Anwar et al.
The Egyptian Journal of Otolaryngology (2022) 38:55
https://doi.org/10.1186/543163-022-00249-3

The Egyptian Journal
of Otolaryngology

ORIGINAL ARTICLE Open Access

Role of elective neck dissection with salvage

laryngectomy

®

Check for
updates

Mohamed Anwar!, Hazem Dewidar', Amal Hareedy?, Note-Elfateh Gebril** and Ahmed Nassar'"

Abstract

quality of life and very poor survival rate.

with rT1 or rT2 showed nodal metastasis.
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Background: Elective neck dissection with salvage laryngectomy was associated with decreased quality of life,
increased operative time, and increased incidence of complications; some surgeons prefer wait-and-see observation
policy. However, lymph nodes recurrence after salvage total laryngectomy during follow-up period carry very poor

The aim of this study is to investigate the risk of nodal metastases in patients undergoing salvage laryngectomy and
to search for predictors of occult metastases in this group of patients. Our study included 30 patients presented with
recurrent laryngeal cancer after failure of organ preservation protocol. All selected patients were without detected
lymph nodes both clinically and radiologically, classified as NO according to The TNM classification.

All patients were candidate for salvage total laryngectomy and had elective neck dissection performed during surgery
to detect the possible occult cervical lymph node metastasis.

Results: The positive nodal metastasis incidence was 14% in glottic, 29% in supraglottic, and 57% in trans-glottic
tumors of all positive patients. The previously indicated results showed statistically significantly increased incidence of
positive LN in the supraglottic tumor site and increased incidence of negative LN in the glottic site.

Regarding the recurrence T stage in our study, lymph nodes were negative for metastasis in one patient with rT1
representing 4%, 6 patients with rT2 representing 26%, and for rT3 and rT4 were 65% and 4%, respectively. The nodal
metastasis was positive in 3 patients with rT3 representing 43% and 4 patients with rT4 representing 57%. No patients

Conclusions: Our findings demonstrated that patients with advanced local disease at recurrence undergoing sal-
vage total laryngectomy may benefit from an elective neck dissection.

Background

Treatment strategies of laryngeal cancer has changed
dramatically, due to the development of organ pres-
ervation protocols; as a result, total laryngectomy is
commonly reserved as salvage treatment for recurrent
tumors [1].

*Correspondence: Ahmednassar_79@hotmail.com

! Otolaryngology Department, Cairo University, 3 kanal street- maadi
11734, Cairo 11734, Egypt

Full list of author information is available at the end of the article

@ Springer Open

Incidence of occult nodal metastases in primary non-
irradiated laryngeal cancer cases is high; in these cases,
elective neck dissection is mandatory; however, incidence
decreases after failure of primary radiation therapy mak-
ing the role of elective neck dissection controversial [1].

Lymphatic tissues change after irradiations includes
decrease caliber of lymphatic vessels and hyalinized and
fibrosed lymph nodes which serve as a barrier for lym-
phatic dissemination of locally recurrent tumors after
previous irradiation [2].

As elective neck dissection with salvage laryngectomy
was associated with decreased quality of life, increased
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operative time, and increased incidence of complications,
some surgeons prefer wait-and-see observation policy
[2].

However, lymph nodes recurrence after salvage total
laryngectomy during follow-up period carry very poor
quality of life and very poor survival rate [3].

The aim of this study is to investigate the risk of nodal
metastases in patients undergoing salvage laryngectomy
and to search for predictors of occult metastases in this
group of patients, thus trying to verify the need of elec-
tive neck dissection in salvage laryngectomy inspite of
the higher rate of complications that may occur.

Methods

Our study included 30 patients attending otolaryngology
outpatient clinic, presented with recurrent laryngeal can-
cer after failure of organ preservation protocol during the
period from October 2014 to February 2017.

All selected patients were without detected lymph
nodes both clinically and radiologically, classified as NO
according to the TNM classification.

All patients were candidate for salvage total laryngec-
tomy and had elective neck dissection performed during
surgery to detect the possible occult cervical lymph node
metastasis. The study is approved by ethical committee of
our institution.

All patients were subjected to the following preopera-
tive protocol:

o Full history taking including history of previous
treatment regimen for laryngeal carcinoma

+ Full otorhinolaryngological examination was done
for each patient that is included.

o In full head and neck examination, endoscopic
assessment through flexible laryngoscopy or rigid
endoscopy was done.

CT neck was done for each patient including axial and
coronal cuts with sagittal reconstruction for assessment
of the lesion, the neck nodes, and for confirmation of the
radiologically NO nodal stage.

Direct laryngoscopy under general anesthesia and
biopsy was done to prove the presence of recurrent car-
cinoma. Biopsy sites included the obvious lesion of inter-
est and any suspicious lesions for assessment of the site,
the extent of the tumor, and proper TNM classification
and compare it with the previous initial histopathol-
ogy and TNM classification workout to exclude distant
metastasis.

All patients were diagnosed with recurrent cancer lar-
ynx after failure of radiotherapy or chemoradiotherapy
and were listed for salvage laryngectomy.
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The surgeries performed included 30 salvage total lar-
yngectomies. All patients were NO with no detected met-
astatic cervical lymph nodes clinically and radiologically;
elective lateral neck dissections (level II, III, IV) were
performed unilaterally in 23 patients and bilaterally in 7
patients.

Unilateral elective lateral neck dissections were per-
formed in unilateral tumors, while bilateral elective lat-
eral neck dissections were done for midline tumors, those
crossing the midline and supraglottic tumors.

A total of 37 elective neck dissections were performed
with salvage total laryngectomy for the 30 patients. After
surgery, each lymph node level was dissected separately
and was sent for histopathological examination. Data
were analyzed by the Statistical Package for Social Sci-
ence (IBM SPSS) version 20.

The comparison between two groups was done by
using chi-square test, and/or Fisher exact test was used
instead of chi-square test when the expected count in any
cell was found less than 5.

The p-value was considered significant as the following:

+ P> 0.05: nonsignificant
+ P <0.05: significant
+ P <0.01: highly significant

Results

Our study included 30 patients (27 males and 3 females).
The age ranged from 42 to 82 with a mean age of 60.4.
Regarding the histopathological type, it was squamous
cell carcinoma in all patients.

The initial tumor subsite was glottic in 10 (33%) of
patients, supraglottic in 2 (7%), and transglottic in
17 (57%), while in one (3%) patient, the tumor was
subglottic.

Regarding the initial TNM staging, the tumor was T2
in 8 patients representing 27%, T3 in 18 patients repre-
senting 60%, and T4 in 4 patients representing 13% of
all. No patient was T1 in initial staging. Meanwhile, all of
them were initially NO.

All patients were initially treated with radiotherapy as
the primary treatment modality, and 25 of them received
full course representing 83%. Chemotherapy was given to
22 patients representing 73%.

Regarding recurrence, the TNM staging was rT1 in
one patient (3%), rT2 in 6 patients representing 20%, r
T3 in 18 patients (60%), and rT4 in 5 patients (17%). All
patients were NO. Elective neck dissections were per-
formed in all patients with salvage total laryngectomy, of
which 23 were unilateral and 7 were bilateral.

Regarding operative complications, our results indi-
cated that no complications were recorded in 19 patients
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(63.3%), delayed wound healing occurred in 2 patients
(6.7%), pharyngocautaneous fistula occurred in 7 patients
representing 23%, chylous fistula occurred in one patient
representing 3%, and postoperative bleeding occurred in
one patient.

Regarding lymph nodes analysis in the operative speci-
men, lymph nodes metastasis was negative in 23 patients
representing 77% and positive in 7 patients representing
23% of our patients.

On routine histopathological examination with H&E
staining, 23 of lymph nodes were negative for metasta-
sis representing 77% of all with single node metastasis in
three patients, 2 lymph nodes metastasis in two patients,
while 3 lymph nodes metastasis was detected in one
patient and 4 lymph nodes metastasis in one patient.

Regarding negative lymph nodes analysis according
to the initial tumor sites, lymph nodes were negative
in 9 patients with glottic tumors representing 39%, 13
patients with trans-glottic tumor representing 57%, and
one patient with subglottic tumor representing 4% of all
negative patients.

Regarding the positive nodal metastasis incidence, it
was 14% in glottic, 29% in supraglottic, and 57% in trans-
glottic tumors in all positive patients.

This showed statistically significant increased inci-
dence of positive LN in the supraglottic tumor site and
increased incidence of negative LN in the glottic site
(p-value = 0.049).

Regarding the analysis according to the initial T stag-
ing, the nodal metastasis was positive in 0% of T1
tumors, 14% of T2 tumors, and 29% and 57% of T3 and
T4 tumors, respectively, of all positive patients.

The nodal metastasis was negative in 0% of initial T1
tumors, 30% of initial T2, and 70% and 0% of initial T3
and T4 tumors, respectively, that showed statistical sig-
nificance increased incidence of positive LN in initial T4
stage (p-value = 0.001).

After full radiotherapy course, LNs were positive in 3
patients representing 42.86% of all positive patients and
negative in 22 patients representing 95.65% of all nega-
tive patients (Table 1).
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After interrupted radiotherapy course, positive LNs
were in 4 patients representing 57.14% of all positive
patients, and negative LNs were in one patient repre-
senting 4.35% of all negative patients. Showing statis-
tical significance increased incidence of positive LN
in patients with interrupted course of radiotherapy
(p-value = 0.001).

Regarding chemotherapy, in patients treated with
chemotherapy, LNs were positive in 3 patients rep-
resenting 42.86% of all positive patients and nega-
tive in 19 patients representing 82.61% of all negative
patients.

In patients not treated with chemotherapy, positive
LNs metastasis was in 4 patients representing 57.14% of
all positive patients, and negative LNs metastasis was in
4 patients representing 17.39% of all negative patients
showing statistical significance increased incidence
of positive LN in patients not taking chemotherapy
(p-value = 0.037).

Regarding lymph nodes analysis according to the
recurrent T stage, the nodal metastasis was positive in
three patients with rT3 representing 43% and 4 patients
with rT4 representing 57%, with no patients with nei-
ther r'T1 nor rT2 showing nodal metastasis that showed
a high statistical significance (p-value=0.009).

Lymph nodes were negative in one patient with rT1
representing 4%, 6 patients with rT2 representing 26%,
and for rT3 and rT4 were 65% and 4%, respectively
(Table 2).

Regarding laterality of neck dissection, 18 patients
with unilateral neck dissection representing 78% found
to be negative for LN, while 5 patients representing
71% found to be negative, and for bilateral neck dissec-
tion, 5 patients representing 22% found to be negative,
and two patients representing 29% found to be positive
showing no statistical significance.

Discussion

Laryngeal carcinomas carry a high risk of occult nodal
metastasis. Positive nodes are associated with a poor
locoregional disease control and poor survival outcome.

Table 1 Incidence of positive and negative LN according to initial T stage and initial N stage

Negative histopathology of LN

Positive histopathology of LN Chi-square test

No. % X?

No. % p-value
Initial T stage T1 0 0% 0 0%
T2 7 30% 1 14%
T3 16 70% 2 29% 15.171 0.001
T4 0 0% 4 57%
Initial N stage NO 23 100% 7 100% NA NA
N1 0 0% 0 0% NA NA
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Table 2 Incidence of positive and negative LN regarding recurrent T stage and recurrent N stage

Negative histopathology of LN

Positive histopathology of LN Chi-square test

No. % No. % X? p-value
Recurrence T stage M 1 4% 0 0% 11.553 0.009
T2 6 26% 0 0%
E] 15 65% 3 43%
T4 1 4% 4 57%
Recurrence N stage NO 23 100% 7 100% NA NA
N1 0 0% 0 0%

A single ipsilateral lymph node metastasis decreases sur-
vival by about 50% [4].

Revolution in treatment of laryngeal carcinoma started
with endoscopic surgery and the development of organ
preservation protocols. As a result, total laryngectomy is
reserved mainly as salvage treatment for recurrent laryn-
geal cancer [1].

In salvage surgery for recurrent laryngeal carcinoma,
positive cervical lymph nodes should be treated with
primary laryngeal tumors; the debate still presents with
negative cervical lymph nodes whether to be treated elec-
tively or to choose to wait and see observation policy [5].

Neck dissection with salvage total laryngectomy after
radiotherapy or chemoradiotherapy carries high rate of
complications and morbidities, benefits of elective neck
dissection in negative nodes in these patients, and the
overall survival results still controversial [6].

In our study, we included 30 patients with undetected
lymph nodes both clinically and radiologically classified
as NO according to the TNM classification had elective
neck dissection performed during salvage total laryngec-
tomy to detect the possible occult cervical lymph node.
The initial tumor subsite was glottic in 10 (33%) of
patients, supraglottic in 2 (7%), and transglottic in 17
(57%), while in one (3%) patient, the tumor was subglot-
tic. The tumor was T2 in 8 patients representing 27%, T3
in 18 patients representing 60%, and T4 in 4 patients rep-
resenting 13% of all. No patient was T1 in initial staging.
Meanwhile, all of them were initially NO.

Regarding the initial tumor sites in our study, lymph
nodes were negative in 9 patients with glottic tumors
representing 39%,13 patients with transglottic tumor
representing 57%, and one patient with subglottic tumor
representing 4%. No patients with initial supraglottic
tumor had negative lymph node metastasis of all nega-
tive patients. The positive nodal metastasis incidence was
14% in glottic, 29% in supraglottic, and 57% in transglot-
tic tumors of all positive patients. The previously indi-
cated results showed statistically significantly increased
incidence of positive LN in the supraglottic tumor site
and increased incidence of negative LN in the glottic site,

so we suggest that elective neck dissection can be consid-
ered in supraglottic tumors. For other sites, it is difficult
to offer a recommendation, but clinical judgment can
guide the treatment policy.

Regarding the initial T staging in our study, we found
that the nodal metastasis was positive in 0% of T1
tumors, 14% of T2 tumors, and 29% and 57% of T3 and
T4 tumors, respectively, and was negative for nodal
metastasis in 0% of initial T1 tumors, 30% of initial T2,
and 70% and 0% of initial T3 and T4, respectively, tumors
of all positive patients that showed statistically significant
increased incidence of positive LN in initial T4 stage, and
so we suggest that observation policy for the neck could
be considered in patients with tumors classified originally
as early tumors (T1-2) and elective neck dissection in
more advanced tumor (T3-T4).

Regarding the recurrence T stage in our study, lymph
nodes were negative for metastasis in one patient with
r'T1 representing 4%, 6 patients with rT2 representing
26%, and for rT3 and rT4 were 65% and 4%, respectively.
The nodal metastasis was positive in 3 patients with rT3
representing 43% and 4 patients with rT4 representing
57%. No patients with rT1 or rT2 showed nodal metas-
tasis, and so we suggest that observation policy for the
neck could be considered in less advanced recurrence
(rT1-2) and elective neck dissection in more advanced
recurrences (rT3-4).

Amit et al. study in 2012 underwent a salvage laryn-
gectomy with elective neck dissection (42 unilateral and
9 bilateral). Originally, 85% of patients were staged NO,
57% were T1-T2, and 62% of patients had glottic tumors.
Occult nodal metastases were found in 19% of patients
with no contralateral lymph node metastases. The fre-
quency of occult metastases in patients with T1-2 NO
tumors was 14% and 22% in T3-4 or N+ patients. The
frequency in glottic tumors was 15, while it was 25% in
supraglottic tumors [1].

Yao et al. study in 2005 was not able to find a statisti-
cally significant difference in 5-year overall survival
between those who underwent neck dissection and those
who did not, while survival was higher for patients with
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supraglottic tumors who underwent neck dissection;
however, the difference was nonstatistically significant.

They found that survival was higher for patients with
supraglottic tumors who underwent neck dissection;
thus, it is possible that elective neck dissection may offer
a survival advantage for patients with more advanced
recurrent tumors [7].

Hilly et al. study in 2013 suggested that the patients
with advanced local disease at recurrence undergoing
salvage total laryngectomy may benefit from an elective
neck dissection [8].

Sanabria et al. study in 2014 suggests observation pol-
icy for the neck could be used for patients with glottic
tumors classified originally as early tumors (T1-2) and
who recurred with less advanced tumors (rT1-2). For
more advanced tumor recurrences (rT3-4), elective neck
dissection could be considered with bilateral neck dissec-
tions for supraglottic tumors [3].

Dagan et al. (2010) were against elective neck dissec-
tion with salvage total laryngectomy and reported that
there were no statistically significant differences in over-
all survival between observation or performing elective
neck dissection and recommended an expectant policy
for the NO neck patients to reduce complications [2].

Also, Bohannon et al. (2010) were against elective neck
dissection with salvage total laryngectomy and reported
that there was no survival advantage gained by perform-
ing neck dissection in the clinically negative neck [9].

Regarding operative complications, no complications
reported in 19 patients (63.3%), pharyngocautaneous fis-
tula occurred in 7 patients (23%), delayed wound healing
occurred in 2 patients (6.7%), chylous fistula occurred in
one patient (3%), and postoperative bleeding occurred in
one patient (3%).

A study carried by Freiser et al. in 2016 showed that
elective neck dissection with salvage total laryngectomy
did not carry any significant risk nor increased incidence
of complications; Basheeth et al. in 2013 also showed
no increased risk of complications with unilateral elec-
tive neck dissection with salvage total laryngectomy but
showed increased complications in bilateral elective neck
dissection [6, 10].

Amit et al. (2012) and Basheeth et al. (2013) did not
recommend bilateral neck dissection as an elective proce-
dure, as it increases the risk of complication, and the con-
tralateral nodes carry low incidence of metastasis [1, 6].

So, we recommended that the need for performing
elective neck dissection should be balanced against the
risk of developing future neck metastases and against
the risk of complications of neck dissection especially
delayed wound healing and fistula formation particu-
larly after previous radiotherapy.
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We suggest observation policy for the neck could be
used for patients with glottic tumors classified origi-
nally as early tumors (T1-T2) and who recurred with
less advanced tumors (rT1-rT2). For more advanced
tumors recurrences (rT3-rT4), the suggestion is that
elective neck dissection could be considered, with bilat-
eral neck dissections for supraglottic tumor.

Conclusions

Our findings demonstrated that patients with advanced
local disease at recurrence undergoing salvage total
laryngectomy may benefit from an elective neck dis-
section; observation policy for the neck could be con-
sidered in less advanced recurrence (rT1-2) and elective
neck dissection in more advanced recurrences (rT3-4),
and that elective neck dissection could be considered in
supraglottic tumors.
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