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Abstract 

Background: This study aims to report the rate of occult lymph node metastasis during elective neck dissection in 
clinically and radiologically negative neck (cN0) for patients offered total laryngectomy as either primary or salvage 
treatment. We also compare the rate of complications and recurrence after elective neck dissection during total 
laryngectomy.

A retrospective review of patients treated in a single teaching hospital in the UK between 2004 and 2020 was per-
formed. We collected the following patient information: age, sex, TNM staging, tumour location and laterality, primary 
treatment received if recurrent, preoperative imaging, operative details of the elective neck dissection, pathology 
results, postoperative complications, and recurrence. Inclusion criteria are as follows: squamous cell carcinoma 
and cN0 neck. Exclusion criteria are as follows: second primary tumour in the head and neck, a total laryngectomy 
because of a dysfunctional larynx, or a previously performed neck dissection.

Results: Of the 105 included patients, 66 (63%) had primary surgery and 39 (37%) were offered salvage surgery. All 
cases in the primary group were offered elective neck dissection. Thirty-six patients of the salvage group were offered 
elective neck dissection. The rate of occult lymph node metastasis was 35% (23/66) and 5.6% (2/36) in the primary 
and salvage groups, respectively. There was no difference in the overall complication rate in both groups, although 
the specific incidence of pharyngocutaneous fistula in the salvage group was higher compared with the primary 
group, 14% vs 7.5%.

Conclusions: We conclude that elective neck dissection is indicated during primary total laryngectomy due to the 
high rate of occult lymph node metastasis, 35% (23/66) in our series. Conversely, from our data in the salvage setting, 
the rate of occult lymph node was very low at 5.6% (2/36). The impact on survival is not known. The decision over 
elective neck dissection may be made more judiciously on an individual basis in the salvage setting.
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Background
The management of the clinically and radiologically nega-
tive neck (cN0) in cases of head and neck cancer has long 
been a matter of debate. Weiss et  al.’s decision analysis 

has a profound influence for the last three decades and 
suggested an occult nodal metastasis risk threshold for 
treatment of 20%, which has become widely accepted [1].

Laryngectomy encompasses treatment for locally 
advanced malignancies of the hypopharynx and lar-
ynx. When undertaking primary laryngectomy for 
this disease with cN0, UK guidelines and the National 
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Comprehensive Cancer Network (NCCN) guidelines rec-
ommend elective neck dissection (END) of levels II–IV 
[2, 3].

In the salvage setting, performing END with laryngec-
tomy is a matter of extensive controversy. Retrospective 
studies have argued against END based on the rarity of 
occult neck metastasis, the potential lack of impact on 
distant metastases, and the morbidity of salvage neck 
dissections in the cN0 neck [4–8]. However, other stud-
ies show an enhanced survival after an END for advanced 
local disease in the cN0 neck [9]. Others advise an END 
only in advanced recurrent stage T3–T4, supraglottic, 
and hypopharyngeal cancer due to the higher rate of 
occult metastasis [10–12].

A review of the literature shows that the incidence of 
occult cervical lymph node metastasis in recurrent laryn-
geal malignancies ranges from 0 to 28% [4, 5, 7–15]. Hilly 
et al. reviewed 41 patients undergoing salvage surgery for 
laryngeal/hypopharyngeal carcinoma. They found a high 
rate of postoperative complications in those undergoing 
bilateral END at the time of salvage (pharyngo)laryn-
gectomy), but the differences in regional cancer control 
and cause-specific survival were not statistically sig-
nificant [6]. Given the controversy in the literature, this 
study aims to add further evidence as to whether an END 
should be performed during salvage laryngectomy by 
reporting the rate of occult lymph node (OLN) metasta-
sis in our case series. We also compare the rate of compli-
cations and recurrence after END in primary and salvage 
laryngectomies.

Methods
A retrospective study of patients who underwent lar-
yngectomy either for primary or recurrent cancer of 
the larynx or hypopharynx in the period June 2004 to 
December 2020 was undertaken. Relevant cases were 
identified through our electronic medical record system. 
Inclusion criteria were primary squamous cell carcinoma 
(SCC) of the larynx or hypopharynx with cN0 at the time 
of diagnosis. A neck was considered cN0 if no pathologi-
cal lymph nodes were found during imaging (CT, MRI, 
PET, and/or ultrasound) and/or physical examination, or 
if the detected nodes were cytologically benign. We only 
included patients treated with curative intent. For the 
included salvage surgery cases, the primary tumour must 
have been treated with radiotherapy or chemoradiother-
apy only. Patients were excluded in cases of laryngectomy 
for non-functional larynx following radiotherapy or when 
a neck dissection had previously been performed. The 
decision to perform surgery with or without neck dis-
section was taken after discussion in the head and neck 
cancer multidisciplinary team meeting (MDT). We col-
lected the following patients’ information: age, sex, TNM 

staging, tumour location and laterality, primary treat-
ment received if recurrent, preoperative imaging, opera-
tive details of the END, pathology results, postoperative 
complications, and recurrence. Primary and recurrent 
laryngeal tumours were classified by the TNM Classifi-
cation of Malignant Tumours [8th edition, 2016]. In our 
centre, elective neck dissection was performed in almost 
all patients who were offered laryngectomy whether pri-
mary or salvage. One hundred and five patients who met 
the inclusion criteria were included in the study. Sixty-six 
were primary cancers and 39 were recurrent. Patients’ 
characteristics are summarized in Table 1.

All patients were followed up to January 2021, or until 
the date of death. Recurrences after salvage laryngectomy 
were confirmed after physical examination, imaging, and 
biopsy.

Statistical analyses were performed using IBM SPSS 
Statistics 27. A statistical significance level of 5% was 
used. Descriptive statistics were compared using the 
Pearson chi-square test in case of categorical variables.

Table 1 Summary of patients’ characteristics included in the 
study

Characteristics Primary surgery
66 patients (63%)

Salvage surgery
39 patients (37%)

Sex

 Male 48 (73%) 29 (74%)

 Female 18 (27%) 10 (26%)

Age: mean 66.2 years 69.2

Tumour subsite

 Glottis 22 (33%) 25 (64%)

 Supraglottic 24 (37%) 7 (18%)

 Hypopharynx 20 (30%) 7 (18%)

Initial T stage

 T1–T2 1 (1.5%) 14 (36%)

 T3–T4 65 (98.5%) 25 (64%)

Initial treatment

 Radiotherapy 0 32 (82%)

 Chemoradiotherapy 0 7 (18%)

Imaging performed

 CT neck 62 (94%) 38 (97%)

 PET 14 (21%) 19 (49%)

 MRI 3 (4.5%) 4 (10%)

 US 4 (6%) 3 (8%)

Neck dissection

 Unilateral 4 (6%) 0

 Bilateral 62 (94%) 36 (92%)

 Not done 0 3 (8%)

OLN 23/66 (35%) 2/36 (5.6%)

Complications 19/66 (29%) 10/36 (28%)

Recurrence after surgery 8/66 (12%) 7/36 (19%)
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Results
Patients
Sixty-six patients treated with primary laryngectomy 
were included. Seventy-three percent of patients were 
males. The average patient age at the time of surgery was 
66.2 (range 26–91) years. Of the 66 patients reviewed, the 
primary tumour subsite distribution was as follows: 22 
patients (33%) glottic carcinoma, 24 patients (37%) supra-
glottic carcinoma, and 20 patients (30%) hypopharyngeal 
carcinoma (all piriform sinus). One patient was staged as 
T1-2 (1.5%), and 65 were staged as T3-4 (98.5%). Imaging 
performed before primary laryngectomy included CT of 
the neck (94%) and PET (21%). All patients had either CT 
or PET scan or both.

For the salvage laryngectomy group, we included thirty-
nine patients. Seventy-four percent of patients were 
males. The mean patient age at the time of surgery was 
69.2 (range 31–85) years. Of the 39 patients reviewed, 
the primary tumour subsite distribution was as follows: 
25 patients with glottic carcinoma (64%), 7 patients 
with supraglottic carcinoma (18%), and 7 patients with 
hypopharyngeal carcinoma (18%) (all piriform sinus). 
Fourteen patients were staged as T1-2 (36%), and 25 were 
staged as T3-4 (64%). Imaging performed before salvage 
laryngectomy included CT of the neck (97%) and PET 
(49%). All patients had either CT or PET scan or both. 
Since June 2016, the date we started requesting PET 
scans in our hospital, 21 out of 25 patients had PET scan 
(84%). The 4 salvage cases who did not have PET scans 
had recurrent glottic cancer.

Neck dissection outcome (Fig. 1)
An END was performed on all of them at the time of the 
primary laryngectomy patients. Of the performed ENDs, 
62 (94%) were bilateral and 4 (6%) unilateral. Twenty-
three patients had OLN metastasis (35%). OLN metas-
tasis occurred in 7 patients with glottic cancer (30%), 10 
patients with supraglottic cancer (44%), and 6 patients 
with hypopharyngeal cancer (26%). Occult lymph nodes 
were unilateral in 17 patients (74%) and bilateral in 6 
patients (26%). Lateralised tumours had either ipsilateral 
or bilateral nodal disease; none had isolated contralateral 
nodal disease. See Table 2.

For the salvage laryngectomy, END was performed on 
36 out of 39 (92%). Of the performed ENDs, all patients 
received bilateral neck dissection. Only 2/36 patients 
had OLN metastasis (5.6%). Both patients had recurrent 
glottic cancer; one case was T2 and the other was T4a, 
and both developed a recurrence in the first year of their 
follow-up.

Complications
As for the primary laryngectomy patients, 29% (19/66) of 
patients developed a postoperative complication. Quite 
similarly, 28% (10/36) of the salvage patients who had 
END developed a postoperative complication. Antrolat-
eral thigh flap is used routinely for reconstruction after 
salvage laryngectomy in our hospital. One patient out of 
the three who underwent salvage laryngectomy without 
END developed a complication. Complications included 

Fig. 1 Details of END in cN0 (pharyngo)laryngectomy patients
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bleeding, neck collection (infection), and pharyngocuta-
neous fistula. See Table 3.

Oncological outcome (recurrence)
Eight patients had recurrent cancer (12%) after primary 
laryngectomy with END. Out of those, seven patients 
(88%) had OLN metastasis on histopathology, and one 
had no OLN. Six patients suffered recurrence in the first 
5  years. As for the salvage group, seven patients (7/36) 
(19%) suffered recurrent cancer after surgery. All these 
cases that developed recurrence had laryngectomy with 
END. All recurrences happened in the first 3 years.

Discussion
This study reports the rate of OLN metastasis in cases 
offered END during laryngectomy either primary or 
salvage, in a single teaching hospital in the UK. We also 
examined the rate of complications and recurrence after 
END in both groups. END is recommended for primary 
treatment of advanced laryngeal cancer [2, 3]. Neck dis-
section is suggested if the risk of nodal disease is greater 
than 15% to 20% [16, 17]. In our cohort, the overall OLN 
rate was 35%, suggesting a benefit for elective neck dis-
section in primary laryngectomy patients. OLN metas-
tasis occurred on the ipsilateral side of the cancer in 
74%. Bilateral OLN metastasis occurred in only 6 cases 
(26%); three of these were supraglottic cancer, and the 
other three cases were glottic cancer involving the ante-
rior commissure. In cases of lateralised hypopharyngeal 
cancer, OLN metastases were only found in the ipsilateral 
neck.

For salvage laryngectomy, the decision to perform 
an END could be based on the risk of OLN. In our 
study, only 2 patients had an occult metastasis (5.6%), 
which is low compared to the reported rate in the lit-
erature (0–28%) [4, 5, 7–15]. The wide spread in vari-
ance reported for OLN metastasis in the literature can 
be explained by differences in study populations, e.g., 
patient characteristics, number of included patients, 
preoperative radiological imaging, and treatment 
modalities. The 2 patients with occult metastasis in 
our salvage cohort initially presented with a T4N0M0 
glottic tumour. Post-operative pathological examina-
tion showed laryngeal cartilage invasion and perineural 
involvement. Previous research showed a significantly 
higher risk of occult metastasis in cases of cartilage 
invasion and perineural invasion [10].

In our study, the complication rate was similar 
between the primary and salvage laryngectomy groups 
(p  = 0.914). Our overall complication rate of 29% for 
primary laryngectomy is comparable to rates that have 
been reported in other recent series and systematic 
reviews [18–20]. A total complication rate of 28% for 
the salvage laryngectomy group is reported, but this is 
still below the range found in the literature (43–66%) 
[5, 7, 15]. Higher complication rates have been reported 
by some studies with salvage laryngectomy where a 
(unilateral or bilateral) END was performed [4, 5, 7]. 
The incidence of pharyngocutaneous fistula in the sal-
vage setting was higher compared to the primary group 
(p = 0.306), 14% vs 7.5% which is consistent with the 
literature. See Table 3 [21].

Whether to perform END during salvage laryngectomy 
and whether this should be bilateral or unilateral remains 
controversial, due to a lack of evidence. In our cohort, 
36 END were performed, all of which were bilateral. In 
total, 7 out of the 36 patients who had END during sal-
vage laryngectomy developed a recurrence. Five of these 
were lung metastases (one of which had synchronous 
bone metastasis to the humerus) and 2 developed local 
neck recurrences. Although low rates of OLN may seem 
suggestive of a lack of necessity to undertake END, the 
lack of impact of disease specific or overall survival is a 
vital issue. END has been demonstrated to be of survival 
benefit in other subsites of head and neck cancer (e.g., 

Table 2 Distribution of occult lymph node metastases in primary (pharyngo)laryngectomy

Glottic (22 patients) Supraglottic (24 patients) Hypopharynx 
(20 patients)

Total OLN (23 patients) 7/23 (30%) 10/23 (44%) 6/23 (26%)

Ipsilateral OLN (17 patients) 4 7 6

Bilateral OLN (6 patients) 3 3 0

Table 3 Complications after primary and salvage (pharyngo)
laryngectomy

Primary Salvage p value

Total 19/66 (29%) 10/36 (28%) 0.914

Pharyngocutaneous fistula 5 (7.5%) 5 (14%) 0.306

Neck collection (infection) 7 3 0.712

Bleeding 1 1 0.66

Wound breakdown 6 1 0.223
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oral cavity) despite previous reports suggesting low rates 
of OLN [22].

Conclusion
We conclude that END is indicated in cases with pri-
mary advanced laryngeal and hypopharyngeal cancer due 
to the high rate of OLN metastasis, 35% (23/66) in our 
series. Conversely, from our data in the salvage setting, 
the rate of OLN was extremely low at 5.6% (2/36). It is dif-
ficult to draw definitive conclusions regarding the appli-
cation of END in the salvage setting as data regarding the 
impact on survival is lacking. However, neck dissection 
can certainly be applied judiciously to each individual 
patient, weighing the risks and benefits for each, rather 
than a simple blanket policy for all. Although this is a 
small retrospective series, the greatest value of this study 
is to add to the literature the finding that END in the sal-
vage setting is low yield and may not worth pursuing.

We did not find any difference in the overall com-
plication rate between primary and salvage surgery 
(p = 0.914), 29% and 28%, respectively. However, the spe-
cific rate of pharyngocutaneous fistula was higher in the 
salvage setting compared to primary surgery.

Limitation
The main limitations of our study were its retrospec-
tive nature and the limited number of cases available for 
analysis. It was difficult to draw any robust conclusion on 
survival between the patients who underwent salvage lar-
yngectomy with END and those without END, due to the 
limited number of cases who had undergone (pharyngo) 
laryngectomy without END, 3/39 (8%).
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