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Abstract Introduction Hypopharyngeal tumors are head and neck malignancies associated
with a great mortality rate, and the treatment of advanced lesions constitutes a
challenging problem. Pharyngolaryngectomy continues to be the gold standard
treatment modality for locally-advanced diseases, and it is currently used as the
primary treatment or in cases of relapse after an organ preservation strategy.
Objective This study aims to compare the survival rates of patients with advanced
hypopharyngeal tumors treated with pharyngolaryngectomy as a primary or salvage
option, and identify possible prognostic factors.
Methods All patients with advanced hypopharyngeal squamous cell carcinomas who
performed pharyngolaryngectomy between 2007 and 2014 were reviewed
retrospectively.
Results A total of 87 patients fulfilled the aforementioned criteria, and the sample
had a mean age of 57.2 years and a male predominance of 43:1. The tumors were
located in the pyriform sinus walls (81 tumors), in the posterior pharyngeal wall
(4 tumors) and in the postcricoid region (2 tumors). A total of 60 patients underwent
surgery as the primary treatment option, and 27 were submitted to salvage phar-
yngolaryngectomy after a previous treatment with chemoradiotherapy or radiother-
apy. The 5-year overall survival was of 25.9%, the 5-year disease-free survival was of
24.2%, and the disease-specific survival was of 29.5%.
Conclusion The patients treated with pharyngolaryngectomy as the primary option
revealed a better 5-year-disease free survival than the patients who underwent the
salvage surgery (35.8% versus 11.7% respectively; p < 0.05). The histopathological
criteria of capsular rupture of the lymph nodes (30.1% versus 19.8% respectively for the
primary and salvage groups; p < 0.05) and vascular invasion (30.5% versus 22.5%
respectively; p < 0.05) reduced the 5-year disease-free survival. Pharyngolaryngect-
omy as the primary intent revealed a lower local recurrence rate than the salvage
surgery (40.6% versus 83.3% respectively; p < 0.05).
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Introduction

Head and neck cancer represents the fifth most common
cancer worldwide, and comprises a heterogeneous group of
tumors with different behaviors and prognosis.1,2More than
90% of these tumors are squamous cell carcinomas, and the
vastmajority occurs in individuals with a history of exposure
to carcinogens, such as tobacco and alcohol.3,4

Hypopharynx tumors contribute to � 7% of upper aero-
digestive tract tumors, affecting � 14.8 per 100,000 habi-
tants in Southern Europe.5–7 The mean age at presentation is
usually� 65 years, with an apparently tendency to an earlier
onset.5 Lesions of the pyriform sinus and posterior pharyn-
geal walls tend to be more predominant among the male
population, while postcricoid lesions seem to demonstrate a
female preponderance of 1.5:1.8

Upon presentation, more than 75% of patients exhibit the
disease in advanced stages, that is, with tumors with large
volumes and lymph node metastasis.9 Moreover, � 60% of
the patients without clinically-detectable neck diseases pre-
sent micrometastases in elective neck dissections.9 Distant
metastases develop in � 25% of the patients, and the lungs,
the liver and the bones are the most affected sites.10,11

The primary goal of the treatment is to achieve thehighest
locoregional control with the least functional disability,
preserving regular breathing, deglutition and phonation
whenever possible.12 Early-stage tumors are generally man-
agedwith a single-modality therapy, either partial surgery or
radiotherapy (RT).13 There is no consensus about the best
option to achieve better survival rates and less morbidity in
cases of advanced tumors. These tumors are usually treated
with a combined-modality therapy, either primary pharyn-
golaryngectomy (PL) followed by chemoradiotherapy (CRT),
or primary CRT with salvage surgery when needed.14,15

Recently, organ preservation strategies became more and
morewidely used. However, a significant number of patients
included in these strategies need PL as salvage option, but the
possible impact on survival remains unclear.12–16

The prognosis of hypopharyngeal cancer remains poor,
with a 5-year overall survival (OS) rarely exceeding 35%.7

While some studies report a 5-year OS � 70% in early stages,
most cases are advanced, and survival drops to 25%.7,14

Hoffman et al analyzed a large number of patients, the
majority in stages III or IV, and identified a disease-specific
survival (DSS) rate of 33.4%.14

The objective of the present review is to analyze the
outcomes of patients submitted to PL either as the primary
or salvage option, according to stage. Additionally, it is also
our aim to identify the main cause of death and any histo-
pathological prognostic factors that may have an impact on
survival.

Materials and Methods

A retrospective studywas performed including patientswith
advanced hypopharyngeal tumors treated with curative
intent, between 2007 and 2014, in an oncological tertiary
center. Approval of the Medical Ethics Committee was

obtained (CES.155/015). According to the National Compre-
hensive Cancer Network (NCCN) guidelines, patients with T3
tumors were selected to undergo CRT, and to those with T4a
tumors, radical surgery with the multidisciplinary oncolo-
gical teamwas proposed. Radical surgery was also proposed
to the patients with T3 and T4a tumors who refused to
undergo CRT, and to those who presented contraindications
to CRT due to severe comorbidities.17 ►Table 1 shows the
treatment selection. Patients with laryngeal or esophageal
tumors with extension to the hypopharynx, and patients
with other synchronousmalignancies were excluded, as well
as patients with incomplete clinical records. Age and gender,
tumor, node and metastasis (TNM) staging according to the
Cancer Staging Manual of the American Joint Committee on
Cancer (AJCC, 2002),18 treatment options, recurrence, global
and specific survival and cause of death were analyzed.17,18

Furthermore, histopathological charts were analyzed for
eventual prognostic factors such as positive margins, cap-
sular rupture of lymph nodes, and perineural and vascular
invasion. The cut-off point for clear resection margins was a
minimum distance of 5 mm from the invasive front tumor.

Local recurrence was defined as an invasive carcinoma
developing 6 months after the conclusion of the curative
treatment. Regional and distal recurrences were defined as
the presence of lesions with the same histological type in
regional lymph nodes or distant sites respectively, after the
completion of the initial treatment.

All patients were assessed for 5-year OS, disease-free
survival (DFS), and DSS, with respect to tumor location,
staging, type of primary treatment, histopathological find-
ings and adjuvant therapy. The survival rates were measured
using the time from the end of the treatment.

Survival curves were created using the Kaplan-Meier
method, and significant differences among the actuarial
curves were tested by Log-rank test. The statistical analysis
was performed using the Statistical Package for the Social
Sciences (SPSS, IBM SPSS Statistics for Windows, IBM Corp.,
Armonk, NY, US), version 20.0. Values of p < 0.05 were
considered statistically significant.

Results

A total of 87 patients satisfied the inclusion criteria. All of
them had cT3 or cT4 hypopharyngeal tumors. Regarding
gender, 85 (97.7%) patients were men, and 2 (2.3%) were
women, resulting in a male/female ratio of 43:1. The mean

Table 1 Treatment selection

RT CRT Radical surgery Total

T3 3 24 11 (�) 38

T4 0 0 49 49

total 3 24 60 87

Abbreviations: CRT, chemoradiotherapy; RT, radiotherapy.
Note: � A total of 4 patients refused surgery, and 7 patients presented
contraindication to CRT.
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age at presentation was 57.2 years (standard deviation
[SD] ¼ 8.1), ranging from 38 to 76 years old. Concerning
the anatomical site, 81 tumors (93%) arose from the pyriform
sinus walls, 4 (4.6%) from the posterior pharyngeal wall, and
2 (2.3%) were originated in the postcricoid region.

Surgery as the primary treatment, including PL and
bilateral neck dissection, was performed in 60 patients. After
a previous organ preservation treatment with CRT or RT, 27
patients were submitted to salvage PL. Adjuvant RT or CRT
was performed in all patients with positive or close surgical
margins. To the patients with other adverse features, such as
primary pT4, N2 or N3 nodal disease, perineural invasion or
vascular embolism, CRT (49/60) or RT alone (2/60), depend-
ing on the patients’ general conditions and comorbidities,
were indicated. ►Table 2 summarizes the management of
the patients.

Among all 87 patients, 38 (44%) presented with cT3
tumors, and 49 (56%) with cT4. However, after the histo-
pathological surgical specimen analysis, 67 patients (77%; 61
patients with tumors in the pyriform sinus, 4 in the posterior
pharyngeal wall, and 2 in the postcricoid region) had pT4
tumors, resulting in an estimated understaging of 21%
(►Table 3). Similarly, 38 (63%) out of the 60 patients sub-
mitted to primary PL were clinically classified as cN2 or cN3.
Nevertheless, after the histopathological examination, 90%
(54/60) of these tumors were pN2 or pN3, resulting in an
understaging of � 27%.

The histopathological evaluation of the margins in pri-
mary specimens showed free margins in 71.3% (62/87) of
them. A total of 67 (77%) patients presented extra-organ

invasion of adjacent structures, mostly to the larynx. Peri-
neural and vascular invasion was observed in 52% (45/87)
and 56% (49/87) of tumors respectively. The histopathologi-
cal evaluation of the margins in primary specimens showed
free margins in 71.3% (62/87) of them. Capsular rupture was
demonstrated in 46% of the 68 patients presenting neck
disease. No significant difference between the primary or
salvage surgery groups was obtained when comparing the
rate of close or positive margins (28.3% versus 29.6% respec-
tively; p > 0.05), perineural invasion (53.3% versus 48.1%
respectively; p > 0.05), and vascular invasion (58.3% versus
51.9% respectively; p > 0.05).

The 5-year OS was of 25.9% (SD ¼ 7.2%); the 5-year DFS
was of 24.2% (SD ¼ 6.4%); and the 5-year DSS was of 29.5%
(SD ¼ 0.8%) (►Fig. 1). The location of the tumor did not
statistically modify the OS, DFS or DSS. The 5-year OSwas of
36.1% in patients treated with primary PL, and of 12.2% in
patients who performed surgery as a salvage procedure
(p < 0.05). The 5-year DFS was of 35.8% in patients treated
with primary pharyngolaryngectomy, and of 11.7% in
patients who underwent surgery as a salvage procedure
(p < 0.05) (►Fig. 2). Finally, the 5-year DSS survival was of
36.2% in patients treated with primary PL, and of 16.1% in
patients who underwent surgery as a salvage procedure
(p < 0.05).

Concerning the histopathological analysis, only capsular
rupture of the lymph nodes (DFS: 30.1% versus 19.8%
respectively for the primary and salvage surgery groups;
p ¼ 0.012) and vascular invasion (DFS: 30.5% versus 22.5%
respectively; p ¼ 0.001) revealed statistical significance
(►Table 4).

During the follow-up period, 26% of the patients devel-
oped local recurrence, 9% developed regional relapse, and
14% presentedwith distant metastases. Greater rates of local
recurrence (p < 0.05) were associated with pT4 tumors and
extra-organ spread. Distant metastases were significantly
higher in pT4 and pN2-N3 tumors, and in patients with
capsular rupture of the lymph nodes.

Local recurrence was less often observed in patients
submitted to PL as a primary intent than in those submitted
to the salvage surgery (40.6% versus 83.3% respectively;
p < 0.05), without difference according to the origin of the
tumor.

Discussion

The natural history of patientswith squamous cell carcinoma
of the hypopharynx seems to be still poorly understood.
Hypopharyngeal cancer has been associated with exposure
to carcinogens in a harmful lifestyle.3 These unhealthy
behaviors appear to predominate in Southern Europe, where
a higher incidence is also reported.2,5,6,19

In the present study, which included 87 patients, the
mean age of presentation and the gender ratio seem to be
similar to those mentioned in the literature.7,19 Male pre-
dominance appears to be related with the higher alcohol
consumption among men; however, this relationship could
not be rigorously evaluated in this revision.5,7

Table 3 Tumor details classified by primary site and T stage

cT3 pT3 cT4 pT4 Total

Hypopharynx 38 20 49 67 87

Pyriform sinus 33 20 48 61 81

Posterior pharyngeal wall 3 0 1 4 4

Postcricoid region 2 0 0 2 2

Abbreviations: c, clinical stage; p, pathological stage.

Table 2 Characteristics of the patients

N %

Total 87 100%

Age �59 53 60.9%

> 59 34 39.1%

Gender Male 85 97.7%

Female 2 2.3%

Management Primary 60 69.0%

Salvage 27 31.0%

Previous treatment Radiotherapy 3 11.1%

Chemoradiotherapy 24 88.9%
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A total of 81 (93%) of the selected cases had tumors that
arose from the pyriform sinus walls, followed by 4.6% (4/87)
in the posterior pharyngeal wall, and 2.3% (2/87) in the
postcricoid region. Similarly, Kirchner19 analyzed 152 hypo-
pharynx tumors, and verified that 86% of them arose in the
pyriform sinus walls, 9% occurred in the posterior pharyn-
geal wall, and 5% originated in the postcricoid region, with a

female predominance in this last site.8,19 Additionally, Ber-
rino and Gatta, in a European cancer registry review,
observed a higher proportion of pyriform sinus malignant
tumors in France than in the United Kingdom or Sweden.20

The true reason for this subsite variation among countries
remains unclear.20 Regarding origin, posterior pharyngeal
wall lesions appear to present slightly worse outcomes.8 The
small number of patients with this tumor in this location in
the present series did not enable us to draw any conclusions
about this matter.

Fig. 1 Five-year OS, DFS and DSS of the patients with hypopharyngeal
carcinoma.

Fig. 2 Five-year DFS of the patients with hypopharyngeal carcinoma
according to the type of management.

Table 4 Impact of histopathological features in 5-year DFS in
hypopharyngeal cancer

5-year DFS p

Primary 35.8% 0.033

Salvage 11.7%

pT3 40.9% 0.137

pT4 20.9%

pN0-N1 35.7% 0.879

pN2-N3 27.6%

> 5 mm free margin 35.4% 0.770

Close or positive margin 21.4%

Extra-organ spread (�) 26.3% 0.690

Extra-organ spread (þ) 15.5%

Capsular rupture of lymph node (�) 30.1% 0.012

Capsular rupture of lymph node (þ) 19.8%

Perineural invasion (�) 30.3% 0.631

Perineural invasion (þ) 21.8%

Vascular invasion (�) 30.5% 0.001

Vascular invasion (þ) 22.5%

Abbreviation: DFS, disease-free survival.
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According to the consulted bibliography, different strate-
gies may be adopted for hypopharyngeal cancer manage-
ment, and there is no consensus about which is the best
strategy to reach higher survival rates and less morbid-
ity.21–23 The evolution of RT devices, the selection of new
chemotherapy agents, and the introduction of new surgical
procedures, such as transoral laser and/or robotics enabled
the emergence of organ preservation strategies as admissible
options in cases of early stages.21,22 However, in cases of
advanced stages, these strategies present several limitations,
and functional preservation of the organ/region is not always
achieved.23,24

The present series also revealed that the rate of close or
positive margins and of perineural and vascular invasion
were similar in patients who underwent primary versus
salvage PL, probably because the majority of the cases
presented locoregionally advanced diseases.25,26

Advanced stage at presentation may be the reason why
hypopharyngeal tumors are associated with the poorest
survival rates among all squamous cell carcinomas of the
upper aerodigestive tract, with an OS that, in the majority of
papers, does not exceed 35% after 5 years.7

In the present study, which comprised patients with
advanced-stage tumors, the estimated OS was of 25.9%.
Hoffman et al published a review of 2,939 cases, including
75% in stages III-IV, and reported a 5-year DSS of� 33.4%.27 In
the same study, according to stage, the 5-year DFS was of
41.8% for stage III, and of 22% for stage IV, and the cases were
treated with different modalities: isolated surgery (50.4%);
surgery combined with irradiation (48%); and irradiation
alone (25.8%).27

In the present paper, the 5-year DFSwas of 24.2%, and the
DSSwas of 29.5%. Comparing these results with other series,
we verified similar survival rates, supporting the idea that
hypopharyngeal tumors continue to have an unsatisfactory
prognosis that has not changed appreciably over the past
decades.5–7,27

As shown in ►Fig. 2, the patients treated with PL as a
primary option revealed a better 5-year DFS than the
patients who performed surgery as a salvage procedure
(35.8% versus 11.7% respectively; p < 0.05). The rate of
unsafe margins and perineural or vascular permeation is
similar in both primary and salvage surgeries; therefore this
statistically significant difference on survival needs clarifica-
tion. An explanation could be that some delay on the
diagnosis of tumor recurrence in organ preservation patients
could result in the probable deferral of treatment relapse,
consequently worsening the prognosis. Moreover, fibrosis
and edema result in additional morbidity in cases of salvage
surgeries, increased susceptibility to complications, and
poor survival rates.12,15,24,27 Our findings are in line with
those reported by Hoffman et al, who reported higher
survival rates in patients initially treated with surgery.27

According to statistics published by Siegel et al, advanced
laryngeal tumors showed a decrease in survival in the
last years, which is apparently related with higher locore-
gional recurrence in patients treated with organ preserva-
tion strategies.15 In Europe, studies have not been able to

clarify this difference when applied to pharyngolaryngeal
tumors.25

Several other aspects have also been identified in the
literature as affecting the survival rates of these patients,
namely the location and extension of the lesions, the general
condition of the patients, and the treatment options. The
pathological extent of the disease and the histological char-
acteristics appear to be determinant regarding the survival
outcomes. Johnson et al reported a relationship between
tumor volume and local control rates.28 The pattern of tumor
extension and extra-organ spread was widely investigated,
revealing a negative impact on survival.28

Concerning the histopathological criteria, some character-
istics are reported as predictive of prognosis, such as positive
surgical margins, vascular invasion, neural permeation, regio-
nal metastases, and extracapsular rupture of the lymph
nodes.25,26 Complete excision of the local disease remains a
crucial principle in oncologic surgery. Frozen section proce-
dures are a useful aid to examine tissue samples while the
surgery is taking place, minimizing the possibility of leaving a
residual tumor. The local recurrence rate is clearly increased if
the excision margins are positive, and that decreases the
survival rate. Perineural and vascular invasion have also been
identified as having a predictive impact on survival rates.25,26

In the present paper, in the post-operative histopathological
evaluation of the primary specimens free margins were iden-
tified in 71.3% (62 patients) of them, and 61% (67 patients)
presented with extra-organ invasion, mostly to the larynx.
Moreover, perineural and vascular invasion were observed in
52% (45/87) and 56% (49/87) of tumors respectively. In the
present series, positive or close margins and extra-organ
spread were also related with decreased survival rates, but
with no statistically significant difference (35.4% versus 21.4%;
p > 0.05; and 26.3% versus 15.5%; p > 0.05 respectively).

Additionally, the regional disease has been identified as the
most important prognostic factor in neck tumors, reaffirming
theneedforaccuratestaging.25 It iswell-established in literature
that a severe regional disease is associatedwith poor prognosis,
and several authors verified that the extracapsular rupture of
the lymph nodes is associatedwith a higher rate of locoregional
recurrenceanddistantmetastasis.26Thus, notonly thepresence
of regional disease, but also the existence of nodal rupture are
documented determinant factors in the prognosis. In the pre-
sent study, the capsular rupture of the lymphnodes, observed in
46% (68/87), decreased the 5-year DFS, with a statistically
significant difference (30.1% versus 19.8%; p < 0.05).

Conclusion

The present study confirms the poor prognosis of squamous
cell carcinoma of the hypopharynx. Primary PL with neck
dissection constitutes a valuable treatment option for locally
advanced lesions. Salvage surgical approaches do not seem to
improve the survivals rates, and further studies are neces-
sary to understand if salvage PL should be considered among
the radical options as an adjuvant treatment strategy after
the unsuccessful management of the CRT, or as a palliative
approach.
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