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ABSTRACT Objective: In this study, we aimed to determine ipsilat-
eral and contralateral occult neck metastasis rate in patients who un-
derwent bilateral neck dissection due to T1-T4 NO laryngeal carcinoma,
and put forward the need for bilateral neck dissection. Material and
Methods: This study included 60 patients who underwent bilateral neck
dissections due to T1-T4 NO laryngeal carcinoma between 1998 and
2015. The patients were divided into three groups according to the lo-
calization of the tumor (supraglottic, glottic, and transglottic). Each
group was divided into 3 subgroups as unilateral lesion, midline lesion,
and unilateral lesion passing across the midline. The neck metastases
were classified as ipsilateral, contralateral, or bilateral. Results: The
tumor was supraglottic in 14, glottic in 13, and transglottic in 33 pa-
tients. There was neck metastasis in 9 of 60 patients (3 patients had N1,
3 patients had N2b, and 3 patients had N2c necks). Contralateral neck
metastasis was not seen in any of the patients with unilateral tumors.
Contralateral neck metastasis was not evident when there was not an ip-
silateral neck metastasis. The rate of contralateral neck metastasis in
presence of ipsilateral neck metastasis was 33% in supraglottic, 50% in
glottic T4a, and 25% in transglottic tumors. Conclusion: The results of
this study indicated that unilateral neck dissection was sufficient in all
groups in case of unilateral tumors, and unilateral tumors passing across
the midline when there is no ipsilateral neck metastasis, but bilateral
neck dissection is needed in midline tumors.

Keywords: Laryngeal cancer; neck dissection; metastasis

OZET Amac: Bu ¢alismada amacimiz, T1-T4 NO larinks kanseri ne-
deniyle bilateral boyun diseksiyonu yapilan hastalarda, lezyon tarafi ve
kontralateral occult metastaz oranlarini saptayarak, bilateral boyun di-
seksiyonu gerekliligini belirlemektir. Gere¢ ve Yontemler: Bu calis-
mada 1998-2015 yillar1 arasinda, T1-T4 NO larinks kanseri nedeniyle
bilateral boyun diseksiyonu uygulanan 60 hasta degerlendirilmistir.
Hastalar timor lokalizasyonuna gore 3 grupta incelenmistir (suprag-
lottik, glottik, transglottik). Her grup kendi i¢inde tek tarafli lezyon,
orta hat ve orta hattt gegmis tek tarafli lezyon seklinde 3 gruba ay-
rild1. Tiim gruplarin metastaz oranlari unilateral, kontralateral ve bila-
teral olarak siiflandirildi. Bulgular: Tiimor, 14 hastada supraglottik,
13 hastada glottik, 33 hastada transglottik idi. Altmis hastanin 9’unda
boyun metastazi saptandi (3 N1, 3 N2b,3 N2c¢). Tek tarafli lezyonlarin
hicbirinde kars: tarafta metastaz tespit edilmedi. Lezyon tarafinda me-
tastaz saptanmayan olgularin hepsinde kars: tarafta da metastaz sap-
tanmadi. Lezyon tarafinda metastaz saptanan olgularda karsi tarafta
metastaz saptanma orani supraglottik lezyonlarda %33, glottik T4a lez-
yonlarda %50, transglottik lezyonlarda %25 olarak saptandi. Sonug:
Bu bulgular tum lezyon gruplarinda tek tarafli ve orta hatt1 gegen tek ta-
rafli tiimérlerde lezyon tarafinda metastaz saptanmamasi durumunda
unilateral boyun diseksiyonunun yeterli oldugu, orta hat lezyonlarinda
ise bilateral boyun diseksiyonu yapilmasinin uygun olacagi sonucunu
ortaya koymaktadir.

Anahtar Kelimeler: Larinks kanseri; boyun diseksiyonu; metastaz

Metastatic nodal disease is the most important
prognostic factor in laryngeal cancer as in the other
head and neck cancers.! Histologically identified re-
gional metastasis is correlated with an increased risk
for recurrence, and approximately 50% decrease in

survival.? Although the incidence of occult neck
metastasis varies in relation with localization, stage,
and differentiation of the laryngeal cancer, occult
neck metastasis was reported as 30% in supraglottic
laryngeal cancer, and 20% in T3-T4 glottic laryngeal
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cancer.’> The most important cause of treatment fail-
ure and decreased survival is recurrence in the neck
in laryngeal carcinoma. The most important factor for
neck recurrence is the presence of occult metastasis
that could not be determined by physical examina-
tion and radiological imaging.® However, both need
for elective neck dissection, and the surgical proce-
dure have been debated in NO necks in patients with
laryngeal carcinoma. Various studies indicated that
NO neck could be treated with surgery alone, or ra-
diotherapy alone.”® Only neck dissection may eluci-
date the presence of occult metastasis, and it has the
advantage of determining clinical stage and the need
for adjuvant treatment.

There is no consensus on the surgical procedure
to treat neck, or need for ipsilateral or bilateral neck
dissection. Some studies recommend only ipsilateral
neck dissection, while some others claim that bilat-
eral neck dissection is needed.’'*

The need for tracheotomy after surgery de-
creased with widespread use of laser and robotic sur-
gery in surgical treatment of laryngeal cancer.
However, studies have recommended neck dissection
3 weeks after primary surgery since concomitant neck
dissection increased the need for tracheotomy due to
edema.' The limiting factors of bilateral neck dis-
section are possible complications of neck dissection,
and edema causing difficulty of decanulation in case
of partial laryngectomy.

In this study, we aimed to determine ipsilateral
and contralateral occult neck metastasis rate in pa-
tients who underwent bilateral neck dissection due to
T1-T4 NO laryngeal carcinoma, and put forward the
need for bilateral neck dissection.

I MATERIAL AND METHODS

This study included 60 patients who underwent bi-
lateral neck dissections due to T1-T4 NO laryngeal
carcinoma in Otorhinolaryngology Clinic between
1998 and 2015. The data of the patients were retro-
spectively analyzed after approval of the study pro-
tocol by Ethics Committee for Clinical Research
(June 20, 2015; decree no: 24/26).

The primary treatment modalities of the patients
included total laryngectomy, open partial laryngec-
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tomy techniques chosen in relation with the localiza-
tion and stage of the tumor, and laser- assisted partial
laryngectomy. The patients with previous surgery, ra-
diotherapy, chemotherapy, and extralaryngeal in-
volvement were excluded. The patients were staged
in accordance with 1992 AJCC criteria.'® The tumor
was supraglottic in 14, glottic in 13, and transglottic
in 33 patients. The patients were divided into three
groups according to the localization of the tumor
(supraglottic, glottic, and transglottic). Each group
was divided into 3 subgroups as unilateral lesion,
midline lesion, and unilateral lesion passing across
the midline. The metastasis rate was analyzed in each
group. The metastases were classified as ipsilateral
(at the side of the laryngeal tumor), contralateral (at
the opposite side of the laryngeal tumor), or bilateral.

Patient characteristics including age, gender, use
of alcohol, and smoking, and tumor characteristics
such as localization, stage, and histopathological dif-
ferentiation were noted. The type of the neck dissec-
tion performed, and the histopathological report of
the specimen were also recorded.

The primary tumor was evaluated with direct
laryngoscopy, computed tomography (CT), and
macroscopic examination of the surgical specimen.
Neck metastasis was assessed with palpation of the
neck, ultrasonography, and CT. The patients with the
signs of neck metastasis in the preoperative period
were not included in the study. Fifty patients had lat-
eral neck dissection, 6 patients had level 1-2-3-4 dis-
section, 2 patients had level 1-2-3-4-5 dissection, 1
patient had level 2-3-4-5 dissection, and 1 patient had
level 2-3-4-5-6-7 dissection.

STATISTICAL ANALYSIS

Data analysis was performed by using SPSS for Win-
dows, version 11.5 (SPSS Inc., Chicago, IL, United
States). While, continuous data were shown as
mean=SD (standard deviation), number of cases and
percent (%) were used for categorical variables. The
mean differences in age between patients with neck
metastasis and without neck metastasis were com-
pared by Student’s t-test. Categorical data were ana-
lyzed by Fisher’s exact or Likelihood Ratio test,
where appropriate. A p value less than 0.05 was con-
sidered statistically significant.
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I RESULTS

The mean age of 60 patients with clinically NO necks
was 61.0+8.7 (44-85) years, and all patients were
males. In supraglottic group, 10 patients had T2, and
4 patients had T3 tumors. In glottic group, 8 patients
had T2, 3 patients had T3, 2 patients had T4a tumors
while in transglottic group 1 patient had T2, 24 pa-
tients had T3, and 8 patients had T4a tumors. Table 1
shows descriptive statistics of demographic and clin-
ical characteristics of 60 patients.

The mean age (p=0.847), and history of alcohol
consumption (p=0.422) were similar in patients with
and without neck metastasis.

The distribution of the lesion types did not
show any significant differences between the pa-
tients with and without neck metastasis (p=0.727).
The sides of the lesions were similar when all pa-
tients included in the study were taken into consid-
eration (p=0.224). The T stage showed a significant
difference between the patients with neck metasta-
sis and without neck metastasis, and the rate of T4a
tumors was higher in patients with neck metastasis
(p=0.034). The differentiations of the tumors were
similar when patients with and without neck metas-
tasis were taken into consideration (p=0.669) (Table
2).

There was neck metastasis in 9 of 60 patients.
The metastasis was at level 2a in 4, at levels 2a and 3
in 4, and at levels 3 and 4 in 1 patient. None of the pa-
tients had metastasis at level 2b. Level 4 metastasis
was seen in a patient with T4a glottic cancer (Table
3).

When the neck metastases were analyzed ac-
cording to the side of the tumor, it was seen that con-
tralateral neck metastasis was not seen in patients
without ipsilateral neck metastasis. Analysis of the
neck metastases according to the localizations of the
tumors revealed that neck metastasis was evident in
2 patients with T2, and in 1 patient with T3 tumors
among 14 patients with supraglottic tumors. The rate
of metastasis was determined as 30% in supraglottic
T2 tumors, and as 25% in supraglottic T3 tumors.
Only ipsilateral neck metastasis was seen in unilat-

38

TABLE 1: Demographic and clinical characteristics of the patients.
Variables n=60
Age (years) 61.0+8.7
Age range (years) 44-85
Alcohol consumption 16 (26.7%)
Localization of the tumor

Supraglottic 14 (23.3%)
Glottic 13 (21.7%)
Transglottic 33 (55.0%)
Side of the tumor
Unilateral 33 (55.0%)
Midline 4(6.7%)
Unilateral passing across the midline 23 (38.3%)
T stage
T2 19 (31.7%)
T3 31(51.7%)
T4a 10 (16.7%)
Neck metastasis 9 (15.0%)
Localization of neck metastasis
Ipsilateral 6 (66.7%)
Bilateral 3(33.3%)
Postoperative N stage
NO 51 (85.0%)
N1 3(5.0%)
N2 6 (10.0%)
N2b 3(5.0%)
N2c 3(5.0%)
Tumor differentiation
Well differentiated 17 (28.3%)
Moderately differentiated 30 (50.0%)
Poorly differentiated 13 (21.7%)
Type of neck dissection
Level 2-3-4 50 (83.3%)
Level 1-2-3-4 6 (10.0%)
Level 1-2-3-4-5 2(3.3%)
Level 2-3-4-5 1(1.7%)
Level 2-3-4-5-6-7 1(1.7%)

eral laryngeal tumors, however there was bilateral
metastasis in case of midline lesions. Ipsilateral neck
metastases were seen in unilateral tumors passing
across the midline (Table 4).

There was neck metastasis in 2 of 13 patients
with glottic tumors. There were no neck metastases in
T2 or T3 tumors, however all patients with T4a tu-
mors had neck metastasis. Two patients with metas-
tasis had T4a tumors. In case of unilateral tumors
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TABLE 2: Demographic and clinical characteristics of the patients included in the study (n=60) in relation with
the presence of neck metastasis.

Variables Metastasis negative (n=51)
Age 61.1£8.9
Alcohol consumption 15 (29.4%)
Tumor

Supraglottic 11 (21.6%)

Glottic 11 (21.6%)

Transglottic 29 (56.9%)
Side of the tumor

Unilateral 29 (56.9%)

Midline 2(3.9%)

Unilateral passing across the midline 20 (39.2%)
T stage

T2 17 (33.3%)

T3 28 (54.9%)

T4a 6 (11.8%)
Tumor differentiation

Well differentiated 15 (29.4%)

Moderately differentiated 26 (51.0%)

Poorly differentiated 10 (19.6%)

Metastasis positive (n=9) p
60.4£7.6 0.8471
1(11.1%) 0.4224

0.7271
3 (33.3%)
2 (22.2%)
4 (%44.4)
0.2241
4 (44.4%)
2 (22.2%)
3(33.3%)
2 (22.2%) 0.705*
3(33.3%) 0.292¢
4 (44.4%) 0.034*
0.669"
2 (22.2%)
4 (44.4%)
3(33.3%)

T Student's t test, 1 Fisher's exact test, § Likelihood Ratio test.

passing across the midline, only one patient had ipsi-
lateral, and one patient had ipsilateral and contralat-
eral neck metastases (Table 5).

There was neck metastasis in 4 of 33 patients
with transglottic tumors. Two of 24 (8.3%) patients
with T3 tumors, and 2 of 8 (25%) patients with T4a
tumors had lymph node metastasis. All 3 patients
with unilateral tumors had ipsilateral neck metasta-
sis, however midline lesions showed bilateral neck
metastases (Table 6).

When 9 patients with neck metastasis were taken
into consideration, the tumor was unilateral in 4, in
the midline in 2, and unilateral passing across the

TABLE 3: Distribution of patients with postoperative neck
metastasis, according to the regions with metastasis (n=9).

Localization n %

Only level 2A 4 44.44
Levels 2A and 3 4 44.44
Levels 3 and 4 1 1.1

midline in 3 patients. Contralateral neck metastasis
was not determined in any of the unilateral tumors.
All midline tumors made metastasis to contralateral
neck. One third (33.3%) of the unilateral tumors pass-
ing across the midline showed metastasis in the con-
tralateral neck. In case of ipsilateral neck metastasis,

TABLE 4: Distributions of the tumors in relation with the T stages, and the localizations of the neck metastasis in
supraglottic tumors (n=14).

No metastasis

T2 (n=10)
Unilateral 4 (40.0%)
Unilateral passing across the midline 4 {40.0%)
T3 (n=4)
Unilateral 2 (50.0%)

Midline 1(25.0%)

Unilateral Bilateral
1(10.0%)
1(10.0%)

1(25.0%)
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TABLE 5: Distribution of localizations of the metastasis in glottic tumors (n=13).

No metastasis

T2 (n=8)
Unilateral 5 (62.5%)
Unilateral passing across the midline 3(37.5%)
T3 (n=3)
Unilateral 1(33.3%)
Unilateral passing across the midline 2 (66.7%)

T4a (n=2)

Unilateral passing across the midiine

Unilateral Bilateral

1(50.0%) 1(50.0)

TABLE 6: Distributions of the tumors and localizations of the metastases in relation
with the T and N stages in transglottic tumors (n=33).

No metastasis

T2 {n=1)
Unilateral 1{100.0%)
T3 (n=24)
Unilateral 15 (62.5%)
Unilateral passing across the midline 7(29.2%)
T4a {n=8)
Unilateral 1{12.5%)
Midline 1{12.5%)
Unilateral passing across the midline 4(50.0%)

Unilateral Bilateral
2 (8.3%)
1{12.5%)

1{12.5%)

the rate of contralateral neck metastasis was 33% in
supraglottic, 50% in glottic T4a, and 25% in trans-
glottic tumors.

I DISCUSSION

Treatment of neck is an important part of surgical
treatment in laryngeal cancer since lymph node
metastasis is the most important prognostic fac-
tor."1117:18 Studies showed that treatment of NO neck
after appearance of overt neck metastasis caused
smaller survival rates when compared to the group
that had neck dissection at the time of the primary
surgery.'*!*! Therefore, the type, timing, and side of
neck dissection are important in treatment of laryn-
geal cancer due to their significant effect on survival,
and still debated.

The need for elective neck dissection, and the
type of the surgical procedure are still debated in NO
necks of the patients with laryngeal cancer. In case of
NO neck, surgical protocol to be employed, and the
need for ipsilateral or bilateral neck dissection are still
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not clear. Some studies suggest neck dissection only
for the ipsilateral neck, however some others claim
that bilateral neck dissection is necessary.” %%

Although current minimally invasive surgical
techniques and hemostatic equipment, and low com-
plication rates of anesthesia are in favor of selective
neck dissection, the neck dissection procedures still
have variable complication rates.*>> In case of NO
necks, Basheeth et al. reported that the patients that
had bilateral neck dissections and salvage laryngec-
tomy had higher complication rates when compared
to the ones that had unilateral neck dissections.?
Today, widespread use of laser and robotic surgery
particularly in early-stage larynx cancer made the de-
gree of edema very important at the site of surgery
for the need of tracheotomy after surgery. Weinstein
et al. claimed that neck dissection performed at the
same session with the primary surgery increased the
need for tracheotomy due to edema in the surgical
field, and therefore neck dissection should be staged
and performed 3 weeks after the primary surgery. '’
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Possible complications, and edema causing difficulty
of decanulation in case of partial laryngeal surgery
are the limitations of bilateral neck dissection.

The pattern of metastasis varies in relation with
the localization of the laryngeal tumor. Supraglottic
larynx develops as a distinct subunit in the embryo,
and this fact has constituted the basis for suggesting
bilateral neck dissection in case of supraglottic tu-
mors.'"* Chiu et al. reported that bilateral neck dis-
section prolonged survival in supraglottic laryngeal
cancer, and proposed routine bilateral neck dissec-
tion since it decreased recurrence in the neck.'* Sim-
ilarly, Scola et al. recommended routine bilateral
neck dissection in supraglottic tumors due to the high
rate of lymphatic metastasis.'> However, Werner et
al. performed lymphatic mapping by injecting intra-
operative peritumoral radioisotope in supraglottic
cancer arising from the epiglottis, and did not report
any involvement in the contralateral neck.?® Rodrigo
et al. compared unilateral and bilateral neck dissec-
tion in patients with supraglottic larynx cancer, and
did not find any difference between the groups for
survival.” They determined the rate of lymph node
metastasis as 32% in patients with T1-T2 tumors.
Cagli et al. analyzed 72 patients that had bilateral
neck dissection due to suproglottic laryngeal cancer,
and reported that there was no contralateral metasta-
sis in absence of ipsilateral metastasis, and recom-
mended unilateral neck dissection in patients with
unilateral tumors.” The authors found occult metas-
tasis rates as 8.3% in T2 tumors, as 22.7% in T3 tu-
mors, and as 31.2% in T4 tumors. Our results are in
accordance with the results of the aforementioned
studies. In our study, we did not find any contralat-
eral lymph node metastasis in absence of ipsilateral
lymph node metastasis. In supraglottic tumors, the
metastasis rate was found as 20% in T2 tumors, and
25% in T3 tumors. Ipsilateral neck metastasis was
seen in case of unilateral tumors, however bilateral
neck metastasis was evident in midline tumors. In
case of unilateral tumors passing across the midline,
only ipsilateral metastasis was present.

The rate of neck metastasis was relatively
smaller in glottic tumors when compared to supra-
glottic tumors, however occult metastasis rate was re-
ported as 20% in T3 and T4 tumors.** In our study,
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neck metastasis was not seen in T2 and T3 tumors,
however all patients with T4a tumors had neck metas-
tasis. In case of unilateral tumors passing across the
midline, one patient had ipsilateral neck metastasis,
and one patient had ipsilateral and contralateral neck
metastasis.

Kowalski et al. reported the rate of neck metas-
tasis as 41% in transglottic tumors.® We determined
neck metastasis rate as 8.3% in T3 transglottic tu-
mors, and 25% in T4a tumors. Ipsilateral neck metas-
tasis was seen in all of 3 patients with unilateral
tumors, however bilateral neck metastasis was evi-
dent in midline tumors. The low metastasis rate in
transglottic tumors in the present study may be re-
lated to the fact that most of those patients had T3 tu-
mors.

In the light of those findings, one might con-
clude that unilateral elective neck dissection could be
sufficient in case of unilateral tumors, and unilateral
tumors passing across the midline irrespective of the
localization of the tumor in larynx, however bilateral
neck dissection might be more suitable in case of
midline tumors. Performing unilateral neck dissec-
tion during surgery for the primary tumor, and decid-
ing for the contralateral neck dissection in relation
with the ipsilateral neck metastasis is important to
prevent overtreatment. This conclusion has been sup-
ported by the other similar studies.”* Presence of
contralateral metastasis in case of ipsilateral neck
metastasis is 33% in supraglottic tumors, 50% in glot-
tic T4a tumors, and 25% in transglottic tumors. This
result indicates the necessity of treating contralateral
neck when histopathological ipsilateral neck metas-
tasis is proven. In case of histopathological neck
metastasis, contralateral neck dissection performed
in another session, or elective radiotherapy of con-
tralateral neck are the treatment options. The con-
tralateral neck dissection may be decided in the same
session with the primary surgery if metastasis is re-
ported in frozen section of macroscopically suspi-
cious lymph nodes. In this way, overtreatment may
be prevented in laryngeal cancers that have a low rate
of neck metastasis, and the complications related to
neck dissection and a longer duration of anesthesia
may be prevented. This procedure is particularly im-
portant to decrease edema in the surgical field, and
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hence the need for tracheotomy in partial laryngec-
tomies.

The neck levels to be included in the neck dis-
section has been debated as well as the side of the
neck dissection in NO necks in laryngeal cancer. A
number of studies showed that lateral neck dissection
was sufficient in NO necks.?’?° Our results support
this opinion. In 4 patients with metastasis, the metas-
tasis was in level 2a, there were metastases in levels
2a and 3 in 4 patients, and there were metastases in
levels 3 and 4 in 1 patient. None of the patients had
metastasis in level 2b. Metastasis to level 4 was seen
in 1 patient with T4a glottic cancer.

Studies reported that the presence of occult
metastasis was related to localization, T stage, and
histopathological differentiation of the tumor.’ Al-
though the patients with and without neck metastasis
showed a significant difference for T stage in our
study (p=0.034), there were no differences for tumor
differentiation or localization. However, those factors
should be studied in a larger patient population.

I CONCLUSION

The results of our study indicate that ipsilateral neck
dissection is sufficient in unilateral tumors and uni-
lateral tumors passing across the midline irrespective

of the localization of the tumor in the larynx, how-
ever bilateral neck dissection is needed in case of
midline tumors. Unilateral neck dissection at the
same session with the surgical treatment of the pri-
mary tumor, and deciding contralateral neck dissec-
tion in relation with the metastasis in the ipsilateral
neck is important to prevent overtreatment. In this
way, the complications related to neck dissection and
a longer duration of anesthesia may be reduced, as
well as the edema in the surgical field and the need
for tracheotomy.
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