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Introduction

The management of the contralateral N0 neck (neck with-
out clinical evidence for cervical lymph node metastases) 
in patients with hypopharyngeal carcinoma is controver-
sial [6, 10]. It is widely accepted among head and neck 
surgeons to perform an elective neck dissection of the N0 
neck in patients with head and neck squamous cell carci-
noma (HNSCC), when the cervical metastatic risk exceeds 
15–20% [6, 9, 17, 18]. This risk cannot accurately be esti-
mated from the literature to date, because in most of the 
published studies that assessed neck dissection specimens 
the operation was performed bilaterally only in a small num-
ber of patients [1, 2, 12–14]. One recent study focused only 
on medial wall pyriform sinus carcinoma reporting only on 
patients who had received bilateral neck dissection [5].

Early studies suggested the frequency of contralateral 
metastases to be only around 10% [8, 15], but studies of 
the mid-nineties identified the contralateral neck as most 
frequent site of failure despite of radiotherapy. These studies 
identified the tumor size, a location involving the posterior 
pharyngeal wall or the medial pyriform sinus/outer larynx 
and ipsilateral nodal metastases as risk factors for contralat-
eral cervical metastases [12, 14]. The only prospective study 
with serial sections of all dissected nodes indicates that the 
rate of occult metastases in the contralateral neck might be 
as high as 47%. Accordingly, a recent review about the cur-
rent management of hypopharyngeal carcinoma states that 
clearance of the contralateral neck may be considered in the 
at-risked group, including those with tumors involving the 
medial wall of the pyriform sinus, post-cricoid region or 
the posterior wall, and those with ipsilateral palpable nodal 
metastases [4]. The aim of this retrospective analysis was to 
determine the probability of bilateral cervical lymph node 
metastases of hypopharyngeal carcinoma for the different 
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risk situations from a large number of bilateral neck dissec-
tion specimens.

Methods

A retrospective analysis was performed of patients treated 
with hypopharyngeal SCC between 1990 and 2007 at the 
Department of Otorhinolaryngology, Head and Neck Sur-
gery of the Ludwig-Maximilians-University of Munich, 
Germany. A total of 781 patients were identified from the 
Munich cancer registry database and history files were 
obtained from the clinics archive. Either no or insufficient 
history files were available of 169 patients. 263 patients had 
(chemo-) radiation as final treatment and 3 patients received 
no treatment at all. Of the 346 surgically treated patients 
46 were excluded from final data analysis because they had 
other malignant diseases simultaneously or in their medical 
history and one patient because he had a tumor histology 
other than squamous cell carcinoma. 40 patients could not 
enter the final data analysis because their history files did 
not contain reports precisely determining primary location 
or tumor stage and in 6 patients this information was not 
available because the surgery comprised either the tumor 
resection or the neck dissection alone.

203 patients received a tumor resection together with 
a bilateral neck dissection as primary treatment and were 
included into the main data analysis. Only tumor resection 
and unilateral neck dissection was performed in 50 patients.

To assess the bias that is inflicted by the surgeon’s deci-
sion to perform either unilateral or bilateral neck dissection, 
a second data analysis was performed of all 253 patients who 
had received either unilateral or bilateral neck dissections 
under the assumption, that none of the unilaterally operated 
patients had contralateral cervical metastases.

The frequency of bilateral and contralateral cervical 
lymph node metastases was determined depending on the 
T-classification of the tumor, on whether the primary tumor 
affected the midline or not, for different subsites of the 
primaries not affecting the midline and depending on the 
ipsilateral nodal status (N0, N1 and N2 or greater). The dif-
ferent subsites investigated were medial wall of pyriform 
sinus together with post-cricoid region, anterior wall/apex of 
pyriform sinus, lateral wall of pyriform sinus and posterior 
pharyngeal wall. Due to the proximity of the subsites most 
of the tumors involved more than one subsite. Regarding the 
established elevated risk for contralateral metastases from 
tumors involving the medial wall of the pyriform sinus we 
compared this subsite with the more laterally located sub-
sites moving from lateral to medial: tumors involving only 
the lateral wall of pyriform sinus (LW) vs. medial wall/
post-cricoid region (MW); tumors involving the lateral and 
anterior wall (LW + AW) vs. MW; tumors involving the 

lateral and posterior wall (LW + PW) vs. MW. To com-
pare the areas at high risk for contralateral metastases we 
compared tumors crossing the midline with tumors of the 
medial wall of the pyriform sinus without midline affection. 
SigmaPlot 12.5 was used to analyze the results. The relation-
ship between variables and bilateral neck metastases was 
analyzed by either Chi-squared (χ2) or Fischer’s exact test. 
p < 0.05 was considered significant.

Results

Of the 203 patients who received a bilateral neck dissection, 
19.4% were female and 80.6% male. Mean age at the time 
of treatment was 56.5 years (range 29–84 years). Of the 406 
neck dissections, 46 were radical, 36 modified radical and 
324 selective neck dissection usually comprising the regions 
II–V.

Out of the 203 patients who received a bilateral neck 
dissection, 42 had contralateral neck metastases (20.7%). 
The frequency depending on different risk factors is given 
in Table 1 both for the patients who had received a bilat-
eral neck dissection and for the patients who received either 
bilateral or unilateral neck dissection, which assumed that 
none of the unilaterally operated patients had contralateral 
cervical metastases.

Less bilateral metastases were detected in T1-tumors 
compared to more advanced primaries and in tumors that 
did not involve the midline compared to those involving the 
midline. No contralateral metastases were found in tumors 
of the lateral hypopharyngeal wall and those spreading 
towards the posterior wall without reaching the midline. 
One contralateral metastasis was found among the tumors 
that affected both the lateral and the anterior wall of pyri-
form sinus (n = 10). The risk of contralateral metastasis 
was markedly elevated when the medial wall of the pyri-
form sinus was involved even without midline affection (28 
out of 136, 20.7%). We detected one isolated contralateral 
metastasis in a T4-tumor involving all regions but without 
crossing the midline among 40 patients with ipsilateral N0 
necks. Patients with one or more ipsilateral neck metastases 
showed significantly more bilateral metastases (Table 1).

Discussion

The presented study is based on routine clinical documenta-
tion. There was no particular processing of the pathologic 
specimens focusing on the detection of micrometastases. 
This may result in a certain unreliability of the data with 
underestimation of the true metastatic risk, which is an 
inherent problem of every retrospective analysis. However, 
this study design allowed the analysis of a larger number of 
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patients, offering the largest available data set on metastatic 
risk of hypopharyngeal cancer to the contralateral neck.

Feind and Cole [8] already discussed the issue of con-
tralateral metastases in head and neck cancer based on 
radical neck dissection specimens. Of 50 patients with 
hypopharyngeal SCC 5 had contralateral metastases, all 
of which had either the posterior pharyngeal wall or the 
post-cricoid region involved [8]. Lindberg [15] published 
a comprehensive work on the clinical nodal status in 
head and neck cancer determined by palpation at admis-
sion for definitive treatment. The series encompassed 267 
hypopharyngeal tumors with 28 contralaterally N+ necks 
detected [15]. Johnson et al. identified the neck as most fre-
quent site of failure in 169 patients with surgically treated 
hypopharyngeal carcinomas. The majority of the patients 
(133) received a unilateral neck dissection and only 22 
patients received a bilateral neck dissection. 12 neck fail-
ures occurred ipsilaterally and 15 contralaterally. All con-
tralateral failures occurred in unoperated necks and 12 of 15 
(80%) had received radiotherapy. A location of the primary 
in the medial pyriform sinus was identified as a significant 
risk factor for contralateral failure [12]. Kowalski and co-
workers performed a retrospective analysis of 218 patients 

who received unilateral (n = 189) or bilateral (n = 27) neck 
dissection during primary treatment. Out of 35 neck recur-
rences 27 occurred in contralateral necks, none of which 
had been dissected. Predictors of contralateral neck failure 
were T- and N-stage, epilarynx and posterior wall involve-
ment, hemilarynx fixation and ipsilateral level 1 metastases 
[14]. Koo et al. analyzed 43 specimens from bilateral neck 
dissections of patients with clinical N0 neck contralaterally. 
They found 7 occult metastases in patients with clinical N+ 
necks ispilaterally (n = 27) while all patients with ipsilateral 
cN0 necks (n = 16) were free of metastases contralaterally. 
A primary tumor crossing the midline was also a predictor 
of contralateral occult metastases, while T-stage, number of 
ipsilateral positive nodes, extracapsular spread and medial 
vs. lateral pyriform sinus involvement was not [13]. A study 
of Amar et al. retrospectively followed 147 surgically treated 
patients with hypopharyngeal carcinoma. Out of 48 patients 
who received a bilateral neck dissection, 22 had clinically 
palpable and 29 finally histologically proven metastases in 
the contralateral neck. 12 unilaterally operated patients suf-
fered recurrence in the contralateral neck, 8 of them were 
surgically salvaged, 3 of them remained disease free after 
162 months. Primary locations involving the medial wall 

Table 1  Frequency of bilateral cervical lymph node metastases for different risk factors

LW lateral wall of pyriform sinus, AW anterior wall of pyriform sinus, PW posterior wall of pyriform sinus, MW medial wall of pyriform sinus, 
ML midline
a The numbers are given with the patients included who had received only a unilateral neck dissection under the assumption that none of them 
had contralateral metastases

Risk factor Frequency of 
contralateral 
 metastasesa

No. of 
contralateral 
metastases

No. of  patientsa Statisticsa

1. All tumors 20.7% (16.6%) 42 203 (253)
2. Tumor size T1 8.3% (4.5%) 2 24 (45) p = 0.186 (0.028) vs. 3 + 4 + 5
3. Tumor size T2 21.3% (17.2%) 16 75 (93)
4. Tumor size T3 25.5% (22.8%) 13 51 (57)
5. Tumor size T4 21.8% (20.0%) 11 53 (58)
6. Only LW 0% (0%) 0 10 (22) p = 0.238 (0.072) vs. 11; p = 0.050 (0.003) vs. 14
7. LW + PW (not AW, MW, ML) 0% (0%) 0 19 (35) p = 0.062 (0.017) vs. 11; p = 0.006 (0.001) vs. 14
8. LW + AW (not PW, MW, ML) 5.0% (2.5%) 1 20 (40) p = 0.172 (0.033) vs. 11; p = 0.025 (<0.001) vs. 14
9. LW + AW + PW, not MW, ML 2.9% (1.7%) 1 35 (58) p = 0.025 (0.005) vs. 11; p = 0.001 (<0.001) vs. 14
10. Only MW (not ML) 24.0% (19.0%) 8 34 (42) p = 0.040 (0.007) vs. 7; p = 0.131 (0.030) vs. 8; 

p = 0.013 (0.004) vs. 9
11. Involving MW (not ML) 20.7% (17.5%) 28 136 (162)
12. Involving MW (not ML), T1 13.3% (8.7%) 2 15 (23) p = 0.581 (0.311) vs. 13
13. Involving MW (not ML), T2-4 23.4% (20.2%) 26 111 (129)
14. Involving ML (all tumors) 31.0% (30.2%) 13 42 (43) p = 0.112 (0.018) vs. 15
15. Not involving ML (all tumors) 18.2% (14.0%) 29 159 (207)
16. Ipsilateral N0 (all tumors) 2.5% (2.0%) 1 40 (50) p = 0.069 (0.138) vs. 17; p < 0.001 (<0.001) vs. 18
17. Ipsilateral N1 (all tumors) 14.6% (10.9%) 7 48 (64) p = 0.070 (0.041) vs. 18
18. Ipsilateral N2/3 (all tumors) 30.0% (24.8%) 34 115 (139)
19. Ipsilateral N1/2/3 (all tumors) 25.2% (20.5%) 41 163 (203) p = 0.003 (0.004) vs. 16
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of the pyriform sinus or those crossing the midline, pal-
pable ipsilateral metastases and clinically stage IV-disease 
were predictors of contralateral metastases [1]. Chung et al. 
assessed 68 medial wall pyriform sinus carcinoma patients 
who had received a bilateral neck dissection. 10 patients 
(14.7%) had contralateral metastases and all of these patients 
also had ipsilateral metastases [5].

From the only prospective study conducted by Buckley 
and MacLennan, it becomes clear that all of the aforemen-
tioned studies as well as our investigation might dramatically 
underestimate the true risk of contralateral metastases. The 
authors prospectively evaluated the metastatic risk of laryn-
geal and hypopharyngeal cancers with serial 6 µm-sections 
of all dissected nodes. They found that one-third of the meta-
static nodes were smaller than 3 mm in diameter. Out of 15 
contralateral N0 necks of hypopharyngeal tumors, 7 (47%) 
contained micrometastases [2].

The presented study is the so far largest series of patients 
with hypopharyngeal carcinomas who have received bilat-
eral neck dissections. This data is up to date the best avail-
able for risk assessment of bilateral neck metastases in the 
individual patient with hypopharyngeal carcinoma.

Interpreting the data, some bias should be considered: 
The patients who received bilateral neck dissection repre-
sent a selected group of patients with hypopharyngeal car-
cinoma. Patients with smaller tumors have a lower risk of 
bilateral metastases and those were more likely to receive 
a unilateral neck dissection (78% T1 and T2). Among the 
patients treated with (chemo-) radiation 75% had T4 tumors. 
Additionally, patients with extensive cervical metastases will 
have preferably received (chemo-) radiation. Therefore, per-
forming an analysis of the group of patients who received 
bilateral neck dissection, the risk of bilateral metastases for 
small tumors (T1 and T2) is likely to be overestimated, but 
underestimated for advanced tumors.

While 203 patients received a bilateral neck dissection, 
50 patients had neck surgery only unilaterally. The decision 
of the surgeons to perform the neck dissection bilaterally 
suggests an initially higher risk for bilateral neck metastases. 
To address this bias, a second calculation was performed 
under the unlikely assumption that none of the unilaterally 
operated patients had metastases of the contralateral neck. 
However, these numbers consequently represent a definite 
underestimation of the risk of bilateral neck metastases.

263 patients received (chemo-) radiation as initial ther-
apy. During the whole study period until present, surgery 
used to be the first line therapy for hypopharyngeal carci-
noma at our institution. (Chemo-) radiation was chosen as 
initial therapy if surgery could not be performed due to the 
extent of tumor growth and/or an inoperable condition of 
the patient or because the patient refused to have surgery. 
A frequent limitation for surgery might be an infiltration 
of neck metastases and the primary, respectively, into the 

carotid artery and/or the prevertebral fascia. By trend, the 
group of patients who received primary (chemo-) radiation 
is likely to contain a higher proportion of patients with wide-
spread neck metastases in general and therefore also more 
patients with bilateral metastases. A detailed analysis of 
these patients—as performed for the patients after unilateral 
neck dissection—was not performed due to the high degree 
of uncertainty of clinical tumor staging.

Metastatic spread of a cancer is a function of its spe-
cific propensity to metastasize and time [7]. Our data show 
expectedly that T1 tumors have a lower risk of contralateral 
metastases compared to more advanced primaries, but T2, 3 
and 4 tumors had an equal risk of contralateral metastases. 
This has also been observed for oropharyngeal carcinoma in 
a similarly designed study [16]. Tumors with high metastatic 
potential might be diagnosed due to cervical masses at an 
earlier local stage or might be no longer amenable to surgery 
at a locally advanced stage. Tumors still amenable to surgery 
at T3 or T4 stages may represent selected cancers with a 
biologically lower metastatic potential and the T-stage might 
thus be of limited significance to assess the metastatic risk 
to the contralateral neck in patients to be treated surgically.

A clinical marker for the general propensity of a tumor to 
metastasize is the nodal status of the ipsilateral neck, which 
therefore is an important predictor of contralateral neck 
metastases [1, 4, 5, 10, 13, 14]. In this study, we had one out 
of 40 patients with ipsilateral N0 necks who had a contralat-
eral metastasis (2.5%), 7 out of 48 (14.6%) with ipsilateral 
N1-necks and 34 out of 115 (30.0%) with N2 or greater.

A prerequisite for contralateral neck metastases of a tumor 
is that the anatomic area of tumor growth has a drainage of 
lymphatic fluids to the contralateral neck. Even tumors with 
high metastatic potential will not spread to the contralateral 
neck from areas with strictly unilateral lymphatic drainage. 
Our dataset is the first one large enough to reliably define 
those safe areas. Out of 34 tumors that were located laterally 
and did neither reach the midline at the posterior pharyngeal 
wall nor the medial wall of the pyriform sinus anteriorly, 
only one—a tumor that infiltrated the apex of the pyriform 
sinus—had spread to the contralateral neck. Interestingly, 
none of the nine tumors that extended on to the posterior 
wall but did not reach the midline exhibited contralateral 
metastases. In contrast to that, Kowalski et al. found a higher 
rate of contralateral neck failure in posterior wall tumors, 
but they did not differentiate whether those tumors affected 
the midline or not [14]. The supraglottic larynx has a bilat-
eral lymphatic drainage and expectedly—as first described 
by Kowalski et al. [14]—a significant proportion of 20.7% 
of tumors showed contralateral neck metastases when the 
medial wall of the pyriform sinus was affected even without 
midline involvement. This rate was higher compared to the 
observations of Chung et al. from 68 bilateral neck dissec-
tion specimens from this tumor location with 14.7% bilateral 
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metastases [5]. Obviously, the proximity to the midline will 
be of importance for the risk of bilateral neck metastases. 
On this note, our data show that tumors crossing the midline 
have a higher risk of contralateral metastases compared to 
all tumors that do not affect the midline, but also compared 
to the tumors encompassing the medial wall of the pyriform 
sinus but without midline affection.

Detailed knowledge about the metastatic risk of 
hypopharyngeal cancer is an important basis for whatever 
treatment modality is employed. The alternative to the bilat-
eral neck dissection is radiotherapy of the contralateral neck 
in case of a relevant risk of bilateral metastases, particularly 
in patients receiving planned adjuvant radiotherapy post-op. 
In contrast to radiotherapy, the neck dissection is not only 
a therapeutic procedure, but also a diagnostic one since it 
allows for the most reliable staging [6, 9, 18]. The selective 
neck dissection has a low long-term morbidity. The only fre-
quent problem of accessory nerve damage with subsequent 
shoulder dysfunction can be minimized when level IIB and 
V are not dissected [3]. Metastases in the contralateral N0 
neck of hypopharyngeal carcinoma are only found in levels 
IIa, III and IV [2, 5, 11], so that selective dissection of these 
levels should be sufficient. As such limited procedure, the 
neck dissection has few complications or non-transient side 
effects and offers the advantage of an accurate staging [9, 
18]. For patients with surgically treated hypopharyngeal car-
cinoma with a relevant risk of contralateral metastases we, 
therefore, recommend neck dissection instead of prophylac-
tic radiation therapy of the neck in most cases.

Based on the widely accepted practice to perform a neck 
dissection in the N0 neck when the individual metastatic risk 
exceeds 15–20%, the following recommendations might be 
made based on our data:

In tumors of the lateral hypopharyngeal wall that extend 
anteriorly at most into the apex of the pyriform sinus, but 
not to its medial wall and/or posteriorly onto the posterior 
pharyngeal wall, but do not affect the midline, a unilateral 
neck dissection seems sufficient, even in cases with ipsilat-
eral metastases.

T1-tumors of the medial wall of the pyriform sinus 
showed an intermediate risk of contralateral metastases 
of 13.3%. In these cases, the contralateral neck dissection 
might be recommended in a clinical ipsilateral N+ situation. 
In clinically N0 necks the contralateral neck might later be 
irradiated when the ipsilateral neck dissection reveals neck 
metastases. The same regimen might make sense in laterally 
located tumors with limited extension onto the medial wall 
of the pyriform sinus.

Tumors larger than T1 with relevant tumor growth on 
the medial wall of the pyriform sinus and tumors crossing 
the midline should be treated with bilateral neck dissection.

The retrospective data supports our surgical planning. 
However, prospective data on the metastatic behavior of the 

different subsites of hypopharyngeal cancers and cancers of 
other origin in the head and neck are warranted in the future. 
Based on such data surgical intervention and accompanying 
morbidity could be significantly reduced keeping up ideal 
cancer treatment and patient safety.
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