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Squamous cell carcinoma of the hypopharynx treated with
surgery and radiotherapy
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Abstract

A series of squamous cell carcinomas (SCC) of the hypopharynx treated with combined surgery and
radiotherapy is presented to highlight the results of treatment at an early stage of disease. A retrospective
mono-institutional analysis was performed on 153 previously untreated patients with SCC of the
hypopharynx, seen between 1980 and 1995 at our institution. Univariate and multivariate analyses were
performed using the Cox proportional hazard model. The overall five-year specific, and non-specific,
disease survival rates were 68 per cent (95 per cent confidence interval, CI: 60-77) and 47 per cent (95 per
cent CI: 39-56), respectively. Compared with other series, this study is characterized by treatment at an
earlier stage, better prognosis, and a higher number of multiple malignancies. Twenty-two per cent of
hypopharyngeal SCCs were diagnosed during the staging procedures for a different head and neck SCC
and 14 per cent during the follow-up for a previous tumour. Multivariate survival analysis of clinical and
pathological factors confirmed the clinical class of tumour (T) and node (N) and the nodal capsular

rupture as prognosticators of disease.
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Introduction

Among tobacco and alcohol-related squamous cell
carcinomas (SCC) of the upper aerodigestive tract,
the hypopharyngeal region is often attributed with
the poorest prognosis.'> Hypopharyngeal cancer is
usually diagnosed in an advanced stage after an
asymptomatic beginning, and it is related to a high
frequency of lymph node metastases. An eventual
bad outcome may occur not only for loco-regional
but also for frequent distant failures, other tumours,
and associated diseases. The standard treatment of
the advanced hypopharyngeal SCC is surgery
(encompassing a total laryngectomy) and post-
operative radiotherapy; the more recent therapeutic
approach with chemo-radiotherapy (aiming at
organ-preservation) still remains investigational.”

Surprisingly, retrospectively examining the present
mono-institutional 15-years-series, a particularly
high frequency of early stages and multiple tumours
were noted among patients surgically treated for
hypopharyngeal SCC. The aims of this paper were to
present this series of hypopharyngeal SCC treated
with combined surgery and radiotherapy to highlight
the results derived from treatment at an earlier stage
and to explain how a significant number of early-
stage SCCs of the hypopharynx was detected.

Materials and methods

Between 1980 and 1995, 228 previously untreated
patients had a histological diagnosis of SCC of the
hypopharynx at our institution. Among them, 75 (i.e.
71 men and four women; median age 64; six stage I
of disease, 14 stage II, 16 stage III, 31 stage IVA, five
IVB, three IVC) were treated with radiotherapy
only (i.e. 25 for unresectable loco-regional extension;
24 for poor performance status; 20 for multiple
associated unresectable primary tumours; three for
distant metatases, and three for refusal of demolitive
surgery). Only one of these patients is still alive and
free of disease. The other 153 patients (i.e. 86 per
cent affected by SCC of the pyriform sinus, eight per
cent posterior wall, six per cent postcricoid area),
who are the subjects of this paper, underwent
surgical treatment (with, or without radiotherapy).
Subjects were 149 men and four women with a
median age of 57, range 40-78 years.

During the aforementioned period of time, our
policy for hypopharyngeal SCC did not change with
regard to staging, encompassing computed tomo-
graphy (CT) scan of the neck and panendoscopy.
Whenever possible our approach included surgery,
but preserving the larynx, otherwise a total
laryngectomy with (partial) pharyngectomy was
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considered. However, for pyriform sinus carcinoma,
hemithyroidectomy was always performed. The neck
dissection was monolateral for T1Ng of the pyriform
sinus, bilateral in all other cases; and recurrent nodes
were always dissected. The dissections were always
comprehensive of all the levels of the neck: in case of
Nymobile nodes the dissection preserved the ster-
nocleidomastoid muscle, internal jugular vein and
spinal accessory nerve. In case of a node with
impaired mobility a radical neck dissection was
performed. For no patient of this series was a
bilateral synchronous radical dissection indicated.
Thirteen patients with the neck already dissected for
a previous different head and neck carcinoma were
classified as pN unknown. When suitable, a recon-
struction of an adequate calibre food canal, using
various flaps (mainly local mucosal flaps or a
pectoralis major mucutaneus flap), was performed.

Post-operative  radiotherapy (6000 cGy/30
fractions by a 6 Mv linear accelerator, using
personalizing fixing mask) was used if either of the
following were present: microscopically positive
surgical margins; intranodal metastases in =2
lymph nodes; or nodal metastases with capsular
rupture. The follow-up examination (i.e. every three
months for three years; every six months for the
fourth and fifth year; and yearly thereafter) encom-
passed always a complete upper airway endoscopy
and a yearly oesophagoscopy.

The data were retrospectively reviewed to update
the Classification of Malignant Tumours (TNM)
classification with the fifth edition of the UICC
(1997). In the re-evaluation of the margins, those

with serious dysplasia/carcinoma in situ were con-
sidered as ‘involved’. The endpoint used to define
cause-specific survival was death with active specific
cancer.

Information on survival was obtained through an
active follow-up based on verifiication of vital status
of SCC hypopharynx patients, from disease diag-
nosis up to the last follow-up on March 1999. Specific
disease survival was calculated on deaths from SCC
of the hypopharynx (40 patients), and crude survival
was calculated on deaths from all causes (91 patients:
40 from specific diseases and 51 from non-specific
diseases). In particular, non-specific diseases were 34
patients with secondary primary cancer (16 lung, six
stomach, five oesophagus, four colon-rectum, three
NHL), and 17 patients with non-cancer diseases
(seven other diseases of upper respiratory tract, four
acute ischaemic heart diseases, four peripheral
vascular diseases, two cerebrovascular diseases).
Ninety per cent of our patients died in hospital,
therefore causes of death were ascertained, autopsy
included (upon family consent), by the attending
medical staff.

Univariate and multivariate regression analyses of
survival data were performed by the Cox propor-
tional hazard model and 95 per cent confidence
interval (CI).*® Covariates to be tested in the
multivariate analysis were selected from those
which were significant by univariate analysis. Differ-
ences between subgroups were assessed by the Wald
chi-square test.” In all cases, statistical significance
was claimed for p<<0.05 (two-tails).

TABLE 1
UNIVARIATE AND MULTIVARIATE ANALYSIS OF SPECIFIC DISEASE SURVIVAL OF 153 PATIENTS WITH SQUAMOUS CELL CARCINOMA OF THE
HYPOPHARYNX, ACCORDING TO SOME CLINICAL PROGNOSTIC FACTORS AND TREATMENT

% survival at

Univariate* Multivariate**

Prognostic factor No. 60 months HR (95% CI)* HR (95% CI)*
Grading

G1+G2' 81 71 1

G3+G4 59 63 1.2 (0.6-2.3)

Not specified 13 -

Chi-squared 0.32; p =0.57

Clinical class of tumour

T, 42 90 1 1

T, 52 65 4.3 (1.3-14.7) 3.3 (0.8-14.1)
T 38 60 4.5 (1.3-16.0) 3.5(0.7-16.4)
T, 21 51 7.9 (2.1-30.0) 6.5 (1.3-32.5)
Chi-squared for trend 9.40; p = 0.002 4.53; p = 0.03
Clinical class of lymph nodes

Ny’ 70 75 1 1

N, 33 78 1.4 (0.5-3.5) 1.0 (0.4-2.5)
N, (a,b,c)-N; 49 52 3.0 (1.5-6.0) 2.3 (1.1-4.8)
Unknown 1 -

Chi-squared for trend 9.17; p = 0.003 5.44; p = 0.02
Surgery of tumour .

With total laryngectomy’ 121 63 1 1
Without total laryngectomy 32 88 0.3 (0.1-0.9) 0.9 (0.2-3.8)
Chi-squared 4.23;p =0.04 0.03; p = 0.87
Radiotherapy after surgery

Yes' 104 75 1

No 49 65 0.6 (0.3-1.3)

Chi-squared 1.68; p = 0.19)

*Cox-proportional hazard model. **Cox model includes all terms statistically significant at univariate analysis. YHazard ratio (HR)

and 95% confidence intervals (CI). "Reference category.
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TABLE II
UNIVARIATE AND MULTIVARIATE ANALYSIS OF SPECIFIC DISEASE SURVIVAL OF 153 PATIENTS WITH SQUAMOUS CELL CARCINOMA OF THE
HYPOPHARYNX, ACCORDING TO SOME PATHOLOGICAL PROGNOSTIC FACTORS

% survival at

Univariate*

Multivariate**

Prognostic factor No. 60 months HR (95% CI) HR (95% CI)*
Pathological class of tumour

pT1 41 94 1 1

pT2 38 63 7.2 (1.6-31.5) 2.8 (0.5-14.6)
pT3 36 59 6.9 (1.5-31.4) 2.6 (0.5-13.2)
pT4 38 56 9.4 (2.1-41.6) 2.7 (0.5-14.3)
Chi-squared for trend 9.00; p = 0.003 0.30; p = 0.59
Pathological class of lymph nodes

PNy’ 39 89 1 1

PN, 18 84 1.6 (0.3-9.6) 1.6 (0.2-13.3)
pN; (a,b,c)-N3 83 48 8.1 (2.5-26.5) 1.5 (0.2-9.2)

Unknown 13 -

Chi-squared for trend 14.71; p<0.001 0.12; p = 0.73
Margins

Free' 138 67 1

Involved 14 80 0.5 (0.1-2.2)

Unknown 1 -

Chi-squared 0.81; p =0.37

PN+ without capsular rupture

0 65 74 1 1

1 27 84 0.5 (0.1-1.5) 0.3 (0.1-1.1)

2 18 56 1.9 (0.8-4.5) 0.8 (0.3-2.1)

=3 30 43 2.4 (1.2-5.0) 1.4 (0.6-3.5)

Unknown 13 -

Chi-squared for trend 7.15; p = 0.007 1.13; p = 0.29
pN+ with capsular rupture

0" 69 89 1 1

1 28 44 6.3 (2.3-17.1) 5.5 (1.5-20.9)
2 23 36 11.7 (4.4-31.1) 7.9 (1.9-31.9)
=3 20 39 8.4 (3.0-23.2) 4.7 (1.2-18.7)
Unknown 13 -

Chi-square for trend 25.06; p<0.001 3.96; p = 0.05

Results

Overall five-year specific disease survival (calculated
on deaths from SCC of the hypopharynx) was 68 per
cent (95 per cent CI: 60-77), disease-free survival 67
per cent (95 per cent CI: 59-76), and crude survival
(calculated on deaths from all causes) 47 per cent (95
per cent CI: 39-56) (not shown). Median follow-up
was 37 months, range: 15-19.9 months. Univariate
and multivariate survival analyses, assessed by the
Cox proportional hazard model, according to some
clinical prognostic factors and treatment, are
reported in Table I. No gender or age-related
differences were found in the five-year survival
(not shown). Multivariate analysis showed that the
clinical prognostic factors such as clinical class of
tumour and clinical class of lymph nodes were the
major factors influencing survival. The hazard ratios

(HRs) for clinical class were 3.3 (95 per cent CI:
0.8-14.1), 3.5 (95 per cent CI: 0.7-16.4), and 6.5 (95
per cent CI: 1.3-32.5) for T,, Ts, T4, respectively,
compared with Ty, with a significant Chi-squared for
trend (p = 0.03). For clinical class of lymph nodes the
HRs were 2.3 (95 per cent CI: 1.1-4.8) for N»-N3 in
comparison to Ng (p = 0.02).

Table II shows the univariate and multivariate
survival analyses for some pathological factors. At
the multivariate analysis, pN+ with capsular rupture
resulted as a major factor influencing survival. HRs
for 1,2 =3 lymph nodes with capsular rupture were
5.5 (95 per cent CI; 1.5-20.9), 7.9 (95 per cent CI:
1.9-31.9), and 4.7 (95 per cent CI: 1.2-18.7),
respectively (p = 0.05).

Table III shows the distribution of 84 patients with
hypopharyngeal SCC and multiple tumours, accord-
ing to anatomical sites and chronology of the second

TABLE III
DISTRIBUTIONS OF 84 PATIENTS WITH SQUAMOUS CELL CARCINOMA OF THE HYPOPHARYNX WITH MULTIPLE PRIMARY TUMOUR, ACCORDING TO
ANATOMICAL SITES AND CHRONOLOGY OF SECOND TUMOUR

Second primary tumour

Anatomical site Previous No ()

Synchronous No. () Subsequent No. ()

Head and neck 16 (2) 31 (1) 7(7)
Oesophagus 2(2) 9(1)
Lung 1 1 8 (1)
Other (non-head and neck) 2 - 5(6)
Total 21 (2) 34 (3) 29 (15)

() No. of patients with third tumour.
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TABLE 1V
PER CENT OF SURVIVAL PROBABILITY (SPECIFIC AND NON-SPECIFIC DISEASE) AT 60 MONTHS OF 153 PATIENTS WITH SQUAMOUS CELL
CARCINOMA OF THE HYPOPHARYNX, ACCORDING TO SECOND PRIMARY TUMOUR

% Survival probability at 60 months

Second primary tumour No. Specific disease Non-specific disease
None 69 51 43
Previous 21 73 53
Synchronous 34 73 45
Subsequent 29 100 57
All patients 153 68 47

primary tumours. Only 45 per cent of patients in our
series had a single tumour. In fact, 22.2 per cent of
hypopharyngeal SCC were diagnosed during the
staging procedures for a synchronous different head
and neck SCC, and 13.7 per cent during the follow-
up for a previous tumour of the upper aerodigestive
tract.

A further analysis of the data showed that patients
with either a previous or synchronous cancer had an
increased risk of growing a second, early stage SCC
of the hypopharynx. Moreover, in patients with SCC
of the hypopharynx, the probability of growing a
synchronous second cancer was not influenced by
gender, clinical, pathological stage of N, or recur-
rences (not shown).

Table IV shows the percentage of survival prob-
ability (specific and non-specific of disease) at 60
months of 153 patients with hypopharyngeal SCC,
according to secondary primary tumour. The
patients without a second tumour displayed the
lowest difference between specific and non-specific
survival. In fact, death was usually due to (more
advanced) hypopharyngeal SCC. When the hypo-
pharyngeal SCC was diagnosed during the staging or
the follow-up for a different tumour, it was often
detected in an early asymptomatic stage; therefore,
the specific disease prognosis was more favourable.
When a second tumour was diagnosed during the
follow-up of a successfully treated hypopharyngeal
SCC, the hypopharynx-related survival rate resulted
as the highest since the patient would have been
more likely to die from the new tumour.

Discussion

This is a retrospective mono-institutional review of
all patients firstly diagnosed with an hypopharyngeal
SCC and treated with surgery with/without radio-
therapy. Diagnosis and treatment were accomplished
in Friuli-Venezia Giulia, one of the Italian regions
with higher tobacco and alcohol consumption and
with an incidence of upper aerodigestive tract
tumours among the highest in Europe.®’ Compared
with others in the recent literature,”* ' the present
series are characterized by earlier stages (with more
favourable prognoses), and a high number of multi-
ple malignancies. When compared with the meta-
analysis of Haughey'" (i.e. 12.7 per cent of second
tumours for hypopharynx), the frequencies of other
primary tumours appeared particularly high. The
majority of these endoscopically detected hypophar-
yngeal SCC were asymptomatic, early-stage lesions
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and were treated with a curative aim. Probably due
to these reasons, our patients had a greater specific
disease survival than other series.>*"

We cannot agree, however, with Dhooge’s"
theory of equivalent prognostic significance of a
second tumour and of a recurrence, since the dismal
prognosis of our patients who relapsed was quite
different from patients with multiple malignancies.
The early stage of the hypopharyngeal SCC was
considered and the related possibility of a radical
treatment have been determinant for the increased
survival rate. On the other hand, the patients who
did not undergo a panendoscopy during the staging
or the follow-up of a different SCC, had the
diagnosis of the otherwise asymptomatic hypophar-
yngeal SCC in more advanced stage with, therefore,
a less favourable prognosis. Paradoxically, the
presence of an other SCC would act as protective
factor in the specific disease survival of the hypo-
pharyngeal SCC.

In the present study the treatment factors did not
seem significant for survival, this is in contrast to
Czaja’s series,'> where patients treated with larynx-
sparing surgery had a worse prognosis. In fact, the
functional surgery, if correctly indicated and accu-
rately carried out may have the same oncological
radicality as the approach with total laryngectomy
and a better local outcome due to the early stages of
the tumour.

The present series has some of the inconveniences
related to all retrospective studies. The true statis-
tical significance of some prognostic factors may be
flattened by the treatments, more aggressive for the
unfavourable cases. Although the prognostic factor
such as clinical class of T and N emerged as
significant for both wunivariate and multivariate
analyses, the pathological classes of T and N
remained non-significant at multivariate analysis.
The mobility of the lymph nodes, subjective
parameter not recognized as criterion for the
classification by the last two editions of the UICC’s
TNM, displayed in this series a prognostic statistical
significance only with the univariate analysis. With
respect to capsular rupture, the pathological status of
the lymph nodes resulted as a significant
prognosticator.

The margins (free/involved) of the surgical speci-
men and the post-operative radiotherapy (yes/no)
are apparently without prognostic significance. How-
ever, radiotherapy has probably been effective,
bringing patients with some less favourable theore-
tical factors to the same prognosis as those with
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better factors, who did not undergo radiotherapy. In
fact, only one patient with microscopically involved
margins experienced a recurrence at primary site.

In conclusion, in our experience, the systematic
endoscopy of the upper aerodigestive tract during
the staging and the follow-up of a primary head and
neck SCC has allowed the detection of many
asymptomatic hypopharyngeal SCCs at an early
stage. Treating these patients by surgery with, or
without radiotherapy, and treating all hypopharyn-
geal SCCs by an aggressive approach (i.e. radical
surgery researching the microscopically free margins,
bilateral neck dissection, recurrent dissection, and, if
indicated, post-operative radiotherapy) may result in
a more favourable prognosis than previously
reported.
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