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Abstract. Background: Hypopharyngeal cancer is relatively
rare disease and continues to have a poor prognosis. This
study analyzed the efficacy and safety of radiotherapy for
stage I-IVB hypopharyngeal cancer. Patients and Methods:
Between 2000 and 2015, 72 patients were treated with
definitive radiotherapy and 29 patients with stage IVA were
treated with postoperative radiotherapy. Results: With
definitive radiotherapy, the 3-year locoregional control rates
for stage I-11, 111, IVA, and IVB disease were 89%, 74%, 51%
and 0%, respectively. The 3-year overall survival rates for
patients with stage I-11, 11l, IVA and 1VB disease were 84%,
89%, 55% and 15%, respectively. In patients with stage IVA
disease treated with postoperative radiotherapy, 3-year
locoregional control and overall survival rates were 83% and
75%, respectively, which were significantly better than those
treated with definitive radiotherapy. Conclusion: Definitive
radiotherapy was effective for stage I-1Il disease. Surgery and
postoperative radiotherapy improved the survival rate of
patients with stage IVA hypopharyngeal cancer.

Most patients with hypopharyngeal cancer are initially
diagnosed as having advanced-stage disease with neck
swelling or dysphagia, this disease continues to have a poor
prognosis. Surgery has been the mainstay of curative
treatment, but a major problem is that it reduces quality of life,
such as loss of voice. In order to achieve the best outcomes to
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improve organ function, multimodal treatment is important
(1). Although many clinical trials include cancer types with
multiple sites in the head and neck, few studies have analyzed
only hypopharyngeal cancer, owing to the rarity of this
disease. Moreover, because cancer of the head and neck can
have diverse characteristics and distinct outcomes, it is
important to analyze the primary tumor sites separately.

Radiotherapy is a treatment option achieving complete
response with laryngeal preservation. However, the use of
radiotherapy alone has been reported to have poor local
control for hypopharyngeal cancer (2). Several studies of
unresectable advanced hypopharyngeal cancer reported that
chemoradiotherapy improved overall survival (3, 4). Recently,
a meta-analysis showed that concurrent chemoradiotherapy
improved local control and overall survival rates compared to
radiotherapy alone in advanced head and neck cancer (5).
Based on these encouraging results, chemoradiotherapy has
been considered the definitive treatment for advanced head
and neck cancer, including hypopharyngeal cancer. However,
hypopharyngeal cancer usually comprised a smaller subgroup
(5-39%) in most studies, and details of clinical results were
seldom specifically reported.

Therefore, we retrospectively analyzed the efficacy and
safety of definitive radiotherapy for stage I-IVB
hypopharyngeal cancer treated at our hospital.

Patients and Methods

This retrospective study was approved by the Institutional Review
Board (number: 15-37). Between January 2000 and June 2015, 101
patients with hypopharyngeal cancer were consecutively irradiated at
Gunma University Hospital. Patients treated with radiotherapy alone,
concurrent chemoradiotherapy, and induction chemotherapy were
included. Patients treated with preoperative radiotherapy and
palliative radiotherapy were excluded. There were 72 patients (stage
I/I/II/IVA/IVB: 4/17/12/27/12) treated with definitive radiotherapy
and 29 patients with stage IVA disease treated with postoperative
radiotherapy. Their clinical characteristics are summarized in Table I.
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The median age was 66 years (range=44-92 years), and the number
of male patients was 94 (93%). All patients were pathologically
diagnosed by biopsy. Most patients (99%) were diagnosed as having
squamous cell carcinoma, with basaloid squamous cell carcinoma in
one and lymphoepithelial carcinoma in one. The primary tumor
subsites were the pyriform fossa in 87 patients (86%), the posterior
wall in eight (8%), and the postcricoid region in six (6%). The pre-
treatment evaluations included a physical examination, laryngoscopy,
computed tomography (CT), and magnetic resonance imaging (MRI).
Since 2005, 18F-fluorodeoxyglucose—positron-emission tomography
(FDG-PET) has also been performed.

At the time of hypopharyngeal cancer diagnosis, 14 patients
(14%) had no symptoms. Cancer was coincidentally found for all
asymptomatic patients when they underwent gastrointestinal
endoscopy for other diseases, and most (93%) were diagnosed with
stage I-1I hypopharyngeal cancer. Among 87 symptomatic patients
(86%), there were 25 with neck swelling, 21 with discomfort in
their pharynx, 20 with pain in their pharynx, eight with dysphagia,
eight with hoarseness, three with dyspnea, one with appetite loss,
and one with hemosputum. Among 25 patients with neck swelling,
definitive radiotherapy (n=22, 88%) was performed significantly
more often than surgery followed by postoperative radiotherapy
(n=3, 12%) (p=0.01).

All patients provided informed consent before treatments. The
median radiation doses for definitive radiotherapy and postoperative
radiotherapy were 66 Gy (range=50-72 Gy) and 60 Gy (range=52-
64 Gy), respectively. Three-dimensional conformal radiotherapy
used parallel-opposed lateral fields with elective nodal irradiation.
After administration of 40 Gy for elective nodal irradiation, a
shrinking field was delivered to avoid the spinal cord. Intensity-
modulated radiotherapy was performed in 19 patients (19%).

Concurrent chemoradiotherapy was performed in 86 patients
(87%), and a low-dose cisplatin and docetaxel regimen was used
in 62 patients; cisplatin was delivered at 6 mg/m? continuously in
20 fractions for 4 weeks, and docetaxel was delivered weekly at
10 mg/m? in four fractions (Figure 1). Details of this regimen have
been described previously (6). Weekly docetaxel alone without
cisplatin was used in 10 patients, and low-dose cisplatin alone
without docetaxel was used in two because of inadequate renal or
liver function or poor general condition. High-dose cisplatin was
used in eight patients, cetuximab was used in four patients, and
nedaplatin plus 5-fluorouracil was used in one patient.

Induction chemotherapy was performed in 38 patients (38%),
especially for locally advanced hypopharyngeal cancer. TPF therapy
(60 mg/m? docetaxel, 60 mg/m?2 cisplatin and 700 mg/m?2 5-
fluorouracil), administered as a continuous 24-hour infusion for 4
days, was used in 22 patients. FP therapy (80 mg/m? cisplatin and
800 mg/m?2 5-fluorouracil), administered as a continuous 24-hour
infusion for 5 days, was used in 16 patients.

After the end of treatment, patients were seen every month for
the first year and every 3 months thereafter. Follow-up consisted of
physical examination, laryngoscopy, CT, MRI, and FDG-PET.
Common Terminology Criteria for Adverse Events version 4.0 was
used to evaluate acute and late adverse events (7).

Locoregional control, progression-free survival, and overall
survival rates were statistically calculated using the Kaplan—-Meier
method and compared using log-rank tests. Ultimate laryngeal
preservation was defined when all the following requirements were
met: (i) no evidence of local failure, (ii) no need for feeding tube
or tracheostomy, and (iii) no subsequent total laryngectomy,
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excluding partial resection. Multivariate analysis was performed
with a Cox regression hazard model. Differences between groups
were calculated using the #-test. A p-value of less than 0.05 was
defined as acceptable statistical significance.

Results

The median follow-up time for surviving patients was 35
months (range=10.7-118.7 months). Initial failure sites are
shown in Table II. Considering all 101 patients, 29 (29%)
had locoregional recurrences (10 with local recurrences, 12
with lymph node recurrences, and 7 with local and lymph
node recurrences). Distant metastases were observed in 10
patients (lung, 4; mediastinum, 1; bone, 1; pleura, 1; liver,
1; and multiple sites, 3).

In the definitive radiotherapy group, 3-year locoregional
control rates were 89% in stage I-II, 74% in stage III, 51%
in stage IVA, and 0% in stage IVB cases (Figure 2A). Stage
was a significant negative prognostic factor for locoregional
control (p<0.01). The subsite of primary tumor and
concurrent chemoradiotherapy were not significantly
associated with locoregional control. For stage III and IV
disease, the induction chemotherapy group had a
significantly worse 3-year locoregional control rate than did
the non-induction group (37% vs. 58%, respectively,
p=0.04). Salvage surgery was performed in four patients
with local recurrences of the hypopharynx (three with total
laryngopharyngectomy and one with partial resection for
laryngeal preservation) and two patients with cervical lymph
node metastasis (radical neck resection). There were no
severe postoperative complications.

Ultimate laryngeal preservation rates were 90% (n=19/21)
in stage I-II, 83% (n=10/12) in stage III, 77% (n=21/27) in
stage IVA, and 50% (n=6/12) in stage IVB.

Three-year progression-free survival rates were 75% in
those with stage I-II, 74% in those with stage III, 36% in
those with stage IVA, and 0% in those with stage IVB
disease (Figure 2B). Stage was a significant negative
prognostic factor for progression-free survival (p<0.01).

During follow-up of the definitive radiotherapy group, 20
patients died of hypopharyngeal cancer, and seven died of
intercurrent disease, including two of esophageal cancer, one
of tongue cancer, one of lung cancer, one of pneumonia, one
of chronic heart failure, and one of acute subdural hematoma.
The 3-year overall survival rates for patients with stage I-II,
I, IVA and IVB in this group were 84%, 89%, 55% and 15%,
respectively (Figure 2C). Stage was a significant negative
prognostic factor for overall survival (p<0.01). Asymptomatic
patients tended to have a better 3-year overall survival rate
than did symptomatic patients (92% vs. 64%, p=0.08).
Patients with neck swelling had a significantly worse survival
rate than did other patients (76% vs. 46%, p<0.01). There
were no significant associations between overall survival rate
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Table 1. Characteristics of 101 patients treated with definitive and
postoperative radiotherapy.

Characteristic Definitive Postoperative
radiotherapy  radiotherapy
(n=72) (n=29)

Median age (range), years 67 (44-92) 62 (45-81)
Gender, n (%)

Male 67 (93%) 27 (93%)

Female 5 (7%) 2 (7%)
Performance status, n (%)

0/1 69 (96%) 29 (100%)

2 3 (4%) 0 (0%)
Stage, n (%)

1 4 (6%) 0 (0%)

1I 17 (24%) 0 (0%)

111 12 (17%) 0 (0%)

IVA 27 (38%) 29 (100%)

IVB 12 (17%) 0 (0%)
Subsite, n (%)

Pyriform fossa 61 (85%) 26 (90%)

Posterior wall 7 (10%) 1 (3%)

Postcricoid region 4 (6%) 2 (7%)
Histological subtype

Squamous cell carcinoma 71 (99%) 28 (97%)

Other 1 (1%) 1 3%)
Median radiation dose (range), Gy 66 (50-72) 60 (52-64)
Concurrent chemoradiotherapy, n (%)

Yes 65 (90%) 22 (76%)

No 7 (10%) 7 (24%)

and the subsite of hypopharynx or administration of
concurrent chemoradiotherapy. For patients with stage III and
1V disease, the induction chemotherapy group had a relatively
worse overall survival rate than the non-induction group (44%
vs. 70%, p=0.09). Multivariate analysis revealed that stage
was a significant negative prognostic factor in the definitive-
radiotherapy group (p<0.01).

In 29 patients with stage IVA disease treated with
postoperative radiotherapy, there were four locoregional
recurrences (14%) and five occurrences of distant metastasis
(17%). Salvage surgery was performed in three patients with
neck lymph node metastasis and solitary liver metastasis. For
patients with stage IVA disease, the 3-year locoregional
control rate of postoperative radiotherapy was 83%, which
was significantly better than that for definitive radiotherapy
at 51% (p=0.01; Figure 3A).

During follow-up of the postoperative radiotherapy group,
seven patients died of hypopharyngeal cancer and two died
of intercurrent disease, including intestinal necrosis and acute
heart failure. For patients with stage IVA disease, the 3-year
overall survival rate for those treated with postoperative
radiotherapy was 75%, which was significantly better than
that for those treated with definitive radiotherapy at 55%

1w 2w 3w 4w 5w 6w 7w

Radiotherapy
66 Gy/33fr) L WL UL WL WL WL L

CiSp|atin B NN .
6 mg/im?2 day 1-5 8-12 15-19 22-26 Total 20 days
Docetaxel * ¢ *

10 mg/m? day 1 8 15 22 Total 4 days

Figure 1. Regimen of concurrent chemoradiotherapy with low-dose
cisplatin and docetaxel. fr: Fractions; w: week.

(p=0.04, Figure 3B). Multivariate analysis revealed that
treatment (definitive vs. postoperative radiotherapy) was a
significant prognostic factor for stage IVA disease (p=0.05).

Of 101 patients in this study, 46 (46%) had 59
synchronous or metachronous malignancies. There were 24,
18, and 17 patients with malignancies before, during, and
after treatment for hypopharyngeal cancer, respectively. The
number of patients with synchronous or metachronous
malignancies were as follows: esophageal cancer, 19; gastric
cancer, 10; lung cancer, 8; prostate cancer, 4; oral floor, 3;
colon cancer, 3; bladder cancer, 3; skin cancer, 2; tongue
cancer, 2; leukemia, 1; myelodysplastic syndromes, 1;
oropharyngeal cancer, 1; pancreas cancer, 1; and thyroid
cancer, 1. Eleven patients had triple malignancies, and one
had a quadruple malignancy.

Acute and late adverse events are shown in Table III. With
regard to acute adverse events, grade 2 to 3 radiation
mucositis was common (86%). Grade 2 to 3 dermatitis
radiation was observed in 53 patients (52%). Grade 2
hoarseness was observed in 10 patients (10%). These acute
adverse events immediately improved after the end of
treatment. There were no grade 4 non-hematological events
nor any treatment-related deaths during follow-up.

With regard to late adverse events, one patient (1%)
receiving definitive radiotherapy had grade 3 laryngeal stenosis
and dysphagia, requiring the use of gastrostomy feeding. There
were nine patients (9%) with grade 2 xerostomia. Three
patients (3%) treated with postoperative radiotherapy had late
grade 2 hypothyroidism. There were no instances of late
mucositis or dermatitis radiation greater than grade 2.

Discussion
Because most trials are performed for locally advanced head
and neck cancer rather than for early-stage tumors, the

treatment of stage I-II hypopharyngeal cancer is still
controversial (8, 9). Owing to the rarity of hypopharyngeal
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Figure 2. A: Locoregional control rates for patients treated with
definitive radiotherapy (n=79) according to the TNM stage. The 3-year
locoregional control rate was 89% in stage I-1I, 74% in stage III, 51%
in stage IVA, and 0% in stage IVB. The statistical difference between
stage I-1I and Il was p=0.21, between stage Il and IVA was p=0.20,
and between stage IVA and IVB was p=0.02. B: Progression-free
survival rates for patients treated with definitive radiotherapy (n=79)
according to TNM stage. The 3-year progression-free survival rates
were 75% in stage I-11, 74% in stage III, 36% in stage IVA, and 0% in
stage IVB. The statistical difference between stage I-1I and IIl was
p=0.64, between stage Il and IVA was p=0.03, and between IVA and
IVB was p=0.01. C: Overall survival rates for patients treated with
definitive radiotherapy (n=79) according to TNM stage. The 3-year
overall survival rates were 84% in stage I-11, 89% in stage Il1, 55% in
stage IVA, and 15% in stage IVB. The statistical difference between
stage I-1I and Il was p=0.21, between stage Il and IVA was p<0.01,
and between IVA and IVB was p=0.17.
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Figure 3. Locoregional control (A) and overall survival (B) for patients with stage IVA disease treated with definitive radiotherapy (n=27) and
postoperative radiotherapy (n=29). Postoperative radiotherapy resulted in significantly better locoregional control rate than did definitive
radiotherapy (p=0.01). Postoperative radiotherapy resulted in significantly better overall survival rates than did definitive radiotherapy (p=0.04).

6574



Shirai et al: Radiotherapy for Hypopharyngeal Cancer

Table II. Distribution of initial failures according to TNM stage.

Definitive radiotherapy

Postoperative radiotherapy

Stages I-11 Stage 111 Stage IVA Stage IVB Stage IVA Total
Initial failure (n=21) (n=12) (n=27) (n=12) (n=29) (n=101)
Locoregional 2 (10%) 3 (25%) 10 (37%) 10 (83%) 4 (14%) 29 (29%)
Distant 1 (5%) 0 (0%) 3 (11%) 1 (8%) 5 (17%) 10 (10%)
Locoregional + distant 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (3%) 1 (1%)
Total 3 (14%) 3 (25%) 13 (48%) 11 (92%) 10 (34%) 40 (40%)

cancer, clinical outcomes, laryngeal preservation rates, and
severe adverse events have not been fully established for
these patients. A few retrospective studies for early-stage
hypopharyngeal cancer have reported that the overall and
disease-specific survival rates achieved with definitive
radiotherapy are comparable to those achieved with surgery
(10-13). For example, Rabbani et al. reported good local
control of 85% for T1-T2 pyriform sinus carcinoma treated
with radiation alone (10). Moreover, Yoshimura et al.
reported that 77 patients with stage I-II disease treated with
definitive radiotherapy, including 21% with concurrent
chemoradiotherapy, had a 5-year overall survival rate of 47%
and a local control rate of 70% (12). In Japan, a multi-
institutional retrospective analysis of 115 patients with stage
I-II hypopharyngeal treated with definitive
radiotherapy (50% with concurrent chemoradiotherapy)
showed that the 5-year overall survival rate was 66% and
local control rate was 87% (13). In the present study, for 21
patients with stage I-II disease treated with definitive
radiotherapy (86% with concurrent radiotherapy), the 3-year
overall survival rate was 89%, the locoregional control rate

cancer

was 85%, and laryngeal preservation was 90%. Our results
were comparatively better than those of previous studies,
possibly due to the high rate of concurrent chemoradio-
therapy. Although concurrent chemoradiotherapy has been
demonstrated as an effective treatment for locally advanced
head and neck cancer, its efficacy for -early-stage
hypopharyngeal cancer is not clear. A meta-analysis showed
no benefit of chemotherapy in addition to radiotherapy in
stage I-II hypopharyngeal cancer (hazard ratio=1.01) (14).
Thus, further prospective study is warranted to establish the
optimal combination of chemotherapy and radiotherapy for
early-stage hypopharyngeal cancer.

For locally advanced hypopharyngeal cancer, prior to the
1990s, surgery was considered the only curative treatment.
Several trials have been performed on laryngeal preservation
in such patients without reducing survival. A randomized
phase III trial comparing surgery followed by postoperative
radiotherapy versus induction chemotherapy and radiotherapy
was conducted by the European Organization for Research

Table III. Acute and late adverse events in all patients (n=101).

Grade 2 Grade 3 Grade 4

Acute adverse events, n (%)

Mucositis 70 (70%) 17 (17%) 0 (0%)

Dermatitis radiation 48 (49%) 5 (5%) 0 (0%)

Xerostomia 16 (16%) - -

Dysgeusia 13 (13%) - -

Hoarseness 10 (10%) 0 (0%) 0 (0%)
Late adverse events, n (%)

Xerostomia 9 (9%) - -

Dysgeusia 2 (2%) - -

Pharyngeal stenosis 0 (0%) 1 (1%) 0 (0%)

Hypothyroidism 3 (3%) 0 (0%) 0 (0%)

- Not defined in CTCAE ver. 4.0.

and Treatment of Cancer for operable hypopharyngeal cancer
patients (8). This study indicated that clinical results of the
two groups were equivalent, and this was the first trial to
preserve laryngeal function in patients with locally advanced
hypopharyngeal cancer. Moreover, in a laryngeal cancer
randomized trial, concurrent chemoradiotherapy demonstrated
better locoregional control and laryngeal preservation than
did induction chemotherapy followed by radiotherapy (15).
Several retrospective studies also reported that concurrent
chemoradiotherapy for hypopharyngeal cancer was safe and
efficacious (16, 17). Given these prospective and
retrospective studies, concurrent chemoradiotherapy has been
considered an acceptable alternative to surgery. However,
several chemoradiotherapy trials over the past few decades
have included a variety of patients with laryngeal and
hypopharyngeal cancer, making interpretation and meaningful
comparisons difficult. Therefore, physicians still lack clear
information on which treatments are recommended for locally
advanced hypopharyngeal cancer.

In the current study, the 3-year overall survival rate for
patients with stage III cancer was 89%, the locoregional
control rate was 74%, and laryngeal preservation rate was
83%, all of which were significantly better than those for
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patients with stage IVA disease. However, the clinical
outcomes of stage III did not demonstrate a significant
difference compared with stage I-II. Because most prior
clinical studies of advanced hypopharyngeal cancer
combined stages III and IV, specific results for stage III
hypopharyngeal cancer have not been reported to our
knowledge. Our results showed that definitive radiotherapy
was effective for stage III cancer, unlike stage IV with poor
prognosis. Therefore, in future prospective trials, stage III
should be differentiated from stage IV, as distinct strategies
may be required to treat these stages.

Whether chemoradiotherapy and radical surgery followed by
postoperative  radiotherapy is better for advanced
hypopharyngeal cancer is controversial. However, in patients of
our study with stage IVA disease, postoperative radiotherapy led
to better locoregional control and overall survival rate than did
definitive chemoradiotherapy. In a randomized control trial in
1997, Beauvillain et al. reported that induction chemotherapy
followed by surgery gave significantly better local control and
overall survival rate than did induction chemotherapy followed
by radiotherapy (5-year local control rate, 63% vs. 39%; 5-year
overall survival rate, 37% vs. 19%, respectively) (18).
Furthermore, a study of the National Cancer Database showed
that total laryngectomy led to a significantly better overall
survival rate than did chemoradiotherapy for laryngeal
preservation in patients with T4a laryngeal cancer (19). Harris
et al. retrospectively compared primary surgery followed by
radiotherapy to definitive radiotherapy in locally advanced
hypopharyngeal cancer, including 82% with stage IV (20).
Primary surgery followed by radiotherapy tended to improve
the overall survival rate compared with that of definitive
radiotherapy (p=0.06). Given these findings, surgery followed
by radiotherapy may provide superior results than definitive
radiotherapy in stage IVA hypopharyngeal cancer. However,
careful interpretation is required due to selection bias. For
example, 60% of stage IVA cancer cases treated with definitive
chemoradiotherapy in the current study were diagnosed as being
inoperable. Furthermore, patients with neck swelling and a poor
prognosis were treated more often with definitive radiotherapy
than with surgery followed by postoperative radiotherapy.
Therefore, operable and mildly symptomatic patients tended to
receive surgery. Accordingly, a prospective study to compare
definitive chemoradiotherapy and postoperative radiotherapy is
required for appropriate patient selection.

Because most trials excluded highly
hypopharyngeal cancer, few studies have evaluated stage
IVB hypopharyngeal cancer. In the current study, stage [VB
was medically inoperable because of tumor invasion to pre-
vertebral fascia, encasement of the carotid artery, or
metastasis in a lymph node >6 cm in diameter. Although
chemoradiotherapy is considered radical therapy, the
treatment results at our facility were not acceptable: the 3-
year locoregional control rate was 0%, and overall survival

advanced
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rate was 15%, both of which were significantly worse
outcomes than those for patients with stage IVA disease.
Only one patient surviving for a longer time underwent
salvage surgery for residual tumor after radiotherapy.
Aggressive treatment strategies, such as combined therapy
chemoradiotherapy and surgery, intensive chemotherapy
regimens, or radiation dose escalation, were required to
overcome this intractable disease.

Concurrent chemoradiotherapy (70 Gy in 35 fractions) with
high-dose cisplatin is considered a standard regimen for head
and neck cancer (4). However, intensive chemoradio-therapy
induced late severe adverse effects, such as requiring a feeding
tube or causing aspiration pneumonia (21). In our study,
concurrent chemoradiotherapy with a low-dose cisplatin and
docetaxel regimen was mainly used (74%). Previously, we
reported the feasibility and efficacy of this regimen for head
and neck cancer, with 2-year local control of 90% without
severe toxicity (6). The current study showed that a low-dose
cisplatin and docetaxel regimen frequently resulted in acute
mucositis and dermatitis, but not in late adverse events. Inohara
et al. performed a phase II study of low-dose cisplatin and
docetaxel of six courses with 66 Gy for 117 patients with head
and neck squamous cell carcinomas (47% with hypopharyngeal
cancer), resulting in a complete response rate of 71% and a 4-
year overall survival rate of 68% (22). Although acute
mucositis was common, feeding tube dependence was 8% and
tracheostomy was 1% in surviving patients. Salvage surgery is
feasible, and there were no late tissue radiation sequelae to
exclude salvage surgery. Given these findings, the addition of
docetaxel to cisplatin can improve local control without severe
late adverse events, which is considered to be an effective
chemoradiotherapy regimen.

As described above, induction chemotherapy followed by
radiotherapy alone was developed for laryngeal preservation in
a trial on advanced hypopharyngeal cancer (9). Induction
chemotherapy is expected to reduce metastasis and reduce tumor
burden before radiotherapy (23, 24). However, in the era of
concurrent  chemoradiotherapy,  additional
chemotherapy has been controversial for hypopharyngeal cancer.

induction

For head and neck cancer, there have been several randomized
trials comparing induction chemotherapy followed by concurrent
chemoradiotherapy and primary concurrent chemoradiotherapy
(25-27). However, additional induction treatment did not
improve overall survival, and severe toxicity was frequently
observed due to cumulative chemotherapy (25). A meta-analysis
of radiotherapy and chemotherapy in head and neck cancer
showed that there was no clear evidence of a benefit for
induction chemotherapy (28). Furthermore, in a retrospective
study, Nakahara et al. reported that induction chemotherapy had
significantly worse outcomes than those of non-induction
chemotherapy in patients with hypopharyngeal cancer (29). For
stage III-IV disease in the current study, the induction
chemotherapy group had worse locoregional control and overall
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survival rates than did the non-induction group. Biologically,
induction chemotherapy could delay the need for strong
locoregional treatment (e.g. concurrent chemoradiotherapy),
which selects surviving cells resistant to radiotherapy. Thus,
unless the efficacy of induction chemotherapy is demonstrated
for advanced-stage hypopharyngeal cancer, concurrent
chemoradiotherapy can remain the standard of care (30).

Forty-six percent of patients with hypopharyngeal cancer
in the present study had synchronous or metachronous
malignancies, and 4% died from these tumors. In
hypopharyngeal cancer, secondary primary tumors of the
aerodigestive tract are often observed due to consumption of
cigarettes and alcohol. A Japanese multi-institutional
retrospective analysis for stage I-II hypopharyngeal cancer
reported that 56.5% of patients had synchronous or
metachronous malignancies, and the authors concluded that
esophageal cancer had a major impact on overall survival
(13). In addition, Yoshimura et al. reported that patients with
advanced-stage synchronous or metachronous malignancies
had significantly worse survival rates than those with early-
stage malignancies (12). Therefore, in order to avoid death
from metachronous malignancies after treatment of
hypopharyngeal cancer, careful follow-up for detecting early-
stage malignancies is mandatory.

Our study has a few limitations, such as that it was
retrospective and included several types of chemotherapy and
radiation treatment techniques over more than a decade.
However, owing to the rarity of hypopharyngeal cancer,
clinical outcomes of definitive and postoperative radiotherapy
have not fully been evaluated. Therefore, it is important to
accumulate patients and evaluate results. A multi-institutional
retrospective study is warranted to evaluate the efficacy and
safety of radiotherapy and to support developing future
clinical trials for early and advanced hypopharyngeal cancer.

Conclusion

Definitive radiotherapy had the highest efficacy regarding
locoregional control and overall survival rates with a high
laryngeal preservation rate in stage I-II disease. Among those
with advanced disease treated by definitive radiotherapy, those
with stage III disease had better clinical outcomes than those
with stage IVA-B. Even if local recurrence developed after
radiotherapy, salvage surgery was safely performed, which
improved the survival rate without postoperative
complications. Concurrent chemoradiotherapy with low-dose
cisplatin and docetaxel frequently developed acute mucositis
and dermatitis, but not severe late adverse events, indicating
that treatments were safe. Although definitive radiotherapy
was an effective initial treatment option for stage I-III
hypopharyngeal cancer, the clinical outcome of stage IVA-B
was unsatisfactory. For stage IVA, definitive radiotherapy
resulted in a significantly worse prognosis than did

postoperative radiotherapy. The results regarding stage IVB
were poor, and further treatment methods are required to
improve survival. Especially in advanced-stage disease, this
study showed that stage III, IVA and IVB, which are
considered equally as locally advanced hypopharyngeal cancer
in most clinical trials, had distinct clinical aspects and
outcomes; accordingly, they should be categorized by specific
stages and treated with optimized therapy for each stage.
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