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Hypopharyngeal squamous cell carcinoma (HPSCC) is usually diagnosed at an advanced stage, and early-
stage HPSCC is relatively rare. Because of the rarity of early-stage HPSCC, few reports have been pub-
lished on the efficacy of radiotherapy (RT) in its treatment. We retrospectively reviewed the clinical records
of 45 consecutive patients with Stage I and II HPSCC from May 1991 to June 2010. Patient characteristics
were as follows: median age, 66 years (range, 44-90 years); male/female, 39/6; and T1/T2, 27/18. The
irradiation dose ranged from 60 to 72 Gy (median: 70 Gy). Of the 45 patients, 21 underwent concurrent
chemotherapy. With a median follow-up period of 62 months, the 5-year overall survival rate was 81%.
Local failure occurred in 5 patients, and the 5-year local control rate was 83%. All local recurrences were
successfully salvaged by surgery. The 5-year functional larynx preservation rate was 92%. Acute toxicity
was manageable. Grade 3 laryngeal edema and Grade 3 hypothyroidism occurred in 1 patient each. No
other late adverse events of Grade 3 or greater were observed. Based on these results, RT seemed to be an
effective treatment modality for early HPSCC, with favorable organ preservation and acceptable adverse
events. Early detection and accurate management of local recurrence and second malignancy was deemed

to be critical.
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INTRODUCTION

Hypopharyngeal squamous cell carcinoma (HPSCC) is
usually diagnosed in the advanced stage, and early-stage
HPSCC is relatively rare. In recent years, mainly owing to
the development of laryngeal and gastrointestinal fiber-
scopes, HPSCC has tended to be found in an earlier stage.
Although optimal treatment for early HPSCC has not been
established, treatment options have included surgery and
radiotherapy (RT) with or without chemotherapy. RT may
be the treatment of choice in terms of functional preserva-
tion. However, because of the rarity of early-stage HPSCC,
few reports have been published on the efficacy of RT.

Nakamura et al. reported the results of chemoradiotherapy
for early HPSCC [1]. In that article, chemoradiotherapy
was started in the preoperative setting, and patients who
achieved complete response after 30 to 40 Gy irradiation
underwent further definitive chemoradiation. The authors
reported equivalent disease-specific survival rates for early
responders and for patients who underwent chemoradiother-
apy and surgery. However, the effectiveness of curative
chemoradiotherapy for all patient cohorts remains unclear.
Nakamura et al. also reported the analysis of questionnaires
from 10 institutions regarding early HPSCC treated with
curative RT [2]. The authors collected the questionnaires
from 115 patients treated between 1990 and 2001. The
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results indicated the efficacy of RT for early HPSCC.
However, deviation of treatment strategy might have existed
in the multi-institutional questionnaire study. In our institu-
tion, definitive RT was performed as a first line treatment
for Stage I and IT HPSCC. Salvage surgery was performed
for patients with local recurrence or non-responders. In this
study, we retrospectively reviewed our single-institution
results for definitive RT in Stage I and IT HPSCC.

MATERIALS AND METHODS

Patients

From May 1991 to February 2010, 238 patients diagnosed
with HPSCC were treated in our Division. Of these, 35
were treated with palliative intent, 2 preoperative, 73 post-
operative, and 127 with definitive intent (82 Stage III/IV
and 46 Stage I/II) (Table 1). Among the 46 patients with
Stage I or II HPSCC, one patient was lost to follow-up
after 4 months without any events. In this study, the
remaining 45 patients with early (T1-2NOMO0O) HPSCC
who underwent definitive RT were analysed. All patients
were followed for at least 12 months or until any events.
All patients had histologically proven squamous cell carcin-
oma. Patient characteristics are summarized in Table 2.
There were 39 men and 6 women, with median age of 66
years (range, 44-90 years). Staging work-up included phys-
ical examination, laryngoscopy and computed tomography.
Esophagogastroduodenoscopy was included as of May
2002, and PET scan was added in November 2006.
According to the TNM classification of malignant tumors,
7th Edition [3], there were 27 patients with Stage I (tumor
limited to one subsite of the hypopharynx and to <2 cm in
the greatest dimension), 18 patients with Stage II (tumor
that had invaded more than one subsite of the hypopharynx
or an adjacent site or measured >2 cm but <4 cm in the
greatest dimension, without fixation of the hemilarynx).
The primary sites were the pyriform sinus in 35, the poster-
ior pharyngeal wall in 6, and the postcricoid region in 4.

Table 1. Patient accrual according to treatment strategy and
decade of accrual

1991-2000  2001-10  Total
Preoperative 2 0 2
Postoperative 10 63 73
Palliative 17 18 35
Definitive (Stage I1I-1V) 15 67 82
Definitive (Stage I-11) 13 33 46*

?One patient was lost to follow-up after 4 months without
any events and was excluded from this analysis.

Table 2. Patient characteristics

Characteristics No. of patients
Total no. patients 45
Gender
Male 39
Female 6
Age
Median (range) 66 (44-90)
Tumor stage (from [3])
Stage I 27
Stage 11 18
Tumor differentiation
Well 5
Moderately 15
Poorly 5
Unknown 20
Subsite
Pyriform sinus 35

Posterior wall

Postcricoid region

Radiotherapy and chemotherapy

All patients underwent RT with radical intent, using 4-MV
linear accelerator X-rays. No patient was treated with pre-
operative intent. A conventional fractionation schedule of 2
Gy/day was used. All patients received prophylactic lymph
node irradiation. A prophylactic nodal area (including the
retropharyngeal region and supraclavicular nodes) was irra-
diated up to 40-50 Gy with parallel-opposed lateral fields
with a matched anterior lower neck field. The primary
lesion was boosted with reduced fields after prophylactic
nodal irradiation. The median total irradiated dose was 70
Gy (range: 60 to 72 Gy). Prescriptions for irradiation dose
varied in accordance with the treating physician’s prefer-
ence. Concurrent chemotherapy was administered in 21
patients (Table 3). Inclusion criteria for chemotherapy were
expanded to T2 disease beginning in the year 2000, and 16
out of 18 patients with T2 disease were treated after 2000;
all 16 underwent concurrent chemotherapy. The two
patients with T2 disease who were treated before 1999 did
not receive chemotherapy. Five out of 27 patients with T1
disease underwent concurrent chemotherapy as per
physician’s preference. The regimen of chemotherapy is
summarized in Table 4. Four patients received adjuvant
chemotherapy with TS-1 (Oral fluoropyrimidine consisting
of three components: tegafur, a prodrug of 5-FU;
5-chloro-2,4-dihydroxypyridine; and oxonic acid) (80 to
100 mg per body) as a part of feasibility study.
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Follow-up

Patients were followed up monthly for the first year after com-
pletion of RT, every 3 months for the following 2 years, and
then every 6 months until progression or death. Physical
examination and laryngoscopy were performed at every visit.
Computed tomography was performed 3 to 6 months after
completion of RT, and thereafter performed annually. A PET
scanner was installed in our Institute in 2005. PET scan was
not performed routinely at follow-up examinations except in
cases of suspected disease after computed tomography or
physical examination. Esophagogastroduodenoscopy was per-
formed at 1 to 2 year intervals, depending on the findings of
routine follow-up examinations.

Statistical analysis

Survival was calculated from the date of initiation of RT to
the date of any events or date last visited. Patients alive
without relapse at the time of analysis were censored at
their last follow-up. The progression-free survival (PFS)
rate was calculated from the date of initiation of RT to the
date of histologically-confirmed local recurrence, date of
radiographic diagnosis of distant or nodal metastasis, or
date of death from any causes. Local control rates and func-
tional larynx preservation rates were calculated from the
date of initiation of RT to the date of histologically-
confirmed recurrence or date of surgical removal of larynx.
Any death without local recurrence was censored for local

Table 3. Irradiated dose and chemotherapy

1991-2000 (n=13) 2001-10 (n=32) total

Irradiated dose

60 Gy 5 4 9

66-70 Gy 7 28 35

72 Gy 1 0 1
Chemotherapy

Induction 0 0 0

Concurrent 2 19 21

Adjuvant 0 4 4

recurrence. Any death with functional larynx was censored
for functional larynx preservation rate. Survival rates were
estimated using the Kaplan—Meier method. Univariate ana-
lyses with log-rank tests were performed to identify prog-
nostic factors. Radiation dose, treatment interruption, use
of chemotherapy, treatment period, tumor location, tumor
stage, histological differentiation, age and gender were eval-
uated. All P values reported are 2-sided. For all statistical
tests, differences were considered significant at the 5%
level. Commercially available statistical software (StatView,
5.0; SAS Institute, Cary, NC) was used for analysis.
Toxicity was graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events
v3.0 [4].

RESULTS

Survivals and larynx preservation

Median follow-up periods for surviving patients and all
patients were 62 and 53 months, respectively (range, 12—
132 months and 8-132 months, respectively). The 5-year
overall survival rate and PFS were 81% and 69%, respect-
ively (Fig. 1). Causes of death were: primary disease
(1 patient), other primary cancers (5 patients) and suffoca-
tion from aspiration (1 patient). Of the 5 patients who died
of other primary cancers, 2 died of synchronous cancer
(lung cancer and esophageal cancer), 1 died of recurrent
metachronous cancer before treatment of HPSCC (lung
cancer) and 2 died of metachronous cancer which arose
after completion of the treatment for HPSCC (esophageal
cancer and oropharyngeal cancer). Local recurrence oc-
curred in 8 patients, and the 5-year local control rate was
83% (Fig. 2A). All patients with local recurrence were
successfully salvaged with surgical resection. Of these 8
patients, 3 were salvaged with laryngeal preservation
surgery and 5 were salvaged with laryngectomy. Another 2
patients underwent laryngectomy because of second
primary head and neck cancers (cervical esophageal cancer
and oropharyngeal cancer). The 5-year functional larynx
preservation rate was 92% (Fig. 2B). Three of 7 laryngec-
tomies were performed more than 60 months after initiation
of RT (66, 68 and 125 months, respectively). The 6-year

Table 4. Chemotherapeutic agents for concurrent chemoradiotherapy

Chemotherapeutic agents 1991-2000 2001-06 2007-10 total

Cisplatin (70-80 mg/m?) 0 4 6 10

Nedaplatin (70-80 mg/m?) 0 6 1 7

Cisplatin + 5-FU (Cisplatin, 70 mg/m? on day 1; 5-FU, 1 2 0 3
700 mg/m? on days 1-4)

Low-dose cisplatin (5 mg/m?, daily) 0 1 0 1

5-FU = 5-fluorouracil.
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Fig. 1. Kaplan-Meier curves of overall survival rate (OS) and

progression free survival rate (PFS). The 5-year overall survival
rate and progression free survival rate for all patients were 81%
and 69%, respectively.
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Fig. 2. Kaplan—Meier curves of (A) local control rate and (B)
functional larynx preservation rate. The 5-year local control rate

and functional larynx preservation rate for all patients were 83%
and 92%, respectively.

functional larynx preservation rate was 79%. No cervical
node metastasis was observed. Distant metastasis was
observed in 1 patient.

Metachronous malignancies

Eight patients had previously treated metachronous malig-
nancies before initiation of RT for HPSCC. All of these
metachronous malignancies were judged to be cured at the
time of initiation of RT.

Seven patients had synchronous malignancies. All of
these malignancies were diagnosed at non-metastatic stages
and were suitable for curative treatment. Six out of 7 syn-
chronous malignancies were treated with RT concurrently
with the HPSCC. One synchronous malignancy (esopha-
geal cancer) was treated with endoscopic mucosal resection
after completion of RT for HPSCC.

Fourteen patients developed metachronous malignancies
in 17 sites during the follow-up period. Two patients
received best supportive care (BSC). Patients in whom the
other 15 malignancies were diagnosed without dissemi-
nated disease were treated with curative intent. Among 14
patients with metachronous malignancies after RT, 1 died
of HPSCC, 2 died of metachronous malignancies, 1 died of
suffocation from aspiration and 10 were alive and well at
the time of analysis (Table 5).

Table 5. Synchronous and metachronous malignancies after
radiation therapy

Synchronous malignancies No. of patients

Esophagus 4

Larynx 2

Lung 1
Treatment

RT 6

Endoscopic treatment 1

Metachronous malignancies after RT No. of patients
Esophagus 6
Oropharynx 3
Lung 3
Prostate 2
Breast 1

Larynx 1

Hypopharynx® 1
Treatment

Surgery 1

Endoscopic treatment

RT

Hormonal therapy

BSC

o = = DN =

RT =radiation therapy, BSC = best supportive care.
aDe novo carcinoma arising from contralateral pyriform sinus.
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Table 6. Prognostic factors

Variable Syr-PFS (%) P value Syr-LC (%) P value

Dose 60 Gy 75 0.75 88 0.66
66-72 Gy 68 81

Interruption <5 days 74 0.18 84 0.55
>5 days 49 74

Chemotherapy yes 67 0.96 71 0.35
No 73 87

Period 1991-2000 62 0.41 68 0.16
2001-10 72 89

Subsite PW 50 0.12 50 0.01
Others 72 72

Stage I 67 0.84 80 0.93
I 76 86

Diftferentiation w/d 0 <0.0001 0 <0.0001
Others 77 91

Age <70 65 043 80 0.61
>70 81 88

Sex Male 65 NA* 80 NA?*
Female 100 100

PFS = progression free survival, LC =local control rate, PW = posterior wall, w/d = well-differentiated squamous cell carcinoma,

NA =not assessed.

P value was not assessed because no event occurred in the female arm.

Prognostic factors

We examined prognostic factors for PFS and local control,
including radiation dose, treatment interruption, use of
chemotherapy, treatment period, tumor location, tumor
stage, histological differentiation, age and sex (Table 6).
We found that well-differentiated squamous cell carcinomas
(n=5) were poor prognostic factors for PFS and local
control (P <0.0001). Tumors of the posterior wall (n=06)
were also associated with poor prognosis for local control
(P=0.01) (Fig. 3). The other factors did not show signifi-
cant impact on PES or local control.

Morbidity
No patient required a feeding tube or intravenous hyper-
alimentation during and after treatment. In the late period,
laryngeal edema of Grade 3 (requiring temporal tracheos-
tomy) was observed in 1 patient, and Grade 3 hypothyroid-
ism (myxedema) was observed in 1 patient. The Grade 3
hypothyroidism was treated with levothyroxine sodium
(Thyradin S). No other late toxicity of Grade 3 or greater
was documented (Table 7).

Twenty-one patients underwent concurrent chemotherapy.
Renal and hematologic toxicities related to chemotherapy

were manageable (Table 7). Only 1 patient experienced
febrile neutropenia.

DISCUSSION

Although several authors have reported the outcomes of RT
for HPSCC, patients with Stage I and II hypopharyngeal
cancer were relatively small cohorts in these studies [5-7].
In general, either RT or surgery with or without laryngeal
preservation is selected as the initial treatment for T1-2
HPSCC. However, there have been only a few reports focus-
ing on the efficacy of RT for early-stage hypopharyngeal
cancer, and the optimal treatment approach remains contro-
versial. RT has been recognized as an effective treatment
modality for HPSCC. Mendenhall et al. achieved excellent
local control in 80% of patients with T1-2 pyriform sinus
carcinoma treated with RT alone [5]. Later, Amdur et al.
also reported the results of RT for T1-2 pyriform sinus [6].
They included 101 patients with T1-2 carcinoma of the pyri-
form sinus and achieved local control rates for T1 and T2
tumors of 90% and 80%, respectively. However, of 101
patients, only 25 patients had Stage I or II disease. Their
report showed relatively poor 5-year overall survival rates
(57% for Stage I, 61% for Stage II, respectively). It was
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Fig. 3. Kaplan-Meier curves of local control rate according to (A) histological differentiation, (P<0.001), (B) tumor location
(P=0.01), (C) treatment interruption (P =0.55), (D) treatment period (P =0.16). p/d=poorly differentiated squamous cell carcinoma,
m/d = moderately differentiated squamous cell carcinoma, w/d =well-differentiated squamous cell carcinoma, PS =pyriform sinus,

PC = postcricoid region, PW = posterior wall.

Table 7. Toxicity profiles (grade 3/4 toxicities)

Concurrent yes (n=21) no (n=24)
Chemotherapy
No. of patients No. of patients
(%) (%)
Early
Renal dysfunction 0 (0) 0 (0)
Neutropenia 4 (18) 0 (0)
Anemia 0 (0) 14)
Thrombocytopenia 209 0 (0)
Febrile neutropenia 14.5) 0 (0)
Late
Thyroid dysfunction 0 (0) 14)
Laryngeal edema 0 (0) 14)

difficult to determine the long-term efficacy of RT for early-
stage HPSCC. Garden et al. reported that the 2-year actuarial
local control rate for T1 and T2 tumors after RT alone was

89% and 77%, respectively [8]. These reports included
patients with neck node metastasis, and neck nodes were
managed with or without neck node dissection. Because
these reports contained node-positive patients, the survival
period was short. It may be difficult to elucidate the exact
long-term benefit of RT for node-negative HPSCC, although
these reports suggest the efficacy of curative RT for primary
lesions. In our series, definitive RT resulted in a comparable
local control rate (83%) in a neck node-negative patient
cohort that achieved a relatively longer overall survival rate
of 81% with a median follow-up period of 62 months.

In our series, all patients received prophylactic nodal irradi-
ation and no patient experienced cervical node metastasis.
Compared to other reported series for early stage HPSCC
(Table 8), the nodal control rate in our study seemed to be
favorable. There appears to be some potential benefit of
prophylactic irradiation for early stage HPSCC. Local recur-
rence occurred in 8§ patients. The incidence of local recurrence
was comparable to other studies. All local recurrence was suc-
cessfully salvaged with surgery. Early detection and adequate
management for local recurrence seemed to be critical.
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Table 8. Comparison of prophylactic irradiation, loco-regional control, and salvage surgery

No. of salvage

Series Treatment No.of median Syr-OS  Prophylactic Prophylactic No. of No. of sx for local
period Pts f/lu M) (%) RT yes/no dose (Gy) nodal rec. local rec. rec.
Nakamura® [1] 1976-2002 43 52 70 35/8 (81%) 30-50 3 (7%) 2 (5%) 2 (100%)
Nakamura® [2] 1990-2001 115 47 66 90/25 (78%) 36-50 14 (12%) 30 (26%) 26 (87%)
Yoshimura [10] 1988-2007 77 33 47 66/11 (86%) 20-50 11 (14%) 16 (21%) 12 (75%)
Current study 1991-2010 45 53 81 45/0 (100%) 40-50 0 (0%) 8 (18%) 8 (100%)

“Eleven of 43 patients received surgery after 30—40 Gy irradiation.
bQuestionnajre collected from 10 institutions.

Pts = patients, f/u = follow-up period, M = months, OS = overall survival rate, RT =radiation therapy, rec. = recurrence, sx = surgery.

In our series, 5 patients died of second primary cancers.
Yoshimura et al. also reported a high incidence of synchron-
ous and metachronous malignancies [9]. In their report,
patients with metachronous malignancies had poorer sur-
vival outcomes. In our series most metachronous malignan-
cies were diagnosed at non-metastatic stages, and curative
treatments were performed. Out of 14 patients with second
malignancies, 9 were successfully treated and were alive
and well at the time of analysis. We believe close follow-up
and accurate management of local failure and metachronous
malignancies can provide better outcomes. Careful follow-
up and early detection of local recurrences and other malig-
nancies are critical for survival and larynx preservation.

Several authors have reported the additional benefit of
chemotherapy for advanced head and neck cancers [10-13].
However, the additional benefit of chemotherapy for early
HPSCC remains controversial. Use of concurrent chemo-
therapy for these tumors differed among the reported arti-
cles. While Yoshimura reported that only 16 of 77 patients
received concurrent chemotherapy [9], Nakamura reported
that 39 of 43 patients received concurrent chemotherapy [1].
Inclusion criteria for concurrent chemotherapy were not
documented in these articles. In our series, the treatment
strategy included concurrent chemotherapy for T2 disease
beginning in the year 2000. Chemotherapeutic agents were
varied during the two decades of our study period. Since
2007, cisplatin alone has been the mainstay in our Institute.
Out of 18 patients with T2 disease in our series, 16 were
treated after 2000. All 16 underwent concurrent chemother-
apy. In our results, T2 disease had a local control rate com-
parable with that of T1 disease. Thus, there may be some
potential benefit of chemotherapy for T2 disease. T2 disease
has a relatively wide range of tumor sizes (2 to 4 cm) and it
may prove that concurrent chemotherapy is beneficial for
larger tumors. However, it is still difficult to address the
exact benefit of chemotherapy because of small sample
sizes and lack of randomized data. Though adverse events
related to chemotherapy were manageable, it is important to
avoid unnecessary use of chemotherapy in patients who are
likely to have tumor control with RT alone.

Well-differentiated squamous cell carcinoma and poster-
ior wall tumors had poor outcomes for local control.
Though these patients were a small cohort in our series, the
poorer local control in posterior wall tumors was compat-
ible with the report of Yoshimura et al [9]. Exact reasons
for the poorer outcome in posterior wall tumors and well-
differentiated tumors remain unclear. We might consider
a more aggressive treatment strategy for these kinds of
high-risk tumors, such as concurrent chemotherapy or
volume-reduction surgery prior to RT.

Several authors have reported results of laryngeal preser-
vation surgery for selected patients [14—17]. Though these
reports also include node-positive disease, and it would be
difficult to compare the long-term efficacy and local control
rate with our result, they seemed to obtain comparable local
control rates. However, postoperative mortality and morbid-
ity is not negligible. Postoperative death rates of 2 to 10%
were reported, and persistent swallowing difficulties and
speech impairment were also reported. Radical RT for early-
stage HPSCC may have some mortality and morbidity ad-
vantage in treatment without reducing local tumor control.

No patients in our series were treated with intensity-
modulated RT (IMRT). IMRT is a conformal RT technique
that can spare the major salivary glands and may reduce the
incidence of long-term radiation-induced xerostomia. All
patients with preserved larynxes in our series maintained
ability in speech and swallowing. However, lack of saliva
affects quality of life (QoL). Recently, the result of a rando-
mized trial comparing conventional RT and parotid-sparing
IMRT for head and neck cancers was reported [18].
Parotid-sparing IMRT was found to reduce the incidence of
xerostomia and improve QoL. Because of the expected
longer survival for early HPCSS, IMRT may be beneficial
and should be considered for these patients.

CONCLUSION

In conclusion, RT for early HPSCC is deemed to be a feas-
ible and effective treatment modality with minimal morbid-
ity. In our cohort, 81% 5-year overall survival and 91%
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functional larynx preservation rates were obtained during a
follow-up period of 62 months. Salvage surgery with or
without larynx preservation was reserved for recurrent
disease. Early detection and adequate management of local
recurrence and metachronous malignancies are critical in
obtaining longer survival.
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