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Abstract
Introduction The aim of the present study was to evaluate the prognostic value of the inflammatory response biomarkers and 
their impact on survival outcomes in the patients with sarcomatoid carcinoma (SC) of oral cavity, a rare variant of squamous 
cell carcinoma (SqC).
Materials and methods Seventeen patients diagnosed with SC of oral cavity without metastases treated between Jan 2017 
to June 2020 were identified and included in the present study. Pre- and post-operative inflammatory biomarkers and other 
prognostic markers were evaluated and their impact on disease-free survival (DFS) and overall survival (OS) was studied.
Results Seventeen patients (16 males and one female) were included in the present study with a median age of 42 years (IQR: 
26–76 years). With the median follow-up of 15 months, nine of 17 patients had developed recurrence and were succumbed 
to either locoregional recurrence or distant progression. One-year Kaplan–Meier estimates of DFS and OS were 57% and 
58.3% respectively. On univariate analysis, baseline NLR, PLR, and pathological bone/skin involvement were identified to 
be significant prognostic factors affecting the patient’s DFS and OS. On multi-variate analysis, baseline NLR > 3 and patho-
logical bone or skin involvement by tumour were emerged as some independent significant predictors.
Conclusion For the first time, the predictive role of inflammatory markers is studied and proven significant affecting patients’ 
survival outcomes. Hence, these inflammatory biomarkers may be considered for routine clinical use as reliable and low-cost 
prognostic markers to tailor the management of SC of oral cavity.
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Introduction

Head Neck (HN) cancers are the most common cancers in 
the Asian population [1]. Among HN cancers, squamous 
cell carcinoma (SqC) is the most prevalent histology [2]. 

Within SqC, Sarcomatoid Carcinoma (SC) is an unusual 
variant and it was first reported in 1864 [3]. It is a unique 
entity with a biphasic pattern, consists of a mesenchymal 
component with spindle cell proliferation and an epithelial 
component with poorly differentiated SqC [4]. It was fre-
quently reported in mucosal sites of the HN region compared 
to skin, breast, upper aerodigestive tract, lung, gall bladder, 
small intestine, bladder, prostate, female genital tract, ovary, 
and colon, etc. [5, 6]. Being a rare and aggressive entity with 
a limited literature, SC of oral cavity poses a unique chal-
lenge to clinicians while treating due to its high tendency of 
early locoregional recurrence and distant metastases [7]. SC 
was found to be predominantly seen in males over females. 
The most influential risk factors causing it were found to be 
the use of tobacco, betel chewing, alcohol addiction, old age, 
and previous history of radiotherapy [4].

Recently, there is a shred of increasing evidence suggest-
ing the association of systemic inflammatory response and 
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its role in the initiation and progression of numerous cancers 
[8]. To pick up such systemic inflammatory responses and 
to predict patient’s outcome, several circulating blood cell-
based prognostic biomarkers have been developed, such as 
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lympho-
cyte ratio (PLR), and lymphocyte-to-monocyte ratio (LMR) 
[9, 10]. These markers are routinely measured in day-to-day 
clinical practice and costs minimal to the patients. Therefore, 
readily available objective information from these regular 
tests can be a potential help to the clinicians to improve 
overall disease management. Due to its unique challenge 
of aggressive in nature and poor outcomes, there is a need 
to understand the biology of the disease to intensify the 
current treatment protocols to improve the overall survival 
outcomes.

To the best of our knowledge, the prognostic values of 
inflammatory response biomarkers in SC of oral cavity have 
not been studied yet. The aim of the present study was to 
evaluate the predictive role of the pre-operative and post-
operative inflammatory parameters (NLR, PLR, and LMR) 
and histopathological parameters in the prognosis and sur-
vival outcomes of the patients with SC in oral cavity.

Methods and materials

In this study, all the patients diagnosed with SC of oral cav-
ity without metastases who underwent treatment at our insti-
tute between Jan 2017 and June 2020 were included. All 
the necessary approvals were obtained from the Institutional 
Review Board prior to commencement. Data of included 
patients were maintained prospectively and statistically 
analysed.

Inclusion and exclusion criteria

Patients aged between > 18 and < 80 years at diagnosis with 
proven SC of oral cavity [confirmed on immunohistochem-
istry (IHC)] without any metastases were included. Whereas 
known metastatic patients were excluded.

Surgery, radiation, and chemotherapy

All the patients who were surgically resectable at baseline 
underwent upfront surgery with modified neck dissection. 
The patients who were surgically unresectable at baseline 
received taxanes and platinum-based neoadjuvant chemo-
therapy (NACT) to downstage the disease and make it 
resectable. After completion of 2–3 cycles of NACT and 
reassessment for resectability, such patients had undergone 
surgery, if deemed feasible. The patients with high-risk fea-
tures on the histopathological report were treated with adju-
vant chemoradiation or radiotherapy alone. The radiation 

treatment included EBRT (External Beam Radiotherapy) at 
a dose of 60–66 Gy (2–2.2 Gy/per fraction) using three-
dimensional conformal radiotherapy (3D-CRT) or intensity-
modulated radiotherapy (IMRT) technique with or without 
image guidance. Whereas in patients with cut margin posi-
tivity and/or lymph nodes with a perinodal extension (PNE) 
received concurrent platinum-based chemotherapy as per 
standard guidelines.

Histopathological parameters

The socio-demographic profile and clinical characteristics 
data, such as age, gender, site of lesion, tumour size, tumour 
histology, lymphovascular emboli (LVE), perineural inva-
sion (PNI), margin status, nodal status, and type of treatment 
received, were retrieved from electronic medical record. All 
cases of SC of oral cavity were diagnosed on histological 
examination and confirmed by IHC by experienced histo-
pathologists. In histological examination, a biphasic tumour 
composed of proliferating atypical spindle cells and small 
clusters of squamous epithelial cells, which were positive 
for hematoxylin and eosin (H&E) staining was observed. 
Whereas, immunohistochemistry panel of IHC including 
CK, EMA, AE1/AE3 HMWCK, P16, and CD10 was used 
to determine the double lineage of tumour and to confirm the 
diagnosis of SC of oral cavity. In the end, survival outcomes 
from all the patients were evaluated in terms of disease-free 
survival (DFS) and overall survival (OS).

Inflammatory parameters

A complete blood count test was done for all the patients 
prior to surgery or NACT, whichever is planned first. Post-
operatively, same blood tests were repeated and blood sam-
ples were collected between 2 and 8 weeks. Blood counts 
obtained < 2 weeks after surgery were excluded to avoid 
an elevation of counts associated with surgical procedure 
or post-surgical infection, if any. From the complete blood 
count, pre-operative and post-operative blood cell-based 
inflammatory biomarkers, such as Neutrophil-to-Lympho-
cyte ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR) and 
Lymphocyte-to-Monocyte Ratio (LMR), were calculated. 
NLR was calculated by dividing absolute neutrophil count 
(ANC) by absolute lymphocyte count (ALC). PLR was cal-
culated by diving the absolute platelet count by the absolute 
lymphocyte count. LMR was calculated by diving the abso-
lute lymphocyte count by the absolute monocyte count.

Recurrence

On follow-up, local recurrence suspected on clinical or radi-
ological parameters was immediately confirmed using the 
histopathological examination. The patients with suspected 
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distant metastases were subjected to imaging which included 
CT scan thorax/abdomen/pelvis or whole body PET-CT 
scan. For present study, the Disease-Free Survival (DFS) 
was defined as the time interval between the date of diag-
nosis to date of recurrence (either locoregional or distant 
metastases). Whereas, the overall survival (OS) was referred 
to the time period between the date of diagnosis till death 
and the date of last follow-up.

Statistical analysis

Descriptive analysis of variables was done and survival 
was estimated using the Kaplan–Meier method. Univari-
ate cox regression analyses were used to evaluate the asso-
ciation between clinicopathological features, inflammatory 
parameters, DFS and OS. The categorical variables were 
divided as their subgroups, while continuous variables were 
dichotomized at their median value. Variables significantly 
associated with survival outcomes on univariate analyses 
were included in the multivariate Cox regression model and 
expressed as hazard ratio (HR) with 95% confidence interval 
(CI). A p value of < 0.05 was considered statistically sig-
nificant. All statistical analyses were performed using SPSS 
(IBM SPSS Statistics version 22.0, IBM Corp., USA).

Results

Demographical characteristics

A total of 17 patients with SC were included in the present 
study cohort. All baseline characteristics and clinicopatho-
logical features were presented in Table 1. The median age 
of the patients at presentation was found to be 42 years (IQR: 
26–76 years). The majority of the patients were male (94%) 
with poorly differentiated SC (82%). Two of 17 patients had 
received radiotherapy previously (Table 1). The most com-
mon habit in the patient’s cohort was found to be tobacco 
chewing (13/17) and a few of them with multiple habits, 
such as alcohol consumption and smoking (2/17).

Five patients with advanced staged tumours received 
NACT followed by surgery and 12 patients underwent 
upfront surgery followed by adjuvant treatment. Whereas, 
13 patients received adjuvant radiotherapy with concurrent 
chemotherapy as indicated, while four patients received 
adjuvant radiotherapy alone. In all the patients, pre-operative 
and post-operative haematological parameters were strictly 
analysed (Table 2).

Pattern of recurrence

Nine out of 17 patients had developed recurrence with a 
varying pattern of relapses, such as locoregional recurrence 

(in six patients) or distant metastases (in three patients). Out 
of these nine patients, recurrence in seven patients (77%) 
was detected within the first 8 months of the treatment com-
pletion. The median time to first relapse was reported to be 
7 months with an inter-quartile range (IQR) of 2–22 months. 
In two of nine patients, recurrence was developed during 

Table 1  Baseline Demographic characteristics of patients

MD Moderately differentiated; PD Poorly differentiated; LVE Lym-
phovascular emboli; PNI Perineural invasion; RT Radiotherapy.

Parameters Variables Number 
(n = 17)

Percentage (%)

Age  < 45
 > 45

9
8

53
47

Gender Male
Female

16
1

94
6

Primary Buccal Mucosa
Tongue

9
8

53
47

Grade MD
PD

3
14

17
83

LVE Present
Absent

6
11

35
65

PNI Present
Absent

12
5

70
30

Lymph Node Positive
Negative

8
9

47
53

Bone/Skin Involvement 
(Pathological)

Present
Absent

7
10

41
59

Stage II
III
IVa

1
4
12

6
23
71

History of Previous RT Yes
No

2
15

12
88

Table 2  - Preoperative and postoperative haematological parameters

All ANC, ALC. AMC, Platelets are in  103/microliter
IQR Interquartile range; Hb Haemoglobin; WBC White blood cell; 
ANC Absolute neutrophil count; ALC Absolute lymphocyte count; 
AMC Absolute monocyte count; PLT Platelets; NLR Neutrophil to 
lymphocyte ratio; PLR Platelets to lymphocyte ratio; LMR Lympho-
cyte to monocyte ratio

Haematological 
parameters

Pre-Operative Param-
eters

Post-Operative Param-
eters

Median IQR Median IQR

Hb 10.75 7.1–15.3 11.6 8.8–15.7
WBC Count 7.5 4–17.5 7.0 3.8–13.1
ANC 5.2 2.4–14.3 5.4 2.4–11.39
ALC 1.5 0.96–2.24 1.2 0.78–1.97
AMC 0.27 0.11–0.87 0.25 0.13–0.48
PLT count 245 151–513 243 164–410
NLR 3.26 1.32–8.20 5.05 1.64–10.25
PLR 156 88–420 207.64 110–512
LMR 7.31 2.0–12.21 4.63 2.0–13.1
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the adjuvant treatment itself. Out of these two patients, one 
patient had developed locoregional recurrence, for whom 
radiation treatment was continued with a boost to the recur-
rence site. Whereas in another patient, distant recurrence 
(lung metastases) was developed during chemoradiation 
treatment, for whom radiation treatment was discontinued 
and palliative chemotherapy was initiated.

Survival

Median follow-up of the study cohort was 15 months (IQR: 
4–25 months). At the time of analysis, all nine patients with 
recurrence succumbed to either locoregional or distant pro-
gression. The remaining eight patients were still alive as of 
date without any trace of disease. The median time to death 
after recurrence was found to be 4 months. As shown in 
Fig. 1a, b, the 1-year Kaplan–Meier estimates of DFS and 
OS for the entire study cohort were observed to be 57 and 
58.3%, respectively.

Clinical and inflammatory prognostic factors

On univariate analysis of patient, disease, and treatment-
related characteristics, baseline NLR (DFS, p = 0.04; OS, 
p = 0.02), PLR (DFS, p = 0.04; OS, p = 0.03) and pathologi-
cal bone/skin involvement (DFS, p = 0.01; OS, p = 0.04), 
were identified to be significant prognostic factors affect-
ing the patient’s disease-free survival (DFS) and over-
all survival (OS) (Table 3), (Figs. 2 and 3). Patients with 
baseline NLR < 3 (n = 7, 83%) and PLR < 150 (n = 8, 71%) 
had significantly shown higher DFS and OS than patients 
with baseline NLR > 3 and PLR > 150 (Table 3). Whereas, 

pathological bone or skin involvement by tumour was sig-
nificantly associated with worse outcomes. On multi-variate 
analysis, baseline NLR > 3 (DFS, p = 0.04; OS, p = 0.02) and 
bone or skin involvement by tumour on HPR (DFS, p = 0.01; 
OS, p = 0.04) were emerged as independent predictors for 
worse survival outcome (Table 4). Out of these 17 patients, 
postoperative increase in median NLR, PLR, and decrease 
in LMR were observed in 10, 11, and 9 patients, respec-
tively. Interestingly, these patients (7/10 patients with NLR 
increase, 6/11 patients with PLR increase, and 5/9 patients 
with LMR decrease) had shown recurrence and succumbed 
to disease later on.

Discussion

SC is a rare variant reported to account for 3% of all SqC in 
the HN region [4, 11, 12]. Due to its rarity and scarce litera-
ture, its prognosis and prognostic factors are still remaining 
unknown. The management has also remained challenging 
due to its unclear pathogenesis, aggressive nature, and a high 
tendency for locoregional recurrence and distant metastases. 
To the best of our knowledge, this is the first study to explore 
the prognostic value of inflammatory markers in SC of oral 
cavity. In the present study, we tried to evaluate the predic-
tive role of histopathological parameters, pre-operative and 
post-operative inflammatory markers in the survival out-
come of patients with SC in oral cavity.

From the previous literature, SC of HN cancer was found 
to be most prevalent in the larynx, with the oral cavity being 
the second most common site [6]. A large variation was 
observed in etiology and the overall incidence of HN cancer 

Fig. 1  Kaplan–Meier curves of disease-free survival (a) and overall survival (b) for the entire study cohort of patients with sarcomatoid carci-
noma of oral cavity
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in the Western and Asian populations. More number of oral 
cancers were reported over laryngeal cancers in the Asian 
population. This might be due to the lifestyle habits, where 
a large number of population in the Asian region was found 
to have a habit of chewing betel nut, masheri, snuff, zarda, 
mava, khaini, drinking alcohol, and smoking tobacco [13]. 
In such a population, exposure to carcinogens was found 
to be directed more towards the oral region rather than the 
larynx, leading to a higher incidence of oral cavity cancers 
over laryngeal cancers. Whereas in the western population, 

smoking tobacco was a predominant habit, which in turn is 
leading to a higher number of laryngeal cancer patients over 
oral cancer patients [14, 15].

In the present study, age of the presented patients was 
equally distributed, contradicting the previous studies, where 
patients were predominantly aged between 50 and 60 years 
[4, 12]. The probable reason for such equal distribution may 
be due to young age at presentation in Asian population. 
The predominance of male population over females was also 
in accordance with previous studies [3, 11, 12]. From our 

Table 3  Univariate analysis 
of prognostic factors affecting 
survival outcomes in study 
cohort

(–) Denotes no events in that subgroup within 1 year
DFS Disease-Free Survival; OS Overall Survival; LVE Lymphovascular emboli; PNI Perineural invasion; 
NLR Neutrophil-to-lymphocyte ratio; PLR Platelet-to-lymphocyte ratio; LMR Lymphocyte-to-monocyte 
ratio
Bold value indicates the statistically significant factors

Prognostic factors Number of 
patients (n)

1-year DFS Log-rank p 
value

1-year OS Log-
rank p 
value

Age
  < 45 9 52% 0.88 56% 0.78
  > 45 8 62% 60%

Gender
 Male 16 54% 0.35 55% 0.44
 Female 1 – –

Primary
 BM 9 55% 0.50 52% 0.70
 Tongue 8 58% 71%

Grades
 MDSCC 3 – 0.30 – 0.42
 PDSCC 14 47% 26%

LVE
 Yes 6 34% 0.15 66% 0.10
 No 11 56% 68%

PNI
 Yes 12 40% 0.45 72% 0.22
 No 5 64% 80%

Bone/Skin Involvement
 Yes 7 27% 0.01 28% 0.04
 No 10 79% 88%

Stage
 II/III 5 58% 0.83 75% 0.96
 IV 12 50% 50%

NLR
  < 3 7 83% 0.04 83% 0.02
  > 3 10 45% 40%

PLR
  < 150 8 71% 0.04 83% 0.03
  > 150 9 44% 37%

LMR
  < 4 8 45% 0.78 57% 0.62
  > 4 9 50% 63%Author'
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study, the most common primary was found to be buccal 
mucosa followed by tongue. Even though lip being the most 

common primary in many SC patients, surprisingly none 
was identified in our patient group [16–21].

Fig. 2  Kaplan–Meier curves of disease-free survival stratified by bone-skin involvement (a), neutrophil-to-lymphocyte ratio (NLR < 3 and > 3) 
(b), and platelet-to-lymphocyte ratio (PLR < 150 and > 150) (c)

Fig. 3  Kaplan–Meier curves of overall survival stratified by bone-skin involvement (a), neutrophil-to-lymphocyte ratio (NLR < 3 and > 3) (b), 
and platelet-to-lymphocyte ratio (PLR < 150 and > 150) (c)

Table 4  Multi-variate analysis 
of prognostic factors in study 
cohort

HR Hazard ration; NLR Neutrophil to lymphocyte ratio; PLR Platelets to lymphocyte ratio; LMR Lympho-
cyte to monocyte ratio
Bold value indicates the statistically significant factors

Prognostic factors Disease-free survival Overall survival

HR 95% CI p value HR 95% CI p value

Skin/Bone Involvement
 Yes
 No

0.30 0.11–0.78 0.014 0.25 0.08–0.78 0.017

NLR
  < 3
  > 3

0.10 0.08–0.98 0.03 0.15 0.01–0.45 0.016

PLR
  < 150
  > 150

0.24 0.37–1.58 0.13 0.19 0.26–1.45 0.11

LMR
  < 4
  > 4

0.90 0.16–5.02 0.90 0.80 0.14–4.54 0.80
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Tobacco chewing and smoking are one among the most 
prevalent oral habits in India and Southeast Asia [22]. In 
our study cohort, two patients had a history of chronic 
smoking and 13 patients with tobacco chewing. Among 
the two patients with a history of smoking, elevated levels 
of baseline NLR (Mean 6.8), PLR (Mean 212) and lower 
levels of LMR (Mean 3.0) were observed. In both of these 
patients, the disease was recurrent and succumbed to it. 
This suggests a positive correlation between smoking and 
elevated inflammatory biomarkers [23, 24].

From previous studies, LVE and PNI were also found 
to be one of the significant prognostic factors in patient’s 
overall survival [25]. In our study, they were not found to 
be significant, may be due to less number of patients. From 
the literature, it was also observed that lymph node metas-
tases is uncommon in SC [26, 27]. However, in a study 
conducted by Liyuan et al., approximately 52% of patients 
were found to have lymph nodal metastases [25]. Almost 
half of our patients were also found to be lymph node-
positive, which was consistent with the previous study 
[25]. Pathological bone or skin involvement by tumour is 
another important factor, which was significantly associ-
ated with the poorer prognosis, higher risk of recurrence, 
and shorter survival. Such association and its impact were 
quite evident in our study population. A retrospective 
study conducted by Fang et al. have also reported similar 
findings, where elevated CRP level and NLR have shown 
a close association with pathologic tumour status, tumour 
stage, skin invasion, and bone invasion [28].

In SC of oral cavity, most of the patients will be pre-
senting at an advanced stage. Whereas in our study also, 
almost 94% of patients were presented either at stage III 
or stage IVa. A possible reason for such late presentation 
of patients with SC of oral cavity might be due to lack of 
awareness, trismus due to sub mucous fibrosis and lack of 
nearby cancer facilities.

In patients with resectable cancer, upfront surgery was 
done followed by adjuvant therapy along with chemo-
therapy. Whereas in patients with unresectable primaries, 
NACT was given to downstage the disease and make it 
operable. Though surgery remains the mainstay of the 
treatment, the role of adjuvant therapy was always con-
sidered crucial and controversial at the same time [5].

As of date, the role of haematological parameters and 
inflammatory response biomarkers as prognostic factors 
in SC of oral cavity was not well studied. The association 
between such pre- and post-operative inflammatory param-
eters and their influence on survival outcomes was studied 
previously only in renal sarcomatoid carcinoma (RSCC) 
[9, 29]. Results from the RSCC study clearly reported that 
elevated baseline NLR is a possible biomarker in future 
risk stratifying tool in RSCC [9]. In the present study, 
we have tried to extrapolate those findings in the patients 

presented with SC of oral cavity. On univariate analysis of 
study results, it was observed that elevated baseline NLR, 
PLR, and bone/skin involvement as significant prognostic 
factors, with a significant impact on survival. Whereas on 
multivariate analysis, elevated baseline NLR (p = 0.03), 
and bone/skin involvement (p = 0.014) were found to be 
independent significant prognostic factors.

It has been studied that an increase in post-operative NLR 
as compared to pre-operative NLR was associated with infe-
rior outcomes in clear cell carcinoma without metastases 
[30]. Ohno et al. have also reported that postoperative NLR 
change can be a significant prognostic factor for recurrence, 
in addition to tumour size and pathological stage, respec-
tively [30]. In our study group also, we have found that NLR 
was increased postoperatively in ten out 17 patients (59%), 
out of which 70% patients had local recurrence within 
9 months and all those patients have succumbed to disease 
within 12 months. To confirm our findings, further studies 
should be done in a large number of patient’s population 
with SC of HN region. We have also observed an increase 
in PLR (11 patients) and a decrease in LMR (nine patients), 
postoperatively. Among them, more than 54% and 55% of 
patients were presented with had local recurrences and all 
were succumbed to the disease. Even though the exact mech-
anism and underlying association between the NLR and the 
outcomes are not fully understood, it was reported that NLR 
gives the information of both lymphocytes and neutrophils, 
reflecting the balance between tumour-suppressing host 
immunity and tumour-promoting inflammatory process [29, 
31]. Nevertheless, further studies are warranted for better 
understanding.

Diagnosis and management of SC of oral cavity are chal-
lenging and controversial at the same time as its biology 
and aggressive nature are quite different from SqC of oral 
cavity [7, 31]. Unfortunately, treatment guidelines are same 
for both the SqC and SC of oral cavity. From the results, it 
is clearly evident that SC of oral cavity needs aggressive 
and innovative therapy. So, efforts to address the tailoring 
of treatment should be undertaken, such as identification of 
biomarkers, that predict the risk of recurrence after treat-
ment would be a clear way forward. Thus, it is critical to find 
prognostic biomarkers at a specific point of disease course, 
such as before treatment, after surgery, and after recurrence 
for better prognosis and survival outcomes.

Strengths and limitations of study

Evaluating and predicting the role of systemic inflammatory 
responses as prognostic biomarkers can help in identifying 
and estimating the patient’s overall prognosis, DFS, and OS 
in the future. Inflammatory biomarkers are cost-effective, 
accessible, reliable, time-saving and widely available.
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Less number of patients is the major limitation of the study. 
Large prospective cohort studies are needed to confirm the pre-
sent findings and to further refine the optimum cut-off points 
for various influencing prognostic factors. Large studies are 
also recommended to identify the effect of adjuvant therapy 
and chemotherapy to tailor the treatment with innovative new 
agents to improve the outcomes. Further, comparative studies 
between non-SC and SC patients are highly recommended to 
evaluate and identify the prognostic significance of the mark-
ers in clinical application.

Conclusion

To conclude, findings from our study indicate that the preop-
erative NLR, PLR and LMR can be considered as some val-
uable prognostic indicators in patients with SC of oral cavity. 
Surgery followed by adjuvant therapy is recommended in 
all the patients to control the local recurrences and metas-
tases effectively. Involvement of skin/bone and increase in 
postoperative NLR was observed to be a poor indicator for 
prognosis, DFS, and OS. Thus, histopathological and hema-
tological parameters can be considered in routine clinical use 
as a reliable and low-cost biomarker. However, large cohort 
studies are warranted before it is applied to clinical decision-
making. In future, it is also worth enough to explore further 
as prognostic predictors of survival in patients with SC of 
oral cavity.
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