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Conclusion  A single cycle of IC with the combination of 
docetaxel + cisplatin may be sufficient to select advanced 
hypopharyngeal cancer patients with radio-sensitivity. IC 
intended for organ preservation strategies should be low 
toxic. Our strategy may be a useful for providing the ben-
efits of IC and the opportunity for curative surgery without 
delay.
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Introduction

Despite the progress which has been made in treatment 
modalities for head and neck cancer, patients with advanced 
hypopharyneal cancer still have a poor prognosis. The 
standard treatment for resectable advanced hypopharyngeal 
cancer is either chemoradiation (CRT) or upfront surgery 
followed by post-operative radiotherapy when necessary. 
In most patients, surgery includes total laryngectomy, and 
laryngeal preservation has been a challenge for the treat-
ment of this disease.

The role of induction chemotherapy (IC) for resect-
able advanced head and neck squamous cell carcinoma 
(HNSCC) is still controversial. Utilizing IC to select 
patients who are radiosensitive and potential candidates 
for laryngeal preservation, a treatment approach referred 
to as ‘chemoselection’, has been recognized and is widely 
employed strategy [1, 2]. IC with the combination of cispl-
atin (CDDP) + fluorouracil (5-FU) (FP) has been reported 
to be useful for this chemoselection strategy [3]. However, 
the most effective IC regimen, i.e., the triple combination 
of docetaxel (DOC) + CDDP + 5-FU (TPF) or the double 
combinations of DOC + CDDP (TP) or FP, respectively, in 
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terms of organ preservation is not yet established and still 
open to discussion.

At Kyushu University, a single cycle of IC with CDDP 
+ DOC has been used for patients with resectable stage 
III and IVA hypopharyngeal cancer with the aim to select 
those who are radiosensitive and potential candidates for 
sequential CRT. Since the IC is intended for chemoselec-
tion, we administer DOC at 60 mg/m2 + cisplatin at 70 mg/
m2 instead of a high-dose combination. Patients who do 
not respond to this IC are selected to undergo surgery. The 
triple combination of TPF is purposely not utilized due to 
its high toxicity resulting in a high incidence of delays in 
sequential CRT or surgery.

We performed a retrospective evaluation of a series of 
consecutive patients at a single institution who underwent 
a single cycle of IC (TP) followed by CRT or surgery. 
The purpose of the study was to elucidate the effect, tox-
icity, and benefits of this sequential approach for treating 
patients with locally advanced, operable hypopharyngeal 
cancer.

Patients and methods

Patient eligibility

A total of 29 consecutive patients were included in this ret-
rospective study. All of the patients had pathologically con-
firmed, previously untreated stage T3 or T4 squamous cell 
carcinoma of the hypopharynx. Patients with synchronous 
double cancer were excluded from the study. Evaluation 
confirmed that the tumors were resectable and that total 
laryngectomy could be performed if upfront surgery was 
selected. For entry to the study, patients required a perfor-
mance status of 0 or 1, adequate laboratory status, and pre-
served swallowing function. Patients with massive destruc-
tion of the cartilage or prominent aspiration were not 
enrolled. This protocol was approved by the Institutional 
Review board of Kyushu University Hospital. Informed 
consent was required according to the local guidelines. The 
clinical characteristics of the patients are summarized in 
Table 1.

Induction chemotherapy

After evaluation, patients with creatinine clearance of 
≥60 ml/min received DOC at 60 mg/m2 as a 1-h intrave-
nous infusion followed by cisplatin at 70 mg/m2 as a 2-h 
intravenous infusion. For patients with a creatinine clear-
ance of 50–60 ml/min, an 80% dose of DOC + CDDP was 
administered. The protocol was not indicated for patients 
with creatinine clearance of <50 ml/min.

Response evaluation

Responses were evaluated 21–28  days after IC by endos-
copy and contrast-enhanced computed tomography (CT) 
or magnetic resonance imaging. Biopsy was not gener-
ally performed. Gross appearance of the primary tumor by 
endoscopy, as assessed by a head and neck specialist, was 
the main factor in assessing the response. Responders were 
treated by CRT while nonresponders were treated by surgery 
[total pharyngo-laryngectomy (TPL)] or [total pharyngo-
laryngo-cervical esophagectomy (TPLE)]. Response of the 
metastatic cervical lymph node was not included in the deci-
sion-making process. Surgery was chosen as treatment for 
patients with <50% shrinkage of the primary tumor.

Concurrent chemoradiotherapy

Definitive radiotherapy began within 4 weeks after IC. The 
patients received CDDP at 80 mg/m2 on days 1, 22, and 43 
concurrent with radiation therapy. The dose of CDDP was 
reduced to 80% according to renal function. Five patients 
for whom concurrent CDDP therapy was considered inap-
propriate due to of decreased renal function received daily 
S1(TS-1) at 65 mg/m2 concurrent with radiation [4]. Radi-
ation was given once daily, 5 days a week, at 1.8 Gy per 
fraction up to a total dose of 70 Gy.

Table 1   Patient demographics

Data are presented as the number of patients unless indicated other-
wise

PS Pyriform sinus, PC post-cricoid, PW posterior wall

Patient characteristics Values

Age (years), range (median) 45–75 (64)

Sex

 Male 27

 Female 2

Stage

 III 5

 IVA 24

Subsite

 PS 25

 PC 2

 PW 2

T status

 T3 16

 T4 13

N status

 N0 5

 N1 3

 N2 21
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Assessment after chemoradiotherapy

A contrast-enhanced CT scan and fluorodeoxyglucose-
positron emission tomography/CT imaging was performed 
7–8 weeks after CRT to evaluate the status of the primary 
tumor and regional lymph nodes. Patients with no disease 
at the primary site but with residual cervical lymph node 
metastasis underwent selective or modified neck dissection. 
Patients with pathology-proven residual disease in the pri-
mary site underwent surgery, including total laryngectomy.

The patients were followed up after definitive chemora-
diotherapy. Salvage TPLE was performed when recurrent 
disease was found.

Statistical methods

Survival curves were estimated using the Kaplan–Meier 
method. The analysis of overall survival considered all 
causes of death, and that of disease-specific survival con-
sidered death due to hypopharyngeal cancer as events. 
Laryngeal preservation rate was estimated from the time to 
laryngectomy. Late salvage laryngectomy and death from 
cancer with local recurrence were counted as events.

Results

Primary tumor response and toxicity

A total of 29 advanced hypopharyngeal cancer patients 
were treated. The patients’ characteristics are given in 
Table  1. Three patients required tracheostomy because of 
airway obstruction.

All of the patients received one cycle of induction chem-
otherapy, and the response was evaluated by an otolaryn-
gology specialist. A single cycle of IC achieved response 
in 21 of 29 patients (72%). A typical endoscopic finding 
of a good responder is shown in Fig. 1. The 21 responders 
received sequential CRT, with all patients completing the 
program. Eight patients had <50% shrinkage of the primary 
tumor, and these patients were scheduled for surgery. Four 
patients who had residual disease in their neck underwent 
modified radical or selective neck dissection. Viable cancer 
cells were detected in the post-operative lymph node speci-
mens all four of these patients. (Fig. 2). One patient of the 

Fig. 1   Typical endoscopic finding of a responder. a T3 lesion is observed in the right pyriform sinus. b Findings following 1 cycle of IC (cispl-
atin + docetaxel). 90% shrinkage was obtained

Hypopharyngeal Cancer (laryngectomy required)
n: 29  (Stage III : 5   Stage IVA: 24) 

Induc�on Chemotherapy
Cispla�n 70mg/m2 Docetaxel 60mg/m2

Assesment by Endoscopy + CT/MRI

Response
n: 21

No Response
n: 8

TPLE/TPL 
n: 10

Recurrence n: 2

Chemoradiotherapy

Neck Dissec�on
n: 4

No Surgery
n: 15

Fig. 2   Flowchart illustrating treatment of the patients. n Number of 
patients, CT computed tomography, MRI magnetic resonance imag-
ing, TPLE total pharyngo-laryngo-cervical esophagectomy, TPL total 
pharyngo-laryngectomy
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four patients who received neck dissection could not be sal-
vaged and died of neck recurrence.

During induction chemotherapy, 12 patients (41%) expe-
rienced Grade 3/4 leukopenia (Table 2). The adverse events 
were all managed, including three patients who used granu-
locyte colony stimulating factor. There was no severe side 
effect which caused a delay of the sequential CRT or surgery.

Survival

The mean follow-up time was 25.8 (range 6–74) months. 
The estimated 2-year overall survival was 74.0% (stage 
III 100%, stage IVA 69.1%) (Fig.  3a). Distant metastasis 
was the most common cause of failure (6 patients) affect-
ing overall survival. None of the patients who developed 
distant metastases were controlled. The estimated 2-year 
disease-specific survival was 74.0% (stage III 100%, stage 
IVA 69.1%) (Figure 3b).

Larynx preservation

Ten patients (34%) underwent surgery (TPL/TPLE), 
among whom eight patients received surgery sequentially 
to IC following the planned assessment. All eight patients 

who received surgery underwent post-operative CRT due 
to multiple lymph node metastasis or extra-capsular inva-
sion of the lymph nodes. Two patients received surgery for 
eventual recurrence. The salvage surgeries were unevent-
ful without severe complications. The cumulative laryn-
geal preservation rate (2  years) was 100% for stage III 
hypopharyngeal cancer and 53.6% for stage IVA. The pres-
ervation rate was 87.5 and 30.8% for patients with T3 and 
T4 tumors, respectively (Fig. 4).

Discussion

The treatment strategy for resectable, hypopharyngeal 
patients is still controversial. For locally advanced cases 
that require total laryngectomy, the treatment options are 
(1) upfront surgery, (2) CRT, or (3) sequential therapy start-
ing from IC [5]. Laryngeal preservation has been a chal-
lenge in the treatment of this disease. CRT with CDDP has 
been the preferred treatment for patients with advanced 
hypopharyngeal cancer who want to preserve their larynx 
[5]. However, these patients sometimes suffer from severe 
treatment-associated toxicity, including dysphagia and 
aspiration. In laryngeal cancer, the long-term follow-up 
results of patients treated by CRT with CDDP indicate that 
death from causes unrelated to the primary cancer are not 
negligible [6], suggesting that CRT can reduce the long-
term quality of life of these patients. There is still no gold 
standard strategy for the treatment of locally advanced, 
resectable hypopharyngeal cancer patients.

The concept of IC has been studied and considered for 
various purposes, including organ preservation (chem-
oselection), improvement of overall survival, and reduc-
tion of distant metastasis. Lefebvre et al. [7] compared the 
treatment results of the sequential (IC followed by CRT) 

Table 2   Acute toxicities during induction chemotherapy (Grades 
3/4)

Acute toxicities Number of patients (%)

Neutropenia 12 (41%)

Anemia 2 (6.9%)

Diarrhea 1 (3.4%)

Eruption 1 (3.4%)

Cholangitis 1 (3.4%)
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Fig. 3   Kaplan–Meier analysis of overall survival (a) and disease-
specific survival (b). Estimated 2-year overall survival for stage III 
and IVA patients was 100 and 69.1%, respectively. Estimated 2-year 

disease specific survival for stage III and IVA patients was 100 and 
69.1%, respectively
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approach and the upfront surgery approach in resectable 
hypopharyngeal cancer patients. These authors demon-
strated that IC (3 cycles of CDDP +  5-FU) followed by 
CRT did not compromise the survival of these patients 
while enabling retainment of the larynx [7]. The clinical 
usefulness of a single cycle of IC with FP for chemoselec-
tion in laryngeal cancer patients has been reported by Urba 
et al. [3]. Single-cycle IC with FP followed by CRT is also 
an effective treatment for human papillomavirus-positive 
oropharyngeal cancer patients [8].

The addition of DOC to the dual therapeutic combina-
tion of FP, resulting in the triple combination of TPF, for 
IC has been reported to improve the overall survival rates 
of advanced HNSCC patients. The TPF regimen is recog-
nized as a standard treatment regimen of IC [9, 10]. A rand-
omized trial reported by Pointraeu et al. compared the TPF 
and the FP regimens in hypopharyngeal cancer patients as 
IC regimens with respect to preservation of the larynx. The 
3-year larynx preservation rate was superior in the TPF 
group but there was no difference in survival rates [11]. 
However, no direct comparison of the TPF regimen and the 
TP regimen in this context has been made.

Recently, Popovtzer et al. studied a series of 27 patients 
with advanced laryngeal cancer and reported that single-
cycle IC by TPF was sufficient to identify those patients 
amenable to organ preservation [12]. At our institution, we 
utilize single-cycle IC of TP in advanced hypopharyngeal 
cancer patients for the purpose of chemoselection. We do 
not use the TPF regimen because of its toxicity and the pos-
sibility of having to delay subsequent treatment. Although 
our study involves only a small number of patients, the sur-
vival rate and laryngeal preservation rate were satisfactory 
compared to recent reports using TPF for IC [12–14]. A 
study comparing TPF and TP as an IC setting is necessary 
to prove the non-inferiority of TP chemotherapy.

From the point of view of a surgical oncologist, we 
should disregard the opportunity of a curative operation, 
which may be the only option to cure the disease. How-
ever, we occasionally have patients who are forced to delay 
their curative operation due to the toxicity of the primary 
treatment. IC with the aim of chemoselection should be 
performed within a short period with an effective regimen 
that has minimum toxicity and which does not impair the 
general condition of the patient. The major toxicity of our 
protocol is neutropenia, which can be managed by granulo-
cyte-colony stimulating factor. Assessment after the single 
cycle of IC does not delay the following treatment and is 
well tolerated. On the other hand, late adverse events could 
not be evaluated in this study due to short follow-up period.

Decreasing distant metastasis is one of the objects of IC. 
Budach et  al. performed a meta-analysis and came to the 
conclusion that additional IC does not improve survival in 
patients with locally advanced cancer compared to definite 
CRT [15]. Our study is not a comparison of the treatment 
results with upfront CRT patients; however, the major cause 
of death was due to distant metastasis and the survival rate 
was not improved. The only benefit of single-cycle induc-
tion may be its use as a selection strategy. There are still 
multiple controversies surrounding the role of IC in the 
multidisciplinary treatment of HNSCC, including the regi-
men and cycles of IC. Although retrospective, our results 
suggest the potential of this sequential approach for treat-
ing patients with locally advanced, operable hypopharyn-
geal cancer.

Conclusions

This is the first report on treating patients with advanced 
hypopharyngeal cancer with a sequential strategy of 
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Fig. 4   Kaplan–Meier analysis of laryngeal preservation. Late sal-
vage laryngectomy and death from cancer with local recurrence 
were counted as events. Estimated 2-year preservation for stage III 
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single-cycle IC (CDDP + and DOC) followed by CRT. We 
demonstrated that this strategy may be useful to identify 
patients who are suitable for receiving organ preservation 
treatment for advanced hypopharyngeal cancer patients. 
IC intended for organ preservation strategies should be of 
low toxicity. Although we recognize that there are limita-
tions to our due to its retrospective design and small num-
ber of patients, we emphasize that patients with advanced 
hypopharyngeal cancer should be given the opportunities 
for both definitive CRT and surgery. Additional studies, 
including prospective studies, are necessary to verify our 
findings.
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