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Overall and disease-specific survival outcomes following primary surgery
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Abstract (J Korean Assoc Oral Maxillofac Surg 2019;45:83-90)

Objectives: This study evaluated the predictive factors for survival of patients with oral squamous cell carcinoma (OSCC) and investigated the overall
and disease-specific survival (DSS) outcomes.

Materials and Methods: A total of 67 consecutive patients who underwent surgery for OSCC from January 2006 to November 2014 were included
in this study. Patients were classified according to age, sex, pTNM stages, primary sites, smoking and alcohol drinking habits, depth of invasion, peri-
neural and lymphovascular invasion, cell differentiation and postoperative radiotherapy. Kaplan—Meier methods were used to estimate the survival
categorized by patient groups. Cox regression methods were used to investigate the main independent predictors of survival.

Results: Nineteen patients died of OSCC during follow-up periods. Another five patients died of other diseases including lung adenocarcinoma (n=1),
cerebral infarction (n=1), general weakness (n=2), and pneumonia (n=1). The tongue (n=16) was the most common site for primary origin, followed by
buccal mucosa (n=15), mandibular gingiva (n=15), maxillary gingiva (n=9), floor of mouth (n=9), retromolar trigone (n=2), and palate (n=1). Eleven
patients had pTNM stage I disease, followed by stage Il (n=22) and stage IV (n=34). No patients had pTNM stage III disease in this study. The overall
survival of all patients was 64.2% and the DSS was 71.6%. DSS of patients with stage I and II disease was 100%. Stepwise Cox regression showed the
two predictors for DSS were pTNM stage (P<0.0001, odds ratio=19.633) and presence of metastatic lymph nodes (P=0.0004, odds ratio=0.1039).
Conclusion: OSCC has been associated with poor prognosis; however, there were improved survival outcomes compared with past studies. Ad-
vanced-stage disease and presence of metastatic lymph nodes were associated with poorer survival compared with early-stage OSCC and absence of

neck node metastasis. Stage [ and Il OSCC were associated with excellent survival results in this study.
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I. Introduction

Oral squamous cell carcinoma (OSCC) is a common ma-
lignancy worldwide, with regional variations in incidence and
mortality'”. The most common risk factors associated with
OSCC are tobacco and alcohol abuse”; however, the incidence
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in younger than 40 years without tobacco and alcohol abuse
has increased’. Survival outcomes of OSCC have improved
over the last 20 years, but the prognosis is still relatively un-
favorable, with 5-year overall survival (OS) and disease-free
survival estimated to be 47% and 74%®*. Prognosis is thought
to be influenced by factors related to the host, surgeon, and
tumor. Establishing the interaction between these factors and
patient prognosis is important. The most well-known critical
factors associated with survival are disease stage at initial
diagnosis, neck metastasis, invasiveness of cancer cells, and

. 5,6,9-18
tumor thickness™

. If regional metastases have occurred,
the 5-year survival of OSCC is halved; therefore, the single
most important clinical predictor in determining survival is
the existence of clinically positive lymph nodes’. Other clini-
cal and histopathologic prognostic factors include the size of
the primary tumor, site, grade of cell differentiation, depth

of invasion, biologic tumor markers, perineural invasion,
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distance between the patient’s home and the hospital, and
patient compliance®”'*. Also, there is some evidence that the
presence of tumors in the oral cavity can affect the outcome'”.
Surgical experience and a well-coordinated team approach
with a medical oncologist and radiotherapist are also key fac-
tors for successful results. However, it is difficult to measure
the skillfulness of the surgeon and the medical oncologist.

The main purpose of this article is to report the OS and
disease-specific survival (DSS) of a consecutive series of
patients presenting with oral cancer from 2006 to 2014 in the
Department of Oral and Maxillofacial Surgery at Asan Medi-
cal Center (Seoul, Korea). We relate survival to clinical and
pathologic factors including TNM stage, tumor site, tumor
thickness, smoking and alcohol drinking habits, invasion of
nerve and lymphovascular tissues, cell differentiation, and
postoperative radiotherapy.

Il. Materials and Methods

1. Patients

The data in this study reflect the survival outcomes of pri-
mary OSCC. The patients underwent oral and maxillofacial
surgery by a single surgeon. The patients for this study were
chosen based on strict inclusion and exclusion criteria.(Table
1) This cohort study comprised 216 patients who had been
treated between January 2006 and November 2014 for oral
cavity cancers including SCC, salivary gland cancer, mela-
noma and sarcoma. A total of 67 patients satisfied the inclu-
sion criteria. No patients dropped out during the observation
periods. Patients with primary OSCC, resectable OSCC or a
single primary site were included. Patients presenting with
unresectable OSCC (n=26) or patients not eligible for general

Table 1. Inclusion and exclusion criteria for the study

Inclusion criteria Exclusion criteria

Primary OSCC Referred patients after recurrence
Single site Referred patients after neoadjuvant
Resectable OSCC chemoradiotherapy

Unresectable OSCC

Not acceptable for general anesthesia

Multiple primary OSCC

Oral cavity cancer other than OSCC

Presence of distant metastasis at initial
work-up

Refusal of surgical treatment

Primary intra-osseous SCC

(OSCC: oral squamous cell carcinoma, SCC: squamous cell carcinoma)
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anesthesia (n=4) were excluded and transferred to the De-
partments of Oncology or Therapeutic Radiology for pallia-
tive treatment. Patients who were referred after neoadjuvant
chemotherapy were also excluded (n=2), as were referred
patients with recurrent mass or multiple primary OSCC (n=3).
Although primary intraosseous squamous cell carcinoma
(PIOS) has similar histopathologic characteristics to OSCC,
patients with PIOS (n=2) were also excluded from this study:
unlike OSCC, which basically originates from oral mucosa,
PIOS originates from bone. Other exclusion criteria were
oral cavity cancers other than OSCC, including osteosarcoma
(n=5), metastatic cancer from another organ (n=37), salivary
gland cancer (n=57), and presence of distant metastasis (n=2)
at first visit. Patients who refused surgical treatment (n=11)
were also excluded.

Patients were classified according to sex, stage, primary
sites, histologic grade, depth of invasion, pathologic lymph
node status, radiotherapy, survival, and cause of death. The
ages of the patients ranged from 20 to 84 years, with a mean
age of 61.3+13.2 years. There were 45 men (67.2%) and 22
women (32.8%). The Institutional Review Board from Asan
Medical Center issued an exemption from approval to this
study, because we collected existing data in such a manner
that the subjects could not be identified.

2. Treatment protocol

Our department advocated radical primary surgery with
free flap reconstruction where indicated in the management
of oral cavity cancer. Surgery was performed with intention
to cure by resection with a 1 to 1.5 cm safety margin. The
procedure consisted of mass excision and/or neck dissection
in the primary site. Neck dissection was performed when the
risk of occult metastasis was higher than 15% or when manu-
al examination and magnetic resonance imaging showed pos-
itive neck metastasis. Patients with NO disease who required
free flap reconstruction also underwent selective neck dissec-
tion of level I, I1, and III. A frozen biopsy was performed dur-
ing the surgery at 8 or more sites. A close or positive margin
was treated by further resection. Additional frozen biopsies
were taken until a negative margin was confirmed. At the
time of mass excision, reconstruction using microvascular
free flaps was also performed by the same surgeon. Free flap
methods included radial forearm flap, fibular free flap, and
latissimus dorsi free flap™. Postoperative radiotherapy was
performed for patients with biopsy results of positive or close

resection margin (less than 5 mm) and pathologic results of



positive neck metastasis.
3. Statistical methods

Survival time was calculated in months, from time of
surgery to date last known alive by follow-up or telephone
check-up, or date of death using a right censoring method.
Cause of death was classified as either disease specific or
from other causes for calculation of the DSS or OS rate. The
y* test with Yates’ correction was used to compare the propor-
tions. The Kaplan—Meier algorithm was used to estimate OS
and DSS. The significant difference between survival curves,
when grouped according to all specific explanatory variables,
was tested using the log-rank test.

Sex, age (younger than 50 vs 50 and older), stages (stage
I, IT vs stage IV), primary sites, histologic grades (well vs
moderately vs poorly differentiated), depth of invasion (under
vs over 5 mm) and pathologic lymph node status (positive
vs negative) were analyzed to identify predictive factors for
survival. The Cox proportional hazards model with time-
constant covariate model was used to perform a multivariate
analysis of these factors. Likelihood-ratio statistics based on
the conditional parameter estimate methods of forward selec-
tion were used for analysis. The level of significance was
set as P<0.05. Statistical analyses were carried out using the
IBM SPSS for Windows (ver. 21.0; IBM Corp., Armonk, NY,
USA).

lll. Results

A total of 67 patients had primary surgery under general
anesthesia, and 19 patients (28.4%) received postoperative
radiotherapy. The OS was 64.2% (43/67), while the DSS was
71.6% (48/67).(Fig. 1) Patient characteristics associated with
OS and DSS are listed in Table 2. A total of 24 patients died
during the follow-up period. Among them, 19 patients died
of OSCC. The causes of death were local recurrence (n=7),
loco-regional recurrence (n=11), and distant metastasis to
lung (n=1). Five patients died of other diseases: lung adeno-
carcinoma (n=1), cerebral infarction (n=1), general weakness
due to old age (n=2), and pneumonia (n=1).

The follow-up periods for the 67 patients ranged from 3
to 145 months, with a mean of 60.5+38.6 months. The aver-
age survival periods of the survivors and the deceased were
21.6+16.7 months (range, 39-145 months) versus 21.6+16.7
months (range, 3-60 months). The average survival periods
of the 19 patients who died of OSCC ranged from 3 to 56

Overall and disease—specific survival outcomes following primary surgery for OSCC

months with a mean of 18.3+14.4 months.

Age (younger than 50 vs 50 and older) and sex did not
show any significant difference in OS and DSS. There were
neither smokers nor heavy drinkers in the female group.
Smoking and alcohol drinking also were not related with sig-
nificant differences of OS and DSS.

Tongue (n=16) was the most common site for primary ori-
gin, followed by buccal mucosa (n=15), mandibular gingiva
(n=15), maxillary gingiva (n=9), floor of mouth (n=9), retro-
molar trigone (n=2), and palate (n=1). The deaths associated
with each site were 3 patients with tongue, 5 patients with
buccal mucosa, 5 patients with mandibular gingiva, three
patients with maxillary gingiva, two patients with floor of
mouth, and one patient with retromolar trigone. The primary
sites were not significantly associated with the OS (P=0.3928)
and DSS (P=0.8978).

Fifty-seven patients (85.1%) underwent neck dissection
simultaneous with primary resection. Ten patients did not
receive neck dissection during the primary operation because
of maxillary OSCC with NO neck (n=4) and small primary le-
sions (n=6). However, four patients died of local recurrences
(n=2), loco-regional recurrence (n=1), and second primary
lesion (n=1). Neck dissection was not significantly associated
with OS and DSS.

Eleven patients had pTNM stage I disease, followed by
stage Il (n=22) and stage IV (n=34). There were no patients
with stage III disease in our study. N1 category disease was
found in six patients, but the primary lesion invaded the adja-
cent muscles in four patients and the maxillary and the man-
dibular bone in two patients. Therefore, all patients with N1
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Fig. 1. Overall survival (OS) and disease-specific survival (DSS) of
67 patients with oral squamous cell carcinoma.
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Table 2. Survival analysis for 67 patients with oral squamous cell carcinoma

Factor n(%) DSD DSS (%) DSD (%) P-value Odds OD OS (%) OD (%) P-value  Odds

Age (y1) 0.9304 09375 07863 1217
<50 11(164) 3 727 273 3 727 2713
>50 56(83.6) 16 714 28.6 21 625 375

Sex 04667  0.5662 03796  1.845
Male 45672) 11 75.6 24.4 14 689  31.1
Female 2328 8 63.6 36.4 10 545 455

Tobacco 07552 1.3750 0.6234  0.6818
Yes 35(522) 11 68.6 314 14 60.0 400
No 32(478) 8 75.0 25.0 10 68.8 313

Alcohol 06272  0.6462 0.6234  0.6818
Nonorlight — 41(612) 13 68.3 317 14 659 341
Heavy 26(388) 6 76.9 23.1 10 61.5 385

TNM <0.0001%  19.6330 <0.0001% 22.143
Stage I-IT 33(493) 0 100.0 0.0 2 939 6.1
Stage LIV 34(50.7) 17 50.0 50.0 20 412 588

LN 0.0004%*  0.1039 0.0047%  0.162
Positive 17(254) 11 353 64.7 12 294 706
Negative 50 (74.6) 8 84.0 16.0 14 720 280

DOI 0.0587  3.7500 0.0682  3.143
<5 28(41.8) 4 85.7 14.3 6 786 214
>5 39(582) 15 61.5 385 18 538 462

PNI 0.8449  0.7826 09267  1.122
Yes 3 (4.5) 1 66.7 333 1 667 333
No 64 (95.5) 18 719 28.1 23 641 359

LVI 03061  0.2519 0.8973  0.8846
Yes 5(7.5) 2 60.0 40.0 2 60.0 400
No 62(925) 17 726 274 23 629 371

ND 06134  1.8670 07651 1233
Yes 57(85.1) 15 737 263 20 649  35.1
No 10(149) 4 60.0 40.0 4 60.0 400

RT 0.0928  0.3706 0.1278  0.3706
Yes 19(284) 10 474 52.6 10 474 526
No 48(71.6) 9 81.3 18.8 14 708 292

Site 0.8978 0.3928
Tongue 16(23.9) 3 81.3 18.8 3 813 188
Buccal 15224) 5 66.7 333 7 533 467

mucosa

FOM 9(13.4) 2 77.8 22 2 778 222
Mn. gingiva 15 (22.4) 5 66.7 333 8 46.7 533
Mx. gingiva ~ 9(134) 3 66.7 333 3 667 333
RMT 2(3.0) 1 50.0 50.0 1 500 500
Soft palate 1(1.5) 0 1000 0.0 0 1000 00

(DSD: disease-specific death, DSS: disease-specific survival, OD: overall death, OS: overall survival, LN: lymph node metastasis, DOI: depth of
invasion, PNI: perineural invasion, LVI: lymphovascular invasion, ND: neck dissection, RT: radiotherapy, FOM: floor of mouth, Mn.: mandible,

Mx.: maxilla, RMT: retromolar trigone)
*P<0.05.
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category disease were classified as having stage IV disease.

Neck node metastasis was found in 17 patients. For lymph
node status, pathologic examination revealed that 59% were
NO grade, 13.9% were N1 grade and 4.2% were N2b grade.
Lymph node size of over 6cm was not found in this study.
The pathologic report after mass excision and neck dissection
revealed that 41.7% were stage II and 45.8% were stage IV.
In stepwise Cox regression, the two predictors selected for
DSS were pTNM stage (P<0.0001, odds ratio=19.633) (Fig.
2) and presence of metastatic lymph node (P=0.0004, odds
ratio=0.1039).(Fig. 3)
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Through histopathologic examination, 67 patients’ histo-
logic grades were classified as well, moderately, and poorly
differentiated. Well differentiated grades were found in
62.5% and moderately differentiated grades were found in
29.2%. Only one patient was revealed as having poorly dif-
ferentiated disease. It was difficult to estimate OS and DSS
related to histologic grade because few patients had poorly
differentiated disease, but histologic grade (well and moder-
ate differentiation) did not show significant associations with
OS and DSS.
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Fig. 2. Comparison of the disease-specific survival of neck node
positive and negative groups.
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IV. Discussion

This is the first article from our department to concentrate
on the OS and DSS with OSCC. The study was designed in
2006, and no patients dropped out. Despite the advancement
of cancer therapy, the survival rate for OSCC has not signifi-
cantly changed over the past 20 years. Since the 1970s, sur-
vival rates for oral cancer have remained constant whilst the
incidence has increased among the younger and non-smoking
populations™. In several recent studies, the 5-year survival
rate was 47% to 58% . In comparison, OS and DSS in our
study were 64.2% and DSS 71.6%, which were quite favor-
able results. DSS for patients with stage I and II disease was
100%.

Tumor behavior in patients is highly variable and depends
on several host and primary tumor factors. Predicting these
behaviors is important to determine the prognosis of the
patient and select the proper optimal treatment. Oral and
maxillofacial departments at relatively few institutions have
reported the survival data of their patients with OSCC, be-
cause diligence is required in collecting accurate data from
a relatively small number of patients. With a history of 29
years, our department has used a computer system to collect
data since 2006 on patients with oral cancer. All the data were
organized for statistical analysis regarding demographic char-
acteristics, tumor characteristics, survival, and comorbidity.

Previous studies have reported on risk factors that are as-
sociated with the survival rate. Such factors include clinical
aspects (patch, plaque, papule, nodule, and ulcer), size (T

stage), regional metastasis (N stage), clinical stage, and treat-
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Fig. 3. Disease-specific survival for 67 patients with oral squa-
mous cell carcinoma by pTNM stage.
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ment (surgical, radiotherapy, adjuvant, or no treatment)®. Our
results did not show any significant difference of survival
with age, sex, primary sites, smoking and drinking habits,
differentiation, depth of invasion, and postoperative radio-
therapy. Two factors that were related to OS and DSS were
pTNM stage and presence of neck node metastasis. Studies
have shown that patients with advanced-stage disease have
lower survival’. In fact, a recent study states that the most
important clinical predictor of survival remains TNM stage
at the time of diagnosis®. The survival rate is lower in poor-
grade or advanced TNM stages™***. In our study, patients
with stage I and II disease showed DSS of 100%. It could be
concluded that early-stage OSCC is curable, and therefore
early detection is critical. The importance of routine dental
check-ups should be emphasized. Our sample included no
patients with stage III disease, because we categorized our
patients based on pathologic staging, not clinical staging. It
was due to shrinkage (30%-40%) of the pathologic specimen
after formalin fixation which made the specimen appear to be
a lower tumor stage.

Patients who presented with advanced-stage (stage IV) dis-
ease had a worse prognosis than those with early stages (stage
I and II). Patients with advanced-stage disease are more likely
to have positive margins, positive metastatic nodes and nu-
merous medical comorbidities. Surgery itself is more compli-
cated for these patients, and motality is potentially higher”’.

According to the literature, cervical lymph node metasta-
sis is the strongest independent prognostic factor in OSCC”.
When neck node metastasis occurs, the cure rate declines by
approximately 50%. In our study, regional lymph node me-
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tastasis was significantly associated with poor outcome. The
status of the cervical lymph nodes has been recognized as
the single most important factor influencing survival’. Nodal
disease can decrease survival rates by 50% or more”. Among
our patients, those without nodal metastasis (NO) showed a
higher survival rate than patients with nodal metastasis (N1
and N2b).

In our study, there was no significant association with
smoking and drinking habits. This may be associated with
sex difference. Even though our study did not show a signifi-
cant difference of survival between sexes, there were twice as
many male patients than female patients (male:female=45:22).
None of the female patients were smokers, but 35 of the
45 male patients were smokers (77.8%). This suggests that
smoking is related to the occurrence of OSCC in male pa-
tients. Previous studies have also mentioned that smoking
and alcohol use are the two main risk factors for oral SCC™.
The occurrence in women might be associated with human
papilloma virus (HPV). HPV is an independent risk factor for
development of OSCC. In a previous study, HPV DNA was
found in 17.5% of lesion samples from patients with OSCC’".

Zelefsky et al.”* evaluated the relationship of anatomic
site with the treatment outcome of patients with advanced-
stage oral cavity cancers that were treated with surgery and
radiotherapy between 1975 and 1985. The anatomic site had
a significant relationship with treatment outcome. Some stud-
ies have reported that the increased risk of nodal metastasis
in OSCC is dependent on the location of the primary tumor

(from the lips to the oropharynx)*'>'® 1.7

. However, Kim et a
proposed that little difference is found based on anatomic
site alone. In our study, patients with cancer at the floor of
mouth showed significantly better prognosis than patients
with cancer at the maxilla and retromolar trigone. However,
the stages of the floor of mouth (FOM) OSCC were stage |
and II (n=7) and stage IV (n=2). Two patients with stage IV
disease died of their disease. Early-stage cancer in the FOM
showed a better prognosis than other sites. Regarding the
value of histologic grading for OSCC, studies have shown
that poorly differentiated tumors have more metastases than
well differentiated counterparts™. Also, poorly differenti-
ated tumors were associated with a higher rate of positive
margins”’. According to our results, however, there was no
significant difference between the well and moderately differ-
entiated groups. As mentioned above, there was only one pa-
tient whose biopsy result was poorly differentiated. Because
of a small sample size, it was difficult to conduct histologic

grading and make comparisons with other samples. A larger
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sample size is needed in future studies.

Sixty-two patients showed no cancer cell-positive margins
after final pathologic examination. Among the 19 patients
who died of local and regional recurrence, five patients had
margin-positive tumors even though a negative margin was
observed in the frozen section taken during surgery. All pa-
tients with positive margins received radiotherapy; however,
the adjunctive therapy was ineffective. Fourteen patients
showed local or regional recurrence even though a clear re-
section margin was obtained during the surgery. Because it
is impractical to examine the whole margin, there is always
a possibility of focal invasion of OSCC. The surgical margin
should be carefully determined with clinical and radiological
examination.

There are other factors that affect the prognosis and sur-
vival of OSCC. Tumor thickness and depth of invasion are
known as critical prognostic indicators for upper aero-diges-
tive neoplasm, especially regional metastasis’~>*’. The depth
of invasion indicates the extent of growth into tissues below
the epithelial surface. Thickness is a direct measurement of
the vertical volume of the tumor. Many studies imply that
the thickness of the tumor is an important predictor of local
recurrence’ .

The surgeon-related factor is also known to affect the sur-
vival of OSCC; however, it is not easy to evaluate the experi-
ence of the surgeon. Our results showed favorable survival
rates compared to other studies. Surgeon’s skills, facility of
the hospital, and nursing in the intensive care unit are critical
to survival and postoperative morbidity.

The limitations of the study include a small sample size
and retrospective study design. Additional prospective multi-
center studies are needed to confirm the findings of the pres-
ent study.

V. Conclusion

OSCC has a poor prognosis, with an OS of 64.2% and a
DSS of 71.6%. Patients with advanced TNM stage cancer
showed a lower survival rate than patients with early-stage
disease. Patients with lymph node metastasis showed a lower
survival rate compared with patients without lymph node
metastasis. Other clinical and pathologic factors did not show
any significant differences in survival rate in our study. How-
ever, a large-scale study will be required in the future to con-
firm our findings. Patients with stages I and II OSCC showed
excellent survival results in this study.
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