
Page 1 of 11

© Therapeutic Radiology and Oncology. All rights reserved. Ther Radiol Oncol 2018;2:17tro.amegroups.com

Original Article
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Background: The primary treatment for advanced-stage (stage III–IVB) hypopharyngeal squamous cell 
carcinoma (HPSCC) includes primary surgery followed by either adjuvant radiotherapy (RT) or adjuvant 
chemo-radiotherapy (CCRT) or definitive CCRT. However, the optimal primary treatment for advanced 
HPSCC remains controversial. In the present study, we intend to compare the outcome of primary surgery 
versus definitive CCRT and try to identify the optimal treatment for advanced-stage hypopharyngeal cancer.
Methods: We performed a retrospective analysis of newly diagnosed patients with stage III, IVA and IVB 
HPSCC at the southern branches (Chiayi and Kaohsiung) of Chang Gung Memorial Hospital between 
September 2002 and September 2013. The 5-year overall survival (OS), disease-free survival (DFS), loco-
regional recurrence rate (LRR) and distant-metastasis rate (DMR) were analyzed and compared between 
primary surgery and definitive CCRT groups.
Results: We enrolled 367 consecutive patients in this retrospective study. 110 patients who did not meet 
the study's criteria were excluded from analysis. Among the 257 patients included, 133 patients were treated 
with primary surgery (the SX group) and 124 patients were treated with definitive CCRT (the CCRT group). 
With a median follow-up time of 5.83 years for surviving patients, the 5-year OS (53% vs. 32%, P<0.001), 
and DFS (48% vs. 28%, P<0.001) were significantly higher in the SX group than the CCRT group. The 
5-year LRR (28% for SX group vs. 53% for CCRT group, P<0.001) was significantly lower in the SX group. 
The 5-year distant metastasis rates (21% for SX group vs. 25% for CCRT group, P=0.276) were comparable 
between these 2 groups. Multivariate Cox regression analysis revealed that primary treatment with surgery 
improved OS [hazard ratio (HR), 0.55; 95% CI, 0.35–0.86; P=0.008], DFS (HR, 0.52; 95% CI, 0.34–0.79; 
P=0.002) and decreased LRR (HR, 0.37; 95% CI, 0.21–0.63; P<0.001).
Conclusions: Among patients with advanced stage HPSCC (stage III, IVA and IVB), primary radical 
surgery has significant better overall, DFS and loco-regional control rates than primary CCRT. However, 
due to the limited sample size and retrospective nature of this study, further larger or prospective studies are 
still needed to identify patients with advanced hypopharyngeal cancer suitable for primary CCRT or organ 
preservation treatment.
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Introduction

Hypopharyngeal squamous cell carcinoma (HPSCC) is a 
common head and neck cancer in Taiwan (1). The disease 
has a locally aggressive pattern and the worst prognosis 
among all head and neck subsites (2,3). Smoking and 
alcohol intake are the main risk factors for these patients. 
Common symptoms include dysphagia and odynophagia. 
Because of nonspecific early symptoms, 70–85% of patients 
with HPSCC are usually diagnosed at stage III or IV 
stage (4). The survival outcome is poor despite improved 
diagnostic technique and developments in surgical and non-
surgical treatment in the recent decades. Radical surgery 
with or without adjuvant radiotherapy or concurrent 
chemoradiotherapy (CCRT) is traditionally the main 
initial treatment modality for advanced HPSCC. Due to 
high morbidity after the surgical treatment, non-surgical 
treatment was widely studied for voice preservation and 
swallowing function, thus better quality of life. Some 
studies reported that organ preservation treatment resulted 
in comparable outcomes to primary surgery (5-7). However, 
there is still no consensus for the optimal treatment of 
advanced HPSCC from previous results (5-8). Previous 
laryngeal preservation studies were mostly based on patients 
with laryngeal cancer or mixed subsites and stages of head 
and neck cancer. Therefore, the aim of our study was to 
report the treatment outcomes with comparative analysis 
between primary surgery and primary CCRT for patients 
with advanced HPSCC. 

Methods

Between September 2002 and September 2013, 367 patients 
with advanced-stage (III, IVA and IVB) HPSCC were 
reviewed. All patients received pretreatment evaluation 
and computed tomography (CT) or magnetic resonance 
imaging (MRI) of the head and neck region for staging 
prior primary treatment. Patients with distant metastasis 
at diagnosis (n=1), previous cancer history (n=20), no 
treatment (n=33), treatment with laser surgery (n=1), 
treatment with chemotherapy alone (n=10), treatment with 
radiotherapy alone (n=3), synchronous malignancy (n=30) 
and incomplete CCRT (n=12) were excluded, leaving  
257 patients for analysis. 

One hundred and thirty-three patients were treated with 
primary surgery (SX group). Among the SX group, three 
patients received induction chemotherapy and 83 patients 
with adverse prognostic factors such as positive surgical 

margins, extracapsular extension of lymph nodes, metastasis 
in more than 2 lymph nodes also received adjuvant 
radiotherapy (n=19) or concurrent chemoradiotherapy 
(n=64). The remaining 50 patients underwent surgery 
alone (Figure 1). Types of surgery included extended 
laryngopharyngectomy, partial laryngopharyngectomy, 
total laryngectomy, and total laryngectomy with partial 
pharyngectomy. Bilateral or unilateral neck lymph node 
dissection was undertaken at the discretion of the primary 
surgeon based on clinical diagnosis or their clinical 
judgment. Patients receiving laryngomicrosurgery or biopsy 
alone were excluded.

Among the 124 patients treated with definitive 
concurrent chemoradiotherapy (CCRT group), 63 patients 
received induction chemotherapy followed by CCRT and 
61 patients underwent definitive CCRT alone (Figure 1).  
After the CCRT treatment, 8 patients underwent 
salvage neck dissection, 9 patients underwent salvage 
laryngopharyngectomy and 16 patients underwent both 
salvage laryngopharyngectomy and neck dissection for 
residual disease. The concurrent chemotherapy regimen 
was at the discretion of the medical oncologist and 
mostly included a cisplatin-based regimen (weekly 30– 
40 mg/m2/wk). Induction chemotherapy regimen consisted 
of FP (5-fluorouracil, cisplatin) or TPF (5-fluorouracil, 
taxotere, cisplatin). For patients treated with radiotherapy, 
the initial RT treatment field was to irradiate the entire 
tumor and regional lymphatics with adequate margins 
with 6MV X-ray beams via 2D, 3D or IMRT (which was 
the major technique after 2004). The prescribed dose was  
1.8–2 Gy per fraction per day, given 5 days per week. The 
dose for initial RT fields ranged from 46 Gy to 50.4 Gy. The 
boost RT volume included primary tumor or tumor bed 
and positive lymph node regions. In the adjuvant setting, 
most patients received a total RT dose of 60.8–66 Gy.  
In the CCRT group, most patients received a total RT 
dose of 66–72 Gy unless intolerable. For those receiving 
induction chemotherapy, the treatment response was 
evaluated by RECIST criteria (9) and mostly defined by CT 
scans. After the primary treatment, patients were followed 
in the outpatient department and image studies were 
routinely arranged to detect recurrence. A CT scan or MRI 
of the head and neck was performed 2 to 3 months after RT 
and then annually for 5 years, or as clinically indicated after 
primary treatment. Bone scans and abdominal sonography 
were arranged when clinically indicated.

The primary endpoints of this study were overall survival 
rate (OS) and disease-free survival (DFS), and the secondary 
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endpoints were loco-regional recurrence rate (LRR) and 
distant metastasis rate (DMR). The duration of survival 
was calculated from the time of pathological diagnosis to 
the date of event or to the most recent follow-up date. 
Survival rates were estimated by Kaplan-Meier method 
and survival curves were compared by log-rank test in 
univariate analysis. The Cox-regression model was used for 
multivariate analysis. A P-value of less than 0.05 was used to 
indicate statistical significance. 

The study was approved by the ethnic committee of 
our hospital. The IRB number for this study is 104-4642B. 
The SPSS ver.22.0 statistical software was used for data 
processing (IBM Corp., Armonk, NY, USA).

Results

A total of 257 patients met the inclusion criteria and the 
characteristics of all patients treated were summarized in 
Table 1. The mean age was 53.8 (range, 33–85 years). Most 
patients were male (97.3%), smokers (83.3%) and alcohol 
drinkers (78.6%). All patients were staged using the TNM 
classification system (7th AJCC edition) (10). Fifty-four 
patients (21%) had stage III tumors, 133 patients (51.8%) 
had stage IVA tumors and 70 patients (27.2%) had stage 

IVB tumors. There was no significant difference between 
two the groups in age, sex, performance status, proportion 
of smokers and alcohol drinkers. 

With median follow up of 5.83 years (range, 0.05 to 
12.05 years) for surviving patients, the 5-year OS, DFS, 
LRR and DMR of all patients were 44%, 39%, 60% and 
23%, respectively. Clinical stage was a significant predictor 
for prognosis as shown in Figure 2. In the univariate analysis 
(Table 2), age <65 (vs. ≥65) years, sex and subsite showed 
no significant correlation with OS, DFS, LRR and DMR. 
There were 60 deaths (45%) in the SX group and 77 deaths 
(62%) in the CCRT group; 44 recurrences (33%) in the 
SX group and 65 recurrences (52%) in the CCRT group. 
In the CCRT group, 34 (27.4%) patients had persistent 
disease, 26 (21%) patients had locoregional recurrence, 22 
(17.7%) had distant metastasis after treatment. In the SX 
group, 34 (25.6%) patients had locoregional recurrence, 21 
(15.8%) had distant metastasis. The earlier clinical stage (III 
vs. IV) showed significant correlation with improved OS 
(54.3% vs. 40.9%, P=0.030) and a trend of improved DFS 
(47.5% vs. 35.9%, P=0.129). The treatment groups (OP 
vs. CCRT) showed significant correlation with improved 
OS (53.4% vs. 32.3%, P<0.001), DFS (47.6% vs. 28.4%, 
P<0.001) and LRR (28.2% vs. 52.6%, P<0.001), but not 

Figure 1 Flow chart of patients’ selection. SCC, squamous cell carcinoma; RT, radiotherapy; CCRT, concomitant chemoradiotherapy.

367 patients with stage III, IVA, IVB 
hypopharyngeal SCC were assessed for eligibility

257 patients  
underwent analysis

CCRT group (n=124)
Induction chemotherapy + CCRT (n=63)

CCRT alone (n=61)

Surgery group (n=133)
Induction chemotherapy + surgery (n=1)

Induction chemotherapy + surgery + adjuvant RT (n=2)
Surgery + adjuvant RT (n=19)

Surgery + adjuvant CCRT (n=61)
Surgery alone (n=50)

110 patients were excluded
Distant metastasis at diagnosis (n=1)

Previous cancer history (n=20)
No treatment (n=33)

Treated with laser surgery (n=1)
Chemotherapy alone (n=10)

Radiotherapy alone (n=3)
Synchronous malignancy (n=30)

Incomplete CCRT (n=12)
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with DMR (21.2% vs. 24.9%, P=0.276) (Figures 3,4). In 
subgroup analysis, the treatment groups (OP vs. CCRT) 
showed significant correlation with improved OS (51.7% vs. 
29.9%, P=0.001) and DFS (44.5% vs. 27.6%, P=0.001) in 
clinical stage IVA–B disease, but no significant correlation 
with OS (58.2% vs. 47.7%, P=0.881) and DFS (56.2% vs. 
35.1%, P=0.239) in stage III disease (Figures 5,6). Further 
multivariate analysis (see Table 3) based on different 
covariates showed that clinical stage and treatment group 
were independent predictors of OS. Earlier stage predicted 

improved OS (P=0.03) and decreased DMR (P=0.03). 
Furthermore, treatment with primary CCRT appeared 
to increase risk of death by 45% and risk of loco-regional 
recurrence by over 50% and was a poor predictor for both 
OS (P=0.008), DFS (P=0.002) and LRR (P=0.000). In the 
CCRT group, the addition of induction chemotherapy 
(Upfront chemotherapy plus CCRT vs. definitive CCRT) 
had no significant correlation with OS (28.4% vs. 33.9%, 
P=0.683) and DFS (28.1% vs. 29.2%, P=0.766) (Figure 
7) and 38% of patients had partial response at least after 

Table 1 Patient characteristics

Characteristics All patients (n=257) Surgery group (n=133) CCRT group (n=124) P value

Age, mean (SD) 53.8 (10.4) 53.8 (9.6) 53.7 (11.1) 0.12

Male sex 250 (97.3 ) 130 (97.7) 120 (96.8) 0.71

Stage <0.01

III 55 (21.4) 36 (27.1) 19 (15.3)

IVA 132 (51.4) 82 (61.7) 50 (40.3)

IVB 70 (27.2) 15 (11.3) 55 (44.4)

T classification <0.01

T1 15 (5.8) 6 (4.5) 9 (7.3)

T2 36 (14.0) 20 (15.0) 16 (12.9)

T3 77 (28.8) 52 (39.1) 25 (20.2)

T4 129 (51.4) 55 (41.4) 74 (59.7)

N classification <0.01

N0 55 (21.4) 29 (21.8) 26 (21)

N1 44 (17.1) 25 (18.8) 19 (15.3)

N2 135 (52.5) 77 (57.9) 58 (46.8)

N3 23 (8.9) 2 (1.5) 21 (16.9)

Histology grade <0.01

WD or MD 124 (48.2) 104 (78.2) 20 (16.1)

PD or UD 57 (22.2) 27 (20.3) 30 (24.2)

Unclassified 76 (29.6) 2 (1.5) 74 (59.7)

Performance status (ECOG) 0.78

0–1 218 (84.8) 112 (84.2) 106 (85.5)

2–3 39 (15.2) 21 (15.8) 18 (14.5)

Tobacco smokers 214 (83.3) 111 (83.5) 103 (83.1) 0.99

Alcohol use 202 (78.6) 110 (82.7) 92 (74.2) 0.10

Data are shown as number (%). CCRT, concurrent chemo-radiotherapy; WD, well differentiation; MD, moderately differentiation; PD, poorly 
differentiation; UD, un-differentiation.
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Figure 2 Overall (A) and disease-free survival (B) by clinical stage. 
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Table 2 Univariate analysis for, OS, DFS, LRR and DMR

Variable
No. of  

patients (%)

OS DFS LRR DMR

5-yr OS, % P 5-yr DFS, % P 5-yr LRR, % P 5-yr DM, % P

Age (yr) 0.852 0.763 0.548 0.712

<65 216 (84%) 43.9 38.9 39.4 22.7

≥65 41 (16%) 42.8 36.7 43.1 26.4

Sex 0.460 0.534 0.548 0.625

Male 250 (97%) 43.7 38.4 40.1 23.4

Female 7 (3%) 45.7 42.9 33.3 16.7

Subsites 0.188 0.294 0.777 0.386

PS 220 (86%) 45.8 40.1 39.3 22.5

PC/PW 37 (14%) 32.1 28.9 43.9 27.8

Stage 0.030 0.129 0.422 0.031

III 55 (21.4%) 54.3 47.5 33.4 12.5

IV 202 (78.6%) 40.9 35.9 42.0 26.5

Treatment 0.000 0.000 0.000 0.276

OP 133 (52%) 53.4 47.6 28.2 21.2

CCRT 124 (48%) 32.3 28.4 52.6 24.9

OS, overall survival; DFS, disease-free survival; LRR, loco-regional recurrence; DM, distant metastasis; PS, pyriform sinus; PC, post-
cricoid; PW, posterior pharyngeal wall; OP, operation; CCRT, concurrent chemo-radiotherapy. 
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completion of induction chemotherapy. Survival with 
preserved larynx was defined as survival without local 
disease evolution, tracheotomy or tracheostoma. The 5-year 
rate of survival with preserved larynx was 24.2% (Figure 
8). And the 5-year cumulative incidence of secondary 
malignancy was 64% (Figure 9). 

Discussion

Hypopharyngeal squamous cell carcinoma has the 

worst prognosis among all head and neck cancers (11). 
Patients with hypopharyngeal squamous cell carcinoma 
are often diagnosed when at advanced stages (12). The 
regime for these patients involves achieving a balance of 
cancer treatment, decreased treatment-related morbidity, 
preservation of organ function and a satisfactory quality of 
life. In the past, combination of primary surgery alone or 
in combination with post-operative radiotherapy was the 
standard treatment. However, due to the poor prognosis 
and poor quality of life after surgery (13), several studies 

Figure 4 Cumulative incidences of loco-regional recurrence (A) and distant metastasis (B) by treatment modalities.
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Figure 3 Overall (A) and disease-free survival (B) by treatment modalities.
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started to investigate induction chemotherapy in 1980s (14). 
Lefebvre et al. (15) reported a result from phase III study 
conducted by the European Organization for Research and 
Treatment of Cancer randomly treating 194 patients with 
stage II to IV HPSCC with either surgery and postoperative 
RT or induction chemotherapy, followed by radiotherapy 
for patients with complete response and surgery for non-
responding patients. The 5-year survival was 35% and 30% 
respectively without any significant difference between 

these two groups. Another retrospective study published by 
Lajtman and Menestar also showed no significant difference 
in 5-year OS between non-surgical and surgical therapy (16). 
From these trials, the larynx-conserving approach appeared 
to be an alternative treatment and upfront surgery is no 
longer the only standard treatment for hypopharyngeal 
cancer. Furthermore, concomitant chemoradiotherapy 
was widely accepted as organ preservation treatment in 
recent decades (17,18). A randomized trial conducted by 

Figure 5 Overall (A) and disease-free survival (B) in stage III disease.

Figure 6 Overall (A) and disease-free survival (B) in stage IVA–B disease.
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the Radiation Therapy Oncology Group and the Head and 
Neck Intergroup (RTOG 91-11) reported that radiotherapy 
plus concurrent cisplatin is superior to sequential therapy 
or radiotherapy alone for achieving locoregional control 
and laryngeal preservation in patients with locally advanced 
resectable laryngeal cancer (19). On the basis of these 
results, concurrent chemoradiotherapy has been regarded 
as the gold standard treatment for HPSCC in term of organ 

preservation.
However, Kuo et al. (20) analyzed 3,968 hypopharyngeal 

cancer patients from Surveillance, Epidemiology, and End 
Results database. Kuo found that surgery with radiation still 
has better survival rates than radiation alone with hazard 
ratio of 1.71. Another study, reviewing the laryngeal cancer 
patients from the US national cancer database (21) also 
showed decreased survival in past decades was related to 

Table 3 Multivariate analysis by Cox proportional hazard model for, OS, DFS, LRR and DMR

Variable
Overall survival Disease-free survival Locoregional recurrence rate Distant-metastasis rate

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P 

Age (ref: <65 vs. 
≥65 years)

1.04 (0.65–1.65) 0.87 1.07 (0.69–1.65) 0.77 1.12 (0.64–1.95) 0.70 1.24 (0.57–2.69) 0.59

ECOG (ref: 0–1  
vs. 2–3)

0.93 (0.57–1.49) 0.75 0.87 (0.55–1.35) 0.53 0.85 (0.47–1.53) 0.59 0.5 (0.18–1.41) 0.19

Differentiation  
(ref: WD or MD vs. 
PD or UD)

1.45 (0.92–2.28) 0.11 1.47 (0.96–2.25) 0.08 1.44 (0.83–2.51) 0.20 1.29 (0.60–2.75) 0.52

Clinical stage  
(ref: III vs. IV)

1.66 (1.05–2.63) 0.03 1.32 (0.88–2.01) 0.18 1.10 (0.65–1.87) 0.72 2.88 (1.12–7.40) 0.03

Subsites (ref: PS 
vs. PC/PW)

1.44 (0.92–2.26) 0.11 1.36 (0.88–2.11) 0.17 1.12 (0.63–2.01) 0.70 1.56 (0.72–3.41) 0.26

Treatment  
(ref: CCRT vs. OP)

0.55 (0.35–0.86) 0.008 0.52 (0.34–0.79) 0.002 0.37 (0.21–0.63) 0.000 0.50 (0.24–1.04) 0.06

HR, hazard ratio; ref, reference; WD, well differentiation; MD, moderately differentiation; PD, poorly differentiation; UD, un-differentiation; 
PS, pyriform sinus; PC, post-cricoid; PW, posterior pharyngeal wall; CCRT, concurrent chemo-radiotherapy; OP, operation.

Figure 7 Overall (A) and disease-free survival (B) by definitive CCRT and induction chemotherapy plus CCRT.
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a significant increase in the use of CCRT and decrease in 
aggressive surgery. Currently, the best treatment to achieve 
a balance between organ preservation and aggressive surgery 
is still unknown. Thus, in the present study, we compared 
the outcome between primary surgery with or without 
adjuvant RT/CCRT and definitive CCRT in patients with 
stage III–IV HPSCC. The five-year overall survival (44%) 
was comparable to the results of previous reports (3,8,22,23). 
The 5-year OS, DFS and LRR were significantly improved 
with primary surgery over primary CCRT in both univariate 
and multivariate analysis. A retrospective study presented 
by Axon et al. (24) echoed our findings. Tsou et al. (25)  

retrospectively analyzed 202 patients with HPSCC and 
found a significantly better survival rate in the surgery-first 
group than the CCRT-first group for stage III to IV disease. 
The decrease of tumor burden achieved by surgery may be 
associated with improvement of loco-regional recurrence 
and play an important role for advanced HPSCC. In the 
present study, the cumulative incidence of 5-year loco-
regional recurrence was statistically significant lower in 
primary surgery group (28.2%) than primary CCRT group 
(52.6%). There was no significant difference for the 5-year 
distant metastasis rate between the primary surgery group 
(21.2%) and the primary CCRT group (24.9%). These 
results may be explained by a decrease of locoregional 
recurrence that benefits survival in the primary surgery 
group. 

The major difference between our study and the EORTC 
24891 prospective trial is that the majority of our patients 
had stage IV disease (78.6%) in comparison to only 37% 
of patients with stage IV disease in the EORTC trial (23).  
In the present study, we also demonstrated that there was no 
significant difference between primary surgery and primary 
CCRT in term of OS (58.2% vs. 47.7%, P=0.881) and DFS 
(56.2% vs. 35.1%, P=0.239) in stage III disease. Patients 
with stage III disease could therefore be potential candidates 
for organ preservation treatment. A larger prospective  
randomized trial is needed in order to clarify this.

Our study had some limitations. Due to the retrospective 
nature, the patients’ characteristics at pre-treatment 
clinical stage were not balanced between surgical and non-
surgical groups. There were more patients with T4 or 
N3 stage in the CCRT group than in the surgery group. 
Besides, the lack of information about treatment side effects 
or functional outcomes added to the review's limits. In 
addition, the follow-up time was not long enough and long-
term follow-up is needed to confirm our findings. 

For advanced HPSCC, pretreatment tumor volume 
may play an important role as a prognostic factor. William  
et al. (26) analyzed 404 patients with squamous cell 
carcinoma of the head and neck treated with definitive RT 
and found that patients with higher disease stage (T3–4) 
tend to have larger tumors and tumor volume may be a 
useful predictor of outcome. A similar finding resulted 
from retrospective analysis conducted by Anna et al. of 
review of 78 patients who underwent definitive CCRT for 
stage III–IV squamous cell carcinoma of the hypopharynx, 
oropharynx and larynx. And this study showed that primary 
tumor volume was a significant prognostic factor better than 
T or N stage (27). In our study, patients with advanced T 

Figure 9 Cumulative incidence of secondary malignancy.

Figure 8 Survival with preserved larynx.
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stage (≥T3) were balanced in both groups, however, patients 
with higher T stage may present with higher pretreatment 
tumor volume and could be more favorable candidates for 
undergoing primary surgery than primary CCRT to achieve 
better local control and survival outcome.

Conclusions

Hypopharyngeal cancer is a distinct clinical entity of 
head and neck cancer with a relatively poor prognosis. In 
the present study, we demonstrated that treatment with 
primary surgery for patients with advanced stage HPSCC 
(stage III, IVA and IVB) is correlated with significant better 
overall, DFS and loco-regional control rates than primary 
CCRT. However, due to the limited sample size, further 
large prospective studies are still needed to identify patients 
with advanced hypopharyngeal cancer suitable for primary 
CCRT or organ preservation treatment.
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