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ABSTRACT 

 
Aim : This study aimed to determine the role of preoperative neutrophil to lymphocyte ratio 

(NLR) in predicting the risk of recurrence in patients with oral squamous cell carcinoma 

(OSCC) 

Material and methodology: This retrospective study involved OSCC patients, who were 

treated surgically followed by adjuvant chemo and/or radiotherapy from with year 2010 and 

with minimum follow-up of at least 5 years. Preoperative NLR is defined as: preoperative 

neutrophil count /preoperative lymphocyte count. The prognostic value was obtained by 

univariate and multivariate Cox analysis.  

Results : A total of 136 patients were included in this study. There was male predilection 

noted with 40-60 years being the most commonly affected age group. Of the total patients, 

6% died and recurrence was seen in 15%. Based on the ROC curve analysis, NLR >3.51 

predicted higher rate of recurrence. NLR was an independent prognostic factor with F-ratio 

194.5, p-value < 0.001.RFS is not associated with age, sex or tumor sites.  

Conclusion : NLR is an independent factor to assess recurrence. It is an easily available and 

economical biomarker. The preoperative NLR might be a useful tool in stratifying and 

predicting outcomes for the patients.  

 

 

Keywords : Neutrophil lymphocyte ratio, Overall survival, Recurrence free 
survival 
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INTRODUCTION 

     There has been an increasing trend in incidence of the head and neck region carcinoma. 

These are group of tumors with varying etiology. As per Globocan 2020, the incidence of lip 

and oral cavity cancer accounts for 16.2% in males and 4.6% in females, about 90% of the 

head and neck carcinoma are the squamous cell carcinoma. Risk factors of the head and neck 

cancer includes consumption of tobacco, infection with human papilloma virus (HPV) or 

Epstein Barr virus (EBV) (1). Developing countries have shown to have an increase in head 

and neck cancer incidence with significant higher mortality. In India, oral cancer is listed in 

the top 5 most frequent cancers. The rural population being more affected. This could be 

because of limited health services in the rural areas which can result in delay and be 

associated with advanced stage of cancer. Also, the people belonging to the lower socio-

economic groups are at a higher risk of tobacco exposure, thereby increasing risk of cancer.  

     Despite progress in the field of diagnosis and management, the prognosis of oral squamous 

cell carcinoma (OSCC) is still poor. One of the major reason being the aggressive nature and 

the increased risk of distant metastasis even after local therapy. Control of oral cancer is thus 

becoming a global health priority. Multiple factors are said to affect the survival rate and 

locoregional control of tumor in such patients. Primary tumor size, lymph node involvement, 

extracapsular, perineural involvement along with distant metastasis are some of the factors. 

Along with the tumor characteristics, host related factors including age, sex and immune 

status also affect the tumor outcome. The current model for predicting efficacy of therapy and 

survival is still inadequate; therefore the role of biomarkers are being evaluated.  

     In the early 19th century, inflammatory cells were found in the tumor tissues. Since then 

systemic inflammation have been investigated and analyzed for its role in development and 

progression of cancer. The relationship between cancer and inflammation is an interesting area 

of research. It is however unclear if systemic inflammation reflects the unresponsiveness of a 



 
 

 2 

tumor to the treatment or is a non-specific marker associated with systemic stress leading to 

poor outcomes (2). Interaction between the tumor cell and the microenvironment, immune 

mediated inflammatory response plays a major role in tumor cell invasion and proliferation by 

inhibiting apoptosis and increasing mitotic rates. These inflammatory responses also suppress 

the host immune cells activity (3). Inflammation is also associated with poorer disease free 

survival (DFS) and overall survival (OS). The prognostic role of various biomarkers such as 

Neutrophil to lymphocyte ratio (NLR), Platelet to lymphocyte ratio (PLR), C reactive protein  

(CRP) has been studied in various form of cancers. These biomarkers are presumed to 

demonstrate the intricate relationship between the systemic inflammatory response and the 

tumor microenvironment.  

     NLR is one such reliable marker for systemic inflammation and was reported as an 

independent prognostic marker for patients with various type of cancer. normal NLR values 

are in the range of 0.78-3.53 in the general population.  A high NLR was associated with poor 

outcomes of nasopharyngeal, breast, non-small cell lung cancer and renal carcinoma (4) as well 

as patients with cardiovascular disease (5) . Using a hematological marker which is simple, 

easily available and economical, can serve as an essential tool in management of the patient, 

thereby improving the survival rate.  
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AIMS AND OBJECTIVES 

 

    Multiple studies have been conducted to evaluate the role of NLR in patients with OSCC, 

these patients have been managed using preoperative chemo / radiotherapy or curative 

resection. However, there is limited sample sizes in study group of patients who have 

undergone surgery with adjuvant post-operative chemo / radiotherapy. The aim of the study 

was to evaluate the role of NLR in assessing the prognosis and risk of relapse in patients with 

OSCC who have undergone combined treatment modality of surgery and post-operative 

chemo-radiotherapy. We also aimed to determine the pretreatment cutoff value of NLR for 

prediction of overall survival of patients with OSCC. 
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REVIEW OF LITERATURE 

 

    Rassouli et al (6) investigated the prognostic value of the pre-treatment inflammatory 

markers platelet- to-lymphocyte ratio (PLR) and the neutrophil-to-lymphocyte ratio (NLR) in 

patients with head and neck squamous cell carcinoma (HNSCC). A retrospective study was 

conducted on 273 patients. Hematologic parameters were recorded within 4 weeks of 

diagnosis. Mortality and recurrence rates were compared according to various PLR and NLR 

thresholds. Of the total patients, 20.5% died and 11.0% had disease recurrence. PLR >170 was 

associated with higher mortality (p < .008). The subgroup with a combination of PLR >170 

and NLR <3.0 was associated with higher T classification and highest mortality (43%). NLR 

above 4.2 predicted higher rates of recurrence (p < .0001). The NLR/PLR combination was at 

least as good as TNM staging in predicting survival.  

    Grimm et al (7) in their study analyzed pre treatment CRP levels, leucocytes, monocytes, 

lymphocytes, neutrophils, basophils, eosinophils, platelets, NLR, derived NLR (dNLR), 

(LMR), and PLR derived from the peripheral blood to determine a cut-off value for each 

parameter in 146 patients with OSCC compared with 93 controls. ROC analysis determined 

cut-off values for CRP levels, leucocytes, monocytes, lymphocytes, neutrophils, NLR, dNLR, 

LMR, PLR and showed significant differences between the OSCC and control group. NLR 

was significant directly associated and correlated with PLR. LMR was significant inversely 

associated and correlated with NLR and PLR. Immuno- histochemical analysis did not show 

CRP expression of OSCCs. NLR greater than 2.68, Lymphocyte monocyte ratio (LMR) less 

than 4.1 and PLR greater than 143 was the threshold for poor survival outcome.  

    Rosculet et al (8) conducted a univariate logistic regression and multivariate Cox regression 

analyses on a retrospective cohort of 123 patients treated with primary chemoradiotherapy, to 
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determine the prognostic significance of this inflammatory marker for patients with HNSCC. 

The median NLR was 2.7 (mean of 4.2) , he median neutrophil count was 4490 (mean of 

5271.3). On univariate analysis, current smoking was most strongly correlated with worse 

recurrence-free survival, with a hazard ratio (HR) of 3.97 (CI, 1.35–11.68). Diabetes, COPD, 

and negative HPV status were also associated with a poorer recurrence-free survival. Of the 

inflammatory markers investigated, only an NLR greater than the median and a neutrophil 

count greater than the median was significantly associated with worse recurrence-free 

survival. . Both diabetes and HPV status were significant, with diabetes and negative HPV 

status correlating with worse recurrence-free survival. The interaction between NLR and HPV 

status suggests that HPV status may be a determining factor in the favorable prognosis 

associated with a decreased NLR in HNSCC; these findings also suggest that HPV status may 

interact with the prognostic associations of indicators of systemic inflammation in HNSCC.  

    Nakashima et al (9) in his study enrolled OSCC patients who underwent surgery following 

5-fluorouracil (5-FU)-based chemoradiotherapy. The associations between the NLR status and 

various clinicopathological features were examined, and the effects of the NLR on the 

prognosis were evaluated. Analysis of circulating interleukin-6 (IL-6) was carried out and 

correlation with NLR and CRP was examined. An elevated NLR was significantly correlated 

with advanced T-stage and poor response to chemoradiotherapy. Moreover, a Cox regression 

analysis based on the DFS revealed the NLR status (hazard ratio, 2.013; P = 0.041) and 

pathological response to chemoradiotherapy (hazard ratio, 0.226; P = 0.001) to be significant 

prognostic factors in OSCC patients. Furthermore, circulating IL-6 was found to correlate 

with NLR and CRP. It was also noted that the patients with elevated NLR had poor clinical 

response to 5-FU based chemoradiotherapy. Thus NLR may have a potential role in deciding 

the choice of treatment.   
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      In a study conducted in Tata Memorial hospital by Saurabh et al (10) ,471 patients with oral 

cancer where retrospectively analyzed. The overall five year’s survival of the cohort was 

found to be 49.4%. On univariate analysis, elevated monocyte count (>500/mm3) and 

neutrophil-to-lymphocyte ratio (NLR) (>2.38) were associated with poor overall survival (OS) 

(p 1⁄4 0.001 and 0.000, respectively). Multivariate Cox proportional hazard analysis showed 

that higher monocyte and NLR levels were significant independent predictors of worse OS. 

The advanced overall stage and lymph nodal involvement were also independent indicators 

for poor OS.  

    Chen et al (1)  carried out a prospective study involving 1202 patients with OSCC to access 

and determine the prognostic value of preoperative NLR. Two-stage analysis was performed 

through randomly dividing all patients into 800 discovery and 402 replication sets. The 

discovery set was categorized into low, middle and high risk groups based on optimal cutoff 

points of NLR (the NLR number were <1.94, 1.94-3.66, >3.66, respectively). High NLR was 

significantly associated with an increased risk of death on survival: the HRs were 1.51 (95% 

CI: 1.09-2.08) for patients with 1.99-3.66 NLR and 1.76 (95% CI: 1.21-2.55) for patients with 

>3.66 NLR. Additionally, the better overall survival was observed in higher NLR patients 

who had received postoperative chemoradiotherapy (HR: 0.49, 95% CI: 0.26-0.92).    

    However a systemic review and meta analysis by Tristan et al (11) were performed to 

generate the pooled hazard ratios (HR) for overall survival , disease free survival , and 

progression free survival (PFS). The analysis combined the results of over 6770 patients in 26 

cohorts (25 studies). The pooled data demonstrated that an elevated NLR significantly 

predicted poorer OS, DFS, and PFS. Heterogeneity was found for OS, PFS, and marginally for 

DFS. Subgroup analysis in OS demonstrated that elevated NLR remained an indicator of poor 

prognosis but instead it can be used in identifying high risk patient and planning adjuvant 
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therapy.  

    Ching-Nung Wu (12) and his colleagues reviewed 262 patients with early stage tongue 

cancer. Optimal cut off value of NLR and lymph node density (LND) were determined 

statistically using receiver operating characteristic curve analysis for survival prediction. The 

5-year OS, DFS rates were estimated using the Kaplan–Meier method. The results showed 

that, in this cohort, the optimal cut off value of NLR was 2.95 and for LND, it was 0.031. 

Patients with NLR > 2.95 correlated significantly with positive N classification (P=0.011), T2 

classification (P=0.007), positive perineural invasion (P<0.001), and a tumour thickness of .5 

mm (P=0.005). The 5-year OS among patients with NLR <2.95 was much higher than that in 

patients with NLR >2.95 (P,0.001). The 5-year DFS among patients with NLR <2.95 was 

much higher than that in patients with NLR >2.95 (P=0.004). The 5-year OS and DFS were 

significantly reduced among patients with LND >0.031 compared to those with LND <0.031, 

respectively.  

    Vincenzo Abbate et al (13) conducted a study to investigate the value of pre-treatment NLR 

in predicting occult cervical metastasis in stage I and II oral tongue squamous cell carcinoma 

(OTSCC). A retrospective cohort study on 110 patients suffering from early stage OTSCC 

who were surgically treated with tumour excision and elective neck dissection (END) were 

included in the study. The cohort was divided in pN+ and pN0 groups basing on 

histopathological examination after elective neck dissection. A statistically significant 

relationship between high levels of pre- treatment NLR and probability rate for neck occult 

metastases (0.000496 p-value) had been found. The cut-off value was set for NLR > 2.93, 

above this level the probability to finding metastasis in a clinically negative neck increases 

exponentially.  
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    A meta analysis by Yang et al (14) , wherein he incorporated data from 14 studies to examine 

the prognostic significance of the neutrophil-to-lymphocyte ratio (NLR) in oral cancer. The 

analysis showed that a high NLR is associated with poor DFS and OS in patients with oral 

cancer. They also concluded that the increased NLR is associated with higher risk of lymph 

node metastasis , tumor differentiation and perineural invasion However, an elevated NLR 

was not correlated with gender. This meta-analysis showed that the NLR might be a potential 

independent prognostic factor in patients with oral cancer.  

     Another meta analysis by Yalin Yu et al (3), were they retrieved articles from PubMed, 

Medline, Cochrane Library, Embase and Web of Science. A comparative analysis was 

conducted for the effect of pretreatment NLR in peripheral blood on OS, PFS, DFS, disease-

specific survival (DSS), metastasis-free survival, and recurrence-free survival of HNC 

patients. The meta-analysis included eligible cohort studies (5475 cases). The OS data 

indicated increased mortality risk in HNC patients with a high NLR. Analysis of subgroups 

stratified by NLR cut off values revealed increased mortality risk and significantly shorter 

DFS in patients with high NLR compared to those with low. Patients with high NLR had a 

higher probability of tumor recurrence after treatment than those with low NLR. The 

probability of distant metastasis following treatment was greater in patients with high 

compared with low NLR. The subgroup with cutoff NLR greater than 3 were at a higher risk.  

     Yeona Cho et al (15) retrospectively analyzed 621 patients who received definitive 

radiotherapy (RT) for nasopharyngeal, oropharyngeal, hypopharyngeal, and laryngeal cancer. 

An NLR cut-off value of 2.7 was identified. The 5-year progression-free survival (PFS) and 

OS for all patients were 62.3% and 72.1%, respectively. The patients with a high NLR (68%) 

had a significantly lower 5-year PFS and OS than their counterparts with a low NLR (32%). In 

a subgroup analysis according to primary site, a high NLR also correlated with a lower PFS 
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and OS, except in oropharyngeal cancer, where a high NLR only exhibited a trend towards 

lower survival. 

    In a study done by Wenjie Yu et al (16), he compared the prognostic value NLR and PLR  as 

a relapse indicator in oral, pharyngeal, and lip cancer. The preoperative NLR value was a 

prognostic factor for both overall survival and relapse-free survival. The high NLR group 

demonstrated higher total relapse rate, higher local relapse rate, and higher relapse rate within 

12 months. However, the preoperative PLR did not associate with survival or relapse. The 

optimal cutoff of NLR in this study was 2.85.  

    A retrospective cohort of 5,363 patients was conducted to assess the prognostic potential of 

NLR between patient subgroups stratified by demographic and clinical characteristics. They 

concluded that NLR has greater prognostic value in patients with certain demographic 

characteristics such as stronger survival association was seen in African-American patients, 

patients receiving radiation therapy and melanoma patients when compared to the other 

subgroups and that NLR has meaningful thresholds for risk stratification (17). 

    John R de Almeida et al (18) reviewed patients undergone surgery for oral cancer from 1998 

to 2011. Univariable analyses and multivariable were performed. Propensity scores were used 

to create matched cohorts for infection and non- infection groups. Of 551 patients with oral 

cancer treated with surgery, 98 developed wound infections (18%). Tumor factors associated 

with wound infections included higher T and N category, extranodal extension, depth of 

invasion, lymphovascular and perineural invasion (p < 0.02 for all). On univariable analysis, 

wound infection was a predictor for recurrence free survival (p < 0.001), locoregional control 

(p = 0.01), and distant control (p < 0.001). Wound infection was not a predictor of overall 

survival (p = 0.88), recurrence free survival (p=0.17), locoregional control (p=0.79) or distant 

control (p=0.18) on multivariable analysis. Using a propensity score matched cohort of 83 
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patients with and without infection, wound infection was not associated with recurrence free 

survival (p = 0.21), overall survival (p = 0.71), and locoregional control (p = 0.84), although 

there was a trend towards increased distant metastases (p = 0.10). Patients with wound 

infection had a greater preoperative NLR as well as a greater rise in the NLR after surgery, but 

these were not associated with survival or recurrence.  

    A univariate and multivariate analyses done by Bing Zhong et al (19) to study the 

effectiveness of a new inflammatory prognostic system, using preoperative NLR to predict the 

postoperative survival rate of patients with sinonasal squamous cell carcinoma (SSCC). A 

total of 147 patients were included in this study. Through the multivariate analysis, 

pathological T stage, pathological N stage and preoperative NLR were independent risk factor 

for overall survival and associated with disease-free survival. They showed that patients with 

higher preoperative NLR levels had lower five year survival rate and also concluded that NLR 

was an independent prognostic indicator for sinonasal squamous cell carcinoma. 

    A large cohort study on 846 patients with squamous cell carcinoma of the oropharynx who 

had completed definitive radiotherapy was conducted from the year 2002-2013. NLR was 

calculated as total neutrophil/lymphocytes. Survival rates were estimated using the Kaplan–

Meier method. The median pre-RT NLR was 3. Patients with NLR of <3 had improved 

overall survival (OS) than those with NLR ≥ 3 (5-year OS 85 vs 74%, p < 0.0001). OS 

differences remained significant when stratified according to HPV status (HPV-positive p = 

0.011; HPV-negative p = 0.003). Freedom from any recurrence (FFR), locoregional control 

(LRC) and freedom of distant recurrence (FDR) were better in those with NLR < 3. The 

negative impact of elevated pre-RT NLR on OS (HR = 1.64, p = 0.001), FFR (HR = 1.6, p = 

0.006) and LRC (HR = 1.8, p = 0.005) remained significant on multivariable analysis. They 

concluded that the pre-radiotherapy was an independent prognostic factor irrespective of the 
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HPV status (20).  

    Cristina et al (21) conducted a retrospective cohort study included patients with OSCC 

treated surgically at a tertiary care center from January 1, 1998, to December 31, 2015. From a 

departmental OSCC database of 1377 previously untreated patients, 68 patients with missing 

data on any host variable of interest within a month before the start of treatment were 

excluded, leaving 1309 patients. Data analysis was performed from October 21, 2019, to 

December 10, 2019 

    Zhaocheng Zhuang et al (22) explored the prognostic value of systemic inflammatory 

biomarkers (albumin/globulin ratio [AGR], NLR, and PLR) in patients with OSCC, and 

further develop a novel prognostic score (AGR-NLR). A large-scale prospective study 

enrolling 792 eligible patients from December 2002 to June 2018 was carried out. Three 

multivariate Cox regression models were performed to assess the association of OS with 

systemic inflammatory biomarkers, quantified by Akaike information criterion (AIC).  In the 

univariate analysis, the increased AGR was associated with a reduced risk of death. 

Conversely, the higher NLR and PLR, the worse the OS. In the multivariate Cox regression 

models, AGR and NLR were stably independent prognostic indicators in all models. 

    Xiang Wu et al (23) aimed to develop novel diagnostic and prognostic signatures based on 

preoperative inflammatory, immunological, and nutritional parameters in blood (PIINPBs) by 

machine learning algorithms for patients with OSCC. A total of 486 OSCC patients and 200 

age and gender-matched non-OSCC patients who were diagnosed and treated for non 

infectious, non-tumor diseases were retrospectively enrolled and divided into training and 

validation cohorts. Based on PIINPB, 6 machine learning classifiers including random forest, 

support vector machine, extreme gradient boosting, naive Bayes, neural network, and logistic 

regression were used to derive diagnostic models, while least absolute shrinkage and selection 
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operator (LASSO) analyses were employed to construct prognostic signatures. Performances 

of these signatures were assessed by ROC curve, calibrating curves, and decision tree. 

Diagnostic models developed by machine learning algorithms from 13 PIINPBs, which 

included counts of white blood cells, neutrophils, monocytes, lymphocytes, platelets, albumin, 

and hemoglobin, along with albumin-globulin ratio (A/G), neutrophil-lymphocyte ratio 

(NLR), platelet-lymphocyte ratio (PLR), lymphocyte-monocyte ratio (LMR), systemic 

immune-inflammation index (SII), and prognostic nutritional index (PNI), displayed 

satisfactory discriminating capabilities in patients with or without OSCC, and among OSCC 

patients with diverse pathological grades and clinical stages. A prognostic signature based on 

6 survival-associated PIINPBs (L, P, PNI, LMR, SII, A/G) served as an independent factor to 

predict patient survival  
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MATERIAL AND METHODS 

 

This retrospective study was conducted on 197 patients with OSCC who reported to SDM 

Craniofacial Unit from the year 2010. The clinicopathological data and the preoperative blood 

investigations were collected from the medical records. The inclusion criteria was: 

• Biopsy proven case of oral squamous cell carcinoma irrespective of tumor size, site and 

staging 

• No previous history of any malignancy or pre-operative chemo/radiation therapy 

• No history of any hematological / autoimmune disease  

• No evidence of sepsis or treatment with steroids 

• All primary tumors were surgically resected 

• Patients with minimum of 5 year follow-up 

Exclusion criteria were :Patients with metastasized cancer or inoperable tumors, patients who 

stopped treatment during hospitalization 

All patients underwent routine blood investigations, chest radiography, head and neck 

computed tomography or magnetic resonance imaging based on the lesion prior to initiation 

of any form of treatment.  

 

Collection of blood samples and clinic-pathologic data: 

Venous blood was collected in ethylenediaminetetraacetic acid (EDTA) from all the patients 

at the time of diagnosis before surgery. Neutrophil and lymphocyte counts were determined 

using pocH-100i automated hematology analyzer. The NLR was then calculated by dividing 

the absolute neutrophil count by the absolute lymphocyte count 
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                      NLR = Absolute neutrophil count 

                                   Absolute lymphocyte count 

Clinic-pathologic variables included patient’s profile, habit history, tumor characteristics, 

nodal status and adjuvant treatments 

 

Principles of treatment and follow-up: 

Surgery was performed with curative intent. Resection was planned based on site and extent 

of the lesion. Bone involvement was managed by either segmental or hemi mandibulectomy 

to provide adequate clear margins. In case of clinically positive nodes a modified radical neck 

dissection type II was performed, dissecting lymph nodes from level I-V. However in case of 

elective neck surgery, dissection was carried out up to levels I-III or I-IV based on the 

anatomic subsites of the tumor.  

    Adjuvant treatment options per case were discussed with the radiation oncologist. 

Radiotherapy was delivered in case of advanced T stages, positive nodes, lympho-vascular 

invasion and perineural spread. Concurrent chemotherapy was administered in case of 

extranodal extension and when the depth of invasion (DOI) is greater than 10mm. The 

patients were followed up monthly for the first six month, once every three months for the 

next six months and once every six months for the next five year or till recurrence of disease 

or demise of the patient.  

    Sixtyone patients were excluded as they did not meet inclusion criteria or were lost in 

follow up 
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COLOUR PLATES 
 

Fig 1 :Various Presentation Of Cancer 
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                                      Fig 2: Withdrawal Of Venous Blood 
 
 
 

 
 

Fig 3 :Automated Hematology Analyzer pocH-100i 
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 Fig 4 : Distant site metastasis 

 

  
 
 
 

Fig 5 : Recurrence in local site 
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RESULTS 
 

 
DEMOGRAPHIC DATA 
 
Table 1 : Age distribution 
 

Age 
n Min Max Mean SD 

136 25.00 75.00 50.4559 11.42049 

  

A total of 136 patients were included in this study. The age at the time of diagnosis ranged 

from 25-75 years, with a mean age of 50.45 years. The majority of the patients belonged to the 

age group of 40-60 years.  

 
 
                              

Figure 6 : Age wise distribution of patients 
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Figure 7 : Gender wise distribution of patients 
        

                        
 
                    
 
 

Table 2 : Gender wise distribution of patients 
 

Gender Frequency Percent 

Male 112 82.4 

Female 24 17.6 

Total 136 100.0 

 
In this study group the male corresponded to 82% and female to about 18% with a ratio 4.6:1 
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Figure 8 : Site wise distribution of patients 

 
 

                  
 
 
 

Table 3 : Site wise distribution of patients 
 

 

16%

54%

11%

5%

7%
5% 2

Site Distribution

Tongue

GB Sulcus

Buccal mucosa

RMT

Lips

Maxilla

Floor

Site Frequency Percent 

Tongue 21 15.4 

GB Sulcus 73 53.7 

Buccal mucosa 15 11.0 

RMT 7 5.1 

Lips 10 7.4 

Maxilla 7 5.1 

Floor 3 2.2 

Total 136 100.0 
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The most common site of occurrence was the gingivobuccal sulcus (54%) followed by the 

tongue(16%) and buccal mucosa (11%).  

All the patients gave history of consumption of smokeless form of tobacco for a minimum of 

15-20 years. The patients were either TNM stage III (24%) or stage IV ( 86%).  

All patients had undergone surgical resection of the tumor with neck dissection and 

reconstruction using either local / free flaps.  

Post surgery all the patients underwent chemo-radiotherapy.  

 

 
Figure 9 : Prognosis post 5 year follow-up 

 

                        
 

Out of the 136 patients, recurrence was noted in about 20 patients and around 8 patients had 

died during follow-up 
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Table 4: Overall comparison of mean NLR between the three study groups by analysis of 
variance 

 

PROGNOSIS N Mean 
Std. 

Deviation 

95% Confidence 

Interval for 

Mean Min Max 

 

 

ANOVA Lower 

Bound 

Upper 

Bound 

No Recurrence 108 2.22 0.64 2.09 2.34 1.18 4.58 F-ratio 

194.5, P-

value 

<0.001, 

Significant 

Recurrence 20 4.71 1.05 4.22 5.20 3.52 7.18 

Death 8 18.63 9.50 10.69 26.57 12.14 37.28 

Total 136 3.55 4.50 2.79 4.31 1.18 37.28 

 

The factorial repeated measure analysis of variance (A.N.OV.A) was conducted to evaluate 

the role of NLR in assessing the prognosis. The results of A.N.O.V.A. between NLR and 

prognosis was statistically significant. The mean NLR for patients without recurrence, 

recurrence and death was about 2.22, 4.71 and 18.63 respectively 
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Table 5 : Pairwise comparison of NLR ratios by post –hoc Bonferroni test 
  

Prognosis(I) Prognosis (J) 

Mean 

Difference in 

NLR ratio (I-

J) 

Std. 

Error 

p-value and 

significance 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

No 

Recurrence 

 

Recurrence -2.49 0.56 <0.001, S -3.85 -1.15 

Death -16.41 0.84 <0.001, S -18.45 -14.38 

Recurrence Death -13.91 0.96 <0.001, S -16.24 -11.59 

 

 

The NLR Bonferroni post-hoc analysis indicated that the difference in prognosis was 

statistically significant P < 0.001. There was significant difference in the NLR in patients with 

and without recurrence. The mean difference in NLR for patients without recurrence and with 

recurrence was -2.49 and between no recurrence and death was -16.41. the mean difference of 

NLR between recurrence and death was -13.91.  
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Table 6: Overall comparison of follow up period between the three study groups by analysis 

of variance 

 

 

 

The factorial repeated measure analysis of variance (A.N.OV.A) was conducted to evaluate 

the follow-up period of patients with or without recurrence. The results of A.N.O.V.A. 

suggested reduced OS in patients with high NLR. Recurrence or demise of the patients were 

noted within 5.25 and 3.38 years respectively 

 

 

 

 

 

 

FOLLOW-UP 

PERIOD N Mean 
Std. 

Deviation 

95% Confidence 

Interval for Mean 
Min Max 

 

 

ANOVA 

 
Lower 

Bound 

Upper 

Bound 

No  Recurrence 108 6.34 1.54 6.05 6.64 3.00 11.00  

F-ratio 

18.77766, 

P value 

<0.001, 

Significant 

Recurrence 20 5.25 1.07 4.75 5.75 3.00 8.00 

Death 8 3.38 0.74 2.75 4.00 2.00 4.00 

Total 136 6.01 1.63 5.73 6.28 2.00 11.00 
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Table 7: Pairwise comparison of Follow up Period compared by post –hoc Bonferroni test 
 
 

 
 
 

The Follow-up period Bonferroni post-hoc analysis indicated that the difference was 

statistically significant P < 0.001. There was significant difference in the NLR in patients with 

and without recurrence. The mean difference in follow-up  for patients without recurrence and 

with recurrence was 1.09 and between no recurrence and death was 2.96. The mean difference 

in follow-up period between recurrence and death was 1.87.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(I) 

Prognosis 
(J) Prognosis 

Mean 

Difference 

(I-J) 

Std. 

Error 

p-value and 

significance 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

No  

Recurrence 

Recurrence 1.09259* .35318 <0.001, S .2363 1.9489 

Death 2.96759* .53160 <0.001, S 1.6787 4.2565 

Recurrence Death 1.87500* .60692 <0.001, S .4034 3.3466 
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Figure 8 :Multivariate analyses of the factors prognostic for recurrence using logistic 

regression 

 

 

 

Age, gender, primary site of tumor and NLR were evaluated to assess their effect on 

recurrence. Following Cox’s regression analysis, only NLR were found to be an independent 

significant prognostic factor affecting the OS. The remaining variable are not significantly 

associated with recurrence even after adjusting for other variables. Therefore, patients with 

high NLR have a shorter survival and is an independent factor in determining recurrence and 

deaths.  

  
                   
 

Variables B S.E. Wald df p-value Exp(B) 

Age .052 .064 .650 1 .420 1.053 

Gender 2.655 3.188 .693 1 .405 14.218 

Tongue   2.118 6 .909  

GB Sulcus -4.851 9.410 .266 1 .606 .008 

Buccal mucosa -7.187 9.435 .580 1 .446 .001 

RMT -5.711 9.517 .360 1 .548 .003 

Lips -10.842 29.286 .137 1 .711 .000 

Maxilla -5.887 9.953 .350 1 .554 .003 

Floor -5.440 9.489 .329 1 .566 .004 

NLR 4.699 1.375 11.685 1 .001 109.870 

Constant -16.452 10.643 2.390 1 .122 .000 
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Figure 10 :ROC curve depicting the area under the curve 
 

                        
 
 

Using ROC curve analysis, the cut-off value of NLR for prediction of recurrence was 

determined. NLR cut-off value 3.51 has a sensitivity of 98% and specificity of 81% 
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DISCUSSION 

 

    Among the tumors of head and neck region, squamous cell carcinoma has a higher rate of 

incidence and mortality. Although surgery combined with radio / chemotherapy has been 

widely used, prolonging the survival of patients remains a challenge. Inflammation plays an 

important role in tumorigenesis, angiogenesis, apoptosis inhibition and metastasis especially 

in advanced stages of cancer.  

    In 1863, Rudulf Virchow noticed that there were sites of chronic inflammation associated 

with origin of cancer. The irritants lead to tissue injury and lead to inflammation which in turn 

enhances cell proliferation. In neoplastic tissue, he demonstrated the presence of leucocytes, 

since then there has been increase interest in deciphering the role of genetic interplay of 

inflammatory factors in tumor spread and progression (24). Immune surveillance plays an 

important role in clearing the transformed cells. The tumor microenvironment which is 

infiltrate by the varied population of the immune cells portray a significant role in the 

crossover between cancer cells and host (25). Many environmental factors are associated with 

chronic inflammation. Upto 35 % of cancer are attributed to dietary factors, 30% to tobacco 

either in smoking or smokeless form and around 20% are linked to chronic infection.  

    Bacterial and viral infections induce inflammation, thereby increasing risk of cancer. 

Tobacco is a tumor initiator and promoter due to its high carcinogenic content and its ability 

to trigger chronic inflammation. The infection which triggers inflammatory response is 

preceded by tumor development and is a part of host defense. The tumorigenic pathogen in 

turn sabotage the host immunity and establish chronic low-grade inflammation.  

    Inflammation effects all the stages of tumorigenesis. It helps in tumor initiation through 

mutation, genomic instability and epigenetic modifications. Inflammation also activates tissue 
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repair responses, induces proliferation of premalignant cells and enhance their survival. It can 

also stimulate angiogenesis which causes localized immune-suppression and promotes 

formation of hospitable microenvironment in which the premalignant cells can survive, 

proliferate and accumulate additional mutational changes. Activated inflammatory cells serve 

as a source of reactive oxygen species (ROS) and reactive nitrogen species (RNI) which may 

cause mutations in neighboring epithelial cells. Inflammation induced mutagenesis result from 

inactivation or repression of mismatch repair response genes. ROS can cause direct oxidative 

inactivation of mismatch repair enzymes. Inflammation induced tumor promotion can occur 

early or late in tumor development and lead to activation of premalignant lesions that were 

dormant for many years. Tumor promotion can also involve the so called angiogenic switch, 

which allows a small dormant tumor to receive blood supply necessary for the next growth 

phase.  

    Inflammatory state is malignancy is directed by two pathways: intrinsic and extrinsic. The 

extrinsic pathway constitutes factors which increase the risk of malignancy such as human 

papillomavirus whereas the intrinsic pathway constitutes genetic factors such as oncogene that 

promote inflammation (26). These pathways trigger the formation of tumor microenvironment 

which attract the inflammatory cells and modulate cell activities to promote tumor growth (27). 

The tumor microenvironment contains innate immune cells such as neutrophils, macrophages, 

mast cells, myeloid-derived suppressor cells, natural killer cells and adaptive immune cells 

like T and B lymphocytes, in addition to cancer cells. These cells communicate with each 

other by either direct contact or cytokine and chemokine production and act in autocrine and 

paracrine manners to control and shape tumor growth. The expression of various immune 

mediators and modulators and activation sate of different cells in the tumor 

microenvironment, dictates if the balance is tipped to tumor-promoting inflammation or 
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antitumor immunity.  

    Tumor-associated macrophages (TMAs) are the most frequently found immune cells within 

the tumor microenvironment. They promote tumor growth and may be an essential factor for 

angiogenesis, invasion and metastasis. Mature T cells  based on their functions are classified 

as CD8 cytotoxic cells, DD4 helper T cells, T regulatory cells as well as natural killer T cells. 

Deficiency of T cells or disruption of specific cytotoxic mechanisms can render increased 

susceptibility to chemical carcinogenesis. The tumor-promoting function of T cells are 

mediated by cytokines, whereas both cytokines and cytotoxic mechanisms mediate the 

antitumorigenic functions of T lymphocytes. The cytokine and chemokine expression of the 

tumor microenvironment is more relevant than its specific immune cell content. Activation of 

the inflammatory cytokines such as tumor necrosis factor alpha, interleukin 1 and 6 leads to 

increase in neutrophils and lymphocytes(19). Growth of large tumors requires an increased 

intra-tumoral blood supply. This triggers tumor hypoxia which promotes angiogenesis and 

increases the risk of metastasis. Tumor angiogenesis also depends on the recruitment of 

TAMs, which sense hypoxic signals and in turn produce chemokines and proangiogenic 

factors. Recruitment of TAM precursors is largely dependent on angiogenic mediators such as 

angiopoetin 3 and vascular endothelial growth factor (VEGF). Therefore, hematological 

markers can be used as a prognostic marker in various cancer.  

    NLR is a systemic inflammatory scoring system and is known to assess the immune 

response in growth, proliferation and metastasis of tumor. Neutrophils play a protumor role by 

secreting matrix metalloproteinase 9, vascular endothelial growth factor and interleukin 6 and 

8. They facilitate carcinogenesis and accelerate tumor cell proliferation by inducing 

angiogenic state in tumor cells. The metalloproteinase can also disrupt intercellular 

connections and destroy the basement membrane protein which aid in tumor cell migration(3). 
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Neutrophilia is known to be associated with inflammation-related aggressive biological 

behavior of the tumor by causing extracellular matrix remodeling of tumor micro 

environment. It may inhibit immune system by suppressing lymphocytes, activating T cells 

and natural killer cells (4). 

    On the contrary, lymphocytes are known to hinder malignant progression and infiltration. 

Neutrophilia is commonly associated with lymphocytopenia.  Lymphocytopenia is a warning 

sign of poor prognosis as it represents decline in the cell-mediated adaptive immune response. 

There is immune suppression due to reduction of B lymphocytes, CD4 helper T lymphocytes 

and CD8 cytotoxic T lymphocytes. Additionally, suppression of lymphocytes results in 

decreased cytokines which promote apoptosis of tumor cells and plays a key role in defense 

against tumor cell invasion (3). Individual application of neutrophils or lymphocytes cannot 

completely reflect the state of inflammation, immunity and progression of the tumor. 

Therefore to reduce the errors caused by usage of two indicators are used. NLR represents the 

balance between the pro-tumor and anti-tumor factors in the host. A higher NLR would 

indicate a more favorable tumor microenvironment with increased risk of micro spread and 

ultimately recurrence.  

    Hadad et al (2) in their smaller cohort study of 46 patients demonstrated that NLR > 5 had 

lower OS, MFS and locoregional relapse free survival (LRRFS). A similar study by Salim et 

al (4) conducted on 79 patients suggested,  NLR and recurrence site to be an independent 

prognostic factors of OS. NLR > 2.93 had reduced OS and PFS. In patients with 

nasopharyngeal carcinoma stage III and IV, high pretreatment NLR was associated with poor 

PFS (28). Rachidi et al (25) in their study stated that higher NLR(>4.39)  was associated with 

shorter OS. Rassouli et al (6) concluded that PLR > 170 and NLR ≤ 3 was associated with 

higher T classification and highest mortality. NLR above 4.2 predicts higher rates of 



 
 

 
32 

recurrence. They also found that high NLR, not PLR was associated with higher. Wenjie Yu 

et al (16) in their study on patients with oral, pharyngeal or lip cancer found no  significant co-

relation between NLR value and age, sex, habit history, tumor site, histological grading, or 

cervical lymph node metastasis. However the 3-year OS rates of patients with NLR > 2.85 

was less than those with NLR ≤ 2.85.  

    A study on 123 patients with HNSCC carried out by Rosculet et al(8) showed that NLR 

greater than median (2.7) was associated with worse RFS and OS. Fa Chen et al(1)  in their 

study categorized patients on the bases of optimal NLR cut-offs. The group with NLR > 3.66 

had significantly worse prognosis. The OS was however independently influenced by age, 

clinical stage and tumor differentiation. Nakashima et al(9) considered cut-off of 2.4 for NLR, 

above this range the patients had lower 5 year OS and DFS rate. No association between NLR 

age, gender, tumor site was noted. A retrospective study on DFS and pre-treatment NLR in 

patients with OSCC undergoing preoperative chemo-radiotherapy indicated that NLR is an 

independent predictor.  

    In case of patients with palatine tonsillar SCC receiving postoperative intensity modulated 

radiotherapy it was found that those with NLR > 6.875 were at higher risk of distant 

metastasis and death(29). Sweet Ping Ng et al (20) in their study on patients with SCC of 

oropharynx noted that if the  pre-radiotherapy value of NLR < 3, there was improved OS as 

compared to those with NLR > 3. The impact of NLR was independent of HPV status. In the 

meta-analysis performed by Tristan Tham et al (11) and Yalian Yu et al (3) concluded that 

elevated pre-treatment NLR significantly predicted poorer OS. The latter also stated that there 

was more likely risk of malignancy progression and  distant metastasis in patients with high 

NLR.  

    A comparative study conducted on 118 Indian patients, the role of NLR and PLR was 
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investigated in assessing prognosis. A statistical significant correlation between high 

NLR(>3.1), PLR(>142) and prognosis was found. No significant correlation was found 

between age, gender, site the tumor staging and histologic type(30). Almeida et al (18) in their 

study  compared the role of NLR in assessing OS and post-operative wound infection. It was 

noted that NLR > 2.9 was associated with postoperative wound infection but failed to 

demonstrate association between NLR and OS. A recent study suggest that AGR-NLR score 

is helpful tool to predict the OS in patients with OSCC (22). 

    In our study, NLR was a prognostic indicator for RFS and is independent of age, sex, tumor 

site, tumor size and histological grading. Our study is consistent with previous literature and 

provide a validation for the use of pre-treatment NLR as a prognostic marker. The main 

strength of our study is its homogeneity in terms of patient, tumor characteristics and the 

treatment strategy. All patients underwent resection of the tumor with neck dissection as a 

primary treatment at a single center, followed by adjuvant treatment. This standardization 

helps in reducing the clinical outcome of the patients.   

    The limitations of this study was a single-centered study with small sample size and the 

patients did not undergo follow up imaging until clinical evidence of recurrence was noted 

which might have delayed the diagnosis. Also, we did not analyze the role of other prognostic 

factors like C-reactive levels, LMR, PLR which may affect our results. We only focused on 

SCC and if this results are applicable to other head and neck tumors is unknown. The study 

was conducted in Indian OSCC patients, therefore it may be difficult to clinically apply the 

findings in patients of other countries 

 
 
 
 



 
 

 
34 

CONCLUSION 
 

 
    Complete blood count is one of the routine investigation in clinical practice prior to any 

procedure/ surgery. NLR can be derived from this investigation without any added cost and 

minimal inconvenience to the patient. This makes NLR a convenient and promising marker to 

assess the inflammatory status of the patient. It permits the surgeon risk stratification and opt 

for a patient specific treatment plan and intervention. Patients who are at higher risk of 

recurrence or tumor conditional death  can be counselled about the need of adjuvant therapy 

for better survival outcome and have close follow up.  
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SUMMARY 
 
 

    This retrospective study was performed to investigate the role of preoperative NLR in 

determining prognosis and assessing risk of recurrence in patients with OSCC.  

     This study was conducted in 136 patients who were biopsy proven case of OSCC. The 

blood investigations of all the patients at the time of diagnosis was collected and the NLR 

were calculated. The patients had then undergone resection of the lesion with simultaneous 

neck dissection. Based on their histopathological reports, the patients were then subjected to 

adjuvant radiotherapy and/or chemotherapy.  

     After the completion of their treatment with the radiation oncologist, the patients were kept 

on a close follow up and checked for any signs of recurrence.  

    In case of suspected recurrence, an incisional biopsy was performed to confirm the 

diagnosis and the patients were then subjected to radiological investigations.  

     From our study we concluded that the patients whose NLR were above 3.5 had a higher 

risk of recurrence. The overall survival of the patients was also influenced by the NLR. In our 

study we noticed that if the pre-operative NLR was higher than 10, it resulted in poor 

prognosis.  

    Therefore, preoperative NLR could be used as an independent prognostic factor for 

assessing risk of prognosis in patients with OSCC.  
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ANNEXURE 

MASTER CHART 

NAME AGE SEX DIAGNOSIS NEUTROPHIL LYMPHOCYTE NLR PROGNOSIS 

FOLLOW 
UP 

PERIOD 

MALLAYYA 37 M SCC of tongue 69 33 2.09 No recurrence 8 

PARASHURAM 45 M SCC of GB Sulcus 64 34 1.88 No recurrence 5 

MAHADEVAPPA H 71 M 
SCC of maxillary 

alveolus 73 20 3.65 Recurrence 5 

KARBASAPPA G 38 M SCC of GB Sulcus 60 38 1.57 No recurrence 6 

SUBHAS BADIGER 42 M SCC of GB Sulcus 85 7 12.14 Dead 3 

MAHESH V 39 M 
SCC of buccal 

mucosa 62 35 1.77 No recurrence 10 

BABIJAN YALUADI 45 F SCC of GB Sulcus 70 25 2.8 No recurrence 8 

BASAPPA H 70 M 
SCC of retromolar 

trigone region 71 25 2.84 No recurrence 7 

JAGADISH 48 M SCC of lip 62 33 1.87 No recurrence 9 

BASAVANNAYYA 59 M SCC of GB Sulcus 67 28 2.39 No recurrence 8 

SWAPNA BHIJAGA 38 F SCC of GB Sulcus 69 22 3.13 No recurrence 6 

PRAKASH 28 M SCC of GB Sulcus 68 27 2.51 No recurrence 5 

VIJAYA PATIL 45 F SCC of tongue 74 22 3.36 No recurrence 6 

SUNIL 35 M 
SCC of maxillary 

alveolus 62 35 1.77 No recurrence 5 

SHANKAR SHETTY 50 M SCC of tongue 67 29 2.57 No recurrence 5 

CHANNABASAPPA V 65 M SCC of GB Sulcus 80 17 4.7 Recurrence 6 

PEDNE DIAS 55 M 
SCC of buccal 

mucosa 61 33 1.84 No recurrence 5 

KARIMSAB B 40 M SCC of tongue 69 27 2.55 No recurrence 11 

SHANKRAPPA 66 M SCC of GB Sulcus 67 29 2.31 No recurrence 9 

NAVEEN 27 M SCC of GB Sulcus 55 42 1.3 No recurrence 5 

BASAPPA M 58 M SCC of GB Sulcus 70 26 2.69 No recurrence 8 

SHEELA H 52 M 
SCC of buccal 

mucosa 65 29 2.24 No recurrence 8 

RAJU V S 42 M SCC of GB Sulcus 62 34 1.82 No recurrence 6 

MUDIGOUDAPPA 66 M SCC of GB Sulcus 58 38 1.52 No recurrence 6 

MALLAVA J 57 F SCC of GB Sulcus 73 14 5.21 Recurrence 8 

IRANNA G H 32 M SCC of GB Sulcus 69 28 2.46 No recurrence 6 

BALASAHEB S 60 M SCC of lip 86 7 12.28 Dead 4 

BASHA BANKAPUR 35 M SCC of GB Sulcus 60 35 1.71 No recurrence 9 

AYYAZ NAWAB 46 M 
SCC of floor of 

mouth 74 21 3.52 Recurrence 7 

BASAVARAJ D 37 M 
SCC of maxillary 

alveolus 70 26 2.69 No recurrence 6 

GANGAPPA H 70 M SCC of GB Sulcus 73 22 3.31 No recurrence 6 

YALLAPPA C 50 M SCC of GB Sulcus 56 38 1.47 No recurrence 9 
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SHIVANANAD A 47 M SCC of GB Sulcus 65 30 2.16 No recurrence 7 

BASAPPA A 54 M 
SCC of maxillary 

alveolus 69 25 2.76 No recurrence 6 

KOTRESH R 44 M SCC of GB Sulcus 69 27 2.55 No recurrence 6 

GANGAMMA A P 50 F SCC of lip 56 40 1.4 No recurrence 8 

RANVEERSINGH 31 M SCC of GB Sulcus 70 23 3.04 No recurrence 7 

GANGAVVA PATIL 45 F 
SCC of buccal 

mucosa 68 29 2.34 No recurrence 7 
LAXMAN 

DODDAMAI 41 M SCC of tongue 62 34 1.82 No recurrence 8 

IRAPPA MUTI 55 M SCC of GB Sulcus 62 35 1.77 No recurrence 8 

YALLAPPA V 75 M 
SCC of retromolar 

trigone region 70 27 2.59 No recurrence 6 

REVANSIDDAYYA 47 M SCC of GB Sulcus 74 22 3.36 No recurrence 6 

RENUKA  45 F SCC of GB Sulcus 64 23 2.78 No recurrence 7 

SANNALAXMAPPA B 65 M SCC of tongue 67 29 2.31 No recurrence 7 

IKHALAHMED S 43 M SCC of GB Sulcus 62 31 2 No recurrence 5 

GANGADHAR Y 49 M SCC of GB Sulcus 59 37 1.59 No recurrence 5 

ARUN KANAPUR 49 M SCC of GB Sulcus 70 20 3.5 No recurrence 5 

SANTHOSH P 44 M SCC of GB Sulcus 65 31 2.09 No recurrence 6 

G F PATIL 67 M SCC of GB Sulcus 90 6 15 Dead 4 

ROSY GAZA 58 F SCC of tongue 65 31 2.09 No recurrence 8 
ARJUN 

CHALOKAPPA 45 M SCC of GB Sulcus 64 31 2.06 No recurrence 8 

VINAYA SHANBAG 52 M 
SCC of floor of 

mouth 76 18 4.22 Recurrence 6 

BHEEMRAJAN 50 M SCC of GB Sulcus 60 35 1.71 No recurrence 9 

SANGAMESH  42 M SCC of GB Sulcus 60 34 1.76 No recurrence 6 

YANKARGOUDA G 38 M SCC of GB Sulcus 80 15 5.33 Recurrence 5 

IRAPPA I 57 M SCC of GB Sulcus 62.2 28.7 2.16 No recurrence 6 

NAGRATMMA 53 F 
SCC of buccal 

mucosa 51 42 1.21 No recurrence 6 

LIMBAMA LANANI 58 M SCC of GB Sulcus 59 30 1.96 No recurrence 6 

VITTAL KUDER 37 M SCC of GB Sulcus 60 35 1.71 No recurrence 7 

APPU S 27 M SCC of GB Sulcus 87.8 6.4 13.71 Dead 3 

NARAYAN KULARNI 58 M SCC of lip 62 31 2 No recurrence 5 

MAHABALESHWAR 68 M SCC of lip 58.6 29.8 1.96 No recurrence 5 

BASAPPA R 67 M SCC of GB Sulcus 62 36 1.72 No recurrence 5 

ISHWAR PUJAR 48 M SCC of GB Sulcus 72.5 17.1 4.23 Recurrence 5 

HOLANGOUDA 33 M SCC of GB Sulcus 83.7 6.4 13.07 Dead 4 

SADANAND 55 M SCC of GB Sulcus 71 25 2.84 No recurrence 8 

GURUPADAPPA 45 M SCC of lip 52.2 21.7 2.4 No recurrence 8 

CHAMPAVATI 55 F 
SCC of maxillary 

alveolus 72 23 3.13 No recurrence 5 

EKANATH PATIL 37 M 
SCC of retromolar 

trigone region 48.5 38.5 1.25 No recurrence 5 
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BASAPPA S 55 M SCC of tongue 59 36 1.63 No recurrence 5 

MAHARAJ R D 59 M SCC of GB Sulcus 65.9 18.5 3.56 Recurrence 5 

BASAYYA S 42 M SCC of GB Sulcus 61.9 26.9 1.18 No recurrence 6 

NEELKANTAPPA 57 M SCC of GB Sulcus 73 21 3.47 No recurrence 6 

ABDULGANI G 46 M SCC of GB Sulcus 69.8 21.2 3.29 No recurrence 6 

SAHADEVAPPA 50 M SCC of GB Sulcus 74 22 3.36 No recurrence 9 

MAILARAPPA K 39 M 
SCC of retromolar 

trigone region 55 40 1.37 No recurrence 8 

PARAMESHWAR 52 M 
SCC of buccal 

mucosa 42.1 32.8 1.28 No recurrence 8 

KALLAPPA G 59 M 
SCC of buccal 

mucosa 57.2 27.8 2.05 No recurrence 6 

GANGADHAAR 52 M SCC of GB Sulcus 62 31 2 No recurrence 6 

ANADH M 63 M SCC of GB Sulcus 82.3 13.6 6.05 Recurrence 6 

ATULLA A 35 M SCC of tongue 79 11 7.18 Recurrence 5 

NAGAPPA G 60 M SCC of GB Sulcus 60.7 24.1 2.51 No recurrence 5 

SATYANARAYAN A 30 M SCC of tongue 78 16 4.87 Recurrence 5 

DANAVVA L 45 F 
SCC of buccal 

mucosa 71 23 3.08 No recurrence 5 

SOMAPPA N 54 M SCC of lip 63 29 2.17 No recurrence 8 

UMESH NAYAK 56 M SCC of GB Sulcus 59 34 1.73 No recurrence 7 

MALLAPPA D 42 M SCC of GB Sulcus 61 28 2.17 No recurrence 9 

NINGAMMA K 67 F SCC of tongue 56 35 1.6 No recurrence 11 

SADIUQ D 36 M SCC of GB Sulcus 63 4 15.75 Dead 4 

NINGAPPA S 68 M SCC of tongue 65 27 2.4 No recurrence 6 

SHARANNAMA 52 F SCC of lip 93.2 2.5 37.28 Dead 2 

KOTESH B 63 M SCC of GB Sulcus 78 17 4.58 No recurrence 3 

DEVAKI 39 F SCC of GB Sulcus 71 20 3.55 No recurrence 5 

ABDUL SHAH 46 M SCC of GB Sulcus 64 28 2.28 No recurrence 5 

YAMANAPPA 59 M SCC of tongue 86.3 52.1 1.65 No recurrence 5 

AMBAVVA I 60 F SCC of GB Sulcus 63 29 2.17 No recurrence 7 

CHANDRA M 53 M SCC of tongue 61 34 1.79 No recurrence 6 

FAKIRAPPA 67 M 
SCC of maxillary 

alveolus 44.6 10 4.46 Recurrence 6 

SAVAKKA M 61 F SCC of GB Sulcus 59 33 1.78 No recurrence 6 

KARLAPPA C 71 M SCC of lip 68 25 2.72 No recurrence 6 
BASANGOUDA 

PATIL 44 M 
SCC of buccal 

mucosa 71.5 17.2 4.15 Recurrence 5 

RAMESH MUDET 49 M SCC of GB Sulcus 61.1 26.8 2.27 No recurrence 5 

BASAVENEPPA 72 M 
SCC of buccal 

mucosa 60.9 19.5 3.12 No recurrence 8 

BASAVARAJ T 68 M SCC of GB Sulcus 69.6 19.2 3.63 Recurrence 4 

MOHANDAS V 57 M SCC of tongue 70.4 19 3.7 Recurrence 3 

AMBAVVVA PAWAR 64 F SCC of lip 75.9 16.1 4.71 Recurrence 4 
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INTIYAZ SHEIKH 53 M 
SCC of buccal 

mucosa 61 36 1.69 No recurrence 8 

BABULAL LOHIYA 50 M 
SCC of retromolar 

trigone region 56 38 1.47 No recurrence 6 

HASANHULLA 25 M SCC of GB Sulcus 50.3 40.7 1.23 No recurrence 6 

SHIVAMMA  60 F SCC of tongue 64 30 2.13 No recurrence 6 

MAHADEVI 60 F SCC of GB Sulcus 61 33 1.84 No recurrence 6 

SOMANGOUDA 50 M SCC of GB Sulcus 64 28 2.28 No recurrence 5 

ANWAR BELLARI 35 M SCC of GB Sulcus 62.2 24.9 2.49 No recurrence 5 

CHANDRAVVA 52 F SCC of GB Sulcus 59 32 1.84 No recurrence 9 

KALLANGOUDA M 52 M SCC of GB Sulcus 89.4 3 29.8 Dead 3 

MOULASAB 34 M SCC of GB Sulcus 66 26 2.53 No recurrence 5 

NAGARAJ GOLLAR 61 M SCC of GB Sulcus 60 33 1.81 No recurrence 5 

RAJASAB 45 M SCC of GB Sulcus 50 42 1.19 No recurrence 5 

MEHABUBI 45 F 
SCC of buccal 

mucosa 78.7 14.9 5.28 Recurrence 5 

BASAVARAJAPPA 59 M 
SCC of buccal 

mucosa 61 30 2.03 No recurrence 5 

HOLLAPPA H 47 M 
SCC of buccal 

mucosa 72 18 4 Recurrence 5 

MALLAPPA 42 M 
SCC of buccal 

mucosa 51 42 1.21 No recurrence 5 

MANJUNATH 39 M SCC of GB Sulcus 65 26 2.5 No recurrence 5 

HEMAVATI 49 F 
SCC of retromolar 

trigone region 76.6 11.2 6.83 Recurrence 5 

MALLAPPA 45 M 
SCC of retromolar 

trigone region 62 28 2.21 No recurrence 5 

ABDUL ADHARI 40 M SCC of GB Sulcus 76.6 15.4 4.97 Recurrence 5 

CHAYAPPA 53 M SCC of GB Sulcus 69 22 3.13 No recurrence 5 

JANARDHAN 66 M SCC of tongue 58 36 1.61 No recurrence 4 

PUNDALIK 67 M SCC of tongue 63.8 25.5 2.5 No recurrence 5 

KIRAN 39 M SCC of GB Sulcus 63 27 2.33 No recurrence 5 

SAROJA 70 F SCC of tongue 64 30 2.13 No recurrence 5 

IRAVVA PUJAR 38 F 
SCC of floor of 

mouth 60 30 2 No recurrence 5 

SHANKRAPPA I 66 M SCC of tongue 64 28 2.28 No recurrence 5 

BASAVRAJ 39 M 
SCC of maxillary 

alveolus 69.6 21.4 3.25 No recurrence 5 

RAJASHEKAR 47 M SCC of tongue 69 27 2.55 No recurrence 5 

BASAVRAJ 60 M SCC of GB Sulcus 53.6 36.9 1.45 No recurrence 5 

 

 

 

 




