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Introduction

The incidence of oropharyngeal squamous cell carcinoma 
(OPC) caused by human papillomavirus (HPV) infection 
continues to increase worldwide [1]. HPV-positive OPC 
(hpv+OPC) is known to be more radiosensitive [2] and has 
a better overall prognosis than HPV-unrelated OPC [3]. The 
5-year overall survival (OS) of hpv+OPC in the 8th edition 
of the American Joint Committee on Cancer (AJCC) stag-
ing was reported to be as high as 93.9% [3]. In addition, 
hpv+OPC mostly occurs in relatively younger, non-smoking, 
and non-drinking patients than in HPV-unrelated OPC [4]. 
For these reasons, hpv+OPC has been separately staged from 
HPV-negative OPC ever since the 8th edition of AJCC was 
published [3,5]. Considering the good prognosis and young 
age at diagnosis [6], reducing the occurrence of late toxicity is 
a priority in patients diagnosed with hpv+OPC.

The standard management of early-stage (stage I, II by 
AJCC 8th edition) OPC includes either definitive radiothera-

py (RT) or surgery. Definitive RT as a primary treatment was 
historically one of the first-line choices for early-stage OPC 
[4]. Adding concurrent chemotherapy to primary RT (con-
current chemoradiotherapy [CCRT]) is recommended for 
cases of multiple lymph node (LN) metastases, a single LN 
metastasis larger than 3 cm, or those having adverse features 
such as extranodal extension (ENE) [7]. Minimally invasive 
surgical techniques such as transoral robotic surgery (TORS) 
or transoral laser microsurgery (TLM) are gaining popular-
ity as the primary treatment for OPC [8]. However, RT tech-
niques such as intensity-modulated radiation therapy using 
simultaneous integrated boost (SIB-IMRT) have also dramat-
ically evolved to deliver conformal dose distributions with 
better normal tissue sparing. In a recent phase II randomized 
controlled trial (RCT), the “ORATOR” study, patients diag-
nosed with T1-2, N0-2, M0 were randomly assigned to pri-
mary (concurrent chemo)radiotherapy [(CC)RT] or TORS. 
There was no difference in OS and progression-free survival 
(PFS) in both treatment groups and the two treatment meth-
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ods showed different toxicity profiles [9]. In addition, there 
have been many studies on de-intensification of treatment 
considering the favorable prognosis of hpv+OPC [10], but 
there are no actual differences in treatment methods accord-
ing to p16 or HPV status. 

After primary surgery, adjuvant therapy is determined 
based on pathologic findings. Generally, adjuvant RT is rec-
ommended if the patient shows positive/close resection mar-
gins, pathologic ENE (pENE), pT3-T4 disease, multiple LN 
metastases, perineural invasion, or lymphovascular invasion 
[11]. Concurrent cisplatin-based chemotherapy is also recom-
mended for patients with pENE or positive margins [12]. In 
such cases, bimodal or trimodal treatment may negatively  
affect treatment-related long-term sequelae [13]. Therefore, it 
is important to decide the first-line treatment (RT vs. surgery) 
based on preoperative clinical factors to reduce the number 
of treatment modalities delivered.

In this study, we compared the clinical outcomes and toxic-
ity of primary (CC)RT and surgery in early-stage hpv+OPC 
as well as investigated the preoperative clinical factors that 
can predict the requirement for postoperative (CC)RT. 

Materials and Methods
 
1. Study design and patients

We analyzed 166 patients diagnosed with early-stage 
hpv+OPC between January 2006 and December 2019. The 
eligibility criteria were as follows: (1) age 18 years or older, 
(2) histologically proven p16 and/or hpv+OPC, (3) stage I-II 
by AJCC 8th edition, (4) primary RT or surgery with cura-
tive intent, and (5) Eastern Cooperative Oncology Group 
performance scale 0-1. Since expression of p16 is consid-
ered a surrogate for HPV infection, all patients in this study 

had positive results on p16-immunohistochemical stain-
ing. We excluded patients who received induction chemo-
therapy or cetuximab-based CCRT, which was proven infe-
rior to cisplatin-based CCRT in the DE-ESCALaTE HPV and  
Radiation Therapy Oncology Group 1016 trial [7,14]. Patients 
with a single LN metastasis > 3 cm or multiple LN metas-
tases treated with RT but without chemotherapy were also 
excluded from the analysis. All patients were evaluated by 
a multidisciplinary head and neck tumor board. Treatment  
options were decided after comprehensive evaluation by 
physical examination and imaging modalities such as mag-
netic resonance imaging (MRI), 18F-fluorodeoxyglucose 
positron emission tomography (18F-FDG-PET), or computed  
tomography (CT).

2.	Definition	of	clinically	metastatic	LN	and	clinical	ENE
Clinically metastatic LNs were evaluated on pretreatment 

MRI/CT scans with or without 18F-FDG-PET. Of all patients, 
95.8% underwent 18F-FDG-PET. An LN was defined as a met-
astatic LN when it met as least one of the following four cri-
teria: (1) 18F-FDG-PET-ovid, maximum standardized uptake 
value ≥ 2.5 [15]; (2) long diameter > 15 mm and short diam-
eter > 10 mm on MRI/CT; (3) sonography (SONO)-guided 
fine-needle aspiration or SONO-guided biopsy-positive; or 
(4) necrotic [16-19].

Clinical ENE of the metastatic LN (cENE) was defined as 
expansion of tumor cells beyond the LN capsule into the 
perinodal adipose tissue which showed enhancement, thick-
ening, and irregularity of the nodal rim or infiltration into 
the adjacent fat or other soft tissue planes [17]. The criteria 
for conglomeration of the metastatic LNs were juxtaposition 
of two or more LNs abutting one another with loss of inter-
vening fat plane [20,21]. When metastatic LNs represented 
both cENE and conglomeration, the patient was considered 

Fig. 1.  Representative cases of clinical extranodal extention of the metastatic lymph node (LN) (cENE) and metastatic lymph nodes with 
cENE and conglomeration (ENEcong) in magnetic resonance imaging (arrow) on axial view (A, C) and coronal view (B, D). ENEcong was 
defined as two or more metastatic LNs abutting one another with loss of intervening fat plane accompanying tumor cells beyond the LN 
capsule into the perinodal adipose tissue.
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to have clinical “ENEcong” [21] (Fig. 1).

3. Primary RT
Sixty patients (36.1%) were treated with primary RT. RT 

was administered using IMRT (n=52) or 3-dimensional con-
formal RT (n=8). The most frequently used RT regimen was 
67.5 Gy in 30 fractions over 6 weeks using the SIB-IMRT tech-
nique. The median total dose was 67.5 Gy (range, 54 to 72 
Gy) and the median fraction number was 30 (range, 27 to 35). 
The prescribed doses for high-risk, subclinical intermediate-
risk, and low-risk areas were 67.5-70, 54-56, and 42-47.6 Gy, 
respectively. Bilateral neck irradiation was administered to 
85.0% of patients treated with primary RT.

CCRT was administrated to most patients (96.7%). Of 
those, weekly (35 mg/m2) or triweekly (100 mg/m2) intrave-

nous cisplatin was delivered in 91.4% and 8.6% of patients, 
respectively.

4. Primary surgery 
One-hundred six patients (63.9%) underwent primary 

surgery. Of the patients treated with primary surgery, 35.8% 
(n=38) and 64.2% (n=68) underwent TORS and oropharyn-
gectomy, respectively. Neck LN dissection was performed in 
94.3% of patients. The median number of dissected LNs was 
35 (range, 0 to 77), while that of positive LNs was 2 (range, 
0 to 17). The median maximal size of the pathologically 
dissected LNs was 18 mm (range, 0 to 67 mm). Forty-two  
patients (39.6%) showed pENE. Lymphovascular invasion 
was found in 33 patients (31.1%). Resection margin was  
reported as ‘clear (> 1 mm)’, ‘close (0-1 mm)’, and ‘involved’ 

Table 1.  Patient characteristics and comparison between primary radiotherapy vs. surgery arms

Characteristic	 Total	(n=166)	 RT	(n=60)	 Surgery	(n=106)	 p-valuea)

Age (yr) 58.5 (36-86) 59 (46-77) 58 (36-86) 0.559b)

Age (yr)    
    < 60 93 (56.0) 32 (53.3) 61 (57.5) 0.599
    ≥ 60 73 (44.0) 28 (46.7) 45 (42.5) 
Sex    
    Male 139 (83.7) 48 (80.0) 91 (85.8) 0.327
    Female 27 (16.3) 12 (20.0) 15 (14.2) 
Primary site    
    Tonsil 143 (86.1) 50 (83.3) 93 (87.7) 0.678
    Othersc) 23 (13.9) 10 (16.7) 13 (12.3) 
ACCI    
    1-5 157 (94.6) 56 (93.3) 101 (95.3) 0.594
    6-9 9 (5.4) 4 (6.7) 5 (4.7) 
Smoking history    
    ≤ 10 pack-years 77 (46.4) 36 (60.0) 41 (38.7) 0.008
    > 10 pack-years 89 (53.6) 24 (40.0) 65 (61.3) 
Clinical T category    
    T0-T1 44 (26.5) 6 (10.0) 38 (35.8) < 0.001
    T2-T3 122 (73.5) 54 (90.0) 68 (64.2) 
Clinical N category    
    N0 17 (10.2) 3 (5.0) 14 (13.2) 0.003
    N1 132 (79.5) 45 (75.0) 87 (82.1) 
    N2 17 (10.2) 12 (20.0) 5 (4.7) 
Clinical	stage	(AJCC	8th)    
    I 144 (86.7) 47 (78.3) 97 (91.5) 0.016
    II 22 (13.3) 13 (21.7) 9 (8.5) 
Metastatic	LN	with	clinical	extranodal	extension    
    No 91 (54.8) 32 (53.3) 59 (55.7) 0.265
    Yes 75 (45.2) 28 (46.7) 47 (44.3) 
Values are presented as median (range) or number (%). ACCI, age-adjusted Charlson comorbidity index; AJCC, American Joint Committee 
on Cancer; LN, lymph node; RT, radiotherapy. a)Chi-square test, b)Independent t test, c)Others: Base of tongue, soft palate, posterior pharyn-
geal wall, vallecular. 
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in 68.0%, 31.1%, and 0.9% of patients, respectively. Of all, 
78 patients had adjuvant therapy and 28 didn’t have any  
adjuvant treatment. Those of all 78 patients received adju-
vant RT. Of them, 39 patients had postoperative CCRT and 
39 did only postoperative RT.

Those of 78 patients (73.6%) required postoperative RT, 
while 39 patients (36.8%) received postoperative CCRT. The 
median total dose of adjuvant RT was 63 Gy (range, 55 to 70 
Gy) and the prescribed doses were 60-67.5, 52-56, and 42-47.6 
Gy for high-risk, intermediate-risk, and low-risk regions,  
respectively. Of the 78 patients who received adjuvant RT, 54 
received bilateral neck irradiation. Weekly intravenous cispl-
atin (35 mg/m2) was administered as adjuvant CCRT.

5.	Follow-up
After completion of treatment, clinical assessment was 

performed every 1-3 months during the first year of follow-
up, every 3-4 months during the second year, and every 6 
months from the third year. Follow-up imaging was per-
formed at least every 6 months. Late toxicity was considered 
a side effect that persisted beyond post-treatment 6 months. 
Toxicity was graded using the Common Terminology Crite-
ria for Adverse Events ver. 5.0.

6. Statistical analysis
Patient characteristics between the primary RT and sur-

gery groups were compared using an independent t test for 
age, the number of clinically positive LNs, and maximum 
size of clinically positive LNs. Other demographic variables 
between the two treatment groups were compared using 
the chi-square test. We compared the clinical outcomes such 
as OS, PFS, and locoregional control (LC) between the two 
treatments using the log-rank test. OS, PFS, and LC rates 
were calculated using the Kaplan-Meier method. Clinical 
factors associated with OS, PFS, and LC were evaluated  
using univariate and multivariate analyses with the back-
ward stepwise Cox regression model. A mixed-effects logis-
tic regression analysis was used to identify factors that affect-
ed clinical outcomes and predict the need for postoperative 
RT and CCRT. All statistical analyses were two-sided and 
performed using Stata/MP 15.0 (StataCorp, College Station, 
TX), with a significance level of < 0.05.

Results

A total of 166 patients diagnosed with early-stage (AJCC 
8th stage I-II) hpv+OPC were analyzed. The median follow-
up was 45.6 months for survivors (range, 3.5 to 149.3 months). 
We compared the outcomes according to primary treatment 
modality (RT vs. surgery). Among these 166 patients, 60 

Fig. 2.  Overall survival (p=0.755) (A), progression-free survival 
(p=0.810) (B), and locoregional control (p=0.721) (C) curves of 
patients treated by (chemo)radiotherapy vs. surgery-based treat-
ment (p-value by log-rank test).
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(36.1%) were treated with primary (CC)RT, while 106 (63.9%) 
patients underwent primary surgery. The median ages of the 
primary RT and surgery groups were 59 years (range, 46 to 
77 years) and 58 years (range, 36 to 86 years), respectively. 
The clinical demographics of the patients are presented 
in Table 1. There was no difference in sex, site of primary 
disease, and age-adjusted Charlson comorbidity index bet-
ween the RT and surgery groups. Twenty-four (60.0%) and 
41 (38.7%) patients had a smoking history of 10 pack-years 
or more in the RT and surgery arms, respectively (p=0.008).  
Patients treated with RT had higher clinical stage (p=0.016), 
T category (p < 0.001), and N category (p=0.003) than those in 
the surgery group. Meanwhile, no significant difference was 
found in cENE between the two treatment arms (p=0.265). 

There was no difference in OS, PFS, and LC between the RT 
and surgery arms (Fig. 2). The 2-year OS, PFS, and LC rates 
for the (CC)RT/surgery arms were 97.8%/96.4% (p=0.755), 

91.1%/92.0% (p=0.810), and 92.9%/93.3% (p=0.721), respec-
tively. After adjustment for other possible confounding fac-
tors, there was no difference between the (CC)RT and sur-
gery arms in terms of OS (p=0.683), PFS (p=0.530), and LC 
(p=0.294) (Table 2).

In multivariate analyses, cENE was a significant factor for 
PFS (p=0.006) and LC (p=0.015), but no significant impact on 
OS was found (p=0.146) (Table 2). In an additional analysis, a 
significant difference was also found in terms of PFS and LC 
among the four patient groups based on the status of meta-
static LNs (ENEcong vs. ENE without conglomeration vs. no 
ENE vs. N0 disease) (S1 Table, S2A-S2C Fig.). The 2-year PFS 
was 83.3% vs. 96.0% vs. 98.3% vs. 91.7% (p=0.002), and the 
2-year LC was 87.0% vs. 96.0% vs. 98.3% vs. 91.7% (p=0.012), 
respectively. Although no significant difference was report-
ed, the 2-year OS rates were 92.5% vs. 100.0% vs. 100% vs. 
100% (p=0.107), respectively. When we performed multivari-

Table 3.  Multivariate analyses showing the prognostic significance of metastatic lymph nodes with extranodal extension and conglomera-
tion

Variable
	 																				Overall	survival																	Progression-free	survival														Locoregional	control

	 HR	(95%	CI)	 p-valuea)	 HR	(95%	CI)	 p-valuea)	 HR	(95%	CI)	 p-valuea)

Age (yr)
    < 60 1.00 ( 0.375 1.00 ( 0.156 1.00 ( 0.144
    ≥ 60 2.70 (0.30-24.16)  2.30 (0.73-7.29)  2.64 (0.72-9.75) 
Sex       
    Male 1.00 ( 0.981 1.00 ( 0.975 1.00 ( 0.977
    Female N/Ab) (N/A)  N/Ab) (N/A)  N/Ab) (N/A) 
Primary site       
    Tonsil 1.00 ( 0.972 1.00 ( 0.163 1.00 ( 0.980
    Othersc) N/Ab) (N/A)  0.21 (0.02-1.88)  N/Ab) (N/A) 
ACCI       
    1-5 1.00 ( 0.993 1.00 ( 0.353 1.00 ( 0.315
    6-9 N/Ab) (N/A)  2.97 (0.30-29.57)  3.34 (0.32-35.10) 
Smoking history       
    ≤ 10 pack-years 1.00 ( 0.639 1.00 ( 0.618 1.00 ( 0.393
    > 10 pack-years 1.52 (0.27-8.65)  1.30 (0.46-3.64)  1.67 (0.52-5.37) 
Clinical	stage	(AJCC	8th)       
    I 1.00 ( 0.018 1.00 ( 0.316 1.00 ( 0.875
    II 13.21 (1.55-112.63)  2.07 (0.50-8.54)  0.84 (0.10-7.01) 
Metastatic LN with clinical 
		extranodal	extension	and	
  conglomeration     
    No 1.00 ( 0.047 1.00 ( 0.001 1.00 ( 0.003
    Yes 9.77 (1.03-92.50)  9.18 (2.62-32.12)  7.28 (2.01-26.40) 
Primary treatment       
    Radiotherapy 1.00 ( 0.460 1.00 ( 0.709 1.00 ( 0.433
    Surgery 2.12 (0.29-15.44)  0.82 (0.28-2.36)  0.63 (0.19-2.02) 
AJCC, American Joint Committee on Cancer; CI, confidence interval; HR, hazard ratio; LN, lymph node; N/A, not available. a)Cox propor-
tional hazard model, b)No event, c)Others: Base of tongue, soft palate, posterior pharyngeal wall, vallecular. 
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ate analyses including ENEcong as an independent variable, 
patients with ENEcong had significantly poorer OS (hazard 
ratio [HR], 9.77; 95% confidence interval [CI], 1.03 to 92.51; 
p=0.047), PFS (HR, 9.18; 95% CI, 2.62 to 32.12; p=0.001), and 
LC (HR, 7.28; 95% CI, 2.01 to 26.40; p=0.003) (Table 3).

None of the patients in the (CC)RT group demonstrated 

late grade 3 or higher toxicity, whereas three (2.8%), one 
(0.9%), and one (0.9%) patient in the surgery group showed 
late grade 3 dysphagia, grade 3 aspiration, and grade 5 oral 
cavity bleeding, respectively (Table 4).

As mentioned previously, 78 patients (73.6%) in the sur-
gery group received postoperative RT, while 39 patients 

Table 4.  Summary of late toxicity in primary radiotherapy vs. surgery arms

Toxicity
                                Radiotherapy (n=60)                                      Surgery (n=106)

	 Grade	1-2	 ≥	Grade	3	 Grade	1-2	 ≥	Grade	3	

Aspiration 0 ( 0 3 (2.8) 1 (0.9)
Dysphagia  4 (6.7) 0 10 (9.4) 3 (2.8)
Lymphedema 0 ( 0 4 (3.8) 0 (
Neck fibrosis  2 (3.3) 0 15 (14.2) 0 (
Oral cavity bleeding 0 ( 0 1 (0.9) 1 (0.9)
Oral pain 0 ( 0 4 (3.8) 0 (
Otalgia 0 ( 0 2 (1.9) 0 (
Sensory neuropathy  1 (1.7) 0 5 (4.7) 0 (
Shoulder pain 1 (1.7) 0 16 (15.1) 0 (
Tinnitus  1 (1.7) 0 4 (3.8) 0 (
Trismus  0 ( 0 3 (2.8) 0 (
Ulceration 0 ( 0 1 (0.9) 0 (
Xerostomia 9 (15.0) 0 14 (13.2) 0 (
Values are presented as number (%). 

Table 5.  Analysis of factors to predict for postoperative radiotherapy and chemoradiotherapy in patients treated with surgery

  Postoperative RT   Postoperative CCRT

	 OR	 95%	CI	 p-valuea)	 OR	 95%	CI	 p-valuea) 

Clinical T category 
    T0/1 1.00  0.765 1.00  0.317
    T2/3 1.16 0.43-3.11  1.66 0.61-4.50 
Clinical N category      
    N0/1 1.00  NA 1.00  0.913
    N2 NA NA  1.13 0.13-9.81 
No.	of	clinically	positive	LNs       
    < 2 1.00  0.506 1.00  0.004
    ≥ 2 1.55 0.42-5.69  5.15   1.68-15.74 
Maximum	size	of	clinically	positive	LN	(mm)       
    < 20 1.00  0.017 1.00  0.138
    ≥ 20  4.34   1.31-14.45  2.61 0.73-9.29 
Metastatic	LN	with	clinical	extranodal	extension      
    No 1.00  0.650 1.00  0.650
    Yes  0.72 0.18-2.96  0.66 0.18-2.96 
Extranodal	extension	with	conglomeration       
    No 1.00  0.330 1.00  0.019
    Yes  1.95 0.51-7.52  4.83   1.30-17.95 
CCRT, concurrent chemoradiotherapy; CI, confidence interval; LN, lymph node; OR, odds ratio; RT, radiotherapy. a)Mixed-effects logistic 
regression model. 
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(36.8%) were treated with postoperative CCRT. Multivari-
ate analyses showed that a maximum preoperatively posi-
tive LN size of ≥ 20 mm (odds ratio [OR], 3.80; p=0.012) was 
a significant factor in predicting the use of postoperative 
RT. Patients who had two or more clinically metastatic LN  
metastases (OR, 5.15; p=0.004) or metastatic LNs with ENE-
cong (OR, 3.75; p=0.009) showed a significantly higher pos-
sibility of receiving postoperative CCRT (Table 5). Moreover, 
among patients with clinical T1-2N0 disease treated with pri-
mary surgery (n=13), 30.8% (4/13) received postoperative RT 
due to a close resection margin of ≤ 1 mm.

 

Discussion

In the current study, we compared (CC)RT and surgery 
as initial treatments for early-stage hpv+OPC, and found 
no difference in OS, PFS, and LC between the two arms. 
Notably, 73.6% and 36.8% of patients treated with primary 
surgery received postoperative RT and postoperative CCRT, 
respectively. We found pretreatment clinical factors to pre-
dict the necessity of adjuvant therapy, but few studies have 
investigated this issue.

The debate on which of the two treatments is more opti-
mal between primary (CC)RT and surgery in early-stage 
hpv+OPC has continued, as the two methods have reported 
comparable oncologic outcomes [2,8]. Like previous retro-
spective studies, the ‘ORATOR’ study, which was conduct-
ed as a phase II RCT, revealed similar OS and PFS results  
between the two fractionation regimens [9]. Our study 
showed similar results, but it still needs to be verified 
through ongoing prospective studies. The EORTC 1420 ‘Best 
of’ trial is an ongoing phase III prospective RCT evaluating 
clinical outcomes and patient-reported swallowing function 
in T1-2 N0 OPC between novel surgical and RT strategies as 
well as primary TORS/TLM vs. IMRT-based RT [22]. In addi-
tion, an ongoing phase II “ORATOR 2” trial aims to compare 
oncologic outcomes between de-intensified primary RT and 
primary surgery with de-intensified adjuvant therapy [23]. 
Moreover, NRG-HN002 recently reported interesting results 
of a phase II RCT that found a suitable de-escalation treat-
ment regimen for upcoming phase III RCT (NRG-HN005) 
in T1-T2 N1-N2b M0 or T3N0-N2b M0 hpv+OPC. Given the  
results of NRG-HN002, 60 Gy reduced-dose IMRT with 
weekly cisplatin showed comparable outcomes with 70 Gy 
full-dose RT with cisplatin [24]. Through these several pro-
spective studies and de-escalation trials, an optimal treatment 
option may soon be determined for early-stage hpv+OPC.   

Meanwhile, it is important to note that in the current study, 
adjuvant therapy was administered to a significant number 
of patients after primary surgery in early-stage hpv+OPC. 

As two-thirds of the patients received adjuvant therapy in 
the “ORATOR” trial [9,23], our study showed that in patients 
treated with primary surgery, 73.6% and 36.8% received post-
operative RT and postoperative CCRT, respectively. Even in 
clinical T1-2N0 patients, 30.8% required postoperative RT 
due to close resection margins. This could be of great con-
cern because bimodal or trimodal treatment with the addi-
tion of adjuvant RT or CCRT following primary surgery can 
increase acute and late toxicity, which would significantly  
affect patients’ quality of life. Several studies have reported 
increasing complication rates related to adjuvant RT follow-
ing primary surgery. In a multicenter study in the United 
States, adjuvant therapy worsened gastrostomy tube use and 
persistent gastrostomy tube dependence in patients with pri-
mary TLM [25]. Another study assessing quality of life (QOL) 
in patients treated with TORS showed worse speech, diet, 
and eating scores at 6 and 12 months in patients with TORS 
followed by adjuvant RT [26]. Considering the additional 
toxicities associated with adjuvant therapy, determining 
an optimal primary treatment method becomes even more  
important for patients with early-stage hpv+OPC who have 
a good prognosis and would be expected to survive for a 
much longer period of time [22]. Furthermore, several previ-
ous studies have revealed that primary RT and surgery have 
different patterns of toxicity. Patients treated with primary 
RT showed better swallowing function than those treated 
with surgery, whereas they experienced more hearing loss, 
mucositis, and tinnitus. Higher incidence of dysphagia, 
trismus, and postoperative bleeding was also observed in  
patients treated with primary surgery compared with  
patients undergoing primary RT [9]. Our study also observed 
that late grade ≥ 3 dysphagia, aspiration, and oral cavity 
bleeding were more frequently reported in the primary sur-
gery group. Regarding the different toxicity profiles of the 
two treatment methods, management with multimodal adju-
vant treatment might make patients vulnerable to all the side 
effects that increase the risk of late toxicities that interfere 
with QOL. However, trials to de-intensify RT dose for early-
stage hpv+OPC are ongoing [24], making it highly likely that 
de-escalated RT doses would be established in actual clinical 
practice in the near future, which might further reduce the 
RT-induced sequelae. Comprehensively, it would be helpful 
for the patient to select the primary treatment method con-
sidering the similar clinical outcomes of primary surgery and 
RT, the high rate of adjuvant CCRT after primary surgery, 
and the possibility of de-intensification of the primary RT 
dose. 

As one of the objectives of this study, we identified pre-
operative clinical factors that can predict the necessity for 
postoperative (CC)RT. Some previous studies have analyzed 
the risk factors for adjuvant therapy based on pathologic 
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findings after primary surgery [11-13,27]. In a recently pub-
lished study, researchers analyzed clinical, pathologic, and 
socioeconomic predictors of adjuvant therapy in patients 
with TORS. However, only basic clinical characteristics such 
as sex, age, and stage were included in the analysis, and any 
clinical factors that could be helpful in deciding the actual  
treatment method could not be found [28]. Based on the  
results of the current study, preoperative clinical findings 
of LN metastases are predictive and prognostic factors for  
adjuvant therapy. In particular, it might be better to perform 
primary (CC)RT in patients with two or more clinically met-
astatic LNs or ENEcong preoperatively to avoid trimodal 
treatment in early-stage hpv+OPC. 

Our study provided substantial evidence that ENEcong 
was significantly associated with poor oncologic results. 
Several studies have shown that ENE is a prognostic factor 
in hpv+OPC [18,29], although insufficient, it has been repor-
ted in one study as a predictive marker of ENEcong for dis-
tant metastasis (DM) [21]. First of all, in previous studies, 
cENE was found to be an independent prognostic factor in 
cT1-2N1 hpv+OPC [20], and there was a proposal to refine 
N classification to include the concept of cENE in hpv+OPC 
[19]. Although not studied in OPC, conglomerated LNs in  
laryngeal carcinomas has been found to have a detrimental 
effect on survival. The five-year survival rate was 70.1% in the 
absence of conglomerated LN, but it was reduced to 37.2% 
in the presence of conglomerated LNs (p=0.025) [30]. As 
previously mentioned, ENEcong has been explored only in 
one study of patients with advanced-stage III/IV OPC. This 
study described ‘matted nodes’ as the imaging characteristics 
of multiple confluent regional metastases, which was similar 
to our ‘ENEcong’. Of 205 patients, 84% were HPV-positive, 
and 3-year disease-specific survival for patients with matted 
nodes was significantly worse than with nonmatted nodes. 
Furthermore. the positive predictive value of matted nodes 
for DM was 66% [21]. Therefore, although additional rele-
vant studies are lack, ENEcong might be a meaningful indi-
cator to predict adjuvant CCRT in patients with the upfront 
surgery. Of course, further studies are needed to verify this 
issue. Another concern is the discrepancy between cENE and 
ENEcong results as predictors of the need for postoperative 
treatment. In an analysis of S1 Table, we found out ENEcong 
was a statistically meaningful indicator to have poor PFS and 
LC compared to the cENE. And, although no significant dif-
ference was reported, 2-year OS was lower when ENEcong 
existed. These results are believed to have contributed to the 
difference between the two as predictors, which also requires 
further researches in large-scale studies. 

Some limitations need to be addressed. First, our study has 
inherently flaws of a retrospective research. Second, a signifi-
cant number of patients in the primary surgery group under-

went surgery with oropharyngectomy rather than TORS/
TLM. Last, our results came from AJCC 8th edition staging 
system, part of patients before AJCC 8th edition were treated 
based on National Comprehensive Cancer Network (NCCN) 
guidelines which were relied on AJCC 7th edition. Thus, 
the treatment strategies might seem to have any possibility 
of over-intensification in both two treatments. First of all, 
although this study was conducted as a multicenter study 
involving three institutions, it was difficult to have a large 
number of sample size due to the inclusion of only patients 
with early-stage hpv+OPC. To address the second limita-
tion, microinvasive surgical techniques have been gradually 
introduced worldwide since 2010. However, our institutions 
did not frequently perform TORS/TLM in the early era of  
introduction of these techniques, and thus oropharyngec-
tomy including tonsillectomy and oropharyngeal excision 
are still performed when patients’ cases are suitable. Regard-
ing the discrepancy of editions of staging system, it was an 
inevitable issue in this kind of validation study conducted 
in the transition period of changes in staging systems. How-
ever, since the revision of TNM staging, NCCN guideline 
have been the basis for decisions of all clinicians’ treatment 
policy, and our institution’s treatment policy have also been 
based on them at each applicable time period. Hence, despite 
the several limitations, our results are clinically meaningful  
because of the homogenous inclusion of early-stage hpv+ 
OPC and the identification of prognostic factors for predict-
ing the postoperative (CC)RT in patients treated with pri-
mary surgery. As the management of hpv+OPC needs to be 
performed by a personalized approach in a multidiscipli-
nary team, our findings might aid physicians in determining 
which treatment method as tailored to the individual patient. 
Ongoing prospective randomized trials should clarify the 
comparison between primary RT and surgery.
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