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ABSTRACT

Aim: This study aimed to investigate the relationship between preoperative neoadjuvant chemotherapy (NAC) and overall
survival in patients with tongue cancer who underwent glossectomy.

Material and Method: The study included 35 tongue cancer patients who underwent glossectomy. Twenty patients did not
receive any treatment before surgery (control group). Fifteen patients received two cycles of cisplatin-containing NAC prior to
surgery. Five-year overall survival findings were compared between the groups.

Results: Median pathological depth of invasion was lower in the NAC group compared to the control group (7 vs. 9 mm,
p=0.037). The mortality rate was lower in the NAC group (26.7% vs. 50.0%, p=0.008). Increased depth of invasion was
independently associated with increased risk of mortality, while receiving NAC was independently associated with decreased
risk of mortality. The risk of mortality was 6.25-fold lower (1/0.16) in the NAC group compared to the control group (HR: 0.16,
95% CI: 0.004-0.72, p=0.017).

Conclusion: Patients who underwent NAC plus surgery were associated with a higher probability of 5-year overall survival
compared to patients who underwent surgery alone. These findings may be inspiring for the role of NAC prior to surgery in
the prognosis of patients with tongue cancer.
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INTRODUCTION

Tongue cancer, which is the most common form of
malignancy in the head and neck area, has significant
morbidity and mortality rates (1). The primary
treatment for tongue cancer is surgery, which is followed
by radiation therapy and chemotherapy. Despite new
treatment strategies, the 5-year overall survival rate has
not changed significantly (2). Treatment success and
overall survival depend on tumor location, stage, depth
of invasion, resection margin, and pathological TNM
stage (3).

FU) and cisplatin increased overall survival compared
to single-agent NAC (7, 8), some studies have reported
that the combination of NAC including docetaxel offers
better overall survival (9-11). However, these studies
included various head and neck cancer subtypes and the
frequency of tongue cancer patients was low. Therefore,
more evidence is needed on the prognostic role of NAC
in tongue cancer patients.

This study aimed to investigate the relationship between
preoperative NAC and overall survival in patients with

tongue cancer who underwent glossectomy.
Preoperative neoadjuvant chemotherapy (NAC) is

a therapeutic strategy applied to preserve functions
and reduce mortality risk (4). NAC can reduce tumor
burden, prevent micrometastatic disease, improve
surgical outcomes, and potentially play a prognostic role

MATERIAL AND METHOD

This retrospective study was carried out in the Gazi
University Faculty of Medicine’s Department of

(5). However, studies to date report conflicting results
regarding the efficacy of NAC (4-6). In previous meta-
analysis studies involving head and neck cancer patients,
NAC did not significantly improve overall survival, while
a combination regimen of NAC with 5-fluorouracil (5-
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Study Population

A total of 75 patients (=18 years old) who had tongue
cancer and underwent glossectomy between January
2006 and January 2012 were evaluated retrospectively.
Among these patients, those with pathology other
than squamous cell carcinoma, those with a previous
history of malignancy, and those with missing data
were excluded. Finally, 35 patients were included in
the analysis. The decision of NAC was at the discretion
of the senior surgeon. Twenty patients did not receive
any treatment before surgery (control group). Fifteen
patients received two cycles of cisplatin-containing NAC
prior to surgery.

Demographic, clinical and 5-year overall survival data
of the patients were obtained from the hospital database
and pathology and radiology archives. While clinical
stages were determined according to examination notes
and radiological images of the patients, pathological
findings were determined according to pathology
reports.

Statistical Analysis

The normality of numerical data was evaluated with
the Kolmogorov-Smirnov test. Data were presented
as meantstandard deviation or median (min-max)
according to normal distribution. Categorical variables
were expressed as numbers and percentages. Cox
regression analyses were conducted to establish any
possible factors independently associated with mortality.
Overall survival plots were made with Kaplan-Meier
analysis. Values of p < 0.05 were taken to be statistically
significant. All data were analyzed using IBM SPSS
Statistics for Windows 20.0 (IBM Corp., Armonk,
NY, USA) and MedCalc 11.4.2 (MedCalc Software,
Mariakerke, Belgium).

RESULTS

The median age of the patients who had tongue cancer
and underwent glossectomy was 58 years (range: 24-77
years) and the majority of them were male (68.6%). The
rates of pathological T2 (51.4%) and pathological NO
(65.7%) stages were higher. Median pathological depth
of invasion was 9 mm (range: 2-18 mm) and median
tumor size was 2 cm (range: 0.3-5.7 cm). Surgical
margins were positive in 5.7% of the cases. Perineural
invasion was observed in 3 patients, lymphovascular
invasion in 3 patients, and lymph node metastasis in 13
patients (Table 1).

Median pathological depth of invasion was lower in the
NAC group compared to the control group (7 vs. 9 mm,
p=0.037). Other demographic and clinical characteristics
did not differ significantly between the NAC group and
control group. The mortality rate was lower in the NAC

group compared to the control group (26.7% vs. 50.0%,
p=0.008) (Table 1).

Table 1. Patients” characteristics and clinical findings

All NAC
Variables population P
n=35 Yes n=15 No n=20
Age, years 58 (24-77)  55(24-74) 60 (28-77) 0.074
%‘f/:‘)le gender, n 24 (68.6) 9 (60.0) 15 (75.0)  0.563
cT,n (%) 0.215
T1 6(17.1) 1(6.7) 5(25.0)
T2 21 (60.0) 9 (60.0) 12 (60.0)
T3 8 (22.9) 5(33.3) 3 (15.0)
cN, n (%) 0.818
NO 18 (51.4) 7 (46.7) 11 (55.0)
N1 10 (28.6) 4(26.7) 6 (30.0)
N2 7 (20.0) 4(26.7) 3 (15.0)
pT, n (%) 0.810
T1 8(22.9) 4(26.7) 4(20.0)
T2 18 (51.4) 8 (53.3) 10 (50.0)
T3 9 (25.7) 3 (20.0) 6 (30.0)
pN, n (%) 0.792
NO 23 (65.7) 9 (60.0) 14 (70.0)
N1 6 (17.1) 3 (20.0) 3 (15.0)
N2 6 (17.1) 3 (20.0) 3 (15.0)
Tumor size, cm 2 (0.3-5.7) 1.5(0.3-5.7) 2.1(1.1-5.0) 0.501
Difference, n (%) 0.644
Well 24 (68.6) 9 (60.0) 15 (75.0)
Moderate 8 (22.9) 4(26.7) 4(20.0)
Poor 3(8.6) 2 (13.3) 1(5.0)
Elf,gg‘o‘l’f mm 9 (2-18) 7 (2-11) 9(3-18)  0.037
Surgical margins, n (%) 0.496
Negative 33 (94.3) 15 (100.0) 18 (90.0)
Positive 2 (5.7) 0 2 (10.0)
iLIZ’ \’Eggﬁvis?;}j)ar 3(8.6) 1(6.7) 2(10.0)  0.999
ﬁfvr:;fo‘;ra; %) 3(8.6) 1(6.7) 2(10.0)  0.999
e 0 0 :
ﬁly e‘?gtla’;gdfl % 1367 6 (40.0) 7(35.0)  0.999
Mortality, n (%) 14 (40.0) 4(26.7) 10 (50.0)  0.008
Data are shown as median and min - max or number and percentage (%).
Abbreviations: T, clinical T stage; cN, clinical N stage; pT, pathological T stage; pN,
pathological N stage.

Mean follow-up time was 40.0+4.1 months. Findings
associated with 5-year overall survival are presented
in Table 2. Increased age, NAC administration and
increased depth of invasion were found to be factors
associated with 5-year overall survival. Multivariable
regression analysis showed that increased depth of
invasion was independently associated with increased
risk of mortality, while receiving NAC was independently
associated with decreased risk of mortality. The risk of
mortality was 6.25-fold lower (1/0.16) in the NAC group
compared to the control group (HR: 0.16, 95% CI: 0.004-
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0.72, p=0.017). A 1-mm increase in depth of invasion
increased the risk of mortality by 1.3-fold (HR: 1.38,
95% CI: 1.05-2.00, p=0.030) (Table 3).

The 1-year overall survival probability was 93% and the
5-year overall survival probability was 73% in the NAC
group. The 1-year overall survival probability was 72%
and the 5-year overall survival probability was 45% in
the control group (Figure 1).

Table 3. Independently factors associated with 5-year mortality

Variables Multivariable Cox
Regression
HR 95% CI P
Age, years 1.03 0.98-1.08  0.177
Neoadjuvant chemotherapy, n (%)  0.16 0.04-0.72 0.017
Depth of invasion, mm 1.38 1.05-2.00 0.030
-2Log Likelihood=11.76, p<0.001

Abbreviations: CI, confidence interval; HR, hazard ratio
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Figure 1. Five-years mortality risk in patients with and without
preoperative neoadjuvant chemotherapy

Table 2. Factors associated with 5-years overall survival

Overall Survival

Univariable Cox Regression

Variables ﬁig,: F;lletll‘lls o 95% CI. v
Age, years 55 (24-74) 65 (36-77) 1.04 1.00-1.09 0.043
Male gender, n (%) 12 (57.1) 12 (85.7) 3.38 0.76-15.07 0.111
Neoadjuvant chemotherapy, n (%) 11 (52.4) 4(28.6) 0.15 0.04-0.61 0.008
cT,n (%)

1 5(23.8) 1(7.1) ref

2 10 (47.6) 11 (78.6) 2.84 0.37-22.03 0.319

3 6 (28.6) 2 (14.3) 1.68 0.17-16.21 0.653
cN, n (%)

0 13 (61.9) 5(35.7) ref

1 5(23.8) 5(35.7) 2.56 0.78-8.40 0.122

2 3 (14.3) 4(28.6) 2.08 0.55-7.83 0.277
pT. n (%)

1 6 (28.6) 2(14.3) ref

2 10 (47.6) 8(57.1) 1.28 0.27-6.10 0.753

3 5(23.8) 4(28.6) 2.11 0.41-10.95 0.375
PN, n (%)

0 14 (66.7) 9 (64.3) ref

1 5(23.8) 1(7.1) 1.01 0.22-4.68 0.992

2 2(9.5) 4(28.6) 1.87 0.57-6.12 0.301
Tumor size, cm 2 (0.3-5.7) 2.1(1-3.5) 0.93 0.58-1.50 0.759
Difference, n (%)

Well 15 (71.4) 9 (64.3) ref

Moderate 4(19.0) 4(28.6) 0.86 0.26-2.88 0.810

Poor 2(9.5) 1(7.1) 1.57 0.33-7.48 0.569
Depth of invasion, mm 8 (2-13) 13 (9-18) 1.36 1.03-1.80 0.030
Surgical margins, n (%)
Negative 19 (90.5) 14 (100.0) ref
Positive 2 (9.5) 0 2.46 0.31-19.81 0.397
Lymphovascular invasion, n (%) 1(4.8) 2(14.3) 1.48 0.33-6.65 0.607
Perineural invasion, n (%) 2 (9.5) 1(7.1) 0.90 0.12-6.96 0.922
Lymph node metastasis, n (%) 8 (38.1) 5(35.7) 1.37 0.49-3.87 0.552

Data are shown as median and min - max or number and percentage (%).
Abbreviations: T, clinical T stage; cN, clinical N stage; pT, pathological T stage; pN, pathological N stage.
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DISCUSSION

In this study, NAC was found to improve 5-year overall
survival. The depth of invasion was lower in the NAC
group. Increased depth of invasion was an independently
associated with increased risk of mortality. These
associations were independent of the pathological stage
of the disease.

NAC is cited as a therapeutic strategy for functional
preservation, relapse control, and reduction of mortality
risk (4). It has been suggested that NAC is associated
with a high response rate in untreated patients with
head and neck cancers (2). Assessment of tumor
response to NAC includes histopathologic evaluation
of tumor regression in resected specimens (12). In
our study, pathological depth of invasion was lower in
the NAC group and tumor size was relatively smaller.
These findings support the potential role of NAC in
reducing tumor burden. Tumor size reduction following
NAC can reduce the extent of surgery, provide better
preservation of function, and improve quality of life
(13). On the other hand, preoperative NAC may also
play a prognostic role in reducing surgical margins (5).
This was consistent with the finding of negative surgical
margins in all patients who received NAC. However, it
still remains unclear whether NAC can reduce the rates
of distant metastasis or locoregional relapse (3). The
rates of lymphovascular invasion, perineural invasion,
and lymph node metastasis were not significantly
different in the NAC group compared to the control
group in the present study. In an experimental study
of a mouse model of oral squamous cell carcinoma,
mice were divided into surgery, preoperative NAC plus
surgery, surgery plus postoperative NAC, and untreated
groups. After 28 days of follow-up, cervical lymph node
metastasis rates were lower in the preoperative NAC
plus surgery group than the other groups (14). DNA
microarray studies have shown that the gene expression
profiles of metastatic tumors, including lymph node
metastasis, are different compared to primary tumors
(15, 16). Thus, gene differences in metastatic tumors may
result in differences in the response to NAC. This may
explain the similar lymph node metastasis rates of the
NAC group and the control group.

Previous studies have reported that depth of invasion is
an independent predictor of metastatic tumors (17, 18).
In the 8th edition of the American Joint Committee on
Cancer’s staging manual, the depth of tumor invasion
was accepted as a prognostic factor in tumor staging
(19). In our study, NAC was associated with lower
depths of invasion. Since NAC targets control of local
disease and systemic micrometastasis, the characteristics
and response of the primary tumor may be more closely
related to prognosis (12). It is known that there is a

high correlation between radiological depth of invasion
and pathological depth of invasion (20, 21). Therefore,
changes in the radiological depth of invasion and tumor
size may be important for the evaluation of the response
of the tumor to NAC. However, a standard method
for determining radiological depth of invasion in the
preoperative period has not been established yet.

The 5-year overall survival rates of tongue cancer
patients range from 32% to 55% (22, 23). In our study,
those who received NAC had an approximately 6-fold
lower risk of mortality and NAC was an independently
associated with decreased risk of mortality. The
probability of both 1-year and 5-year overall survival
was higher in the NAC group. A prospective study
of 198 patients with resectable oral cavity cancer
compared the 10-year overall survival rates of patients
who underwent only surgery and those who received
preoperative NAC (24). There was no significant
difference in 10-year overall survival between the
groups. However, the probability of overall survival
at the 10-year follow-up was 76% for patients with a
pathological complete response to NAC compared to
41% for patients who did not respond to NAC (24). A
previous study involving patients with hypopharyngeal
carcinoma reported that preoperative NAC improved
overall survival (25). In contrast, a meta-analysis study
showed that NAC did not confer a significant advantage
in terms of disease-free survival or overall survival
at the 2-year follow-up (23). Similarly, another head
and neck cancer meta-analysis including 87 studies
showed no increase in overall survival following NAC
(8). However, the patients with tongue cancer in these
studies constituted only small fractions of the total
populations.

Different NAC regimens can cause significant differences
in overall survival. Combination regimens containing
5-FU, cisplatin, or taxane offer greater advantages in
improving overall survival compared to single-agent
regimens (8). Moreover, previous studies have reported
that the triple regimen containing taxane increases
the probability of overall survival compared to the
double regimen containing cisplatin plus 5-FU (26).
In our study, the NAC regimen consisted of 2 cycles of
cisplatin. The use of single-regimen NAC was associated
with the clinical approach of the physicians planning
treatments in the years in which patients were included.
Considering the conflicting findings for NAC regarding
overall survival, prospective studies with larger patient
populations are needed, especially studies containing
both single regimens and combination regimens.

The strengths of this study are the assessment of long-
term prognosis in patients with tongue cancer and its
inspiring findings between prognosis and preoperative
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NAC. However, this study has some important
limitations. The main limitation was the single-center
retrospective design together with a small sample.
Secondly, the response status to NAC could not be
evaluated. Thirdly, due to the retrospective design,
patients’ relapse data was missing and therefore could
not be evaluated. Fourthly, the effect of chemotherapy
on the depth of tumor invasion could not be evaluated,
since data on the pre-treatment values of tumor
invasion depth could not be reached. The importance
of overall survival was limited due to the lack of data on
locoregional recurrence and disease-free survival, which
are the main prognostic parameters, and the inability
to shown that the cause of death was disease-related.
Finally, data on the toxicity status of patients following
NAC were not available. That may play an important role
in the overall survival of patients (26, 27).

CONCLUSION

Patients who underwent NAC plus surgery were
associated with a higher probability of 5-year overall
survival compared to patients who underwent surgery
alone. However, NAC was associated with lower depths
of invasion. These findings may be inspiring for the role
of NAC prior to surgery in the prognosis of patients with
tongue cancer.
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