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ABSTRACT

Background. This study aimed to identify prognostic
clinicopathologic factors that could predict treatment fail-
ure and to analyze clinical data from pl6+ oropharyngeal
squamous cell carcinoma (OPSCC) patients who under-
went surgery.

Methods. Data from pl6+ OPSCC patients who under-
went surgery at Severance Hospital of Yonsei University
were retrospectively reviewed.

Results. The average smoking history was 14.6 pack-years
(range 0-94 pack-years). Of the 188 patients, 73 (38.8%)
underwent transoral robotic surgery (TORS) for surgical
treatment of their primary lesions, and the remaining 115
patients (61.2%) underwent conventional surgery. Extra-
capsular nodal spread was detected in 87 patients (46.3%).
At histologic examination, 67 patients (35.6%) showed
positive surgical margins, and 121 patients (64.4%) had
negative surgical margins. Postoperative adjuvant treat-
ment was performed for 167 patients (88.8%). During the
follow-up period, there were 18 recurrences including 2
local recurrences, 10 regional recurrences, and 6 distant
metastases. During the study period, 17 deaths occurred.
The univariate analysis showed that the American Joint
Committee on Cancer (AJCC) 8th-edition staging system,
lymphovascular invasion, more than four metastatic lymph
nodes, and a smoking history of more than 10 pack-years
were significantly associated with treatment failure. In the
multivariate analysis, only the AJCC 8th-edition staging
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system was significantly associated with the patient’s
survival.

Conclusion. Surgical treatment methods including TORS
for pl6+ OPSCC patients showed excellent oncologic
results, and many previously known clinicopathologic
factors did not show a significant relationship with patient
prognosis. Only the newly revised AJCC 8th-edition stag-
ing system showed a significant relationship with patient
survival, and this should be considered in the setting of
pl6+ OPSCC treatment guidelines in the future.

Traditionally, the main causes of head and neck squa-
mous cell carcinoma (HNSCC) are smoking and drinking,
and the overall incidence of HNSCC has declined due to a
decades-long anti-smoking campaign. On the other hand,
the incidence of oropharyngeal squamous cell carcinoma
(OPSCC) is increasing due to the increase in OPSCC
associated with human papilloma virus (HPV)." About
70% of the OPSCC cases in the United States are reported
to be associated with HPV, and the increase in HPV-as-
sociated OPSCC is common in other developed
countries.”> Findings show that HPV-positive OPSCC
differs significantly from HPV-negative OPSCC in terms
of prognosis and response to therapy.®™

The new revised American Joint Committee on Cancer
(AJCC) 8th-edition staging system is divided into pl16+4
OPSCC and pl6— OPSCC depending on the presence or
absence of pl6 expression, which represents HPV status.
Although p16+ OPSCC generally is known to have a good
prognosis, 5-10% of these patients eventually experience
disease recurrence, and their prognosis is poor.”'" If we
can predict pl6+ OPSCC patients with an exceptionally
poor prognosis, a more aggressive treatment strategy can
be established for these patients. However, the previously
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known prognostic factors for HNSCC are not suitable for
predicting the prognosis of patients with pl6+
opscc.'"?

Recently, one of the major changes associated with
OPSCC due to the emergence of HPV as a new etiology is
the introduction of transoral robotic surgery (TORS). The
use of TORS has the advantage of less morbidity than
radiation therapy or concurrent chemoradiotherapy because
of rapid patient recovery after treatment and loss of func-
tion.'*!'* Therefore, the frequency of surgical treatment for
OPSCC is increasing, and the incidence of chemoradio-
therapy is decreasing. In addition, there is the advantage of
being able to establish a treatment strategy tailored to
individual patients by analyzing pathologic and molecular
characteristics based on the obtained specimen of the
lesion. Thus, the rapid increase in p16+ OPSCC.

The wide adoption of TORS with excellent outcomes in
the treatment of OPSCC requires new treatment guidelines
for these patients. However, no established guidelines
specific for pl6+ OPSCC patients exist to date. To
establish such a treatment strategy, it is necessary to ana-
lyze the postoperative pathologic findings and treatment
outcomes for pl64+ OPSCC patients and to clarify the
prognostic factors of these patients. Therefore, we aimed to
identify clinical and pathologic prognostic factors that
could predict treatment failure and to analyze the clinical
data of p164 OPSCC patients who underwent surgery.

MATERIALS AND METHODS

We retrospectively reviewed data from patients with a
diagnosis of OPSCC at Severance Hospital of Yonsei
University who underwent surgery between November
2005 and November 2015. The current study included only
patients who had received follow-up evaluation for at least
30 months. The mean follow-up period was 61.8 months
(range 30-150 months).

All the patients underwent a complete head and neck
physical examination, including endoscopy, computed
tomography, magnetic resonance imaging, and positron
emission tomography, to assess the extent of the disease
before treatment. Since 2005, we have routinely conducted
pl6 immunohistochemistry tests to investigate the HPV
status of patients with a diagnosis of OPSCC, and only
pl6+ OPSCC patients were included in this study. All
staging of patients was evaluated by the newly revised
AJCC 8th-edition staging system and an old version of the
AJCC T7th-edition staging system. Because this study
investigated only patients who underwent surgery-based
therapy, the tumor-node-metastasis (TNM) staging system
used in this study was pathologic staging based on patho-
logic findings of surgical specimens.

We retrospectively analyzed the medical records from
188 patients with pl6+ OPSCC to collect data on the
patients’ personal information, tumor location and stage,
operation record, hospital record, recurrence of disease,
and survival. All the patients underwent surgery of the
primary site and cervical lymph nodes as a first-line
treatment. Surgical treatment of the primary site also
included conventional surgical treatment or TORS. The
recurrence and distant metastasis were confirmed on his-
tologic examination of the lesions or based on imaging
studies in cases wherein the histologic examination of the
lesions was difficult.

The surgical treatment method for the primary site was
chosen based on the preference of the operator and the state
of the patient. Surgical treatment of the cervical lymph
nodes was performed simultaneously with treatment of the
primary site using elective selective neck dissection for the
negative neck and therapeutic radical neck dissection for
the positive neck.

Adjuvant treatment (radiotherapy or chemoradiother-
apy) was performed for the following adverse pathologic
features: positive margin, extracapsular nodal spread
(ECS), pT3 or pT4 primary tumor, N2 or N3 nodal disease,
perineural invasion (PNI), vascular embolism, and lym-
phatic invasion. Systemic concurrent chemotherapy was
considered in cases with a positive margin, ECS, or both.

When the malignant tumor cells were observed in the
margin of the surgical specimen on pathologic examina-
tion, we defined it as a positive surgical margin. In
pathologic analysis of cervical lymph nodes, ECS was
defined as malignant tumor cells that had spread outside the
capsule of lymph node. Also, irradiation of the primary site
and bilateral neck irradiation were performed for patients
who required adjuvant therapy. Adjuvant treatment was
started 4—-6 weeks after surgery.

The primary end points of the study were recurrence-
free survival and overall survival. In this study, recurrence
was defined as locoregional recurrence and distant metas-
tasis detected 6 months after the end of treatment. The Chi
square test or Fisher’s exact test was used to evaluate
differences in categorical variables between two indepen-
dent groups. An independent two-sample ¢ test was used to
assess differences in continuous variables between two
independent groups. Multivariate logistic regression anal-
ysis was performed to model dichotomous variables. The
Kaplan—-Meier curve was used to analyze recurrence-free
survival and overall survival, and the survival outcomes
were assessed using a log-rank test. A p value lower than
0.05 was considered to indicate statistical significance. The
statistical analyses were performed using SPSS 18.0 for
Windows (SPSS, Chicago, IL, USA).
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TABLE 1 Information on all p16+ oropharyngeal carcinoma (OPC) patients who underwent surgery
Variables All surgical patients Smoking < 10 pack-years Smoking > 10 pack-years p value
(n = 188) (n =104) (n=84)
No. of patients (%) No. of patients (%) No. of patients (%)
Males 159 (84.6) 75 (72.1) 84 (100) < 0.001
Age (years) 0.507
Mean (range) 57.2 (30-81) 56.8 (30-81) 57.7 (39-77)
Smoking history (pack- < 0.001
years)
Mean (range) 14.6 (0-94) 1.3 (0-10) 31.3 (12-94)
Alcohol use 115 (61.2) 49 (47.1) 66 (78.6) < 0.001
Location 0.383
Tonsil 160 (85.1) 88 (84.6) 72 (85.7)
BOT 24 (12.8) 15 (14.4) 9 (10.7)
Soft palate 4 (2.1) 1(1) 3 (3.6)
TNM stage (AJCC 7th ed) 0.833
1 8 (4.3) 5 (4.8) 3 (3.6)
2 17 (9) 9 (8.7 8 (9.5)
3 36 (19.1) 22 (21.2) 14 (16.7)
4 127 (67.6) 68 (65.4) 59 (70.2)
TNM stage (AJCC 8th ed) 0.109
1 143 (76.1) 85 (81.7) 58 (69)
2 39 (20.7) 17 (16.3) 22 (26.2)
3 6 (3.2) 2(2) 4 (4.8)
Surgery 0.295
TORS 73 (38.8) 44 (42.3) 29 (34.5)
Others 115 (61.2) 60 (57.7) 55 (65.5)
ECS 0.770
Yes 87 (46.3) 47 (45.2) 40 (47.6)
No 101 (53.7) 57 (54.8) 44 (52.4)
Margin 0.448
Positive 67 (35.6) 35 (33.7) 33 (39.3)
Negative 121 (64.4) 69 (66.3) 51 (60.7)
Adjuvant treatment 0.999
Yes 167 (88.8) 92 (88.5) 75 (89.3)
No 21(11.2) 12 (11.5) 9 (10.7)
Recurrence 0.630
Local 2 (1) 0 (0) 2 (2.4)
Regional 10 (5.3) 8 (71.7) 2(24)
Distant metastasis 6 (3.2) 329 3 (3.6)
Death 17 (9) 9 (8.7 8 (9.5) 0.999

BOT base of tongue, TNM tumor-node-metastasis, AJCC American Joint Committee on Cancer, TORS transoral robotic surgery, ECS extra-

capsular spread

RESULTS

The study enrolled 188 patients with pl16+ OPSCC,
including 159 men (84.6%) and 29 women (15.4%). The

mean age of the patients was

57.2 years

(range

30-81 years). The average smoking history was 14.6 pack-

years (range 0-94 pack-years), and 115 patients (61.2%)
had a history of drinking. The primary site was the tonsils
in 160 cases (85.1%), the base of the tongue in 24 cases
(12.8%), and the soft palate in 4 cases (2.1%).
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TABLE 2 Incidence of recurrence and death events according to
tumor-node-metastasis (TNM) stage

Subgroup No. of patients %
Recurrence
TNM stage (AJCC 7th ed)
1 0 0
2 2 11.8
3 1 2.8
4 15 11.8
TNM stage (AJCC 8th ed)
1 12 8.4
2 4 10.3
3 2 333
Death
TNM stage (AJCC 7th ed)
1 0 0
2 1 5.9
3 0 0
4 16 12.6
TNM stage (AJCC 8th ed)
1 8 5.6
2 5 12.8
3 4 66.7

AJCC American Joint Committee on Cancer

According to the AJCC 7th-edition staging system, 8
patients (4.3%) had stage 1 disease, 17 patients (9%) had
stage 2 disease, 36 patients (19.1%) had stage 3 disease,
and 127 patients (67.6%) had stage 4 disease. Based on the
newly revised AJCC 8th-edition staging system, 85
patients had stage 1 disease (76.1%), 17 patients had stage
2 disease (20.7%), and 2 patients had stage 3 disease
(3.2%).

Of the 188 patients, 73 (38.8%) underwent TORS for
surgical treatment of their primary lesions, and the
remaining 115 patients (61.2%) underwent conventional
surgery. In 87 patients (46.3%), ECS was detected. Of the
188 patients, 67 (35.6%) showed positive surgical margins
in the histologic examination, and 121 patients (64.4%) had
negative surgical margins. Postoperative adjuvant treat-
ment was performed for 167 patients (88.8%).

During the follow-up period, there were 18 recurrences,
including 2 local recurrences, 10 regional recurrences, and
6 distant metastases. During the study period, 17 deaths
occurred. Other patient information is summarized in
Table 1.

The 188 patients were divided into two groups accord-
ing to smoking habits: one group with a history of 10 pack-
years or fewer and another group with a history of 10 pack-
years or more. Of the 188 patients, 84 had a history of 10

pack-years, and 104 had a history of fewer than 10 pack-
years of smoking. The percentage of men was significantly
higher in the group that had a history of more than 10 pack-
years of smoking. The remaining clinicopathologic factors
showed no significant difference between the two groups
(Table 1).

The incidence of recurrence and death events was ana-
lyzed according to TNM stage (Table 2). Based on the
AJCC Tth-edition staging system, the recurrence event rate
was 11.8% for the stage 2 patients disease, 2.8% for the
stage 3 patients, and 11.8% for the stage 4 patients. Based
on the AJCC 8th-edition staging system, the recurrence
event rate was 8.4% for the stage 1 patients, 10.3% for the
stage 2 patients, and 33.3% for the stage 3 patients.
Compared with the 7th-edition system, use of the 8th-
edition system confirmed that the rate of recurrence
increased numerically with stage.

Death events occurred for 5.9% of the stage 2 patients
and 12.6% of the stage 4 patients classified according to the
AJCC T7th-edition staging system. In contrast, according to
the AJCC 8th-edition staging system, the death rate was
5.6% for the stage 1 patients, 12.8% for the stage 2
patients, and 66.7% for the stage 4 patients. Compared with
the 7th-edition system, use of the 8th-edition system con-
firmed that death events increased numerically with stage.

The univariate analysis evaluated various clinicopatho-
logic factors including the AJCC 7th-edition staging
system, the AJCC 8th-edition staging system, surgical
treatment method, ECS, number of metastatic lymph nodes
(LNs) (< 4 or > 4), lymphovascular invasion (LVI), PNI,
surgical margin status, and adjuvant treatment to determine
the relationship between these factors and 5-year recur-
rence-free survival (Table 3). Only the number of
metastatic LNs and LVI were significantly associated with
5-year recurrence-free survival, and the remaining factors
showed no significant relationships (Fig. 1). We next per-
formed univariate analysis of the relationship between
these factors and 5-year overall survival. The univariate
analysis showed that the AJCC 8th-edition staging system,
the number of metastatic LNs, LVI, and pathologic T
classification were significantly associated with 5-year
overall survival (Fig. 2).

The multivariate logistic regression analysis showed that
LVI was the only statistically significant factor associated
with disease recurrence (p = 0.039). In particular, for the
risk of regional recurrence, the AJCC 8th-edition staging
system (p = 0.041) and smoking history of more than 10
pack-years (p = 0.049) were the only statistically signifi-
cant factors associated with lymph node recurrence.
Finally, the AJCC 8th-edition staging system was the only
factor that showed a statistically significant relationship
with overall patient survival (p = 0.005). The presence of
ECS, surgical margin status, and adjuvant treatment, which
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TABLE 3 Univariate analysis of risk factors predicting 5-year recurrence-free survival (RFS) and overall survival (OS)

Variables No. of patients % 5-year RFS (%) p value 5-year OS (%) p value

Gender 0.062 0.253
Males 159 84.6 88.7 92.1
Females 29 15.4 100 95.8

Age (years) 0.298 0.111
<50 44 234 86.4 71.7
> 50 144 76.6 91.7 93.7

Smoking history (pack-years) 0.573 0.886
None 85 452 90.6 89.9
<10 19 10.1 84.2 94.7
> 10 84 44.7 91.7 88.4

Alcohol use 0.989 0.742
Yes 115 61.2 90.4 91.5
No 73 38.8 90.4 86.8

Location 0.509 0.815
Tonsil 160 85.1 89.4 92.6
BOT 24 12.8 95.8 91.7
Soft palate 4 2.1 100 100

Pathologic T classification 0.709 0.003
T1-2 152 80.9 90.8 92.3
T34 36 19.1 88.9 69.5

TNM stage (AJCC 7th ed) 0.755 0.354
1-2 25 13.3 92.0 94.7
34 163 86.7 90.2 92.3

TNM stage (AJCC 8th ed) 0.060 < 0.001
1 143 76.1 91.6 94.5
2 39 20.7 89.7 85.3
3 6 32 66.7 444

Surgical treatment 0.617 0.141
TORS 73 38.2 91.8 95.9
Others 115 61.2 89.6 88.0

ECS 0.741 0.787
Yes 87 46.3 89.7 89.7
No 101 53.7 91.1 91.9

Metastatic LN 0.050 0.008
<4 140 74.5 92.9 94.3
>4 48 255 83.3 72.1

LVI 0.017 0.029
Yes 65 34.6 83.1 79.6
No 123 65.4 94.1 94.4

PNI 0.393 0.391
Yes 22 11.7 95.5 86.4
No 166 88.3 89.4 93.2

Margin 0.068 0.123
Positive 67 35.6 85.1 80.4
Negative 121 64.4 93.4 93.5

Adjuvant treatment 0.419 0.147
Yes 167 88.8 95.2 100
No 21 11.2 89.8 91.7

BOT base of tongue, TNM tumor-node-metastasis, AJCC American Joint Committee on Cancer, TORS transoral robotic surgery, ECS extracapsular spread,
LN lymph node, LVI lymphovascular invasion, PNI perineural invasion
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FIG. 1 The 5-year recurrence-free survival of p16+ oropharyngeal squamous cell carcinoma (OPSCC) patients according to a lymphovascular

invasion and b number of metastatic lymph nodes (< 4 or > 4)

are known to be prognostic factors for HNSCC, did not
show any significant relationship with disease recurrence or
overall survival.

DISCUSSION

This study analyzed prognostic factors related to disease
recurrence and overall survival. In the univariate analysis,
more than four metastatic LNs and LVI had a significant
relationship with disease recurrence, but only LVI was
significantly associated with disease recurrence in the
multivariate analysis. Of 18 disease recurrences, 55.6%
were regional recurrences. In the multivariate analysis, the
AJCC 8th-edition staging system and a smoking history of
more than 10 pack-years were significantly associated with
regional LN recurrence. In terms of overall survival, only
the AJCC 8th-edition staging system showed a statistically
significant relationship in the multivariate analysis.

Previously known adverse features such as ECS, surgi-
cal margin status, and PNI did not show a statistically
significant relationship with treatment failure in this
study.” Although previous studies have reported that
adjuvant radiation is a significant factor related to disease
recurrence, this study did not show a statistically significant
relationship between this factor and disease recurrence.'®

The most significant prognostic factor for patient sur-
vival was the newly revised AJCC 8th-edition staging
system. As seen in this study, the AJCC 8th-edition staging

system resulted in downstaging for a large number of
patients compared with the AJCC 7th-edition staging sys-
tem. Disease recurrence and death events according to
TNM staging increased numerically as use of the AJCC
8th-edition staging system increased, which was not the
case for the AJCC 7th-edition staging system. Previous
known adverse factors such as ECS, margin status, LVI,
PNI, and adjuvant therapy were not associated with patient
prognosis. This suggests that new treatment guidelines are
needed to determine the indications for adjuvant therapy
after surgery for pl64+ OPSCC patients. However, the
current National Comprehensive Cancer Network (NCCN)
guideline, widely applied in clinical practice, defines
adverse pathologic features such as ECS, positive margins,
pT3 or pT4, N2 or N3, PNI, and vascular embolism and
recommends adjuvant treatment for patients with these
factors. It does not reflect the different clinical features and
prognosis of pl6+ OPSCC and does not even reflect the
AJCC 8th-edition staging system.

The mean follow-up period of this study was 60 months,
which was relatively long compared with other previous
studies, and it included a relatively large number of
patients (n = 188). However, the retrospective design of
this study was a limitation, and selection bias was a
problem because only patients who underwent surgery
were included in the study. In addition, some pl6+
OPSCC patients treated with surgery and adjuvant therapy
could have avoided adjuvant therapy considering their
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FIG. 2 The 5-year overall survival of pl6+ oropharyngeal squamous cell carcinoma (OPSCC) patients according to a the AJCC 8th-edition
staging system b number of metastatic lymph nodes (< 4 or > 4), and (c¢) lymphovascular invasion. AJCC, American Joint Committee on Cancer

favorable results. However, we recommended and per- Surgical treatment methods, including conventional
formed adjuvant therapy based on the old-fashioned  surgery and TORS, for pl6+ OPSCC patients showed
indications of previous guidelines. Further studies should  excellent oncologic results, and many previously known
establish de-intensified treatment strategies based on the  clinicopathologic factors did not show a significant rela-
prognostic factors identified in these patients and present  tionship with patient prognosis. Only the newly revised
their indications. AJCC 8th-edition staging system showed a significant
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relationship with patient survival, and this should be con-
sidered in the setting of p16+ OPSCC treatment guidelines
in the future.
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