have been shown to develop this disorder. The age of onset varies widely, ranging from 6 months 
to 83 years; the mean is reported to be between 48 and 57 years. A higher incidence has been noted in women; 
reports of the female:male ratio range from 3:1 to 12:1. The cause for the higher female distribution is not 
known. Most studies indicate a higher incidence of calciphylaxis among whites, although this finding is not 
consistent and may reflect a disproportionate availability of dialysis among industrialized societies. 

Parathyroid Carcinoma 
Large, firm, and adherent parathyroids are characteristic of parathyroid carcinoma. Ultimately this is a diagno­
sis that can only be made on pathologic examination of the tissues. Several reports have stressed the importance 
of an en bloc resection including thyroid lobectomy with the isthmus and paratracheal and central neck lymph 
node dissection. This procedure, when performed as the initial therapeutic step, offers the patient the best 
chance for cure. Unfortunately, the diagnosis of parathyroid carcinoma is frequently made following permanent 
pathologic review. Controversy exists as to whether the patient without obvious extension of the cancer should 
be taken back to the operating room for ipsilateral thyroidectomy, isthmusectomy, and excision of paratracheal 
and central neck lymph nodes after the diagnosis is obtained from the pathology report. Some advocate close 
observation of calcium levels for evidence of recurrence, holding en bloc excision in reserve in the event of 
recurrence. Most agree that recurrent cancers that can be identified and are amenable to resection should be 
excised, even multiple times if necessary, for palliative relief from hypercalcemia. Because patients with para­
thyroid carcinoma are at a relatively high risk of multiple relapses over prolonged time periods, they should be 
monitored for life using serum calcium and intact parathyroid hormone (iPTH) levels. Carcinoembryonic anti­
gen (CEA) is also an alternative tumor marker for this disease. If elevations of these disease markers are noted, 
signs of recurrence should be evaluated with localizing imaging studies such as ultrasonography, computed 
tomography, magnetic resonance imaging, sestamibi scanning, or positron emission tomography scanning. 

POSTOPERATIVE MANAGEMENT 

The chief concern postoperatively, assuming there are no RLN complications, is postoperative hypoparathy­
roidism/hypocalcemia. This is often inevitable if total parathyroidectomy is performed. Even if there is primary 
autotransplantation, this graft will take 8 to 12 weeks before it contributes a physiologically meaningful amount 
of parathormone to maintain normal calcium levels. Hypoparathormonemia is aggravated by the fact that most 
of these patients have demineralized skeletons. A ''hungry bone syndrome" may develop when chronic hyper­
parathormonemia is relieved, allowing for osteoblasts to acutely remineralize the skeleton. 

Therefore, it is important to preempt a hypocalcemic crisis postoperatively, and this can be done with oral 
calcium supplementation with or without 1,25 dihydroxycholecalciferol. This is started on post-op day 0, and the 
patient should be monitored every 6 hours. N calcium can be administered but should be used to treat symptoms, not 
just a low number. Once calcium levels have trended upward, discharge may be possible. Often the above demands 
need to be balanced with scheduled dialysis for patients who have not yet had a kidney transplant (renal sHPI). 

COMPLICATIONS 

The complications associated with surgery for sHPT are the same as surgery for primary hyperparathyroidism 
or thyroid surgery. There is a 1% to 3% risk of permanent injury to the RLN, thus mandating a preoperative 
evaluation and laryngoscopy. There is an 8% to 10% incidence of transient, mild hoarseness following surgery, 
which is self-limited. 

Two potential complications are related to the patient's parathyroid status. The surgery can be a failure, 
that is, the PTII is not reduced adequately. This usually is a result of residual parathyroid tissue producing 
excess PTII. Alternatively, there could be an undiscovered supernumerary or ectopic parathyroid gland that was 
not located. Conversely, the patient can be made hypoparathyroid, which is actually a more challenging clinical 
condition than hyperparathyroidism. 



CHAPTER 21 Surgery for Secondary Hyperparathyroidism 

To avoid postoperative hypoparathyroidism, prudent handling of parathyroid tissue during surgery is 
recommended. If there is any question with regard to the viability the parathyroid or parathyroid fragment that 
was left in situ after the operation, there should be a low threshold for autotransplantation. As an additional 
maneuver, in the event of postoperative hypoparathyroidism, it is prudent to cryop.reserve parathyroid tissue 
for a subsequent parathyroid implantation. It is important to note that in the event of primary or metachronous 
autotransplantation of parathyroid tissue, 8 to 12 weeks may be required for the parathyroid autograft to func­
tion and correct the hypoparathyroidism. In the interim it will be important to support the patient with calcium 
supplementation and calcitriol (1,25 hydroxy vitamin D) supplementation. Occasionally intravenous calcium 
may be required. In the case of delayed or metachronous parathyroid autotransplantation, it is also important to 
note that up to 30% of autografts are unsuccessful. Management of postoperative hypoparathyroidism is easier 
when the patient is on dialysis since calcium can be added to the dialysate. 

RESULTS 

Successful surgery for sHPT for chronic renal insufficiency results in a dramatic lowering of parathormonemia. 
Ideally the PTII will be reduced to a 100 ngldL or less. This is an ideal situation for a patient who is suffering 
from significant hyperparathormonemia and helps prepare them biochemically for receipt of a renal transplant. 
This will help insure a lower risk of graft-related failure or complications. This may also improve symptoms 
related to HPT such as bone pain. This will help in cases of osteopenia or osteoporosis. 

PEARLS 

Prior to contemplation of surgery, it is important to do a complete biochemical profile on a patient with sHPT 
and be in close consultation with the treating nephrologist and renal transplant surgeon as necessary (total 
calcium, ionized calcium, intact PTII, magnesium, phosphorus, creatinine, 250H Vitamin D, and chloride). 
Understanding the stage of renal disease and the appropriate timing and indications for parathyroid surgery 
for renal sHPT 
Use good surgical practice in exploring and excising parathyroid tissue, similar to other endocrine surgical 
procedures. 
Increase vigilance with these patients is necessary, as they are more medically challenged and more suscep­
tible to electrolyte abnormalities and, in the case of sHPT from chronic renal insufficiency, may still require 
dialysis perioperatively. 
Complication rates can be higher in this patient population due to extensive bilateral tracheoesophageal grove 
dissection (5% to 10% for nerve injuries) and extensive parathyroid resection (20% to 75% hypocalcemia). 

PITFALLS 

Bilateral recurrent nerve injury requiring tracheostomy, due to bilateral exploration 
Severe hypoparathyroidism. "The only thing worse than HYPERparathyroidsim is HYPOparathyroidism.'' 
Inadequate reduction in parathormone levels 

INSTRUMENTS TO HAVE AVAILABLE 

Standard head and neck surgical instruments 
Technetium-99 sestamibi, preferable with ST-SPECT 
Intraoperative, rapid, iPTII assay 
Operative gamma counter 
Frozen section pathology 
Approved cryopreservation facilities 
Endotracheal nerve monitoring (optional) 

SUGGESTED READING 
Costello D, Norman J. Minimally invasive radioguided parathyroidectomy. Surg Oncol Clin N Am 1999;8(3):555-564. 
Ruda J, Hollenbeak CS, Stack BC Jr. A systematic review of the diagnosis and treatment of primary hyperparathyroidism 

from 1995 to 2003. Otolaryngol Head Neck Surg 2005;132(3):359-372. 
Stack BC Jr. Minimally invasive radioguided parathyroidectomy (MIRP). Oper Tech Otolaryngol Head Neck Surg 

2009;20(1):54-59. 
Stack BC Jr. Secondary Hyperparathyroidism. British Medical Journal (BMJ) Point of Care: www.pointofcare.bmj.oom. 

Online beginning September 2009, updated annually. https://online.epocrates.com/u/29111107/Secondary+ 
hyperparathyroidism 
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David J. Terris 

INTRODUCTION 

VI OED-ASSISTED 
PARATHYROIDECTOMY 

The management of the patient with primary hyperparathyroidiam (PHPT) has changed dramaticaily in the 
l.ut 10 yem with the introduction of robust preopemti.ve imaging aod the availability of rapid inlrloperative 
parathyroid bOIIIlOiltl (PTH) assays. Single-gland surgery (described vmously 88 targdcd, directed, focused, 
or minimally invasive) is now prefmed for the vast majority of patients with uncomplicated PHPT. W:Uh the 
high success ~ and low morbidity of a modem pandhyroidectomy, attention can now be shifted to patient­
centered issues sw:b as convenience of surgery and cosmesis. 1'hcse considerations have spawned outpatient 
ID8ll&g'ement and video-tisisted tecbniques, among other novel approachea. The application of high-resolution 
endoscopy bas permeated most areas of surgery, and the endocrine field is now no exception. The intense illu­
mination and high-fidelity magnification may help improve visualization of critical structures during surgery 
and have allowed surgeons to use quite small incisions in order to retrieve parathyroid adenomas. Many patients 
can now enjoy a sutu.reless, drainless, outpatient procedure that leaves a scar of Yz to~ of an inch. 

HISTORY 

The prope.r indications fur awgery should be met prior to contemplating a video-essisted or ll1l)' other type of 
parathyroidectomy. The hi!Jtory is therefore focused on soliciting the classic sym.ptoms associated with PHPI' 
(''moans, bones, groans, and stones") 88 well as the less discrete but sometimes disabling symptoms sw:b as 
depreniOD. fatigue, memory loss, anorexia, constipation, nausea, poor sleep, and irrilability. 

PHYSICAL EXAMINATION 

It is so lliWSual to be able to palpate a pandhyroid adenoma that when this is poesible, one should anticipate the 
presence of a parathyroid carcinoma. Asses9Dlellt for lympbadenopathy should be undcrtakcn far the same rea­
son. Preoperative examination of the lacynx is encouraged as patients with an unsuspected vocal cmd paralysis 
can maintain a nonnal voice. Assessment of body habitus is important fur the ~88sisted teclmique and may 
include calculation of a body mus index. 

INDICATIONS 

All patients with symptomatic PHPI' should undergo surgery if possible. National Institutes of Health panels 
have been convened several ti.me8 (most recently in 2008) to issue guidelines for sUlJical intervention in 
patients with asymptomatic PHPI' that are somewhat strict but serve as a starting point in defining surgical 
eligibility. 'fheae indicatiODB include creatinine clearance <60 mllminute, age <50, calcium levels more than 

181 



182 SECTION 3 Parathyroid 

A B 

~ 22.1 Our philosophy has been to customize surgery to patients and their disease characteristics. This patient with 
a 26-inch neck will not be eligible for minimally invasive procedure (A). By contrast, this television commentator from North 
Carol ina is an ideal candidate for an endoscopic minimally invasive procedure (B). 

1 mgldL above normal, and reduced bone mineral density (T score on a dual-energy x-ray absorptiometry scan 
of <2.5 at any site). Despite 1hese commonly recognized guidelines, there are many who believe that confirma­
tion of the diagnosis of hyperparathyroidism is sufficient to recommend surgery, particularly w:i.d1 the avail­
ability of modem techniques. 'lb.el:e:fo.te, most surgeons extend beyond the published indications for surgery on 
a regular basis after caxclU1 consultation wi1h both the patient and the referring endocrinologist. 

Once a decision for surgery has been reached, the eligibility criteria for a video-assisted parathyroidec­
tomy technique include the presence of localizing 8tUdies (usually either an ulttasound or a sestamibi scan), 
nonobcsc: neck (Fig. 22.1), and no suspicion of c:a:na:r. While some European aulhors have n:ported on four­
gland exploration using an endoscopic approach. I prefer an open exploration when all glands will be exam­
inee!. Obese necks demand sufficient additional depth of dissection for exposure that a minimally invasive 
noncndoscopic: technique is prefcm:d. Patients with cancer should have open smgery. 

CONTRAINDICATIONS 

A patient who hu had prior neck surgery or in whom a cancer is anticipated. should not undergo video-assisted 
sw:geiy. Most patients with nonloc:alizing studies or those whose imaging suggests an ectopic loc:a.tion such as 
the mediastinum or submandibular triangle should undergo conventional surgery (Fig. 22.2). Patients who are 
infirm or have substantial medical comorbidities an: probably best served by conventional techniques (al1hougb 
as a taJ:Eetcd. single-gland exploration). 

PREOPERATIVE PLANNING 

Planning falls into one of three principal areu: confirmation of the diagnosis, imaging of the affected gland(s), 
and the acquisition of infonned consent While most patients are rcfcm:d with a diagnosis of PHPT, confirm.a. 
tion by laboratory assessment of ionized and total calcium, P1H level. vitamin D level. and in some cases a 
24-hour urine calciwn level may be helpful. 

My prcfcm:d imaging modalities consist of both SWECOD-perfmm.cd office ultrasound and a high-quality 
Tc-sestamibi scan wid!. fused cr images. The CT may be particularly helpful for defining the depth of the 
adenoma and to help to prevent the commonly missed overly descended superior gland 1hat IIUI5ql1e1'ades as an 
inferior adenoma. If neither of these imaging studies are localizing, a four-gland exploration is anlicipated and 
video-usisted techniques are not utilized. 

Patients are made awan: of 1he usual risks and complications of thyroid compartment surgery, and in 
this case, including a small risk of persistent hyperparalhyroidism and a remote risk of transient or permanent 
hypoparashyroidism. 
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A 

c 

SURGICAL TECHNIQUE 

FI&UIIE 12.2 Decisions regarding procedural approach 
depend to some extent on localizing studies; a nonl ocal izi ng 
sestamibi (A) or one that suggests an ectopic gland (B) would 
favor a conventional open surgery. Localizing scans, such as 
this so-called "lighlbulb" seslilmibi (C), facili1ate performance 
of video-assisted surgery. 

The patient isllllllkc:d for the surgical incision while seated upright in the holding area to facilitllte idcntifi.cation 
of the optimal location in the neck (Fig. 22.3), which is typically just above the atemal notch in a natural skin 
crease. Once in the operating room. the patient is positioned supine on die table. and the arms are tucked in 
papoose fashion. The patimlt is intubated with a conventional endotracheal tube as laryngeal nerve monitoring 
is not needed for these cases. (Alternatively, these operati.ona can easily be accompliahed under local anesthesia 

RCIIE D.J Cosmetic consideralions have become 
increasingly important for patients undergoing thyroid 
and parathyroid surgery. To optimize the location of 
the scar, I recommend marking the patient's incision 
while the patient is seated up right in the holding area. 
(Reprinted from Terris DJ. Novel surgical maneuvers 
in modem thyroid surgery. Op Techn Oto/BfY17go/ Head 
Neck Sllly2009;20{1}:23-2B, with permission.) 
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FIIURE2ZA 
I find it helpful to perform 
an immediate, preincision 
ultrasound to confinn the 
location of the anticipated 
adenoma. 

IISURE2Z.a 
The proper placement of the 
retractors is critical; one is 
placed on the strap muscles 
and one is placed directly 
on the thyroid gland. to help 
deliver it up and out of the 
tracheoesophageal groove and 
maintain the optical pocket. 

SECTION 3 Parathyroid 

in motivated patients who are properly selected.) I prefer to rotate the operating table 180 degrees from the 
anesthesiologist, and blood samples are drawn from a peripheral vein in the foot 

The skin is injected with epinephrine-oontaining quarter·pen::ent man:aine for both hemostasis and early 
postoperative pain control (Video 22.1). Chlo.raP.rep is utilized to prepare the skin. A baseline rapid YfH assay 
level is obtained at a minimum of several minutes after intubation to avoid the confusion of spurioua elevations 
of this level n:latcd to catecholamine release during intubation. The STAT 10-1-PTH assay (Future Diagnostics, 
San Clemente, CA) in-operating room usay is preferred. An immediate preincision ulttasound is helpful for 
confirming the pnlci.se location of the adenoma and is done just prior to sterilizing the skin (Fig. 22.4). 

A 15- to 20-mm incision is made corresponding to the pn:vious marking, and elcctrocauteJ:y is used to 
dissect down to the strap musciCll. These are vertically separated without raising subplatysmal flaps. Thrri.s 
retractors (Medtronic Inc., Jacksonville, FL) are placed on the strap muscles and directly on the thyroid gland 
to cn:ate and maintain the optical pocket (Fig. 22.5). A 30-degrec S-mm. 1aparosoopc (the EndD-Eye from 
Olympus Corporation, Thkyo. Japan. is preferred) is held by the camera assistant at the opening of the incision 
and angled downward to provide magnified vi.sualization. The second assistant holds both retractors, thereby 
allowing the sw:geon to usc both hands to operate (Fig. 22.6). 

Blunt Thrri.s elevators (Medtronic Inc., Jacksonville, FL) are used to accomplish atraumatic dissection 
in a direction perpendicular to the tlaehea in order to identify the adenoma (Video 22.2). Once identified, 
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FISIIE zu lhe proper arrangsnent of the equip­
ment and the operating staff is essential in order to facili­
tate the conduct of vi de~HSSis!Ed surgery and is depicted 
in this photograph. The lllehnique requires a surgeon 
and two assistants; the camera assistant uses both 
hands to hoi d the endoscope, and the retractor ass islant 
holds both retraaors (one in each hand). This allows 
the surgeon to use both hands to ~ram. The addition 
of a slave monitor improves the ergonomic comfort of 
the camera ass islant who can theretore face 1he image 
~arely. (Reprinted from Terris OJ, Seybt MW. Modifi­
cations of Mia:ol i minimally Invasive 1hyroid!l:lomy for 
the low-volume surgeon. Am J OW/aryngo/2011 ;32(5): 
392-397, with permission.) 

cin:umfercntial blunt dissection is pursued until the adenoma remains attached only by its vucular pedicle 
(Video 22.3; Fig. 22.7). 

The vascular supply to the gland may be divided by one of two tedmiques: fur small vessels, monopolar 
elcctrocaut:ery is usually sufficient, but for larger vessels, medium vascular clips are used to oontroldie vessel 
with one or two clips on 1be patient side and one clip on the adenoma side. Scissors are uaed to divide tbe vessel, 
and then tbe adenoma is retri.ewd (Video 22.4). For inferior adenomas, the recu.m:nt laryngeal nerve need not 
be sought Far superior adenomas, this nerve is usually identified in order to pmvcnt injlll)' (Fig. 22.8). 

Intraoperative rapid PTH levels are obtained 5, 10, and 15 minutes following removal of tbe adenoma. 
When a 50% redw:tion and a postcxcision level in the normal range are achieved. the operation is ooncluded. 
The wound is inigatcd. A sheet of Smgi.ccl is placed into the surgical pocket, and the strap muscles are 
reapproximated with a single figure-of-eight suture of 3-il VICiyl. Prior to closure, a sliver of skin edge may be 
~ to minimi~ the cbances of a hypertrophic !!car (Fig. 22.9). One, or at most two, interrupted subcutane­
ous sutun:s of 4-0 Vicryl are placed. A skin adhesive is used to seal the skin edges. A small ~inch Steri-Strip 
is placed horizontally directly on top of the glue to facilitate removal of the glue 2 to 3 weeb after surgery 
(Fig. 22.10). 

Importantly, the patient is extubated deep to minimiu: coughing and bucking on em.ergeoa:. The patient 
is transferred to the gurney and taken to the recovery room where postoperative laryllgoscopy is perfo.nw:d to 
confirm vocal fold function. The patient is discbarged to home 60 to 90 minutes a&r surgery with a 3-week 
tapering COUiliC of calcium supplcmeutation. 

POSTOPERATNE MANAGEMENT 

This surgery is almost always performed on an outpatient basis, and therefore the patient moves from the recov­
ery room to the same day surgery area. When the patient is awake and alert, is able to take liquids and void, and 
is emotionally prepared, he or she is discharged to home with an accompanying individual Patients who come 
from more than 2 hours' drive away are ei1COUiaged to spend the night in a local hotel 

The postopcnltive calcium supplmncotal regimen is completed (1 g of Oscal-D tJm,c times daily for 1 
week, then twice dally for the 2nd week, and then daily for the final week), and no wound care is necessary. 

fBIIIE Z2.7 A typical adenoma is depi~ and in 
experienced hands is distinguishable from a lymph 
node, thymus, adipose tissue, thyroid nodule, or nor­
mal pan!!hyroid tissue. 
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Rlliiii.E 22..8 
The recurrent laryngeal nerve 
need not always be visualized, 
but if it is thought to be at 
risk should be sought and 
protected. 

RSIIIED.t 
Wtal subslantial retraction l'es 
bmo required, ttle skin • 
may m!llifest isclmlic ~es. 
Resection of a slftlef of the skin 
e«~e (A. B) is reoortlllended to 
mininize ttle risk of ~rlrqlhic 
scarring (C). (Reprirmd from Ter­
ris DJ. Seybt W?N. ChinE Cos­
mete thyroid surgery: defining 
the ~rtial princ~k:s.l.atyngo­
~2007:117(7):1168-1172. 
~th ~iss ion.) c 
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MIRE Z2.10 The Incision is closed and sealed 
with Derrnaflex skin adhesive (allowing the patient to 
shower the evening of surgery), and a single horizon­
tal Steri-Strip is placed on top of the glue to facilitate 
removal 2 or 3 weeks alter surgery. 

Showering i8 pennitted u early u the evening of surgery. Two or 1hree weeks after the surgery, the patient may 
remove the Stcri-Strip, BDd DlD6t of the glue comes with it. 

Only a !lingle poetopaative visit is manged, for 1 month after the surgery. This way, the calcium BDd 
PI'H levels can be checked while the patient is no longer on postoperative calcium supplementation. Assuming 
nonna1. levels, the patient ia n:fc:mxl back to the primary care physician or endocrinologist A repeat calcium 
level should be obtained at 6 or 12 months after surgery by the primary care physician. 

COMPLICATIONS 

The potential complications of vidco-usisted parathyroidectomy are identical to tho&e usocimd with 
conventional parathyroid surgery, including temporary or pecnanent recurrent injury to the laryngeal DerVC, 

temporuy or permanent hypoparathyroidism, and persistent hyperparathyroidism. 'lb.ere are also the risks asso­
ciated with any surgical procedure including pain., bleeding, infection, BDd the risks li.8IIOciated with aneatheaia. 

It is worth mentioning that in the event that a patient requirea subsequent surgery, either for a missed 
adenoma or for recutrent hyperparathyroidism, one can anticipate an easier reopcrative sw:gery when only a 
single quadrant of the thyroid compartment is violated. 

RESULTS 

The safety and efficacy of thi8 procedure has been established by a number of European investigaton and 
confinncd. after widespn:ad application elsewhere in the world. A 96'11 to 98'11 success rate can be anticipated 
when acam~plished in experienced bands. The cosmetic results are supelb (Fig. 22.11). 

PEARLS 

This is a three-person rrurgery, .requiring an individual dedicated for m:raction, a second usistaot whose 
cxchuive role is handling the camera, and the third penon who is the primary S1qCOJL 

For optimal c:osmcsis, incision should be marlccd prior to anesthesia with the patient in 1111 upright position 
(u is typical of plastic aurgery procedures). 
An jmmc:diate prcincilli.on ultrasound done just prior to 8terilizing the skin is helpful for confirming the 
preciae location of the adenoma. 
Proper retraction is essential, with the thyroid retractor placed in such a fashion that the thyroid iB delivered 
up and out of the tracheoesophageal groove, and the second retractor on the strap muscles to maintain an 
adequate opemtivc space. Nmow but deep retractors with a lip on the end arc rcqui.md in order to adequately 
maintain the optical pocket. 
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Rlliiii.E 22..11 
Excellent cosmetic outcoireS 
may be anticipated (A), and 
well-plod irx:isions heal with a 

SECTION 3 Parathyroid 

virtually unnoticeable scar {B). A .. 'f>I>D"'-"1• B 

• The use of a slave monitor allows both dle camera assistant and the surgeon to enjoy favorable e~~onomics 
during the procedun:. 

• The camera is generally angled downward. aldlougb. for superior adenomas, it may be angled upward. 
• Atraumatic dissection with blunt elevators is key to exploiting avasc:ular planes and mjnjmjzing bleeding, 

which might make endoscopic visualization challenging. 

PITFAllS 

• Fracture of dle capsule of the adenoma should be avoided to minimize the chances of parathyromatosis. 
• Closure is VCIY rapid, particularly with dle skin adhesives, and may be completed while waiting for 1he 

postexcision IOYI'H levels to return. 
• Careful counseling of bodl the patient and dle family members regarding the signs and symptoms of h~ 

calccmia is CS8CI1tial to undertaking safe outpatient sw:gery. 

INSTRUMENTS TO HAVE AVAILABLE 

• A S-mm, 30-d.egree laparoscope with a high-definition monitor and to'Wer is needed. 
• A dlyroid instrument set (such as the Tenis set from Medtronic or dle Mioooli set from Storz) vutly facili-

tates 1he performance of the procedure. 
• A pediatric right-angle clamp can be helpful if dissection of the recurrent laryngeal nerve is necessary. 
• Automatic clip applicrs may be helpful for controlling the vascular pedicle. 
• Skin adhesives allow rapid closure and prevent the need to return for suture removal at a proscribed time 

after swgety. 

SUGGESIED READING 
Miccoli P, Berti P, Mataazzi. G, et al. Rmilis of video-assisted para1hyroidectomy: single institution's six-year experience. 

World 1 Slug 2004;28(12): 121~1218. 
Stewant DL. Danielson GP, AfmaD. CB, et al. Parathyroid adeooma localization: suzgeon-performed ulttaso1md versus 

sestaml'bi Laryngoscope 2006;1 16{8):1380-1384. 
'1\':rris DJ, Stack BC Jr. Gourin CG. Contemporary parathyroideaomy: a:ploiti!lg technology. Am 1 Otolaryngol 

2007;28(6):40~14. 
Lombardi. CP, Raffaelli M. TmiD.i B, et al. Advantages of a video-assisted approach to parailiyroideaomy. ORL J Otorhino­

kuyngol Relt# Spec 2008;70(5):313-318. 
Seybt MW, 1.4ftus KA, Mulloy AL. et al. OplimaJ. UIIC of intraoperative PI'H levels in parathyroidectomy. Laryngo:~cope 

2009;1 19(7):1331-1333. 



Alfred A. Simental 

INTRODUCTION 

REOPERATIVE PARATHYROID 
SURGERY FOR PRIMARY 
HYPERPARATHYROIDISM 

Primary hyperpuathyroidi is a disorder involving oversecretioo of parathyroid hormone (PI'H) from the 
pmathyroid glands ~ulting in eleva!ed aerum cal.citiiXI.. irlaeased calcium extraction from the boDe, iDcreued 
calcium .n:absorption in the lridneys, and a1ten:d phosphorus metabolism. The majority of cases 11re cmsed by 
a single overactive gland (adenoma), which can be localized by seatamibi nuclear acaming in approximately 
80% of adeDOma cues. In patienb with a single adenoma. 20% or more will result in no almormal uptake of the 
!IC8bunibiltcclmetium study and thus will be classified as ''nonlocalizing." Approxjmately 15% to 18% of patients 
with hyperparalhyroidiam are a result of multiple or all glands being involved in overproduction (hyperplasia) of 
Pill. While some patients with hyperpluia may erroneously localize on sestamibi. the majority will also result 
in a nonlocalizing study. Initial explondion may result in successful resolution of the hypcrparathyroid state 
in 70% to 80% of patients in the hands of Sutge008 who do perform a low volume of parathyroid surgery and 
up to 95% to 97% of patients in the hands of experienced surgeons using current localizing and intraoptntive 
monitoring techniques. Some patients, however, may n:quiie reopc:ration to conb:ol ongoing complicatiOD8 or 
conditions IIIIOci.alx:d with hyperparathyroidism. Reoperati.on presents an additional challenge as the scar tissue 
may hide the abnormal paradlyroid tissue and make it mo.re difficult to avoid sw:gical complications. 

HISTORY 

The symptoms of hyperparathyroidism include fatigue, listlessness, memory loss, depresllion, renal stanes, 
renal failure, o8teOpCD.ia, difJuse bone pain, peptic ulcer disease, and increase in cardiovuc:ular risk Cwrendy, 
the majority of patients who are diagnosed with hyperparathyroidism will be asymptomatic: and will report 
having routine blood chemistry teats identify them as being hypercalc:emic:. Patients who have already under­
gone thyroid surgery or unsuccessful parathyroidectomy should be c:an:fully questioned and their symptmns 
carefully documented to ensure that the increased riJk: of reoperation is wmanted. 

PHYSICAL EXAMINATION 

Evaluation of the centtal and lateral compartments of the neck is of paramount impol1ance in the evaluation 
of pBI:ients with hyperparathyroidism. Mllrkally cmlarged thyroid glands and nodules may be a great surgical 
hindrance at time of parathyroid surgery. All known thyroid nodules 1 to 3 em should be evaluated with fine 
needle aspiration biopsy prior to exploration of the parathyroids. Patients with markedly enlarged glands or a 
substernal goiter should be considered for concomitant 1hyro:idectmny. Vocal fold function should be evaluated 
and documeotcd in all cases of parathyroid surgery, especially in the setting of reopcrative trealment. Paralysis 
of the vocal fold and palpable parathyroid nodules suggests the presence of parathyroid carcinoma, especially 
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in the setting of significantly elevated calcium and the absence of a previous history of surgery on the paralyzed 
side. Approximately 5% of the normal population may exhibit a Chvostek sign despite having normal calcium 
levels, which would compromise the utility of the test in the postoperative evaluation of calcium levels. 

INDICATIONS 

The diagnosis of primary hyperparathyroidism is generally established with a concomitant elevation of serum 
calcium and intact PTH level. Some patients with significant osteoporosis may only demonstrate a high normal 
serum calcium in the presence of elevated PTH. Serum and 24-hour urine creatinine and calcium levels can 
be used to rule out the presence of benign familial hypocalciuric hypercalcemia. All patients with sequelae of 
hyperparathyroidism (kidney stones, overt bone disease, proximal myopathy, and arrhythmia) who are healthy 
enough for parathyroid surgery should be considered for reexploration and removal ofhyperfunctioning glands. 
When carefully questioned and evaluated, the majority of patients will exhibit some signs or symptoms of 
hyperparathyroidism. The current consensus guidelines established in 2008 for surgical indications for asymp­
tomatic patients are listed below: 

Age<50 
Elevation of serum calcium 1.0 mgldL above normal 
Glomerular filtration rate <60 mUmin 
Bone mineral density T-score <-2.5 at any site 

Patients who do not undergo surgical exploration should be monitored closely for the development of 
symptoms or presence of qualifying criteria. 

CONTRAINDICATIONS 

Patients with a history of Roux-en-Y gastric bypass surgery or patients with malabsorption syndromes should 
be carefully screened for their ability to absorb calcium from the gastrointestinal tract. This may result in an 
instance of secondary hyperparathyroidism, in which surgery may be detrimental to the patient Patients failing 
an oral calcium challenge study should be considered for observation as postoperatively they may require intra­
venous (IV) calcium as their sole source of calcium. 

While initial parathyroid explorations can be done under local anesthesia, the presence of scarring makes 
this much more difficult in the reoperative setting. Patients who are not fit for general anesthesia should be 
strongly considered for medical therapy and observation rather than surgery. 

PREOPERATIVE PLANNING 

The medical records should be obtained from previous thyroid or parathyroid surgery. The pathology and sur­
gical records should be carefully reviewed to determine areas of previous exploration and documentation of 
previously removed glands. Tissues removed at previous parathyroid surgery should be analyzed by the head 
and neck pathologist. Preoperative imaging for patients confirmed with the diagnosis of hyperparathyroidism 
should include a thyroid ultrasound to determine the size of the thyroid lobes and the presence of intra- or 
extrathyroidal masses, which may represent an enlarged parathyroid gland. Empiric thyroidectomy in the 
absence of intrathyroidal masses rarely results in resolution of the hyperparathyroid state and can make reex­
ploration more dangerous for recurrent nerve injury. A sestamibi nuclear scan should be obtained to attempt to 
localize the site of the hyperactive gland. Patients who have previously undergone bilateral exploration should 
be explored in situations in which the abnormal parathyroid gland can be localized. Hyperactive parathyroid 
glands that fail to localize on imaging studies and require surgical exploration due to complications of per­
sistent hyperparathyroidism should be explored in a facility with the capability to perform rapid PTH assay 
(Thble 23.1). 

SURGICAL TECHNIQUE 

After induction of local or general anesthesia and prior to creating an incision, a baseline intact PTH level 
should be drawn. An arterial line or reliable peripheral IV should be established to allow for intraoperative 
sampling throughout the surgical procedure. Successful removal of overactive parathyroid tissue will result 
in a 50% drop in intact PTH 10 minutes postexcision and an additional20% to 25% drop at 15 minutes 
postexcision. PTH levels at the 15-minute level that fail to continue to drop from the 10-minute level draw 
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1AILE 23.1 Location of Abemlnt Pamhyruld Glands 

Carotid slleatll 
~trathyroi dal 
Par~l 
Retroesophageal 
SUperior mediastinal/thymus 

Die worrisome for residual hype:rfunctioning parathyroid tiaaue. Placement of a t:ranao:ral. esophageal probe 
will allow for propa identification by intraoperative finger palpation of pharyngeal and esophageal bound­
aries thus decmuing the risk of inlldvmcnt injury. The existing collar incision should be WJed if possible. 
Subplatysmal flaps are raiaed to the level of the laryngeal cartilage and inferiorly over the sternoclavicular 
joints. Minimally invasive approaches are difficult and often impossible in the setting of reoperative para­
thyroid surgery. Directed expl0l111ion ill undertaken in patients with localizing studies and radio-guided para­
thyroidectomy may be of most benefit in sestamibi-positive patients. In cases where the parathyroid gland 
does not localize by sestamibi or ultrasound, the internal jugular veins (UVs) are exposed low in the neck 
by reiiacting the sternocleidomastoid muscles laterally and the strap muscles medially. Using a 22-gauge 
needle and Luer Lock syringe, 3 to 5 mL of venous blood is drawn out of both UVs and labeled separately. 
These samples are then sent for rapid PTH assay and the side with the higher level is explored first. The strap 
muscles are then split in the midline and retracted laterally over the thyroid gland. I...atcral retraction of the 
strap muscles and medial retraction of the thyroid gland should result in early identification of the carotid 
arteiy, thus marking the 'laleral extent of !ltandard disaection. Dissection should then ~pose the entire lateral 
upect of the thyroid gland and extend to the carotid sheath. being cautious to avoid injury to the recum:nt 
laryngeal nerve (RLN) when dissecting below the level of the cricoid cartilage. Once the entire thyroid has 
been mobilized up to the level of the superior pole, the search for enlarged glands is performed, realizing 
that the majority of parathyroids will be in close proximity to the thyroid glaDd especially in the region near 
the intersection of the RLN and inferior thyroid artery. The RLN should be identified if initial exploration 
behind and next to the thyroid gland is unsuccessful At this time, the an:a between the carotid artery and 
RLN should be explored thoroughly up to the inferior thyroid artery and up to the level of the thyroid carti­
lage and superim thyroid artery. Great care must be taken to avoid injury to the hypopharynx and esophagus 
when searching the paratracheal. and retroesophageal regions. In cases where previous thyroidectomy bas 
been carried out, disaection lateral to the strap muscles may be employed to identify and expose the carotid 
sheath. In reope:rati.ve cases, the region around the trachea and thyroid are usually encased in scar (Fig. 23.1). 
In these cases, a lateral to medial approach may be helpful as the undiscovered abnormal paradlyroid is often 
located just outside the field of previous dissection where the scarring is leas (Fig. 23.2). A limited search 
medial to the RLN and over the trachea is undertaken. The thymus and pretracheallymph nodes and adipose 
tissue on the ipsilateral side should be explored down to the great vessels in the superior mediutinum. H 
parathyroid tissue is not identified and associated with a drop in intraoperative PTH level. dissection is then 
carried into the contral.alcral neck in a similar fuhion to the side initially explored by exposing the carotid, 
mobilizing the thyroid, identifying and tracing the RLN down to mediastinal carotid, and inspecting the 
retroesophageal and paratracheal. regions lateral to RLN up to level of the superior thyroid artery and thyroid 
cartilage. If the exploration persists and is unsuccessful, the remaining thymus and pretracbeal mediutinal 
adipose tissue and lymph nodes are then removed down to the innominate artery. In the absence of significant 
thyroid nodules, the thyroid gland is not removed as this will greatly increase reexploration risks as the strap 
muscles will become adherent to the trachea and RLN. For thyroid nodules > 1 em, especially when on the 
ipsilateral side to the higher UV PTH level. thyroid lobectomy may be considered if PTH levels remain ele­
vated .. Upon removal of abnormal parathyroid tiaaue, 10 and 15 minutes postexciaion PTH levels are drawn. 
Successful removal is predicted by a decrease of SO% from prein.cision PTH level at 10 minutes and 70% to 
7SIJJ at 15 minutes. However, once the PTH level falls into the normal range, the level may not continue to 
drop appreciably. Thus, in patiems with preincision PTH levelll <100, intraoperative monitoriq m.ay have 
limited utility. If oo abnormal parathyroid tissue is identified and removed after complete bilateral ~plora­
tion. the smgmy is then discontinued and repeat imaging is undertaen to attempt to identify the location of 
the mi.uing gland. 'l'he strap muscles must be reapproximated with absorbable suture in the midline to pre­
vent the akin from adhering to the trachea. which can contribute to dysphagia and be cosmetically unsightly. 

A video demonstration of a patient undergoing a third operation for hyperparathyroidism is included. In 
this instance. the two previous operations have resulted in bilateral paratracheal aploration and total thyroidec­
tomy. The strap muscles are adherent to the tnwb.ea and likely RLN. The mass localizes to the right on imaging 
studies so exploration begins on that side. Dissection lateral to the strap muscles and skeletonizing the carotid 

f.:\ allow for safer dissection from lateral to medi.al,Jilal£dly decn:asing the riAk to the recurrent nerve. which is 
~ almost certainly encased in scar around the cricoid and tracheal junction (Video 23.1). 

191 



182 

FI&IIIE 2J.1 
Area of least scarring from 
previous surgery. 

Area of least 
scarring 

POSTOPERATIVE MANAGEMENT 

SECTION 3 Parathyroid 

Recummt 
laryngeal nerve 

In cases where bilateral exploration or .reexploration is unde!:taJam. a postoperative PTH level is drawn an hour 
after the patient arrives in 1he rec:overy room to determine the function of the remaining glands. No calcium 
supplementation is given if persistence of PTH elevation is identified. H the PTH level normalizes, calcium 
supplementation should be !Jtaited as the serum calcium. levels may c:lramatkall.y fall due to bone absorption of 
calcium. Ovemight observation may be required for patients with re<:oVery room Yllllevels of lS or less, as 
IV calcium may be required. Patients using antacid medications such as proton pump inhibitors or histamine 
(H2) blockers may ex.perience decreased absorption of elemental calcium and may require altered intake of 1he 
antacid or usc of Citracal for improved calcium absmption. Patients should be restricted to light activity for 
1 week postoperatively to minimize the risk of hematoma formation. 

COMPLICATIONS 

Although uncommon, 1hc earliest complication of parathyroid surgery is vocal fold paralysis. In the cases of 
bilatetal injuty, patients often exhibit a normal voice but with subjective dyspnea and inspiratory stridor. This 
is usually noted upon extubation or in the :n'lC)()vety room. If clinical cin:umstances allow, fiberoptic laryngeal 
examination can oonfum the diagnosis. In some cases of simple paresis, 1hc patient may be observed without 
a tracheostomy. However, most patients will require a tracheostomy. Whether Chis condition is temporary or 
permanent, only time will tell. Ulliliueral vocal fold paralysis usually resolves spontaneously and only requires 
treatment in asymptomatic patients. 

While rare, a hematcma from pualhyroid surgery usually manifests itself in the first 6 to 12 hours after sur­
gery and often presents as difficulty swallowing, difficulty b~Whing, or a pressure sensation in 1he neck. Swelling 
of the neck may be noted but is not oommon due to routine closure of the strap muscles trapping the expanding 
hematoma in 1he deep neck space. Optimum treatment relies on early recognition of 1he ooodition and opening 1hc 
incision wi1h evacuation of the hematcma wiJh cootrol of any bleeding vessels, ideally in 1he operating room.This 
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will relliwe the pressure on the ttachea and relieve the airway obsttucti.on. Postoperative inrubation for 1 to 2 daya 
may be required after significant hematoma. forma!ion secondary to laryngeal edema from va.scular congestion. 

Hypocalcemia is also a condition that may oc::cur in the first 6 to 12 hours following parathyroid IIW:gCJ:Y. 
Paresthesiaa such u a 1ingling sensation in the perioral region. hands. or feet may be the first initial manifesta­
tion. Cramping in the larger muscles may occur if persistent hypocalcemia is present. Unfortunately, this may 
occur in the setting of unilllfmal c:xplontion and n::moval of a single gland, or bilateral exploration with removal 
of no glands. Poatoperative PfH assay in the recovery room is likely the best predictor of this occurrence, 
especWly when the PfH level is <20 after parathyroid surgery. This is llW18ged with calcium repl.aa:ment, 
IV ar PO, and possible vitamin D supplementation. 

Wound infection is exceedingly rare in parathyroid surgery in the heal!hy plltiem and raises the oancem far 
possible inadvertent injwy to the trachea or esophagus. This is usually managed by simply opening the wound 
with wick type drainage and antibiotics. The injuries are often small and will usually heal with time. 

Hypercalcemia can result secondary to l'eCO'f'elY of hypofunctiooing remaining parathyroid g1anda in the 
setting of aggressive calcium and vitamin D replacement. This is seen more commonly in the younJer popula­
tion as a n:sult of early n:covmy but may also be seen in the elderly as a n:sult of confusion about medication 
with the addition of calcium when the requimnents of aeveral times a day n:gimen are added to an already 
crowded medication formulary. 

RESULTS 

Patients undergoinJ reoperative BU.rgCIY c:an expect a 50% to 80% chance of reaolution of their hyperpara­
lhyroid stem due to postsurgical scarring and ectopic locations of hyperfunctioninJ glands. Patients who have 
their calcium levels return to normal levels despite a surgic:al. complication such as vocal fold paralysis are more 
likely to be satlafied than patients who remain hypercalc:emic wi!hout complication after reexploratian. 
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PEARLS 

Obtain and read all previous operative and pathologic reports. 
Repeat all localization studies such as sestamibi, ultrasound, and computed tomography /magnetic resonance 
imaging prior to reexploration. 
Consider the 2002 Consensus Guidelines as indications in reoperative patients who are asymptomatic. 
Counsel patients that reexploration and removal of a single gland may render them permanently hypopara­
thyroid. 
Avoid removal of parathyroid glands <1 em (60 mg). 
Bilateral, intraoperative, UV PTII sampling may direct laterality of exploration. 
Avoid indiscriminant removal of the thyroid gland, especially in the absence of significant ( <1 em) nodules 
on preoperative ultrasound. 
In cases of extensive scarring after previous surgery, a ''lateral to medial approach" may minimize the risk of 
complication while maximizing the chance of early localization of an abnormal gland. 

PITFALLS 

RLN injury on side of previously removed parathyroids 
Inability to monitor intraoperative PTII levels 
Failure to recognize concomitant thyroid pathology preoperatively 
Operating on patients without hyperparathyroidism 
Potential for injury to the pharynx and esophagus 

INSTRUMENTS TO HAVE AVAILABLE 

Head light 
McCabe surgical dissector 
Army Navy retractors 
DeBakey and Adson forceps 
Intraoperative PTII Assay 
Radio probe and Gamma monitor 

SUGGESTED READING 
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INTRODUCTION 

NONLOCALIZING 
PARATHYROIDECTOMY 

For many years, the standard operation for primary hypexparathyroid (HPT) wu a bilateral cervical explo­
nlion idcltifying all four paralhyroid glands and removing tbe ooe(s) that were abnormal. Abooimal para­
thyroid glands were recognized by their size and substance when pllpated directly. Some surgconJ routinely 
bi.opllied normal and abnormal paralhyroid glands to confirm their identity, but most did not. & imaging tech­
niques were developed and improved, particularly !19Tc sestamibi. SCBDDing, higb-IaOlution ultruonography, 
and computed tmnogntphy (C'I) IICanning. surgeons used them with increasing frequency to help localize the 
abnormal parathyroid glands but continued to identify all four parathyroid glands at the time of surgery. These 
imaging studies. either alone or in combination, can accurately predict the location of solitary parathyroid 
adenomas in JDOIIt patients but arc much less reliable in identifying the 15~ of patients who have ~ than 
one hyperfuncti.oning parathyroid gland. Whether or not preoperative imaging was employed, tbe success rate 
fur this approach was >95%. 

More recently, many surgeona have adopted the practice of focused, single-glAnd exploration. In thia 
approach. preoperative imaging identifies the parathyroid adenoma. Without performing a complete bilateral 
exploration. the adenoma is identified and removed. Most surgeons confirm the adequacy of the procedure by 
measuring parathyroid hormone (PTH) levels intraoperatively (IOYfH). A fall in IOPTH of at least 50% from 
a baseline value and into the normal range is c::oJlllicJem1 sufficient evidence that the rcmajning parathyroid 
glands are normal, so the operation can be tenninaJed without identifying the remaining parathyroid gl.and.s. 
This approach results in cure rates comparable to conventional bilateral exploration. 

Although focused, single-gland exploration is perfcmned with increasing frequency, there remain situa­
tions in which coDVCDtional bilateral exploration is required. In some patients, imaging studies fail to identify 
any abnormal parathyroid glands. This can occur in the preaence of a multinodular goiter that makes the pre­
operative identi.fic:atio of enlarged parathyroid glands difficult. Small. but abnormal. parathyroid glands can 
be difficult to ima~ particularly in the presence of fum-gland hypeiplasia where all four panthyroid glands 
may be only minimally enlarged. In some clinical situations (secondary and tertiary HPT, familial HPT, mul­
tiple endocrine ncop1u:ia syndromes) rollline bilaleral exploration is recommended regardless of the results 
of prcopcnW.ve imaging because of the pieVa1r;nce of four-gland hypeiplasia. A standard, systematic surgical 
approach is required to identify all abnormal parathyroid glands in these lrituations. 

HISTORY 

Most plllients with HPT arc idcnlificd by the finding of an elevated serum calcium level on routine blood tests. 
The presence of elevated PrH levels and elevated calcium levels is virtually always diagnoelic for HPT. In 
about 15% of patients, however. normocalcemic HPT is discove~ during the evaluation of a patient with renal 
calculi. osteoporosis, or subjective symptoms suggestive of HPT. Om:e 1he diagnosis is established and the 
decision made to proceed with surgery, appropriate imaging studies are ordered. 
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PHYSICAL EXAMINATION 

Enlarged parathyroid glands are almost never palpable. A palpable mass in the midline inferior in the neck in 
a patient with HPT is usually a thyroid nodule that should be evaluated by ultrasonography and fine needle 
aspiration (FNA) if appropriate. Rarely, very large parathyroid adenomas or carcinomas can be palpated. The 
latter are extraordinarily rare and are usually associated with very high serum calcium levels. Lethargy, confu­
sion. and frank coma can occur in the presence of severe hypercalcemia, but many patients with serum calcium 
as high as 12 or 13 mg/dL have no abnormal physical findings or symptoms. The presence of a scar or scars 
in the inferior aspect of the neck should alert the examiner to possible previous thyroid or parathyroid surgery. 
Tracheal deviation is suggestive of a substernal goiter. These findings can make parathyroid exploration more 
difficult. In addition, a patient with a short, thick neck, frequently associated with the cricoid cartilage at the 
level of the sternal notch, can be very challenging technically. 

INDICATIONS 

The number of patients referred for parathyroid surgery continues to increase. Reasons for this trend include 
the recognition that significant HPT can exist in the presence of normocalcemia (15% of patients undergoing 
surgery), a greater awareness of the relationship of osteoporosis to chemically mild HPT, and better patient 
acceptance of parathyroid surgery particularly when focused, single-gland exploration is performed. This 
operation is frequently done under local anesthesia without overnight hospitalization with minimal postopera­
tive discomfort or disability. Objective indications for parathyroid surgery include the following: 

Serum calcium> 1 mgldL above normal 
Renal calculi 
Osteoporosis 
Age <50 years 
Creatinine clearance <60 mUminute 

Other factors that can be considered in deciding whether or not surgery should be performed include 
subjective neurocognitive symptoms, bone pain, and fatigue as well as patient preference. The absence of 
any of the indications listed above is not a contraindication to surgery. Many endocrinologists and surgeons 
recommend parathyroid surgery for totally asymptomatic patients. Of course, prior to recommending surgery, 
the diagnosis of primary HPT must be confirmed. In general. imaging studies are used to help in the planning 
of surgery but are not required to establish the diagnosis of HPT. 

CONTRAINDICATIONS 

There are virtually no contraindications to parathyroid surgery other than severe coexisting medical conditions. 
It might be reasonable, however, to avoid difficult reoperative surgery with a higher risk of complications and a 
lower success rate in a patient in whom observation is a reasonable alternative to surgery. 

PREOPERATIVE PLANNING 

Imaging 

Most patients in whom parathyroidectomy is planned undergo preoperative imaging studies. It is not the 
intent of this chapter to go into a detailed discussion of the different imaging studies available. Each has its 
advantages and disadvantages. illtrasonography is inexpensive and risk free. It can also be performed at the 
time of initial consultation by the operating surgeon. Ultrasonography is not useful in identifying adenomas 
that are retrostemal or located deep in the neck (behind the trachea or esophagus). 99Tc sestamibi radionuclide 
scans (usually performed as single photon emission computed tomography scans sometimes with CT image 
fusion) can detect adenomas in ectopic locations. CT scanning with contrast is gaining increasing popularity. 
It is important to remember that the accuracy of each of these techniques is very dependent on the experi­
ence of the radiologist interpreting the study. There is also considerable difference of opinion as to whether 
one imaging study or multiple imaging studies should be performed. Most surgeons use a single study or a 
combination of ultrasonography with one of the other studies. If the two studies are negative or discordant, it 
is reasonable to perform a third study in selected cases particularly if a focused, single-gland exploration is 
planned. A magnetic resonance imaging scan is unlikely to add further information to the other three studies. 
Angiography and selective venous sampling are not recommended as part of the evaluation of patients who 
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have not had previous, parathyroid surgery. If imaging is negative or discordant or if imaging suggests more 
than one abnormal parathyroid gland, then a conventional bilateral exploration is planned. 

Fine Needle Aspiration 
Ultrasound-guided FNA can be used to confirm that a mass detected on imaging is a parathyroid gland rather 
than a lymph node or a thyroid nodule. In general, this is not necessary and not recommended. Surgery follow­
ing FNA of a parathyroid adenoma is more difficult because of the disruption of the normal tissue planes. FNA 
may be helpM in planning a difficult reoperation. If an FNA is performed, the needle should be rinsed with 
saline after the slides have been prepared and the rinsate sent for PTII measurement. The cytologic appearance 
of parathyroid adenomas is easily confused with follicular thyroid neoplasms if the cytopathologist is not aware 
that a parathyroid adenoma is suspected. 

Intraoperative PTH Measurement 
IOPTII is a tremendously valuable addition to the technology available to the parathyroid surgeon. Because of 
the short half-life of the intact PTII molecule, PTII values usually fall into the normal range within 10 minutes 
after the hyperfunctioning parathyroid tissue is removed. Most authors suggest a decrease of at least 50% from 
a preoperative baseline and that the final IOPTII be within the normal range. While focused single-gland explo­
ration can be performed without IOPTII measurement, a failure rate of about 7% can be anticipated because of 
the inability of the various imaging studies to detect multigland disease. 

Although bilateral exploration can be performed successMly without measuring IOPTII, it nevertheless 
can be helpful. Ideally, all four glands are identified and the abnormal glands removed. Not infrequently one 
abnormal and fewer than three normal glands are identified. If IOPTII has fallen adequately, a fruitless, time­
consuming search for a normal gland can be avoided. Sometimes, four minimally enlarged parathyroids are 
identified. Failure of IOPTII to fall following removal of 3'n of these will prompt a search for an adenoma in a 
supranumerary parathyroid. If an adenoma is fortuitously identified on the side explored initially, exploration 
of the contralateral side is not necessary if IOPTII falls appropriately. 

Frozen Section 
Intraoperative frozen sections are used to confirm that removed tissue is indeed parathyroid. Usually it is possi­
ble to distinguish hypercellular parathyroid tissue from normal parathyroid tissue but even this can be difficult. 
The pathologist cannot differentiate parathyroid adenomas from parathyroid hyperplasia by histologic criteria. 

SURGICAL TECHNIQUE 

In patients undergoing parathyroidectomy without preoperative localization or with imaging studies that are 
negative or suggest multigland disease, a conventional bilateral exploration is planned. This is usually per­
formed under general endotracheal anesthesia. Surgery under local anesthesia can be performed in carefully 
selected patients. The patient is placed in the supine position with the neck gently extended. Intermittent leg 
compression devices on the lower extremities are employed to decrease the risk of a thromboembolic event. If 
IOPTII measurement is planned, a peripheral venous catheter in the antecubital fossa is usually sufficient for 
blood sampling during the procedure. Alternatively a radial intraarterial cannula can be inserted. The baseline 
IOPTII should be drawn in the operating room before the neck is palpated or the patient intubated if possible. 
A midline transverse incision is planned. The incision should be 1 to 2 em inferior to the cricoid cartilage but 
need not be more inferior than 3 em above the sternal notch. Incisions that are too low make exploration behind 
the superior pole of the thyroid difficult. Prior to making the incision, local anesthesia is infiltrated to enhance 
postoperative analgesia. An incision 4 to 5 em in length is generally sufficient unless the neck is very thick. 

The incision is deepened through the platysma muscle. Skin flaps are elevated in the subplatysmal plane. For 
maximum exposure flaps can be elevated to the superior edge of the thyroid cartilage and to the sternal notch infe­
riorly. The cervical fascia is incised in the midline and the strap muscles are retracted laterally. It is usually not 
necessary to divide the strap muscles. If necessary, exposure of the superior pole region can be facilitated by partially 
dividing the insertion of the sternothyroid muscle. If a middle thyroid vein is present, it should be divided and ligated. 

The carotid sheath is then retracted laterally and the thyroid lobe mobilized and retracted medially. It is not 
necessary to divide any of the arteries to the thyroid gland at this point. Traction on the thyroid lobe is main­
tained using peanut sponges or by grasping the gland gently with Allis clamps. Care needs to be taken to avoid 
bleeding from the thyroid lobe. These maneuvers provide adequate exposure to the lateral and under surface 
of the thyroid lobe and to the retroesophageal and thymic regions in most patients and permit the identification 
of the parathyroid glands in their most common locations (Fig. 24.1 ). If the parathyroid glands are easily seen, 
identification of the recurrent laryngeal nerve is not always mandatory, but it is generally safest to identify the 
nerve early in the dissection. Both normal and abnormal parathyroids are usually found within small packets of 

197 



188 

FIUE24.1 
Possible locations of 
para!hyroid glands. 

Superior (IV) Parathyroid 

In caro11d sheath 

Behind the middle ___ ...,..~..,.. 
of 1he lobe near 

theRLN 

Behind the 
middle of the lobe 

neartheRLN 

Para or 
re!Joesophageal 

~,......,..,. -~ lntrathyroidal 

SECTION 3 Parathyroid 

Inferior (Ill) Parathyroid 

Undescended 

/ 

adipose tissue. They are typically tan or light brown and darken once they are exposed. They have fine blood 
vessels on their surface that are not seen in the surrounding adipose tissue. Hypercellular puathyroid glands 
generally have substance to them and can be palpated as firm nodules when exposed even when they are ODl.y 
minimally enlarged. Normal parathyroid glands are ftaccid and not palpable when exposed. If an obvious 
enbuged patathyroid gland is found, it should be removed. There is usually an avascular plane around the gland. 
By spreading gently in this plane with a fine dissecting clamp, the gland can be mobilized and its feeding aru:ry 
ligated and divided. The parathyroid gland is then submitted for oonfumation by frozen section. While await­
ing the results of the frozen section. further exploration is performed on the ipsilateral side to identify the other 
parathyroid gland. If IOPTI:I measurement is available, the exploration can be terminaled if it decreases appro­
priately.lfiOPTH is not available or if the level does not d.ecn:ase, exploration of the oontJ:alateral side should 
be performed in a similar fashion. Double parathyroid adenomas do occur. The identification of an adenoma 
and a normal parathyroid on one side is not a guarantee that the puathyroids on the other side are normal. If 
multiple abnormal parathyroid glands are identified, a portion of the most nonnal appearing gland should be 
left in place with its blood supply intact and the remaining glands removed. As an alternative to this, all four 
parathyroid glands can be removed and a portion of one cut into small pieces and autotransplanted into either a 
muscle in the ncc:k or the bracbioradialis muscle. If available, ccyopresc.rvation of a piece: of parathyroid tissue 
should be considered when a subtotal parathyroidectomy is performed. 

If the initial exploration of one side does not reveal an adenoma or if two normal parathyroid glands are 
identified, exploration of the contialateral side should be perfo.nncd before further extensive c:xplonilion of Che 
initial side is un.dertaken. It is frequently easier to identify an adenoma than to find the normal parathyroids.lf the 
initial bilateral exploration does not result in identification of an adenoma or if several en1aJ:ged parathyroids are 
identified but all four are not found and IOPTH does not drop cr is not available, further exploration is required. 

1b permit further mobilization of the thyroid lobe, the superior thyroid vessels are divided and the thyroid 
lobe is mobilized medially. This permits exploration of the area adjacent to or medial to the insertion of the 
recurrent laryngeal nerve (Fig. 24.2). The area inferior to the thyroid lobe is carefully explored and Che thymus 
gland mobilized and inspected. The substernal thymus gland can be mobilized into the neck by exerting gentle 
traction on it and using careful blunt dissec:tion around it (Fig. 24.3). By dissecting medial to the carotid sheath, 
the retroesopha.gl.W space can be explored. This is a common site in which ectopic paralhyroid glands may be 
found. It is important to remember that .retroesophageal parathyroid glands are superior paraShyroids (IV) even 
when located at or caudal to the level of the lower pole of the thyroid lobe. Their blood supply arises from 
superiorly and they must be passed under the inferior thyroid artery as they are mobilized in otder to safely 
remove them (Fig. 24.4). Parashyroid glands can similarly be found in the retropbazyngealspace. Parathyroid 
glands can rarely be found in the carotid sheash. This can be opened and explored if necessary. The location and 
extent of exploration is detennined by the surgical findings. If two normal parathyroid glands are found on one 
side and one on the other, further extensive exploration is performed on the side with one parathyroid gland. If 
only one para1hyroid gland is identified and it can be detemrined whether it is a superior or inferior palll1hyroid 
gland, further exploration based on the expected location of the missing gland is facilitated. 1iuly intralhyroidal 
parathyroid glands are rare. Most so-called intrathyroidal parathyroid glands are on the surface of the thyroid 
immediately under its capsule and can be easily removed without perfmming a thyroidectomy. If three normal 
parathyroids are identified and confi.rmed with biopsy, ipsilateral thyroid lobectomy on the side where ODl.y 
one parathyroid was identified can be considered. but unfortunately is usually not succenful. IAteralization 
of a missing parathyroid can sometimes be perfmmcd intraoperatively if IOPIH measurement is available by 
directly sampling from the jugular vein low on each side of the neck. 

If four seemingly normal paraShyroid glands are identified, each should be biopsicd in order to confi.nn 
their identity and help detennine if they are hypercellular. If frozen section reveals hypercellularity, subtotal 
parathyroidectomy preserving a vasculariz.ed portion of one gland in situ is recommended. If four biopsy­
proven normal parathyroid glands are identified, they should not be removed in the futile hope that this will cure 
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Superior laryngeal nerw----------

Ugament of Berry 

Adenoma 

MIREKZ 
ldentifi cation of the 
parathyroid between the 
insertion of the nerve and 
Berry~ ligament. 

the disease. Tbis mistae results in hypoparathyroidi when reexplaratian identifies a pandhyroid adenoma in 
a supranlliiii:Dl}' parathyroid gland. 

At the completion of the exploration, the wound is inigated and. hemostasis assured. Drains are u.sually not 
rcquiiCd. The patient is extubated in the operating room. 

POSTOPERATIVE MANAGEMENT 

Perioperative antibiotics are not required. Because the patient can usually amlula!e immediasely after surgery, 
pharmacologic deep vein thrombosis prophylaxis is not requited unless unusual risk factors are present. The 
patient iB rapidly advanced to a regular diet. Patients who undergo bilatenl exploration. particularly those in 

Supertor hom 
oftlymus 

FNDI.E24.3 
Cervical thymectomy. 
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FIIUREZ4A 
Mobilization of descended 
superior parathyroids. 

SECTION 3 Parathyroid 

whom multiple paradlyroids are removed or manipulated, are observed overnight and discharged the morning 
following sw:gery. If only one paradl.yrnid is removed, patients are given 1 g of calcium daily by moWh. If a 
subtotal parathyroidectomy is performed. the patient is given 3 g of calcium daily as well as 0.5Jlg of calci.triol 
Serum calcium. levels are obtained prior to discharge. 

COMPLICATIONS 

Complications are rare following parathyroidectomy. Postoperative hematoma requiring reoperation occurs in 
<1 'h of cases. Wound infection iB very uncommon. Transient vocal cord paralysi! is much leu common than 
after thyroidectomy, and permanent recunent laryngeal nerve injury should v.irtually never occur. 

Symptomatic hypocalcemia is the most common postoperative complication. Some patients are 
symptomatic after removal of a solitaJy adenoma although their serum calcium level is rarely low. Significant 
hypocalcemia is common after subtotal paralhyroidectomy.lt can be minimized by the calcium and vitamin D 
regimen suggested above. If it does occur, increasing doses of calcitriol are given. Intravenous calcium 
is rarely required except in patients with sccondaiy HPT and renal failure who can become profoundly 
hypocalcemic. 

RESULTS 

The success rate for parathyroidectomy should be better than 95%. Many authors report cure rates of between 
98%and99%. 

PEARLS 

• Preoperative imaging should be performed in all patients undexgoing smgcry for HPT. 
• IOYfH measurement is useful even if bilateral exploration is planned. 
• Meticulous hemostasis is mandatory during the exploration to avoid tissue staining, which makes parathyroid 

identification difficult 
• Adequate mobilizati.on of the thyroid gland is needed to identify parathyroid glands in ectopic locations. 
• Frozen section confirmation of the adenoma should be obtained. particularly if IOPTII iB not used. 
• Biopsy confumation of all parathyroids visualized should be performed if an obvious adenoma is not 

identified. 

PITFALLS 

• It is easy to convince oneself that pieces of adipose tissue or lymph nodes are actually parathyroid glands. 
• Do not remove normal parathyroid glands and ~for the best" 
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INSTRUMENTS TO HAVE AVAILABLE 

Dissection is performed with fine clamps and retraction with McBurney or Richardson retractors. 
The decision as to whether vessels should be ligated or controlled with unipolar or bipolar cautery or ultra­
sonic devices is left to the surgeon's individual preference. 
Many surgeons find that the use of optical magnifying telescopes and headlights provides better visualization 
of the surgical field. 

SUGGESTED READING 
Udelsman R. Six hundred fifty-six consecutive explorations for primary hyperparathyroidism. A1111 Surg 2002;235(5): 

665~72. 
Irvin GL ill, Carneiro DM, Solorzano CC. Progress in the operative management of sporadic primary hyperparathyroidism 

over 34 years. All1l Surg 2004;239(5):704--711. 
Bilezikian.JP, Khan AA, Potts IT Jr. Guidelines for the management of asymptomatic primary hyperparathyroidism: summary 

statement from the third international workshop. J Clin Endocrinol Metab 2007;94:335-339. 
Johnson NA, Tublin ME, Ogilvie JB. Parathyroid imaging: technique and role in the preoperative evaluation of primary 
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SECTION 4: SALIVARY GLANDS 

Pavel Dulguerov 

INTRODUCTION 

SUPERFICIAL 
PAROTIDECTOMY 

Pathologic swellings of the parotid gland are the main indi.calion for parotid~my. Swellings of the parotid 
gland may be divided into two broad categories: diffuse and localized D:iJiuse swellings usually repn:sent 
infiammati.on of the parotid gland and/or infections that are generally treated wi1h medication or sometimes 
sialendoscopy. Localized swellings represent tumors in the parotid gland or cyst-like conditions (Table 25.1), 
and their treaUnent consists of some form of parotidectomy. 

Both benign and malignant tumors occur in the parotid gland. The majority ( -80%) of parotid tumors are 
benign. and the most common tumor of the parotid gland is pleomorphic adenoma. This peculiar beD:ign. tumor 
tends to re<:ur if not completely excised and may degenenue wi1h time into its malignant form, carcinoma ex 
pleomorphic adenoma. Sw:gexy for mcum:nt pleomorphic adenoma is associated with a higher incidence of 
compl:i.cations, in particular, facial paralysis. 

The goals of parotid surgexy are: 

• Prevention of .recurrence, which requires a complete removal of the tumor, ideally with a cuff of normal 
parotid tissue and without tumor seeding by spillage 

• Protection and presciVIl1ion of the facial D.CIVe unless the nerve is din:ctly involved by a neoplasm (almost 
always malignant) 

• Prevention of Frey syndrome 
• Prevention of other compl:icalions, such as salivary gland fistula, hematoma, wound infection, and anesthesia 

of the skin 
• Optimal cosmetic results 

To achieve dlese goalB,dle parotid surgeon should have extensive knowledge of parotid padlology, includ­
ing 1he exact clinical signifi.cance of each parotid tumor (Table 25.1) and intimate knowledge of the anatomy 
of the facial nerve. 

Relevant Anatomy 
In addition to dle parotid gland, the parotid space contains (a) arteries (dle external carotid and its terminal 
branches, superficial temporal and internal maxillaly); (b) veins (the mromandibular or mrofacial, which 
is generally (in 71 %) posterior to the branches of the facial nerve); (c) lymphatic vessels and lymph nodes 
draining the scalp and face and contained within dle gland because 1hese structures develop before the gland 
is completely sumnmded by fascia; and (d) nerves (the facial, the greater auricular, and the auriculotemporal). 

Fascias 
The fascia in the neck is divided into a superficial and a deep layer. The superficial fascia is usually a thin con­
nective tissue layer under the dermis, and, as a rule, vessels and nerves are located deep to it. The superficial 
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TABLE 25.1 Etiology of Parotid Masses and a Concise Summary of Treatment 

Lesion Foote Spiro WoHI Wan a Treatment 

Major Salivary All Salitary Parotid All Salinry 
Locations considerllll Glana Glands Gland Glands 

Number of patients 776 2,761 1,360 1,176 Surgery is the main and only universally accepted 

1. Adenomas 66% 53% 84% 75% 
treatment. 

Universal agreement about the type of parotidec-

1.1. Pleomorphic adenoma 58% 46% 60.5% 53% tomy is still lacking; most often, superficial 
parotidectomy is the minimal operation for super-

1.2. Monomorphic adenoma 8% 6.8% 23% 22% ficial "lobe' tumors, while total parotidectomy is 
used for deep "lobe" adenomas. 

1.2.1. Adenolymphoma (Warth in tumor) 6.5% 6.6% 22% 17% Postoperative radiation therapy has been debated in 
the past for pleomorphic adenoma but has been 

1.22. Others: abandoned in most centers. 
Myoepithelioma Observation only is recommended for patients who 
Basal cell adenoma are not good surgical candidates. 
Oncocytoma 
Canalicular adenoma 2.3% 
Sebaceous adenoma 
Ductal papilloma 
Cystadenoma 

2. Carcinomas 24% 47% 16% 25% 

2.1. Acinic cell 3% 3.0% 2.5% 3% A A: Superficial or total 

2.2. Mucoepidermoid carcinoma 12% 15.9% 4.5% 6% Low grade: A; 
parotidectomy, 
preservation of 

High grade: B facial nerve, no en 
2.3. Adenoid cystic carcinoma 2% 10.2% 2.1% 4.4% B 

radiation therapy g Treatment A should 
be changed to B, if c 

2.4. Adenocarcinoma 4% 8.1% 3.9% 2% B z 
tumor size >4 em .. 

Polymorphous low grade (T3). I Basal cell en 
!!!. 

Papillary cystadenocarcinoma i1' 
Mucinous -< 
Adenocarcinoma NOS Ci) 

ii' 
(not otherwise specified) I ::I 

CL en 



n 
2.5. Carcinoma exp/eomorphic adenoma 6% 5.8% 1.1% 1% B B: Total parotidec- i 
2.6. Squamous cell carcinoma 3% 1.9% 1.6% 0.2% B 

tomy, selective :!I 
supraomohyoid m 

::ll:l 

Undifferentiated carcinoma B 
neck dissection b1 2.7. 4% 1.3% 0.8% (NO) or complete 
neck dissection (/) 

c::: 
(N+), resection of 'i 
facial branches if 3. 

I 
0 

grossly involved, i!: 
postoperative ~ radiation therapy 

If extraparotid spread 0: 
CD 

is present, then a-
involved structures 3 

'< 
should be 
resected. 

--
3. Noneplthellal TUmors 

Angiomas, lipomas, neurogenic Surgery 
tumors, mesenchymal tumors, 
sarcomas 

- -
4. Malignant lymphomas 1.5% Radiation therapy 

± chemotherapy 

5. Secondary tumors 0.3% Depends on the 
histology of the 
primary 

6. Unclassiliad tumors Dependent upon the 
histology 

7. Tumor-like lesions Variable indications 
Sialoadenosis, oncocytosis, for parotidectomy 
necrotizing sialometaplasia, benign 
lymphoepitheliallesion, salivary 
gland cysts (mucocele, salivary 
duct, lymphoepithelial, dysgenetic), 
chronic sclerosing sialadenitis, 
cystic lymphoid hyperplasia in AIDS 
Sarcoid 

N 

I 
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fi'IIRE 21.1 
Anatomical cross section 
showing the fascial layers 
lateral to the parotid gland. 
M, mandible and massetef 
muscle; P. parotid gland: 
S, submandibular gland; 
SCM, sternocleidomastoid; 
SF. superficial fascia: 
T, temporalis muscle; 
Z, zygomatic bone. The 
discussion is centered about 
the fascia layers included in 
the fascia marked by?. 
It should contain the SMAS. 
which is the facial extension 
of the platysma and its fascia, 
and the facial extension of 
the deep cervical fascia. 
Whether this fascial layer can 
be divided into two layers, 
with a separate parotid fascia, 
is debatable. The superficial 
fascia below the epidermis is 
clearly seen. 

SECTION 4 Salivary Glands 

cervical fascia covers the superficial aspect of the platysma muscle and splits to also cover its deep surface. 
It is attached to overlying skin with 1hin fibrous septa and continues on the face and scalp to extend all1he way 
to 1he vertex where it covers 1he epicranius muscle. 

The recognition of the superficial musculoaponeurotic system (SMAS) and its importance in face­
lift surgery ad®d to the controversy about the exact composition of 1he fascia overlying the parotid gland 
(Fig. 2S.l).Wbile it is now accepted that the SMAS layer :iB a continuation of the superficial fascia-platysma 
layer in the neck. it is unclear (1) whedl.er 1here is a distinct superficial fascial layer lateral to the SMAS, (2) 
whether the parotid fascia is a separate layer deep to 1he SMAS, and (3) whether the deep ce.rvical fascia 
participates in 1he lateral parotid coverage. The SMAS is a thick solid layer below the subcutaneous adipose 
tissue from which fibrous septa extend laterally to 1he skin. interpreted by some as a separale fascia; a distinct 
parotid fascia is present covering the gland, but it is extremely 1hin. In addition, significant individual variation 
is present in 1he thickness of Chese different layers. 

Facial Nerve 
The facial nerve, after exiting Che stylomastoid foramen. is almost immediately surrounded by the parotid 
gland. The nerve enters the parotid space between 1he digastric and stylohyoid muscle. The nerve is lak:raJ. 
(more superficial) to the styloid process and to the most superior extension of the posterior belly of the digastric 
muscle. The point of entry of the facial nerve into Che parotid gland has been described along a line uniting the 
tip of 1he tragus to the angle of the jaw. WJShin the parotid gland, the facial. nerve tah:s an upward and median­
ward concave course. It is in close relation to Che stylomastoid artc.ry, which arises from the occipital or post­
auricular branches of the external carotid artery and is responsible for vascularization of the mastoid segment 
of the facial nerve. The distance between 1he main trunk of the facial nerve and 1he closest point of 1he digutric 
muscle was found to be 9 ± 2. 7 mm, and Che dcpeh of the trunk of Che facial nerve from Che skin surface was 
measured in cadavers as 20.1 ± 3.1 mm. 

The facial nerve always branc:be8 within the parotid gland into two main di.visi.oos: 1he tempoiofacial and cervi­
cofacial divisions. Sc:veral gencralizati.oos can be made about d1e inlraparnti.d anatomy of the facial nerve (Fig. 25.2): 

• The buccal ramus can originate from either 1he tempo.rofacial or the cervicofacial division. 
• Branches locat.ed at the extremities of the nerve distribution n:c:eive fewer anastomosis with other branches. 
• The majority of anastomosis occurs between the buccal and zygomatic divisions, forming the so-called 

plexus. 
• The number of anastomosis dc:crea.ses in caudal branches, with Che marginal mandibular branch n:c:eiving 

anastomosis in only 6.3%. 
• There is no anastomosis between 1he cervical and other branches. 
• The anastomosis is more extensive when the buccal branch arises from 1he cervicofacial division. 
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MilliE 211.2 Branching patterns of the extratemporal facial nerve. The data were obtained from the dissection of 350 cervi­
cofacial halves. The division patterns of the facial nerve ane classified in types (I to VI), and the relative frequency of each type 
is marked. Type 1: no anastomosis between facial branches. Type II: numerous anastomosis between zygomatic and buccal 
branches (parastenon anastomosis, zygomatic loop). Type Ill: single anastomosis between zygomatic and buccal branch, located 
distal anterior to the parotid tissue. Type IV: anastomosis between temporal and zygomatic branches and extensive anastomosis 
between zygomatic and buccal branches. Type V: combination of type II and Ill with extEnsive anastomosis between zygomatic 
and buccal branches. Type VI: plexiform anastomosis between temporal, zygomatic, buccal, and marginal mandibular rami. Type 
VII: double main facial trunk (3%}. (Reprinted from Davis RA. Anson BJ, Budinger JM, etal. Surgical anatomy of the facial nerve 
and parotid gland based upon a sllldy of35D cervicofacial halves. Surg Gynecol Obstet1956;102:38&-412.) 

Anterior to 1he parotid gland. the facial nerve branches are covered by the SMAS and the mas.seteric 
fascia. Further nerve divisions are observed as branches approach dte muscle they innervate, always on the 
deep aspect of the muscle. 

Pllndld Lobes 
The parotid gland was viewed 18 having two lobes, where ''the facial nerve is lila: the meat of the sandwich," 
and this concept helped devising partial parotid resections, such as superficial paroti.dec:tomy. While this lobe 
concept was abandoned, the facio-venous plane is an important concept in parotid surgery. It is importaDt to 
realize that neither is this plane strictly vertical, nor is 1he same amount of parotid tiaaue found superficial to the 
facial nerve: In the superior portion of the gland. the temporal and zygomatic branches of 1he facial nerve are 
more superficial than dte facial nerve branches in the inferior portion of dte parotid. In addition. 18 dte plane of 
1he facial nerve is followed anteriorly, it becomes more superficial, with lesa parotid tissue covering the nerve. 

Parotidectomy ClassHication 

Surgical resection of the parotid gland includes some form of parotidectomy. Becau!le of the great confusion 
about dte various naming in parotid surgery, The European Salivary Gland Society (BSGS) recently organized a 
classification of parotidectomies: the gland is divided in five levels (Fig. 25.3) and 1he operation termed accord­
ing to the level removed. The classical superficial parotidec:tomy corresponds to the removal of levels I and ll; 
it is thus called parotidectomy I-ll. 

FIIHIE ZL3 ESGS division of the parotid gland in 
five I eve Is. The division in five levels: I (lateral supe­
rior), II (lateral inferior), Ill (deep inferior), IV (deep 
superior), and V (accessory). The superior level is the 
area corresponding to the branch of the tern porofac ial 
nerve and the inferior level the area of the cervicofacial 
branch. (Modified from Quer M, Pujol A, Leon X, et al. 
Parotidectomies in benign parotid tumours: "San! Pau· 
surgical extension classification. Acta Oto"inolaringol 
Esp 2010;61 :1-5.) 
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HISTORY 

Most patients who are candidates for parotidectomy present with the history of a slow-growing painless mass 
in the parotid gland and no other associated symptoms. While a complete medical history is necessary prior to 
ordering further tests, it will most often remain unremarkable. 

A patient with such a slow-growing mass in the parotid gland will typically have a pleomorphic adenoma. 
If a heavy smoking history is present or if bilateral parotid masses are present, Warthins tumor is a likely 
diagnosis. A malignant tumor will be suggested by a constellation of symptoms including a rapidly growing 
mass, pain, facial weakness, infiltration of the skin, and cervical lymphadenopathy. The history of treatment for 
skin cancer should make one suspicious of a metastatic cancer to a peri- or intraparotid lymph node. 

Obstruction of the duct with secondary infections usually presents with pain that typically increases during 
meals and could thus be differentiated from a parotid tumor by history. 

PHYSICAL EXAMINATION 

A careful examination of the head and neck is necessary, starting with inspection of the parotid region, looking 
for the location of the mass or skin erosion. Thorough evaluation of the skin of the pinna, preauricular and 
malar area, forehead, and scalp is mandatory to look for a previously treated or undiagnosed primary cancer 
of the skin. Otoscopy should be performed, again looking for skin lesions but also for infiltration of the skin 
of the external auditory meatus from an adjacent parotid tumor. Ipsilateral and contralateral facial nerve func­
tion should be evaluated with a standardized grading system. I prefer the regional modification of the House­
Brackmann scale because the global scale gives little information about individual branches. 

After inspection, palpation of the gland and the mass is carried out assessing its size, consistency, mobility, 
and location. Intraoral examination should investigate the palate and lateral pharynx for asymmetry suggesting 
parapharyngeal extension. The neck is then palpated to detect a lymphadenopathy. 

INDICATIONS 

The treatment of most localized masses in the parotid gland is surgical excision, and only rarely could any form 
of medical therapy be curative or observation recommended. 

CONTRAINDICATIONS 

The general teaching is that any mass in the parotid gland should be excised to provide a final diagnosis and 
usually definitive treatment. There are several exceptions to this attitude: 

Lesions of the parotid gland in infants are hemangiomas until proven otherwise and require radiologic evalu­
ation and initial treatment with ~blockers. The role of surgery in the management of hemangiomas of the 
parotid gland is evolving. 
Parotidectomy for sialadenitis is associated with high complication rates, and surgery should be avoided if 
possible. Some types of sialadenitis, such as tuberculosis, present with a mass in a lymph node in the parotid 
gland and should be diagnosed prior to surgery with fine needle aspiration biopsy (FNAB), core needle 
biopsy (CNB), or even imaging. 
Patients with limited life expectancy (elderly or high anesthesia risk) could be spared parotidectomy if the 
diagnosis of a benign tumor or lesion could be made with high certainty. Probably, the accuracy of FNAB is 
sufficient to diagnose a Warthins tumor. For pleomorphic adenoma, the results of FNAB are not so convinc­
ing, and the decision of surgery versus follow-up should be individualized. Further studies are required to 
determine the diagnostic value of CNB in this setting. 
Patients with cystic lesions should be evaluated for human immunodeficiency virus (HIV), and treatment with 
sclerosing agents instead of parotidectomy is preferred because the risk of developing similar lesions is high. 
If lymphoma is suspected preoperatively, lymph nodes in other sites, where surgery is associated with less 
risks, should be searched for and excised for diagnosis and staging. 
Thmors metastatic to the parotid lymph nodes will probably not be cured by parotidectomy, except when the 
primary neoplasm is located on the skin of the face and scalp. 

PREOPERATIVE PLANNING 

Extent of surgery correlates with the duration of the procedure and usually with the importance of postoperative 
complications. As shown in Table 25.1, a vast variety of histologic types can present as a mass in the parotid, 
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and the extent of surgery varies according to the histology. Therefore, it is important to know the diagnosis prior 
to planning surgery. FNAB and CNB are two techniques helpful in this assessment Other important~­
tive oonsidcrations dctennining the extent of sw:gery are the location of the tumor and its extension to adjacent 
sttuctu.res, and these are best assessed by imaging. 

The role of imaging in the evaluation of a mass in the parotid gland is controversial because, despite a few 
reports for magnetic resonance imaging (MRI), no imaging technique can differentiate between benign and 
malignant lesions. Imaging is not necessary for the evaluation of a patient with an easily identifiable mass in 1he 
parotid gland with benign characteristics on history and physical examination. Then': are 1hree situations where 
imaging could be useful: (1) the presence of the mass is uncertain, (2) the location (superficial or deep lobe) is 
unclear, and (3) an extension outside the parotid gLand is suspected. 

MR1 wi1h gadolinium is 1he pm-med modality because different sequences provide different infonna­
ti.on. Tl-wcighted sequences demonstrate protein-rich content often seen in Wanhin tumor. On 1'2-wcighted 
sequences, high-signal lesions tend to be pleomorphic adenoma. while a low-aignallesion favors to other types 
of parotid neoplasm. Fat-saturated Tl sequences differentiate cystic and solid an:a.sllesions. Diffusion-weighted 
and perfusion-weighted scqwmccs are supposed to help distinguish between malignant and benign tumOJ:S. 
T2-weighted tutbo spin-echo sequences are useful in examining salivuy ducts in the so-called MR. sialography. 

CT is rarely necessaxy but could be used as a less-expensive modality to IOCIUe 1he lesion and detennine 
whether extraparotid extension is present, especially in the base of the skull. The role of FOG-PET is also lim­
ited but could be useful in the evaluation of distant metastasis of an aggressive cancer of the parotid gland prior 
to extensive surgery or in the evaluation of masses of the parotid gland of uncertain diagnosis. 

The exact role of FNAB is controvc:Il!ial bccausc of its variable accuracy, which is dependent on the 
experience of the cytopathologist Getting the aspirate under ultrasound guidance and having 1he pathologist 
immediately evaluate the specimen seem to improve the accuracy of 1he procedure. The false-negative rate 
for diagnosis of malignancy has remained about 20%, and thus, it is not advised to rely solely on FNAB in 
1he diagnosis of a benign tumor and avoidance of surgery. One situation in which FNAB is quite .reliable is 
Warthin tumor, with accuracy around 9S%. Finally, FNAB lacks accuraay in the diagnosis of the exact subtype 
of salivary gland malignancy. 

Larger-needle biopsy allows for the examination of a core of tissue instead of individual cells and has 
been proposed as a new tool with excellent accuracy (100% ). In 76 patients, an adequate sample was obtained 
in 73 (96%) of which two diagnoses were inconclusive (both basal tumor); in the remaining 71 patients, there 
was no false-positive or false-negative fur malignancy! Fur1hermore, the exact correct histology was found in 
78% and in the same histologic subtype in 91 %; only in 1hrec patients was 1he diagnosis inexact, although wi1h 
limited clinical consequences. My preliminary experience with this technique has been excellent. 

SURGICAL TECHNIQUE 

Most parotid surgery is done under general anes1hesia widlout paralytic anes1hetic agents. Curare derivatives 
are usually used for induction of anesthesia, but 1hcir effects wear off wi1hin 20 minutes, allowing for stimula­
tion of the facial nerve and monitoring of facial movements and/or facial muscles electromyography (EMG). 

The patient is placed in a supine position, wi1h the head and thorax elevated at least 20 degrees, in order 
to promote venous return from 1he head and neck and to decrease vascular congestion. The head is rotated to 
1he opposite side and slightly extended. If necessary, the entire operating table can be rotated 10 to 15 degrees 
toward the opposite side (Fig. 25.4). 

I use local infiltration of an adrenaline solution (1:50,000) without local aneslhetic. The solution is injected 
over the planned incision. in the subcutaneous dissection plane, and vertically in the gland. around and away 
from the tumor. Pledgets soaked in a similar solution can be used during surgery to optimize local vasoconstric­
tion and thus hemostasis around the branches of the facial nerve. 

HGUIIE Z!IA Positioning of the patient for parotid 
surgery. 
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IFBIIE25.5 
Typical lazy S parotidectomy 
incision. 

fi&LN2U 
Rhytidectomy incision for 
parotidectomy. 

SECTION 4 Salivary Glands 

Usually, minimal retroauricular shaving is required. Ocular ointment is placed. and the eyelids are 
taped shut. Skin disinfecting is accomplished with a solution that does not harm the oomea (e.g., Betadine or 
chlorb.Wdine). After disinfecting, sterile elec:trodes for EMG-based facial nerve monitoring are inserted in the 
ipsilateral orbicularis oculi and oris muscles with wires dire<:ted. to the nonoperated side. Reference electrodes 
are phwed near the nasal alae (Fig. 25.4). 

The entire half of the face is left exposed in the operative field in order to allow for the visualization of 
facial movements during surgery. Usually, the drapes are placed close to the midline, and a transparent sheet 
covc.rs the eye, mouth, and EMG elec:trodes. The entire neck is left exposed in the ope.rat:ing field for a possible 
neck dissection. A sterile cotton ball covered with an ointment is placed in the external auditory meatus to 
prevent the entry of blood during the procedure, since this can result in a postoperative external otiti!. 

The two most popular incisions are the so-called ''lazy S" (Blair) and the :rhytidectomy incision. The usual 
incision has a sigmoid or a "lazy S" shape with a vertical preauricular limb, a curvature under the ear lollule, 
and a somewhat horizontal limb in a natural skin crease of the necl: (Fig. 2S.S). The vertical limb follows es~ 
lished rules for scar camouftage by being placed at the junction between two facial esthetic units-the pinna 
and the lateral face. A variation consists in hiding part of this vertical limb in the concha. behind the ttagus. The 
retroauricular portion of the incision should not be too ruu:row (>2 em) to prevent skin flap necrosis. The neck 
portion of the incision rarely needs to go beyond the level of the anterior border of the sternocleidomastoid 
(SCM) muscle. The exposure is adequate in most cases, the scar is small and well hi.clden, and the direction of 
the incision can be modified, should a neck dissection or extended base of skull resection become necessary. 

R.cocntly, the usc of a :rhytidectomy incision with the same vertical preauricular limb and a horizontd 
retroauricular limb near the neck hair line (Fig. 25.6) has been promoted as being more cosmetic. Whetber this 
incision is worth the extra time and gives a better cosmetic result remains to be demonstramd in randomized 
trials with blinded evaluation of the results. Furthennore, the :rhytidectomy approach is less versatile with dif­
ficulties to extend the incision for neck: dissection and limited exposure for an.k:riorly located lesions. 

Obviously, modifiauions of these incisiom are required. when skin has to be resected because of invasion 
by a tumor. malignant or benign. In these cases, the tumor is usually large enough to serve as a na.tunll tissue 
expander, and rarely are any difficulties encountered with the closure. During reoperation, especially for recur­
rent pleomorphic adenoma, the scar and any suspicious subcutaneous tissue must be excised at the beginning 
of the procedure. 

Although early parotidectomy techniques did not .raise the superficial facial skin flap before beginning 
dissection of the gland, it is now standard. The dissection of the skin flap is facilitated by prior infiltration. The 
flap can be raised in the subcutaneous adipose tissue, avoiding injury to the hair follicles. This plane of dissec­
tion is superficial to the SMAS and to the superficial cervical fascia. Dissection in this plane is advised if the 
tumor is very superficial, and this plane of dissection is the safest anteriorly where the distal branches of the 
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facial nerve become more superficial. U8U8lly, diaaection in the supra-SMAS adipose tissue is easier, is mare 
expediti.oua, and reeul1! in ku bleeding. 

The dissection can al.&o be made in a plam: deep to the SMAS and is described as providing mare esthetic 
results and u a technique to prevent Frey syndrome. An advantage of s~SMAS diasection is the better vas­
cularization of the akin flap. In s~SMAS dissection, progression beyoJld the an=ior ~on of the parotid 
gland should be cautious becmae hen: hcial ncm: bnmcbes rapidly become superficial. 

I use elementa of both; the akin is elevated superficial to the SMAS for a few centimeter& after which we 
search for the level of the parotid lobules and elevate the SMAS!paroti.d fascia layer to expose the entire gland. 
Unless some form of "minimalistic" resection is planned, the cutin: gland must be cxpoeed to allow for better 
visualization of the J.ateral aspect of the tumor. 

The di.saection can be carried out either with a scalpel or with scissors probably with similar results. When 
using scills,ms. emphasis has been p'W:cd on doing the dissection parallel to facial nerve fibenl and placing the 
sciasms shafts at right BDgles to the underlying parotid gland. 

Most of this dissedion is "blind," since the skin Haps are put under tension in a posterior direction. The 
edge of the instrument can be seen as its tip elevates the skin. After elevation of the skin Oap, stay sutures can 
be placed on the 8ap and the ear lobule to help the retraction. 

The next step is to free the posterior aspect of the parotid gland. The gland is easily sepa11dl:d from the 
SCM muscle, a step n:quiring sectioning of the superficial layer of the deep cervical fasci.a. At this point, it 
often becomes obvious that the anterior branch of the greater auricular nerve has to be transected. Some believe 
that the nerve should be tied. to prevent the OOCUJl:ellCe of a postoperative neuroma. The posterior and "lobular" 
branch of the greater auricular ncm: can usually be preserved, although over time anesthesia of the skin seem& 

to recover, even when the entire nerve is transected. 
Deep to the SCM muscle, the parotid gland is attacl1ed to the posterior belly of the digastric muscle, whidl 

is a key landmark in this operation. The parotid gland must be completely fi:eed from the digastric muscle, all 
the way to i1! origin on the mutoid; a step that leads to the identification of the main trunk of the facial ncm:. 
The external jugular vein and the n:tromandibular vein should be preserved during the initial stages of dissec­
tion, in order to decrease the intraparotid venous pressure and thus decrease bleeding. While dissecting along 
the digastric muscle. the subdigutri.c region should be e:nmined for the prcaence of suspicious lymph nodes. 

The gland is also separated from the anterior aspect of the cartilaginous exU:ma1 a.uditmy means, cut­
ting the fascialattAclunents and exposing the so-called cartilaginous pointer, another landmlr[k helpful in the 
identification of the facial nerve. It is important to stay against the cartilage duriug this dissection, to decreue 
bl=ding, to avoid injuring branches of the hcial nerve within the parotid gland. and most importantly to use it 
as a guide during the diasection. 

The dissection continues by the identification of the junction between the cartilaginous and bony external 
auditory meams. During this dissection, the posterior extension of the parotid fascia is scctioncd, as it inserts 
on the tympanomastoid suture (sometimes refemd to as Lore fascia). 

The tail of the parotid can be dissected before or after the preauricular dissection. The dissection should 
not proceed too deep before the nerve trunk is identi1i.ed. On the other hand, a common error is to start looking 
for the facial nerve too early; the nerve is a deep sttucture and is never superficial to the cartilaginous pointer 
or to the postmior belly of the digastric muscle. 

Before trying to identify the facial nerve, good exposure and excellent hemostasis RIC paramount. Good 
caposure is achieved by the pxeviously described dissection of the posterior aspect of the parotid gland. The 
gland is retracted anteriorly by a retractor held by an assistant, and the external ear canal is retracted posteriorly 
by a sutun: abched to a weight or to the drapes (Fig. 25.7). CBICful hemostasis is important because any blood 
in the wound will collect in ita deepest portion, wbi.ch is where the facial nerve will be found (Fig. 25.8). Above 
the level of the cartilaginous pointer, a regular monopolar electrocoagulam can be employed, while deep to 
this level, a fine bipolar forceps is safer. 

FIIURE ZS.7 Dissection of the posterior portion of 
the parotid gland. 
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FliURE21.1 
Exposure and landmarks for 
identification of the main trunk 
of the facial nerve. 

SECTION 4 Salivary Glands 

The ~ step in parotid surgery is dle identification of the main trunk of dle faci.al nave. In modern 
parotidectomy, the nerve is identified at the trunk level, and the branches followed forward in dle glandular 
pa:eru:b.yma. Useful landmarks for the facial nave trunk include 

• The "cartilaginow pointer' or "tragal pointer," which is actually the anterior tip of dle tragus portion of 
the external ear cartilage (Fig. 25.8). The main trunk is said to be 1 em deep and 1 em inferior to the pointer. 

• The posterror beUy oft'lte digastric muscle and its insertion on dle mastoid process, which is slightly laleraJ. 
to the stylomastoid fomm.en. 

• The ty1ri{JallfJmlloid Sfltu.re, which can be identified by palpation. The main trunk is said to be 6 to 8 mm 
from the "inferomedial end of the suture"; unfortunately, some controversy exists on what represents dle end 
of the sutun:. 

• The styfumastoid artery running widl its vein a few millimeters lateral to the facial nerve. The stylomastoid 
artery arises from branches of the external carotid and follows dle facial nerve in the stylomastoid foramen. 

• The styfuid proce.J.J, which is located deep to dle facial nerve. It can be palpated, but its visualization before 
identification of dle nerve usually means 1hat the nerve has been injured. 

Of these anatomicallandmad::s, dle tympanomastoid sutun: is probably the most usc.fut because it is a 
bony landmark and the least subject to variation in location. The tympanomastoid suture is formed by edge 
of the tympanic bone lying on the mastoid bone. It starts at the posterior edge of the bony extemal auditmy 
canal to extend on to the undersurface of the temporal bone. It tcmrinatcs by the stylomastoid foramen, Chrough 
which the facial nerve exits 1he skull. As pointed out earlier, 1he parotid fascia inserts on the tympanomastoid 
suture. According to Robertson, the fissun: can be followed safely until this fascial layer, which is often quite 
tough. The fascia needs to be divided close to the temporal bone, and the dissection should proceed widl gentle 
spreading of the tissues in dle direction of the facial nave trunk. using a fine mosquito forceps. The nave 
appears as a white cord-like structure. Usually, the stylomastoid arteiy is coagulated with bipolar fo:rt:eps prior 
to identifying dle facial nerve trunk:. 

The nerve must be identified wid!. certainty. One way to identify dle facial nerve is to dissect the length of 
dle trunk, until the bifun:ation is clearly visualized. This dissection should be very cautious because accessory 
facial nerve trunks (actually a facial nerve dlat has bifun:atcd in the mastoid canal) have been de8cri.bed. Once 
dle bifurcation is identified, try to selectively stimulate each division branch, 1hat is, when the cervk:ofaci.al 
division is stimulated, the eyelids should not twitch and vice versa. 

Anodler way is to use a facial nerve stimulator using dle lowest possible electric cunent. in order to avoid 
nerve damage and fatigue. With modern monitoring devices, the minimal amount of cw:rent necessazy to elicit 
nerve stimulation, ideally without facial muscle contraction, should be used: one gets an BMG n:sponse but 
not muscle twitching. Bipolar stimulating electrode is more selective, uses less CUllent for stimulation, and is 
dletefute preferred. The use of "nave pinching" as nerve stimulation technique is to be discouraged, al.1hough 
a comparative trial of dlese two techniques has not been c:arried out. 

Sistrunk, as well as Adson and Ott, proposed to identify Che marginal mandibular branch and follow it by 
n:trograde dissection to 1he main trunk of the facial nerve. Stale identified buccal branches anteriorly in dle 
parotid gland and used retrograde dissection to find the main trunk of the facial nerve. Bailey identified tem­
poral facial nerve branches, as they cross the zygomatic arch. Wbi.le the routine use of Chese methods has been 
abandoned, they remain useful in reoperations of the parotid gland where the scar tissue nmders identification 
of the main tnmk both rather tedious and with a certain clement of danger. A few authors still favor dle identifi­
cation of a peripheral branch (usually the nwgin.al. mandibular nerve) and its dissection back to Che main trunk 
of the facial nerve. The branches, the least difficult to identify, are the temporal and the marginal mandibular 
because they are often away from dle field of dissection and also because they exhibit the least variation. 
Finally, in difficult cases, the mastoid lip can be removed and the facial nerve identified in dle descending 
mastoid segment. 
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FIIIIIE 211.1 Dissection of facial nerve branches 
during superficial parotidectomy. 

Once the main trunk is identified, the facial b111Dches are dissected The usual medlod is to dissect directly 
on top of a branch with fine hemostats or scissors (Fig. 25.9). The spreading action is in the direction of the 
"facio-venous plane," which is almost horizontal in supine po!ition. During spreading, the superficial lobe 
parenehyma is then 1ifiM and scclioned. This section should be performed with the dissected bnmch clearly in 
view. The instrument most often used is a no. 12-scalpel blade or more rarely aciJaors. 

The dissection proceeds through the parenchyma of the gland and usually results in some bleeding that 

needs to be controlled with a bipolar electric coagulator. A prefenm option is to coagulatl: the parotid tissue 
prior to cutting. Fee and HaDden have advocated the use of the Shaw hemostatic scalpel. but t:hiB device has 

been associatl:d with higha postparo1i.dectomy facial nerve paresis in other band!. Bipolar e1cctrocoagulalo 
forceps are often used. l have found that bipolar scissors have been extremely helpful in preventing bleeding 
by providing vessel coagulation while cutting. Despite the close presence of nerve branches, no facial muscle 
moveme:nt or evoked BMG in the nerve monitor has been detected. Irrespective of the e1.ectrocoagula device 
used, it is important that the tissue coagulated/sectioned is 1ifiM from the underlying branch of the nerve since 
elcctric current does not spread well through air. 

The dissection usually follows one bram:h and its tributaries to the anterior edge of the parotid gland. 
Then, the next branch is followed and so on. Some &1ll'.'gCODS begin the dissection with the IIlJIIgi.n.a1 mandibular 
and cervic:al. branches and proceed in a superior di.tec:tion, others begin with the superior division. and aome 
11tart at both end! to finish in the middle of the gland. Actually, the dissection is greatly determined by the po!i­
tion of tumor. Although the facial nerve comes first, I try as much as possible to mmove the supcrliciall.obe and 
the tumor in monoblock and thereby obtain tumor-free deep margins. 

During th.i! dissection. no traction is applied to the facial nerve and its branches. For a superficial paroti­
dectomy, the lmmches are left attached to the underlying parenchyma. thereby pi'CilCJ'Vi.ng their blood supply 
(Fig. 25.10). Coagulation is performed with a bipolar Q08gulator, after reduction of the electric current power. 
Usually, unless the bleeding is right on a branch of the nerve, no facial nerve paresis results from bipolar coagu­
lation. In C88CS of a bleeding vm:y close to the nerve, a sponge soaked in adrenaline can be used. 

Peripheral branches of the facial nerve rapidly become superficial at the anterior border of the gland. 

Special attention should also be paid in large tumors, which tend to displace the branches, making them deeper 
and more superficial and splaying them. 

After the delivery of the superficial. lobe $peclmen. it should be inapected for exposed tumor surface 
(bare capsule). Because of the proximity of the branc:hes of the facial nerve, this cannot be always avoided, 
but it might require an extra resection of deep lobe parenchyma. masseter muscle, or other adjacent tissues. 

FBIIIE 25.to The operative field at the end of 
superficial parotidectomy. 
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FIIURE 25.11 
SMAS defect covered with a 
Gore-Tex implant in order to 
prevent Frey syndrome. 

SECTION 4 Salivary Glands 

Usually, there should be no good reason to see exposed tumor inferiorly, laterally, and even superiorly, since 
SMAS, skin, and SCM muscle are nonessential wsues. 

During the entire dissection, it is important that Chc traction applied to Chc resected tissue, and thus, the 
tumor is not excessive. Larger and cystic tumors tend to rupture under too much ttaction or compression result­
ing in spillage of the tumor contents in the surgical bed, which is thought to be a major cause of recum:nce, 
especially for pleommphic adenoma. As soon as a 1m:ach in Chc tumor capsule is dctec:tcd, I advise the use of 
a rhinology type of suction tip and to carefully insert it through the opening in the tumor capsule in order to 
aspirate the liquid content and to somewhat decompress the tmnor. The opening is then sutured and the insuu­
mcnts used in this maneuver discanlcd. as contaminated. The wound should be copiously irrigated with saline. 

The handling of Stensens duct is variable: some ligate it., others do not even look for it., and finally, other 
surgeons think that it should be left in place to drain the wound in the mouth to preserve the function of the 
remaining deep lobe and prevent the development of postparotidectorny fistula. I never look for it 

Any lesion of Chc parotid gland should be excised with a margin of healthy salivary gland tissue, but 
the extent of parotidectomy should probably be adapted. to the degree of malignancy of the lesion. Usually, 
frozen sections are relied upon to dctmninc the extent of the proccdm:e, although the reliability is net absolute 
and neither the main trunk of the facial nerve nor its branches should be sacrificed based on the results of the 
frozen section. A recent meta-analysis found that frozen sections are associated. with 10% false-negative rates 
for malignancy. The rates for the cmrect diagnosis of the specific histologic cmcer subtype arc even lower. 
Nevertheless, frozen sections are recommended to diagnose pleomorphic adenoma and cancer. 

In cancer of the parotid gland and some pleomozphic adenomas at greater risk for re<:UJrence (large size, 
young patients, and stroma-rich histology), a total parotidectomy should be considered if the deep margin 
appeam to be positive. In addition, during the wait for frozen section analysis, a selective neck dissection of 
levels n and m in the NO neck is performed. For theN+ neck. a comprehensive neck dissection is ne<:essaxy. 

At the end of the resection, the hemostasis is checked again and remaining bleeders coagulated, usually 
with a bipolar coagulating fo~ps, taking extreme care when coagulating near branches of the facial nerve. 
Ties might be preferable close to the facial nerve, but this is sometimes limited. by the small size of the vessels. 
Alternatively, pledgets soaked in adrenaline could be used to stop any oozing. 

Considering the nightmare of revision parotidectomy, it is useful to take a picture of the disposition of 
facial nerve branches prior to closure (Fig. 25.10). This might also have some medicolegal value, demonstn.ting 
Chc anatomical integrity of the facial nerve. 

Some form of Frey syndrome prevention banier is then placed, usually the SMAS tlap developed prior to 
n:sccting the tumor. It is mobilized as described before and put under tension by suturing it to the late.ral aspect 
of the auricular cartilage. If excess SMAS is available, it is plicated and used to fill the parotidectomy defect. If 
part of the SMAS is resected to obtain sufficient later margins, the remainder is mobilized at sutured together. 
If then: is insufficient SMAS, a Gore-Tcx graft is used (Fig. 25.11). 

The wound is then :inigated, preferably with warm saline, and a suction drain inserted in the retroauri.cu­
lar skin and placed in the inferior aspect of the resection, away from the branches of the facial nerve. Other 
sw:geons do not usc closed suction drains or do not drain at all, relying instead on pressure dressings. 

The wound is closed in two layers, paying attention to correctly positioning the lobule of the ear. I rou­
tinely rese<:t a portion of redundant skin from the posterior aspect of the anterior skin flap. The cosmetic value 
of this remains to be proven. 

POSTOPERATIVE MANAGEMENT 

The dressing is removed on the first postoperative day and the wound inspected. The drain is removed when 
drainage is below 20 mUday, usually on the second postoperative day. The patient may be discharged at 
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that point. Parotidectomy usually does not require antibiotics. If antibiotics are used, only a single dose is 
given, 1 hour prior to skin incision. Gram-positive aerobic bacteria should be covered, with first-generation 
cephalosporins being an excellent choice. 

COMPLICATIONS 

Besides the usual surgical wound problems, such as hematoma or infection. the specific complications of 
parotidectomy include facial palsy, Frey syndrome, anesthesia of the skin, retromandibular depression, and 
salivary fistula. While recurrence of a malignant tumor might not be seen as a complication, recurrence of 
benign neoplasms and specially pleomorphic adenoma should be considered as such. 

Recurrence of Pleomorphic Adenoma 
The incidence of recurrence of pleomorphic adenoma in earlier publications ranged from 20% to 40%. With 
present techniques of parotidectomy, the recurrence rate should remain below 2%. Problems of recurrent pleo­
morphic adenoma include the multicentricity of the recurrence; the increased incidence of facial paralysis, 
both temporary and permanent during revision parotidectomy; the increased incidence of a second recurrence; 
and the increased incidence of malignant transformation. Numerous reasons advanced for the recurrence of 
pleomorphic adenoma can be grouped into pathology related (thinness or lack of capsule, pseudopodia, satel­
lite nodules, multicentricity) and surgery related (rupture of the tumor, spillage of tumor contents, insufficient 
IIlliigins of resection because of nerve branches, inadequate excision related to the type of surgery). The role 
of rupture has not been studied thoroughly, and until recently, publications were inconclusive. Although tumor 
spillage seemed always more frequent in the group that recurred (Table 25.2), the difference did not reach the 
significance level, except in recent studies. 

Postparotidectomy Facial Paralysis 
Postparotidectomy facial paralysis can be temporary or permanent and can involve the entire face or localized 
to a portion of the face. Temporary facial paralysis resolves in weeks to months postoperatively. In my opinion. 
permanent facial paralysis results from the section of the nerve or its branches. 

The etiology of temporary facial paralysis has remained elusive, and a thorough discussion of potential 
causes concluded that nerve stretching during parotidectomy was the most probable origin. Ischemia, nerve 
cooling, and nerve compression are unlikely, based on animal experiments. Overzealous electric stimulation 
is unlikely in view of experimental and clinical data with various functional electric stimulating implants. The 
only remaining possible etiology is damage from electrocoagulators or other hemostatic devices. 

An increased incidence of facial paralysis has been associated with (1) previous parotid surgery, that 
is, more paralysis in recurrent cases; (2) more extensive surgery, that is, more facial nerve deficits with total 
versus superficial parotidectomy; (3) malignant tumors; (4) size of the tumor; (5) inflammatory conditions; 
(6) patient's age, with less optimal results in older patients; (7) longer operating time; and (8) length of the dis­
sected branch of the nerve. Most of these factors are disputed and beyond the control of the surgeon. Therefore, 
it is difficult to give a precise estimate overall, and data quoted to potential patients should come from the 
surgeon's own experience. 

Because tumors of the parotid gland often involve the branches of the lower division of the nerve and the 
removal of the tumor requires the dissection of a rather long branch of the nerve, the marginal mandibular nerve 
is often the branch with the highest risk of injury. As discussed previously, even sectioning of small peripheral 
midface branches tends to recover, while lesions to the zygomatic and marginal mandibular branches are less 
forgiving. 

Frey Syndrome 
Frey syndrome (gustatory sweating and flushing) is characterized by sweating and flushing of the facial skin 
during eating. There is no direct relation with chewing. Once present, the gustatory sweating and flushing 
remain unchanged, that is, there is no spontaneous resolution, even after many years. 

Frey syndrome is thought to result from an aberrant innervation of the sweat glands of the skin and ves­
sels after parotidectomy by the parasympathetic neurons from the auriculotemporal nerve. The traumatized 
fibers lose their parotid targets and regenerate to innervate the vessels and sweat glands of the overlying skin. 
The regular function of the parotid parasympathetic fibers is to increase salivary secretion during eating; their 
activation following aberrant regeneration produces an activation of the new targets during meals, resulting in 
a local vasodilatation (gustatory flushing) and localized sweating (gustatory sweating). 

The reported incidence of gustatory sweating after parotidectomy is highly variable and depends on the 
diligence with which it is sought and the time interval after surgery. Frey syndrome seemed "an unavoidable 
sequel of parotidectomy" that is not overtly symptomatic in all patients. The incidence of clinical (patient is 
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symptomatic and consults for the problem) and objective (discovered only during testing) gustatory sweating 
following parotidectomy is respectively 40% and 90%. Because of these high numbers, some form of preven­
tion during parotidectomy seems necessary. 

In a prospective study, it was demonstrated that Frey syndrome was preventable with an impermeable, 
nondegradable barrier, although the material (Gore-Tex) resulted in high incidence of salivary fistula. A recent 
meta-analysis confirmed that Frey syndrome after parotidectomy is preventable. 

Other possible means of preventing Frey syndrome include the SCM muscular rotation flap, the SMAS 
flap, different dermal or adipose tissue grafts, and synthetic implant sheets. While the SCM flaps probably have 
some merit in filling the retromandibular depression, their role in preventing Frey syndrome has been inconclu­
sive when the results are assessed objectively. The SMAS technique is probably the most innocuous and seems 
to result in a decrease of Frey syndrome, although few studies have evaluated this objectively and especially in 
a randomized way. Only few publications have objectively evaluated dermal or adipose tissue graft. The vari­
ous implant sheets are usually associated with a higher incidence of salivary fistula. Therefore, at the present 
time, the SMAS technique is my preferred method for prevention and has resulted in a low incidence of clinical 
Frey syndrome. 

Retromandibular Depression 

The depression observed after radical resections is rarely present solely after superficial parotidectomy. There 
is usually little need of extensive reconstructions with free flaps. The SMAS flap by itself provides an excellent 
mean of filling and/or covering the defect. The remaining question is whether supplementary local pedicled 
flaps are necessary. The issue is compounded by (1) the lack of precise objective measurements, (2) the absence 
of subjective blinded evaluation, and (3) the concomitant use of the SMAS flap in these reconstructions. 

We have found little convincing evidence that the SCM rotation flap improves the esthetic outcome 
compared to the SMAS flap and do not routinely use it 

Different techniques have been described in which the parotid bed (mostly after total parotidectomy) is 
filled with adipose tissue, taken as a nonvascularized tissue from the abdominal wall, as a lipoaspirate, or rarely 
as a pedicled flap. 

Anesthesia of the Skin 
The handling of the greater auricular nerve has been the subject of much debate. It is my impression that the 
posterior branch of the great auricular nerve can be preserved in most cases. In addition, the lobular branch 
could be preserved with some careful dissection between the uppermost part of SCM and the ear lobule. The 
problem is that it is unclear if this makes any difference in the long run. Even when the entire trunk of the 
greater auricular nerve is cut, there is almost no difference in tactile and pain sensation 1 year after parotidec­
tomy when comparing to the normal contralateral side. In this context, the use of posteriorly pediculated SMAS 
flap to encompass the anterior branch of greater auricular nerve seems difficult to recommend. 

Hematoma, Infection, and Salivary Fistula 
Hematoma is uncommon (3%) after parotidectomy and results from incomplete hemostasis and/or blood pres­
sure elevation during extubation. Hematoma may also occur in patients who did not discontinue ingestion of 
aspirin or other anticoagulants. Unless minor, reoperation under general anesthesia is required for evacuation 
of the hematoma and identification and cauterization of the bleeding vessels. 

Infection of the parotidectomy wound is rare (1%) even without perioperative antibiotics. Treatment 
requires antibiotics against gram-positive cocci and drainage in case of abscess. 

Salivary fistula or sialocele occurs in about 5% of parotidectomies. Different sorts of implants placed in 
the wound are associated with an increased incidence. Sialoceles result from the accumulation of saliva from 
the remaining parotid tissue that collects beneath the skin flap. Treatment aims to avoid spontaneous drain­
age through the incision by repeated needle aspirations and pressure dressings. Anticholinergic patches or 
botulinum toxin injections can be used to reduce the amount of salivation. 

External otitis can occur as a result of the accumulation of blood in the external auditory meatus. It can 
be prevented by placing a petroleum gauze pack in the canal. Treatment consists of cleansing and antibiotic 
ear drops. 

Necrosis of the distal skin flap is also rare ( < 1%) and seems related to smoking, diabetes, prior radiation, 
as well as a narrow but long postauricular flap. Treatment is based on local wound care and debridement of 
necrotic tissue. 

Mild trismus can occur after parotidectomy probably when the resection involves the masseter mus­
cle. First bite syndrome might occur after total parotidectomy but has not been described after superficial 
parotidectomy. 
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RESULTS 

For the majority of parotid lesions, appropriate parotidectomy is curative. Some inflammatory parotid condi­
tions (e.g., Sjogren's) represent systemic diseases, and further medical treatments might be necessary. Parotid 
surgery for chronic sialadenitis, although reserved for cases refractory to other treatments, usually resolves the 
infectious symptomatology. 

For cystic conditions and benign tumors, the recurrence is rare, except for HIV-related parotid cysts. The 
recurrence of pleomorphic adenoma has been a subject of debate throughout the history of parotid surgery and 
should remain around 2%. However, a delay of 5 to 10 years being the norm for the diagnosis of pleomorphic 
adenoma recurrence, improvements in surgical technique for the individual surgeon remain problematic. Because 
of the morbidity associated with operations for recurrent pleomorphic, adequate initial surgery is paramount. 

Parotid cancers are rarely treated with superficial parotidectomy. A preoperative diagnosis of a benign 
condition warranting a superficial parotidectomy is sometimes diagnosed as a malignancy on final pathology. 
Usually, the pathology is one of the less aggressive parotid cancers, such as acinic cell carcinoma or low­
grade mucoepidermoid carcinoma, and the oncologic outcome is excellent, providing that the tumor has been 
completely removed with negative margins. 

PEARLS 

Try to obtain the diagnosis prior to surgery. 
Use facial nerve monitoring, and use the lowest possible electric current for nerve stimulation. 
Use a cosmetic incision for parotidectomy. 
Try to preserve the posterior and lobular branches of the great auricular nerve. 
Prepare the SMAS flap for esthetics and prevention of Frey syndrome. 
The posterior belly of the digastric muscle is at the same depth as the facial nerve. 
Use the tympanomastoid suture to find the facial nerve. 
Try to obtain a dry and bloodless operating field prior to searching for the facial nerve. 
In case of rupture of the tumor, use suction to decrease tumor size and suture the puncture site closed. 
The position and direction of the facial nerve are fairly constant. 
In dissecting branches of the facial nerve, lift the tissue so that air serves as an electric isolation between the 
parotid tissue to be cut and the branches of the nerve. 
Fill the parotid defect with autologous adipose tissue, fascia, or muscle in order to prevent depression of the 
retromandibular area. 

PITFALLS 

Minimize the traction applied on the specimen by assistants to avoid rupture of the tumor and spillage into 
the wound. 
Without a barrier, Frey syndrome is likely to result, though the extent and severity are variable. 
Frozen sections should not be relied upon to sacrifice any branches of the facial nerve. 
Cutting structure(s) in the direction of the main trunk of the facial nerve may lead to facial nerve injury. 
Always achieve selective electric stimulation of the temporofacial and cervicofacial divisions. 
Avoidance of rupture of the tumor capsule is crucial since small pleomorphic adenomas in young patients 
might recur. 
At the anterior end of the parotid gland, facial nerve branches rapidly become superficial. 
Section of the midfacial branches could recover, but frontal and marginal mandibular branches will not. 

INSTRUMENTS TO HAVE AVAILABLE 

Nerve monitor 
Bipolar scissors 
Fine mosquito dissection clamps 
Narrow but long retractors (Langenbeck) 

SUGGESTED READING 
Davis RA, Anson BJ, Budinger JM, et al. Surgical anatomy of the facial nerve and parotid gland based upon a study of 

350 cervicofacial halves. Surg Gynecol Obstet 1956;102:385-412. 
Robertson MS, Blake P. A method of using the tympanomastoid fissure to find the facial nerve at parotidectomy. Aust N Z J 

Surg 1984;54:369-373. 
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Heinrich lro 

INTRODUCTION 

EXTRACAPSULAR 
DISSECTION OF PAROTID 
TUMORS 

The majority of tumon oi the parotid gland are benign neopJasma with the pleomorphic: adenoma, the moet 
frequently eDCOUntercd hi.8tologjc type followed by Warthin tumor and then othec less-.f:rcquem entities. The 
trea1mcnt of cbaice for these tumon is complete smgical rc:moval. Besides the prospect of slow bot con&tant 
1umor growth, two specifu:a have additionally 10 be taken into account in the case of the pleomorphic ade­
noma: the risk of malignant degeneration into a carcinoma tx pleomo~phic admomiJ with a reported frequency 
between 3'11 and IS 'II and the nre phenomenon of dissemination by developing benign distant (e.g., pulmo­
nary) metastases documented by a number of case reports in the literature in recent years. 

Therefore, the complete removal of the tumor 10 prevent recurrence as the objective of surgical treat­
ment is without disagreement. However, the .required scope of surgical n:&eetion bas been the subject oi 
controversy during the last several decades: proponents of the standardized surgical techniques of superfi­
cial and total parotidectomy bue their arguments mainly on a supposedly raised level of recurrence after 
less-invasive resection procedures. Those who favor extracapsular dissection (ED) and other partial paroti­
dectomies claim a lower rate of postoperative complications for this approach. in particular a lower risk of 
facial nerve paresis. 

The controversy about ED of parotid tumors is understandable in light of the historical development 
oi parotid surgery during the last century. In the first half of the 201h century, benign parotid tumors were 
often treated by (intracapsular) enucleation, dult is, the tumor was exposed, the capsule was intentionally 
opened, and the contents were shelled out leaving the capsule in situ. The rate oi tumor n:CUIIm~Ce was high, 
reaching rates of 20'11 to 45% in different reports. The relationship of these tumors to the facial nerve was 
not recognized, so no effort was made to identify it. This led 10 a high association of the removal of parotid 
tumor with facial paralysis. Over the following decades, the technique of parotidectomy became refined, in 
the sense that the tumor was n:moved in toto with s1ll'1'01Jllding glandular tiasue and that the facial nerve wu 
fully dissected and preserved. Since the 19S0s, the consistent use of either a superficial or a total parotidec­
tomy led to a dramatic reduction in the recurrence of pleomorphic adenomu resulting in numerous reports 
with reCUIIm~Ce rates of 0~ to S%. 

However, the dissection of the facial nerve and its b:ranches10getber with the removal oi IIUJC parts of the 
parotid gland can lead to significant postoperative complications. The rates of tempos my and permanent facial 
nerve paresis ue reported 10 be lS~ to 25% and 5% 10 8%, respectively, after superficial parotidectomy and 
u high as 20'11 to SO% and S~ to 10%, respectively, after total parotidectomy. There is also a risk of develop­
ing Frey syndrome, the incidence of which has been reported by some authors to be over 10% after superficial 
paroti.dec1Dmy and over 30% after total parotidectomy. Moreover, doing a total parotidectomy will usually 
result in ll visible oosmetic defect. 

In view of these complications and the benign nature of the tumon, more conservative techniques 
have evolved over the past 20 yean. These include partial resection oi the parotid gland where less than 
the entin: superficial lobe of the gland is removed and the facial nerve is dissected only in part or not 
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at all. The introduction of more conservative procedures has resulted in markedly lower rates of facial 
nerve paresis and Frey syndrome. At the same time, the first published long-term observations show no 
increase in recurrence after circumscribed resections (ED) of this type. Unfortunately, the descriptions 
of the surgical technique used for partial resection of the parotid gland vary greatly and consequently are 
confusing. 

Classification of Parotidectomies 
As the descriptions of the different swgical techniques of parotidectomy vary greatly in the literature, we pro­
pose the consistent use of a five-stage classification system based on the exposure of the main trunk of the facial 
nerve and the extent of the resection: 

1. An extracapsular dissection (ED) is defined as the removal of a tumor from the parotid gland without expo­
sure of the main trunk of the facial nerve. 

2. Whenever the main trunk is exposed, the procedure is designated as a partial parotidectomy because parts 
of the superficial or deep lobe of the gland are left in place. 

3. Removal of the entire superficial lobe defines a supeTjiciilllobe parotidectomy. 
4. Removal of the entire gland is a total parotidectomy. 
S. A radical parotidectomy implies resection of the entire parotid, surrounding tissue including the facial nerve 

or parts of it, which may become necessary in surgery of malignant tumors. 

On no account should the term "enucleation" be used nowadays to refer to a partial resection, since this 
will cause confusion with the historical and obsolete technique of opening and shelling out the tumor. The 
general lack of acceptance of ED for the treatment of pleomorphic adenomas is sometimes based on the sup­
posedly higher recurrence rates resulting from the inexact differentiation of the different swgical techniques 
and especially of equation of the historical enucleation and the contemporary ED. 

HISTORY 

The patient's history usually suggests a benign neoplasm of the parotid gland in case of a painless swelling of 
the cheek or the mandibular angle persisting for several months or years showing slow growth and lacking any 
impairment of function of the facial nerve. 

PHYSICAL EXAMINATION 

The clinical examination includes a complete examination of the head and neck including endoscopy but 
focuses on bimanual palpation of the tumor in order to thoroughly appreciate the size, location within the 
gland, consistency, and mobility. Facial nerve function is assessed in detail and recorded in the patient's record 
along with the characteristics of the mass. 

INDICATIONS 

The swgical technique to be performed in an individual case is defined in a two-stage process: First, the preop­
erative clinical and sonographic findings suggest a potential approach. For example, patients can be scheduled 
for ED in case of a single and mobile tumor located superficially within the superficial lobe of the parotid gland. 
On the contrary, a total parotidectomy should be planned for a lesion lying in the deep lobe of the gland or in 
case of multifocality. However, the final decision about the swgical procedure and especially about preparation 
of the main trunk of the facial nerve is always made intraoperatively: a supposedly superficial mobile tumor can 
tum out to extend deeper into the gland or to be located in close proximity to the facial nerve-preparation of 
the nerve and performance of a conventional parotidectomy are mandatory in this situation. Thus, the surgeon 
has to be capable of switching between ED and the different forms of parotidectomies at any time during the 
operation. 

CONTRAINDICATIONS 

Any suspicion of malignancy by clinical or sonographic findings is a clear contraindication for ED; the 
patient has to be scheduled for total parotidectomy and neck dissection in this case. Moreover, if multiple 
lesions are present within the gland or if the lesion extends into the deep lobe, a parotidectomy will be 
necessary. 
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A B 

PREOPERATIVE PLANNING 

Imaging is indispensable for the preoperative evaluation of tumors of dle parotid gland and for further planning. 
mtrasound is the imaging modality of choice as it is frequently available without a waiting period and as 
neither exposure to radiation nor contrast enhancement is necessary. Because of the excellent accessibility of 
dle parotid gland, tumors can be examined in detail sonograpbically widl reganl to their shape, echotexture, 
perfusion, and exact localization within the gland (Fig. 26.1). H ultrasound is not available, additional inves­
tigatiODB such as computed tomography (Cf) and magnetic resonance imaging (MRI) may be used instead. 
cr especially is carried out in the case of suspected invasion of the mandible, whereas MlU is the modality of 
choice to evaluate deep lobe involvement of a tumor. However, tumors scheduled for ED will ncidler expand 
intD the deep ret.romandibular part of the parotid gland nor raise any suspicion of bone invasion. 

Fine needle aspiration cytology can be perfo.nned pzeopenltively depending on local standarcLs and 
conventions. Anodler possibility to exclude malignancy during the operation is the usc of frozen sections, 
especially if ED is pe.rfo:tmed. 

SURGICAL TECHNIQUE 

The swgical prepandions do not differ between ED and collVentional parotidectomy. Jnjec:tion of a solution of 
1:200,000 adrenaline in a local ancstbcti.c is n:commtmdcd prior to dJ:aping dle patient because it provides an 
excellent bloodless field of dissection. The skin incision (according to Blair) is c:onducted curvedly around the 
ear lobe starting at dle tragus and ending in a skin fold in 1he neck; in cont~Ut to cxmvemional parotidectomy, the 
length of 1he incisicm and the msu1ting ftap size in ED may be adapted to the size and location of thc tumor. After 
dissectionofdle subcutaneous tissue, die sternocleidomastoid muscle, and 1he greatcrautic:ularDe.I."Ye,dle skin ftap 
is raised, and the "shining"' capsule of the parotid gland is thus exposed. Before dle capsule is opened, dle tumor is 
once again palpated. If 1he exact position of 1he tumor cannot be determined, an ultlaSOund scan can be perfonncd 
in.llaoperatively. The capsule of the parotid gland is now iDcised and the dissec:ti.on extended toward the tumor; 
however, thc tumor capsule itself is never opened. Blunt dissection is naw extended through thc healthy glandular 
1issue around 1he tumor so as to gradually separate it, care being taken at all times to dissect away from the tumor 
(Figs. 26.2 and 26.3). With 1hiB tedmiqu.e. a small rim of healthy glandular tissue is left on the tumor, without 
damaging thc facial nerve (Fig. 26.4). Direct n:tracti.on ofehe tumor by instruments should be avoided in order tD 

IIGUIIE 21.2 ED of the tumor shown in Figure 26.1. 
The capsule of the parotid gland is opened, and the 
mass is mobilized, always covered by a rim of healthy 
glandular tissue. 
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RIUIEH.1 
B-mode sonography of a 
benign tumor (oncocytoma) 
locate<l in the inferior part 
of the right parotid gland 
in the transverse {A) and 
longitudinal (B) plane. 
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FliURE28.3 
Intraoperative view of the 
parotid gland after removal of 
the tumor before closing the 
wound. 

FIIURE28A 
Benign tumor of the parotid 
gland {cf. Fig. 26.1) removed 
by ED (cl. Figs. 26.2 and 26.3). 

SECTION 4 Salivary Glands 

reduce die risk of rupture of die capsule; however,dl.e covering pii1\"'::1Chyma can be grasped gently. After the tumor 
has been removed, 1he dcfe<:t wi1hin the pm:nchyma is checked for bleeding and then iirigatcd 8eVCial times. The 
remnants of die edges of 1he parotid fascia are sutured back: together, or in case of a defect 1hat cannot be closed 
primarily, it may be sutured to dl.e anterior border of die sternocleidomastoid muscle. A rubber drain is inserted, 
and subcutaneous and skin sutures are applied. Fin:ally, a pressure dressing may be applied. 

Neuromonitoring and neurostimulation consisting of an electrical bipolar rnmulating probe and two elec­
trodes for conducting the action potentials of the orbicularis oculi and orbicularis oris muscles are mandatory. 
In ED, it is especially important to identify and protect Chen-on visible branches of the facial nerve. Care has 
to be tahn dlat no long-lasting muscle relaxants are used during anesthesia. In the beginning, mmul.ation is 
carried out with a maximum cum:nt of S mA. As soon as a branch of the facial nerve is identified by positive 
stimulation, dl.e stimulating curnmt is reduced to 1 to 2 mA. After exposure of a branch of Che nerve, the current 
iB reduced further to 1 mA or less. Branches of the nerve are exposed only if they are sitwUed close to the tumor 
and Chcir definite identification is considered desirable before further dissection. The main trunk of the facial 
nerve, on the oCher hand. is never exposed during ED-in cases where this iB done, Che procedure changes to at 
least a partial parotidectomy (see definition above). 

POSTOPERATIVE CARE 

A pressure chcssing is applied immediately after the operation and is kept in place for sevc.nll days in o.nler to 
avoid formation of a salivary fistula or sialocele. The dressing iB cl1a.ngcd daily in order to check: the wound for 
signs of inflammation or abnormal swelling. In dl.e case of a suspeded accumulasion of ftuid, ultrasound can be 
performed to verify the prcscncc of a scroma or hematoma and to estimate its extent. This ftuid usually has to 
be aspirated two to Chree times until it resolves. Systemic antibiotic therapy is not given routinely but reserved 
for selected. cases. 

After the patient's disclw:ge, a regular follow-up should be performed comprising at least an annual 
clinical and sonograpbical examination in order to detect late complications and especially recurrent tumors at 
an early stage. 

COMPLICATIONS 

Regarding the spectrum of potential complications, BD does not diJier from the parotidectomies: An acuce swell­
ing can occw- caused by a hematoma, seroma, or sialocele. The rate of such a fluid accumulation following ED 
accounts for <.S%, but opening and drainage of the wound can become necessary. The consistent use of a pressure 

2 3 4 :. 6 7 



CHAPTER 26 Extracapsular Dissection of Parotid Tumors 

dressing for at least 3 to 5 days is to reduce the risk of accumulation of blood, seroma. or saliva. Since the fascia 
of the parotid gland is opened during BI> but 1he pareDCbyma is ~Y left in situ, a sialocele or salivary 
fistula develops more f'R:quently than after total parotidectomy. In addition to the pressure dressing, transder­
mal. application of scopolamine can benefit 1he wound healing by reducing 1he secretion of saliva. In cases of a 
prolonged sa1iv8ly fistula, application of botulinum toxin into the parotid gland parenchyma can be considered 

Paresthesia around the skin incision, namely, the cheek and the ear lobe, is encountered rather frequently 
after both ED and 1he different forms of parotidectomy, due to injury of the greater auricular nerve. A persist­
ing paresthesia (>6 mondls) is described in about 10% after ED; however, the majority of patien1lJ do not feel 
impaired. An advantage of ED is a shorter skin incision and less-invasive dissection so that the great auricular 
nerve can usually be pzeserved from injury. 

The most severe complication after parotidectomies, including ED, feared by both patients and surgeons 
is facial nerve paresis. In due conside.mtion of the cum:nt literature and my awn experiences, it can be summa­
rized that as 1he surgical procedw:e becomes more invasive, the frequency of both temporary and a permanent 
facial nerve pareses incn'lases. Reviewing the cwrent literature, the ra1e of temponuy paresis of the facial nerve 
is reported as 15% to 25% after superficial parotidectomy and 20% to 50% after total parotidectomy, while 1he 
mte of permanent facial nerve paresis is reported as 5% to 10%. Temporary facial nerve paresis is dl.erefore 
to be expected in about one-fifth of patien1lJ after superficial parotidectomy and in one-third to one-half of 
patients after total parotidectomy. However, there is evidence in the literature to suggest that the risk of facial 
nerve pare&is i& significantly less after more conservative procedures such u ED and partial parotidectomy: 
temporwy paresis is reported in only 10% to 15% and permanent paresis in 2% to 5% of patients; moreover, 
these impainnents are mostly classified as House-Brackmann HBI ll, and impairments of higher degree do 
occur rarely. 

Like facial nerve paresis, Frey syndrome (gusuuory sweating) also occurs far less commonly after ED 
(0% to S%) than after superficial or total parotidectomy (25% to SO%). The lower incidence of gustatmy sweat­
ing after ED is p.te&umably due to the fact that with this technique, less glandular tissue is disrupted and, in 
addition, the parotid fascia can be closed over the parotid gland at the completion of the procedure to prevent 
1he ingrowth of parasympathetic fibe.rs from the sweat glands in the skin. 

RESULTS 

During the Jut 20 years, ED has proven to be a less invasive technique in removing benign parotid tumors than 
superficial or total parotidectomy, resulting in low rates of postoperative complications, a markedly reduced 
risk of facial nerve paresis and Frey syndrome, and a better cosmetic .result contributing to a high degree of 
patient satisfaction (Fig. 26.S). 
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RIIIIEH.5 
Photograph of a patient on 
the first day following ED 
of a benign tumor of the 
left parotid gland; the facial 
nerves function is unimpaired 
{HBII). 
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TABlE ZL 1 Nol'lltlndardlzed Approach tD Surgery of Btnlgn Parotid TUmors: AIJpraprlata Surgical 
Technlquas Depend an TUmor Chanlcterfstfcs 

Number of lesions Single Single Single Multiple 
Loaallzatlon of Superficial Superficial Deep Irrelevant 
tumer 
Mobility of blmor Mobile Fixed Irrelevant Irrelevant 
Surgery or choice EJtrac:apsular Plrtlai/Suparftclal Total paratldactomy Total parotidectomy 

dissection parotidectGJ8¥ 

The evaluation of ED with respect to its long-term performance wbstantially depends on dl.e prevention 
of n::cllii'Cnt pleomorphic adenomas. The main argument often used against ED in the Iitc.ratun: is a postulated 
higher risk of recurrence. It was already mentioned that dl.e modem technique of liD is frequently confused 
with the hi8torical technique of enucleation (see above) when quoting n::c~nce rates. Thus, importance 
should always be attached to the co.tmet description and nomenclature. Keeping this oonfusion in mind, 1hc 
high 20% to 40% .rates of recurrence reported for enucleation and other partial resections seldom represent 
wbstantive information. There an:, on the other hand, numerous studies demonstrating that dl.e risk of a 
recurring tumor is no higher with ED dl.an with superficial or total parotid~my. namely, 0% to S%. For 
example, as early as 1996, McGurk et al. reported on a recwrence flUe fur pleomorphic adenomas of 2% after 
an average follow-up observation period of 12.S years, following both ED (n = 380) and superficial parotid«:­
tomy (n = 95). Our own experiences after more than 10 years of regularly performing ED confirm these figures 
as we have not encounteJ:ed a case of a recurrent pleommpbi.c adenoma following primary ED. 

Ncvc:rthclcss, revision smge.ry may become ncc:essary after any kind of parotidectomy including ED as 
1hc risk of n::c~noe of a pleomorphic adenoma can be summarized with 2% to S% independent of the surgi­
cal procedure applied. BD proves to be advantageous in these cases too, becaulle it provides better conditions 
fur n::vision 1han the conventional parotidectomies. If the main trunk of the facial nerve is dissected during the 
first operation, scaning will have taken place, and dissecting the nerve again at the time of revision surgery will 
present a higher risk of damaging the nerve and, thus, of temporary and permanent pan::sis. In contrast, as dl.e 
main trunk is not dissected during ED, the conditions in case of a required revision sw:gery arc considerably 
better as no scarring complicates dissection of the facial nerve. 

I recommend dl.e following individual approach toward swgery of benign parotid tumors (Table 26.1 ): 

1. Treatment of choice for a single, mobile ben:ign tumor located wperficially within 1hc wperficial lobe 
should be an ED. Facial nerve neuromonitoring is indispensable here. 

l. If the tumor lies superficially, but during smge.ry is found to be fixed to 1hc facial nerve, then the conscrva· 
tive technique can be abandoned, and dl.e surgeon reverts to a partial or lateral parotidectomy. 

3. For multiple tumors and tumors lying wid1in the deep lobe of the gland, a total perotidectomy should be employed. 

In summary, head and neck. surgeons have to be able to reliably identify situations in which dl.ey have to 
convert from an ED to some form of conventional parotid~my, and they have to be familiar wiJh the entire 
spectrum of parotid smge.ry in order to do so. It is not a. procedure for the beginning surgeon. 

PEARLS 

• ED is the optimum swgical technique for single, mobile, and superficial tumors of the parotid gland. 
• Expect a. law rate of postoperative complicati.ons with ED, especially facial nerve paresis and Frey syndrome. 
• Recurrence .rate of pleomorphic adenoma is identical to other forms of parotidectomies (2% to 5% ). 
• Better surgical conditions in case of required revision 

PITFAllS 

• An ED cannot performed if facial nerve monitoring is not available. Neuromonitoring is a condilion siM 
qua non. 

• Switching from ED to conventional parotidectomy has to be possible at any time intraoperatively. 
• The capsule of the tumor must not be injured during dissection as this might result in a higher risk of tumor 

n::cw:rence. 
• In case of an unexpectcd malignancy diagnosed postoperatively, a second surgical intervention will become 

necessary (completion of parotidectomy combined with ipsilate.ral neck dissection). 
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INSTRUMENTS TO HAVE AVAILABLE 

Neuromonitoring with bipolar stimulation probe 
Special dissection clamp with an angled fine tip 

SUGGESTED READING 
Ghosh S, Panarese A, Bull PD, et al. Marginally excised parotid pleommphi.c saliVlll)' adenomas: risk factors for recll.Il'ellce 

and management. A 12.5-year mean follow-up study of histologically marginal excisions. Clin Otolaryngol Allied Sci 
2003 ;28(3):262-266. 

McGurk M, Thomas BL, Renehan AG. Extracapsular dissection for cliDi.cally benign parotid lump~~; reduced morbidity 
without oncological compromise. Br J Cancer 2003;89(9):1610-1613. 

Klintworth N, Zenk J, Koch M, et al. Postoperative complications after extracapsular dissection of benign parotid lesions 
with particular reference to facial nerve function. Laryngoscope 2010;120(3):484-490. 

Albergotli WG, Nguyen SA, Zeok J, et al. Extracapsular dissection for benign parotid tumors: a meta-analysis. lAryngoscope 
2012;122(9);1954-1960. doi; 10.10021lary.23396. 

Iro H, Zeok J, Koch M, et al. Follow-up of parotid pleomorphic adenomas treated by extracapsular dissection. Herul Neck 
2013;35(6):788-793. doi; 10.10021hed.23032. 

227 





TOTAL PAROTIDECTOMY 

David W. Eisele 

INTRODUCTION 

Thtal pcotidectomy descrlbea removal of the entire parotid gland. From a practicallltaDdpoint, total parotidecmmy 
is a di1fu:uh opc:nltion u removal of all pcotid tiiiUe with facial nerve preaemdicm is rballenging. 'Ibc be:Defits 
of complete remava1 of all parotid tissue IIlllst be weighed against polt:n1ial madJidity. Thta1 parot:idectamy is 
delcrl.bed. Leu extensive resection of the gland may be appropriate baaed on tumor ~tent, type. and location. 

HISTORY 

A thorough history is obWned prior to consideration for surgexy. Most paticnfs with parotid neoplasms note a 
progreasiwly enlarging asymptomatic mass. Pain can be associated with some neoplasma but is not a reliable 
indicator of IIUilignancy. Symptoms of sensory loss, trismus, and facial weakness are worrisome for local inva­
sion by a malignant neoplasm. A past medical history should include information reganling any prior cutaneous 
lesions or IIUilignanciea. In addition, the patient should be queried about any prior radiation exposure to the head 
and neck including multiple dental radiographs. Smoking is associated with Wbarthins tumor and, therefore, 
should be investigated. 

PHYSICAL EXAMINATION 

All patients should have a complete examination of the head and neck. Cranial ner~e fuoction should be exanrinrA, 
and facial :uene fuoction should be evaluated c:arefuUy. Facial weakness JIJ&Y be subtle, ar facial muscle Wcicula­
tionmay be DOCed. Facial nave paralysis is usually an indication of nave invasion by a malignant tumor. Fixatim to 
the skin, decreued mobility, and IROciated cervialllymphadenopadly are otbc:r: sips consisllcnt wilh maliJ11811CY. 

INDICATIONS 

The most oommon indications for this operative procedure are a malignant neoplasm involving the mtire parotid 
gland, mclllstues to parotid lymph nodes, recurrent multifocal neoplasm, and chronic parotid sialadenitis 
re.frac1my to medical and sialendoscopic IDIIDllgement. 

CONTRAINDICATIONS 

Thtal parotidectomy is a major operation. Significant medical comorbiditiea, limited Ufe expectancy, bleeding 
disolders, and anticoagulated stales represent contraindications. 
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RIUI.E27.1 
Modified Blair incision along a 
natural skin crease. 

SECTION 4 Salivary Glands 

PREOPERATIVE PLANNING 

Fine Needle Aspiration Biopsy 
Fine needle aspiration (FNA) biopsy is an accurate and useful investigation for 1he diagnosis of a parotid mus. 
FNA allows for improved patient selection for sw:gery since it can identify conditions such as rea.ctive lymph 
nodes or cysts that might clinically mimic parotid neoplasms. The information gained by FNA is useful for 
patient counseling, surgical timing and planning, and guidance of pn:operative consultations. 

Imaging Studies 
Imaging studies are helpful to assess malignant neoplasms or neoplasms that are luge, have diminished mobil­
ity, or have suspected local invasion or deep extension. In general, magnetic resonance imaging is the preferred 
imaging study for parotid neoplums. 

SURGICAL TECHNIQUE 

Total parotidectomy is peiformed under general anesthesia. Long-term panlytic agent! are avoided to allow 
for facial nerve monitoring and stimulation. After the induction of general anes1hesia. the endotracheal tube is 
positioned in the conttalateral oral cavity and secured by tape only on the contralateral face. A modified Blair 
incision is planned in a preauricular crease coursing around the ear lobule and 1hen into an upper neck crease 
(Fig. 27.1). The ipsilateral face is p.nlJ)anld wi1h an antiseptic solution, and nerve electrodes are placed in the 
ipsilateral facial muscles if intraoperative electrophysiologic facial nerve monitoring is planned. The surgi­
cal field is then draped wi1h a transparent adhesive 8terile drape to allow intraoperative visualization of facial 
motion and maintenance of a sterile opera1ivc field. 

The skin incision is made with a scalpel and carried down through the subcutaneous tissues and platysma 
muscle inferiorly. Care is tahn to avoid division of the greater auricular nerve. An anterior flap is elevated 
superficial to the grea1c:r auricular nerve and the parotid fascia (Fig. '1:7.2). Elevation of a thick flap is desir­
able to reduce the occ:urrence of Frey syndrome. As the flap is elevated toward the anterior aspect. of 1he 
gland, the peripberal facial nerve branches are carefully avoided. A posterior-inferior flap is also elevated to 
expose 1he tail of the parotid gland. After elevation, the llaps an: retracted wi1h silk suiJ.:In:s or self-maining 
boob. The flaps an: kept moist during the procedure to prevent tissue desiccatiDn. 

The tail of the parotid gland is dissected from the sternocleidomastoid muscle by dissecting deep to 1he 
posterior lmm.ch of the greater auricular nerve, if preservation of this nerve is feasible based on tmnor location. 
Next, 1he posterior belly of the digutric muscle is exposed with further elevation of the tail of 1he parotid gland. 
During elevation of the tail of the parotid, the posterior facial vein is divided and ligated wi1h silk ligatures. 
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Tumor 

Great auricular nerve 

FI&URE !7.1 Flap elevated to expose the 
parotid gland. 

The preauricular space is opened by division of parotid gland attachments to the cartilaginous external 
auditory canal with blunt and sharp dissection. A wide plane of dissection from the zygoma to the digastric 
muscle is created to facilitate exposure of dle facial nerve. Hemostasis is usured with bipolar electrocautery 
as indicated. 

The parotid gland is carefully retracted anteriorly. This exposes dle operative field for identification of the 
facial nerve. 1'he facial nerve is identified using anatomic: landmarks, which include dle posterior belly of the 
digastric muscle, the 1ragal pointer, and the tympanomastoid suture. Of these, the tympanomastoid suture is 
most consistent. Frequently, they are all used to some degree to ''triangulate" the facial nerve. If the proximal 
~~ of the facial nerve is ob!ICUied. retrograde dissection of one or more of the peripbcral facial nerve 
branches may be necesaary. In select cases, the facial nerve can be identified in the mastoid bone by mastoid­
ectomy and followed peripherally. Also, some deep lobe neoplasm.8 may distort the coune of the nerve, and the 
8UigOOil should be aware of potentialiiUitOmic alterations in the coune of 1he facial nerve. 

Once the facial nerve is identified, the parotid gland superficial to the facial nerve is divided carefully, 
pn:aerving the imepity of the nerve. A McCabe dissector is Ulled for dissection of the proximal facial nerve. 
The dissector is passed along the facial nerve, lifted, and then gently spread. The gland superficial to 1he 
exposed segment of the facial nerve is then carefully divided. Anatomic distortion particulady superfu:ially by 
a neoplasm or operative manipulation II1IlSt be considered. Division of the glandular tissue is performed wid!. 
the Hemostatix scalpel. Any bleeding dlat occurs is carefully controlled with 1he Hemo&tatix scalpel or bipolar 
electroc:antery. The facial nerve is followed peripherally, and the gland is dissected from successive facial nerve 
branches (Fig. 27.3). 

The facial nerve i11 pn:sexved except in cases of confirmed malignancy invading 1he nerve. In instances 
of facial nerve invasion by carcinoma, facial nerve resection is performed. Proximal and distal nerve resection 
margins are examined histologically by frozen section to ensure clear surgical margins. Immediate nerve recon­
struction by a nerve inteiposition graft is performed if the facial nerve is resected. 

After the facial nerve is dissected completely and dle superficial lobe removed, the facial nerve and its 
branches are exposed. Careful cin:umferential dissection of the facial nerve is dlen Ulldertalren to free dle 
branches of the facial nerve completely from the remaining deep lobe gland tissue. Blunt and slwp dissection 
is used to dissect the nerve wid!. care to avoid traction on the nerve. 

Faoial nerve 

FIIIIIE 27.3 Facial nerve dissection and 
division of the glandular tissue. 
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FIUE27.4 
Deep lobe neoplasm exposed 
wilh planned resection. 

Deep lobe of tle parotid 
gland 

1\Jrnor 

SECTION 4 Salivary Glands 

Once dle facial nerve is mobilized from the main trunk to the peripheral branches, the deep lobe tissue is 
freed with disse<:tion in planes deep to dle parotid tissue over the fascia of the museter muscle from anterior 
to posterior, over the digastric muscle and stylohyoid muscle from inferior to superior, and over the temporo­
mandibular joint and mandibular condyle from superior to inferior (Fig. 27.4). Arteries 1hat supply the parotid 
gland including branches of dle external carotid artery, dle posterior auricular arteiy, the superficial temporal 
artery, the internal muillary artery, and the ttansverse facial artery must be divided and ligated. 1n addition, 
dle associaled veins an: divided and ligated. Hemostasis of the ptelygoid venous plexus may be difficult and 
may require bipolar electrocautery and/or packing wi1h a hemostatic material such as Avitenc (collagen topi­
cal). Once mobilized, the deep lobe is carefully delivered en bloc or in segments from beneath or between the 
branches of the facial nerve. 

The wound is carefully inspected, and bleeding sites an: controlled with bipolar elcctroca.uteJ:y or liga­
tures. The integrity of the facial nerve is confirmed by visual inspection and by electrical stimul.alion of the 
main trunk of the faci.al nerve. If any faci.al nerve branches are identified to be injured, dley are repaired imme­
diately using a microscopic repair technique. 

The wound is realigned and closed in layers over a closed-suction drain. which is brought out through an 
opening in the po8t1Wricular creue. Bacitracin oin1ment is applied to the wound and drain site. 

POSTOPERATIVE MANAGEMENT 

The patient is instructed in rounne wound care with application of antibiotic ointment to the wound twice daily. 
The drain is removed when iSS output is <30 miJday, and 1he skin sutures are removed within 1 week. 

If there is postoperaiive facial nerve paresis, strict eye care is undertaken. This consists of frequent instil­
lation of moisturizing eye drops during the day and eye protection with ophthalmic ointment applica1ion and 
eyelid taping or use of an eye moisture cl!.amber during the night. Ophdlalmologic consultation is needed 
should any signs or symptoms of comcal desiccation or visual impairment occur. 

COMPLICATIONS 

There are both early and late complications and sequelae of total parotidectomy, and the patient should be 
informed of them and how they differ. 

Facial nerve paresis or paralysis can occur u an early complication. Ten1porary facial nerve paralysis 
involving all or just one branches of the nerve occurs in 10% to 30% of parotidectomies. Permanent facial 
nerve paralysis occurs in <1% of parotidectomies. The nerve at most risk for injury during parotidectomy 
is dle marginal mandibular branch of the facial nerve. Temporary facial nerve paresis usually resolves from 
weeks to monlhs postoperatively. Complete nerve transection during surgery requires immediate microsurgi­
cal repair. 

Hemm:rhage or hematoma is an uncommon early complication of parotidectomy and is usually related to 
incomplete hemostasis during the procedure. Treatment consists of evacuation of the hematoma and sw:gical 
control of any identified bleeding vessels. 

Infection is uncommon after parotidectomy and is avoided by the use of aseptic teclmique and care:fuJ. 
handling of tissues. The rarity of infection is probably related to the rich vascular supply to the parotid region. 
Treatment of infection consiSIS of appropriate antibiotics. Abscess formation is rare and requires sw:gical 
drainage and antibiotics. 
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1AILE n .1 Compllcattons of Total Parotidectomy 

Ellly 

BleedinWJ!ematama 
Ex!Drnal otitis 
F.:ial nerve paresis oc paraysis 
First bite syndrome 
Infection 
Necrosis of the skin flap 
Salivary fistula/sialocele 
Sensory loss 
Seroma 
Trismus 

~ 

Frey syrUome 
Hypertrophic scar oc keloid 
Reamert klmor 
Soft tissue deficit 

External otitis can occur postoperatively and may be related to an intraoperative collection of blood in 
the external auditmy canal. A pclrolatum gauze pack placed in the external auditory canal can prevent blood 
entry during the procedure. Treatment of external otitis consists of cleaning the auditory canal and instillation 
of antibiotic car drops. 

Nec:rosia of the skin flap is an uncommon complication. When it occurs, it is usually located in the distal 
tip of the postauricular skin flap. Care must be taken to avoid compromise of tbe vucular supply to this portion 
of the skin flap. Smoking, prior radiation therapy, and diabetes mellitus may contn"bute to this complication due 
to impairment of the blood supply to the ftap. Treatment of flap necrosis consists of conservative debridement 
of nccroti.c tissue and local wound care. 

Mild trismus may occur following parotidectomy and may be related to inflammation and fibrosis of the 
masseter muscle. This complication usually resolves with range of motion exercises of the jaw. 

Salivary fistula or aialocele can occur in approximately 10* of cues of pmtial pmotidec1omy. This prob­
lem is a result of leakage of saliva from remaining salivary gland tissue that collects beneath the flap or dxaiDa 
from the wound. This complication is usually mild and self-limited. 'fieatment of a sialoc:ele consists of repeated 
needle aspiration. A salivary fiBtula is In.~~Daged with local WOUDd care. A chronic salivary fistula is rare. 

Frey syndrome. or gtl8tatmy sweating, is a relatively COIIIIDOII kmg-tcnn sequela of parotidectomy. 'Ibis 
complication is thought to be related to aberrant regenen.tion of nerve fibers from the postganglionic secretcmo­

tor pansympathetic innervltian of the parotid gland to the SCMlred postganglionic sympatbetic fibers that supply 
the sweat glanda of the skin of the face. As a result, sweating with or without a dermal ftush occun dw:ing salivary 
stimulation. If objective testing is perfurmed. Frey syndrome occurs in the majority of patients un.detgoing paroti­
dectomy. Only about 10% of patients. however, complain of symptomatic Frey syndrome. Most patiems with 
Frey syrnhmne do not seek thexapy. Medical treatment of symptmnatic Frey syndrome includes topical applica­
tion of antiperspirant. topical anti.cholinergics (1% glycopyrrolate), or injectiona of botulinum toxin. 

First bite syndromo results from inteirupti.on of the sympathetic innervation of the parotid gland with 
denervation supmc:nsitivity of myoepithelial cell receptors. This problem manifests with .recw:rmt severe pain 
with initial oral intake that subsides with successive bites. The severity of this condition uaually diminishes over 
time. Severe cues may benefit from botulinum toxin injection of residual gland tissue. 

RESULTS 

A higher incidence of temporary facial nerve puesi.s oc:curs following total parotidectomy compared to putial 
parotidectomy. In addition, a more significant facial contour deformity results a&r total parotidectomy com­
pared to putial parotidectomy. Therefore, conside:rati.on should be given to defect reconstruction to improve 
the cosmetic outcome. 

Benign neoplasm n:cummcc is UDUSual unless the tumor is removed incompletely or ruptured. Malignant 
tumor control depends on completeness of reaecti.on. tumor type and extent, and adjuvant therapy. 

PEARLS 

Counsel the patient preoperatively regarding sequelae and potential complications. 
Have imaging atudies available for intraoperative revi.ew-. 
Ensure adequate exposure of the operative field. 
Minimize facial nerve IIlallipulation and traction forces. 

• Keep the operative field and flaps moist throughout the case. 
• Ensure completx: removal of the tumor. 

233 



234 SECTION 4 Salivary Glands 

PITFALLS 

Plan operative time accordingly. 
Do not rosh, particularly dissecting near the facial nerve. 
Avoid tumor ropture as this is a major risk factor for multifocal tumor recurrence of pleomorphic adenoma. 
Institute immediate proper eye care if postoperative facial paresis occurs. 

INSTRUMENTS TO HAVE AVAILABLE 

Head and neck set with hook retractors, McCabe dissector, and fine dissecting clamps 
Hemostatix scalpel, no. 15 and no. 12 blades 
Fine bipolar electrocautery forceps 
Nerve monitor and electrodes 
Clear adhesive drape 
7-m.m Jackson-Pratt drain 

SUGGESTED READING 
Moore EJ, Olsen KD. Total parotidectomy. In: Myers EN, Ferris RL, eds. Salivary Gland Disorders. Heidelberg, Germany: 

Springer Verlag, 2007:248-266. 
Wang SJ, Eisele DW. Superficial parotidectomy. In: Myers EN, Ferris RL, eds. Salivary Gland Disorders. Heidelberg, 

Germany: Springer Verlag, 2007:237-246. 
Gillespie MB, Eisele DW. Complications of surgery of the salivary glands. In: Eisele DW, Smith RV, eds. Complications in 

Head and Neck Surgery. 2nd ed. Philadelphia, PA: Elsevier, 2008:221-239. 
Eisele DW, Wang SJ, Orloff LA. Electrophysiologic facial nerve monitoring during parotidectomy. Head Neck. 2010;32: 

399--405. 
Wang SJ, Eisele DW. Parotidectomy-anatomical considemtions. ClinAnat 2012;25:12-18. 



Mu-Kuan Chen 

INTRODUCTION 

MINIMALLY INVASIVE 
VIDEO-ASSISTED 
PAROTIDECTOMY 

A wide variety of tumors occur in the parotid gland. Thus, parotidectDmyrequirea a precise preopermve evaluation. 
A detailed histmy, clinical cumination, and imaging studies are essenJial in defiDiDg the lDcalial and atmt of 
these tumom. md fine nccd1c aspimion biopsy (FNAB) may also provide impm1aut diagnostic infurmaiion. Most 
of the lesiona in the parotid space originate in the gland itself, and about ~ of parotid IWDDl'll are benign. 
However, other types of benign and maHgnant tumors may appear in 1bia area (l8bk 28.1). Slqica1 treatment of 
the parotid gland is a challenging undertaking. due primarily to the in1Iaparcncbyma ooune of the facial nerve. 

HISTORY 

A mass wilhin die parotid SJMI'X' poses a cliagnostic problem. since it may~ inflammatory di.sea.se, glandular 
h:sion, lymph node, primaiy or w::tastatic tumor, <lOilllCCtive tissue tumor, vaswJar lcsioo, ncuml tumor, or other 
misoellaneous disease. The h:i.Btmy, clinical. examination, and imaging studies may suggest a specific etiology. The 
final diagnosis of a lesion in the parotid space may be elusive aDd, in these situations, relies on padlologi.c evalua­
tion of the parotidcctamy specimen. 

PHYSICAL EXAMINATION 

A lesion in the parotid ~~pace sbould be inspected c:arefully and should be evaluated by bimauual palpation; the 
dimm.siODII and the location of the h:si011 sbouJd be :measmed and rec:o:rded. Detailed inspecti011 of facial nerve fuoo. 
lion llbould be performed. Any !ign of weakness of the facial nerve branch(es) sbould be rc:corded. Fixation of the 
U:in, facial weakness, and pain without other infec:tious signs strongly suggest the presc:nc;e of a maliJIWit tl.lmQr. 

INDICATIONS 

Indications for endoscopic parotidectomy include chronic sialadenitis and benign neoplasms 10Cidl:d in the tail 
of the parotid gland. 

CONTRAINDICATIONS 

Suspecllxl cases of a malignant parotid tumor, s:ialadenitis during acute inftammation, tumon too large to 
emact through the surgical wound, and revision surgery are relative contraindication& to this technique through 
an endoscopic approach. 
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Glandular 

Acinic cell carcinoma 

Adenocarcinoma 
Adenoid cystic carcinoma 

Branchial cleft cyst 

Lymphoepithelial cyst 

Monomorphic adenoma 

Mucoepidermoid carcinoma 
Oncocytoma 

Parotid duct tumor 
Pleomorphic adenoma (benign 

and malignant) 

Retention cyst 

Squamous cell carcinoma 

Undifferentiated carcinoma 
Warth in tllmor 

'Valcular 

Hemangioma 

TABLE 28.1 Lesions Repolted In 1be Parotid Space 

l.ynlpll Node 

Benign reactive node 
lymphoma 

Lymphosarcoma 

Squamous cell carcinoma 

Cannectill 

Fibrosarcoma 

Lipoma 
Rhabdomyosarcoma 

lnllammatDry 

Actinomycosis 

Inclusion disease 
Kimura disease 

Mumps 

Sarcoidosis 
Sialadenitis 
Sjllgren syndrome 

Tuberculosis 

1111'111 

Neurofibroma 

Schwan noma 

Miscellaneaus 

Cat scratch fever 

Hepatic cell carcinoma 
Kussmaul disease (sialodochitis fibrinosa) 

Necrotizing sialometaplasia 

Pneumoparotitis 

Sialolithiasis 

i 
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CHAPTER 28 Minimally Invasive Video-Assisted Parotidectomy 

PREOPERATIVE PLANNING 

Imaging Studies 
Imaging studies provide valuable information that can help in the differential diagnosis of a mass in the parotid 
gland. Both computed tomography (CT) and magnetic resonance imaging (MRI) may be used in evaluating 
the mass in the parotid gland. While the CT scan is specific in defining the anatomic localization and extent of 
a mass in the parotid gland, it has limited value in differentiating benign from malignant tumors. The sensitiv­
ity, specificity, and accuracy for detecting malignant parotid tumors are approximately 87%, 94%, and 93%, 
respectively, for MRI scanning. The reliability and associated anatomic information of MRI in parotid gland 
tumor diagnosis may make MRI the radiographic test of choice although cost and feasibility vary by clinical 
site. High-resolution ultrasonography (US) may be useful, if available, and may also assist in FNAB. 

Fine Needle Aspiration Biopsy 
FNAB is a noninvasive, and quick examination which may be useful information for the assessment of parotid 
lesions. However, the diagnostic utility ofFNAB in guiding the extent of surgery remains a matter of controversy. 

In my opinion, morbidity, such as hemorrhage, facial nerve damage, and introduction of infection after 
FNAB, can be minimized using US guidance. Technical factors may reduce the accuracy of diagnosis if the 
FNAB is not under US image guidance. Misdiagnoses could also result from relatively inexperienced FNAB 
technique by the pathologist or even the radiologist Nonetheless, FNAB is a precise, less invasive tool with 
which to diagnose a mass in the parotid. 

Regardless of the cytologic diagnosis, complete excision with definitive pathologic analysis based on 
permanent section histopathology still provides the most accurate diagnosis. Most of these lesions are benign, 
and complete excision is both diagnostic and therapeutic and thus should be curative. 

SURGICAL TECHNIQUE 

A parotidectomy can be conventionally classified in terms of the extent of resection as conservative, superficial, 
or total. A conservative parotidectomy is defined as any procedure that is less than a superficial parotidectomy 
and where all facial nerve branches are not dissected. Due to the minimal invasiveness, reduced tissue damage, 
improved cosmetic appearance, fewer wound-related complications, and short recovery time, minimally invasive 
endoscopic surgery has in recent years emerged as the standanl and most frequently preferred technique in a 
number of surgical disciplines, including urologic, general, and orthopedic surgery. However, such operations are 
not yet a standanl procedure in the head and neck because of the anatomic complexity of this region. The head 
and neck applications have largely been limited to endoscopic sinus surgery, endoscopic cosmetic surgery, and 
endoscopic thyroidectomy. With the advancement of instruments and endoscopic techniques, since 1999, !have 
applied the strictly endoscopic or endoscope-assisted surgery to sinonasal, skull base, and head and neck surgery. 
I have recently reported several advanced techniques for endoscopic surgery for sinonasal malignancies with 
or without skull base invasion, advanced nasopharyngeal angiofibromas, recurrent nasopharyngeal carcinoma, 
excision of submandibular glands, parotidectomy, and miscellaneous other diseases including parotidectomy. 

Description of Technique 
All operations are done under general anesthesia with the patient supine. No paralytic agent is given. A 20- to 
35-mm skin incision is made using a postauricular skin crease. The skin flap is undermined sharply off the 
superficial lobe of the parotid gland using a Metzenbaum scissor, and the surgical plane is dissected under 
the 4-mm diameter, 0-degree angle endoscope (Karl-Storz, Tuttlingen, Germany). 

After dissection between the skin flap and the superficial lobe of the parotid gland, the main trunk of the 
facial nerve is identified by using an intraoperative nerve stimulator or Medtronic-ENT nerve integrity monitor­
ing system (NIM-2.0 or NIM-3.0, Medtronic, USA). The main landmark that I use to identify the main trunk 
of the facial nerve is the tympanomastoid fissure. When using the intraoperative nerve stimulator, the facial 
nerve stimulation is performed at 0.5 to 1 mA per stimulus. The stimulator is grounded in the sternocleido­
mastoid muscle, and the exposed nerve is stimulated. Stimulation is verified by observing gross movement in 
the involved facial musculature. In the last 5 years, with the advancement of the intraoperative nerve integrity 
monitor, I routinely use the facial nerve integrity monitor during the whole procedure in every case. 

The surgeons should listen for subtle signals to minimize nerve damage due to surgical manipulation. To 
minimize the possibility of damage to individual branches of the facial nerve, after identification of the main 
trunk and with the assistance of the 4-mm diameter, 0-degree and 30-degree angle endoscope (Karl-Storz) and 
harmonic scalpel (Ethicon EndoSurgery, Cincinnati, OH) at a power level of 3, the peripheral branches of the 
facial nerve are dissected by dividing the glandular tissue. 
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FEiliiiE 28.1 
A special retractor with a 
groove to avoid facial nerve 
damage. 

FEiliiiE 28.2 
The small operative scar 
{arrows) is almost invisible 
due to the concealed location 
in the postauricular area. 

SECTION 4 Salivary Glands 

Due to the endoscopic magnification. the branches of the facial nerve can be identified clearly. The main 
task. of the first assistant is to keep the endoscope in the correct position during the procedure. The second 
assistant provides worlring space by holding the retractor to lift the tissue up and away from the skin. I designed 
a special retractor with a groove that could help to avoid damage to the faci.aJ. nerve (Fig. 28.1). Uaing the endo­
scope, for visualization, the lower pole of the tumor is carefully disscx:ted. from the circumferential tissue in the 
neck space avoiding a large cervical skin incision. Subsequently, the tumor is excised (conse.rvative parotidec­
tomy) and removed through the surgical wound. For histologic examination, the specimen is sent for frozen 
section. The wound is then closed by using subcuticular suture with 4-0 Dexon. and a small Hemovac drain is 
placed into the wound. The small operative scar is concealed in the postauricular area resulting in improved 
cosmetic results (Fig. 28.2). The key procedure is demonstrated in Video 28.1. 

POSTOPERATIVE CARE 

Proper functioning of the Hemovac must be monitored by the nursing staff. The drain is removed on the first or 
second postoperative day, and the patient is disclwged. 

COMPLICATIONS 

Complications of the two surgical approaches, conventional (open) or minimally invasive video-assisted paroti­
dectomy, are similar and are listed in Table 28.2. Management of tlle mass in tlle parotid gland has evolved widl. 
advances in technology. Despite painstaking efforts to minimize the risk of facial paresis during parotidectomy, 
an incidence of early tran&ient faci.al puesis ranging from 9.3% to 64.6% may be expected, which carries a 
significant risk of comeal exposure and potential loss of sight. In addition. an incidence of permanent total 
paralysis ranging from 0% to 0.9% has been reported in patients who received conventional parotidectomy. 
In our series, six patients (9.7%) had transient grade n paresis, eight patients (12.9%) developed postoperative 
sialocele, and one case (1.6%) bad postoperative bleeding who was sent to operation room to rec:heck bleed­
ing. All patients who experienced temporary weakn.ess of the facial nerve or developed a sialocelc resolved 
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TABLE 28.2 Complications Alsoclltad wHh Parotidectomy 

• Facial nerve paresis (temporary or permanent) 
• Fistula 
• Frey synctome 
• ttefnMoma and seroma 
• Hypesthesia of the ctek or ear lobe 
• Postoperative llemorrhage 
• Postoperative si a lace le 

spontaneously. Facial nave damage can be mjnjmjzed by identifying the main trunk of the facial nerve using 
endoscopic magnification of the bramclles of facial nem: with meticulous dissection. 

RESULTS 

The preopmati...e diagoosi!l of a tumor in the tail of the parotid gland is an esaentiaJ. crirerion for selection of appropi­
ate canc:lidaa fur minimally invasive video-asi.sted parotideccomy. Oinical examination aod radiologic couelatian 
provide valuable information xcgarding the location and extmt of these tumon1. FNAB may alao provide additiooal 
preoperative information. The video-assisted parotidectomy can magnify the braocbea of the facial nerve; thus, 
meticulousdissedionaodproii:Cti.onoftheblancllesoflhefllcialoervearepoasible.Inmyapc:riau:e.tbcminimalty 
inYaaive video-u&isted parotideccomy is feasible fur both inflammatory diseases and benign 1umms locatc:d in the tail 
of the parotid. wUh or without parapharyngeal space eDensi.on. In cues wUh pararilaryngeal space emmsiao,. the 
advmtage of tbiJ new appt'OIICh is obvious due to the CO!ICellled sc:ar wilbout cervical skin iDcisim. 

From year 2002to June 2010, 62 opexations were performed via the minimally invasive vi~assisted 
parotidectomy. Most of them were pleommphic adenoma, followed by Warthina tumor and aialadenitis. All 
opetation!l were swx:essfully performed via the endosoope, with one conversion to couventional procedure due 
to the frozen section which ~cd a malignant tumor. Of these cues, only one cue (1.6~) bad a n:ammcc 
of the tumor. The advantages of minimally invasive endoscope-usiated parotidectomy inclade superior viaual­
iution, I'DllgDification of key structures, and concealment of the scar in the postawicular skin CIQSC. 

PEARLS 

Preoperative rigorous evaluation including imaging stlldies is essential. 
Edmmting the patient regarding the risk of postoperative facial paresis (transient or permanent) and possible 
c:omplications is critical. Compamd with the COJM:D.tiona1 open procedure, the minimally invuive procedure 
provides beUcr cosmetic results although the procedure may be riskier and lime>-oonsuming especially in the 
surgeon's early cues. 

• Do not UBe long-tmm pamlyzing anesthetics to cmsure proper intraoperative nc.rvc stimulator or monitor. 
Bloodleuly undermine in the plane between the skin fiap and the superficial lobe of the parotid gland with 
the assistance of the endoscope. 
Identify the main trunk of the facial nerve using the facial nerve integrity monitor or ncrve stimulator and 
trace the branches of the facial nerve. 
Dissect the facial nerve away from the tumor in order to excise the tumor without injury to the nerve. 

PITFALLS 

Lack of experience in identifying the main t:runk of facial nerve from the small incision "Vt"'Wld and limited 
surgical field may lead to damage to the facial net"''e. 

The primary c:hallenge for the change from open to end.cscopic surgery is the endo8c:ope itaelf. The head and 
neck surgeon may be not familiar with operating using an endoscope. or its two-dimensional flat view on 
the 5CICCIL 

INSlRUMENTS TO HAVE AVAILABLE 

Basic head and neck surgery iDBt:rumenl8 
Endoscope ( 4-mm diameter, ()...dcgrcc angle Kari..Storz, Thttlingen, Germany) 

• Intraoperative nerve stimulator or Mcdtronic-HNT nerve integrity monitoring system (NIM-2.0 or NIM-3.0, 
Medtronic, USA) 
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EXCISION OF TUMORS OF THE 
PRESTYLOID PARAPHARYNGEAL 
SPACE 

Kerry D. Olsen 

INTRODUCTION 

Thmors of the prestyloid parapha!yngeal space are uncommon but challenging due to the variety of lesions 
encountered and the complex. anatomy of the involved area. Fortunately, these tumon are generally benign. and 
the.n:fore, they bring expectations from the patient and the physician that excision should lead to law mmbidity 
and very law mortality. Since patients rarely die of these tumo.rs, the goal of management should be to perform 
the operation safely with complete removal of the tumo.rs to minimize the risk of recurrence and to preserve 
swrounding structures. 

The prestyloid portion of the paraphlll)'llgeal space is actually a potential space. It contains adipose tissue, 
a portion of the deep lobe of the parotid gland (the retromandibular portion), minor salivary glands, and scat­
tered vessels and nerves (Table 29.1). 'IUmms of salivary gland origin in the pharyngeal space have the same 
distribution as those in the parotid gland, that is, 80% to 90% are benign and 10% to 20% are malignant. The 
majority are pleomorphic adenomas. The challenge to the swgeon is understanding tumor behavior and appro­
priate preparation to Dl.liilllgC the simple and complex tumors that arc cmoounten:d in this area. 

It is essential that the surgeon is familiar wiJh the anatomy. The prestyloid space superiorly is contained by 
fascial areas that din:ct tumor growth. The paraplwyngeal space itself is divided into the pre- and postlltyloid 
amas by the fascia of the styloid process that connects to the tensor veli palatini muscles and its surrounding 
fascia (Fig. 29.1 ). Another important struct:w:e is the stylomandibular ligament that forms part of the boundary 
of the stylomandibular tunnel The stylomandibular ligament UDites the fascia of the styloid process to the angle 
of the mandible. It can be thinned by tumors but is always present, and its division insures adequate opening of 
the paraphacyngeal space and successful subsequent tumor removal. It is also a structure where constriction can 
occur as tumors grow between the mandible and this ligament. This leads to the classic "dumbbell" tumors that 
extend from the tail of the parotid gland into the parapharyngeal space. Table 29 .2lists the anatomic boundaries 
of the prestyloid space. 

HISTORY 

Most tumors of the prcstyloid space arc bcmign and, as such, have a slaw growth rate and generally are asymp­
tomatic. The majority are discovered on routine physical examination when a physician. or the patient, notices 
a bulging or displacement of the nonrigid portions of the paraplwynx: generally the medial surface, the dis­
placement of the constrictor muscles, or the inferior soft border ncar the inferior aspect of the parotid gland or 
digastric muscle. For prestyloid tumors, displacement of the lateral pharyngeal wall usually occu.rs in the region 
of the tonsil or soft palate or anterior tonsillar pillar (Fig. 29.2). Eventually, u the tumors enlarge, they will 
displace the entire tonsil and lateral pharynx up to the nasopharynx. One may notice tumo.rs in the deep lobe of 
the parotid that also extend through the stylomandibular tunnel and present u a swelling or mass in the pretra­
gal area, as well as the plwynx. It is common today to discover prestyloid lesions on roU1ine imaging--CT or 
MRI scans-done for other indications. 
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FIIIIIE 28.1 
Division of the parapharyngeal 
space iniD prestyloid and 
poststyloi d compartments. 

SECTION 4 S81ivary Glands 

TABLE 21.1 Strucluras Conb'lbutlng lD Tumors of tha Prastyluld 
Plnpharyngaal Space 

Adipose Tissue 
Deep lobe of the parotid gland 
Minor salivary glands and ectopic sal ivary rests 
Muscles 
Nerves 
Vessels 

As these tumors extend superiorly, the musclea of the eustachian tube can be compressed, causing a feel­
ing of futlncss and pressure in the car. EU8tacbian tube dysfunction can also lead to middle car effusion with 
dccm1sed hearing. Involvement of the medial pterygoid muscle can lead to trismus, which i8 mon: common 
with malignant tumors. At. the tumor enlarges, it displaces the pharynx and interferes with eating, speech, and 
especially sleep. Some of the early symptoms are moring m symptoms of obstructive sleep apnea. This OCCUili 

befon:: these tumors impact eating and phonation. 
There are several cases of prestyloid parapharyngeallesions that were untreated in elderly sick: individuals 

that enlarged to the point where they caused significant dysphagia, inanition, respiratory di.st:ress, and death. It 
is also not uncommon for lesions of the prestyloid parapharyngeal space to be confused with pathology of the 
tonsil, such as infection, enlargement, m tumors. Pain is not a common finding, but if it is present, one must be 
concerned about a malignant lesion. Other symptoms of malignancy, of course, include the presence of facial 
nerve involvement and regional adenopathy. 

PHYSICAL EXAMINATION 

Small tumors, due to their location in the prestyloid parapharyngeal space, cannot be detected on physical 
er.am:inati.on. A tumor must be >3 em to cause displacement of the surrounding s1:ructures before it can be seen m 
felt Early twiwrs are detected only serendipitously on a prior imaging study. It is important to carefully inspect 
the pharynx and the parotid gland and palpate both iDttaorally and bimanually. A palpable deep parotid mass 
that is immobile and of indeterminate deep extent may extend into the parapbaryngeal space. One must assess 
the function of the seventh cranial nerve and palpate the parotid and neck carefully for any enlarged nodes. In a 
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1AILE 21.2 Anatomic Boundaries of the Pr8stylold 
Parapharyngeal Space 

Medial 

Inferior medial 

Superior lateral 

Lateral 

Inferior lateral 

Inferior 

Fascial ;JnctKln of the medial pterygoid and tensor 
veli palcmni fascia 

Fascia from !til tensor vel i palati ni muscle to !til 
spine of the sphen Did 

Superior constrictor muscles 

Fascia of the constrictor muscles joins the fascia of 
the styloglossus and stylopharyngeus muse! es 

Fascia of the medial pterygoid muscles and ramus 
of the mandible 

Retromandibular portion of the deep lobe of the 
parotid gland 

Fascia extension that forms the stylomandibular 
ligament 

Posterior belly of the digastric muscle 

series from Mayo Clinic of almost 200 parapharyngeal tumors, an intraoral mass alaoc occurred in 63%, an 
extemaJ. mass in the parotid region was present in 58%, and bolh :findings were found in only 28'JI of the cases. 

INDICATIONS 

Panpharyngeal deep lobe benign parotid tumors 
Parapharyngeal deep lobe malignant parotid tumors 

Mesenchymal tumors locaJl:d in the prestyloid space 

CONTRAINDICATIONS 

& with any mass of the parotid gland, the decision to operate IDU8t taJre into cxmsidcration the patient's age, 
the patient's health, his or her wishes, and the surgeon's experience. In addition, one should have available key 
colleagues, including pathologisaa, to complete the procedure as dictated by the padlologic :findings. 

The final recommendation for swgezy is always individualized based upon the patient, the history, the 
examination, and the evaluation. The discussion about removing a benign pleomorphic adenoma from the para­
pharyngeal space is vastly different than that of an obvious malignant tumor in this region. 

PREOPERATIVE PlANNING 

Management of a prestyloid parapharyngeal tumor is approached similar to any mass discovered in the parotid 
gland on physical examinatiao. Whether it is felt on clinical examination or noted on imaging studies, the 
evaluati.ao is the same. Since preatyloid tumors are wrually of salivary gland origin, awareness of a mass wiD 
lead to a recommendation for removal-for diQnosis, to preye:nt growth, and to prevent malignant degeneration. 

RIDIE 21.2 Typical displacement of the anterior 
tonsil region from a mass in the parapharyngeal space 
(arrow). 
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1ULE 29.3 TUmors ot the Pratylold Plnphuyngeal Spec9 

Belli I 

Pleomorphic adenoma 
Warthin tumor 
Oncocytoma 
Benign lymphoepitheliallesion 
Hemangioma 
Branchial cleft cyst 
Venous malformation 
Fibroma 
Schwan noma 
Neurofibroma 
Rhabdomyoma 
Hibemoma 

Mallanant 

Mucoepidermoid carcinoma 
Adenocarcinoma 
Acinic cell carcinoma 
Adenoid cystic carcinoma 
Carcinoma ex pleomorphic 
adenoma 
Hemangiopericytomas 
Variety of sarcomas 

The most common tumors extend from the reu:omandibular portion of the deep lobe of dle parotid gland. 
As such, they grow into the space and generally have a roWld or in'egular shape. The dumbbell shape is rarer 
and occurs when tumors extend dlrough the stylomandibular tunnel. Olher soun:e& of salivary gland tumors 
include the extraparotid minor salivary gland tissue that can occur when minor salivary glands are found laleraJ. 
to the superior constrictor muscles. These tumors, if <4 em, can be detected. as minor salivary gland in origin on 
imaging study by the finding of preservation of dle adipose tissue plane between the tumor and the deep lobe of 
dle parotid gland. The pn:sence of adipose tissue in the parapbaryngeal space aids in removal. u dle majority 
of the tumors ha.ve to be n:moved by finger capsular dissection. Dissection is further aided as the capsule of a 
pleomorphic adenoma in the parapharyngeal space appears to be thicker on histologic study than many of the 
pleomorphic adenomu found within dle superficial or deep portion of the parotid gland. Table 29.3 lists the 
tumors and lesions found in the prestyloid parapharyngealspa.cc. 

After the history and physical examination are completed. the key steps include accurate imaging to assess 
the extent and characteristics of the tumor. One can gain additional information n:garding the possible tumor his­
tology and involvcmc:nt of sUJTOunding structures. An MRI scan wi1h gadolinium is most helpful as it provides 
ttiplanar information to determine the tumor's extent. its relationship to smrounding sttu:ctures, and relationship 
to key vasculature. If an MRI scan is contraindicated, then a higb.-n:solution cr wi1h contrast is indicated. 

The findings of a. prestyloid mass wi1h discn:et borders and generally low-signal Tl and bright 1'2 arc 
often indicative of a pleomorphic adenoma. Generally, no further study is necessary. It is important to remem­
ber, however, that a pleomorphic adenoma in the parapharyngeal space can be predoiDinasely cystic and over 
time may even cause erosion of surrounding bony structures such a.s 1he pterygoid plates and still be benign. 

Fine needle upiration (FNA) biopsy, ei1her transorally or directed with CT or ultrasound, can accurately 
identify pleomorphic adenomas. 'l'IWI ran:ly is done as it does not usually change 1he n:commendation for 
removal. However, one should never perform a transora1 or open biopsy of a parapharyngeal mass as 1he sub­
sequent capsular rupture can lead to scatring and increased risk of tumor recumm.ce. 

Imaging characteristics of low-grade carcinOIWIS are difficult to distinguish from benign lesions. That is 
why the availability of pathologic assistance and frozen section evaluation is so helpful at the time of sw:gezy. 

If dlere is concern of malignancy based upon history, physical examination, and imaging, dlen an FNA 
may be helpful for operative plamring and in the preoperative discussion wi1h the patient One must remember, 
however, the difficulty in accurately diagnosing any salivary gland neoplasm on the buis of a FNA. There 
.temains a high incidence of false positives and false negatives. 

Once a tumor of the parapharyngeal space i8 identified, the discWision wi1h the patient u to why it should 
be removed includes 1he following: to make a diagnosis, to avoid growth. to eliminate the risk of malignant 
degeneration. and to appropriately treat it if it is malignant. If the padlologist notes malignancy, dle histol­
ogy may wammt cervical nodaln:moval, removal of the entire parotid gland to remove imraparotid nodes, or 
n:moval of involved SUJTOunding structures such as bone, vessels, and nerves. One must be prepared to perform 
dle necessary reconstruction in these situations. The full complement of .risks, benefits, and potential complica­
tions is always discussed with the patient preoperatively. 

SURGICAL TECHNIQUE 

Multiple surgical approaches have been described to remove masses from the prestyloid parapharyngealspace. 
These include a cervical approach. a transparotid approach, a submandibular approach, a transoraJ. approach, and 
a. cervical-parotid approach. Mandibulotomy can also be combined with 1hcsc approaches for a variety of tumors. 
However, in most cases, mandibulotomy is not indicated except for extremely large or select malignant tumors. 
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The variety of tumors encountered includes the challenge of removing a 1-cm tumor high in the superior aspect of 
the prestyloid parapharynx, as well as a 13-cm lesion that involves a massive amount of the parapharyngeal space. 

For a description of the surgical technique, it is most helpful to assume that the tumor is the most common 
one, a pleomorphic adenoma arising from the retromandibular portion of the deep lobe of the parotid. This is 
the classic prestyloid lesion, and if it is managed successfully, one can then approach other tumors in this area 
using minor variations in this technique. 

I use the cervical-parotid approach, which has proved safe, effective, and versatile. This approach pro­
vides the basic framework for surgical excision of tumors in this area. It also provides flexibility to alter the 
approach based upon size, pathologic findings, and surgical findings. If there is involvement of surrounding 
structures, additional surgery can be done. A retroauricular incision is added to access tumors that involve or 
extend into the skull base or posterior fossa. A mandibulotomy approach with parasymphyseal swing is used 
for select malignancies, superiorly based small lesions, or massive tumors in the prestyloid space. A mandibu­
lotomy, however, is necessary in <5% of all prestyloid tumors. 

The transoral approach can be performed for highly select tumors, especially extraparotid salivary lesions 
when imaging studies show a benign appearance and there is a clear separation of the tumor from the deep 
lobe and from the surrounding vessels. This approach can also be used for rare, select neurogenic tumors. A 
transoral removal is done through or adjacent to the tonsil bed. Several authors suggest that these should be 
removed using a transoral robotic approach as opposed to conventional instrumentation. The main disadvantage 
of the robotic approach is the lack of tactile feel and the risk of rupture of the tumor capsule with retraction. 
If there is tumor rupture, oftentimes recurrence will not be noted for up to 10 or 20 years, and one may get a 
false sense of security. If a transoral approach is used in the wrong individual, there can be incomplete removal, 
damage to vessels and nerves, capsular rupture, and subsequent tumor recurrence. 

For safety, control, and adequate removal of the lesion, I generally recommend the cervical-parotid 
approach for most cases of prestyloid parapharyngeallesions. This approach allows for short hospitalization, 
minimal morbidity, safety, and proven efficacy. 

Descrtption of Technique 

Universal protocol confirms the correct identification of the patient and the operative site. Using general anes­
thesia without paralysis, the is prepped and draped to expose the hemiface, neck, entire ear, and the comer of 
the mouth and the eye. A pen is used to mark the incision in front of the ear and extended into a natural skin 
crease beneath the mandible. The skin incision is then made with a 15-blade, and the flaps are raised over the 
parotid fascia to expose the upper neck using a scalpel and Jones scissors. The parotid gland is then separated 
from the anterior border of the sternocleidomastoid muscle and from the cartilaginous ear canal. Kocher clamps 
are placed on the edge of the gland to retract the gland. If one can preserve the posterior branch of the great 
auricular nerve, this is done. The anterior branch is divided. The gland is then separated from the superior 
border of the posterior belly of the digastric muscle. The main trunk of the facial nerve is then identified, and 
the postauricular artery is ligated. The lower division and lower branches of the facial nerve are followed out 
to the level of the submandibular gland (Fig. 29.3). At this point, the stylomandibular fascia that separates the 
submandibular gland from the tail of the parotid gland is divided freeing the submandibular gland to allow for 
anterior retraction of this gland. A block of upper deep jugular nodes are removed after elevating the fascia 
from the sternocleidomastoid muscle and are sent to pathology. The removal of these nodes allows exposure 
of cranial nerves X, XI, and XII; the internal jugular vein; and the internal and external carotid arteries (Fig. 
29.4 ). The posterior belly of the digastric muscle and the stylohyoid muscles are then isolated and divided near 
the mastoid tip and retracted medially. This gives further exposure of the vascular structures, nerves, and the 
styloid process. The external carotid artery is now easily seen as it passes between the stylohyoid and stylopha­
ryngeus muscle. This artery is divided (Fig. 29 .5). A ribbon retractor is then placed on the angle of the mandible 
to retract it medially. This makes identification of the stylomandibular ligament easier. This dense, connective 
tissue band extends from the styloid process to the angle and a portion of the ramus of the mandible. It can be 
quite thinned by very large tumors, and one must be careful to excise the ligament and not cut the tumor. In 
most cases, however, the ligament can be easily isolated and divided with scissors (Fig. 29 .6). The mandible can 
then be further retracted anteriorly, opening the parapharyngeal space. At this point, the surgeon generally gets 
the first view of the tumor (Fig. 29.7). With the mandible retracted and with finger dissection, a plane is then 
established along the styloglossus and submandibular gland inferiorly and continues anteriorly to the mass. 
I establish a plane superiorly along the medial pterygoid muscle and medially along the constrictor muscles 
(Fig. 29. 8). Next, I identify the site of attachment of the tumor to the deep lobe of the parotid gland. It is helpful 
to know the exact location of the main trunk of the facial nerve as you can be surprised by the proximity of the 
tumor to the facial nerve and the often superior extension in the deep lobe of a parapharyngeallesion above the 
level of the facial nerve. If the styloid process is impinging on the surface of the tumor and if there is any risk 
for potential rupture of the tumor capsule with inferior displacement of the tumor by finger dissection, the sty­
loid process can be removed (Fig. 29.9). This occurs when a long, thin, or sharp styloid compresses the tumor 
capsule. The portion of the deep lobe around the tumor attachment site from the retromandibular portion of the 
deep lobe of the parotid gland is isolated (Fig. 29.10). Knowing the position of the facial nerve and the external 
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IBIRE 29.3 Isolation of the lower division and main trunk of the 1acial neNe. 

FBJRE 2I.A Exposure of the neurovascular components of the upper neck. 
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FIIIIIE 21.1 Isolation and division of the external 
carotid artery as it passes above the sty I ohyoi d muse I e. 

carotid vessels and 8880ciated veins is essential in this step and allows for removal of a portion of the gland with 
avoidance of tumor rupture. The tumor is then eaail.y delivered into the surgical field and removed (Fig. 29.11). 

Hemostasis is obtained widJ. bipolar cautery, a Hemovac drain is placed, and the Hemovac is put on suc­
tion for 2 days. The digastric and stylohyoid muscles are sutured. The superficial portion of the parotid gland is 
repositioned and sutured to 1he sternocleidomastoid muscle. The incision is then closed using chromic sutures 
and 5-0 fast-absorbing chromic in the skin. A parotid and neck dressing is then applied. 

Reconstruction is generally not necessary. If there is a malignancy that requires removal of the entire 
parotid gland and surrounding adjacent structures, I have to individualize the need to follow the operative bed 
for recurrence versus 1he desire to reconstruct the soft tissue defect. 

POSTOPERATIVE CARE 

Hemovac drains are kept on continuous suction for 48 hours to collapse the dead space and lessen the risk of 
infection, seroma., or hematoma. For very small tumors, this can be done overnight. Antibiotics are given for 
24 hours to prevent infection, as there is a large dead space after tumor removal. The parotid and neck dress­
ings are removed the following day and reapplied for one further day for additional pressure and hemostasis. 

FIIIIIE 2U Division of the stylomandibular ligament. 
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FIGIIIE 21.7 Early visual izalion of the prestyloid mass. 

The patient is hospitalized until the drains are removed. generally within 48 hours after surgery. For wound 
care, antibiotic ointment or Vaseline is applied 1o the incision site until the sutures dissolve or fall out. Patients 
are allowed 1o shower 48 hours following their operation. 

COMPLICATIONS 

Complications generally occur because of poor knowledge of regional anatomy, an incomplete preoperative 
assessment, performing the wrong operation, or an inexperienced surgeon. One must individualize the approach 
and operative extent based upon the surgical findings. The complication 1o avoid is rupture of the tumor capsule 

FEURE 29.1 Mass is mobilized inferiorly and anterio~y and superio~y. 
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FIIIRE 2tLI Styloid process can be removed in 
certain cases to assist in exposure or lessen risk of 
rumor capsule rupture. 

FIIIRE 21.11 Removal of the deep lobe portion of 
the parotid gland at the site of the rumor origin. 

FIIIIIE 2L 11 Tumor has been removed with exposure of the constrictor muscle and remaining tumor cavity. 
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and tumor spillage. Incomplete removal, especially with pleomorphic adenomas, will likely lead to tumor 
recurrence and the need for subsequent treatment Subsequent surgery in the parapharyngeal space is much 
more difficult There are often multiple tumors, and a long-standing problem begins with managing recurrent 
pleomorphic adenomas. Rupture of the tumor capsule can occur even with wide exposure. The thickness of 
the tumor capsule can be quite variable depending upon whether the tumor is mesenchymal or glandular. The 
glandular areas are often softer and easier to rupture. Rupture can occur due to inadvertent pressure of the 
tumor against the mandible, the styloid process, and the pterygoid plates or from failure to adequately remove a 
portion of the deep lobe near the site of the attachment point of the tumor. One must maximize exposure before 
any manipulation of the tumor is done. 

If rupture does occur, one should remove all gross tumor and then thoroughly irrigate the wound. Even 
with rupture, it has been reported that recurrence occurs in only 10% of patients, but it can take 10 to 20 years 
to detect, and therefore, these numbers may rise with time. 

Injury to the facial nerve is one of the most feared complications and should not occur if the surgeon 
knows where the nerve is located. If you know the location of the nerve, you should not injure it. It is often not 
appreciated how close the deep lobe component of the parapharyngeal tumor is to the main trunk of the facial 
nerve. Temporary mild paresis of the lower face can occur from mobilization of the marginal branch of the 
facial nerve, but this generally resolves in a short period of time. 

First bite syndrome is a common occurrence with mobilization or division of the inferior portion or tail of 
the parotid gland. The exact etiology of this is indeterminate. First bite pain lasts for several seconds and then 
is gone. It may occur with only certain foods or beverages. Starting the meal with another type of food may 
prevent the pain. First bite pain generally lessens over time and is gone by 1 year. 

Numbness of the ear lobe as a result of cutting the greater auricular nerve always occurs. However, in one 
year's time, secondary to an ingrowth of additional sensory nerves, the main area of numbness is the lobule of 
the ear. Hematomas, seromas, and infections are all lessened by meticulous hemostasis, antibiotics, Hemovac 
drains, and pressure dressings. 

Damage to the carotid artery is rare with prestyloid lesions, but one has to be aware of the potential risk 
to the internal carotid artery in elderly individuals. Tortuous carotid arteries can extend to or through the floor 
of the parotid bed and contact the capsule of prestyloid tumors. Injury, in these cases, is possible. Hematoma 
and postoperative bleeding with parapharyngeal lesions can cause significant airway obstruction requiring 
emergency tracheostomy and necessary reexploration of the surgical site. Therefore, surgical care and attention 
to detail is mandatory. 

Removal of a malignant prestyloid tumor with its attendant expanded excision and, when necessary, 
removal of surrounding structures, nerves, bone, muscle, vessels, and lymphatics all increase the risk of poten­
tial morbidity. The biggest risk remains tumor recurrence. 

RESULTS 

Prestyloid tumors that are benign have a low risk of recurrence if the exposure and principles described in the 
cervical-parotid approach are followed. Detection of recurrence, however, can be challenging, and patients 
have to be followed with yearly and then every other year imaging studies. A report detailing results in 
68 patients with pleomorphic adenomas of the parapharyngeal space showed recurrences in only three patients. 
In cases in which the tumor was ruptured, recurrence may be detected over many years. For all cases of para­
pharyngeal lesions that were benign, in one reported series, time of recurrence was noted from 2 to 23 years 
with a median of 7 years. Factors associated with recurrence included prior open biopsies, tumor rupture, and 
incomplete removal. There clearly are unique challenges removing certain prestyloid lesions such as lympho­
vascular lesions and, of course, malignancies. 

Patients with malignant tumors of the prestyloid parapharyngeal space generally do poorly, and their 
ultimate outcome is primarily determined by the histology and extent of the tumor. In one series of 35 cases of 
malignant tumors of the prestyloid space, recurrence or persistence was noted in 27, and ultimately, 63% died 
of their tumor. When recurrence does occur, death is likely in over 80%. In this series, only five patients were 
alive without disease at the time of last follow-up indicating the problems with late diagnosis, tumor extent, and 
significant morbidity with malignant lesions of the prestyloid space. 

PEARLS 

For large tumors, maximizing the space to work in when mobilizing a tumor will reduce the risk of capsular 
rupture by retraction of the mandible, medialization of the lateral aspect of the submandibular gland, division 
of the stylomandibular ligament, division of the external carotid artery, division and reflection of the posterior 
belly of the digastric and stylohyoid muscle, and removal of a prominent styloid process. 
For dumbbell tumors that are palpable as a parotid mass and displace the facial nerve, the superficial lobe can 
be reflected anteriorly to isolate the nerve and then replaced after tumor resection. 
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For most prestyloid tumors, only a small portion of the deep lobe of the parotid needs to be removed. 
Identification of the facial nerve will avoid injury to this structure. 
Always individualize the approach to the surgery in this area based upon the clinical behavior, size, imaging 
studies, and operative findings. 
In elderly patients, the internal carotid artery can be quite tortuous and extend through the floor of the parotid 
musculature and fascia of the prestyloid space to lie in close contact to the tumor. Careful review of imaging 
will aid avoidance of carotid injury to the carotid artery. 
The cervical-parotid approach can be extended retroauricularly for patients with skull base extension from 
involvement of the poststyloid portion of the pampharyngeal space. Further exposure of the pampharyngeal 
space can be done with a combined parasymphyseal mandibulotomy through a lip split incision. 
For small tumors, removal of the upper jugular nodes and isolation of the vessels are not necessary. 
Keep a Hemovac drain in place for 2 days to collapse dead space and reduce the risk of hematoma or 
infection. 
If a plane is not established easily around the borders of the tumor, with the exception of the attachment 
portion to the deep lobe, you should be concerned about malignancy or prior transoral biopsy. 
Treat a prestyloid pampharyngeal tumor like one would manage a palpable mass in the parotid gland. 
Awareness of the facial nerve will aid in removing the necessary deep lobe parotid tissue with the tumor. 
Frozen section pathology will aid in performing additional surgery, that is, a parotidectomy or neck dissec­
tion. This discussion should occur preoperatively with the patient. Additional surgery is easier to do at the 
time of the first operation than later. 

PITFALLS 

Not identifying the facial nerve could lead to injury of this structure. 
Failure to always individualize the approach to the surgery in this area based upon the clinical behavior, size, 
imaging studies, and operative findings 
In elderly patients, the internal carotid artery can be quite tortuous and extend through the floor of the parotid 
musculature and fascia of the prestyloid space to lie in close contact to the tumor. Careful review of imaging 
will aid avoidance of injury to the carotid artery. 
Not keeping a Hemovac drain in place for 2 days to collapse dead space may increase the risk of seroma, 
hematoma, or infection. 
Biopsy of a tumor via an incisional transoral approach as opposed to a FNA may lead to the recurrence of 
the tumor. 
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Moore EJ, Olsen KD. Complications of surgery of the parapharyngeal space. In: Eisele DW, Smith RV, eds. Complications 

in H~ad and N~clc Surg~ry. Philadelphia, PA: Mosby/Elsevier, 2009:241-250. 
Bradley PJ, Bradley PT, Olsen KD. Update on the management of parapharyngeal tumours. Curr Opin Otolaryngol H~ad 

Neck Surg 2011;19:92-98. 
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Eugene N. Myers 

INTRODUCTION 

EXCISION OF THE MASS IN 
THE BUCCAL SPACE 

Muses arising in the buccal space or in the accessory lobe of the parotid gland are llDCOQmlOD and may present 
u a. ~ibk mu.s in the cbeet or as a. mass distorting 1be lxlccal mUCOIIL SUK:e a wide 'Variety of tumon ari!le 
in this area, a precise diagnosis is often clifficult to make. A detailed histmy, clinical e.umination, and imaging 
s1udies are essential in defining the location and extent of these tumors. Although fine-needle aspiration biopsy 
(FNAB) may provide important diagnostic information, only complete acision of the mass with histopatho­
logic evaluation will provide a definitive diagnosis. 

Most of the tum01'8 in the buccal space are benign and are of salivary gland origin. However, other types of 
benign u well u malignant tumors and other histologic types may arise in this area. Rarely, cancer metastatic 
from a distant site will present a challenge in diagnosis and :management Thblc 30.1lists the lesi01111 from our 
own experience and those reported in the literature. The operative techniques for removal of these 1lJmors are 
challenging because the technique must provide good exposure for tumor removal in order to prevent damage 
to lhe facial nerve and SteniiCDB duct and to assure a good cosmetic outcome. 

HISTORY 

The finding of a mass within the Nbstance of the cheek poses a diagnostic problem since this may arise from 
many types of tissUCII present in the buccal space or may be metastatic from a distant site. A detailed histmy, 
clinical examination. and imaging studies are important in miving at a speci1ic diagnosis. However, the final 
di.agnosis is often elusive and must be confirmed by smgical acision and histopathologic evaluation. Obvi­
ously, pain. i.nfiltiation of the overlying facial skin, and facial weakness suggest malignancy. 

A mass in the buccal space piCSCIIt3 in a unique fashion. 'J.b.eje are .readily appan:nt because they may be 
seen just deep to the skin of the cheek or in the buccal mucosa. 1'be typical history ei1COUIItmed in such patients 
is tbat of a slowly growing, painless ows in the cheek. whi.cb disturbs facial symmetty. The masa is usually 
nontmder and rarely ill pain or facial nerve paralysis noted at 1be time of presentation. The maas may lie closer 
to the buccal mucosa so tbat the patient may discover the inttaora1 mus by feeling it with their tongue. In !IOIDe 

patienls. the mass interferes with their denture!~ fitting properly. 

PHYSICAL EXAMINATION 

A mass in the buccal space, which presents externally, should be inspected can:fully, and 1he dimensi01111 of 
the lesion should be measured and recorded. These lesiOD8 are typi.cally nontender and should be evaluated 
by bimanual palpation. Stensens duct should be identified and an attempt should be made to express saliva 
from the duct Detailed inspection of facial nerve function must be cmied out Any sign of weakness of the 
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CHAPTER 30 Excision of the Mass in the Buccal Space 

A 

MURE 30.1 A: External view of a mass in the right buccal space mass. B: Note the intraoral bulge produced by the mass. 

facial nerve should be: recorded since this will have an impact on the plan for smgical management Fixation 
of the skin, obsi:Nction of Stensens duct, facial weakness, and pain are suggestive of a malignant tumor. In 
some instances, par1icularly in very dlin individuals, dl.e mass may be: visible both externally and internally 
(Fig. 30.1). 

INDICATIONS 

A man arising in the buccal space should be: removed for definitive padl.ologi.c diagnosis. Removal of a mass in 
the bwx:al space should be considered an excisional biopsy, but, as such, the approach must be thorough sina: 
most of dl.ese lesions are benign and complete excision is bodl. diagnostic and dl.erapeutic and should be cura­
tive. Simply exposing the tumor and taking a biopsy only invites spillage of tumor into dl.e wound and seu dl.e 
stage for seeding of the wmm.d and potential n:cum:ncc. 

CONTRAINDICATIONS 

There are no contraindications to sw:gery based upon the local factors; however, comm:bidities, such as severe 
canliovascular disease. m.aJ'kedly debilitated or demented patients, or patients widl. end-stage renal or pulm~ 
nary diseue, will probably not benefit by excision of these tumors. H dl.e tumor involves the skin or buccal 
mucosa or facial nerve, malignancy would be: suspected, and in such cases, ultrasound-guided FNAB may help 
in achieving a diagnosis necessary to plan for palliative treatment. 

PREOPERATIVE PLANNING 

Imaging Studies 
Imaging studies should be canied out because often times they provide valuable information that can help in the 
differential diagnosis of a mass in the buccal space. Bodl. cr and MR. scanning are used in the evaluation ofdl.e 
mass in the buccal space. Detailed studies by Kurabayashi et aL evaluated a large series of patients by cr and 
MR. The cr images were assessed for dl.e number, location, internal architecture, and m.argin of dl.e lesions and 
dl.cir relationship to sw:rounding structures. Their study concluded that while cr was useful in demonstrating 
the presence and location of the mass in the buccal space, it had limited value in differentiating benign from 
malignant tumors. Only 7 out of 11 malignant tumors in their study were correctly identified. Kilrabayasbi et aL 
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RIIR30.2 
Schematic illustration in 
oblique lateral view of the left 
buccal space and its contents. 

SECTION 4 Salivary Glands 

also studied a series of 30 patients wi1h benign and malignant lesions in the bw:cal. space using MRI. The aulhotS 
concluded that MRI was useful in demonstrating the extent of lesions in the buccal space because of its exccllent 
soft tissue contrast; however, the sensitivity of pn:dic:ting malignancy was only 29%. 

PET~ scan can a1ao be useful in defining the location of the lesions and in forming the diJferential 
diagnosis and, in the case of malignant tumors, can also aid in demonstrating distant metastases. No large series 
of cases evaluated by PET-er scanning exists. 

Fine-Needle Aspiration Biopsy 
The role of FNAB in the evaluation of a mass in the cheek is another tool in the evaluation of a mass in 1he 
buccal space. While some authors have found it useful. it may al110 be misleading and have certain disadvan­
tages. Seve.ral disadvantages have been pointed out such as possible damage to Che facial nerve, hemo.nhage, 
introduction of infection, and scaning of tissue planes around the facial nerve, thereby increasing the chances 
of damage to 1he facial nerve during sw:gery. The complications can be mjnimiud using image guidance for 
this procedm:e. Under no ciicumstance should a core biopsy be taken due to the potential for damage to the 
facial nerve. 

I do not advocate routine FNAB in 1he evaluation of a mass in the bucx:al space since it really does not alter 
Che management. Complete excision with definitive diagnosis based upon pennanent section histopa1hology 
should be Che standard approach. 

SURGICAL TECHNIQUE 

Many external surgical approaches to tumors of Che buccal space have been described. However, Che most 
commonly used approach to Che lesion is a direct intraoral, transmucosal incision with dissection and 
removal of 1he mass. This approach is appealing because the bulging of the tumor into the intraoral area 
would seem to lend itself to easy excision and eliminates an external scar. However, while this may seem 
advantageous and is quicker owing to tess dissection, it does not provide adequate exposure of the branches 
of the facial nerve and Stensens duct and is to be discouraged Complications arising from intraoral excision 
include temporary or permanent facial nerve weakness or paralysis and a sialocele resulting from transection 
of Stensens duct. 

There is no need to identify the main trunk of the facial nerve, dissect each branch, or do a parotidectomy 
since these masses are located anterior to the anterior border of the parotid gland. I have designed the extended 
parotid submandibular incision approach to remove tumors of the buccal space and accessory lobe of the 
parotid gland. This approach eliminates the problems found wilh previously described incisiom. It also pro­
vides excellent exposure and minimizes the risk of the most common oomplicati.ons such as injury to Stensens 
duct and the facial nerve. I have found 1hat this technique also provides an excellent cosmetic result because 
most of the incision is placed in natural skin folds. For those patients who desire almost complete camouflage 
of the excision, a modifi.cd rhytidectomy incision can be used. Following the doctrine of info.rmcd consent, the 
operation is described to and discussed with 1he patient prior to surgery, and I explain 1hat the buccal branch 
of the facial nerve is usually incorporated into 1he capsule of 1he tumor or lies adjacent to 1he tumor and is 
d!.erefore vulnerable to intraoperative injury with postoperative weakness or paralysis possible due to direct 
injury or stretching of the nerve during the dissection. I use an intraoperative facial nerve stimulator, which 
facilitates the accurate identificati.on of 1he facial nerve and its branches. The surgeon should have a detailed 
knowledge of the anatomy of the buccal space, the contents of which include the branches of the buccal brandt 
of the facial nerve, Stensens duct, the facial artery and vein, and the lymphatic suuctures (Fig. 30.2). 

BI.ICCinatcr mll8de 

Fac:ial artery Fadal vein LymphaUc channels 

Facial nerve 
(buccal branch) 



CHAPTER 3D Excision of the Mass in the Buccal Space 

Description of Technique 

FMURE 30.3 Extended parotid-submandibular 
incision. 

The patient is placed UDder genenl endotnchcal anesthesia without paralytic agents. The endotracheal tube 
is secured in the oral coiD.Dliasure contralatetal to the side of surgery. The patient is prepped and draped 
with the hemiface exposed. Ointment is placed in both eyes and the eyelids contralateral to the surgical 
site are taped abut. No sutures or tape is placed on the eye in the operative field. I do not usually use facial 
nerve monitoring since only branches of the buccal branch of the facial nerve are at risk and can readily be 
identified. 

The incision is the usual pamtidectmny incision modified only by extending it approximately 2 em supe­
riorly and 2 to 3 em anteriorly in the submandibular skin creue. Extending the skin incision in this manner 
allows dissedion more anteriorly than would be possible with the usual incision. The incision is placed in 
natural skin folds to camouflage the scar (Fig. 30.3). Th make the incision, I use a needle tip electrocautery set 
on coagulation, which provides a dry field. Skin boob are inllerted and the akin is undermined sharply off the 
superficial musculoaponeurotic system (SMAS) using a no. 15 blade staying in a plane between the subcuta­
neollS tissue and the SMAS. Bleeding is rarely c:ncountcrcd. At!. the disiection proceeds anteriorly, right angle 
retractms are used to retract the skin anll:riorly in order to identify the man. Dissection is carried to the anterior 
border of the mass. Once the anterior border of the mass has been reached, a nerve stimul.ator is used to locate 
the buccal bnmches of the facial nerve. There are usually two branches ll.880ciated with the IIJli.&S, which may 
be incorporated into the capsule of the tumor (Fjg. 30.4) or may be located either superior or inferior to the 
IIJli.&S. After the nerve is identified with the nerve stimulator, the soft tissue surrounding the nerve is dissected 
off the mass with a small blunt tip scissors. The nerve is skeletonized anteriorly and posteriorly and mobilized 
o.lf of the tumor. 

Once mobilization of the nerve(s) is complete. sharp and blunt dissection is u.sed with the blunt 
tip scissors to separate the capsule of the tumor from the surrounding soft tissues. A small nerve retrac­
tor is used to .retract the nerves off the tumor and arterial loops are placed around them. The nerves are 
mobilized. SU:nsens duct is medial in the buccal mucosa and is not identified with this approach. Once 
the tumor has been mobilized from the surrounding soft tissue, it is removed. and before the specimen is 
sent to pathology, a suture is placed in the mass for orientation. The nerves are returned to their nonnal 
anatomic position. 

Removal of the tumor leaves a noticeable defect in the facial contour, which I eliminate by approximat­
ing the SMAS over the defect. Hemostasis is obt:ai.ned. The wound is irrigated and closed in layers over a 
Hcmovac drain brought out just adjacent to the postauricular aspect of the incision. I use 3-0 chromic catgut 
subcutaneollS and 6-0 fut-abaorbing catgut in the skin. Steri-Strips are applied to support the wollOd. A gauze 
pressure dressing is applied. 

Rhytidectomy Approach 

Mitz and Peyronie, in 1976, described the .rhytidectomy approach and how this technique allows for n:can­
struction of the contour defect associated with tumor extiipation using the SMAS interposition. The incision 
employed in these cues is the one used for cosmetic .rhytidectomy (Fig. 30.~). The incision begins at the 
temple and continues in a preauricular crease and then along the posterior aspect of the tragus. The incision 
is carried inferior to the ear lobe and up to the level of the posterior auricularis muscle and posteriorly into 
the hairline. The skin is undermined anterior to the tumor, mobilized, and retracted away from the tumor. 
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RIIR30.4 
A: Mass in left cheek (frontaf 
~ (arrow). B: Mass in left 
cheek (lateral vie~ (an-~. 
C: Surgical exposure of a 
rumor in the buccal space 
demonstrating the braoclles 
of the facial nerve adherent to 
the lateral aspect of the mass 
(;m~. D: Exposure of the 
ooccal branches of the facial 
nerve and their relationship 
with the tumor. E: Technique 
of closure of the extended 
paroti!Hubmandibular 
incision. 
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The tumor is then excised as described above. After removal of the tumor, the SMAS is closed directly to 
give sufficient support to the clleek. to avoid deformity. Rotation of a flap of SMAS has been recommended 
for defects that are too large for direct closure or advancement closure. This technique distributes the volume 
defect over a wider area and makes the depression less noticeable. Postoperative care is the same as for the 
parotid submandibular approach. 



CHAPTER 30 Excision of the Mass in the Buccal Space 

B 

POSTOPERATIVE CARE 

The Hemovac is attached to suction. Proper functioning of the Hemovac must be monitored by Che nuning 
staff. The pressure dressing and drain an: removed on Che first postoperative day, and the patient is discharged. 
Steri-Strips and sutures are removed in 5 to 7 days. 

COMPLICATIONS 

The most common perioperative complication is a hematoma octUUing with a frequency of 1% to 15%. I have 
had one hematoma in our series of cases. Other important potential complications include injury to the facial 
nerve, parotid gland. or Stensens duct. which may result in facial asymmetry, parotid sialocele, or parotid 
fistula. Can: lllll8t be takn in undermining the superior aspect of Che tlap because the zygomatic branch of Che 
upper division of Che facial nerve is superficial in Chis an:a and the branch could be injured with resultant facial 
nerve paralysis. 

Complications can be minimiud by excellent exposure, meticulous dissec:tion, and identification of 
important slnlctun:s, which is exactly why I use the parotid-submandibular approach. My motivation to design 
the extended parotid-submandibular incision to provide excellent exposure resulted from an experience I had 
of providing postoperative care for a patient who had a buccal space mass removed.dlrough an incision in Che 
buccal1IWC0811, sustaining injury to the facial nerve and developing a sialocele in Che buccal space due to inad· 
vertent injury to St.ensens duct, all of which took several months to resolve. The resultant technique prevents 
such an injury. 

RESULTS 

Masses arising in the buccal space are usually common tumors that present in an unusual site. Clinical 
examination and radiologic correlation provide valuable information regarding the location and extent 
of these tumors. FNAB may provide additional information in certain cases. However, the only way to 
characterize these masses is by excision and pathologic evaluation. Surgery is both diagnostic and usually 
curative with these tumors. The parotid-submandibular technique is a systematic, versatile, and cosmeti­
cally acceptable approach that provides excellent exposure to the buccal space and allows identification 
and protection of the branches of the facial nerve. I have bad no recurrences or serious complications in 
our two series. 

Two patients an: worthy of mention. One patient had a lymphoma. She was referred to medical oncology 
for further evaluation and treatment The second patient presented with a mass in the cheek. MRI revealed 
a well-circumscribed mass in Che accessory lobe of the parotid. Excision of this mass through the parotid­
submandibular approach was uneventful. However, the pathology report indicated. that this was metastatic 
renal cell carcinoma. MRl of the abdomen revealed the primary tumor in the kidney, which was subsequently 
removed surgically. 
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PEARLS 

Rigorous evaluation and treatment planning including imaging studies are essential prior to surgical 
management. 
Educating the patient regarding postoperative appearance and possible complications is critical. 
Undermine in the plane between the subcutaneous tissue and the SMAS. 
Begin to look for the branches of the buccal branch of the facial nerve once the soft tissues have been 
undermined to the anterior border of the parotid gland. 
Identify the branches of the facial nerve using the nerve stimulator and dissect them off of the tumor. 
Retract the branches of the nerve away from the tumor in order to excise it without injury to the nerve. 
Closing the SMAS will prevent an unsightly depression in the cheek. 

PITFALLS 

Lack of exposure of the mass of the buccal branch of the facial nerve may lead to permanent damage to the 
facial nerve. 
Damage to Stensens duct will result in sialocele. 

INSTRUMENTS TO HAVE AVAILABLE 

Standard parotidectomy tray 
Small sharp/blunt Senn retractors 
Nerve retractors 
Facial nerve stimulator 

SUGGESTED READING 
Gallia L, Rood SR, Myers EN. Management of buccal space masses. Oto/Qryngol Head Neck Surg 1981;89:221-225. 
Rodgers GK, Myers EN. Surgical management of the mass in the buccal space. Laryngoscope 1988;98:749-753. 
Madorsky SJ,Alli.son GR. Managementofbuccalspace tumors by rhytidectomy approach with superficialmnsculoaponeurotic 

system reconstruction. Am J Oto/Qry11gol1999;20:Sl-SS. 
Kurabayashi T, Ida M, Tetsumura A, et al. MR imaging of benign and malignant lesions in the buccal space. Dentomaxillofac 

Radiol2002;31 :344-349. 
Kim HC, Han MH, Moon MH, et al. CT and MR imaging of the buccal space: normal anatomy and abnormalities. KDrean 

I Radiol200S;6:22--30. 
Walvekar RR, Myers EN. Management of the mass in the buccal space. In: Myers EN, Ferris RL, eds. Salivary Gland 

Disorders. Springer, Heide1burg 2007;17:281-294. 
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INTRODUCTION 

EXCISION OF THE 
SUBMANDIBULAR GLAND 

The principal reuons for excision of the submandtllular gland are the preaence of refractory sialadeni.t:ia or 
the concern for DCOpluia. Prior to embuting upon excision of the submandibular glaDd. it is incumbent 
upon the surgeon to ucertain the diaposis of the salivuy gland pathology present so that the smgery may 
be Wlored appropriately. Submandibular si.aladenitis may be idiopathic or secondary to chronic sialolithia­
sis. Neoplasia, on the other band, comprises a wide spectrum of heterogeneous tumors that may be benign 
or malignant .. 

A detailed history and physical examination are important for differentiating chronic inftammatnry di&­
ease from a neoplasm. Preoperative i.n:Jqing studies and the use of fine-needle aspiration biopsy will provide 
diagnostic infmmation fur achimng the appropriate preoperative diagnosis. 

The surgical approach is quite different depending upon wb.edler the surgeon ia dealing with a chronic 
inflaounatory process or neoplasi.a. Th avoid inappropriate or inadequate surgery, the SUJllCOD must achieve 
a working diagnosis prior to excision. Table 31.1 displays our expcricm:e with tumors of the submandibular 
gland and the histologic spectrum of malignancy. Benign neoplasms include pleomorphic adenoma, monomor­
phic adenoma and benign lymphoepitheliallesion. 

For a chronic inftiUiliDlltory process, an extracapsular dissection and a capsular excision of the su~ 
mandibular gland is adequate, whereas for suspected neoplasia, the minimal. surgical procedure should be a 
complete dillJCCtion of levels lA and m. Thus, appropriate preoperative planning and differentiating between 
sialadcnitis and neoplasia of the submandibular gland are critical to avoid an inadequate operation should a 
DCOplum be the underlying pathology. 

HISTORY 

A complete history will usist the clinician in achieving the correct diagnosis. For patiema with chronic sial­
adenitis, typical symptoms includes intermistent swelling of the submandibular glaDd often exacerbated by 
eating or drinking. Over time, the gland may become fum, fibrotic, and chronically painful. There may be a 
history of sialoli1hs that have been removed t:ransorally. In severe cues of sialadenitia, abecess formation. may 
have occurred in the put Conversely, in patients with submandibular gland ncopl.uia. gradual enlugement 
is typical. For instance, in patients with a pleomorphic adenoma of the submandibular gland, enlugement 
may have occurred over aevcraJ. yean. For those with malignant tumors, progressive enlargement generally 
occurs over a shorter interval. Pain may be a symptom in patients with an acute relapse of sialadenit:ia. For 
patients with benign neoplasms of the submandibular gland, pain is an uooommon symptom. In up to 20% of 
patients with malignant tumors of the submandibular gland, pain may be constant and progressive. Cranial 
nerve palsies, including weakness of the lower lip, numbness of the tongue or paresthesia.s, and paralysis of 
the hemitonguc, may occur in patients with malignant tumors. Inquiry into the presence or absence of these 
symptom& is important. 
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TAll.£ 31.1 Histologic Distribution of Submandlbll• 
Gland Carcinomas 

HIIIDIDIY 

Adenoid cystic 
Mucoepidermoid 
Adenocarcinoma 
Squamous cell 
Undifferentiated 
Acinic cell 
Lymphoepithelioma 

II= 12 patlanll 

Carcinoma ex pleomorphic adenoma 
Other 

PHYSICAL EXAMINATION 

Numbar 

49182 (59.8%) 
13182 (15.9%) 
5/82 (6.1%} 
1182 (1.2%) 
3182 (3.7%} 
1182 (1.2%) 
1182 (1.2%} 
1182 (1.2%} 
2182 (2.4%) 

Physical examination for patients with submandibular gland enlargement should include inspection and 
palpation of the neck as well as the oral cavity. The size and consistency of dle gland should be documented, 
as should the presence or absence of tenderness and whether or not the gland is mobile. The important cra­
nial nerves assessed include the marginal mandibular branch of the facial nerve; the lingual nerve, which 
provides sensation to the ipsilateral oral tongue; and the hypoglossal nerve, which provides motor innerva­
tion. Involvement of the hypoglossal nerve may be manifest by atrophy of the hemitongue, fasciculations, 
or deviation on protrusion of the tongue to the side of the paralysis. The presence or absence of trismus 
should be assessed and, if present, is indicative of invasion of the medial pterygoid muscle. With the moudl 
open, the submandibular gland should be palpated and massaged to determine if saliva can be expressed 
from the Wharton duct. Bimanual palpation of the ftoor of the mouth and submandibular gland is important 
and may indicate dle presence of a stone in the submandibular duct. Bimanual palpation will also provide an 
estimate as to the size of the gland, an indication as to fixation of dle gland to the mandible or surrounding 
structures. Palpation for enlarged lymph nodes is critical and, if adenopathy is present, supports the pres­
ence of malignancy. The presence of lymphadenopathy in the upper neck should raise a concern that one 
is dealing with a malignant tumor of the submandibular gland, especially if present in level I along widt 
enlargement of dle gland. 

INDICATIONS 

Surgery for excision of the submandibular gland has two broad indications. The first is for chronic inflamma­
tory disease that includes certain patients with sialoliths, and the second is for suspected neopluia. In patients 
with chronic inflammatory disease, repe.Ucd painful swelling of the gland during st:imulated salivation is usu­
ally not alleviated by medical treatment. and surgical excision should be conside.red. These patients may or 
may not have sialoliths. Occasionally salivary stones an: in the most proximal portion of the Wharton duct and 
an: not amenable to removal with sialcndoscopy or sialodochotom.y. In these cases, excision of the gland and 
dte proximal portion of dte duct lwboring dte stone is indicated. For patients with a history of submandibular 
gland infection and abscess, excision should be performed following an interval to allow the acllie inflamma­
tion to subside. 

Patient~ wi1h suspected neoplasia should be considered for surgery. The miDimalsurgery for a neoplum 
of the submandibular gland is a level I dissection that removes the gland and the facial lymph nodes. Enucle­
ation of the gland should be avoided in these cases to avoid incomplete excision of tumor. 

CONTRAINDICATIONS 

A contraindication to surgical .removal of the submandibular gland for patients widl eidler salivary stone or 
chronic inflammatory disease is lack of adequ.ale conservative therapy. Stone removal by endoscopic or tran­
soral procedures should be performed as a fust step when feasible. For .recurring sialadenitis, hydration, oral 
antibiotics, and sialogogues should be given a trial to alleviate symptoms. When neoplasia is suspected, dle 
principal contraindication to surgical removal would be the patient's inability to tolerate general anesthesia. 
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PREOPERATIVE PLANNING 

Imaging Studies 

Imaging studies may be performed prior to excision of the gJand. A computed 1omograpby (CT) scm with 
contrast will provide infmmation xeganling involvc:mcnt of the mandJ.'ble, the pn:sence or absence of padwlogic 
lympbadenopadly, and the local extent of the tumor. Submandibular sialolidla an: radiopaque iD 80% of patients 
when present. 'lbe gland may demonstrate enlargement and diffuse enhllDMOent in cases of chronic inflam­
matory disease. AB with parotid neoplasms, imaging lacb specificity for differentiating benign from IJUI)jgnaut 

tumors. Magnetic resonance imaging (MRI) scanning will provide soft ti.uue detail superior to cr scans and 
may demonstrate eub.ancement of the lingual or hypoglossal nerves or enlargement of the neural structures tbat 
would raise suapici.on for malignancy. At times, bah modalities may be helpful when evaluating a patient widl 
a maligDant tumor. 

Fine-Needle Aspiration Biopsy 

Pine-needle aspiration biopsy is a useful tool for differentiating chronic jnftammatmy diseue from neopl.uia. 
In patients with chronic sialadenitis, cytologic C!Xamination will typically demonstrate the presence of acute 
and chronic inflammatory cells. In contrast. however, fine-needle aspiration for patienb with DeOplasms will 
demonstrate the preserwe of neoplastic cells, but differentiating benign from maUgnant tumors is more diffi­
cult. Nc::verthel.ess, an experienced. cytopathologist will acx:urately dilferentiate infillllliillltion from neoplasia in 
85% to 90% of cues. Ultrasound-guided fine-needle aspiration biopsy should be employed when anatomic 
imaging demonstrates areas of heterogeneity iD the gland suapicious for ncoplaai.a. Thi.s will improve the accu­
racy and the diagnostic utility of fine-needle aspiration biopsy. Finally, if en1aigcd lymph nodes wen: present, 
fine.needle aspiration biopsy may confirm the presence of regional metastasis. 

Table 31.2 provides an algorithm for difJereDtiating benign jnftammatnry conditions from a ncoplutic 
process. 

Informed Consent 
Prior to embarking on surgery, the risb of the procedure should be carefuDy explained to the patient. The 
usual risk factors include general m:athesia, bleeding. and infection. Due to the proximity of important cranial 
nerves in the operative field, the patic:nt should be apprised of the possibility of weakness of the lower lip, 
numbness of the tongue, or paralysis of the tongue on the operated side due to injury to the mugiDal mandibu­
lar, lingual. and hypoglosllal nerves, respectively. 

SURGICAL TECHNIQUE 

The surgical approach diffc:rs depending upon the diagnosis of sialadenitis venus neoplasia. The former 
requires a limited incision and essentially an excracapsular removal of the submandibular gland with pres­
ervation of all nerves in the region. Conversely if one is excising either a benign or malignant neoplasm, 

TAILE 31.2 Dlffanmllatlng N8Upllllla From Cbronlc Slaladanllls ..... IIIIIHIIII 

SWelling Progressive (slow/rapid) lrmrmhMt 
Fever tble Actlte ~live 
lymphadenopathy 20%-30% (malignant only} Rare (reactive) 

Pain Malignant tumors (20%) With infection/during meals 

Cranial nerve lingual/hypoglossal nerves None 
deficits 

Plain radiographs lntraglandular calcifications (pleomorphic adenoma} Sialoliths (80% radiopaque) 

CT/MRI MasS/salt tissue exlension, bone, nerve Enlarged gland w/o mass 

l 
involvement. poorly defined margins 

NegaiM> for rumor _j Fin~ needle aspirate Positive or suspicious for tumor 
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the incision should be more generous, since the basic surgical procedure is a dissection of level I. In an 
operation for chronic sialadenitis, it is important to remove the entire gland, including any sialoliths that 
may be present in the submandibular duct, and all adjacent nerves should be preserved. When operating 
for neoplasia, all uninvolved nerves should be spared; however, the lymph nodes in levels IA and IB and 
the entire submandibular gland should be removed. The anatomic boundaries of the level I dissection are 
from the medial edge of the contralateral anterior belly of the digastric muscle anteriorly including the 
submental lymph nodes. The inferior limit of the dissection is the digastric tendon. Posteriorly the limit 
extends to the posterior belly of the digastric muscle. Within level IA, the facial lymph nodes as well as 
lymph nodes anterior to the mylohyoid muscle that drain the floor of the mouth should be included along 
with submandibular gland. 

Gland Excision for Chronic Sialadenitis 
General anesthesia is used without paralytic agents. The patient is placed on a transverse shoulder roll to 
extend the neck and to facilitate dissection. The ipsilateral neck is prepped and draped including the entire 
submental region with the corner of the mouth exposed. For chronic sialadenitis, the entire submandibular 
gland is removed in an extracapsular plane without the need for lymphadenectomy. The appropriate incision 
is made two fingerbreadths below the angle of the mandible in a natural skin crease and approximately 4 
to 5 em in length. The skin may be infiltrated with 1% Xylocaine 1-100,000 epinephrine for hemostasis. 
The skin incision is deepened through the platysma muscle. The superior skin flap is elevated to the edge 
of the mandible with care being taken to avoid incising the superficial layer of the deep cervical fascia. By 
leaving the fascia undisturbed, the marginal mandibular nerve will be protected. The inferior flap is elevated 
below the inferior edge of the submandibular gland. Next, at the inferior edge of the submandibular gland, 
the superficial layer of the deep cervical fascia is incised. The fascia is elevated to the superior edge of 
the submandibular gland and just below the inferior border of the mandible. At the superior edge of the 
submandibular gland, adipose and areolar tissue are present. Within this adipose tissue lies the marginal 
mandibular nerve, the facial artery and vein, and lymph nodes. The facial artery and vein are ligated close 
to the superior aspect of the gland with care being taken not to injure the marginal mandibular nerve, which 
lies more superiorly and has been elevated within the superficial layer of the deep cervical fascia. Once the 
facial vessels are ligated, the gland is dissected inferiorly exposing the mylohyoid muscle. The inferior edge 
of the mylohyoid muscle is retracted anteriorly in order to identify the lingual nerve. The submandibular 
ganglion is identified, isolated, clamped, and ligated just inferior to the lingual nerve. Just anterior to the 
ganglion and coursing from inferior to superior toward the floor of the mouth is the submandibular duct. 
This structure should be carefully palpated to exclude the presence of sialoliths. If these are present, they 
should be stripped inferiorly before ligating the duct. The duct is ligated as close to the floor of the mouth 
as possible. Just deep to the submandibular duct and anterior to the hyoglossus muscle is the hypoglos­
sal nerve. Prior to ligating the duct, the nerve is identified, but the venae comitantes that course with the 
hypoglossal nerve should be avoided to prevent troublesome bleeding. The gland is now free of its attach­
ments and can be reflected posteriorly. At the posterior inferior edge of the gland, the facial vein may be 
encountered and may be retracted or ligated as necessary. The main trunk of the facial artery will be found 
at the superior edge of the posterior belly of the digastric muscle where branches enter the submandibular 
gland. At times, the main trunk of the facial artery is intimately associated with the submandibular gland. 
The main trunk of the facial artery is ligated with a 2-0 silk suture proximal to where the vessel enters 
the substance of the gland. The gland is removed and sent for pathologic analysis. The wound is carefully 
inspected for any bleeding, hemostasis is obtained, and the wound is thoroughly irrigated. A small suction 
drain is placed through a separate stab wound inferior to the inferior aspect of the incision. The incision is 
closed by first approximating the platysma muscle with 3-0 Vicryl interrupted sutures, and then the skin is 
closed with a subcuticular absorbable monofilament suture. The suture line is reinforced with Steri-Strips 
oriented in a vertical fashion. The patient can be discharged home with the drain, which should be removed 
the following day. 

Gland Excision for Neoplasia 

The minimal procedure for excision of the submandibular gland when a neoplasm is suspected is a level IA and 
m dissection. This procedure is analogous to superficial parotidectomy as the minimal procedure for tumors of 
the parotid gland. Shelling out the submandibular gland when a neoplasm is present risks leaving gross disease 
or a microscopically positive margin, thus requiring additional surgery or postoperative radiation for malignant 
tumors and a higher risk for recurrence in cases of pleomorphic adenoma. 

The following is a description of the surgical technique for excision of a submandibular gland neoplasm. 
The patient is supine, placed under general anesthesia with a transverse shoulder roll present to extend the 
neck. The neck and face are prepped and draped in the usual fashion with the neck, submental area, and 
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FlC.-E 31.1 Transverse incision below the horizon­
tal ramus of the mandible. 

comer of the moudl. exposed. A 6- to 7-cm incision is marked out in a natural skin crease extending from the 
anterior border of the sternocleidomastoid muscle to the submental region (Fig. 31.1 ). The incision is placed 
at least two fingerbreadths below the edge of the mandible. The skin and platysma are incised. and the ftap is 
elevated superiorly to the inferior border of the mandible (Fig. 31.2). The inferior flap is elevaled below the 
submandibular gland. H the platysma is infilmued by tumor, the flaps should be elevated in the subcutaneous 
plane with sacrifice of the platysma muscle. Once the flaps are elevated and secured. the uwginal mandibular 
branch of the facial nerve is identified and elevated superiorly with gentle traction to just above the inferior 
edge of the mandible (Fig. 31.3). The fac:iallymph nodes, which lie at the inferior border of the mandible, will 
be included in the dissection. Next, the facial artery and vein are identified. clamped. cut, and ligated just infe­
rior to the marginal mandibular nerve (Figs. 31.4 and 31.S). The lateral aspects of the submandibular gland. 
the facial vessels, and the facial. lymph nodes arc reflected inferiorly with sb:letonization of the mylohyoid 
muscle to its inferior edge just above the digastric tendon (Fig. 31.6). All of the adipose and areolar tissue 
should be included so that the muscle is visible. 

The submental region is dissected next by first skeletonizing the medial edge of the contralateral 
anterior belly of the digastric muscle. The submental lymph nodes are reftccted inferiorly from the lower 
edge of the mentum exposing the underlying mylohyoid muscle in the submental triangle. The specimen is 
reflected toward the ipsilateral anterior belly of the digastric that is also skeletonized. The level lA speci­
men is dissected posteriorly and kept in continuity with the level IB tissue. Once this is completed, a Rich­
ardson retractor is used to retraet the mylohyoid muscle superiorly and anteriorly, exposing the lingual 
nerve and the deeper portion of the submandibular gland. If nerves or m118Cles are infiltrated or encased by 
tumor, they should be resected en bloc with the gland. With the lingual nerve exposed, the submandibular 
ganglion is clamped, cut, and ligated. H perineural invasion is suspected, the ganglion can be sent for 
frozen section to exclude the presence of tumor infiltration. The submandibular duct is then identified and 
followed anteriorly and superiorly. The duct is ligued and the surrounding portion of the submandibular 
gland is reflected inferiorly with the attached spedmen (Figs. 31.7 and 31.8). Prior to ligating the duct, the 
hypoglossal nerve should be identified deep to the duct and preserved if uninvolved by tumor (Fig. 31.9). 
The specimen is now reftected posteriorly, where it remains tethered by the proximal portion of the facial 
artery. The artery is cross-clamped, cut, and ligated. The wound is copiously irrigakd and a suction drain 
is placed. The wound is closed in multiple layers (Figs. 31.10 and 31.11). Pressure dressings should be 
avoided since they can mask an expanding hemiUOma and are of dubious value in preventing postoperative 
bleeding. 

fiUIIE 31.2 Subplatysmal flap elevation. The super­
ficial layer of the deep oorvical fascia remains intact. 
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FI&IIIE 31.3 
The arrow indicates the 
marginal mandibular nerve 
that is visible just deep to the 
superficial layer of the deep 
cervical fascia. 

FI&IIIE31.4 
The facial artery is ligated 
at the inferior edge of the 
mandible. 

FIIIR31.5 
The facial lymph nodes are 
reflected inferiorly with the 
lateral portion of the subman­
dibular gland. 

FIIIR31.8 
The anterior belly of the 
digastric muscle and the 
mylohyoid muscle are 
skeletonized. The nerve to the 
mylohyoid muscle is indicated 
by the tip of the forceps. 

SECTION 4 Salivary Glands 
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FlliiiiE :11.7 The submandibular duct has been 
ligated. The submandibular ganglion is indicated by 
the tip of the clamp. 

RIDlE 11.1 The submandibular duct and the 
ganglion have been ligated.lhe I ingual nerve is visible 
coo rsi ng from posterior to anterior. 

FIIIIIE 31.9 The hypoglossal nerve is visible on 
the surface of the hyoglossus muscle. The nerve is 
deep to the submandibular duct that has been I i gated. 

FlliiiiE 31.10 The gland has been removed and 
bisected demonstrating the neoplasm on the superior 
aspect of the gland. 
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FI&IIIE 31.11 
The wound has been closed 
with a subcuticular suture, 
and the drain is brought 
out through a separate stab 
wound. 
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POSTOPERATIVE CARE 

If dle patient is kept overnight, the suction drain may be removed dle next moming and dle patient discharged 
home. The patient is seen in dle office 1 week later, and the pathology report is discussed. Should dle padlologic 
analysis identify a malignant proce88, the need for radiation or odler adjunctive therapy versus observation is 
discussed at that time. 

COMPLICATIONS 

Complications of this procedure are rare but include hemorrhage, infection, and nerve injury. Bleeding may 
be secondary to a branch of the facial artery that was not ligated adequately or may be of venous origin. Arte­
rial bleeding can ICSult in swelling of the ftoor of the moudl and airway obstruction. Patients with an early 
postoperative hematoma should be returned to the operating room immediately for exploration of the neck and 
identification of dle bleeding source. Weakness of the lower lip may occur due to neuropraxia of the IWUginaJ. 
mandibular nerve lR!t should resolve spontaneously if the nerve is anatomically intact. Inadvertent injw:y of the 
lingual or hypoglossal nerves is rare, provided that the nerves are properly identified and protected when dle 
gland is excised. 

RESULTS 

A good outcome is expected following gland excision for sialolidliasis or chronic intlammatory disease. A 
recurrent problem is encountered when the surgeon fails to remove a distal portion of the submandibular duct 
1hat contains a stone. Subsequent abscess can occur in this setting and may require a transoral incision of 
dle duct, abscess drainage, and stone removal For benign salivary gland tumors completely excised, tumor 
recurrence is rare unless spillage has occurred at the time of resection. Local regional control among patients 
with malignant disease is determined by factors such as: margin status, tumor grade, lymph node metastasis, 
extraglandular spread, and perineural invasion. With adequate surgery and appropriate use of adjuvant radia­
tion, local-regional failures arc rare and occur in <10% of patients. In patients widl adenoid cystic carcinoma, 
local-regional control is excellent, but patients may develop distant metastasis S to 10 years after initial 
treatment 

PEARLS 

• The history and physical examination are critical for differentiating chronic sial.adenitis versus neopla&­
tic disease arising within 1he submandibular gland. The former is chronic and progressive, associated with 
sialolithiasis, and exaccibated by meals, while the latter is progressive glandular enlargement. Hal.lmarlcs of 
malignant disease include pain, skin fixation, cranial nerve involvement, and lymphadenopathy. 

• Preoperative imaging is a critical adjunct to physical examination. A neoplasm will often be heterogeneous 
and may demonstrate normal-appearing gland with a tumor arising from dle gland parenchyma. 

• Ultrasound-guided fine-needle aspi!ati.on biopsy provides accurate cytologic evidence for neoplasia in 8S% 
to 90% of cases, but final diagnosis always .requires histologic con1irmation. 

• Extracapsular dissection of the gland for chronic sial.adenitis is an adequate procedure. The IJ:IliJ:ginal 
mandibular branch of the facial, lingual. and hypoglossal nerves is routinely preserved. 
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Analogous to superficial parotidectomy for parotid tumors, in cases of neoplasia, the minimum procedure 
for neoplasms arising within the submandibular gland is dissection of levels lA and IB to include the gland 
and adjacent lymph nodes. "Shelling out'' the gland in these cases is discouraged, and it risks leaving gross 
disease or a microscopically positive margin, requiring additional surgery or postoperative radiation. 
Invasion of adjacent muscles or cranial nerves in cases of malignant disease mandates resection of these 
structures. Every attempt should be made to excise all gross disease. 

PITFALLS 

Failure to preoperatively differentiate inflammatory disease from neoplasia can lead to an inappropriate 
surgical strategy. 
While extracapsular dissection is adequate for chronic sialadenitis, when neoplasia is suspected, the mini­
mum surgical procedure should be dissection of level I to include the entire gland and facial lymph nodes. 
Variably a lymph node exists on the lateral aspect of the mylohyoid muscle, just posterior and inferior to the 
attachment of the anterior belly of the digastric muscle to the lower edge of the mandible. This is a primary ech­
elon lymph node for submandibular gland malignancies and should be included in a complete level I dissection. 
Inadequate surgery for a submandibular gland malignancy where gross disease is left behind will increase the 
patient's risk for local failure and decreased survival. 

INSTRUMENTS TO HAVE AVAILABLE 

Fine mosquito clamps 
McCabe dissector 
Small Richardson retractor 
DeBakey forceps 
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SECTION 5: NASOPHARYNX 

Sheng-Po Hao 

INTRODUCTION 

ENDOSCOPIC 
NASOPHARYNGECTOMY 

Nasopharyngeal carcinoma (NPC) is a common canoer among 1he Chinese people. NPC is a squam.ou.s cell 
carcinoma 1hat originates from the epithelial lining of 1he nasopharynx. Thus, the definition of NPC strictly 
excludes all the other nasophaJ:yngeal malignancies arising from lymphoid tissue or CODII.Cdive tissue, such as 
lymphomas or sarcomas. 

Cw:n::ntly available d!.erapeutic modalities fur NPC are radiation therapy (RT), c:hemotherapy, or a combina­
tion of both. NPC is highly radiosc:nsitive, and patients presenting wi1h a limited-stage canoer have a high possibil· 
ity for cure after Kr. The treatment ofNPC with current teclmiques ofKr can achieve mcxe than 80% local control 
rate. Concummt ciJplatin-based. chemoradiolherapy with or wilhout neoadjuvant chemotherapy lw produced 
significant impJ:ovmlc:nt in survival and is cum:ntly the standard tR:almtmt strategy for patients with advanced 
locoregional disease. Though NPC is usually a radiosensitive twnor, some do recur after Kr. Local failure, eilher 
pmiBtence or n:c:urrence, in 1he nasophacynx, occurs in 10% to 30% of patients wi1h NPC after initial RT. 

HISTORY 

NPC is diagnosed by cliDical. history, physical examination, and biopsy. A typical clinical hiBtory of NPC 
includes unilateral or bilateral enlaxged painless lymph nodes in the superior aspect of the neck, blood-tinged 
l'binorrhea. conductive hearing loss, and headache. 

PHYSICAL EXAMINATION 

Physical examination of the naBopharynx is pcrfmmed in the clinic widl a minor or fiberoptic nasopharyn· 
goscope. A twnor mass can be visualized in the nasopharynx. These are usually exophytic with superficial 
ulceration. Biopsy is necessary to reach a definitive diagnosis. 

Direct visualization wi1h an endoscope is the most sensitive modality for demonstrating mucosal recur­
rence in the nasopharynx. However, postradiation mucositis or crusting may hinder endoscopic examination. 
Unfortunately, endoscopy may miss residual or n::cummt carcinoma, especially when the tumor is primarily 
submucosal. In one report, 27.8% of deep-seated recum:nt NPC detected by magnetic resonance imaging 
(MRl) were not detected by endoscopy. 

INDICATIONS 

Once NPC persists or n::curs in the naBopharynx. salvage n.asopharyngectomy should be dle treatment of choice 
since there is no reason to believe that 1he NPC cells, which are resistant to a first course of RT, would respond 
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to a second course of Rf not to mention the risk of osteoradionecrosis (ORN) of the base of the skull, a recog­
nized and potentially fatal complication of high-dose RT. The indication for endoscopic nasopharyngectomy 
for recurrent nasopharyngeal carcinoma (rNPC) includes lesions of the central roof or floor of the nasopharynx 
with minimal lateral extension. 

CONTRAINDICATIONS 

Involvement of the parapharyngeal space or bone of the skull base is a contraindication for endoscopic resec­
tion, and I recommend a facial translocation procedure or even a standard craniofacial resection for such recur­
rence. However, patients with extensive involvement of the parapharyngeal space or infratemporal fossa by 
rNPC are generally not good candidates for salvage skull base surgery, as it is difficult to achieve oncologically 
safe surgical maigins in these areas. 

PREOPERATIVE PLANNING 

Imaging Study for Recurrent Nasopharyngeal Carcinoma 
Imaging studies are required for the corn:ct staging and treatment planning for rNPC. Computed tomography 
(CI) and MRI are recommended for the diagnostic evaluation of the extent of the cancer. MRI appears to be 
better than CT imaging for visualizing soft tissue invasion outside of the nasopharynx, demonstrating involved 
retropharyngeal nodes, and identifying skull base or intracranial involvement. MRI is also valuable in defining 
locally recurrent cancer. Both MRI and CT scans have a low sensitivity and moderate specificity for detecting 
rNPC and for distinguishing recurrence from postradiation changes. MRI is superior to CT in differentiating 
postradiation fibrosis from rNPC. Early recurrence is difficult to identify because immature scars and well-vascu­
larized granulation tissues generally reveal contrast enhancement. Sophisticated nuclear medicine examination, 
such as positron emission tomography (PET) scans, appears promising for the detection of rNPC. Asymptomatic 
distant metastases are not rare at the initial presentation; thus, a pretherapeutic evaluation with positron emission 
tomography with [18F] fl.uoro-2-deoxy-D-glucose (FDG-PET) is recommended in the staging process. On PET 
scans, a viable tumor is seen as a focal area of increased FDG uptake due to its hypermetabolic activity, while 
radiation fibrosis is hypometabolic and appears as a focal area of decreased uptake. This technique may be supe­
rior to CT or MRI for detecting recurrent or residual disease. PET, however, cannot provide detailed anatomic 
information about the location of lesions, invasion of vascular and bony structures, and submucosal spread. False­
positive results may also occur in PET because of hypermetabolic features seen in the inflammatory process. 

Molecular Detection of rNPC 
Differentiating between locally recurrent cancer, radiation-induced necrosis, and scarring in the nasopharynx by 
direct visualization with endoscopy or radiologic imaging is difficult until the tumor mass becomes grossly visible 
with ulceration or asymmetric change in the mucosa. It has been reported that the appearance of the mucosa of the 
nasopharynx does not necessarily correlate well with the occurrence of early NPC. Epstein-Barr virus (EBV) is a 
double-stranded DNA virus, which is closely related to NPC. The presence of EBV in NPC is well documented. 
Almost every NPC tumor cell carries clonal EBV genomes and expresses EBV proteins such as latent membrane 
proteins. Quantification of plasma EBV DNA is useful for monitoring patients with NPC and predicting the outcome 
of treatment. The detection ofEBV genomic latent membrane protein 1 (LMP-1) using a nasopharyngeal swab tech­
nique has a sensitivity of 81.8% and a specificity of 98.3% for predicting mucosal recurrence of NPC. A recurrence 
in the mucosa should be strongly suspected if LMP-1 is present again in patients with treated NPC who had a latent 
disease remission ofLMP-1 that exceeded 6 months, even if a nasopharyngoscopy revealed no abnormality. In such 
situations, further investigation by punch biopsy or imaging, such as MRI or PET scans, needs to be considered. 

Undoubtedly, detection of EB V LMP-1 by PCR assay with nasopharyngeal swabbing should be incorpo­
rated as an important part of a follow-up investigation in all NPC patients treated with radiotherapy. The detec­
tion of LMP-1 again in NPC patients treated with radiation can enhance physicians' awareness and encourage 
physicians to shorten patient follow-up intervals, pay increased attention to changes in the nasopharynx, and 
even perform biopsies more frequently in suspicious areas of the mucosa in the nasopharynx. Thus, it is reason­
able to expect that mucosal recurrence may be diagnosed earlier using detection of LMP-1 as one of the follow­
up screening modalities. Moreover, salvage treatment can be more successful when rNPC is detected early. 

The role of LMP-1 as a tumor marker to monitor local or residual cancer after Rf has been established. 
In one report, of the 12 patients with local recurrence, 11 patients had positive LMP-1, including 2 cases with 
normal findings at nasopharyngoscopy. It suggests that nasopharyngeal swabs with LMP-1 detection could 
detect early recurrence, which, after salvage surgery, may actually improve local control and enhance survival. 
The detection ofLMP-1 with subsequent verification ofEBNA-1 from nasopharyngeal swabs in NPC patients 
treated with radiotherapy predicted local recurrence with a sensitivity of 91.7% and a specificity of 98.6%. 
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Naaopharyngeal swabs coupled withLMP-1 andEBNA-1 detection. is simple and convenient, and it has proved 
to be a reliable method in detecting local recurrenc:e in NPC patknts after RT. The detection and removal of 
local rec:um:ncc in the early phases may improve local control as well as enhance patient survival. 

SURGICAL TECHNIQUE 

The nasopharynx occupi.e3 the most cephalic portion of tbe upper acrodige!ti.ve tract It is a hallow cubic 
!lpiU:e located above the soft palate and posterior to the nasal cavity. It is located beneath the sphenoid sinus 
and superior aspect of the clivua, anterior to the inferior aspect of the clivus and the body of the first cervi­
cal vertebra, and medial to the medial pterygoid plate. The laleral wall of the nasopharynx is formed by tbe 
torus tubarius-the bulging cartilage of the medial end of the Eustachian tube. The nasopharynx is lined with 
pseudost:ratified ciliated columJW epithelium. Deep into the mucosal layer is the pharyngobasilar fascia, a 
tough fascia suaowding tbe superior posterior and lateral walls. The fascia originates from tbe pharyngeal 
tubercle of the occipital bone posteriorly and inserts into the posterior slwp end of the medial pt:exygoid plate 
anteriorly. It forms the posterior boundary of the nasopharynx and continues inferiorly as the buccopharyngeal 
fascia. The lateral wall of the nasopharynx is bounded by the medial ptaygoid plate. It is formed by an incom­
plete cartilaginous ring that is deficient inferolab:.tally. The Eustachian tube and the tensor veli palatini muscle 
pierce through this natural defect, known as dl.e sinus of Morgagni, on the latmal wall of the pharyngobasilar 
fascia to the middle ear space. As the pharyngobasilar fascia is tough and forms a good barrier, the NPC, which 
originates from the fossa of Rosenmiiller, pre:fcrentially ascends and destroys the floor of the sphenoid sinus to 
involve the sphenoid sinus and skull base. More commonly, it invades laterally through the sinus of Morgagni, 
ex~ends along the Eustachian tube to destroy the base of tbe pterygoid plate, and involves the parapharyngeal 
space and the area of the foramen ovale. When the cancer reaches the foramen 1acerum latmally, it may encase 
the petrous internal carotid artety. In this case, it is almost impossible to achieve complete resection. 

Salvage nasopbaryn~ has been the mainstay of treatment after RT failure. Surgical access to dl.e 
nasoplwynx has been a cballcngc to bead and neck su:rgeons for years. Various surgical approacbcs to the naso­
pharynx have been developed. such as the transpalatal. transmaxillary. midline mandibulotomy. transpterygoid, 
facial translocation. and infratemporal fossa approaches. Minimally invasive endoscopic nasopbaryngeamny 
has been reported to be a :fcuible treatment of a smalllllllC08al J'CCilii'CDCe. However, I am very cautious in 
endoscopic nasopharyngectomy as the role of endoscopic surgery for skull base malignancies remains to be 
determined The indication of endoscopic n.asopluu:ynge<y for rNPC includes lesions of the central roof or 
floor of the nasopharynx with minimal lateral extension. 

All operations are performed under general anesthesia. The nasal cavity is decongested for 15 minutes 
with cotton plugslllltunlted with epinephrine 1:100,000. A careful inspection of the nuopbarynx with a rigid 
endoscope is first performed (Fig. 32.1). Careful inspection of the entire tumor is mandatory to form a good 
swgical plan. One pen:entlidocaine and 1:80,000 epinephrine is used to infiltrate the mucoperichondriwn of 
dl.e nasal septum. middle and inferior turbinates, and operative field of the nasopharynx. A posterior septectomy 
is performed to allow a panoramic view of dl.e nasopbarynx and acc:esa by instrumenu via each nares. The 
ipsilateral middle and inferior turbinates are selectively removed to create a working space. The binostril tech­
nique with an endoscope through the contralateral nolltril with the dissection or resection Instruments working 
1hrough the ipsilateral nostril avoids two instnunents fighting for space and is crucial for a succ:esaful operation. 

FICIIIE 32.1 Recurrent NPC is detectBd in the right 
fossa of RosenmOIIer. The dotted line presents the 
planned mucosal incision. 
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NURE32.2 
Too incision is made in the 
sphenoethmoid recess and 
connects with the right torus 
tubarius. The specimen is 
retraGU!d to expose the ostium 
of the right splenoid sinus and 
plliuy~obasilar fascia. 

R&IIIE3t.3 
The tumor has been com­
pletely resected. The raw 
surgical defect includes the 
right fossa of Rosen muller to 
the lett torus tubarius and the 
sphenoethmoid necess down 
to the level of soft palate in the 
posterior pharyngeal wall. 
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The dissection c:an be canied out w:Uh elec:ttoc:autery « laser. A continuous wave, contact type of D:iomed 
25 diode laser (Diomed Co., Cambridge, UK) can be used to achieve a bloodless surgical field. Under 1he 4-mm 
diameter. O.dcgrec, 30-dcgree, and 70-dc:gn:c angle cndoscopc:& (Ka:rl·Storz. Tutilingcn. Gmmmy), the widely 
exposed tumor can be removed wid!. an adequate mucosal surgical m.argin (Video 32.1). lbe incision is usually 
started along the ipsilateral sphenoedlmoidal recess. It should be made transversely across the roof of the naso­
pharynx down to the bone and c:onnccting dl.c septum and dl.c ipsilatcral fossa of R.osenmiillcr. The ipsilateJ:al 
sphenoid sinus ostium is first identified and widened medially, and sphenoid incisions are conDeCted in die mid­
line. The rest of 1he face of the sphenoid sinus and dl.e rostJ:um are removed. The mucosa is then elevated off of the 
face of dl.e sphenoid sinus from a superior to inferior diredion. The floor of the sphenoid sinus is Chen remaved 
using a combination of :Ki:::D:ison punches and CUl:liDg bum. The muooper:iosteum is Chcn elevated inferiorly to 1he 
sphenoclival junction, and dl.e pbaryngobuilar fasc:ia is exposed. Electrocaull::ly or laser is then applied to separate 
dl.c tough pharyngobasilar fascia attachment from dl.c bone and to usc the fascia as the deep IIllligin (Fig. 32.2). 

Tbe lateral mazgin of tbe tumor was first defined using di.atbermy aloog the posterior edge of tbe ipsilat­
eral eustachian tube. The dissection is auried out lalerally until1he autilaginowl portion of the eustachian tube is 
encountered, and i1 is transccted. The left latcJ:al margin included excising the left Eustachian tube as lllteiall.y as po&­

sible. Tbem:uc:osais incised down to bone and tbenelevaledmedi.ally. Tbe lateral. surgical. margin should be assessed 
at dl.is point. A vertical incision from 1he ipsilateral roof to tbe inferi« border of the can£:er is 1hen amied out. 

The medial and inferior mucosal incisions are carried out based on the extent of dl.c cancer. The medial inci­
sion usually reaches dl.e medial border of 1he orifice of the contralateral Eustachian tube. The iDfer:ior incision is 
u.ually made at dl.e level of dl.e superior surface of the !10ft palate to reach dl.e left lateral wall of the nasopharynx. 

Finally, the cancer is completely removed after careful dissection beneath the pharyngobasilar fascia 
(Fig. 32.3). 'Ibis strong fascia often offers an effective bmicr for tumor spread and can be used as a deep 
margin. A cutting burr is dl.en used to drill the surface of the clivwl and sphenoid ridge to obtain additional 
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RliliiE UA At follow-up nasopharyngoscopy 2 
years after surgery, the defect is well ep it he I ialized, 
and no local recurrence was ldentHied. 

clear surgical margins. The bone of the base of the pterygoid plale can a.OO be bumd away for better exposure. 
The superior and medial portion of the pterygoid plate can also be removed fur margin control. Frozen sections 
are obtained to ensure clear margins. Hemostasis is achieved with electrocautery. 

The surgical margins are sent for frozen sections during na.sopharyngectomy to evaluale the need for 
further resection. A na.soseptal flap based on the septal branch of the sphenopalatine artery can be raised and 
transfmed to cover the surgical defect It is extremely difficult to preserve the septal branch of the sphenopala­
tine artery wben it iJ necessary to cut across the spbenoedunoidal recess. The flap, however, remains a good 
option for reconstruction if it is not involved by the tumor. The wound surfaa: could also be covered with a free 
mucosal graft harvested from the inferior turbinate. Nasal pack and ballocm-inftated Foley catheter are placed 
into the resected nasopharynx for 24 houn after the surgery. 

POSTOPERATNE MANAGEMENT 

The patient is treated with antibiotics for at least 3 days. The nasal packing and Foley catheter are removed 
between 24 and 28 hours. The pali.ent may be disclw:ged within 3 days postoperatively. The patient is in.structed 
to irrigate the nasal-ouopharyngeal space with warm saline every day. Endoscopic e.Ianrination every week is 
critical until the wound is properly healed (Fig. 32.4). 

COMPLICATIONS 

Opentive complications are n~ICly encountered in endoscopic llllllopb;uyngectomy. In open na80pharyngec­
tomy, the most common perioperalive complication is bleeding, particularly from branches of the sphenopala­
tine artery. Wound infection might be encountered if there is too much crust accumulation, and thus, frequent 
sclf-c:lcaning by irrigation of the IJllllaJ:-..ruuioplwyngeal cavity or manual debridement of crusts by the surgeon 
is extremely important. Chronic wound infection in the form of ORN of the nasopharynx is not rare as the 
surgical bed has been heavily irradiated and there is no local well-vascularized flap outside the radiation field 
available to cover the surgical ddcct. The oasal septal flap is a good option, but the pedicle is difficult to 
preserve during the nasopharyngectomy, and it iJ also within the radiation field. 

The management of ORN of the nasopharynx remains frequent cleaning, irrigation. debridement, and 
sequestrectomy. Hyperbaric oxygen therapy maybe indicated in some cases. Other complicatiou include 
ucencting meningitis and chronic headache, which are seldom seen. 

RESULTS 

Extreme care in patient selection is critical wben considering a surgical approach to the llllllopb;uynx. Ideal 
cases will be strictly limited to the lesions of the central roof. Some lateral extensions can also be managed 
using endoscopic nuopharyngeaomy. 

Eight rNPC cases wen: opcn!cd with cndoscopi.c nasopharyngectomies on my service. In all of the cases, 
the surgical margine were clear; thus, there was no indication for immediate postoperative RT. 1\vo patients 
developed recw:nmce in a retropharyDgeal node and llllderwent subsequent chemoradiation therapy and remain 
free of the disease. 

I ftuther expanded the indications to include rNPC cases with skull bue bone invasion and I now use 
navigation to facilitate endoscopic nuopharyngectomy. 

From 2004 to 2010, 12 rNPC cases were operated with endoscopic nasopharyngectomy, which included 
8 cases after one course and 4 cases after two courses of CIU. The preoperative clinical stage was ffl in 9, 
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tr2 in 1, and tr3 in 2. Endoscopic nasopharyngectomy was carried out with diode laser in most of the cases. 
Navigation assistance was applied in rT2 (1) and ti'3 (2) cases. 

The surgical margins in all the patients were clear; thus, there was no indication for immediate postopera­
tive RT. They were followed up in the outpatient clinic for 9 to 50 months, mean 29.5 months. 1\vo patients out 
of 4 rNPC after two courses of CRf recurred. One patient was salvaged with another endoscopic nasopharyn­
gectomy and had still a third recurrence. The other patient had a recurrence over the hard palate and was sal­
vaged with transoral palatectomy. The initial local control rate after first endoscopic nasopharyngectomy was 
83.3%. Two patients developed recurrence in a retropharyngeallymph node and underwent a second course of 
CRf; one remained disease free, but one died of distant metastasis. Eight patients developed ORN of the skull 
base including all the 4 patients with 2 courses of CRT. To date, 10 patients are alive without disease, while one 
is alive with disease. The overall survival rate at 2 years is 87.5%. 

Minimally invasive endoscopic nasopharyngectomy is a feasible treatment for rNPC. With the aid of 
navigation, endoscopic nasopharyngectomy can also be a good surgical intervention in rNPC cases even with 
skull base bone involvement. 

PEARLS 

Careful patient selection is the key to success. Ideal cases are lesions of the central roof with minimal lateral 
extension. 
Preoperative evaluation with MRI and PET is mandatory to define the extent of the tumor. 
Binostril technique, selectively removing the posterior part of the nasal septum, middle, and inferior turbi­
nates to create adequate working space, is critical. 
Use pharyngobasilar fascia as a deep margin. 
Send surgical margins as with open nasopharyngectomy. 
Diligent postoperative cleaning of the nasal-nasopharyngeal space is mandatory and may be labor intensive. 

PITFALLS 

Lack of meticulous surgical technique leads to recurrent cancer and complications. 
Need meticulous dissection under endoscopy 
Basic endoscopic dissection and resection skill needed 
Technically feasible, but no long-term results to justify the procedure 

INSTRUMENTS TO HAVE AVAILABLE 

Continuous wave, contact type of Diomed 25 diode laser (Diomed Co., Cambridge, UK) 
4-mm diameter, 0-degree, 30-degree, and 70-degree angle endoscopes (Karl-Ston, Tuttlingen, Germany) 
Nasal speculae of various lengths 
Endoscopic scissors (double action) 
25-gauge spinal needle for injection of mucosa 
Cottle elevator 
Endoscopic bipolar cautery 
Kcrrison punch (various diameter) 
Drill with cutting burrs 
Nasal packing (absorbable and nonabsorbable), inflatable nasal balloon 
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INTRODUCTION 

TRANS PALATAL ACCESS FOR 
NASOPHARYNGECTOMY 

A DallOphuyngectomy is the smgical excision of the mucosa and adjacent soft tissw:s of the nuopbarynx 
usually performed for surgical salvage of reeidual or teeuaent nasopharyngeal carcinoma following primary 
radiothempy. Il can be done u (i) an endoscopic procedure; (ii) a minimally invasiw procedure wi1h or without 
the use of an endolcopc:, 1mgical navigation. and/or a surgical robot; or (iii) ao open procedure. Open pnx:e­
dules use wide access to the surgical field for adequate visualizalion and protection of vital structures during 
1Umor resection and are named according to the approach taken to the nuopharynx u anterior (tnmsnasal), 
anterolateral (lranSmaxillary),lllteral (infratemporal fossa), or inferior (t:nmspalatal). 

HISTORY 

These patients have a history of nasopharyngeal can:inoma (NPC) treated with radiotherapy with or without 
chemotherapy. Symptoms suggestive of a residual or n:cum:nt cancer include nasal obstruction, blood-stained 
nasal disclwge, epistaxis, blood-stained saliva, hearing loss, and a mus in the neck. Tbe pati.c:nt may volunleer 
these symptoms at .routine follow-up visits or piesc:nt bec:ause of them. 

PHYSICAL EXAMINATION 

The nasopharynx is examined at each planned routine follow-up visit and at any other time when symptoms 
or investigations such as imaging or serology dictate. Any suspicious lesions seen are biopsied transnasally 
under topical anesthesia with the endoscope U8ed to direct biopsy forceps to the lesion. Occasionally, a gen­
eral anesthetic is needed if the lesion is deeper and is less acc:asible or an awake biopsy is contraindicated. 

INDICATIONS 

The surgical salvage of residual or recurrent .rTl or early m NPC where the 1umor does not abut the internal 
carotid ar1cry (ICA) and lll:lwe clear margins of resection can be anticip8cl. Surgery avoids the significant mor­
IDdily and remoCc chance of cun: usocia1ed with a second comse of cxtcmal beam radiothmlpy. 

CONTRAINDICATION& 

Residual or recuaent NPC abutting the ICA makes safe and complete resection unlikely. IDvolvement of the 
bone of the base of the skull (rT3), intracranial or cranial nerve involvement (.rT4), or distJmt metastases (Ml) 
are also contraindications. 
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FllliURE3U 
Hard and soft palate incision 
for lateraltranspalatal access 
to the nasopharynx. 

SECTION 5 Nasopharynx 

PREOPERATIVE PLANNING 

Following histologic confirmation of residual or recurrent cancer, an MRl with contrut is mandatory to delin­
eate the extent of the cancer and to define i1s relationship to surrounding structures, especially the internal 
carotid arteries. The pn:sence and position of any ec:tatic portion of the ICA must be noted. 

A PET~ is useful to exclude regional and systemic disease. 

SURGICAL TECHNIQUE 

Tracheostomy 
A tracheostomy is done under local anesthesia in an awalre patient or under general anesthesia afu:r intubation. 

Mandlbulotomy and Mandible Swing In Patients with Trismus 
In patients with significant trismus, a mandibul.otom.y and mandible swing is done to gain aocess to the palate 
fur the transpalatal procedure. 

Transpalatal Access 

Lateral Transpalatal Access 
The lateral transpalatal approach is used fur unilateral. lesions involving the posterior aniJ/or lateral wall of 
the nasopharynx that do not extend into the contralateral pharyngeal n:c::ess. This approach is also suitable for 
unilateral cancers that extend to the inferior nasopharynx or superior orophuynx. 

Palatal Incisions 
Soft palate incision: The soft palate is divided from its junction wi1h 1he lateral pharyngeal wall on the side of 
1he cancer. A finger or instrument placed behind the soft palate to tense it enables the correct position of the 
lateml incision on the oml surface of the soft palate to be made with a scalpeL The incision is made to meet 
the free edge of the posterior tonsil pillar/palatophar:yngeal fold at 90 degrees. The wound is deepened untillhe 
nasoplwyngeal. soft palate mucosa is reached at which time it is incised with a scalpel at the junction of the 
soft palate and lateral plwyngeal. wall. 

Ho.ni poJ.au incision: The hard palate mucosal incision is :maJked to follow the curve of the gingiva and 
extends from the midline anteriorly to the medi.aJ. aspcx:t of the ipsilateml maxillary tuberosity posteriorly 
and then to join the soft palate incision (Figs. 33.1 and 33.2). The incision is made with a scalpel and wried 
through the periosteum to bone. 
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Palatal Flap 

FICIIIE 33.Z Hard and soft palate incision mar1a!d 
for lateral transpalatal access. 

A mucoperiosteal :flap baaed on the cont:ral.ateral palatine vascular pedicle is elevated in a subperiosteal plane 
o.lf the underlying bone. The contents of the ips.ilateral palatine foramina are ligated and divided. The :flap is 
elevated acrou the midline while pmsen'ing the contents of the incisive canal and the conJralatcnd palatine vu­
cular pedicle. The nasopalatine nerve is preserved as it exits from the incisive foramen in the anterior midline to 
preserve llellllation in the anterior palate. If greater exposure is needed, the anterior hard palate incision can be 
extended to tbe conira1a1eral side and the nasopalatine nerve divided u fmther hard palate lllllCOpCriostcum is 
elevated. As the palatal :flap is elevated, the palatine aponeurosis and inferior choanal. mucoea are divided along 
the postl::rior free edge of the palatine bone. The palatal :flap is retracted in an appropriate mumer. 

Median Transpalalal Acc:ea 
The median tnnspalatal approach can be med for midline lesions involving the posterior Willi or roof of the 
nasopharynx that do not extend into the lateral pharyngeal recesses on either side. 1bia approach is also suitable 
fur midline tum.ots that extend to the inferior aspect of the nasopharynx ar the superior UJ)I.':(:t of the oropbarynx. 

Palatal Incision 
Midline palatiJl inci.rion: A midlinc incision is m.arked from the incisive foramm autcriorly to the uvula po~ 

1l::riorly keeping the integrity of the inferior free edge of the soft palate intact. If more exposure is eventually 
needed, the uvula can be divided in the midline so as to divide the soft palate completely (Figs. 33.3 and 33.4). 

FICIIIE 33.3 Midline palatal incision for median 
transpalatal access to the nasopharynx. 
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FIUEUA 
Midline soH and hard palate 
incision. 

FIIURE33.5 
U-shaped palatal incision for 
median transpalatal access to 
the nasopharynx. 

SECTION 5 Nasopharynx 

U-shoped palatal incision: AU-shaped incision in the mucosa of the hard palate is marked to follow dl.e 
curve of the gingiva from the ipsilateral third molar to dl.e contralateral third molar. The incisions arc placed 
anterior to the palatine foramina bilaterally to preserve the palatine vascular pedicle& (Fig. 33.5). 

Palatal Flap 
Midline palalal incision wilh laterally based jUJps: The soft palate is put under tension and dl.e mucosa of dl.e 
oral surface incised with a scalpel and 1hen the wound deepened, dividing the tissues of the soft palate, until 
dl.e nasoplwyngeal soft palate mucosa is seen. which is also divided with a scalpel The hard palate mucosal 
incision is ~ widl. a scalpel and carried through the periosteum to dl.e bone. Bilateral mucoperiosteal flaps 
based on ipsilateral palatine vascular pedi.clcs are elevated in a subperiosteal plane off the bone. The contents 
of the incisive canal should be pn::served. A3 the palatal tlap is elevated, the palatine aponeurosis and inferior 
choanal mucosa are divided along the posterior me edge of the palatine bone. 

U-shoped pallltal incision with a po:stttriorly based flap: A mucoperiosteal flap based on bilateral palatine 
vascular pedicle& is elevated off the bone in a subperiosteal plane. The content! of the palatine foramina are 
preserved bilaterally. As the palatal ftap is elevated posteriorly, the palatine aponeurosis and inferior choana! 
mucosa are divided along 1he posterior free edge of 1he palatine bone. 
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Further ExpDSUI"' of the Nasopharynx 

FIIIIIE 33.1 Exposure of the nasopharynx via a 
soft palate and hard palate mucoperiosteal flap and 
rem oval of the ho rizonllll pi ate oft he palatine bone. 

The mucoperiosteum is elevated off the floor of the posterior nasal cavity, and the horizontal plate of the pala­
tine bone is removed with a bone nibbler or burr to increase exposure of tbe nuopharynx. Additional exposure 
is obtained by removing the posterior palatine process of the maxilla after fmthcr elevation md preservation 
of the mucoperiosteum of the floor of the nose. which can be incised along im inferior junction with the nasal 
septum to further improve exposure. Bilateral m.w:operiosteal. flaps are ekvated off the posterior free edge of 
the nasal septum, and the wmer removed with a bone nibbler. The posterior ends of the inferior turbinates are 
removed if necessary (Pip. 33.6 and 33.7). 

Nasopharyngactomy 

If possible, at least 1-cm margins are m.arlc.ed around tbe tumor, but u this surgery is usually performed for 
recurrent nasopharyngeal caxcinoma, which may be multifocal, and the original extent of the primaly tumor 
may not be known, a subtotal resection of all nasopharyngeal mucosa including the ipsilateral tubal ekvation 
and auditory tube cartilage is adv~. 

FIIIIIE 33.7 Soft palate and hard palate mucoperio­
steal flap retracmd to expose the nasopharynx. 
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Rlliiii.E3U 
Nasopharyngectomy 
incisions: A. inferior 
transverse incision; 8, vertical 
posterior wall incision; 
C. superior transverse 
incision; and D, vertical 
lateral wall incision. 

RU.E318 
Nasopharyngectomy iocisions 
superimpased on a virtual 
endoscopic view of tt1e 
nasopharynx. 

SECTION 5 Nasopharynx 

Four incisions are made in the mucosa of the nasopharynx-inferior and superior transverse incisions 
and ipsilateral and contralateral vertical incisions (Figs. 33.8 and 33.9). If the lateral wall of dle nasopharynx. 
including dle auditory tube, lateral pharyngeal reeess, and lateral nasopharyngeal wall is to be n:sected, dle 
ipsilatc.ral VCitical incision is placed on the lateral wall of the nasopharynx as 1M v~trtical iiJteml wall incision; 
otherwise, dle ipsilateral ver1ical incision is placed on the posterior wall of dle nasopiJ.al}lnx as thl! vmical 
pos~rior wall incision. 

Tlu! inforior trt:DISVersl! incision is made transversally across the entire posterior wall of the n.asopbarynx 
at the level of dle junction of the nasopharynx. and oropharynx, approximately at the level of the hard palate, or 
lower if necessaxy (Fig. 33.8-Incision A). The incision is canicd through the III1lC08a, pharyngoba.silar fascia, 
constrictor muscle, and buccopharyngeal fascia (together constituting dle mucosal space) and then through the 
alar fascia to n:ach the pn:vertebral. space. Once the prevertebral space has been enteled and the depdl of .resec­
tion appreciated, the tissue of the posterior wall of the nasopharynx, which overlies the longus capitis muscle, 
is elevated superiorly to the basiocciput. At the basiocciput elevation of nasopharyngeal tissue off the bone of 
dle basioc:ciput continues in a subperiosteal plane. The midline median or plwyngeal rap~ is divided sharply 
to allow for this elevation, espccially where it inserts into the basioc:ciput ShaJ:p disscc:tion may also be needed 
to divide the insertion of the pharyngobasilar, buccopharyngeal.. and alar fascia from the basioc:ciput. ElevatiDn 
of nasopharyngeal tissue is extended laterally in dle plane of the prevertebral space untildle fascia of the longus 
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capitis muscle merges with the prevertebral fascia forming the carotid sheath, where the ICA is located and 
where it should be avoided and not exposed. 

The 1uperior tranwene inci1ion follows the superior margin of the choana (the junction of the roof 
of the posterior nasal cavity and the roof of the nasopharynx) bilaterally (Fig. 33.8-Incision C) and is 
carried through to the sphenoid bone. Medially the incisions reflect around the midpoint of the posterior 
free edge of the nasal septum if thia bas not already been n:moved. Laterally the iDcisiODB extend posterior 
to the posterior ends of the inferior turbinates and onto the lateral margins of the choanae where they are 
carried through to the underlying medial pterygoid plate. Nasopharyngeal tissue is elevated in a subperio­
steal plane off the basisphenoid and basiocciput (the clivus) postero:inferiorly using sharp dissection when 
necessary. 

'I'M vertical po1~rior wall illcilion is made at the junction of the posterior wall of the nasopharynx and 
the mMial aspect of the laJmal pharyngeal recess (Fig. 33.8-Incision B). The incision continues superiorly 
and then anterolaterally above the tubal elevation to meet the lateral aspect of the superior tranaverse incision. 
Nasopharyngeal tissue is elevated medially from the incision in the plane of the prevertebral space off of the 
underlying muac:lc. 

'I'M verticallakral wall incision is made along the lateral margin of the choana between the posterior 
ends of the inferior and middle turbinates an~riorly and the tubal elevation posteriorly. It is cani.ed through 
the mucosa to the underlying bone of the medial ptcrygoid plate. Superiorly the inci.&ion meets the lateral 
end of the superior transverse incision. Inferiorly the inferior tl'all8veru incl.! ion is extended an~riorly in the 
same transverse plane onto the ipsilateral lateral wall of the nasopharynx to join the verticallaterol waU inci-
8ion at 90 degm:s, just superior to the level of the insertion of the soft palate into the lateral pharyngeal wall 
(Fig. 33.8-Incision D). Since there is no bone underlying the posterior aspect of this anterior extension of 
the inferior transverse incision, the surgeon mUBt be aware of possible ectatic vessels in the parapharyngeal 
soft t:iasue. It is important not to remove the lateral soft palate tissue u this is needed to repair the soft palate 
at the end of the procedure. Dissection of the nasopharynx starts superior to the remnant of the soft palate. 
Once the incision is cmied through the periosteum, the tissues of the lateral wall of the nasopharynx are 
elevated posteriorly in the subperiosteal plane. When the poe~ free edge of the medial pterygoid plate 
is reached, the cutilage of the Eustachian tube is divided in the same plane of dissection (in the plane of 
the medial pterygoid plate). The medial pterygoid plate can be n:moved with abtur if the medial pterygoid 
muscle must be removed as an additional margin. Resection of the lateral wall of the nasopharynx must be 
done with care u mucosa of the lateral pharyngeal receu is closely related to the ICA, which may inadver­
tently be damaged during resection. Surgical navigation, frequent palpation of the lateral. nasopharyngeal 
tissue, and isolation of the ICA via the neck are some techniques used to protect the integrity of the artery. 
Once the reaection has been accompli.shed with a combination of sharp and blllDt diasecti.on and the speci­
men delivered en bloc, appropriate frozen section llllll"gins arc sent from the woUDd to confum the adequacy 
of the resection (Figs. 33.10 and 33.11). 

,.IIIE 33.1D Postnasopharyngectomy view show­
ing the retracted palatal flap, the posterior free edge 
of the palatine process of the maxilla, and the longus 
capitis muscle in the base of the wound. 
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FliURE3U1 
Postnasopharyngectomy view 
of the palatal flap retracted 
to show mucosa of the lower 
posterior pharyngeal wall and 
longus capitis muscle in the 
base of the resection of the 
posterolateral nasopharynx. 

FliURE3U2 
Closure of the hard and 
soft palatal wounds prior to 
application of the prefabricated 
palatal splint. The fine-bore 
feeding tube can be seen in 
the oropharynx as well as a 
Foley ca!heter whose bulb 
will be inflated and carefully 
retracted into the nasopharynx 
to maintain the position of the 
nasopharyngeal pack. 

SECTION 5 Nasopharynx 

Closure 
The wound is irrigated and hemostasis obtained. A fine-bore n.asogastri.c tube is placed for posroperative enteral 
feeding. The wound may be left to m.ucosalize or dressed with a split-thickness skin graft taken from the laleraJ. 
thigh or a. muoosal graft taken from the inferior turbinate. Ano1hcr option is a. vasc:u1arizcd septal mucosal flap 
based on the posterior nasal artery. A 14-Fr 30-mL Foley catheter is inserted inro the pharynx via the contra­
lateral nasal cavity, and the balloon, which is infiated with only enough sterile water to prevent the pack from 
slipping into the orophaeynx.. is positioned at the inferior margin of the nasoph.aryngcctomy wound and the 
n.asoplwynx packed with a length of paraffin gauze to hold the graft in place and aid mucosalization. 

It is essential not to put the soft palate wound under tension either from the Foley cailieter balloon or from 
the nasopharyngeal pack. Polyglactin sutures are used ro close the palatal wound. All sutures used ro close the 
lwd palate mucoperi.ostealfiap are first preloaded before being tightened and knotted. The soft palate incision 
is closed. in three layers with meticuloW!I attention being paid to the correct Iq)()Sitioning of the muoosal edges. 
The n.a.soplw:yngeal soft palate muoosa is closed through the palatal wound before the soft palate muscular 
layers, and finally the oral cavity soft palate mucosa is closed (Fig. 33.12). A prefabricated palatal dental splint 
is securely placed to maintain apposition of the hard palate mucoperiosteal flap against the underlying bone 
during the healing phase. 

POSTOPERATIVE MANAGEMENT 

• Peri.operative antibiotics are continued for S days. 
• A chest radiograph is done to confirm the position of the nasogastri.c tube. 
• Chest physiotherapy, tracheostomy care, and auctioning are essential 
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Antiseptic mouth rinsing and institution-based oral care are given. 
The nasopharyngeal Foley is deflated after 24 hours 
The nasopharyngeal pack is shortened and loosened on day 6. 
The nasopharyngeal pack is totally removed on day 7. 
Rinsing of the nasal cavities and nasopharynx three times a day with normal saline commences on day 7, 
following removal of the packs. 
The tracheostomy tube is removed on day 8 if there has been no significant bleeding. 
The nasogastric tube is removed and an oral liquid diet begins on day 14. 
A soft diet begins on day 21 if the palatal wounds have healed well. 

COMPLICATIONS 

The most serious complication is bleeding, and if torrential, then rupture of the ICA must be suspected. 
This can lead to a stroke or even death. If the ICA is exposed in the nasopharynx, then vascularized muscle 
should be placed into the nasopharynx to cover and protect the artery. The most common complication 
is break down of the inferior free edge of the soft palate with eventual palatal insufficiency of varying 
degrees. Less frequently, the palatal incision breaks down elsewhere with a resultant oronasal or oronaso­
pharyngeal fistula of various sizes. Depending on its position, this can be managed with a palatal dental 
splint that occludes the fistula. Other delayed complications include otitis media due to auditory tube 
resection and nasopharyngitis or osteomyelitis due to exposed previously irradiated nasopharyngeal soft 
tissues or bone. 

RESULTS 

In a series of 24 patients in whom the transpalatal access was used for nasopharyngectomy, the overall 
incidence of any palatal wound breakdown leading to varying degrees of dehiscence or palatal fistulas 
was 54%. Most of the dehiscence occurred at the free edge of the soft palate and was not functionally 
significant. 

The 5-year local relapse-free survival in a series of 97 patients undergoing salvage nasopharyngectomy 
for residual or recurrent nasopharyngeal carcinoma was 46.7%, while the local control rate at 5 years was 
62.8%. 

In another series of 246 patients, the 5-year actuarial control of disease in the nasopharynx after the 
salvage nasopharyngectomy was 74%, and the 5-year disease free survival was 56%. 

PEARLS 

The most common indication for a nasopharyngectomy is the management of resectable residual or recurrent 
NPC. 
Access to the nasopharynx is needed to perform surgery on the nasopharynx. 
There are many surgical approaches to the nasopharynx, of which transpalatal access is one. 
A median transpalatal approach to the nasopharynx is indicated for the surgical excision of resectable midline 
nasopharyngeal tumors. 
A lateral transpalatal approach to the nasopharynx is indicated for the surgical excision of resectable unilat­
eral nasopharyngeal tumors. 

PITFALLS 

Patients with trismus need a mandibular swing approach to access the palate. 
The ICA is at risk of injury during nasopharyngectomy. 
Soft palate wound dehiscence or fibrosis leads to palatal insufficiency. 

INSTRUMENTS TO HAVE AVAILABLE 

Dingman mouth gag 
Howarth elevator 
Bone nibbler or rongeur 
Heymann turbinectomy scissors 
Burr 

285 



286 SECTION 5 Nasopharynx 

SUGGESTED READING 
Morton RP, Uavaag PG, McLean M, et al. 'li'anscervioo-mandibulo-palatal approach for surgical salvage of recurrent 

nasopharyngeal cancer. Head Neck 1996;18(4):352. 
Fee WE Jr, Moir MS, Choi EC, et al. Nasopharyngectomy for recurrent nasopharyngeal cancer: a 2- to 17 -year follow-up. 

Arc:h Otolaryngol Head Neck Surg 2002;128(3):280. 
Brown JJ, Fee WE Jr. Surgical resection of the nasopharynx. Oper Tech Otolaryr~gol2010;21(1):26. 
Vlantis AC, Chan HS, Tong MCF, et al. Surgical salvage nasopharyngectomy for recurrent nasopharyngeal carcinoma: 

a multivariate analysis of prognostic factors. HeadNeck2011;33(8):1126. 
Wei WI, Chan JY, Ng RW, et al. Surgical salvage of persistent or recurrent nasopharyngeal carcinoma with maxillary swing 

approach---citical appraisal after 2 decades. HeadNeck2011;33(7):969. 



ROBOTIC RESECTION OF 
RECURRENT NASOPHARYNGEAL 
CANCER 

William Ignace Wei 

INTRODUCTION 

The primary treatment modality for early-stage nasopharyngeal carcinoma (NPC) is radiotherapy and for 
advanced-stage disease, concomitant chemotherapy and radiation. Wilh the use of intensity-modulated 
radiotherapy in recent years, the local cancer control rate has improved, while the long-temJ. mmbi.dity has 
decreased. Despite the better treatment results, there are still a few patients who have residual or recurrent 
NPC after the initial therapy. Further external radiotherapy in the management of these patients is associ­
ated with significant complications especially in the long tenn and little hope that a modality that failed the 
first time would succeed the second time. Stereotactic radiation and brachytherapy have been applied with 
favorable outcomes for some. These types of radiation are only effective when the exact extent of the cancer 
has been dctemrined accurately with imaging studies so that the cancer could be completely included in the 
radiation field. This precise determination of the edge of the cancer might be difficult for some patients. The 
ether alternative for management of lhese residual or recummt cancer wilh a curative intention is surgical 
resection. 

Anatomically, the nasopharynx is located in 1he center of the head; it is over 10 em from the skin surface 
from all sides. It is difficult to get adequate exposure for removal of cancer at this site. Various approaches have 
been descxibed in the litera.tun:, and they all mquire extc:mal incisions, and there are associated morbidities. An 
endoscopic approach for ttansn.asal resection of small tumors in the n.asopbarynx has been reported. The instru­
ments currently available for endoscopic transnual surgery when employed for oncologic resection of these 
tumors have certain limitationB. lt is difficult to achieve an en bloc resection of the tumor under direct vision 
especially when the tumor extends to involve the lateral wall of the nasopharynx. 

In recent years, the efficacy of transoral robotic surge.ty in Otolaryngology-Head and NC(:k Surgery 
has been established. The da Vmci robot has been used effe(:tively for resection of malignant tumors aris­
ing in the oropharynx, supraglottic larynx, and superior hypopharynx. The feasibility of the surgical robot 
employed for resection of pathologies at the skull base and the nasopharynx has been described. The first 
successful application for resection of a small recurrent cancer in the nasopharynx has also been reported 
in recent years. 

HISTORY 

It is essential to know the stage of the NPC on initial presentation and also the form of therapy such as 
radiation alone or concomitant chemoradiation. The duration and dosage of radiation should be noted and if 
chemotherapy was given, the chemotherapeutic agent and the dosages reconled. The time when ICCUJTCncc 
was detected should be noted, and any therapy for the management of the recurrence should be documented. 
This might include furdler external beam .radiotherapy, stereotactic radiation, or brachylherapy. Any medical 
comorbidities should be recorded. 
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IISURE 34.1 
A small recurrent cancer seen 
through a 0-degree endoscope 
located at the superior aspect 
of right lateral wall of the 
nasopharynx (arro~. 

IISURE34.2 
Magnetic resonance imaging 
(MRI) of the same cancer 
(arro~ demonstrates that 
it is only in the fossa of 
RosenmOIIer and has not 
extended to the paranasopha­
ryngeal space. 

SECTION 5 Nasopharynx 

PHYSICAL EXAMINATION 

A complete physical examination is essential to exclude metastases to the cervical lymph nodes and to o1her 
organs. Palpation of the neck and abdomen should be canied out, and if there is any doubt, an ultrasound 
examination of these regions should be performed. All suspiciou.s le&ions should be investigated further with a 
fine needle aspiration biopsy or even with positron emission tomography-computed tomography (P.BT -CT). 

Endoscopic Examination 
The nasopharynx should be thoroughly examined with both 0-degree- and 30-degree-angled Hopkins rigid 
endoscopes to ascertain the extent of the tumor (Fig. 34.1). Biopsies around the cancer should be carried out to 
determine the edges of the tumor and to guide the extent of the resection. 

Salvage n:section of the prim.aiy tumor should only be done when there arc no distant metastases. For 
regional metastasis, a separate sw:gical salvage procedure such as a neck dissection can be pbmned either at the 
same session with the resection of the primaJY cancer or at a later date. 

PREOPERATIVE PLANNING 

Imaging Studies 
Magnetic resonance imaging (MR.I) of the nasoph.aeynx is indicated to sec the deep extent of the tumor, its 
extension in the submucosa of the nasopharynx. and paranasopharyngeal. space (Fig. 34.2). Its proximity to the 
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intemal carotid artery can also be evaluated w:Uh the conllaSt MRJ. CT is also indicated if there is any suspicion 
1hat 1he cancer has in1iltrated bone, such as dle pterygoid plate!l, dle anterior wall of the sphenoid sinus, and dle 
clivus. Either of these imaging studies will demonstJ:atc whe1hcr the tumor has involved the paranasal sinuses. 

INDICATIONS 

The bulk of 1he recurrent NPC should be at dle inferior aspect of either 1he lateral wall or dle posterior wall of 
dle rwopharynx. ln general, tumor bulk should be <2 em in diameter and involve only one Eustachian tube 
orifice. The tumor should only involve 1he muoosa or dle muscular wall of the nasopharynx. It should not be 
extending into the paranasopharyngeal space or beyond the pharyngobuilal fascia and not lying close to dle 
internal carotid artery. 

CONTRAINDICATIONS 

The limitations of employing dle .robot to carry out .resection of the .recurrent NPC are dlose .related to the tumor 
and the clinical condition of the patient For extensive cancers involving bo1h Eustachian tube orifices and for 
infiltrative tumors involving the paran.asopbarynealspace or close to dle intemal carotid artery, an anterolat­
eral approach should be carried out to ensure tumor clearance. For those cancers that have extended into dle 
sphenoid sinus or infiltrated the clivus or the pterygoid plates, resection with the robot is unlikely to remove all 
of the cancer with a clear margin. Robotic resection of the .recurrent NPC iB done trans orally after splitting dle 
palate; dlus, dle patient should have no trismus and no previous palate surgery. The tongue and intraoral tissue 
should be pliable and able to stand some stn:tching. Needless to say, the patient should be well enough medi­
cally to tolerate general anesthesia for 3 to 4 hours. 

SURGICAL TECHNIQUE 

The resection of the cancer is canied out under general anesthesia with the patient in the supine position. The 
smallest reinforced endotracheal tube suitable for the patient should be used, and it should be a nonkinldng 
one. After proper insertion, dle endotracheal tube should be plaoed over dle lower centJal incisors. A Ding­
man moudl gag with the longest tongue blade is inserted and opened to its maximum wid1h. A 1hroat pack 
is inserted, and the palatal incision starts from one side of the base of the uvula (Video 34.1). The incision is 
extended along dle midline of the soft palate onto the mucoperiosteum on dle haxd palate for three-fourths of 
dle Iengdl of the hard palate. The insertion of dle soft palate to the posterior edge of dle hard palate is detached 
with electrocautery. Alldle muS<:Ular attachments of dle soft palate from the midline to the lateral pharyngeal 
wall are divided, and the mucoperiosteum of dle hard palale is elevated off of dle bony surface. 

'n'action sutures arc placed along the incised edge of the soft palate and the mucoperiosteum of the hard pal­
ate to facilitate mrac:tion. The suture ends of 1he traction sutures are inserted into the coils of 1he spring over dle 
frame of the Dingman l$aCtOr to maintain the tension of~ (Fig. 34.3). After this retraction, the cancer 
in 1hc nasopharynx comes into view. The handle of dle UnitJ:act (Aesculap, Br.wn), an air pre88um-oonl:rolled 
malleable .retractor holder, is fixed to lhe handle of the Dingman retractor, and dle body of the Unitnu:t is mounted 
en the operaSing table (Fig. 34.4). The head is k:ept in an extended position 1hat is fac:ilitated by 1hc handle ofdle 
Unitract. which was fixed to the Dingman moudl gag in a position 1hat lifts 1hc gag superiorly. Throughout the 
operation, the .retractor holder maintains the position of the Dingman retractor in a fairly rigid status. A plastic 
calheter is inserted through the nasal cavity to dle posterior choana to provide continuous suction of the smok:: 
aeated by the cautery. 'l'hi8 allows an enhanced visualization of the operative field during surgery. 

fi&UIIE 3&.3 The Dingman mouth gag is inserted, 
and ttle palate is split to expose ttle cancer (a"olt1 in 
the left nasopharynx. The traction sutures in ttle pal ale 
are inserted onto the spring over the mouth gag to 
maintain the traclion on ttle palate (anowheads). 
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IFBIIE34.4 
The Unitract holder is fixed to 
the side of the operating table 
(arro~ and the handle of the 
Dingman mouth gag {arrow 
head). This maintains the 
exposure of the operative field 
during the resection of tumor 
witn the robot 

IFBIIE34.5 
The da Vinci Robot is docked 
from the head end of the 
operating table. 

SECTION 5 Nasopharynx 

The da Vmci surgical robot, model S (Intuitive Surgical Inc., Sunnyvale. CA), is docked from dle head 
end ofdle table (Fig. 34.5), and the 8-mm diameter 0-degree forward view dual-channel camera is introduced 
ttansorally. It is placed just over the tongue blade of the Dingman retractor at the po&ition of the lower inci­
sor. This allows good visualization of the cancer in the nasopharynx and the surrounding tissue. During the 
operation, an assistant at the operative table provides retraction of soft tissue and suction of smoke and debris 
to facilitate dissection (Fig. 34.6). The 5-mm. Maryland grasping forceps are mounted to the left robotic arm, 
and dle 8-mm scissors with monopolar cautery were mounted to the right robotic arm. The planned incision 
in the mucosa around dle edge of the entire cancer is l.S c:m, and this is marked with diathermy using the 
tip of dle scissors (Fig. 34.1). The medial crus of the Eustachian tube cushion close to the cancer should be 
included in the resection. The dissection starts from the inferior aspect of the nasopharynx. The mllCCsal inci­
sion goes from superficial to deep, cutting through mucosa then prevertebral muscle. The cancer and the tis­
sue surrounding it are lifted with the Maryland forceps white at the same time dle scissors with dle diathermy 
cut and cauterize dle deep aspect of the nasopharyngeal tissue (Fig. 34.8). This was repeated from the lateral 
aspect of dle wall of the nasophacynx. On the side where dle Eustachian tube crura are included in dle resec­
tion, the lateral crus is retracted laterally with the Maryland forceps, and the cautery cuts through dle opening 
of the Eustachian tube going between the two cartilaginous crura.. The medial crus is dlus included in the 
specimen. Superiorly, the cautery is used to inc:ille through the mucosa of the nasopharynx down to bone. The 
scissors in the right robotic arm are then replaced widl the 8-mm. cautery hook, which also acts as a diathermy 
tip. The hook lifts the soft tissue of the nasopharynx off the bone and is included in the resection (Fig. 34.9). 
The cancer and its surrounding tissue are lifted by forceps, and the deep tissue is incised with diathCim.y, 
making en bloc resection of the tumor widl a margin of soft tissue possible. The internal carotid artery is not 
exposed or seen during dissection. Following resection of the cancer, dle defect in the nasopharynx appears 
as a slanting trough; the central deep aspect is bone followed by layers of prevertebral muscle, submllCCsa 
on the side, and then come back to normal mucosa of dle nasopharynx. Mucosal or m.uscular margins can be 
taken for frozen section examination to ensure complete tumor resection. A free mucosal graft is taken from 
dle posterior wall of the oropharynx and placed over the raw area in the nasopharynx. A nasoga.stric tube 
is inserted through the nasal cavity, and dle wound in dle nasopharynx and dle nasal cavity is packed with 
Merocel. A hole is drilled on the posterior edge of dle hard palate, and a suture passing through this hole and 
dle muscle of dle soft palate reattaches the muscle to the bone. The palatal wound is closed in three layers 
with interrupted absorbable sutures. 
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IFIIiUIIE K.l An ass istlnt is at the operative site 
removing smoke and debris by suction and preventing 
trauma of soft tissue by the EndoWrist. 

FllllllE 34.7 The diathermy marks the 
margin of resection; it is 1.5 em from the 
cancer {T) that is covered w~h blood. The left 
e\lstachian tube opening can be seen (arrolt) 
with the medial crura (Cr), which will be 
included in the resection. 

FllllllE 34.1 The cancer with ils surround­
ing tissue is lifted with the Maryland forceps, 
and the u ndersu rlace of the lesion is incised 
with the scissor with diathermy. The suction 
(arrolt) held by the assistant removes smoke 
and debris. 

FICIIIE 34.1 The monopolar diathermy scis­
sors is changed to a hook that is connected to 
diathenny; this can flex and scrape all soft tis­
sue from the anterior wall of the sphenoid and 
clivus. 
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POSTOPERATIVE CARE 

Feeding is started the next day through the nasogastric tube. The nasal packs are removed on the second post­
operative day, and oral feeding is started when the palatal wound heals in 2 weeks. 

COMPLICATIONS 

The immediate complication is bleeding from the wound, but as no major vessels are encountered during the 
dissection, the bleeding can be managed with packing and pressure. 

The other complications are related to the forceful stretching of the tongue. The tongue may swell after 
releasing the mouth gag, and this could lead to airway obstruction. When this happens, a temporary tracheos­
tomy is indicated. Prolonged rigid stretching of the tongue might lead to temporary palsy of the hypoglossal 
nerves; these usually recover with time. 

One of the late complications is the development of a palatal fistula. As all these tissues were radiated. the 
healing might not be optimal. The small palatal fistula usually closes spontaneously with conservative manage­
ment. A larger palatal fistula may need to be closed with a palatal flap. 

RESULTS 

From January 2010 to March 2012, I have carried out a nasopharyngectomy with the da Vinci Robot on 
12 patients. All patients suffered from recurrent cancer of the nasopharynx after radiation or chemoradia­
tion. The median age of these patients was 53 years, and the median duration of the operation was 4 hours. 
All patients survived the operation. One patient developed angioedema of the tongue, which resulted in 
brain damage. Another patient had venous bleeding from the nasopharynx that was controlled with nasal 
packing. A third patient developed temporary hypoglossal nerve palsy due to prolonged retraction of the 
tongue. 

Clear surgical margins of resection were achieved in 10 patients, one patient had a close margin of resec­
tion, and the last patient has a positive margin of resection. 

With a median follow-up of 19 months, two patients developed local recurrence. One of them had a posi­
tive margin of resection, and the other had a clear resection margin. One patient developed a palatal fistula and 
needed to wear a dental obturator. All patients returned to a normal diet, and no patient developed trismus after 
the procedure. 

PEARLS 

The fundamental difficulty of the operation is the maneuver of instruments in a confined space. The 0-degree 
endoscope is preferred to a 30-degree endoscope as it gives a panoramic view of the nasopharynx even when 
it is positioned at the level of the incisor teeth. This gives ample space for the movement of the inserted 
robotic arms into the nasopharynx. When the 30-degree endoscope is introduced into the oral cavity with 
the slanting lens toward the roof of the nasopharynx, it takes up some space and limits the movement of the 
robotic arms: 
The spring over the horizontal bars of the Dingman mouth gag holds securely the stay sutures placed on the 
split soft palate and hard palate mucoperiosteum, and constant retraction is maintained. 
The assistant at the operating field contributes to suction of blood and smoke and also protects injury of soft 
tissue in and around the oral cavity from the movements of the robotic arm. 
The EndoWrist of the da Vmci robot cannot remove bone. Thus, when the anterior wall of the sphenoid 
has to be removed for additional resection margin, it must be done with endoscopic bone instruments 
transnasally. 

PITFALLS 

As the tongue is retracted inferiorly during the whole procedure, edema might occur on releasing the retrac­
tor, which might cause airway obstruction. The maintenance of a patent airway should be confirmed before 
the endotracheal tube is removed at the completion of the operation. 
As all patients who have had previous radiation, the palatal closure might break down at the junction of the 
hard and soft palate. A hole is drilled at the posterior edge of the hard palate, and the suture passing through 
this hole and the soft palate musculature will attach soft tissue to the hard palate securely in an effort to 
reduce this complication. 
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INSTRUMENTS TO HAVE AVAILABLE 

Theda Vmci Robot with the whole range ofEndoWrist 
Dingman mouth gag 
A retractor holder to keep the Dingman mouth gag immobilized during the whole surgical procedure. It 
should be fixed to the side of the operating table to avoid interfering with the movements of the robotic arms. 

SUGGESTED READING 
O'Malley BW Jr, Weinstein GS. Robotic anterior and midline skull base surgery: preclinical inveo'ltigations. Im J Radiat 

Oneal Biol Phys 2007;69:5 125--S 128. 
Weinstein GS, O'Malley BW Jr, Snyder W, et al. Transoral robotic surgery: radical toosill.ectomy. Arch Otolaryngol Head 

Neck Surg 2007;133:1220-1226. 
Ozer E, Waltonen J. Transoral robotic nasopharyngectomy: a novel approach for nasopharyngeal lesions. JAjryngoscope 

2008;118:1613-1616. 
Wei WI, Ho WK. Transoral robotic resection of recurrent nasopharyngeal carcinoma. JAjryngoscope 2010;120:2011-2014. 
Ym Tsang RK, Ho WK. Wei WI. Combined transnasal endoscopic and transoral robotic resection of recurrent nasopharyn­
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MAXILLARY SWING 

Jimmy Yu-Wai Chan 

INTRODUCTION 

Naoplwyngeal carcinoma (NPC) is unique among other head and De(:k malignancies with regard to it!l epi­
demiology, pllbology, and tn:atment outcome. It ill endemic in soutbtm Cbiua and Sou1bcast Asia, with a 
repor11:d llliWil in~ of 10 to SO per 100,000 population. The primary treatmeut modality fur NPC is 
radiolhenlpy fur wty-stage cancers and concomitant chemoradiation fur more advanced NPC. Swgical resec­
tioo is usually reseJVcd for pcnistent or n:cummt cancer after the initial trcafmcnt. 

Anatomically, the nuopharynx illocaled at the central skull. bue in the cen1er of the head, whkh ill over 
10 em from the skin surface in all directions. As a result, adequate exposure for surgical resection of cancers 
involving thiJ region is often difficult, especially when the cancer bas infiltrated the nearby struc:tures. 

The maxillary swing approach originated from the observation that during maxillectomy for carcinoma of 
the maxillary antrum. the nasopharynx was widely exposed when the maxilla was removed. During the maxil­
lary swing operation, the maxillary antrum, including the lateral wal.l8 and the floor attached to the anterior 
cheek: flap, is sWWlg laterally as an osteocutaneous 8ap, in order to apoae the padlology in the na.sopharynx. 
After removal of the cancer, the maxillary antrum was returned to its original position and fixed to the rest of 
the facial skeleton. 

HISTORY 

A detailed hi8tory, physical aamination. and imaging studies are crucial fur preciJe preoperative planning in 
order to achieve the best oncologic and func:tiona1 outcome. Details of the patient's gencn1 health should be 
sought. including a history of major canliac or neurologic comorbiditi.es and the need for antiplatelct ar anti­
c:oagulant consumption. Information such as the initial stage of the cancer on preaentation and the subsequent 
treatment protocol, including the Wle of induction chcmothcJ:apy, concomitant cbcmoradiati.on, as weD as the 
type and dosage of extcmal. radiation given, is important. The history of rec:um:nt cancer and i!a subsequent 
tieatment, such as a ICICODd coune of atemal radiotherapy, bnchytherapy, or surgery, should be obtained. The 
spectrum of complications from previous treatment, including xerostomia, trismus, hearing problem, loss of 
smell and taste, velopharyngcal incompetence, and dysphagia, should be tborougbly assessed, as these symp­
toms may deteriorate furthc:r after surgery. 

PHYSICAL EXAMINATION 

The general status of the patients llhould be assessed for their fitness fur surgery UDder general anesthesia. Neu­
rologic status, including cranial nerve palsy (such as the abducens nerve), should be noted, u this may signify 
intraaanial tumor extension and, hence, inoperability. The degree of preexisting trismus should be measured, 

295 



296 SECTION 5 Nasopharynx 

as severe trismus will decrease exposure and increase the difficulty of surgery. The general dental health is 
assessed. and if necessary, a preoperative dental consultation will be lllTaJlged. The neck should be thoroughly 
examined for cervical lymphadenopathy, and further investigation has to be performed if there is any clinical 
suspicion of lymph node metastasis. Otoscopy should be carried out since middle ear effusion is a common 
finding. 

INDICATIONS 

Pathology of the anterior skull base, including 

Persistent or recurrent NPC after chemoradiation 
Adenocarcinoma or minor salivary gland tumor of the nasopharynx as primary treatment 
Chordoma 
Schwannoma 

CONTRAINDICATIONS 

Patients whose medical condition is not fit for general anesthesia 
Persistent or recurrent NPC with significant intracranial extension 
Significant parapharyngeal extension with encasement of the petrosal internal carotid artery 
Patients who have had previous surgery via the midface degloving approach 

PREOPERATIVE PLANNING 

Routine ultrasound examination of the neck is necessary, and if suspicious lymphadenopathy is evident, 
ultrasound-guided fine needle aspiration should be performed. Cross-sectional imaging study of the naso­
pharynx and the skull base using MRI with intravenous contrast offers the best spatial resolution allowing 
accurate assessment of the extent of the cancer, the presence of invasion of the parapharyngeal space, retro­
pharyngeallympb node metastasis, as well as the relationship with the petrosal internal carotid artery and 
the skull base. 

The plasma level of Epstein-Barr virus DNA should be measured, and if it is more than 500 copies per 
milliliter, systemic metastasis should be suspected and whole body ['8F]-FDG PET-Cf scan should be per­
formed. If necessary, preoperative pulmonary and cardiac optimization should be arranged. 

Dental assessment must be performed, and an obturator should be fabricated for each patient before the 
maxillary swing procedure; this is used to clip onto the teeth on the upper jaw upon return of the swung maxilla, 
ensuring correct repositioning and precise dental alignment. 

Endoscopic examination should be performed before surgery. Biopsy of the lesion of concern is done for 
histologic confirmation. It also maps the extent of the disease and determines which side of the face to swing 
during the subsequent surgery. 

SURGICAL TECHNIQUE 

The operation is carried out under general anesthesia with the patient in the supine position. The head is 
placed on a soft head ring to allow mobility, and support behind the shoulders should be inserted to extend 
the neck if a neck dissection or neck exploration is necessary. Endotracheal intubation is carried out through 
the mouth if possible as this avoids disturbance of the cancer in the nasopharynx. A temporary tracheostomy 
is then performed, and the endotracheal tube is withdrawn. This avoids the risk of damage to the endotracheal 
tube during osteotomy, and the tracheostomy protects the airway should postoperative bleeding or edema 
occur. 

Protective eye ointment is used in the contralateral eye, which is draped out of the operative field. The 
oral cavity and the nasal cavities are irrigated with copious amount of antiseptic solution such as chlorhexidine. 
Intravenous antibiotics are given on induction of anesthesia, and this usually includes a metronidazole for 
anaerobic bacteria and a cephalosporin for aerobic bacteria. 

The Weber-Ferguson facial incision is used as it is for maxillectomy; the horizontal limb of the incision 
is placed at the subciliary region 5 mm below and parallel to the lower eyelid margin (Fig. 35.1; Video 35.1). 
The incision over the lip is designed to be zigzag to prevent postoperative contracture, and the horizontal limb 
curves down laterally along the skin crease to stop at about 0.5 em above the lower edge of the zygomatic arch. 
Tarsorrhaphy is done for the eye on the side of the swing to avoid inadvertent trauma to the cornea. 
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A B 

The lip incision on the lingual surface continues to extend posteriorly to stop between Che two central 
incisors. The palatal wound is created using a curved incision placed at a distance of O.S mm from the tooth mar­
gin; it is continued posteriorly until the last molar tooth and then continued lalerally behind it to stop j~ before 
reaching the buccai mucosa. 'Ibis allows the elevation of soft tissue and mucoperiosteum over the hard palate 
as a palatal fiap with blood supply from the opposite mucoperiosteum of the hard palate and the soft palate. 

The incision cmr the face goes through skin. subcutaneous tissue, and the orbicularis oculi muscle. The 
thin muscle is lifted together with the fac:ial skin until Che orlJital rim is reached. The orbital septum should not 
be ~t, or else thm: will be herniation of the periorbital adipose tissue. The skin incision over the lip is contin­
ued, and the orbicularis oris muscle is divided in the line of skin incision. 

The horizontal limb of the fac:ial incision goes down to Che anterior wall of the maxilla; a limited amount of 
soft tissue over the anterior wall of the maxilla is elevated to expose a strip of bone for the osteotomy. This oste­
otomy site is O.S em below the Olbital rim and frequently goes through the infraorbital foramen. The infraorbital 
nerve and vessels arc identified and divided. 'Ibis rcduccs blood loss when the oscillating saw cuts through Che 
infraorbital foramen. 'Ibis osteotomy is made to divide only the lower half of the zygoma. 

In preparation for the midline osteotomy, soft tissue and mucoperiosteum over the hard plate have to be 
dissected off of the bony hard palate. The palatal incision goes down to hard palate bone, and the soft tissue 
together with the mucoperiosteum is lifted with a sharp periosteal elevator. The greater palatine vessels coming 
through the palatine foramen are seen. These should be divided, and then the palatal ftap can be raised further, 
medially to cross the midline and posterior to the posterior edge of the hard palate. The attachment of the soft 
palate on the hard palate is divided w.iJh diathermy, and the nasal cavity is entered. 

A curved osteotome is inserted into the groove between the maxillary tuberosity and the pterygoid plates. 
The groove lies behind the hamulus, which is lying posteromedial to the molar tooth and can be palpated. The 
osteotome has to be curved so that when it is placed in the groove and driven by the mallet, it goes vertically 
upward separating the posterior wall of the maxillary an!Jum from the pterygoid plates. 

Before starting the osteotomy, a 4-hole titanium plate is placed across the osteotomy line on the anterior 
wall of the maxilla. holes are drilled, and screws an: inserted and then removed. These pn:osteotomy drilled 
holes will ensure accurate positioning of the maxilla whc:n it is returned to its original site after tumor resection 
and fixed with the plate and screw. The osteotomy over the anterior wall is carried out by an oscillating saw with 
a long thin blade. The osteotomy begins in the anterior wall of the maxilla and extends lalerally horizontally until 
the middle portion of the zygomatic arch and then turned downward. Only the inferior part of the zygomatic arch 
is divided. and thus, after completion of the osteotomy, the inferior orbital rim remains attached to the zygoma. 

The soft tissue over the midline is elevated to expose the Wlderlying bone, in preparation for a midline 
osteotomy. The patient has a high nasal spine; this can be removed with a bmr or a rongeur creating a ftat bone 
surface where the titanium plate is placed. Holes an: drilled, and sc:tewS are inserted and removed similar to the 
procedure applied on the anterior wall of the maxilla. 

An oscillating saw divides the har:d palate from anterior to posterior in a straight line. The elevated palatal 
flap is retracted from the path of the osteotomy and protected. This osteotomy extends through the entire length 
of the hard palate and inferior part of the nasal septum if there is a septal deviation. The blood loss is minimal 
with this osteotomy so it is carried out as the first osteotomy. Then the osteotomy of the anterior wall of the 
maxilla is carried out with the long thin blade; the blade goes through the antrum and divides the lateral wall on 
its way until it reaches and cuts the post wall. The final osteotomy goes through the medial wall of the antrum 
and is placed. above the inferior tw:binatc and below the middle turbinate. 

After completing the osteotomies, the maxilla drops inferiorly. but remained attached to the anterior cheek. 
flap. The entire osteocutaneous complex is retracted laterally to expose the nasopharynx and the paraplw:yn­
geal space (Fig. 35.2). With this exposure, persistent or mcum:nt cancer in Che nasopharynx can be removed 
together with the Eustachian tube if necessary under direct vision. When present, the retropharyngeallymph 
nodes can also be removed. 
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RSI.IIE3L1 
A: Weber-Ferguson-Longmire 
incision for right maxillary 
swing operation. B: After 
skin incision, the underlying 
osteotomy sites (blue lind) are 
exposed. By maintaining the 
attachment of the maxilla to 
the overlying salt tissue. the 
blood supply of the underlying 
bone is secured. 
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HSURE3S.Z 
A: After the osteotomies. 
the maxilla (MS) is swung 
out. The underling cancer 
{C) in the nasopharynx is 
exposed. If the parapharyngeal 
space is involved by the 
cancer. it is resected en 
bloc with the pterygoid 
muscles (PM) down to and 
including the underlying 
the pharyngobasilar fascia. 
B: Specimen showing the 
cancer (C) resected with wioo 
mucosal margins including the 
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CM 1 2 
ipsilateral e!lltachian tube (ET). A B -~-

With the osteocutaneous complex including the m.a.Ulla swung laterally, the cancer in the n.asopbarynx 
with its surrounding tissue is adequately exposed and can be removed with co!lVeiltional surgical insttum.ents 
such as scissors and dia1h.cJm.y. The ptc.rygoid plates togc1hcr with the pterygoid muscle can be removed to 
improve exposure of the parapharyngeal space on Che side of the swing, and any pathologic lymph nodes if pres­
ent in dJ.e region can be removed under direct vision. The internal carotid am:ry lying outside the plw:yngobasi.­
lar fascia is situated posteriorly or postmolatcrally to the retropharyngeallymph nodes, and sometimes it could 
be adherent to the lymph node following radiotherapy. With this wide exposure, the carotid artery can be located 
with palpation of its pulsation and Chus safegwuded during resection of the retropharynge811ympb nodes. 

When the pharyngoba.silar fascia has to be resected with the cancer or the retropharyngeal lymph node, 
dJ.e petto&al portion of Che intemal carotid artery will be exposed. This can be covered widl a microvascular free 
muscle fiap to prevent subsequent ruptUre of the carotid artecy. 

The frequently employed free muscle flaps include the rectus abdominis or the va.stus la.teralis muscle. 
The pedicle is deliveted through a tunnel made above the oropharynx to the upper neck. The artery of Che ftap is 
joined to Che facial or superior thyroid artery, and the venous return is anastomosed to a tributary of Che internal 
jugular vein. The transfcm:d muscle is covered by mucosa within a short period, and this avoids the crusting 
when skin is used to cover Che wound in the nasopharynx. 

Increased exposure of the coruralateral nasoplwynx is achieved following the removal of Che posterior 
part of the nasal septum. Cancers 1hat extend across the midline can be resected up to Che medial edge of the 
Eustachian tube of the opposite side. Following Chis wide exposure, en bloc resection of Che NPC can be car­
ried out including Che eustachian tube CIUl'IL The inferior turbinate on the side of Che swing is removed, and 
dJ.e mucosa covering it is removed. This mucosal sheet is laid onto the raw area in the nasopharynx as a free 
mucosal graft This graft frequently survives and facilitates healing, and even if it does not survive, it acts as a 
temponuy dressing for the wound in the nasoplwynx. 

After excising the cancer and covering the raw az:ea in the nasopharynx, the maxilla is returned to i1s origi­
nal position. A few holes are drilled on dJ.e posterior edge of Che hard palate, and sutures passing through these 
holes attach Che soft palate to the hard palate. A hole is drilled on the base of Che nasal bone, a com::sponding hole 
is drilled on the superomedi.al part of the anterior wall of the maxilla, and a size 26 wire is passed through these 
holes. The intraoral placement of the prefabricated dental plate ensures accurate repositioning of tbe maxilla. 

While the maxilla is mainWn.ed. in position with the hand, the two titanium plates are placed over the 
zygoma and the midline where screw holes were predrilled and the screws inserted (Fig. 35.3). The wire on the 
superomedi.al angle of the anterior wall of the maxilla is also tightened to give additional support 

The dental plate is them removed and the palatal flap returned. Two to three sutures are used to fix the pos­
terior part of Che flap to the alveolar nwgin. and the dental plate is reinserted to keep the palatal flap in position. 

POSTOPERATIVE MANAGEMENT 

After smgcry, the patient is nursed in the genc.ral ward. It is impmtmt to pcrfo.nn frequent suction of the tmchc­
ostomy tube to prevent blockage. The cuff of the ttacheostomy tube is lrept inflated for the first postoperative 
day in order to protect the airway from blood and secretions from the operative field. Afterwaxd, it should be 
deflated, and the tmchcostomy tube can be removed 3 to 4 days after smgery. Enteral nutrition via the naso­
gastric tube can be started on postoperative day one untill week after surgery when the palatal wound is usu­
ally stable enough to allow eating per orally. The nasogastric tube is then removed. Antibiotics are continued 
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intravenously, which is then switched to oral administration for a total duration of 1 week. The facial sutures are 
removed 1 week after surgery, and nasal irrigation wring 0.9% sodium chloride solution is started by the patient 
himselflhe.rself four to six times per day. The patient is then disclwged from the hospital. 

MouJh-opening exercises starting as early as 8 weeks after surgery effectively prevent trismus. Once 
developed, it will be more difficult to restore the preoperative degree of mouJh opening. The treannent used 
most commonly is using a stack of tongue depressors between the teeth to push the mouth open over time. 
Another effi::<:tive way is to use the TheraBite Jaw Motion Rehabilitation Sylltem (Atos Medical, West Allis, 
WI), which is a patient-operated device for passive stretching of the jaw. 

The patients are then followed up regularly in the outpatient clinic, monthly for the first year, and less 
frequently afterward. Endoscopic examination is performed to ensure satisfactory wound healing and to detect 
tumor recum:ncc. 

COMPLICATIONS 

Most of the potential complications after maxillary swing operation are preventable. Careful patient selection 
is crucial, and it is important to identify patients wi1h petrosal intcmal carotid artery encasement and sk:ull 
base erosion and intracranial extension, as the presence of these signifies inoperabili.ty. Early postoperative 
hemorrhage can be prevented by meticulous hemoswis, and delayed bleeding secondary to carotid artery 
blowout is avoided by using healthy IIIllScle (such as temporalis muscle flap or free vastus lateralis muscle flap) 
to cover the exposed artery at the time of surgery. Flap coverage is also indicated in patients wi1h extensive 
resection resulting in wide area of raw bone exposure. Failure to do so may lead to osteoradionecrosis, which 
may result in acute bacterial meningitis and death. Careful handling of the palatal mucosal. flap is important to 
prevent palatal fistula formation. Recent modification of the palatal incision so that it no longer overlies on the 
osteotomy site significantly n:duces the incidence of palatal fistulation from 24% to 4.2%. 

RESULTS 

Between 1989 and 2011, nasopharyngectomy was peiformed in 312 patients in our institution. Among our 
patients, 41 (13.1%) had persistent cancer and 271 (86.9%) had recummt cancer. Resection with negative 
margins was achieved in 248 (79.5%) patients. All patients survived the operation. The mean hospital stay was 
8.6 days. The median follow-up duration was 34 months. The overall 5-year actuarial local tumor control was 
74%, and the overall S-year disease-free survival was 56%. Those with negative resection margins on frozen 
section and tumor size <1.5 em in diameter had significantly better local control in the nasopharynx. as well 
as disease-free survival. The majority of the patients had satisfactory healing of the facial wounds (Fig. 3S.4). 

PEARLS 

• Preoperative planning and evaluation of the status of the cancer are essential to achieve good surgical out· 
come. Those patients with infiltration of the petrosal in.tern.al carotid artel}' and the base of the skull are not 
sw:gical candidates. 

• Preos~my plating using titanium miniplates ensures precise apposition of bone and hence dental occlusal 
.relationships on closure. 

FIUIE35.3 
A: After the cancer is resected, 
the maxilla is returned to its 
normal anatomical position 
and fixed with titanium 
miniplates and screws 
(affows). A nasogastric tube 
is inserted for feeding during 
the early postoperative period. 
B: A prefallricate<l obturator 
is inserted to ensure accurate 
dental approximation. 
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FI&IIIE3U 
A: Anatomical closure of 
the facial wound in layers. 
B: Photo taken 6 months after 
surgery, showing satisfactory 
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-
healing of facial wound. A B 

• The contralateral nasopharynx can be approached by removing the posterior portion of the nasal septum. 
• For cancers widl parapharyngeal extension or when retropharyngeallymph node metastasis is evident, reS«l­

tion of the tumor en bloc with the pharyngoba.silar fascia ensun:s tumor clearance on the surface of the 
pe1rosal internal carotid artery. The resultant exposure of the artery requires healthy tissue coverage, most 
commonly fn':e vastus hueralis muscle flap, to prevent subsequent falal carotid artery blowout. 

PITFAllS 

• Radical resection of a luge cancer will result in exposure of a wide area of raw bone at the skull base and 
cervical spine, increasing the risk of subsequent osteoradionecrosis, especially when a second course of 
external radiotherapy is required. Prophylactic coverage using microvascular fn':e flap ellecti.vely prevents 
this complication. 

• Meticulous handling of the palatal mucosal ftap and separating the palatal mucosal incision from the 
osteotomy line reduce the incidence of palatal fistula formation. 

• The majority of the patients experience a variable degnle of tri.siiiWI after surgery. It is essential to starting 
passive stretching and jaw-opening cxcn:ise once wound healing has been oompleted in o.nlcr to pnwent this 
complication. 

INSTRUMENTS TO HAVE AVAILABLE 

• 'Iitanium. miniplatcs and screws and a corresponding drill 
• Curved osteotome 
• Pneumatio-driven oscillating saw 
• Monopolar ca.utc.ry 
• Heavy scissors 
• Dental obtunuor 
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indications, 208 
instruments, 218 
parotid lobes, 207 

parotidectomy, 207 
patient history, 208 
pearls, 218 
physical examination, 208 
pitfalls, 218 
postoperative management, 214-215 
preoperativeplanning,208-209 
results, 218 
surgical technique 

dissection, 210, 210 
facial nerve branches, 213 
incision, 210, 210 
nerve trunk, 212, 212 
operative field, 213 
patient position, 209, 209 
resection, 214 
SMAS,211 
tympanomastoid suture, 212 

PleomOiphic adenoma, 215, 216t 
Positron emission tomography (PET) 

computed tomography (PET -CT), 15 
for oral cavity cancer, 2 

Posterolateral neck dissection 
complications, 71 
contraindications,67 
indications, 67 
instruments, 72 
patient history, 67 
pearls, 72 
physical examination, 67 
pitfalls, 72 
postoperative management, 7l 
preoperative planning 

fine needle aspiration biopsy, 69 
imaging studies, 68--69 

results, 72 
specimen, 68 
surgical technique 

anesthesia, 69 
draping,69 
Bap elevation, 69 
incision, 69,70 
nodal dissection, 70-71, 71 
positioning, 69 
specimen, 7l 
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wound closure and drain placement, 71 
Postparotidectomy, facial paralysis, 215 
Prestyloid parapharyngeal space tumor 

excision 
coiDplications,248,2SO 
contraindications,243 
indications, 243 
patient history, 241- 242 
pearls, 250-251 
physical examination, 242-243 
pitfalls, 2S 1 
postoperative care, 247- 248 
preoperativeplanning, 243-244 
results, 250 
surgical technique 

cervical;>arotid approach, 245 
constrictor muscle, 249 
deep lobe portion, 249 
external carotid artery, 245, 247 
facial nerve, 245, 246 
styloid process, 249 
stylomandibular ligament, 245, 247 
upper neck. 245, 246 
visualization, 248 
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Primary hypetparathyroidism 
diagnosis, 190 

R 

reoperative parathyroid mugery 
co~lications, 192- 193 
conttahxUcations, 190 
indicaions, 190 
instruments, 194 
patient history, 189 
pearls, 194 
physical examination, 189-190 
pitfalls, 194 
postoperative management, 192 
preoperative planning, 190, 191t 
results, 193 
surgical technique, 191-192,193, 194 

Radical neck dissection (RND), 13 
complications, 55 
conttaindications, 50 
facial and palpebral edema, 56f 
indications, 50 
instruments, 57 
patient history, 49 
pearls, 56 
physical examination, 49-50 
pitfalls, 56 
postoperative management, 54-55, 55f 
preoperative planning, 50-51 
recurrence, 56 
results, 56 
robotic modified (See Robotic modified 

radical neck dissection) 
surgical technique 

incisions, 5lf 
inferior dissection, 53, 54f 
medial dissection, 5~54, 54f 
posterior dissection, 52-53, 53f 
submandibular triangle dissection, 

51-52, 52f 
superior lateral dissection, 52, 53f 
wound closure, 53 

Radical parotidectomy, 222 
Radiologic lymphatic mapping, 4-5, Sf, 6f 
Recum:nt laryngeal nerve (RLN), 135-136 

completionlreoperative thyroidectomy, 
144--145,146 

locally invasive thyroid cancer, 151, 
151-153 

Rettomandibular depression, 217 
Rhytidectomy approach, 257-258, 259 
Rhytidectomy incision, 210, 210 
Rigor mortis, 171 
Robot-assisted neck dissection 

complications, 65, 65t 
con1raindications, 60 
indications, 60 
instruments, 66 
patient history, 59 
pearls,6~ 

physical examination, 59-60 
pitfalls, 66 
postoperative management, 65 
preoperative planning, 60 
results, 65 
surgical technique 

under direct vision, 61, 62f 
hypoglossal nerve, 63, 64f 
monopolar coagulator, 63 

retractors, 62f 
robotic arms, 62 
skin incision and flap elevation, 61, 6lf 
specimen, 64f 
submandibular gland. 63 

Roboti~assisted lingual tonsillectomy, 
16, 76 

Robotic modified radical neck dissection 
complications, 44--45, 46t 
con1raindications,40 
histopathologic assessment, 45-46 
indications, 40 
instruments, 46-47, 47f 
patient history, 40 
pearls, 45 
physical examination, 40 
pitfalls, 45-46 
postoperative management, 44 
preoperative planning, 40-41 
results, 46 
surgical technique 

docking and instrumentation, 42-43 
lateral neck dissection, 4~ 
level m dissection, 43f 
level IV dissection, 43f 
level V dissection, 44f 
patientpreparation, 41,42f 
total thyroidectomy, 43 
working space, 41-42, 42f 

Robotic thyroidectomy 
complications, 131, 131t 
con1raindications, 126 
indications, 126 
instruments, 132 

s 

patient history, 126 
pearls, 131 
physical examination, 126 
pitfalls, 131-132 
postoperative management, 131 
results, 131 
surgical technique 

approaching route, 128 
Berry ligament dissection, 129 
contralateral RLN identification, 130 
docking and instrumentation, 128 
instruments insertion, 128 
parathyroid gland, 129 
patient position, 127 
postoperative wound, 130 
RLN identification,129 
thyroidal vessels ligation, 129 

Salivary fistula/sialocele, 217 
Salivary glands 

buccal space mass excision, 25~260 
ED of parotid tumors, 221-226 
minimally invasive video-assisted 

panotidectomy,235-239 
prestyloid parapbaryngeal space tumor, 

241-250 
submandibular gland excision, 261-269 
superficial parotidectomy, 203- 218 
total parotidectomy, 229-234 

SCCHNUP. See Squamous cell carcinoma of 
head and neck of unknown primary 
origin (SCCHNUP) 

SCM. See Sternocleidomastoid muscle (SCM) 
Secondary hypetparathyroidism (sHPT) 

complications, 178-179 
con~tions, 174 
imaging studies, 174 
indications, 174 
instruments, 179 
patient hi~, 173 
pearls, 179 
physical examination, 173 
pitfalls, 179 
postoperative management, 178 
preoperative planning, 174 
results, 179 
surgical technique 

auto1ransplantation, 177-178 
calciphylaxis, 178 
cryopreservation, 177 
intraoperative PTII assay, 177 
minimally invasive radio-guided 

parathyroidectomy, 174--177, 
175-177 

parathyroid carcinoma, 178 
Selective neck dissection (SND) 

complications,20-21 
con~tions, 15 
development, 13 
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fine needle aspiration biopsy (FNAB), 15 
imaging, 15 
indications, 15 
instruments, 21 
patient history, 13, 15 
pearls, 20 
physical examination, 15 
pitfalls, 20-21 
postoperative management, 19-20 
preoperative planning, 15 
results, 20 
sentinel node biopsy, 9-10 
surgical technique 

copious irrigation, 19 
fibrofatty tiasue dissection, 19f 
flap incision and elevation, 16-17, 17f 
forSCM,17 
sensory rootlets, 17 
skin incision, 16 
spinal accessory nerve mobilization, 

18,18f 
Sentinel node biopsy (SLNB), for oral cancer 

clinical history, 1 
clinical management, 10 
complicaions, 9 
con1raindications, 2 
gamma probe-guided 

blunt dissection, 6f, 7, 7f 
facial nerve, 8 
node location and marking, 6-7, 6f 
~identification,6,6f 
~readings, 7-8 

histopathologic assessment, 8, Sf 
imaging studies, 2, 3f 
indications, 2 
injection of primary tumor 

blue staining, 4 
radionuclide, 3 

instruments, 10-11 
mOibidity, 9 
patient history, 1 
pearls, 10 
physical examination, 1 
pitfalls, 10 
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postoperative management. 9 
preoperative planning, 2 
radiologic lymphatic mapping, 4-S, Sf, 6f 
results, 9-10 

Soft palate incision, 278, 278 
SPECI' --CT fusion lymphoscintigram, Sf, 6f 
Spinal accessory nerve (SAN) 

mobilization of, 18f 
motor branches, 18f 
SSND,25 

Squamous cell carcinoma of the head 
and neck of unknown primazy origin 
(SCCHNUP) 

complications, 77 
contnrind[cations, 74 
indications, 74 
instruments, 79 
patient history, 73 
pearls, 78 
physical examination, 74 
pitfalls, 79 
postoperative management. 77-78 
preoperative planning 

laboratory studies, 74-7S 
radiographic imaging, 74 

results, 77- 78 
surgical technique 

bilateral palatine tonsillectomy, 75 
operative endoscopy, 75, 1S-16 
robotic approach. 75 
ro~assisted lingual tonsillectomy, 

76,76 
specimen, 76, 77 
supraglottic structures, 76, 77 

Sternocleidomastoid muscle (SCM) 
modified radical neck dissection. 33, 34f, 3Sf 
nodal dissection. 70, 70 
selective neck dissection, 16-17 

Sternohyoid muscles, 142 
Styloid process, 212, 212 
Submandibular gland excision 

complications, 268 
contnrlnd[cations,262 
histology, 262 
indications, 262 
instruments, 269 
patient history, 261 
pearls, 268-269 
physical examination, 262 
pitfalls, 269 
postoperative care, 268 
preoperative planning, 263 
results, 268 
surgical technique 

chronic sialadenitis, 264 
neoplasia, 2~26S, 265-268 

Superficial musculoaponeurotic system 
(SMAS}, 206, 211 

Superior laryngeal nerve, 99 
Superselective neck dissection. for upper 

aerodigestive tract carcinoma 
adjuvant radiation therapy, 27 
clinical history, 23 
clinical versus pathologic analysis, 27-28 
complications, 27 
contraindications, 24 
indications, 23-24 
instruments, 28 

patient history, 23 
pearls, 28 
physical examination. 23 
pitfalls, 28 
postoperative management. 27 
preoperative planning, 24 
results, 27- 28 
surgical technique 

bilateral incision. 26, 26f 
lateral neck flap, 25, 25f 
spinal accessory nerve, 25 
surgical bed exposure, 26f 

Supraglottis structures, 76, 77 

T 
The nerve of Amelita Galli-Curci, 169 
Thyroid cancer 

management of (See Robotic 
thyroidectomy) 

mortality rate, 149 
prognostic features, 149 

Thyroid neoplasms, 115 
Thyroidectomy, 11S. See also Open 

thyroidectomy 
robotic. See Robotic thyroidectomy 

Thyroplasty type I. See Intraoperative 
medialization laryngoplasty 

Thngue cancer 
injection with radiotracer, 4f 
nuclear imaging, Sf 

Total parotidectomy 
complications, 232-233, 233t 
contraindications,229 
indications, 229 
instruments, 234 
patient history, 229 
pearls,233 
physical examination. 229 
pitfalls, 233- 234 
postoperative management, 232 
preoperative planning, 230 
results, 233 
surgical technique 

Blair incision. 230, 230 
deep lobe neoplasm, 232, 232 
facial nerve dissection, 231, 231 
flap elevation. 23(}-231, 231 

Trachea, 153, 153 
resection of, 153- 154,155- 157 

Tracheostomy,278 
Transcervical approach 

carotid body tumor excision, 9S, 95 
vagal paragangliomas, 106 

Transpalatal access, for nasophatyngectomy 
complications, 285 
contraindications, 277 
indications, 277 
instruments, 28S 
patient history, 277 
pearls, 285 
physical examination, 277 
pitfalls, 285 
postoperative management, 284-28S 
preoperative planning, 278 
results, 28S 
surgical technique 

inferior transverse incision, 282, 282-283 
lateral palatal access, 278, 278-279, 279 
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mandibulotomy and mandible swing, 278 
median palatal access, 279, 279-280, 280 
superior transverse incision, 283 
tracheostomy, 278 
vertical lateral wall incision, 283. 283, 284 
vertical posterior wall incision. 283 

True vocal fold (fVF), 109 
'JYmpanomastoid suture, 212, 212 

u 
U-shaped palatal incision, 280, 280 
Ultrasonography (US) 

secondazy hyperparathyroidism, 174 
for selective neck dissection (SND), 1S 

Upper aerodigestive tract carcinoma, SSND 
for. See Superselective neck dissection, 
for upper aerodigestive tract carcinoma 

v 
Vagal paragangliomas 

CQ[Dplications, 107 
conbndnd[cations, 104 
indications, 103 
instruments, 108 
patient history, 102 
pearls, 107-108 
physical examination, 102 
pitfalls, 108 
postoperative management, 106-107 
preoperativeplanning,104, 104-10S 
results, 107 
surgical technique 

patient position and incision. 
105-106 

preoperative embolization, 105 
resection, 106 
skull basefmtracranial 

involvement. 1 OS 
transcervical approach, 106 

Vagus nerve (VN) 
carotid body tumor excision. 96, 97 
schwannoma excision, ~. 85, 87 

Vascular injury, 107 
Video-assisted parathyroidectomy 

complications, 187 
contraindications, 182,183 
indications, 181- 182,182 
instruments, 188 
patient history, 181 
pearls, 187-188 
physical examination, 181 
pitfalls, 188 
postoperative management. 18S, 187 
preoperativeplanning,182 
results, 187 
surgical technique 

retractorplacement.184,184 
staffs, 184-18S,185 
surgical incision, 183, 183 
vascular supply, 18S 

Vitamin D deficiency, 173 
Vocal fold (fVF), 109 
Vocal fold function, 189 

w 
Weber-Ferguson facial incision. 296, 297 
Well-differentiated thyroid cancer 

{WDTC), 39 
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