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Abstract:
Background: Changes in lipid profile have been associated with
malignancy because of their key role in the maintenance the
integrity of the cell membrane. This study evaluated the
alterations in serum lipid profile in untreated patients of oral
submucus fibrosis (OSMF), oral leukoplakia, and oral lichen
planus and proven cases of oral cancer with respect to healthy
controls.
Materials & Methods: In this case control study, 20 clinically
and histopathologically proven patients of oral precancer and
oral cancer each were compared with 20 healthy controls. In
these groups, serumlipids including:

(i) Total cholesterol.
(ii) Triglycerides (TGL).
(iii) High density lipoprotein cholesterol (HDL), low density

lipoprotein cholesterol (LDL) and very low density
lipoprotein cholesterol (VLDL) were analyzed.

Results: Decrease in plasma total cholesterol, triglycerides,
HDL, LDL, VLDL in the subjects with the oral precancer and
oral cancer as compared to the controls was statistically
significant. There was also decrease in plasma levels of TGL and
VLDL in oral cancer subjects as compared to precancer subjects.
Thus, it was found that there is an inverse relationship between
plasma lipid levels and patients.
Conclusion: Post operative morbidity was increasing along with
more operating time and increase in the depth of mandibular
third molar impaction.

Key Words: head cancer, leukoplakia, lichen planus, lipid profile,
neck cancer, oral submucus fibrosis

Introduction
In recent years, head and neck cancer has become one of
the major causes of morbidity and mortality.1 Oral
carcinoma is one of the most prevalent cancers and is one
of the 10 most common causes of death. So, earlier the
cancer is diagnosed, better is the outcome.2 Oral cancer is
usually preceded by lesions which are non-cancerous to
begin with and which have therefore been termed as
precancerous.2 A variety of premalignant lesions and
conditions having malignant potential includes mainly
leukoplakia, erythroplakia, oral lichen planus, oral
submucous fibrosis.
Biochemical studies in evaluation of cancer have shown
that various substances alter quantitatively in the serum
during tumor development and are referred to as tumor
markers. So, if the biochemical changes occur even before
frank cancer has occurred, we can predict even in oral
precancerous lesions and conditions whether a particular
individual is at risk or not.3-5

Cholesterol is an amphipathic lipid and it is an essential
structural component of all cell membranes and of the
outer layer of plasma lipoproteins. It is present either as
free cholesterol or combined with a long-chain fatty acid,
as cholesterylesterin tissues and in plasma lipoprotein.6

Fundamentally the development of a malignancy requires
the uncontrolled and excessive proliferation of cells.7 These
rapidly forming cells need many basic components well
above the normal limits which are used in physiological
process. One such component which forms major cell
membrane components essential for various biological
functions including cell division and growth of normal and
malignant tissues is lipids. Lipid stores are diminished due
to increased use of lipids by this rapidly dividing cells.8,9

So, this study was undertaken to evaluate whether
alterations in serum cholesterol levels have a diagnostic or
prognostic role in early diagnosis and treatment of oral
premalignant and malignant lesions.
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Graph 1: Number of patients and the gender distribution included in the study.
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Table 1: Showing Intergroup Comparison for Serum Cholesterol Level between Cancer Group, Precancer Group
and Control Group.

GROUPS N Mean
(mg%)

Std. Deviation Std.
Error

F value p value Significance

Group I 20 194.41 24.76 5.53
29.366 0.000 Significant

DifferenceGroup II 20 189.45 18.14 4.05
Group III 20 231.85 12.47 2.79

Materials and Methods
A hospital based study was conducted in 60 individuals
who visited the Department of Oral Medicine and
Radiology, from Guru Nanak Dev Dental College and
Research Institute, Sunam, India. 20 clinically diagnosed

and histologically proven oral cancer and 20 with oral
precancer were included in this study. 20 healthy
individuals, who had no complaint or any major illness in
the recent past, were included in the study as controls.
Written consent was taken from the patients for the same.
Signs, symptoms, and detailed history including habits,
histopathology, and extended lipid profile estimation were
recorded in all patients.
Blood samples of overnight fasting were collected in plain
vials. Serum was collected after centrifugation and stored
at 80°Cuntil analyzed. Plasma levels of cholesterol,
triglycerides, and HDL were calculated by using des kits
obtained from Erba Diagnostics, Mannheim. Statistical
analysis was performed.

Results
The study comprised of 60 patients who were divided into
3 groups. In Group I (precancer group), total number of
patients were 20 out of which 5 were females and 15 male
subjects. In Group II (cancer group) total number of

patients was20 out of which 3 were females and 17 male
subjects. In Group III (control group), total number of
patients were 20 out of which 6 were females and 14 male
subjects. (Graph 1)
In total of 60 patients, Group I (pre cancer group)
included subjects in the age group of 20-70 years. Group II
(cancer group) included subjects in the age group of 35-70
years. Group III (control group) included subjects in the
age group of 30-72 years.
Intergroup Comparison for Serum Cholestrol Level in
Group I (Precancer Group), Group II (Cancer Group)
and Group III (Control Group)
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Graph 2: Showing Intergroup Comparison for Serum Cholesterol Level between Cancer Group, Precancer Group and
Control Group.
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Table 2: Showing Intergroup Comparison for Serum Triglyceride Level between Cancer Group, Precancer Group
and Control Group.

GROUPS N Mean
(mg%)

Std. Deviation Std.
Error

F value p value Significance

Group I 20 165.22 50.26 11.23
13.420 0.000 Significant

DifferenceGroup II 20 130.70 41.98 9.38
Group III 20 192.90 7.27 1.63

Graph 3: Showing Intergroup Comparison for Serum Triglyceride Level between Cancer Group, Precancer Group and
Control Group.
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Serum cholesterol levels were 194.41mg% in the oral
precancer group, 189.45 mg% in oral cancer group and
231.85 mg% in the control group according to Table 1.
(Graph 2) The difference in serum cholesterol levels
between Group I and Group II are statistically
insignificant. (p = 0.474) whereas both Group I and Group
II show a statistically significant lower value than Group III
(p=0.000).
Intergroup Comparison for Serum Triglyceride Level in
Group I (Precancer Group), Group II (Cancer Group)
and Group III (Control Group)
Serum triglyceride levels were found to be 165.22 mg% in

the oral precancer group, 130.70 mg% in the subjects with
oral cancer and 192.90 mg% in the control group
according to Table 2. (Graph3) The serum Triglyceride
levels were statistically significantly lower in the oral cancer
group as compared to the oral precancer group. (p =
0.024). Also, both Group I and Group II show statistically
significant difference in serum TGL levels with Group III
(p=0.020, p=0.000).
Intergroup Comparison for Serum HDL Level in Group I
(Precancer Group), Group II (Cancer Group) and Group
III (Control Group)
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Table 3: Intergroup Comparison for Serum HDL Level between Cancer Group, Precancer Group and Control
Group.

GROUPS N Mean
(mg%)

Std. Deviation Std.
Error

F value p value Significance

Group I 20 44.40 3.48 0.78
14.011 0.000

Significant
DifferenceGroup II 20 43.50 2.01 0.45

Group III 20 47.46 1.50 0.33

Graph 4: Showing Intergroup Comparison for Serum HDL Level between Cancer Group, Precancer Group and Control
Group.
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Table 4: Showing Intergroup Comparison for Serum LDL Level between Cancer Group, Precancer Group and
Control Group.

GROUPS N Mean
(mg%)

Std. Deviation Std.
Error

F value p value Significance

Group I 20 115.70 20.75 4.64
21.849 0.000

Significant
DifferenceGroup II 20 119.65 13.94 3.12

Group III 20 145.80 10.46 2.34

Graph 5: Showing Intergroup Comparison for Serum LDL Level between Cancer Group, Precancer Group and Control
Group.
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Serum HDL levels were found to be 44.40 mg% ± 3.48 in
the oral precancer group, 43.50 mg% ± 2.01 in the subjects

with oral cancer and 47.46 mg% ± 1.50 in the control
group according to Table 3. (Graph 4) The serum HDL
levels were statistically significantly lower in the oral
precancer and oral cancer group as compared to the
control group (p = 0.001, p = 0.000). The difference in

serum cholesterol levels between Group I and Group II
were statistically insignificant (p = 0.324).

Intergroup Comparison for Serum LDL Level in Group I
(Precancer Group), Group II (Cancer Group) and Group
III (Control Group)
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Table 5: Showing Intergroup Comparison for Serum VLDL Level between Cancer Group, Precancer Group and
Control Group.

GROUPS N Mean
(mg%)

Std. Deviation Std.
Error

F value p value Significance

Group I 20 32.65 9.05 2.02
15.004 0.000 Significant

DifferenceGroup II 20 26.15 8.40 1.88
Group III 20 38.58 1.45 0.32

Graph 6: Showing Intergroup Comparison for Serum VLDL Level between Cancer Group, Precancer Group and Control
Group.
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Serum LDL levels were found to be 115.70 mg % in the
subjects with oral precancer, 119.65 mg% in the subjects
with oral cancer and 145.80 mg% in the control group
according to Table 4. (Graph 5) Serum LDL levels were
found to be statistically significantly lower in oral
precancer group and oral cancer group as compared to the
control group. (p = 0.000). The difference in serum LDL
levels between the subjects with oral cancer and those with
oral precancer was statistically insignificant (p = 0.484).

Intergroup Comparison for Serum VLDL Level in Group I
(Precancer Group), Group II (Cancer Group) and Group
III (Control Group)
Serum VLDL levels were found to be 32.65 mg% ± 9.05 in
the subjects with oral precancerous lesion group, 26.15
mg% ± 8.39 in the subjects with oral cancer and 38.58
mg% ± 1.45 in the control group according to Table 5.
(Graph 6) Serum VLDL levels were found to be
statistically significantly lower in the oral precancer group
and oral cancer group as compared to the control group. (p
= 0.006, p = 0.000). Also, the serum VLDL levels were
statistically significantly lower in the oral cancer group as
compared to the oral precancer group (p = 0.020).
All these above values are compared in single graphical
representation (Graph 7).

Discussion
Cholesterol which is an amphipathic lipid is an essential
structural component of all cell membranes and of the
outer layer of plasma lipoproteins. It is present either as
free cholesterol or combined with a long-chain fatty acid,
as cholesterylesterin tissues and in plasma lipoprotein. It is
synthesized from acetyl-CoA in many tissues and is
ultimately eliminated as cholesterol or bile saltsfrom the
body. In the circulation, lipoprotein transports free

cholesterol and it readily equilibrates cholesterol in other
lipoproteins and in membranes.3,10-12

Head and neck cancer is one of the major causes of
morbidity and mortality and habit of tobacco consumption
is a known etiological factor for development of oral
precancerous disease and head and neck cancer. Patients
who suffer from oral precancerous conditions show a
significant tendency to develop cancer. Free radicals and
reactive oxygen species are generated from tobacco
carcinogens which are responsible for high rate of
oxidation / per oxidation of polyunsaturated fatty acids. It
results in greater utilization of lipids including total
cholesterol, lipoproteins and triglycerides for new
membrane biogenesis. Cells fulfill these requirements
either from circulation, or by synthesis through

Serum lipid profile in oral precancer and cancer...Garg D et al Journal of International Oral Health 2014; 6(2):33-39

37

Table 5: Showing Intergroup Comparison for Serum VLDL Level between Cancer Group, Precancer Group and
Control Group.

GROUPS N Mean
(mg%)

Std. Deviation Std.
Error

F value p value Significance

Group I 20 32.65 9.05 2.02
15.004 0.000 Significant

DifferenceGroup II 20 26.15 8.40 1.88
Group III 20 38.58 1.45 0.32

Graph 6: Showing Intergroup Comparison for Serum VLDL Level between Cancer Group, Precancer Group and Control
Group.

GROUP I GROUP II GROUP III

32.65 26.15
38.58

SERUM VLDL LEVEL

SERUM VLDL LEVEL

Serum LDL levels were found to be 115.70 mg % in the
subjects with oral precancer, 119.65 mg% in the subjects
with oral cancer and 145.80 mg% in the control group
according to Table 4. (Graph 5) Serum LDL levels were
found to be statistically significantly lower in oral
precancer group and oral cancer group as compared to the
control group. (p = 0.000). The difference in serum LDL
levels between the subjects with oral cancer and those with
oral precancer was statistically insignificant (p = 0.484).

Intergroup Comparison for Serum VLDL Level in Group I
(Precancer Group), Group II (Cancer Group) and Group
III (Control Group)
Serum VLDL levels were found to be 32.65 mg% ± 9.05 in
the subjects with oral precancerous lesion group, 26.15
mg% ± 8.39 in the subjects with oral cancer and 38.58
mg% ± 1.45 in the control group according to Table 5.
(Graph 6) Serum VLDL levels were found to be
statistically significantly lower in the oral precancer group
and oral cancer group as compared to the control group. (p
= 0.006, p = 0.000). Also, the serum VLDL levels were
statistically significantly lower in the oral cancer group as
compared to the oral precancer group (p = 0.020).
All these above values are compared in single graphical
representation (Graph 7).

Discussion
Cholesterol which is an amphipathic lipid is an essential
structural component of all cell membranes and of the
outer layer of plasma lipoproteins. It is present either as
free cholesterol or combined with a long-chain fatty acid,
as cholesterylesterin tissues and in plasma lipoprotein. It is
synthesized from acetyl-CoA in many tissues and is
ultimately eliminated as cholesterol or bile saltsfrom the
body. In the circulation, lipoprotein transports free

cholesterol and it readily equilibrates cholesterol in other
lipoproteins and in membranes.3,10-12

Head and neck cancer is one of the major causes of
morbidity and mortality and habit of tobacco consumption
is a known etiological factor for development of oral
precancerous disease and head and neck cancer. Patients
who suffer from oral precancerous conditions show a
significant tendency to develop cancer. Free radicals and
reactive oxygen species are generated from tobacco
carcinogens which are responsible for high rate of
oxidation / per oxidation of polyunsaturated fatty acids. It
results in greater utilization of lipids including total
cholesterol, lipoproteins and triglycerides for new
membrane biogenesis. Cells fulfill these requirements
either from circulation, or by synthesis through

Serum lipid profile in oral precancer and cancer...Garg D et al Journal of International Oral Health 2014; 6(2):33-39

37

Table 5: Showing Intergroup Comparison for Serum VLDL Level between Cancer Group, Precancer Group and
Control Group.

GROUPS N Mean
(mg%)

Std. Deviation Std.
Error

F value p value Significance

Group I 20 32.65 9.05 2.02
15.004 0.000 Significant

DifferenceGroup II 20 26.15 8.40 1.88
Group III 20 38.58 1.45 0.32

Graph 6: Showing Intergroup Comparison for Serum VLDL Level between Cancer Group, Precancer Group and Control
Group.

SERUM VLDL LEVEL

Serum LDL levels were found to be 115.70 mg % in the
subjects with oral precancer, 119.65 mg% in the subjects
with oral cancer and 145.80 mg% in the control group
according to Table 4. (Graph 5) Serum LDL levels were
found to be statistically significantly lower in oral
precancer group and oral cancer group as compared to the
control group. (p = 0.000). The difference in serum LDL
levels between the subjects with oral cancer and those with
oral precancer was statistically insignificant (p = 0.484).

Intergroup Comparison for Serum VLDL Level in Group I
(Precancer Group), Group II (Cancer Group) and Group
III (Control Group)
Serum VLDL levels were found to be 32.65 mg% ± 9.05 in
the subjects with oral precancerous lesion group, 26.15
mg% ± 8.39 in the subjects with oral cancer and 38.58
mg% ± 1.45 in the control group according to Table 5.
(Graph 6) Serum VLDL levels were found to be
statistically significantly lower in the oral precancer group
and oral cancer group as compared to the control group. (p
= 0.006, p = 0.000). Also, the serum VLDL levels were
statistically significantly lower in the oral cancer group as
compared to the oral precancer group (p = 0.020).
All these above values are compared in single graphical
representation (Graph 7).

Discussion
Cholesterol which is an amphipathic lipid is an essential
structural component of all cell membranes and of the
outer layer of plasma lipoproteins. It is present either as
free cholesterol or combined with a long-chain fatty acid,
as cholesterylesterin tissues and in plasma lipoprotein. It is
synthesized from acetyl-CoA in many tissues and is
ultimately eliminated as cholesterol or bile saltsfrom the
body. In the circulation, lipoprotein transports free

cholesterol and it readily equilibrates cholesterol in other
lipoproteins and in membranes.3,10-12

Head and neck cancer is one of the major causes of
morbidity and mortality and habit of tobacco consumption
is a known etiological factor for development of oral
precancerous disease and head and neck cancer. Patients
who suffer from oral precancerous conditions show a
significant tendency to develop cancer. Free radicals and
reactive oxygen species are generated from tobacco
carcinogens which are responsible for high rate of
oxidation / per oxidation of polyunsaturated fatty acids. It
results in greater utilization of lipids including total
cholesterol, lipoproteins and triglycerides for new
membrane biogenesis. Cells fulfill these requirements
either from circulation, or by synthesis through
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Graph 7: Intergroup Comparison for Serum Lipid Profile Level between the three groups.
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metabolism or from degradation of major lipoprotein
fractions like VLDL, LDL, and HDL.5,13,14

In the present study, a significant decrease in plasma total
cholesterol, TGL, HDL, LDL and VLDL was observed in
oral precancer and cancer patients as compared to the
controls. A significant decrease was also observed in
plasma levels of TGL and VLDL in oral cancer group as
compared to oral precancer group.
Conclusion
The change in lipid levels may have a diagnostic or
prognostic role in the early diagnosis or prognostication
for oral premalignant and malignant lesions. The lower
plasma lipid status may be a useful indicator for initial
changes occurring in neoplastic cells. So, our study opens
new prospects for serum lipid profile to be a diagnostic
marker for identifying the precancerous and cancerous
conditions from their serum lipid levels. However, a
detailed study of cholesterol carrying lipoprotein transport
and the efficiency of the receptor system may help in
understanding the underlying mechanisms of regulation of
plasma cholesterol concentrations in cancer.
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