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Abstract

Introduction The incidence of oral tongue squamous cell carcinoma (OTSCC) is increasing. OTSCC is comparatively
higher in our region owing to the consumption of tobacco, beetle nut, alcohol, and poor oral hygiene. There is pau-
city of survival data for OTSCC from our high-burden region.

Background There is paucity of survival data for OTSCC from our high-burden region, we aimed to determine 5-year
overall and disease-free survival of patients with OTSCC.

Methods A retrospective chart review was conducted for all the patients treated for oral tongue squamous cell carci-
noma from January 2000 and December 2013. The data on overall survival and disease-free survival was collected via
telephonic interviews up till 2018. Kaplan Meier curves were plotted to graphically represent survival.

Results A total of 131 patients were included. The mean age of the patients was 49.4 +12.98 years, with most
patients being male (65.9%). The most common tumor stage was T2 (55.1%) and the most common nodal stage was
NO (57.7%). Five-year disease-free survival was 59.2%, and overall survival was 60.7%. Overall survival dropped steeply
from 84.4 to 7.5% in patients who developed recurrence in our cohort.

Conclusion The most significant factor influencing the survival of patients with OTSCC is tumor recurrence. 5-year
recurrence-free survival was 84.4% which is greater than reported in literature. This could be due to the low incidence
of perineural and perivascular invasion in our population. Further research on factors leading to recurrence should be
done.
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Background

Oral cavity cancer is the eleventh most common cancer
worldwide and is the second most common cancer in
Pakistan [1, 2]. The most frequently affected sub-site is the
oral tongue [3]. More than 95% of oral tongue cancers are
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alcohol, and poor oral hygiene [1]. There is an ever-grow-
ing need for awareness of the risk factors and early symp-
toms of OTSCC among the high-risk groups [1].

Various operative and non-operative treatment modali-
ties are available for OTSCC, the choice of treatment
modality is based on prognostic factors such as the clini-
cal and radiological staging which includes the presence
or absence of ipsilateral and contralateral nodal metas-
tases [4, 8]. The main stay of treatment for OTSCC is
surgical resection of the tumor with wide margins with
dissection of cervical lymph nodes which is followed by
adjuvant radiotherapy and chemotherapy in case of high-
risk features on histopathology [8—12]. Neck dissection
is considered an integral part of the treatment plan as
approximately 25% of the cases of OTSCC have occult
neck nodal metastases [13]. Although surgery is known
for its better survival outcome, it also has its own share of
potential complications, which include wound infection,
orocutaneous fistula formation, and flap necrosis [14,
15]. Late-stage OTSCC (Stage IVb) patients are offered
non-curative, palliative treatment options which include
radiotherapy and chemotherapy, these can prolong as
well as improve quality of life [16, 17].

There is paucity of survival data for OTSCC from our
region, the aim of our study was to determine the sur-
vival as well as associated factors for OTSCC patients
presenting to our tertiary care center which caters to a
high disease burden population.

Methods

A retrospective chart review was conducted at a ter-
tiary care referral center on OTSCC patients. Data was
collected after prior approval from Aga Khan Univer-
sity Hospital Institutional Ethical Review Committee
(ERC Approval Number: 5150-CHS-ERC-17). Data was
retrieved for patients operated on between January 2000
and December 2013 at an academic private tertiary care
hospital. Survival was assessed till May 2018. The data on
overall survival and disease-free survival was collected
via telephonic interview.

All the patients with OTSCC treated in the designated
time bracket were included. Patients with a history of
initial treatment before January 2000 or those treated
outside our center (to maintain homogeneity) were
excluded. Patients who underwent palliative treatment
or those with missing records were also excluded. Data
was collected on demographics, disease-related vari-
ables, treatment, and survival of patients. Margins of pri-
mary tumor resection if more than 5 mm were reported
as clear, <5 mm but>1 mm were reported as close,
and <1 mm or with gross tumor present at margin bed
was reported as involved.
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Mean and standard deviation were reported for con-
tinuous normally distributed variables, and frequency
and percentages were reported for categorical vari-
ables. Kaplan—Meier curve was plotted to graphically
represent survival. Survival was reported months from
the date of surgery. Analysis was performed on Stata
version 12 (StataCorp LLC, College Station, TX, USA).

The work has been reported in line with the
STROCSS criteria [18].

Results

A total of 131 patients fulfilling the eligibility crite-
ria were included in our study. The mean age of the
patients was 49.4+12.98 years, with most patients
being male (65.9%). The mean depth of tumor invasion
was 0.97 £0.64 mm. While 52.7% of the patients had
right-sided oral tongue cancer, 47.3% of the patients
had left-sided oral tongue cancer. The most common
ipsilateral neck dissection was modified radical neck
dissection (69.2%), whereas the most common con-
tralateral neck dissection was selective neck dissection
(43.6%).

On histopathology, majority of the patients had
moderately differentiated tumor (61.5%) and poorly
differentiated tumor was the least common (3.8%).
Moreover, on histopathology, most of the patients had
clear surgical margins (58.3%) whereas 32.3% had close
surgical margins and in only 9.4% of the cases, surgical
margins were involved. On pathologic review, we found
that peri-neural invasion (PNI) was present in 3 cases
(2.3%) and peri-vascular invasion (PVI) was present in
5 cases (3.9%). Patients had T stage ranging from T1
to T4a with T2 (55.1%) being the most common and N
stage ranging from NO to N2c with NO (57.7%) being
the most common. Majority of the patients had stage
II oral tongue cancer. The results for patient and tumor
characteristics are further illustrated in Table 1.

Radiation was part of the treatment in 59.5% of the
patients whereas chemotherapy was part of the treat-
ment in 26% of the patients. Recurrence was seen in
42.7% of the patients. The mean disease-free survival
was 45.6+1.8 months, overall 5-year survival was
60.7% and time of mortality was 46.60 +19.81 months.
The results for treatment and survival are shown in
Table 2. When stratified on recurrence overall sur-
vival of 84.4% was seen in patients who did not develop
recurrence at 5 years whereas, survival dropped expo-
nentially (7.5%) in patients who did develop recurrence.
Kaplan-Miere curve of disease-free survival (5 years)
and overall survival (5 years) of oral tongue squamous
cell carcinoma are shown in Figs. 1, 2, and 3.
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Table 1 Patient and tumor characteristics of patients with
tongue squamous cell carcinoma
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Table 2 Adjuvant treatment and survival
tongue squamous cell carcinoma

of patients with

Variable Frequency (percentage) (n=131)
Age (years)® 49.41+£12.98
Gender

Male 85 (65.9)

Female 44 (33.6)
Depth? 0.97+£0.64
Side

Right 69 (52.7)

Left 62 (47.3)
Neck dissection

Radical 18(15.0)

Modified radical 83(69.2)

Supraomohyoid 9(7.5)

Selective 9(7.5)

Functional 1(0.8)

Contralateral neck dissection
Radical 1(1.8)

Modified radical 12(21.8)
Supraomohyoid 18 (32.7)
Selective 24 (43.6)
Tumor grade
Well differentiated 45 (34.6)
Moderately differentiated 80 (61.5)
Poorly differentiated 5(38)
Surgical argins
Clear 74 (58.3)
Close 41(323)
Involved 12 (94)
Perineural invasion
Yes 3(23)
No 94 (72.3)
Not mentioned 33(254)
Perivascular invasion
Yes 5(3.9)
No 119(93.7)
Not mentioned 2(1.6)
T stage
T1 43(33.9)
T2 70 (55.1)
T3 11(8.7)
T4a 3(24)
N stage
Nx 0(0.0)
NO 75(57.7)
N1 20(15.3)
N2a 1(0.8)
N2b 26(19.8)
N2c 8(6.2)
Stage
1 34 (26.8)
1} 38(29.9)
1] 21(16.5)
IVa 34 (26.8)

@ Mean and standard deviation

Radiation
Yes 78 (59.5)
No 53 (40.5)
Chemotherapy
Yes 34 (26.0)
No 97 (74.0)
Recurrence
Yes 56 (42.7)
No 75(57.3)
Disease-free survival (months)* 4564183
Overall survival (months)* 4654173

" 5-year disease-free and overall survival

Discussion
OTSCC is a sinister disease and can result in a signifi-
cant decline in the quality of life and survival of patients.
The number of OTSCC cases are on the rise, especially
in young adults. The goal of this retrospective analysis
was to review the patients who were treated at a tertiary
care referral center in a low middle-income country with
a high disease burden. The primary focus was on the sur-
vival of patients as well as the treatment modalities used.
Most individuals in our study were males (65.9%),
which is similar to other studies that have reported 63.2%
and 65% male patients in the Indian and Australian pop-
ulations, respectively [19, 20]. Smoking, alcohol, and
betel nuts, risk factors for OTSCC, are generally more
common among the male population, probably leading
to the increased incidence of OTSCC in males [1]. The
mean age of patients in our study was 49.4+12.98 years,
which is higher than reported in most studies, although

Kaplan-Meier survival estimate
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Fig. 1 Kaplan-Miere curve of disease-free survival (5 years) of oral
tongue squamous cell carcinoma. Disease-free survival of 59.2% at
5 years
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Fig. 2 Kaplan-Miere curve of overall survival (5 years) of oral tongue
squamous cell carcinoma. Overall survival of 60.7% at 5 years

a study conducted at our center previously in 2007 by
Akhtar et al. showed a mean age of 55 years [21]. One
study conducted in India showed that OTSCC in older
patients was associated to smoking, alcohol, or chewing
tobacco whereas in younger patients it is not related to
these addictions [2, 22]. In these younger patients, the
increasing incidence might be due to viral etiology such
as HPV [1]. Increasing age is associated with a worse dis-
ease-specific survival [15].

In our study, the most common histological grade
was moderately differentiated carcinoma seen in 61.5%
patients, similar to a previous study that reported mod-
erately differentiated carcinoma in 68.9% [2]. Moderately
differentiated tumors tend to have a poor prognosis as
compared to well differentiated cancers [19].

The management of OTSCC is challenging as it
depends on several disease-related and patient-related
factors. In our study, every case was discussed in the

Kaplan-Meier survival estimates
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Fig. 3 Kaplan-Miere curve of overall survival (5 years) of oral tongue
squamous cell carcinoma stratified on recurrence
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head and neck MDT before the treatment was insti-
tuted. All resectable cases stage I to stage IVa were
offered surgical resection (wide local excision) with
or without neck dissection depending on the stage of
disease. Majority of the patients had presented with
early-stage OTSCC and underwent elective neck dis-
section. This was followed by adjuvant therapy in the
form of radiotherapy+ / — chemotherapy. Some physi-
cians advocate that negative neck nodes, in the case of
T1 and T2 stages, should be treated with elective neck
dissection while others believe that the “wait and watch
policy” is best suited [8, 9]. In recent years, however,
elective neck dissection is considered as the optimal
treatment, as there is always a risk for occult metastasis,
which occurs in up to 30% of the cases [8, 9]. In com-
parison to radiological investigations, elective neck dis-
section is more accurate for the staging of the neck and
can better guide the subsequent use of postoperative
radiotherapy for a pathologically node-positive neck
[21]. Elective neck dissection helps lower the risk of
local and regional recurrences and increases the long-
term survival rate [9]. In the experience of the authors
of this article, performing an elective neck dissection
only adds 45 to 60 min to the operative time and does
not add significantly to the surgery-related morbidity.
Therefore, we recommend elective neck dissection in
every case of biopsy-proven OTSCC who is undergoing
surgical resection.

Following surgery, the postoperative management
consists of adjuvant radiotherapy or chemoradiother-
apy depending on tumor grade, depth of invasion, size
of the primary tumor, status of surgical margins, peri-
neural, and lymphovascular invasion [4, 11]. The pur-
pose of adjuvant therapy after surgery is to decrease
the chance of loco-regional recurrence [17]. Concur-
rent chemotherapy and radiotherapy have been sug-
gested for patients with positive resection margins,
multiple metastatic lymph nodes, and lymph nodes
with extracapsular growth [8, 9, 17, 23]. Although radi-
otherapy and chemotherapy are considered as options
in the management of OTSCC (higher disease-free
survival rate and improved locoregional control), they
are not very effective and have various adverse effects
[8, 9, 24]. Radiation can lead to complications such as
poor wound healing, osteoradionecrosis of the mandi-
ble, xerostomia, etc. [8, 24].

In our study, the Kaplan Meier curve revealed an over-
all survival (OS) at 5 years to be 60.7%, which is nearly
identical to the 5-year OS reported in a retrospective
study by Miller et al., which looked at outcomes in oral
tongue squamous cell carcinoma in young adults [25].
However, a study from Kerala (India), which is a high-
burden region, observed better 5-year overall survival
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[26]. This could be due to better public health aware-
ness and access to the health care system [26]. Moreover,
overall survival observed in our study was marginally less
as compared to other studies. According to American
Joint Committee on Cancer, tumor stage and depth of
invasion are predictors of overall survival and hence the
outcomes [10].

We also reported disease-free survival of 59.2%. Simi-
larly, a study conducted by Manuel et al. reported dis-
ease-free survival of 57.4% [19]. Previously published
literature suggests that several significant factors influ-
ence the survival rates such as tumor stage, pathological
nodes, resection margins, sequence of treatment, and
type of primary and neck surgery [19]. While the early
stage OTSCC has a favorable prognosis with high cure
rates, late-stage OTSCC is associated with poor OS and
higher disease recurrence rates [16].

The 5-year recurrence-free survival (RES) in our study
was reported as 84.4%. In contrast, a study by Miller et al.
reported 5-year recurrence-free survival as 62% [25]. Per-
ineural invasion is associated with worse RES, however,
only 2.3% of patients in our study population had peri-
neural invasion due to which we had a higher overall RES
[25]. Furthermore, tumors with perineural invasion have
a poor prognosis, greater risk of recurrence, and shorter
disease-specific survival [12].

The study had several limitations that should be acknowl-
edged. Owing to the retrospective nature of the study
design important prognostic factors such as depth of inva-
sion which were previously not reported were not assessed.
In our study, data regarding important socioeconomic fac-
tors was not available in medical records and hence could
not be collected. The data was from a single private tertiary
care referral center, which caters to the whole region and
treats patients from all social backgrounds which increases
the external generalizability of our study.

We feel that our study not only adds to the scarce
amount of survival data on OTSCC available for this
region, but also highlights the clinical characteristics of
patients who consume smokeless tobacco.

Conclusion

The overall survival after treatment for OTSCC was
60.7% in our study which is comparable to what is
reported in other parts of the world. The factor with the
most negative influence on the survival of patients is
tumor recurrence. The 5-year recurrence-free survival
was 84.4% which is greater than what is reported, prob-
ably due to lower incidence of PNI positivity in our popu-
lation. Multicenter studies with greater sample sizes are
recommended so that stage-specific survival data can be
better assessed.
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Abbreviations

QOTSCC Oral tongue squamous cell carcinoma
PNI Peri-neural invasion

PVI Peri-vascular invasion

oS Overall survival

RFS Recurrence-free survival
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