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Background and Objectives Oropharyngeal cancers (OPCs) can be staged down to a lower
stage with pl6 positivity and de-escalated therapy has been the common practice. The aim of
this study is to evaluate the survival outcomes based on various clinical factors in advanced
OPC patients.
Subjects and Method A total of 58 OPC patients in the stage [VA based on the American
Joint Committee on Cancer 7th edition were treated with primary surgery or primary chemo-
radiation therapy from 2010 to 2016. A survival analysis was carried out using the Kaplan-
Meier method, log-rank test, and Cox proportional hazards model.
Results The median follow-up was 39.5 months. Thirty-eight and 20 patients received sur-
gery-based and radiation therapy (RT)-based treatments, respectively. Clinical T-stage and treat-
ment method were significant risk factors for 5-year disease-free survival (DFS) rate, and the
treatment method was the only significant risk factor for overall-survival (OS) rate. 5-year DFS
rate in the surgery-based treatment and RT-based treatment was 76.1% and 36.0% (p=0.001).
On multivariate analysis, the surgery-based treatment group was associated with a significant-
ly reduced hazard of death [the hazard ratio (HR) for the radiation-based treatment was 6.565
compared to the surgery-based treatment, p=0.002]. 5-year OS rate in the surgery-based treat-
ment and RT-based treatment was 91.1% and 53.4% (p=0.003), respectively. On the multivari-
ate analysis, the surgery-based treatment group was associated with a significantly reduced
hazard of death (the HR for the radiation-based treatment was 7.544 compared to the surgery-
based treatment, p=0.012).
Conclusion The primary surgery-based treatment for advanced OPC showed a better sur-
vival outcome than the primary radiation-based treatment, irrespective of pl6 positivity.
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Table 1. Clinical characteristics of the patients

Characteristics '\.‘O' i S ST p value
patients (%) CCRT (%) (%)

Age 0.408
<60 29 (50.0) 7 (58.6) 2(41.4)
>60 29 (50.00 21 (72.4) 8 (27.6)

Sex >0.999
Male 56 (96.6) 37 (66.1) 19 (34.0)
Female 2(3.4) 1(50.0) 1(50.0)

Clinical T stage 0.097
T1-2 30(51.7)  23(76.7) 7 (23.3)
13-4 28(48.3)  15(53.64) 13 (46.6)

Clinical N stage 0.650
NO—1 5(8.6) 4(80.0) 1(20.0)
N2 53 (91.4) 34 (64.2) 19 (35.8)

pl1é >0.999
N/A 28 (48.3) 14 (50.0) 14 (50.0)
Negative 11(19.0) 9(81.8) 2(18.2)
Positive 19 (32.8) 15 (78.9) 4(21.2)

Thirty-eight and 20 patients received surgery- and RT-based
tfreatments, respectively. p values from Fisher's exact tests
showed that there were not any significant association be-
tween the therapy and other factors. OP: surgery, RT: radia-
fion therapy, CCRT: concurrent chemoradiotherapy, N/A: not
available
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Table 2. Univariate and multivariate disease-free survival analy-
sis of characteristics in patients with stage IVA oropharyngeal
squamous cell carcinoma

Univariate Multivariate
Characteristics  2Year Hazard
survival p value ratio p value
(%) (95% ClI)

Age 0.217

<60 52.9 Reference

>60 76.6 0.842 (0.268, 2.644)  0.769
Sex 0.329

Male 61.9 Reference

Female 100.0 N/A 0.987
Clinical T stage 0.002

T1-2 85.0 Reference

13-4 34.6 3.614 (1.049, 12.451) 0.042
Clinical N stage 0.711

NO—1 60.0 Reference

N2 64.2 0.878 (0.152, 5.080) 0.884
plé 0.514

N/A 72.7 Reference

Negative 54.5 4.078 (1.055, 15.762) 0.042

Positive 51.6 2.281 (0.656, 7.925) 0.194

Treatment method 0.001
OP+RT/CCRT  76.1 Reference
RT/CCRT 36.0 6.565 (1.959, 21.997) 0.002

Cl: confidence interval, N/A: not available, OP: surgery, RT:
radiation therapy, CCRT: concurrent chemoradiotherapy
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Table 3. Univariate and multivariate disease-specific overall sur-

vival analysis of characteristics in patients with stage IVA oropha-
ryngeal squamous cell carcinoma

Univariate Multivariate
Characteristics 5—y§c1r HOZ‘?Vd
survival p value ratio p value
(%) (95% CI)

Age 0.571

<60 74.3 Reference

>60 84.3 1.373 (0.330, 5.710)  0.663
Sex 0.480

Male 77.8 Reference

Female 100.0 N/A 0.990
Clinical T stage 0.084

T-2 86.9 Reference

T34 69.2 2.390 (0.564,10.115) 0.237
Clinical N stage 0.930

NO—1 80.0 Reference

N2 78.8 1.103 (0.112, 10.855) 0.933
plé 0.736

N/A 76.7 Reference

Negative 77.0 2.400 (0.496, 11.617) 0.276

Positive 90.9 1.013 (0.106, 9.644)  0.991
Treatment method 0.003

OP+RT/CCRT  91.1 Reference

RT/CCRT 53.4 7.544 (1.573, 36.180) 0.012

Treatment method was the only significant factor affecting
survival both in univariate (p=0.003) and multivariate (p=0.012)
analysis. Cl: confidence interval, N/A: not available, OP: sur-
gery, RT: radiation therapy, CCRT: concurrent chemoradio-
therapy

The Effectiveness of Surgery-Based Treatment 1 Kim YC, et al.

o] 3 AJEEo] 854%%} 72.6%(p<0.000D)E {-oJu|5k 2}
o7} QAaL, Thg: EAJol A 424 7]9Ee] A 77} HARA 7]
Hhe] 2| g ot HebE vl dE 0.76095% 4121t 0.72,
0.81; p<0.0001)°]It}. T3t HPV 7 ofiie} ksl &=
&2 27871 g 9438 A7 A0S Byn?

2 AFoA = ]9} 2ol pleS s, BHAte] A7, 4
H, TH7], Ng7lol FasH| 24 719he] A &Rjo] WA
719ke] A2 ECE 9ot JE2ES BYch 1 ol{EE
= A7 28 AAIE(TORS)S Zgst A7) 24
&0 W3t TS o] 83k A e o E Ql
A TS olghE2] ATt =& 7k AR A&
X3 O]JéLMO 7o g2 AzFE 4= Qi)

So] ol Awmm, 1o NY) B

- El>

ah

A~
T
A
=
A,

1

Ol

2]
T
Els
(o]
=

e

o

A ol 3#7__‘— ol A= 4”]6} X}O]% Holz| E@V\]UP
7= —“Pﬂé ’%Lf—goﬂ/ﬂ = T B4 (p=0.002)2} cha

FollA v4ﬂ1 T o 5-2] Aol & HAT 6}
ARk, N%‘ﬂ—‘s Y AEE e E4(p=071D1} o
A (p=0.884)0 A= Fon|et Ao| 5 Hox] St Uk
OS2 oFe] 7] AR} wiiste] A W] Qjof Yo
oY te of Fofl 83 Aol AR & A= 7] IVA
A e 2 S57] wizell NO-19 &8h= &4} 9]
7} A 587 ol SR 53] HolA fofulshA| e
U A0 Yz B0 R ARk pl6e]
s Al b E, v A0 ple Q] SRSt Bl
NS HH pl6 & 0/\40 Q—X}—A Uﬁi }\H}_O_L]. XTtﬂ Eo] AHZ
& HERETE YA FARCR F 29 Atol7} 9
UISHA= QAT ol & AtollA WA A i gt
7F A2 A ol AAFEI} gl B 48.3% 2 &0t
A IR Aoz Azt ofefRt Aik= plo AAPE 84

riet

100

o]
o
I
f

S | S
o 40 o b
[ - -
Ie] PR
3 40 :
g e m e — - = —
w
20 +
—— OP+RT/CCRT
0 4 = = = RT/CCRT only
T T T T T T T
0 20 40 60 80 100 120
A Time (months)

SHE|R] 9 717bo] A7 |Rbe]l R Aol A Y= A
100
_..::“_H_‘
80 - M
8 b
~ 1
L 60 o T
<] A — = — -
g
s 40 H
3
20 4
—— OP+RT/CCRT
0 = = = RT/CCRT only
T T T T T T T
0 20 40 60 80 100 120
B Time (months)

Fig. 1. DFS (A) and disease-specific overall survival (B) curves according to treatment methods. DFS rates and overall survival rates
were significantly different between surgery-based therapy group and radiation-based therapy group. OP: surgery, RT: radiation therapy,

CCRT: concurrent chemoradiotherapy, DFS: disease-free survival.
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Supplementary Materials

The Data Supplement is available with this article at https:/doi.
org/10.3342/kjorl-hns.2020.00990.

Acknowledgments

This study was supported by the Clinical Trial Center of Korea
University Anam Hospital (11502411), the Korea Health Technology
R&D Project (H14C0748) through the Korea Health Industry De-
velopment Institute (KHIDI) of the Ministry of Health & Welfare,
and the Basic Science Research Program through the National Re-
search Foundation of Korea (NRF) funded by the Ministry of Edu-
cation (NRF2018R1D1A1A09083263, 2020R111A1A01072499).

Author Contribution
Conceptualization: Young-Chan Kim, Seung-Kuk Baek. Data

490

curation: Young-Chan Kim, Hyeongeun Kim, Jiwon Kwak, Hoy-
oung Lee. Formal analysis: Young-Chan Kim, Seung-Kuk Baek.
Funding acquisition: Young-Chan Kim. Investigation: Young-Chan
Kim. Methodology: Young-Chan Kim, Seung-Kuk Baek. Project
administration: Seung-Kuk Baek. Software: Young-Chan Kim. Su-
pervision: Seung-Kuk Baek. Validation: Young-Chan Kim. Visual-
ization: Young-Chan Kim. Writing—original draft: Young-Chan
Kim. Writing—review & editing: Young-Chan Kim, Kwang-Yoon
Jung, Seung-Kuk Baek.

ORCIDs
Seung-Kuk Baek
Young-Chan Kim

https://orcid.org/0000-0002-4751-0337
https://orcid.org/0000-0001-9510-1354

REFERENCES

1) Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer
J Clin 2016;66(1):7-30.

2) Pytynia KB, Dahlstrom KR, Sturgis EM. Epidemiology of HPV-
associated oropharyngeal cancer. Oral Oncol 2014;50(5):380-6.

3) Pfister DG, Spencer S, Adelstein D, Adkins D, Anzai Y, Brizel DM,
et al. Head and neck cancers, version 2.2020, NCCN Clinical
Practice Guidelines in oncology. J Natl Compr Canc Netw 2020;
18(7):873-98.

4) Parsons JT, Mendenhall WM, Stringer SP, Amdur RJ, Hinerman
RW, Villaret DB, et al. Squamous cell carcinoma of the oropharynx:
Surgery, radiation therapy, or both. Cancer 2002;94(11):2967-80.

5) Allal AS, Nicoucar K, Mach N, Dulguerov P. Quality of life in
patients with oropharynx carcinomas: Assessment after accelerated
radiotherapy with or without chemotherapy versus radical surgery
and postoperative radiotherapy. Head Neck 2003;25(10):833-9;
discussion 839-40.

6) Garden AS, Kies MS, Morrison WH, Weber RS, Frank SJ, Glisson
BS, et al. Outcomes and patterns of care of patients with locally
advanced oropharyngeal carcinoma treated in the early 21st century.
Radiat Oncol 2013;8:21.

7) Boscolo-Rizzo P, Stellin M, Fuson R, Marchiori C, Gava A, Da
Mosto MC. Long-term quality of life after treatment for locally
advanced oropharyngeal carcinoma: Surgery and postoperative
radiotherapy versus concurrent chemoradiation. Oral Oncol 2009;
45(11):953-7.

8) Kamran SC, Qureshi MM, Jalisi S, Salama A, Grillone G, Truong
MT. Primary surgery versus primary radiation-based treatment for
locally advanced oropharyngeal cancer. Laryngoscope 2018;
128(6):1353-64.

9) Dong Y, Ridge JA, Li T, Lango MN, Churilla TM, Bauman JR, et
al. Long-term toxicities in 10-year survivors of radiation treatment
for head and neck cancer. Oral Oncol 2017;71:122-8.

10) Iyer NG, Tan DS, Tan VK, Wang W, Hwang J, Tan NC, et al.
Randomized trial comparing surgery and adjuvant radiotherapy
versus concurrent chemoradiotherapy in patients with advanced,
nonmetastatic squamous cell carcinoma of the head and neck: 10-
year update and subset analysis. Cancer 2015;121(10):1599-607.

11) Kang Y, Park H, Jung WJ, Ahn SH. Primary treatment and survival
outcomes in oropharyngeal cancer. Korean J Otorhinolaryngol-
Head Neck Surg 2019;62(1):49-56.



Supplementary Table 1. Operations for T3 and T4 patients

cT cN Operations Flap
4a 2 Transoral robotic wide excision of BOT cancer (R), SND (R) (level I, lI), (L) (level I, lll, IV)  None
4a 2 Radical resection of oropharynx & BOT (R) via mandibular swing approach, MRND (B)  ALT free flap reconstruction
40 2 Hemiglossectomy (R) (mandibulotomy approach), SND (R) (level I, II, 1lI, V) RFFF reconstruction
4a 2 Robot assisted transoral oropharyngectomy (R), SND (R) (level II, Ill, V) None
3 2 Wide excision of soft palate cancer (L), MRND (L) Rotation local flap
reconstruction
4a 1 Wide excision of tonsil cancer (L) via lateral pharyngotomy approach, MRND (L) RFFF reconstruction
4a 0 Wide excision of tonsil cancer (R) via lateral pharyngotomy approach (R), SOND (R) RFFF reconstruction
4a 2 Transoral robot-assisted wide excision of tonsil cancer (R), RND (R) None
3 2 Robot assisted transoral oropharyngectomy (R), SND (R) (level II, 1ll, IV) None
4a 0 Transoral robotic surgery (R), tonsillectomy (L) None
3 2 Lateral oropharyngectomy (R), tonsillectomy (L), SND (R) (level Il lll, IV, V) None
4a 2 Wide excision of tonsil cancer (R) (mandible swing approach), extended RND (R) RFFF reconstruction
4a 2 Transoral lateral oropharyngectomy (R), MRND type Il (R) None
3 2 Transoral lateral oropharyngectomy (R), tonsillectomy (L), extended RND (R), MRND None
type lll (L)
4a 2 Total glossectomy, MRND type Il (R), SND level I, II, lll (L), TRAM reconstruction TRAM free flap reconstruction

BOT: base of tongue, SND: selective neck dissection, MRND: modified radical neck dissection, SOND: supraomohyoid neck dis-
section, RND: radical neck dissection, ALT: anterolateral thigh, RFFF: radial forearm free flap, TRAM: fransverse rectus abdominis
myocutaneous, R: right, L: left, B: both





