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Objectives. Head and neck squamous cell carcinomas (HNSCs) are frequently diagnosed at the locoregional advanced 
stage (stage IVa), but controversy remains regarding whether stage IVa HSNCs should be treated with upfront surgery 
or definitive chemoradiation therapy (CRT). The purpose of this study was to compare overall survival (OS) and dis-
ease-free survival (DFS) in patients with stage IVa HNSC treated primarily by surgery with curative intent with/with-
out (neo)adjuvant treatment (surgery group) versus those treated primarily with CRT (CRT group).

Methods. We reviewed data of 1,033 patients with stage IVa HNSC treated with curative intent at 17 cancer centers be-
tween 2010 and 2016. 

Results. Among 1,033 patients, 765 (74.1%) received upfront surgery and 268 (25.9%) received CRT. The 5-year OS and 
DFS rates were 64.4% and 62.0% in the surgery group and 49.5% and 45.4% in the CRT group, respectively. In 
multivariate analyses, OS and DFS were better in the surgery group than in the CRT group (odds ratio [OR] for 
death, 0.762; 95% confidence interval [CI], 0.592–0.981; OR for recurrence, 0.628; 95% CI, 0.492–0.802). In sub-
group analyses, the OS and DFS of patients with oropharyngeal cancer were better in the surgery group (OR for 
death, 0.548; 95% CI, 0.341–0.879; OR for recurrence, 0.598; 95% CI, 0.377–0.948). In the surgery group, patients 
with laryngeal cancer showed better OS (OR for death, 0.432; 95% CI, 0.211–0.882), while those with hypopharyn-
geal cancer DFS was improved (OR for recurrence, 0.506; 95% CI, 0.328–0.780). 

Conclusion. A survival benefit from surgery may be achieved even in patients with stage IVa HNSC, particularly those with 
oropharyngeal and laryngeal cancer. Surgery led to a reduction in the recurrence rate in patients with hypopharyn-
geal cancer.
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INTRODUCTION

Head and neck squamous cell carcinoma (HNSC) is the sixth 
most common type of cancer [1], accounting for more than 
700,000 new cases and 350,000 cancer deaths worldwide [2]. 
HNSCs may arise from the oral cavity (354,864 cases/yr [2.1% 
of all cancers]), larynx (177,422 [1.0%]), oropharynx (92,887 
[0.5%]), or hypopharynx (80,608 [0.4%]) [2] and are frequent-
ly diagnosed at an advanced stage (stage IV). The prognosis of 
these patients is poor. Furthermore, between 2004 and 2015, 
the incidence rate for stage IV HNSC increased significantly, by 
26.1% [3,4]. 

Stage IV disease is subdivided into stages IVa and IVb. In the 
seventh edition of the American Joint Committee on Cancer 
(AJCC) staging system, the term “advanced resectable” defining 
stage IVa was replaced with the term “moderately advanced,” 
while the previous definition of stage IVb as “advanced unre-
sectable” was replaced with “very advanced.” A resectable tumor 
is one in which the gross tumor can be removed without any re-
sidual tumor, such that local control can be achieved. However, 
in locally advanced HNSC, identifying resectable tumors is often 
difficult. In addition, a substantial proportion of stage IVa disease, 
although resectable, is currently treated nonsurgically, either due 
to institutional preference or to the patient’s refusal of surgery. 
Clear guidelines for the treatment of stage IVa disease are thus 
far lacking, due to the ethical concerns associated with conduct-
ing a randomized controlled trial (RCT) comparing surgery ver-
sus nonsurgical treatment in patients with advanced HNSC. Re-
cently, several clinical trials have shown that nonsurgical treatment 
in some patients with advanced HNSC may lead to satisfactory 
oncologic outcomes [5-8]. Nonetheless, for patients with stage 
IVa HNSC, surgical therapy remains the preferred approach as 
better oncologic outcomes are expected. 

To address this issue, we conducted a large-scale, multi-insti-
tutional clinical study of patients with stage IVa HNSC. Specifi-
cally, overall survival (OS) and disease-free survival (DFS) were 
compared in patients with stage IVa HNSC treated primarily 

with surgery or nonsurgical modalities. 

MATERIALS AND METHODS

Study design
This study was designed by the members of the Research Com-
mittee of the Korean Society of Head and Neck Surgery. The 
study protocol was approved by the Institutional Review Board 
of the Catholic University of Korea (IRB No. XC 19RCD10096) 
and the IRBs of all participating institutions. Data were collected 
retrospectively from medical reports of patients with stage IVa 
HNSC initially treated in 17 hospitals between January 2010 
and December 2016. The hospitals belonged to the following 
academic medical institutions: Ajou University Hospital, Catho-
lic Medical Center (six St. Mary’s hospitals), Dankook Universi-
ty Hospital, Inha University Hospital, Jeonbuk National Univer-
sity Hospital, Korea Institute of Radiological and Medical Sci-
ences (Korea Cancer Center Hospital), Korea University Medi-
cine (three Korea University Hospitals), Seoul National Univer-
sity Bundang Hospital, and Yonsei University Health System 
(two Severance Hospitals). All of these institutions are high-vol-
ume centers with extensive experience in the treatment of HN-
SCs by well-trained multidisciplinary teams.

Patients who met the following criteria were included in the 
study: diagnosed with HNSC involving the oral cavity, orophar-
ynx, larynx, or hypopharynx; with clinically staged Iva disease 
according to the 8th edition of the AJCC staging system (for  
human papilloma virus [HPV]-positive oropharynx cancer, stage 
IV disease is reserved only for distant metastases [M1 disease]. 
Therefore, among oropharyngeal cancer patients, only HPV-
negative or not-tested patients were included in this study); no 
previous treatment for the same diagnosis (cancer of the head 
and neck) before hospitalization; no other malignant disease 
within 5 years at the time of diagnosis and follow up of >12 
months. The patients were divided into two groups based on the 
treatment modality. Patients in the surgery group were those 
treated primarily by surgery with curative intent with/without 
(neo)adjuvant treatment, and patients in the CRT group those 
treated primarily by chemotherapy and radiotherapy. Clinical 
staging was conducted in the outpatient clinic and/or the operat-
ing room and consisted of a physical examination using a flexi-
ble or rigid endoscope and radiological evaluation such as com-
puted tomography, magnetic resonance imaging, ultrasonogra-
phy, and positron emission tomography. Therapeutic strategies 
differed slightly between institutions as they were decided by 
institutional policy, although they largely met the guideline of 
the National Comprehensive Cancer Network. 

Statistical analysis
All analyses were performed using SPSS software ver. 16.0 (SPSS 
Inc., Chicago, IL, USA). A P-value <0.05 was considered to in-

	� It remains unclear whether upfront surgery improves overall 
survival (OS) and disease-free survival (DFS) in patients with 
stage IVa head and neck squamous cell carcinoma (HNSC) 
compared to definitive chemoradiation therapy. 

	� A survival benefit from the upfront surgical treatment may be 
achieved even in patients with stage IVa HNSC. 

	� Upfront surgical treatment improved OS and DFS in patients 
with stage IVa HNSC, particularly in those with oropharyngeal 
and laryngeal cancer. 

	� In patients with hypopharyngeal cancer, surgery improved 
DFS, but not OS.
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dicate statistical significance. The significance of the relationships 
between the two groups and clinical factors were analyzed using 
a chi-square test, Fisher’s exact test, or Student t-test, as appro-
priate. The Kaplan Meier method was used to calculate 5-year 
OS and DFS rates; differences in survival rates between the two 
groups were assessed using the log-rank test. Multivariate analy-
ses using a Cox proportional-hazards model were performed to 
compare the factors with prognostic potential indicated by uni-
variate analyses. The primary endpoint was OS, calculated as the 
length of time from diagnosis until death or last follow-up. The 
secondary endpoint was DFS, calculated as the length of time 
from diagnosis until first documented recurrence or death. 

RESULTS

Patients
Data were collected from 1,405 patients. After the exclusion of 
372 patients who did not meet the inclusion criteria (p16(+) 
oropharyngeal cancer [n=177], under- or over-staging [n=175], 
and other reasons [n=20]), the final study population consisted 
of 1,033 patients divided among the participating institutions as 
follows: Ajou University Hospital (n=67), Catholic Medical Cen-
ter (n=307), Dankook University Hospital (n=29), Inha Univer-
sity Hospital (n=51), Jeonbuk National University Hospital (n=89), 
Korea Cancer Center Hospital (n=68), Korea University Medicine 

(n=111), Seoul National University Bundang Hospital (n=79) 
and Yonsei University Health System (n=232). The schema of the 
cohort is described in Fig. 1. The median follow-up among surviv-
ing patients was 31 months (range, 12–132 months). The median 
859 male and 174 female patients had a median age of 61 years 
(range, 14–101 years). Regarding clinical T stage, 150 (14.5%), 
280 (27.1%), 152 (14.7%), and 451 (43.7%) patients had stage 
T1 to T4a cancers, respectively. The staging of the cervical lymph 
nodes was N0 in 96 patients (9.3%), N1 in 105 patients (10.2%), 
and N2 in 832 (80.5%) patients. The surgery group consisted of 
765 patients (74.1%) and the CRT group contained 268 patients 
(25.9%). The anatomical subsites of the HNSCs in patients of 
both groups are shown in Fig. 2. The baseline characteristics of 
the patients in the two groups are summarized in Table 1. 

OS of patients with HNSC 
There were 232 deaths in the surgery group and 98 in the CRT 
group. The 5-year OS rates were 64.4% (95% confidence inter-
val [CI], 62.4%–66.4%) and 49.5% (95% CI, 46.5%–52.5%), 
respectively. There were 249 and 107 overall recurrences, with 
5-year DFS rates of 62.0% (95% CI, 59.9%–64.1%) and 45.4% 
(95% CI, 41.5%–49.3%), respectively. The Kaplan-Meier surviv-
al curves are shown in Fig. 3. The results of the univariate analy-
ses are presented in Supplementary Table 1. In multivariate anal-
yses, OS and DFS were significantly higher in the surgery group 
(Table 2). The recurrence patterns in both groups are summarized 

Fig. 1. Schema of the cohort. The study design, including the allocation of patients to the surgery group and CRT group according to the pri-
mary treatment modality, is shown. HNSC, head and neck squamous cell carcinoma; Surgery group, patients treated primarily by surgery with 
curative intent with/without (neo)adjuvant treatment; CRT group, patients treated primarily with chemotherapy and radiotherapy; Neo, neoadju-
vant chemotherapy; RT, radiotherapy; CRT, chemoradiation therapy. 

Enrolled 1,405 patients with stage IVa HNSC

372 Patients did not meet inclusion criteria
(under-staging, over-staging, other reason etc.)

765 Assigned to
surgery group

136 Surgery  
  26 Neo+surgery 
544 Surgery+RT/CRT 
  59 Neo+surgery+RT/CRT 

166 CRT  
102 Neo+CRT 

268 Assigned to
CRT group

289 Oral cavity  
205 Oropharynx  
132 Larynx  
139 Hypopharynx 

40 Oral cavity 
96 Oropharynx  
33 Larynx  
99 Hypopharynx 

1,033 Stage IVa HNSC
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Fig. 2. The proportion of surgery-based treatments in patients (n=1,033) with stage IVa head neck cancer, shown by anatomical location of the 
primary tumor. CRT group, patients treated primarily with chemotherapy and radiotherapy; Surgery group, patients treated primarily by sur-
gery with curative intent with/without (neo)adjuvant treatment; HNSC, head and neck squamous cell carcinoma.
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Table 1. Baseline characteristics of all patients

Variable Total (n=1,033) Surgery group (n=765) CRT group (n=268) P-value

Age (yr) 0.979
   ≥60 431 (41.7/100) 319 (41.7/74.0) 112 (41.8/26.0)
   <60 602 (58.3/100) 446 (58.3/74.1) 156 (58.2/25.9)
Sex 0.007*
   Male 859 (83.2/100) 622 (81.3/72.4) 237 (88.4/27.6)
   Female 174 (16.8/100) 143 (18.7/82.2)  31 (11.6/17.8)
T stage 0.116
   Non T4a 582 (56.3/100) 442 (57.8/75.9) 140 (52.2/24.1)
   T4a 451 (43.7/100) 323 (42.2/71.6) 128 (47.8/28.4)
N stage 0.056
   N0–1 201 (19.5/100) 160 (20.9/79.6)  41 (15.3/20.4)
   N2 832 (80.5/100) 605 (79.1/72.7) 227 (84.7/27.3)
Follow-up period (mo) 31 (12–132) 33 (12–122) 23 (12–132) 0.004*

Values are presented as number of patients (%within group/%within variable) or median (range).
Surgery group, patients treated primarily by surgery with curative intent with/without (neo)adjuvant treatment; CRT group, patients treated primarily with 
chemotherapy and radiotherapy.
*Statistically significant (P<0.05).

Fig. 3. Kaplan-Meier survival curves for patients with stage IVa HNSC (n=1,033). (A) Overall survival (OS), (B) disease-free survival (DFS) 
treated surgically (surgery group) or nonsurgically (CRT group). HNSC, head and neck squamous cell carcinoma; Surgery group, patients 
treated primarily by surgery with curative intent with/without (neo)adjuvant treatment; CRT group, patients treated primarily with chemotherapy 
and radiotherapy. *Statistically significant (P<0.05).
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in Supplementary Table 2. The majority of first recurrences were 
locoregional in both groups. There were 163 recurrences in 765 
patients (21.2%) in the surgery group, and 94 recurrences in 268 
patients (34.9%) in the CRT group.

Survival according to HNSC subgroups
The benefits of surgery as determined by OS and DFS were 
evaluated according to the prognostic indicators identified in the 
univariate analyses.

Primary tumor site
The Kaplan-Meier survival curves based on the primary tumor 
site are shown in Supplementary Fig. 1 and Fig. 4. In the multi-
variate analyses, OS and DFS rates were significantly higher in 
patients with oropharyngeal and laryngeal cancer than in those 
with oral cancer. The results are summarized in Table 2.

1) Oral cavity
In the surgery group, the 5-year OS and DFS rates were 59.8% 
(95% CI, 56.4%–63.2%) and 52.5% (95% CI, 49.0%–56.0%), 
respectively. In the CRT group the corresponding rates were 

Table 2. Multivariate analyses (Cox proportional hazard model) of the clinical parameters predicting the prognosis of patients with stage IVa 
HNSC (n=1,033)

Variable
Overall survival Disease-free survival

OR (95% CI) P-value OR (95% CI) P-value

Age ≥60 yr 1.550 (1.231–1.952)  0.001* 1.386 (1.112–1.728)  0.004*
Primary site <0.001* <0.001*
   Oral cavity 1.000 - 1.000 -
   Oropharynx 0.558 (0.410–0.757) <0.001* 0.522 (0.390–0.698) <0.001*
   Larynx 0.615 (0.429–0.881)  0.008* 0.631 (0.454–0.878)  0.006*
   Hypopharynx 1.031 (0.771–1.379) 0.835 0.747 (0.558–1.000) 0.050
T4a stage 1.157 (0.924–1.450) 0.204 1.362 (1.094–1.697)  0.006*
Surgery group 0.762 (0.592–0.981)  0.035* 0.628 (0.492–0.802) <0.001*

HNSC, head and neck squamous cell carcinoma; OR, odds ratio; CI, confidence interval; Surgery group, patients treated primarily by surgery with cura-
tive intent with/without (neo)adjuvant treatment.
*Statistically significant (P<0.05).
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Fig. 4. Kaplan-Meier survival curves according to treatment modality and primary tumor site or T4a stage. Oral cancer (n=329): (A) overall sur-
vival (OS) and (B) disease-free survival (DFS). (Continued to the next page)

53.1% (95% CI, 42.4%–63.8%) and 39.3% (95% CI, 26.9%–
51.7%), respectively. The differences between the two groups 
were not significant. 

2) Oropharynx
The 5-year OS and DFS rates were 76.9% (95% CI, 73.5%–
80.3%) and 71.8% (95% CI, 68.2%–75.4%), respectively, in 
the surgery group and 53.1% (95% CI, 46.4%–59.8%) and 
54.5% (95% CI, 48.2%–60.8%), respectively, in the CRT 
group. In the multivariate analyses, after adjustment for covari-
ates, OS and DFS were significantly higher in the surgery group 
(Supplementary Table 3, Fig. 5).

3) Larynx
The OS and DFS rates were 69.0% (95% CI, 64.0%–74.0%) 
and 63.9% (95% CI, 58.1%–69.7%), and 42.9% (95% CI, 
29.6%–56.2%) and 53.4% (95% CI, 41.8%–65.0%), respec-
tively, in the two groups. In multivariate analyses, after adjust-
ment for covariates, OS was significantly higher in the surgery 
group (Supplementary Table 4, Fig. 5). Patients in the surgery 
group included those who underwent total laryngectomy (n=84, 
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Fig. 4. (Continued) Oropharynx (n=301): (C) OS and (D) DFS. Larynx (n=165): (E) OS and (F) DFS. Hypopharynx (n=238): (G) OS and (H) 
DFS. Non-T4a (n=582): (I) OS and (J) DFS. Surgery group, patients treated primarily by surgery with curative intent with/without (neo)adjuvant 
treatment; CRT group, patients treated primarily with chemotherapy and radiotherapy. *Statistically significant (P<0.05).
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63.6%) and those who underwent partial laryngectomy (n=48, 
36.4%).

4) Hypopharynx
The OS and DFS rates were 50.2% (95% CI, 45.1%–52.3%) 
and 64.5% (95% CI, 59.2%–69.8%), and 47.7% (95% CI, 
41.6%–53.8%) and 37.7% (95% CI, 31.8%–43.6%), respec-
tively. In multivariate analyses, after adjustment for covariates, 

DFS was significantly higher in the surgery group (Supplemen-
tary Table 5, Fig. 5). 

T4a vs. non-T4a disease
1) T4a disease
For patients with stage T4a disease, the 5-year OS and DFS rates 
were 59.9% (95% CI, 56.6%–63.2%) and 53.5% (95% CI, 
50.1%–56.9%), respectively, in the surgery group and 42.2% 

Fig. 5. Survival benefits from surgery by primary tumor site or T4a stage. (A) Overall survival, (B) disease-free survival. CI, confidence interval; 
CRT group, patients treated primarily with chemotherapy and radiotherapy. *Statistically significant (P<0.05). 
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(95% CI, 35.3%–49.1%) and 46.6% (95% CI, 40.8%–52.4%), 
respectively, in the CRT group. The differences between the two 
groups were not significant (P=0.340 and P=0.234). 

2) Non-T4a disease (T1–3N2)
For patients with non-T4a stage disease, the OS and DFS rates 
were 67.4% (95% CI, 64.8%–70.0%) and 67.8% (95% CI, 
65.2%–70.4%), and 53.4% (95% CI, 48.4%–58.4%) and 45.1% 
(95% CI, 39.8%–50.4%), respectively. The differences between 
the two groups were significant (P=0.014 and P=0.001). In mul-
tivariate analyses, OS was higher in the surgery group (OR for 
death, 0.716; 95% CI, 0.509–1.006) but did not significantly dif-
fer from that of the CRT group (P=0.054). By contrast, DFS was 
significantly higher in the surgery group (OR for recurrence, 0.538; 
95% CI, 0.382–0.759; P<0.001) (Supplementary Table 6, Fig. 5).

DISCUSSION

To the best of our knowledge, this is the largest study of a stage 
IVa HNSC cohort reported in the English-language medical lit-
erature. Ethical issues have hindered RCTs comparing the onco-
logic outcomes of advanced HNSC patients treated surgically or 
nonsurgically. In major hospitals of South Korea, 74.1% of pa-
tients with advanced HNSC have been treated surgically during 
the past 6 years (2010–2016), a therapeutic strategy supported 
by our results showing improved survival in these patients. After 
adjustment for covariates expected to affect prognosis, surgery 
reduced the odds of death and disease recurrence in patients 
with stage IVa HNSC by 26% and 38%, respectively. In their 
RCT, Iyer et al. [9] found either no differences in outcomes or a 
slight advantage favoring surgery-based treatment in stage III/IV 
HNSC. However, that study included a broad spectrum of can-
cer stages, from T1N2M0 to T4N2M0, and did not specifically 
address the prognosis of patients with stage IVa disease. An ad-
ditional benefit of surgery is that it generates pathologic infor-
mation, including surgical margins, perivascular invasion, peri-
neural invasion, and pathologic stage, all of which are potent 
prognostic predictors and may lead to patient-tailored treat-
ment, including the need for chemotherapy or radiation therapy. 
In our patient cohort, 80% of patients in the surgery group un-
derwent adjuvant treatment due to positive surgical margins 
(30%) or other reasons (50%).

Surgery is the generally accepted treatment of choice for oral 
cancer. Thus, analyses of survival in patients treated surgically or 
nonsurgically were not possible, as the majority of patients were 
treated by surgery and a control group of chemoradiation thera-
py (CRT) patients was not available. Previous reports also sup-
port surgery as the preferred treatment in oral cancer [9-11]. In 
the RCT of Iyer et al. [9], among 32 patients with locally ad-
vanced oral cancer, those who underwent surgery followed by 
radiotherapy (SRT) had better survival than those treated with 

CRT (68% vs. 12%). Spiotto et al. [10] used the National Can-
cer Database to compare the survival outcomes of 6,900 pa-
tients with stage III/IVa oral cancer. SRT was associated with bet-
ter survival than CRT alone (3-year OS, 53.9% vs. 37.8%). 

Among oropharyngeal cancers, the incidence of HPV-positive 
tumors is steadily increasing but their characteristics differ from 
those of HPV-negative tumors [12,13]. In our study, only HPV-
negative or non-tested patients were included. In these patients, 
surgery reduced the odds of death by 46% and disease recur-
rence by 41%. Our findings suggest that surgery-based treatments 
can achieve better survival than CRT in patients with HPV-neg-
ative oropharyngeal cancer. However, the results reported in the 
literature vary. The multicenter retrospective study by Song et al. 
[14] compared the prognosis of 586 patients treated by SRT 
versus CRT, including 419 patients with stage IVa oropharyngeal 
cancer, and reported similar survival outcomes. Zenga et al. [15] 
reported that among patients with T4 oropharyngeal cancer, 
particularly in the era of HPV-positive disease, nonsurgical treat-
ment had a significant negative association with OS (OR, 2.79), 
disease-specific survival (OR, 3.38), and DFS (OR, 2.59). Kelly 
et al. [16] compared survival outcomes among patients with 
cT1–2 N1–2b HPV-negative oropharyngeal cancer and found 
that upfront surgery was not associated with a better OS than 
achieved with CRT (OR, 1.01). Roden et al. [17] analyzed the 
National Cancer Database and found that although CRT was the 
most common treatment modality for stage III–IVb oropharyn-
geal cancer (48.1%) in the United States, patients who under-
went surgery and CRT had a higher 3-year OS (88.5%) than 
did patients treated with CRT alone (74.2%). 

Surgery reduced the odds of overall death by 57% in our pa-
tients with laryngeal cancer. However, two randomized trials 
supporting nonsurgical treatment have had a significant impact 
on actual practice [18,19]. Trends in the treatment of advanced 
laryngeal cancer in the United States [20] changed between 1985 
and 2007, with CRT increasing from 7% to 45% and surgery 
decreasing from 42% to 32%. However, these two trials covered 
stage III/IV disease (possibly analyzing T1N2M0 and T4N2M0 
together), which may have resulted in biased results. A study 
based on the data of 7,019 patients from a national hospital-based 
cancer registry [21] reported that treatment outcomes for patients 
with stage III and IV disease differed, thus complicating drawing 
a unique conclusion. A study by Patel et al. [22] using data from 
8,703 patients entered in the National Cancer Database showed 
that for those with T4 disease, surgery improved OS (OR, 0.80; 
95% CI, 0.62–0.92), but in patients with non-T4 disease and a 
high nodal burden (T2-T3N2-N3) it worsened survival (OR, 1.25; 
95% CI, 1.04–1.51) compared to CRT. Other studies [23,24] 
have also reported better survival in patients with T4 disease 
treated surgically than nonsurgically and recommended total 
laryngectomy for those with T4 laryngeal cancer.

Whether patients with advanced hypopharyngeal cancer with-
out distant metastasis should be treated by SRT or CRT remains 
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controversial. Retrospective studies have included patients with 
stage III and IV disease and the results have differed. To the best 
of our knowledge, ours is the first study limited to stage IVa hy-
popharyngeal cancer in a large patient population. Although 
surgery did not confer a survival benefit, it reduced the odds of 
recurrence by 49%. Chung et al. [25] reported very similar re-
sults for 266 patients with stage III/IV disease. They showed that 
survival following nonsurgical treatment (44.6% for induction 
chemotherapy followed by [chemo]radiotherapy [ICT], 39.6% 
for CRT) was comparable to that of SRT (45.3%) and that the 
salvage rate after nonsurgical treatment was higher (12.5% for 
ICT, 15.6% for CRT, and 3.8% for SRT). Some authors have re-
ported that survival and recurrence rates are not significantly 
different between treatment modalities [26,27], whereas others 
have reported that surgery improves OS and DFS in patients 
with stage III/IV disease [28].

The main limitation of our study was its retrospective design. 
In addition, as this was a multi-center study, patients were inevi-
tably treated using slightly different modalities. In addition, the 
number of patients in the CRT group was relatively small, par-
ticularly in the subgroup with oral cancer, which is almost al-
ways treated surgically. Despite these limitations, our study pro-
vides the basis for a much-needed guideline for the treatment of 
stage IVa HNSC.

In summary, surgery can be expected to confer survival bene-
fits in patients with stage IVa HNSC and OS was improved in 
patients with stage IVa oropharyngeal and laryngeal cancer. Fur-
thermore, surgery reduced the recurrence rate in patients with 
hypopharyngeal cancer, although it did not improve OS. How-
ever, overall, surgery does not confer a survival benefit in pa-
tients with advanced T stage (T4a) HNSCs.
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