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Introduction

Hypopharyngeal squamous cell carcinoma (HPSCC) is a 
rare and aggressive cancer that accounts for 3%-5% of all 
head and neck cancers.1) It is known to have a poor prognosis 
because patients often visit the hospital at an advanced stage 

of the disease. Cervical lymph node metastasis and submuco-
sal tumor invasion are common.2-4) In addition, smoking-in-
duced secondary primary malignancies are common, and con-
current medical illnesses and poor nutritional status are also 
linked to an unfavorable prognosis for patients with HPSCC.1)

Traditionally, HPSCC treatment involved surgery with ad-
juvant therapy, such as radiotherapy or concurrent chemora-
diotherapy (CCRT). However, many patients experienced a 
decreased quality of life, including speech and swallowing dif-
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ficulties after treatment.1,2) In recent decades, there has been 
a shift toward non-surgical therapies, primarily CCRT, to pre-
serve organ and function. Comparisons with surgical mo-
dalities have shown comparable loco-regional control rates.5) 
Nonetheless, the high toxicity of CCRT can lead to xerosto-
mia, mucositis, and delayed dysphagia due to tissue fibrosis, 
impacting the quality of life for many patients over an ex-
tended period.2,6,7)

Recent advancements in robot technology and endoscopic 
instruments have fueled active research in transoral surgery 
for HNSCC treatment. Studies have reported outcomes of 
transoral surgery and compared its oncological and functional 
results with conventional treatments.8-10) In the case of advanced 
HPSCC, new therapies combining neoadjuvant chemothera-
py (NAC) and transoral robotic surgery (TORS) have shown 
promising oncological and functional outcomes. However, 
limitations such as single-institution studies and retrospec-
tive designs introduce selection bias, and comprehensive in-
vestigations on HPSCC’s natural course, prognostic factors, 
and treatment results are lacking due to the low incidence of 
HPSCC.11) In this study, we analyzed data from HPSCC pa-
tients treated at a single institution to investigate treatment 
results with different surgical modalities (conventional pha-
ryngo-laryngectomy vs. transoral surgery±NAC), prognostic 
factors, and the impact of secondary primary malignancies 
on these patients.

Subjects and Methods

The Institutional Review Board of Yonsei University ap-
proved this retrospective study (No. 3-2023-0227). From Jan-
uary 2006 to December 2019, the medical records of 232 pa-
tients who were diagnosed with HPSCC and underwent 
surgery at our hospital were examined. Among the subjects, 
26 were excluded from the study for the following reasons: 1) 
curative treatment was not performed because distant metas-
tases were discovered at the time of diagnosis; 2) subjects had 
histological types of cancer other than squamous cell carci-
noma; 3) follow-up was not performed for a sufficient amount 
of time.

Patient information, such as age, sex, and smoking history, 
was gathered from medical records. Tumor stage was deter-
mined using the 8th American Joint Committee on Cancer 
(AJCC) system. Treatment modalities, recurrence, site of re-
currence, and salvage treatment were investigated. Oncolog-
ical and functional results were evaluated based on the pa-

tient’s condition at the last follow-up. Pathological details such 
as surgical margin status, lymphovascular invasion (LVI), 
perineural invasion (PNI), extranodal extension (ENE), and 
tumor size were examined. During the research period, dis-
ease recurrence was categorized as local, regional, or distant 
metastasis based on the site of recurrence. The period from the 
initial treatment to the discovery of disease relapse was defined 
as the recurrence period. Patient mortality during the study pe-
riod and the cause of death were investigated. Patient survival 
was analyzed based on the data of recurrence and death. 

Every patient enrolled in this study underwent surgical treat-
ment with curative intent. For surgical methods, conventional 
pharyngo-laryngectomy or transoral surgery±NAC was per-
formed. NAC was administered preoperatively for some T3/T4 
stage or advanced staged patients to reduce tumor volume. The 
NAC regimen consisted of intravenous cisplatin (70 mg/m2) 
on day 1 and oral TS-1 (gimeracil 5.8 mg/m2, oteracil 19.6 
mg/m2, and tegafur 20 mg/m2) on days 1-14, repeated every 
21 days. The choice of surgical method was made after eval-
uating the tumor size and extent and discussing the advantag-
es and disadvantages with the patient. Elective neck dissec-
tion was performed for N0 cases, while N+ cases underwent 
modified radical neck dissection. Adjuvant radiotherapy or 
CCRT was considered if postoperative pathological results 
showed positive/close margins, LVI, PNI, ENE, or T3-4 
findings.

Patient personal information, clinical records, surgical pa-
thology, recurrence informations (rate, date and cause), and 
death informations (rate, date and cause) were gathered and 
analyzed. Categorical variables of two independent groups 
were compared using the chi-square or Fisher’s exact test. 
An independent two-sample t-test was used to evaluate dif-
ferences in continuous variables between two independent 
groups. Multivariate Cox proportional hazards regression 
model was used to simultaneously analyze the effect of factors 
on distant metastasis and survival. The Kaplan-Meier curve 
was used to analyze disease-free survival and a log-rank test 
was used to assess the survival outcomes. To compare the sur-
vival analysis of the two heterogenous groups, propensity score 
matching (PSM) analysis was performed. SPSS version 18.0 
(SPSS, Chicago, IL, USA) was used for statistical analyses. 
Statistical significance was set at p<0.05.
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Results

Clinical characteristics
A total of 206 HPSCC patients participated in this study. 

195 were males (94.7%) and 11 were females (5.3%). The aver-
age age was 65.4 years (range, 38-88 years). Smoking history 
was present in 158 patients (76.7%), and 155 patients (75.2%) 
had a history of alcohol consumption. The primary tumor sites 
were the pyriform fossa in 152 patients (73.8%), the posterior 
pharyngeal wall in 43 patients (20.9%), and the postcricoid 
region in 11 patients (5.3%). T stage was as follows: T1 (n=38, 
18.4%), T2 (n=69, 33.5%), T3 (n=51, 24.8%), and T4 (n=48, 
23.3%). N stage was as follows: N0 (n=63, 30.6%), N1 (n=15, 
7.3%), N2 (n=123, 59.7%), and N3 (n=5, 2.4%). Postopera-
tively, 146 patients (70.9%) had clear margins, while 60 pa-
tients (29.1%) had positive margins. LVI was observed in 73 
patients (35.4%) and PNI in 40 patients (19.4%). ENE find-
ings were observed in 91 patients (44.2%). NAC was admin-
istered before surgery to 65 patients (31.6%). After surgery, 
52 patients (25.2%) received additional radiation treatment, 
and 90 patients (43.7%) received CCRT (Table 1).

Oncological results 
The average follow-up period of patients was 73.5 months 

(range, 0-196 months). During the follow-up period, there 
were 72 cases of recurrence, including 47 cases of loco-re-
gional recurrence and 25 cases of distant metastasis. Addi-
tionally, 95 patients died. The 5-year recurrence-free survival 

Table 1. Clinical informations and differences of data between 
two surgical treatments (conventional pharyngo-laryngectomy vs. 
transoral surgery)

Characteristics
Conventional 

surgery
(n=118)

Transoral 
surgery
(n=88)

p-value

Sex 0.121
Male 109 (92.4) 86 (97.7)

Female 9 (7.6) 2 (2.3)

Age, years 0.268
＜60 36 (30.5) 20 (22.7)

≥60 82 (69.5) 68 (77.3)

Smoking 0.005
Yes 82 (69.5) 76 (86.4)

No 36 (30.5) 12 (13.6)

Alcohol 0.048
Yes 82 (69.5) 73 (83.0)

No 36 (30.5) 15 (17.0)

Subsite 0.622
Pyriform sinus 89 (75.4) 63 (71.6)

PPW 23 (19.5) 20 (22.7)

PC 6 (5.1) 5 (5.7)

Surgical margin 0.013
Negative 92 (78.0) 54 (61.4)

Positive 26 (22.0) 34 (38.6)

LVI 0.001
Yes 53 (44.9) 20 (22.7)

No 65 (55.1) 68 (77.3)

PNI 0.013
Yes 30 (25.4) 10 (11.4)

No 88 (74.6) 78 (88.6)

ENE 0.479
Yes 55 (46.6) 36 (40.9)

No 63 (53.4) 52 (59.1)

T classification ＜0.001
1 15 (12.7) 23 (26.1)

2 37 (31.4) 32 (36.4)

3 26 (22.0) 25 (28.4)

4 40 (33.9) 8 (9.1)

N classification 0.662
0 36 (30.5) 27 (30.7)

1 7 (5.9) 8 (9.1)

2 73 (61.9) 50 (56.8)

3 2 (1.7) 3 (3.4)

Clinical stage 0.051
1 4 (3.4) 10 (11.4)

2 13 (11.0) 10 (11.4)

3 14 (11.9) 12 (13.6)

4 87 (73.7) 56 (63.6)

Neoadjuvant CTx ＜0.001
Yes 9 (7.6) 56 (63.6)

No 109 (92.4) 32 (36.4)

Table 1. Clinical informations and differences of data between 
two surgical treatments (conventional pharyngo-laryngectomy vs. 
transoral surgery) (continued)

Characteristics
Conventional 

surgery
(n=118)

Transoral 
surgery
(n=88)

p-value

Adjuvant Tx 0.651
None 39 (33.1) 25 (28.4)

RTx 34 (28.8) 18 (20.5)

CCRTx 45 (38.1) 45 (51.1)

Recur site 0.177
Local 5 6
Regional 18 14
Distant 19 6
Loco-regional 2 2

Death events 61 (51.7) 34 (38.6)

Data are presented as n (%). PPW, posterior pharyngeal wall; 
PC, postcricoid; LVI, lymphovascular invasion; PNI, perineural 
invasion; ENE, extranodal extension; CTx, chemotherapy; Tx, 
treatment; RTx, radiotherapy; CCRT, concurrent chemoradio-
therapy
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rates were 67.2% for the stage I-II group and 64.9% for the 
stage III-IV group, while the 5-year disease-specific survival 
rates were 78.2% and 54.5%, respectively (Fig. 1). 

In univariate analysis, significant factors associated with 
disease recurrence were patient age and N classification. In 
multivariate analysis, considering variables with a p-value 
≤0.3, only age and N classification remained significantly cor-
related with disease recurrence. Based on univariate analysis, 
significant factors associated with patient mortality included 
surgical margin, N classification, and NAC. In multivariate 
analysis, only N classification showed a significant associa-
tion with patient death (Table 2). 

A total of 72 cases of relapse occurred during the research 
period. Of these, 65.3% experienced loco-regional recurrence, 
and the remaining 34.7% had distant metastasis. Regional re-
currence accounted for 44.4% of all recurrences. The 5-year 

survival rate for patients with recurrence was 26.2%. Predic-
tive factors for successful salvage treatment were analyzed. 
Patient age, sex, PNI, ENE, initial tumor stage, and early re-
currence (within 6 months) significantly correlated with suc-
cessful salvage treatment. In multivariate analysis, the patient 
sex, surgical treatment, and early recurrence were significant 
predictors of successful salvage treatment (Table 3). Patients 
who received surgical salvage treatment achieved a 50.0% 
success rate, while those who received nonsurgical salvage 
treatment had an 18.1% success rate. The success rate for pa-
tients who relapsed within 6 months after initial treatment was 
16.1%, whereas patients who relapsed after 6 months had a 
success rate of 36.5% (Fig. 2).

Comparison of conventional and transoral surgery
Among the subjects, 118 patients underwent conventional 

Table 2. Multivariate Cox regression analysis for recurrence-free and disease-specific survival on various factors

Variables
Recurrence-free survival Disease-specific survival

HR 95% CI p-value HR 95% CI p-value

Age 1.979 1.240-3.158 0.004 - - -
N 0.048 0.003

N (1) 0.209 0.063-0.700 0.217 0.072-0.653
N (2) 0.195 0.046-0.815 0.118 0.026-0.534
N (3) 0.230 0.080-0.655 0.415 0.147-1.041

Margin - - - 0.859 0.686-1.076 0.187
PNI 0.638 0.372-1.097 0.104 - - -
ENE 0.782 0.436-1.402 0.409 - - -
Neoadjuvant CTx - - - 0.832 0.665-1.041 0.107
HR, hazard ratio; CI, confidence interval; PNI, perineural invasion; ENE, extranodal extension; CTx, chemotherapy

Fig. 1. The differences of 5-year survival rates between the cancer stages. A: The 5-year recurrence-free survival was 67.2% in the stage 
I–II group and 64.9% in the stage III–IV group. B: The 5-year disease-specific survival was 78.2% in the stage I–II group and 54.5% in 
the stage III–IV group.
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pharyngo-laryngectomy, while 88 patients underwent tran-
soral surgery, which included transoral surgery±NAC. In the 
conventional pharyngo-laryngectomy group, only 9 (7.6%) 
patients had NAC, while in the transoral surgery group, 56 
(63.6%) patients had NAC. In comparisons between conven-
tional pharyngo-laryngectomy and transoral surgery, signifi-
cant differences were observed in the history of alcohol use, 
surgical margins, LVI, PNI, and clinical T classification. 
Other information is summarized in Table 1. 

Disease recurrence occurred in 26 and 46 patients in the 
two groups, respectively. At the final visit, we checked whether 
patients were tracheotomized status and survived with func-
tional larynx. In the open treatment group, 42 patients under-

went laryngeal preservation at the time of surgery, and 24 pa-
tients survived with a preserved functional larynx. All 88 
patients who underwent TORS preserved the larynx at the 
initial surgery, and 41 patients among them survived with a 
functional larynx at the last visit. No significant difference 
was observed between the two groups in the proportion of 
distant metastasis among the number of recurrences. 

To compare the treatment results of the two groups, PSM 
analysis was performed to match patient age, sex, and tumor 
stage. The results of the matching were summarized in Fig. 3, 
showing that the propensity scores became more similar and 
the effect sizes approached zero, indicating successful match-
ing. There was no significant difference in the distribution of 
T classification between the two groups (Table 4). Since fewer 
patients underwent transoral surgery±NAC than those who 
did not, a 1:2 matching was performed. Subsequently, the lo-
co-regional control rate and disease-control rate were com-
pared, with no significant difference noted in the treatment 
outcomes in the two groups (Fig. 4).

Second primary malignancy
During the follow-up period, 38 HPSCC patients developed 

second primary malignancies in the head and neck. These in-
cluded esophageal cancer in 22 cases, laryngeal cancer in 
8 cases, oropharyngeal cancer in 5 cases, hypopharyngeal 
cancer in 1 case, nasopharyngeal cancer in 1 case, and oral 
cancer in 1 case. To analyze the treatment results of patients 
with and without a second primary tumor, we used PSM anal-

Table 3. Predicting factors for successful salvage therapy in re-
current cases

Variables
Successful salvage rate

HR 95% CI p-value

Sex 3.628 1.174-11.205 0.025
Age 0.574 0.312-1.055 0.074
PNI 1.244 0.633-2.445 0.526
ENE 0.835 0.443-1.575 0.578
Stage

Stage (1) 0.000 0.000-4.612 0.972
Stage (2) 0.346 0.097-1.231 0.101
Stage (3) 0.468 0.147-1.485 0.197

Surgery 2.558 1.123-5.829 0.025
Early recurrence 0.336 0.176-0.642 0.001
HR, hazard ratio; CI, confidence interval; PNI, perineural inva-
sion; ENE, extranodal extension

Fig. 2. Salvage success rate for each treatment group. A: Patients who received surgical salvage treatment had a 50.0% salvage success 
rate, and subjects who received nonsurgical salvage treatment had a salvage success rate of 18.1%. B: The salvage treatment success 
rate for patients who relapsed within 6 months after initial treatment was 16.1%, and the salvage treatment success rate for patients who 
relapsed after 6 months was 36.5%.
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Table 4. Distribution of T classification between two surgical mo-
dalities after propensity score matching

TORS OPEN p-value

T classification 0.999
1 23 16
2 13 8
3 4 5

Age, yr 68.5±9.3 64.7±9.5 0.854
TORS, transoral robotic surgery; OPEN, refers to conventional 
pharyngo-laryngectomy

A B
Fig. 3. Propensity score matching (PSM) results. A: Distribution of co-variate before and after matching. B: Effect size of co-variate on 
PSM analysis.
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ysis to match patient age, sex, and tumor stage. Due to the 
limited number of patients with a second primary tumor, we 
performed 1:3 matching, and no significant difference was 
observed between the two groups in 5-year recurrence-free 
survival and disease-specific survival (Fig. 5).

Discussion

All HPSCC patients in this study underwent curative sur-
gery and received adjuvant treatment (radiotherapy or CCRT) 
based on pathological findings. The lack of a statistical dif-
ference in recurrence-free survival between the two groups 
(stage I-II vs. stage III-IV) can be attributed to several fac-
tors. Firstly, even early-stage HPSCC patients (stage I-II) had 
a relatively low recurrence-free survival rate of only 67%, 
likely due to the high aggressiveness of HPSCC itself. Addi-
tionally, the significant difference in the number of patients 
between the two groups (39 in stage I-II, 169 in stage III-IV) 
warrants caution when interpreting the survival analysis re-
sults. The relatively small number of patients in the early-
stage HPSCC group may limit the statistical power for ana-

lyzing survival outcomes.
When examining the overall survival plot of HPSCC pa-

tients in this study, it’s evident that the survival curve con-
tinued to decrease for up to 120 months after the initial treat-
ment. This suggests that factors like medical comorbidities 
and poor nutritional status, common in HPSCC patients, may 
have influenced long-term outcomes. As a result, long-term 
healthcare, regular follow-up, and consultations to monitor 
general medical health are essential for HPSCC patients. These 
findings emphasize the need for extended follow-up com-
pared to other head and neck malignancies. In HPSCC pa-
tients, age and N classification were identified as prognostic 
factors for recurrence, while only N classification was asso-
ciated with survival. Predictive factors for successful salvage 
treatment included gender, surgical intervention, and early 
recurrence. Patients who received salvage treatment, includ-
ing surgery, achieved a 5-year survival rate of 50.0%, whereas 
patients who did not receive salvage treatment had a lower 
rate of 18.1%. Notably, for patients who experienced recurrence 
within 6 months after the initial treatment, the 5-year survival 
rate was only 16.1%, suggesting a more resistant and aggres-
sive nature of such early recurrent tumors.

The occurrence of secondary primary malignancies is as-
sociated with poor prognosis in HPSCC patients. Guo, et al.12) 
conducted a surveillance, epidemiology, and end results 
(SEER)-based study that showed a significantly higher inci-
dence of secondary primary malignancies in HPSCC patients 
compared to the general population. However, the survival 
rate of HPSCC patients was not reduced due to the occurrence 
of secondary primary malignancies. In a study by Yamamoto, 
et al.,13) secondary primary malignancies were found in 46% 
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of HPSCC patients, with the esophagus being the most com-
mon site. The authors emphasized the importance of periodic 
esophageal surveillance in HPSCC patients. Moreover, it was 
reported that the survival rate of patients was significantly 
reduced when secondary primary malignancies occurred 
synchronously rather than metachronously. In our study, sec-
ondary primary cancers developed in 18% of HPSCC patients 
during the follow-up period, with esophageal malignancy be-
ing the most common (n=22). We performed propensity score 
matching (PSM) for age, sex, and tumor stage to compare 
treatment outcomes between patients with and without sec-
ondary primary malignancies. Statistically, no significant 
difference was observed in the 5-year recurrence-free survival 

and disease-specific survival between the two groups, likely 
because many patients do not survive for a sufficient period 
due to the aggressive nature of HPSCC.

Classical surgical methods, such as pharyngo-laryngecto-
my, often necessitate extensive reconstructive surgery and re-
sult in high postoperative morbidity. With the advancement 
of endoscopic instruments and robot technology, research on 
transoral surgery for HPSCC patients has shown promising 
treatment outcomes. Transoral surgery combined with NAC 
has been performed for advanced HPSCC, and favorable on-
cological and functional outcomes have been reported.8-10) In 
our institution, both classical surgery and transoral surgery 
combined with NAC are used to treat HNSCC patients. Since 

OPEN

TORS

Fig. 4. Loco-regional control rate (A) and disease-control rate (B) were compared and analyzed; significant difference was not observed 
in the treatment outcomes in the two groups (conventional pharyngo-laryngectomy vs. transoral surgery). OPEN, refers to conventional 
pharyngo-laryngectomy; TORS, transoral robotic surgery.
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this study is retrospective, bias in patient selection could not 
be avoided. To address this, we conducted PSM for compara-
tive analysis of treatment results in the two treatment groups. 
Due to the relatively small number of patients who underwent 
transoral surgery combined with NAC, PSM was performed 
at a 1:2 ratio for patient age, sex, and tumor stage. 

When analyzing the loco-regional control rate and disease-
control rate in the two groups, no statistically significant dif-
ferences were observed (Fig. 3). However, in terms of functional 
outcomes, 40.7% of patients in the pharyngo-laryngectomy 
group had a functional larynx, while 87.5% of patients in the 
transoral surgery group retained functional larynx. Regard-
ing oncologic outcomes, both surgical methods showed com-
parable results, but the transoral surgery group exhibited more 
favorable outcomes in terms of functionality.

In conclusion, the 5-year survival rate for HPSCC patients 
who received surgical treatment was 78% for stage I-II and 
54% for stage III-IV. While no difference in oncological out-
comes was observed based on the surgical modalities, the tran-
soral surgery group showed better functional outcomes. Sec-
ondary primary malignancies most frequently occurred in 
the esophagus, and there was no inferior survival rate in pa-
tients with second malignancies.
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