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ABSTRACT

Introduction: The most common presentations include intolerance to spicy food and rigidity of lip, tongue and palate leading to
decreased mouth opening; restricted tongue movements; dysphagia and hearing impairment in the advanced stages. Methods:
Patients with habit of chewing areca nut or one of its commercial preparations, with the presence of burning sensation, inability
to consume spices, stiffness of buccal mucosa, vesicle formation, ulceration, and blanching of oralmucosa were included in the
OSMF group. Results: There was also a very high increase in the eosinophil count inearly and advanced OSMF patients
compared with the control group value. Similarly, there was a marked increase (p<0.001) in the ESR in both patient groups.
Conclusions: The present study emphasizes on the assessment of the haematological status for patients with oral submucous
fibrosis. Determining iron status is a part of biochemical assessment, which may be of proactive intervention for high-risk

groups.
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INTRODUCTION:

Since the last decade, there has been constant rise in
OSMF in India. This rise in OSMF in India has been
attributed to the increased consumption of areca nut,
containing detectable levels of trace elements like
copper, zinc, iron and magnesium.! Various nutritional
deficiencies, primarily of ironand vitamins, are also
implicated in the etiology ofOSMF. Iron plays a vitol
role in the overall integrity of epithelia of digestive
tract and is essential for normal enzymatic functions.
OSMF is also regarded as an Asian version of
sideropenic  dysphagia,  wherein  chronic  iron
deficiency leads to mucosal susceptibility to various
irritants.? Therefore, nutritional deficiencies like that of
iron,Vitamin B-12, and folate can affect the integrity of
the oral mucosa. Previous studies indicate significant
hematological abnormalities associated with OSMF,
including an increased bloodsedimentation rate,
and a decrease in serum ironand an increase in total
iron binding capacity.’

The condition is progressive, and patients present with
varied clinical presentation depending on the stage of
the disease at the time of diagnosis. The most common
presentations include intolerance to spicy food and
rigidity of lip, tongue and palate leading to decreased
mouth  opening; restricted tongue movements;
dysphagia and hearing impairment in the advanced
stages. The trademark of the disease is submucosal
fibrosis involving most parts of the oral cavity, pharynx
and upper third of the esophagus.*

The role of nutritional deficiencies, principally of iron
and vitamins, has been proposed in the etiology of

OSMF.® Significant research has been carried out to
emphasize their role in OSMF. Wahi et al.® reported a
significantly higher prevalence of malnutrition in 104
OSMF patients than in 200 normal control participants.
Iron has been studied as a diagnostic and prognostic
marker in malignancies such as esophageal cancers
(Plummer—Vinson  syndrome) and  postcricoidal
carcinoma. Serum levels of iron were found to be
significantly altered in oral cancer and PMDs.” Vitamin
B12 deficiency can cause moderate-to-severe epithelial
dysplasia that resolves after correction of the
deficiency. Both the trace elements are required for
maintaining the integrity of the oral mucosa.®®
Hemoglobin levels, in particular serum iron levels, are
considered as biochemical indicators for nutritional
assessment.” Deficiency of iron, Vitamin B-12, and
folate can affect the integrity of the oral mucosa.
Significant hematological abnormalities have been
reported in OSMF, including an increased blood
sedimentation rate, and a decrease in serum iron and an
increase in total iron binding capacity.™

Thus, the present study is conducted to assess the level
of hemoglobin and serum iron binding capacity among
clinically and histopathologically diagnosed patients
with oral submucous fibrosis and comparing the values
with that of healthy subjects.

MATERIALS AND METHODS:

Patients with habit of chewing areca nut or one of its
commercial preparations, with the presence of burning
sensation, inability to consume spices, stiffness of
buccal mucosa, vesicle formation, ulceration, and
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blanching of oral mucosa were included in the OSMF
group. Patients with any systemic disease or any major
illness, and habit of chewing only tobacco were
excluded. The OSMF group was clinically staged into
stage | and stage 11 as per the staging given byPindborg.
Twenty healthy individuals, matched for gender and
age, without any history of habit of chewing areca and
tobacco and any major illness in recent past were
included as controls.

Estimation of iron, hemoglobin and red cell indices
Estimation of iron was done using Ferrene's method.
The red cell indices (RCIs) and Hb level were analyzed
by? the automated cell counter method. All the test
tubes used for analysis were immersed overnight in
deionized water and then washed the next day using
deionized water. The serum sample used for the
estimation was mixed with appropriate proportions of
buffer and color reagents supplied in the iron estimation
kit in clean, dry test tube as per the manufacturer's
instructions. The absorbance of these samples was
compared to that of the standard solution provided in
the Kits at 578 nm in a semi-autoanalyzer (Microlab —
200). Bucheon-si;Gyeonggi-do :South Korea.
Estimation of Vitamin B12 was done by the
chemiluminescent microparticle intrinsic factor assay
for the quantitative determination of Vitamin B12 in
human serum method.

Statistical analysis

Statistical procedure was carried out using the IBM
SPSS Statistics for Windows, version XX (IBM Corp.,
Armonk, N.Y., USA)'. The mean values and standard
deviations for all the groups were calculated by Chi-
square test. Normality of various parameters in the
control and study groups was assessed by Kolmogorov—
Smirnov test. Independent t-test was used to compare
more than two means simultaneously, that is, whether
there was a significant difference between the mean
values of serum iron, Vitamin B12 and Hb among the
two groups. Correlation analysis among various
parameters in the control and study groups was done by
Karl Pearson's correlation coefficient method. A logistic
regression analysis was performed to predict which
hematological variable was more significant for OSMF.
The level of significance was fixed at P < 0.05.

RESULTS:

The data was subjected to a statistical analysis by using
mean, standard deviation and the Student’s unpaired ‘t’-
test. There was no significant change in the RBC and
WBC count in any stage of the disease between patients
and controls. There was also a very high increase in the
eosinophil count inearly and advanced OSMF patients
compared with the control group value. Similarly, there
was a marked increase (p<0.001) in the ESR in both
patient groups. There was a decrease in the hemoglobin
level in early OSMF patients and a highly significant
decrease advanced OSMF patients when their levels
were compared to the control ones.

Group | (Early Group 1 (Advanced Normal

OSMF) OSMF) control
Red Cell Count (X10° 6.22+.6 (NS) 6.41+1.4 (NS) 6.21+1.8
/ul blood)
White Cell Count 7.21+3.0 (NS) 9.00+1.3 (NS) 8.91+4.0
(X 10 /ul blood)
ESR (mm/h) 8.0+1.3 7 16+4.17 3.1+.4
Hb (g/dI) 14.3+1.87 14.2+1.97 16.3+3.1
MCV (um® 81.4+53" 91.3+5.4 91.1+6.0
cell) / red
MCH (pg/RB C) 27.2+36 25.8+3.8" 30.1+3.8
MCHC (g/dI RBC) 35.1+3.4 28.1+1.4" 33.1+3.6
PCV (%) 42.1+5.2 (NS) 50.1+3.4 50.3+3.8

(NS)

Values are expressed as the mean + SD for 20 patients in each group.Group | and Group Il were compared with

normal control group. NS: Non Significant. ~ p<0.001
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DISCUSSION:

In theIndian continent alone, the statistics for OSMF
isabout 5 million people (0.5%) of the population.®
Examination of the blood picture is performed in
almost all patients with illness because of the
importance of determining alterations that may be
present in it."* The Non significant change innormal
red cell count and white cell count agreewith those of
earlier studies.®'* Since OSMF is characterized by
juxtaepithelial inflammatory reaction, the increased
level of eosinophils may be due to inflammatory
reactions, which are evident in OSMF patients.’
Decrease in hemoglobin levels indicate iron deficiency
state. Our results were in correlation in previous studies
with also recorded a decrease in Hb conc. in OSMF
patients.***°

The PCV in OSMF patients was normal. The PCV is
the portion of blood occupied by erythrocytes and since
the red cell count is normal in thesepatients, it explains
the normal hematocrit value. The decrease in MCV
suggests microcytic anemia. As the degree of iron
deficiency increases, so is the Hb conc, and further
MCV. Previous studies also indicate that most of the
iron deficiency anemia cases are reported to display
microcytosis.**1°

OSMF manifests early in gutkha chewers than betel
quid chewers due to the presence of higher amount of
dry weight tobacco content and absence of betel leaf
(has beta carotene which acts as an antioxidant).'"*®
Areca nut induces mechanical abrasion, cytotoxicity
and collagen cross-linking of the oral mucosa. The
addition of nicotine amplifies the cytotoxicity induced
by nicotine, leading to the production of damaged
collagen.2

The trismus, fibrosis and malignant classification by
Arakeri Thomas et al.?® was used in the present study
as it helps in classifying the information efficiently,
recording the data, proper communication, obtaining
prognostic information and also to make it easy to
understand the disease characteristics, which can be
easily applied by the trainees and clinicians. It is a
three-tier staging system, differentiating between
medical, surgical and malignant disease therapy.

From the aforementioned discussion, it is evident that a
suggestively significant lower level of hemoglobin and
serum iron can be accepted in stage Il OSMF patients
than in stage I, concluding that serum iron levels also
deplete as disease progresses. Serum iron content can
be a predictor for the progression of the condition.
There appears an association between serum iron
content and oral carcinogenesis.

It is documented that patients with severe iron
deficiency condition, known as sideropenic dysphagia,
are at a higher risk of developing oral carcinoma,
postcricoid carcinoma and esophageal carcinoma.
Though OSMF is a clinically benign condition, it is a

potentially malignant disease. Malignant transformation
rate of OSMF has been reported to be around 7.6% over
a 17-year period.”*

Although OSMF and iron deficiency anemia exist as
separate conditions, the clinical findings of OSMF
mimic those of iron deficiency anemia, which includes
blanching, burning sensation, and dysphagia. Due to a
qualitative and quantitative defect in the oxygen and
nutrient perfusion of the lamina propria and the
overlying mucous membrane histologically, epithelial
atrophy occurs. The effect of soluble irritants on the
atrophic epithelium, which ensues in due course, leads
to malignancy. Thus, this unclear line of demarcation
still persists, which calls upon for further extensive
studies to understand the correlation between OSMF
and iron deficiency as well as the validation of serum
iron levels in various stages of OSMF, as an indicator
of malignant transformation.

CONCLUSION

The present study emphasizes on the assessment of the
haematological status for patients with oral submucous
fibrosis. Determining iron status is a part of
biochemical assessment, which may be of proactive
intervention for high-risk groups. It is suggested that the
biochemical analysis can be helpful in mass screening
of the OSMF patients. Further research work is required
in this field to find out the exact role which these
parameters playin the pathogenesis of OSMF.

REFERENCES

1. Kode MA and Karjodkar FR. Estimation of the Serum and
the Salivary Trace Elements in OSMF Patients. J Clin
Diagn Res. 2013 Jun; 7(6): 1215- 1218

2. Rajendran R, Vijayakumar T, Vasudevan DM. An
alternative pathogenetic pathway for oral submucous

fibrosis (OSMF) MedicalHypotheses. 1989;30(1):35-37

3. Rajendran R. Oral submucous fibrosis. Journal ofOral and
Maxillofacial Pathology. 2003;7:1-4

4. Misra SP, Misra V, Dwivedi M, Gupta SC. Oesophageal
subepithelial fibrosis: An extension of oral submucosal
fibrosis. Postgrad Med J. 1998;74:733-6.

5. Rajendran R, Vijayakumar T, Vasudevan DM. An
alternative pathogenetic pathway for oral submucous
fibrosis (OSMF) Med Hypotheses. 1989;30:35-7.

6. Wahi PN, Kapur VL, Luthra UK, Srivastava MC.
Submucous fibrosis of the oral cavity 2. Studies on
epidemiology. Bull World Health Organ. 1966;35:793-9.

7. Bhardwaj D, Dinkar AD, Satoskar SK, Desai SR. Serum
Iron and haemoglobin estimation in oral submucous
fibrosis and Iron deficiency anaemia: A diagnostic
approach. J Clin Diagn Res. 2016;10:2C54-8.

8. Huang S, Ling T, Wu H. Experimental study on aqueous
areca nut extracts inducing OSMF in rats. Effect of mast
cells on collagen metabolism. Hua Xi Kou Qiang Yi Xue
Za Zhi. 1997;15:94-6.

9. Ramanathan K. Oral submucous fibrosis e an alternative
hypothesis as to its causes. Med J Malaysia. 1981;36:243—

181

Journal of Advanced Medical and Dental Sciences Research |Vol. 4|Issue 1| January-February 2016



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Journal of Advanced Medical and Dental Sciences Research |Vol. 4|Issue 1| January-February 2016

5.

Khanna S. Immunological and biochemical markers in
oral carcinogenesis: the public health
perspective. International Journal of Environmental
Research and Public Health. 2008;5(5):418-422.

6. Rajendran R. Oral submucous fibrosis. Journal of Oral
and Maxillofacial Pathology. 2003;7:1-4.

Angadi PV, Rao SS. Areca nut in pathogenesis of oral
submucous fibrosis: revisited. Oral and Maxillofacial
Surgery. 2011;10:1-9.

Anuradha Cd, Devi CSS. Studies on the Hematological
Profile and Trace Elements in Oral Submucous Fibrosis.
Clin. Biochem. Nutr., 1995;19:9-17

Hammer, J.E., Looney, P.D., Chused, TM., and Bethseda,
M.D. (1974): Submucous fibrosis. Oral Surg., 37, 412-
421.

Rajendran, R., Vasudevan, D.M., and Vijayakumar, T.
(1990): Serum levels of iron and proteins in oral
submucous fibrosis. Ann. Dent., 49, 23-25.

Beutler, E., and Fairbanks, V.F. (1980): The effects of
iron deficiency, in Iron in Biochemistry and Medicine, ed.
by Jacobs, A., and Worwood, M., Academic Press, New
Yor k, pp. 36- 41.

Babu S, Bhat RV, Kumar PU, et al. A comparative
clinicopathological study of oral submucous fibrosis in
habitual chewers of pan masala and betel quid. Clin
Toxicol. 1996;34:317e-22. [PubMed] [Google Scholar]
Shah N, Sharma PP. Role of chewing and smoking habits
in the etiology of oral submucous fibrosis (OSMF): A
case control study.J Oral Pathol Med. 1998;27:475¢e—
9. [PubMed] [Google Scholar]

Javed F, Chotai M, Mehmood A, Almas K. Oral mucosal
disorders associated with habitual gutka usage: A
review. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2010;109:857-64. [PubMed] [Google Scholar]
Arakeri Thomas D, Aljababa AS, Hunasgi S, Rai KK, Rai
KK, Hale B, et al. TFM classification and staging of oral
submucous fibrosis: A new proposal. J Oral Path
Med. 2018;47:403-9.

Angadi PV, Rao SS. Areca nut in pathogenesis of oral
submucous fibrosis: revisited. Oral and Maxillofacial
Surgery. 2011;10:1-9.

182


https://www.ncbi.nlm.nih.gov/pubmed/8667470
https://scholar.google.com/scholar_lookup?journal=Clin+Toxicol&title=A+comparative+clinicopathological+study+of+oral+submucous+fibrosis+in+habitual+chewers+of+pan+masala+and+betel+quid&author=S+Babu&author=RV+Bhat&author=PU+Kumar&volume=34&publication_year=1996&pages=317e-22&
https://www.ncbi.nlm.nih.gov/pubmed/9831959
https://scholar.google.com/scholar_lookup?journal=J+Oral+Pathol+Med&title=Role+of+chewing+and+smoking+habits+in+the+etiology+of+oral+submucous+fibrosis+(OSMF):+A+case+control+study&author=N+Shah&author=PP+Sharma&volume=27&publication_year=1998&pages=475e-9&pmid=9831959&
https://www.ncbi.nlm.nih.gov/pubmed/20382045
https://scholar.google.com/scholar_lookup?journal=Oral+Surg+Oral+Med+Oral+Pathol+Oral+Radiol+Endod&title=Oral+mucosal+disorders+associated+with+habitual+gutka+usage:+A+review&author=F+Javed&author=M+Chotai&author=A+Mehmood&author=K+Almas&volume=109&publication_year=2010&pages=857-64&pmid=20382045&

