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reservation of Level IV for Laryngeal Squamous
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ince the first detailed description by Franciszek Jaw-
yński in 1888,1-4 there have been many variations and
odifications of the radical neck dissection procedure.
hese include modified radical neck dissection (also

alled functional neck dissection) and various selective
eck dissections.5-6

Analysis of the distribution of lymph node metastases
n patients with squamous carcinoma of the larynx re-
eals a marked preference for levels II, III, and IV; levels
and V are rarely involved.7-9 Based on these observa-

ions, lateral neck dissection has been recommended in
atients with necks staged as N0 or N1.10 This means
emoving the upper jugular lymph nodes (level II), mid-
le jugular lymph nodes (level III), and lower jugular

ymph nodes (level IV). Lateral neck dissection is also
escribed as jugular node dissection by many surgeons.
The need for routine dissection at level IV has re-

ently been questioned.11 This article discusses whether
paring level IV lymph nodes is justified on the strength
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f pathologic and molecular studies on the pattern of
odal metastasis in patients with squamous carcinoma
f the larynx. In other words, dare we perform a selective
eck dissection involving levels IIA and III for N0 neck

aryngeal cancer to avoid potential complications such as
hylous fistula or phrenic nerve injury?

natomy of level IV
he lymph nodes of level IV are located around the

ower third of the internal jugular vein. According to the
pdated classification of neck dissections by the Ameri-
an Head and Neck Society and the American Academy of
tolaryngology-Head and Neck Surgery,12 the boundaries

f level IV extend from the inferior border of the cricoid
artilage superiorly to the clavicle inferiorly.The anterior
medial) boundary of level IV is the lateral border of the
ternohyoid muscle and the posterior (lateral) boundary
s the posterior border of the sternocleidomastoid mus-
le or the sensory branches of the cervical plexus. The
orizontal plane defined by the inferior border of the
ricoid cartilage separates level III from level IV.12

athologic and molecular analysis of neck
issection specimens
n 1996, Ambrosch and colleagues13 mentioned that
teiner advocates performing “limited” selective neck
issection, clearing only levels II and III, for cancer of
he larynx. In 2001, a retrospective study was published
y Steiner’s group14 and the authors believed that dis-
ecting levels II and III was sufficient when no metasta-
es were suspected during operation to level IV (a type of
peration they had been performing routinely since

979).
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In 1999, in a prospective nonrandomized study, Tu15

uggested that a very limited neck dissection, called up-
er neck (level II) dissection, could be considered diag-
ostic and therapeutic for N0 neck supraglottic cancer.
n the case of subclinical metastases being detected on
rozen sections, a level III neck dissection was also
erformed.
In the same year, prospective randomized study from

he Brazilian Head and Neck Cancer Study Group16

emonstrated that level IV metastases were extremely
are in patients with supraglottic tumors. Only patients
ith transglottic tumors involving the subglottis had
etastatic lymph nodes at level IV too.
In 2004, Coskun and associates17 prospectively eval-

ated the incidence of metastatic nodal involvement in
1 patients with squamous carcinoma of the larynx and
clinically N0 neck. None of the 113 neck dissection

pecimens revealed metastases at level IIB or IV. This
ould provide an oncologic basis for safely leaving these

ymph nodes in place. Fifty-five patients had followup of
ore than 12 months (mean 29 months), and no recur-

ence developed in the operated neck in any of these.
In the same year, Khafif and coworkers11 retrospec-

ively analyzed 71 patients with squamous carcinoma of
he larynx (42 supraglottic and 29 glottic). Levels II to
V had been removed in all of them, and their neck
pecimens were pathologically examined. Of 43 patients
ho underwent elective lateral neck dissection, only 1

2.3%) with level IV metastases also showed metastases
t level II. Nine (32%) of the other 28 patients with
linical adenopathy had level IV metastases. The authors
oncluded that dissection of this level might not always
e necessary in patients with cancer of the larynx and a
linically N0 neck, although they advocated dissecting
evel IV as part of a therapeutic neck dissection for su-
raglottic and transglottic squamous carcinoma in pa-
ients with clinically enlarged lymph nodes.

In 2005, Lim and colleagues18 prospectively reported
3 consecutive previously untreated patients with clini-
ally N0 laryngeal squamous carcinoma and analyzed
he incidence of level IV lymph node metastases in 142
lective lateral neck dissections. Ipsilateral level IV met-
static involvement was present in 3.5% (5 of 142 neck
pecimens) and none in the contralateral level IV side.
eparate skip metastasis in level IV lymph nodes was
bserved in 1.4% (2 of 142 necks).The authors concluded
hat dissection of level IV may not be necessary in the man-

gement of laryngeal squamous carcinoma, in particular b
onsidering the ipsilateral neck of early T-staged tumors or
he contralateral neck.

These prospective and retrospective studies were not
upported by immunohistochemical and molecular
nvestigations.

In the same year, Elsheikh and associates19 prospec-
ively examined 31 consecutive previously untreated pa-
ients with squamous carcinoma of the larynx (14 supra-
lottic, 8 glottic, and 9 transglottic). The incidence of
etastases to level IV after elective selective neck dissection

II to IV) was evaluated by nested reverse transcriptase-
olymerase chain reaction for cytokeratin 19 and cytoker-
tin 20, and by pathologic examination. Based on the two
olecular markers, the incidence of occult positive lymph

odes was 29% (9 of 31), and level IV was involved in 1 of
he 9 patients. This metastasis was detected by both
athologic and molecular analyses. The overall inci-
ence of metastases to level IV was consequently 3.2%
1 of 31). The patient with a positive level IV had a
3N0 transglottic cancer. In this patient, an isolated
etastasis to this level occurred without any involve-
ent of the other lymph nodes in the selective neck

issection specimen. This might mean that skip metas-
ases to level IV are a potential problem.

On the other hand, many surgeons prefer to include
evel IV when performing an elective selective neck dis-
ection for laryngeal squamous carcinoma. Redaelli de
inis and coauthors20 performed a retrospective review
f 402 consecutive patients with supraglottic squamous
arcinoma. They found that lymph node metastases oc-
urred in a sizable percentage of patients (40%), empha-
izing the need for elective neck dissection. The repeti-
ive pattern of distribution, which mainly involved levels
I, III, and IV, suggested that the treatment of choice for
2 to T4N0 supraglottic cancer is a lateral neck dissec-

ion, which has the advantage over comprehensive neck
issection of shorter operative time and reduced mor-
idity. These authors suggested performing a selective
eck dissection, including levels II to V, whenever there

s clinical, radiologic, or intraoperative evidence of me-
astases to any level, though metastases to level IV oc-
urred only in association with metastases to levels II to
II.

Pinilla and associates21 retrospectively examined 295
atients with laryngeal cancer and N0 neck, 124 of them
ith supraglottic tumors. In their experience, routine

ilateral functional neck dissection in supraglottic cancers,
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egardless of the size of the tumor, proved to be the most
eneficial approach for patients in terms of survival.

Buckley and MacLennan22 prospectively analyzed the
revalence and distribution of histologic cervical node
etastases in 100 consecutive patients whose neck dis-

ection was part of their primary treatment for laryngeal
nd hypopharyngeal cancer. For these tumors, the au-
hors recommended elective dissection of node levels II
o IV for the N0 neck and suggested including level VI
odes for tumors invading the subglottis, pyriform fossa
pex, and postcricoid region. The prevalence of con-
ralateral metastases indicates bilateral neck dissection in
idline or bilateral tumors.
Jia and colleagues23 suggested that lateral neck dissec-

ion (levels II, III, and IV) may be suitable for treating
aryngeal carcinoma patients staged as T2 to T4cN0.

Here again, the previously-mentioned studies were
ot supported by immunohistochemistry or molecular
nalysis.

iscussion
eck metastases are the major cause of failure after op-

rations for cancer of the head and neck. Inadequately
anaged, these positive lymph nodes can be fatal even if

he primary tumor has been controlled. The mortality
enerally increases by 50% in patients with neck node
etastases. Recognition of this fact prompted the early

ttempts at radical removal of cervical lymph nodes ac-
ually or potentially involved by cancer along with resec-
ion of the primary tumor. To prevent the severe long-
erm morbidity of radical neck dissection, including
houlder dysfunction, cosmetic deformity, cutaneous par-
sthesia, and chronic neck and shoulder pain, Suárez24 de-
eloped a “functional” neck dissection in 1952. Though
e is often forgotten in the English-language litera-
ure, Suárez is truly the “father” of functional neck
issection.25

More recently, selective neck dissections (removing
nly the lymph nodes at the levels at greatest risk of
etastasis from the primary tumor at various sites) have

ecome accepted practice for elective and, in some in-
tances, therapeutic treatment of the neck.26,27 Patho-
ogic and molecular analyses of neck dissection speci-

ens support the use of selective neck dissection (levels
I to IV), sparing sublevel IIB in cases of laryngeal squa-
ous carcinoma with clinically negative neck.
The need to routinely dissect level IV has recently
een questioned. Some investigators suggest preserving p
his particular group because of the very low rate of
ositive metastases. Others stress that this group should
e included, weighing the risk of occult metastases
gainst the low potential morbidity associated with this
esection, and emphasizing the limited accuracy of tra-
itional pathologic methods, which might miss isolated
eoplastic cells, micrometastases, extracapsular spread,
r soft tissue metastases in neck dissection specimens.
lthough more accurate molecular analysis has identi-

ied a low incidence of involvement, concern has been
oiced about skip metastases to this particular level.

To avoid additional confusion on this issue, the ques-
ion should be not whether to preserve or remove the
evel IV lymph nodes, but whether there is some com-

on ground between the two points of view.
All studies mentioned previously reported very few,

solated, or no level IV metastases, so more studies are
arranted on the real incidence of metastases to level IV

nd the consequent need to dissect these nodes. The
hylous fistula rate can be as high as 5.8%, depending on
he surgeon’s experience,28 but even more important
han its incidence is the morbidity associated with chy-
ous fistula. Delay in return to oral feeding, loss of im-
ortant body fluids, wound complications that can lead
o major vessel blow-outs, the need for reoperation to
lose the fistula, and the delay in adjuvant radiotherapy
re the main adverse effects of chylous fistula.

The previously mentioned studies lack some important
nformation. Though it is well known that the lymphatic
rainage patterns of supraglottic, glottic, and subglottic tu-
ors differ considerably, most studies considered all pri-
ary tumors at different sites in the same group. Neck

reatment should be customized according to the site of the
rimary tumor. Our knowledge of lymphatic drainage of
he larynx provides a basis for developing such a custom-
zed neck dissection system. Lymphatic collectors of the
upraglottic and glottic larynx drain primarily into level
I and secondarily into level III cervical lymph nodes;
he lymphatic vessels of the subglottis drain primarily
nto level IV lymph nodes.29 So, level IV dissection may
ot be necessary for supraglottic and glottic tumors in
0 necks. But transglottic and primary subglottic tu-
ors may well require level IV dissection.
In conclusion, although data from several pathologic

nd molecular analyses on neck dissection specimens
rom patients with laryngeal squamous carcinoma and a
linically N0 neck have demonstrated a low incidence of

ositive nodes at level IV, this is not enough to justify a
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tandardized selective neck dissection (levels IIA and
II). Using immunohistochemistry and in addition de-
eloping the genetic diagnosis of occult metastases, we
hall probably discover that selective neck dissection
IIA, III) is justified for patients with supraglottic and
lottic squamous carcinoma with a clinically N0 neck,
nd transglottic and primary subglottic tumors will also
equire level IV dissection. Additional prospective stud-
es are needed.
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1. Jawdyński F. Przypadek raka pierwotnego szyi. t.z. raka skr-
zelowego Volkmann’a. Wyci[ogon]ecie nowotworu wraz z
rezekcyj[ogon]a t[ogon]etnicy szyjowej wspólnej i·zy[swsl]ly
szyjowej wewn[ogon]etrznej. Wyzdrowienie. Gaz Lek 1888;8:
530–537.

2. Towpik E. Centennial of the first description of the en bloc neck
dissection. Plast Reconstr Surg 1990;85:468–470.

3. Ferlito A, Rinaldo A. Neck dissection: historical and current
concepts. Editorial. Am J Otolaryngol 2005;26:289–295.

4. Ferlito A, Rinaldo A, Robbins KT, Silver CE. Neck dissection:
past, present, and future? J Laryngol Otol. In press.

5. Myers EN, Gastman BR. Neck dissection: an operation in evo-
lution. Arch Otolaryngol Head Neck Surg 2003;129:14–25.

6. Ferlito A, Rinaldo A, Robbins KT, et al. Changing concepts in
the surgical management of the cervical node metastasis. Oral
Oncol 2003;39:429–435.

7. Rinaldo A, Ferlito A, Kowalski LP, et al. Is dissection of level V
necessary in patients with T2-T4N0 supraglottic cancer? Edito-
rial. J Laryngol Otol 2004;118:175–178.

8. Erdag TK, Karas C, Ikiz AO, et al. [The incidence of level
I metastasis in laryngopharyngeal squamous cell carcinoma].
Kulak Burun Bogaz Ihtis Derg 2003;1:166–169. (in Turkish).

9. Kowalski LP, Franco EL, de Andrade Sobrinho J. Factors influ-
encing regional lymph node metastasis from laryngeal carci-
noma. Ann Otol Rhinol Laryngol 1995;104:442–447.

0. Candela FC, Shah J, Jaques DP, Shah JP. Patterns of cervical
node metastases from squamous carcinoma of the larynx. Arch
Otolaryngol Head Neck Surg 1990;116:432–435.

1. Khafif A, Fliss DM, Gil Z, Medina JE. Routine inclusion of level
IV in neck dissection for squamous cell carcinoma of the larynx:
is it justified? Head Neck 2004;26:309–312.

2. Robbins KT, Clayman G, Levine PA, et al. Neck dissection
classification update. Revisions proposed by the American Head
and Neck Society and the American Academy of Otolaryngol-
ogy - Head and Neck Surgery. Arch Otolaryngol Head Neck
Surg 2002;128:751–758.

3. Ambrosch P, Freudenberg L, Kron M, Steiner W. Selective neck

dissection in the management of squamous cell carcinoma of
the upper digestive tract. Eur Arch Otorhinolaryngol 1996;
253:329–335.

4. Ambrosch P, Kron M, Pradier O, Steiner W. Efficacy of selective
neck dissection: a review of 503 cases of elective and therapeutic
treatment of the neck in squamous cell carcinoma of the upper
aerodigestive tract. Otolaryngol Head Neck Surg 2001;124:
180–187.

5. Tu GY. Upper neck (level II) dissection for N0 neck supraglottic
carcinoma. Laryngoscope 1999;109:467–470.

6. Brazilian Head and Neck Cancer Study Group. End results of a
prospective trial on elective lateral neck dissection vs type III
modified radical neck dissection in the management of supra-
glottic and transglottic carcinomas. Head Neck 1999;21:694–
702.

7. Coskun HH, Erisen L, Basut O. Selective neck dissection for
clinically N0 neck in laryngeal cancer: is dissection of level IIb
necessary? Otolaryngol Head Neck Surg 2004;131:655–659.

8. Lim YC, Choi EC, Lee JS, et al. Is dissection of level IV abso-
lutely necessary in elective lateral neck dissection for clinically
N0 laryngeal carcinoma? Oral Oncol.

9. Elsheikh MN, Mahfouz ME, Elsheikh E. Molecular assessment
of neck dissections supports preserving level IIb lymph nodes in
selective neck dissection for laryngeal squamous cell carcinoma
with clinically negative neck. ORL J Otorhinolaryngol Relat
Spec.

0. Redaelli de Zinis LO, Nicolai P, Tomenooli D, et al. The distri-
bution of lymph node metastases in supraglottic squamous cell
carcinoma: therapeutic implications. Head Neck 2002;24:913–
920.

1. Pinilla M, Gonzalez FM, Lopez-Cortijo C, et al. Management
of N0 neck in laryngeal carcinoma. Impact on patient’s survival.
J Laryngol Otol 2003;117:63–66.

2. Buckley JG, MacLennan K. Cervical node metastases in laryn-
geal and hypopharyngeal cancer: a prospective analysis of prev-
alence and distribution. Head Neck 2000;22:380–385.

3. Jia SS, He HJ, Xiang C, Liu WS. [Cervical metastasis in patients
with T2–4 cN0 laryngeal carcinoma]. Zhonghua Er Bi Yan Hou
Ke Za Zhi 2004;39:24–27. (in Chinese).

4. Suárez O. El problema de las metastasis linfáticas y alejadas del
cáncer de laringe e hipofaringe. Rev Otorrinolaringol 1963;23:
83–99.

5. Ferlito A, Rinaldo A. Osvaldo Suárez: often-forgotten father of
functional neck dissection (in the non-Spanish-speaking litera-
ture). Laryngoscope 2004;114:1177–1178.

6. Wei WI, Ferlito A, Rinaldo A, et al. Management of the N0
Neck - Reference or Preference. Oral Oncol.

7. Ferlito A, Rinaldo A, Silver CE, et al. Elective and therapeutic
selective neck dissection. Oral Oncol.

8. Erisen L, Coskun H, Basut O. Objective and early diagnosis of
chylous fistula in the postoperative period. Otolaryngol Head
Neck Surg 2002;126:172–175.

9. Werner JA, Schunke M, Lippert BM, et al. [The laryngeal
lymph vessel system of the human. A morphologic and lympho-
graphy study with clinical viewpoints]. HNO 1995;43:525–

531. (in German).


	Do Pathologic and Molecular Analyses of Neck Dissection Specimens Justify the Preservation of Level IV for Laryngeal...
	Anatomy of level IV
	Pathologic and molecular analysis of neck dissection specimens
	Discussion
	REFERENCES


