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Abstract

The purpose of this study is intended to detect 
and evaluate serum lipid concentrations and 
establish the interrelationship between the 
lipid profile variables for both oral and non oral 
cancer. This case control study included 100 
clinically diagnosed and histopathologically 
confirmed OSCC cases and 100 age and gender 
matched healthy control subjects who had 
neither any history of cancer nor suffered from 
any major illness. Serum lipid concentrations 
such as total cholesterol, HDL cholesterol and 
triglycerides were determined by enzymatic 
colorimetric assays. LDL and VLDL cholesterol 
concentrations were calculated from the above 
findings. ANOVA was performed to compare 
mean, standard deviation and P- values of 
the parameters using SPSS 15.0 version for 
windows. The results have shown significantly 
decreased levels of serum lipid concentrations in 
OSCC cases when compared to normal control 
subjects, showing an inverse relation between 
serum lipid levels and Oral Squamous cell 
carcinomas. The detected lower concentrations 
of serum lipid components in the head and neck 
cancer cases might be due to the utilization 
of lipids by the cancer cells to maintain cell 
integrity. Plasma lipid status may be a useful 
bio-marker indicator for initial changes occurring 
in neoplastic cells.

 Key words: Lipids, Cholesterol, Triglycerides, 
Oral Squamous cell carcinoma ,head and neck 
cancers, HDL, LDL, VLDL, areca nut, alcohol, 
tobacco, smoking, HNSCC, carcinogenesis, 
oral cancer.

Lipids are chief cell membrane 
components crucial for various biological 
functions including cell growth and division of 
normal and malignant tissues, maintenance 
of the structural and functional integrity of all 
biological membranes, activity of membrane-
bound enzymes and stabilization of the DNA 
helix. Total cholesterol (TC), triglycerides 
(TG), high density lipoproteins cholesterol 
(HDLC), low density lipoproteins cholesterol 
(LDLC), and very low density lipoproteins 
cholesterol (VLDLC) constitute the lipid profile. 
Lipoproteins transport free cholesterol in the 
circulation, LDLC help in the transportation of 
cholesterol from liver to the other cells, HDLC 
in the transportation of cholesterol from other 
cells to the liver, VLDLC packs and transports 
the triglycerides, which are taken up and 
degraded by cells to perform cellular functions. 
Cholesterol, an amphipathic lipid is vital for 
cellular uptake and is distributed systematically 
in the domains of membranes and exists either 
as free cholesterol or connected with a long 
chain fatty acid, as cholesteryl ester. Cholesterol 
is synthesized in many tissues from acetyl-Co-A, 
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and is eliminated from the body in the bile as 
cholesterol or bile salts. Specialized membranes 
called ‘lipid rafts’ are maintained enriched with 
sphingolipids and cholesterol, which act as the 
platform for signal transduction. Head and Neck 
Squamous Cell Carcinoma (HNSCC) advances 
from the mucosal epithelial cells that underlines 
the oral cavity, larynx, pharynx, sinonasal tract 
and the use of tobacco products is associated 
with inflammation in the exposed tissues (1). 
Tobacco smoke has been reported to kindle 
H2O2 and hydroxyl radicals in addition to direct 
carcinogenic effects on the epithelial cells of 
the oral mucous membrane. Extensive use of 
areca nut and tobacco carcinogens induce the 
production of free radicals and reactive oxygen 
species (ROS), which has been implicated in 
pathogenesis of several diseases including 
cancer. Oxidative stress is the chief leading 
causes of toxicity attributed to the interactions 
of ROS and reactive nitrogen species (RNS) 
with cellular macromolecules like DNA, 
lipid, and proteins, which hamper the signal 
transduction pathways such as protein kinases, 
phosphatases, and transduction mechanisms 
(2). ROS enhances the rate of oxidation 
and per-oxidation of polyunsaturated fatty 
acids, thus disturbing essential constituents 
of cell membrane and apparently involving 
carcinogenesis. Animal studies have shown 
that nicotine, a tobacco carcinogen, affects 
the activity of enzymes responsible for lipid 
metabolism (3). Lipid metabolism in rapidly 
proliferating cancerous cells is based on 
redirecting the carbon from energy production 
into membrane biosynthesis. During signal 
transduction cascades, lipids are broken down 
into bioactive lipid mediators, which regulate an 
array of carcinogenic processes like cell growth, 
cell migration and metastasis formation (4).   

 Cancer is a leading cause of morbidity 
globally and a growing public health concern, 
with the increasing annual number of new cancer 
cases it is projected to amplify to 13.1 million 

deaths in 2030 (5). In 2015 caused over 8.7 
million deaths globally, being the second leading 
cause of death behind cardiovascular diseases 
(6). The most common histological type of oral 
cavity cancer is Squamous cell carcinoma, 
which accounts for more than 90% of cases (7), 
with more than 450,000 new cases and 350,000 
deaths annually (8-11). The distressing rates of 
mortality reported in HNSCC are usually owing 
to high incidence of loco-regional recurrence 
and metastatic disease (12). The incidence of 
HNSCC continues to mount and is estimated 
to enhance by 30% (1.08 million new cases 
annually) by 2030 (13-14),  and critical needs 
for novel therapies to improve overall survival 
is indispensable (15) .Despite some modest 
improvements in the treatment ,the overall 
5-year survival rate remained  just about 40–
50% chiefly due to poor accessibility of effective 
therapeutic options for HNSCC cases with 
recurrent disease (16) whereas the recurrence 
rates remain high (17). Cancers of the lip and 
oral cavity are vastly common in South Central 
Asia (India, Sri Lanka, and Pakistan) (18) as 
well as Melanesia (Papua New Guinea, with 
the highest incidence rate worldwide in both 
sexes), reflecting the popularity of betel nut 
chewing (19). Incidence rates are also high in 
Eastern and Western Europe and in Australia/
New Zealand and have been linked to alcohol 
consumption, tobacco smoking, HPV infection 
for cancers of the oropharyngeal region, and 
to ultraviolet radiation from sunlight exposure 
for lip cancer (19-22). OSCC develops in the 
oral cavity and oropharynx and can occur due 
to many etiological factors, but smoking and 
alcohol remain the most common risk factors 
especially in the Western world (23). Though 
treatment is complex for cases with head and 
neck cancers24, its early detection can improve 
the prognosis significantly (25). Oral cancer 
is a preventable disease, where smoking and 
alcohol, considered major risk factors are 
present in 90% of cases (26), and having them 
both derives a synergic effect (27). There is 
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now sufficient understanding of the causes, 
and adequate information to facilitate early 
detection and well-timed treatment of another 
third of cases (28) which remains to be the key 
to improving survival (29).  

Materials and Methods   

 A total of 200 individuals were 
included in our case control study. Out of 
them 100 were histopathologically confirmed 
and untreated OSCC cases from MNJ cancer 
hospital, Hyderabad and the remaining 100 
were normal healthy subjects who had never 
suffered any major illness that alters serum 
lipid concentrations. Fasting blood samples 
were collected from the cases and controls 
by obtaining a written informed consent 
from each of them. Serum was separated 
and stored in small aliquots at -20º C. Total 
cholesterol, HDL cholesterol and triglyceride 
concentrations in serum were determined in 
mg/dl by using standard commercially available 
kits manufactured by Transasia Bio-Medicals 
Ltd, Daman (India) in collaboration with ERBA 
Diagnostics Mannheim GmbH, Germany.    

 Serum Total cholesterol concentrations 
in mg/dl were determined by CHOD-PAP 
enzymatic method, a modified Roeschlau’s 
method  in which 20 µl of serum was mixed 
with 1 ml of working enzyme reagent 
containing cholesterol esterase, cholesterol 
oxidase, peroxidase, sodium phenolate, 
4-aminoantipyrine, phosphate buffer (pH: 6.5) 
and lipid clearing agent. Then the mixture was 
incubated at 37º C for 10 minutes and the 
absorbance was measured at 505 nm.  

 Serum HDL cholesterol concentrations 
in mg/dl were determined by phosphotungstic 
acid method in which 250 µl of serum was 
mixed with 500 µl of precipitating reagent that 
precipitates LDL and VLDL fractions of lipid 
cholesterol. The mixture was then allowed to 
incubate at room temperature for 10 minutes 
and then centrifuged at 4000 rpm for 10 

minutes. The clear supernatant obtained was 
then assayed as per the serum total cholesterol 
estimation.  

 Serum triglyceride concentrations 
in mg/dl were determined by GPO-Trinder 
Method, an enzymatic method in which 10 
µl of serum was mixed with 1 ml of working 
enzyme reagent containing lipoprotein lipase, 
glycerol kinase, glycerol phosphate oxidase, 
di-hydroxy-acetone phosphate, adenosine 
triphosphate, 4-aminoantipyrine, 3,5-dichloro-
2-hydroxybenzene sulfonate, peroxidase and 
buffer (pH:7.0). The mixture was incubated at 
37º C for 10 minutes and then the absorbance 
was measured at 505 nm. The serum VLDL and 
LDL cholesterol concentrations in mg/dl were 
calculated as per the following formula:  

Serum VLDL cholesterol =   Serum Triglycerides 
÷ 5  

Serum LDL cholesterol = Serum Total cholesterol 
– (HDL cholesterol + VLDL cholesterol) 

Statistical analysis: Results of the study were 
tabulated for OSCC and control groups. All 
the parameters in the study were statistically 
analyzed for mean values, standard deviation, 
range and P- values. ANOVA was performed 
to compare mean, standard deviation and P- 
values of the parameters using SPSS version 
15 (SPSS, Chicago, IL) for windows.  

Results and Discussion: 

 Age range for OSCC cases was 9-87 
years in males and 27-75 years in females, and in 
controls 21-80 years in males and 22-87 years in 
females. However, many of the ages mentioned 
in case sheets are given by cases were 
subjective, while exact age of 100 OSCC cases 
(Males 45 and Females 55) and 100 controls 
(Males 55 and Females 45) was available, 
hence analysis was carried out with those, 
mean age at which OSCC identified was 9-87/ 
49.30±15.55 in male and 27-75/84.20±11.26 
in female years .To comprehend the role of 
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gene mutations/ polymorphisms in onset of the 
disease, the cases and controls were divided 
into 4 categories, <25 years (1% cases and 
3% controls), 26 to 45 years (27% cases and  
19% controls), 46 to 65 years (60% cases and 
70% controls), and above 66years (12% cases 
and 8% controls). Highest percentage of OSCC 
cases was identified between 46-65 years in both 
case and control group. Regarding the primary 
tumor site, there was a neat predominance on 
the BM adding up 35 cases (35.0%), followed 
by tongue adding up 23 cases (23.0%), then 
Mandible, oral cavity and RMT adding up 12, 
10, & 8 cases (12%, 10% and 8%) (Table 1). In 
the present study Stage III showed the highest 
frequency (39%) when compared to Stage IV 
(34 %) and Stage II (21%), and further types of 
tumor grade like Stage I (6%) showed very low 
frequency when compared to other stages (table 
1). Histopathologically OSCC were graded as: 
well differentiated Squamous cell carcinoma 
(WD SCC), moderately differentiated, (MD 
SCC) and poorly differentiated (PD SCC) based 
on the degree of differentiation. In the present 
study, the serum lipid levels in OSCC cases 
were found to be slightly elevated in WD SCC 
and MD SCC compared to PD SCC. The levels 
showed significant correlation with serum TC, 
LDL, VLDL, HDL and triglycerides among the 
degrees of differentiation (Table2). The gender 
wise levels of the various parameters of lipid 
profiles were found significantly lower in OSCC 
cases as compared with controls (table 3). 
ANOVA and P-values were calculated (Table 
3). The P-values were found significant for 
serum total cholesterol, VLDL, LDL, HDL and 
for serum triglycerides, revealing an inverse 
relationship between serum lipid profile in 
OSCC and controls. The mean serum levels of 
total cholesterol was significantly (p= 0.0001) 
lowered in OSCC cases (148.1±22.8) compared 
to controls (181.45±23.67). In OSCC cases both 
the HDL (45.52±11.1) and LDL (84.69±17.4) 
were also lowered when compared to levels of 
HDL (47.92±10.60) and LDL (98.86±17.58) in 

controls. However the decreased HDL levels were 
not found significant (p=0.13) when compared 
to controls. There was significant (0.0001) 
decrease in the levels of VLDL (18.0±6.0) 
when compared to controls (29.05±8.19) and 
triglycerides were found to be little higher in 
controls (145.53±40.73) than compared to 
cases (89.7±30.4) respectively.    

 Among one hundred OSCC cases, the 
number of cases who had only Chewing habit 
showed a high frequency of 31%, than only 
smokers 6% while we did not find, only alcohol 
habituates in cases. Analysis pattern of the 
cases with two habits revealed that chewing and 
alcohol habituate cases were more prevailing 
(26%) than Alcohol and Smoking (14%) and 
Smoking and chewing (2%), and cases who 
were having all the three risk factors: alcohol, 
smoking and chewing habits were found to 
be 10%. In the present study 11% were found 
without any habitual risk factors.  

 95% C.I and t stat values were observed 
and p values were calculated correlating the 
risk factors with the lipid components in OSCC 
cases and control subjects and marked for 
significance (table 5).  

• We observed that only alcohol risk factor 
habituates were not present in our study.  

• The smoking risk factor was significant in 
TC, VLDL and TG values (<0.0001), and 
insignificant in HDL (>=0.014) and LDL 
values (=0.001).   

• Chewing risk factor was significant in all 
the cholesterol components TC, HDL, LDL, 
VLDL and TG (<0.0001).   

• Smoking and alcohol combination risk factor 
also was relatively significant in this case 
study (<0.0001).   

• In alcohol and chewing combination risk 
factor, only TG was insignificant (<0.0003).   

• With the other risk factor combinations: 
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chewing and smoking (<0.0001), chewing, 
smoking and alcohol (<0.0001), all showed 
a statistical significance in TC, HDL, LDL, 
VLDL and TG values.  

• No habits group also showed a statistical 
significance (<0.0001), in our case control 
study.  

 Majority of the cases in our study were 
in the age group of 46-65 years (60%), which 
is in accordance, and observed a similar range 
of 41-60 years (40%) (30). Interesting finding 
observed was that low serum cholesterol 
concentration (i.e. <5.16 mmol/L) magnifies 
the overall mortality from cancer and enhances 
prostate, colon and lung cancer among men 
over 60 years of age (31).  

 Male predominance was observed 
in studies (32-33) which is similar with our 
findings. While numerous studies suggest 
that low cholesterol levels are linked with 
various cancers, it was recorded that high 
total cholesterol level (≥240 mg/dL) and was 
positively associated with breast cancer in 
women and prostate, colon cancers in men, but 
negatively associated with risk of liver, stomach 
cancer in both men and women, and lung 
cancer in men (34).  

 Cases with tumors in advanced stages 
might have lower lipid levels due to malnutrition 
caused by an inadequate food intake. In 
accordance to our study well and moderate 
groups were higher than poorly differentiated 
(35-36), and no correlation between the T stage 
and lipid levels was also observed excluding the 
possible link between tumor stages, malnutrition 
and low lipid levels in cases (37). While the 
correlation between histological grading and 
serum lipid profile in Oral Cancer and pre-cancer 
was not noted (38), studies have established 
the linkage with tobacco abuse and histological 
grading (39).  

 Carcinogenesis leads to reduced level 

of cholesterol in proliferating tissues and blood 
(40), probably due to the augmented tumor cells. 
The new membrane biogenesis occurs due to 
degradations of lipoprotein fractions (41), like 
HDL, VLDL and LDL of cholesterol in the blood 
compartments (42). A significant decrease was 
noticed in mean serum cholesterol levels of 
lipoproteins in oral carcinoma and leukoplakia 
groups of cases (43) while both total cholesterol 
(TC) levels and triglyceride levels were 
considerably reduced in oral Squamous cell 
carcinoma cases as compared to the healthy 
controls (44). TC, LDL and TG were lowered 
and a significant decrease in all the lipid 
fractions correlates to oral malignancy (45-46) is 
in accordance with our study. The lower serum 
lipid level status may be an important indicator 
for initial changes occurring in neoplastic cells 
which might be due to utilization of cholesterol 
for membrane biogenesis. Hypolipidemia may 
occur due to the direct lipid lowering effect 
of tumor cells or the malfunction of the lipid 
metabolism (47), while cancer mortality risk with 
low plasma cholesterol was attributed to the 
effect of existing cancer disease (31). However, 
earlier studies observed that higher mortality due 
to cancer was observed in cases with high total 
cholesterol levels (38) although total cholesterol 
(mg/dL) was significantly lower in cases who 
were deceased (48). The crucial role of lipid 
classes and molecular species in supporting 
tumor growth and metastatic dissemination (49), 
and the dependence of cancer cells on aberrant 
lipid and cholesterol metabolism might point to 
these pathways as prominent targets to treat 
cancer as well as to sensitize them to anticancer 
therapies(50). Total lipids, cholesterol and HDL 
cholesterol levels are inversely associated with 
incidence of cancer whereas triglycerides levels 
were significantly elevated in cancer cases (51). 

 Lipids are major cell membrane 
components which are vital for various biological 
functions involving cell division and growth of 
normal and malignant cells (52) and cholesterol, 
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an integral part of lipid rafts plays a vital role 
in pathways governing carcinogenesis, drug 
resistance and metastasis (53). Oxidative stress 
increases with the increase of lipid peroxidation, 
causing inflammation and tissue damage in 
OSCC cases with compromised antioxidant 
defence (54). Tumor promotion is associated 
with perioxidant status as ROS participates in 
carcinogenesis (55). Carcinogens from tobacco 
cause liberation of free radicals and reactive 
oxygen radicals which cause high rate of 
peroxidation of unsaturated fatty acids causing 
increased utilization of lipids like TG, TC, 
lipoproteins for membrane biogenesis of cancer 
cells. The present study could be a preliminary 
study where such a correlation of lipid profile 
with risk factors was done.  

Smoking alone:    

 Approximately 90% of people with oral 
cancer are tobacco users. A reduction in the 
total cholesterol, TG, LDL and HDL in all forms 
of tobacco users with OPC and OSCC cases 
was observed56 in accordance with our study, 
but the HDL values were slightly increased in 
our study. A decreasing serum lipid status in 
the chronic smokers, especially the LDL can be 
used as an early indicator for changes in the 
neoplastic cells. Using tobacco is an important 
etiologic factor which aids in the development 
of oral precancerous lesions /conditions and 
head and neck cancer (30). HDL values were 
significantly lowered in the tobacco habituates 
when compared to the healthy controls (57), 
and passive smoking was reported to be a 
significant risk factor for decreased HDL(58). 
Contrarily our study suggests that smoking was 
an insignificant risk factor for HDL& LDL, so 
future study considering a larger sample could 
yield some better difference if at all it exists.  

Areca nut chewing alone:  

 Chewing correlated with lipid profile 
was significant in our case control study. We 
found that all the lipid component values 

were significant (p< 0.0001) which is in 
accordance with the study, which reported a 
dose-dependent relationship between areca 
nut use and triglyceride(59). Contrarily current 
and former areca nut chewers had an elevated 
triglyceride level, more than normal values (1.7 
mM) while a significantly lower level of HDL 
was observed in current areca nut chewers 
(60). A rise in the levels of TG, LDL and VLDL 
with a decrease in the HDL level was observed 
when the lipid profile of tobacco chewers was 
analyzed (61). The chief alkaloid in areca nut 
arecoline undergoes nitrosation and gives rise 
to N-Nitrosamine, which may have cytotoxic 
effect on the cells. These carcinogens induce 
generation of free radicals and reactive oxygen 
species, which are accountable for high rate 
of oxidation ⁄ peroxidation of polyunsaturated 
fatty acids releasing peroxide radicals. In the 
course of areca nut chewing, ROS produced, 
attacks salivary proteins; alters the structure 
of oral mucosa, activating an inflammatory 
response (62). Cross-sectional studies have 
shown that smokeless tobacco use seems to 
have an adverse effect on lipid profiles, wherein 
smokeless tobacco users had 2.5 times the 
adjusted risk of hypercholesterolemia compared 
to nonusers (63).  

Smoking and alcohol:  

 Studies indicate a multiplicative effect 
of tobacco consumption and alcohol containing 
more than 300 carcinogenic chemicals 
including polycyclic aromatic hydrocarbons with 
respect to frequency and duration of OSCC 
(64). We understand from our study that all 
the lipid component values were significant 
(p<0.0001) when correlated with smoking and 
alcohol risk factor. This can be explained with 
the consideration that tobacco smoke increases 
the ethanol acetaldehyde in the mouth (65) and 
alcohol consumption promotes carcinogenic 
effects of tobacco smoke and they confer a 
synergistic risk for oral cancer (66).  
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Alcohol and chewing:

 In our study, it was observed that the 
lipid components TC, HDL and LDL showed 
significance (< 0.0001) when correlated with 
risk factors alcohol and chewing, but TG and 
VLDL did not show any significance. The effect 
of alcohol along with tobacco has deleterious 
effects on the epithelium thereby enhancing 
carcinogenesis (66).

Chewing and smoking:  

Tobacco chewing, a significant risk factor of 
oral cancer in India is due to consumption of 
betel quid (67), and the carcinogens present 
in tobacco and areca nut enhance breakage 
of cellular structural blocks such as lipids due 
to lipid per oxidation (68). In our study the lipid 
components TC, HDL, LDL, VLDL & TG were 
found to be significantly reduced in alcohol 
and chewing cases compared to controls, and 
statistically significant when correlated with the 
risk factors, which is partly in accordance with a 
study (69).  

Smoking, chewing and alcohol:

  Well-known risk factors for OSCC are 
areca nut chewing, sniffing of tobacco and 
alcohol consumption in various forms, which 
results in increased free radicals formation 
causing lipid peroxidation, affecting diverse 
cellular vital activities like growth, differentiation 
and gene expression (70). Our study recorded 
that all the lipid components (TC, HDLC, LDLC, 
VLDLC and TG) were statistically significant in 
correlation to combination of all the three risk 
factors - smoking, chewing and alcohol. In India, 
where the habits of chewing tobacco with betel 
nut, reverse smoking and alcohol usage are 
extensive, there is a striking incidence of oral 
cancer which accounts for as many as 30% of 
all cancers (71). 

No Habits:  
 In our study, a statistical significance in 
correlation to lipid profile was observed in cases 

and controls without any habits of alcohol, 
chewing or smoking. Contrarily, no significance 
was reported in studies which considered the no 
habits group (33, 44).

Summary and conclusions:  

Newly forming and rapidly proliferating 
malignant cells necessitate various crucial 
components such as lipids, well above the 
normal physiological limits leading to reduced 
lipid stores (72). Hence, increased de novo 
synthesis of fatty acids occurs due to intensive 
tumor growth (49) may perhaps signify 
overutilization of lipids during transformation 
from oral precancer to cancer (38). Intracellular 
and comprehensive cholesterol concentrations 
are tightly regulated by the balance between 
de novo biosynthesis, uptake, efflux, and 
storage, and metabolic alterations in lipid 
pathways supporting hypotheses that the 
lower cholesterol values, even before the 
manifestation or detection of cancer; maybe 
the result of carcinogenesis. Secondly, lower 
cholesterol values may head the development 
of cancer, and serve as biomarkers and might 
be a promising approach for cancer detection 
and therapeutics. Cancer cells harness lipid 
metabolism to generate components for 
biological membranes, and signaling molecules 
required for proliferation, survival, invasion and 
metastasis. Dysregulation in lipid metabolism is 
among the main important metabolic alterations 
in cancer. Taking into consideration the above 
facts, the importance of serum lipid levels as 
a diagnostic marker of oral cancer, should be 
noted. This study was designed to evaluate the 
changes in serum lipid levels in OSCC cases and 
healthy volunteers, in correlation to risk factors 
which might give an insight into the significant 
prognostic indicators in diagnosis of oral cancer. 
Changes to lipid organization that result in 
cancer initiation and progression contribute 
to the understanding of carcinogenesis and 
identification of potential therapeutic targets.  
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Table 1 Clinical Characteristics of the OSCC Cases & Healthy controls  
 Clinical Characteristics  n = 100 (Cases)  n = 100 (Controls)  

Gender  
Males  
Females  
Mean age & Range Males  
Mean age & Range Females  

 
45(45%)  
55 (55%)  
50.53/9-87  
55.27/30-75  

  

55(55%)  

45 (55%)    

Age Distribution  

26-45  

46-65  

66 and above  

  

28 (28%)  

60 (60%)  

12 (12%)  

  

22(22%)  

70(70%)  

8 (8%)  

  

Habitual Risk  
Alcoholics  
Smokers  
Tobacco chewing  
Alcohol + Smoking  
Alcohol + Tobacco chewing  
Smoking + Tobacco chewing 
Alcohol + Smoking + Tobacco chew-
ing  No Habits  

  
- 
6(6%)  
31(31%)  
14 (14%)  
26 (26%)  
2 (2%)  
10(10%)   
11(11%)  

  
3 (3%)  
13 (13%)  
30 (30%)  
6 (6%)  
13(13%)  
4 (4%)  
6 (6%)  
25 (25%)  

Site of Diagnosis  
Tongue  
Buccal mucosa (BM)  
Mandible  
Oral Cavity  
Retromolartrigone  
Floor of mouth  
Lip  
Base of tongue  
Maxilla  
Palate  

  
23(23%)  
35 (35%)  
12 (12%)  
10 (9%)  
8(8%)  
4(4%)  
3(3%)  
2 (2%)  
2 (2%)  
1 (1%)  

  

Staging  
Stage 1  
Stage 2  
Stage 3  
Stage 4  

  
6 (6%)  
21 (21%)  
39 (39%)  
34(34%)  
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S.No WD SCC MD SCC PD SCC F-

Statistics 

P-value 

(N=64) (N=31) (N=5) (Paired Samples Test) 

TC 148.1±21.6 148.5±25.17 137.0±24.8 0.621 0.0001 

HDL  45.5±10.8 44.9±10.5 46.8±19.0 0.089 0.0001 

VLDL  18±6.1 17.9±6.1 15.8±4.9 0.353 0.0001 

LDL 84.69±17.0 85.7±18.8 74.4±13.3 0.93 0.0001 

TG 89.7±31.0 89.6±30.3 78.6±25.1 0.357 0.0001 

WD= Well differentiated; MD= Moderately differentiated; PD= Poorly differentiated

Table 2  Lipid profiles according to gender wise distribution  

SD= Standard deviation; n=number of cases; F-statistics=ANOVAs. 

Table 3 Lipid profiles according to tumor degree of differentiation. 
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Table 4:  Correlation of risk factors of OSCC with Lipid Profile

Habits in cases TC HDL VLDL LDL TG 

MEAN ±SD MEAN ±SD MEAN ±SD MEAN ±SD MEAN ±SD 

Smoking 
   150.33 ± 

20.50 
   46.00 ± 10.88 

   19.33  
± 

6.44 
 85.00 ± 22.32  97.00 ± 31.46 

Alcohol No cases No cases No cases No cases No cases 

Chewing 
  140.66  ± 

16.67 
40.19  ± 10.40 17.44 ± 6.09  83.03 ± 10.80 87.38 ± 30.49 

Smok + Alch 
  140.43 ± 

18.05  
39.71 ± 7.64 17.29 ± 5.78 85.57 ± 12.16  86.29 ± 29.01 

Alch + Chew 
  145.15 ± 

26.31  
45.38 ± 13.12 17.93 ± 7.53  82.88 ± 22.76 89.54 ± 37.53 

Chew + Smok   133.5  ± 54.45   41.5 ± 28.99 14.5  ± 2.12 77.5  ± 27.58 72.5 ± 12.02 

All three habits    137.0 ± 20.57   43.7 ± 7.53 17.4 ± 4.25 75.9 ± 14.04 86.7 ± 20.91 

No habits   148.2 ± 27.30  43.5 ± 11.87 18.8 ± 6.43 85.9 ± 20.75 94.4 ± 31.31 

Habits in control TC HDL VLDL LDL TG 

MEAN ±SD MEAN ±SD MEAN ±SD MEAN ±SD MEAN ±SD 

Smoking 172.38 ± 19.31 43.85 ± 11.22 32.15 ± 8.64 93.23 ± 11.60 161 ± 43.41 

Alcohol 165.67 ± 23.80 39 ± 10.58   35.67 ± 4.16 91  ± 18.36 178.67 ± 20.53 

Chewing 181  ± 24.20 51 ± 10.92 36 ± 9.57 94 ± 16.65 180 ± 47.44 

Smok + Alch 227 ± 19.50 71 ± 9.38 33 ± 2.66 96  ± 12.90 166  ± 13.30 

Alch + Chew 210 ± 20.79 59  ± 9.92 22  ± 6.63 109  ± 15.85 108  ± 32.98 

Chew + Smok 210 ± 21.51 54  ± 6.61 29  ± 2.65 127  ± 22.02 143  ± 12.37 

All three habits 195  ± 23.45 53  ± 8.26 28  ± 5.25 114 ± 20.49 140  ± 26.04 

No habits 130 ± 26.59  36 ± 10.69 25 ± 9.00 69 ± 20.31 124 ± 44.70 
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