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Abstract 

Introduction: Oral submucous fibrosis (OSMF) is the 

most prevalent precancerous condition in India. This 

condition is characterized by the juxta-epithelial fibrosis 

of the oral cavity and in the process of collagen synthesis, 

iron gets utilized. This happens by the hydroxylation of 

proline and lysine which further leads to decreased serum 

iron levels.  In the present study, an attempt was made to 

analyze the serum iron in OSMF and controls. 

Materials and methods: The study was conducted in 45 

cases of OSMF and 45 age and sex matched controls. 

The serum iron was analysed using Ferrene method. 

Results: The serum iron levels were found to be 

significantly lower in the OSMF patients in comparison 

with the controls. On comparison of these values between 

different stages of the disease, stage 3 OSMF patients 

showed maximum reduction of iron levels. Thus, the 

present results showed that the level of serum iron 

decreases with the progression of the disease. 

Conclusion: The present study emphasizes on the serum 

iron assessment for patients with oral submucous 

fibrosis. From these findings, it appears that determining 

iron status may help in early diagnosis and prognosis of 

oral premalignant condition like OSMF. 

Keywords: Oral submucous fibrosis, serum iron, 

precancerous condition. 
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Introduction 

Oral submucous fibrosis (OSMF) is regarded as a 

precancerous condition and shows a significant tendency 

to develop cancer. (1) It is a chronic disease of the oral 

cavity, which is characterized by the juxta epithelial 

inflammatory reaction followed by fibroelastic change in 

the lamina propria and associated epithelial atrophy. This 

results in restricted mouth opening, leading to restriction 

of food consumption, difficulty in maintaining oral 

health, as well as impairs the ability to speak. (2) The 

disease is seen mostly among southeast and south Asian 

population, particularly in the Indian subcontinent. (3) (4) 

Etiological factors like areca nut chewing, immunologic 

processes, nutritional deficiencies (mainly of iron and 

vitamins), and genetic predisposition are considered as 

the triggering factors of the disease (5, 6) Iron is 

considered essential for the overall integrity and health of 

the epithelium of digestive tract and its contribution to 

normal enzymatic functions. (7)  

Hemoglobin levels, in particular serum iron levels, are 

considered as biochemical indicators for nutritional 

assessment. (8) Thus, the present study aimed to estimate 

the levels of serum iron among patients with OSMF and 

healthy controls. 

Material and Methods 

Our study was carried out on 45 cases of OSMF who 

were clinically and Histopathologically diagnosed. All 

these patients came to the Department of Oral Medicine 

and Radiology, Institute of Dental Sciences, Bareilly. 

Detailed case history of the patient was taken, and 

clinical diagnosis was made on the presence of 

characteristic features of the disease like presence of 

vesicles, mucosal blanching, ulcerations, burning, 

stiffness of oral mucosa, presence of fibrous bands and 

progressive inability to open the mouth. OSMF patients 

were divided into three stages according to the 

classification given by Haider et al. (9). 

Clinical Staging 

Stage 1: Faucial bands only 

Stage 2: Faucial and buccal bands 

Stage 3: Faucial, buccal and labial bands 

Functional Staging 

Stage 1: Mouth opening >20 mm 

Stage 2: Mouth opening 11-19 mm 

Stage 3: Mouth opening <10 mm 

In the control group, 45 healthy individuals who visited 

the department for other complaints were included. Age 

and sex were matched. These patients had no oral lesions 

or adverse habits or any other major illness in recent past. 

Informed consent was taken from all the patients. The 

study was approved by the institutional ethical 

committee. An exclusion criterion includes patients who 

were suffering from systemic diseases/ conditions that 

may be associated with alterations in the serum level of 

iron. Previously treated cases of OSMF were also 

excluded from the present study. 

The subjects of the study were classified as Group I 

consisting of 15 patients, clinical and functional stage 1, 

Group II consisting of 15 patients, clinical and functional 

stage 2, Group III consisting of 15 patients, clinical and 

functional stage 3 and Group IV i.e control group, 

consisting of 45 patients. 

Estimation of serum iron 

The purpose and procedure were explained to each 

patient, who then provided informed consent to 

participate. 3 ml of fasting venous blood was collected 

and Ferrene method was used for the analysis of serum 

iron. 

Statistical analysis 

Statistical Package for the Social Sciences program 

[SPSS version 13.0] was used to analyse all the variables 
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of the study. ANOVA test was performed for the 

assessment of the statistical significance of differences 

between the control group and different stages of OSMF. 

Student’s t-test was performed for the comparison 

between serum iron in all the three case groups and in the 

control group. 

Results 

In our study 90 subjects were included, out of which 64 

were males and 26 were females. Control group i.e group 

IV included 45 age and sex matched healthy individuals. 

Group I, II, III included 11, 10, 12 males and 4, 5, 3 

females, respectively. The mean age of the patients in the 

present study in group I was 25.13 years, group II was 

27.60 years, group III was 34.53 years and group IV was 

29.09 years.  It was found that patients were mostly in the 

second and third decades of life.  

The mean serum iron level in oral submucous fibrosis 

group was 115.09 ± 23.54 mcg/dL. However, in the 

control group the corresponding value was 132.21 ± 

32.10 mcg/dL. (Table 1) A statistically significant 

reduction [P<0.05] was noted between the OSMF cases 

and controls. 

In different stages of OSMF these values were 130.20 ± 

32.8 mcg/dL in stage 1, 114.6 ± 26.0 mcg/dL in stage 2 

and 109.1 ± 24.1 mcg/dL in stage 3. It was found that as 

one moved from control group to that of OSMF cases, 

these values decrease progressively. It was also found 

that with the progression of the disease i.e from OSMF 

stage 1 to stage 3, there is a gradual fall in iron levels. 

The difference observed was statistically significant. 

ANOVA showed a statistically significant difference in 

mean serum iron levels in various clinical stages of 

OSMF (Table 2). 

Table 1. Comparison of mean serum iron among control 

group and OSMF cases. 

Variable CONTROL 

(n= 45) 

CASES 

(n=45) 

P value 

IRON 132.21±32.10 

mcg/dL 

115.09 ± 

23.54 

mcg/dL 

<0.05 

Table 2. ANOVA test for serum iron levels among 

various groups. 

Variable Groups n Mean ± SD F P 

 

 

 

IRON 

Group I 

(Stage 1) 

15 130.20 ± 32.8 

mcg/dL 

 

 

 

2.64 

 

 

 

0.05 

Group II 

(Stage 2) 

15 114.6 ± 26.0 

mcg/dL 

Group 

III 

(Stage 3) 

15 109.1 ± 24.1 

mcg/dL 

Group 

IV 

(Control) 

45 132.21±32.10 

mcg/dL 

Discussion 

OSMF is a chronic, insidious, disabling precancerous 

condition of the oral cavity (10). Its prevalence is high in 

India and has always been a challenging disease (11).  

The hallmark of the disease is fibrosis of submucosa 

which affects the oral cavity and then further involves the 

pharynx and the upper esophagus. It is further 

accompanied by symptoms like burning sensation, 

blanching, and stiffness of the oral mucosa and 

oropharynx, resulting in restricted mouth opening which 

in turn causes limited food consumption, and difficulty in 

maintaining oral health and impairs the ability to speak 

(12, 13). 

The role of trace metals in the pathogenesis of various 

potentially malignant disorders is recognized. Trace 

elements like iron is involved in the maturation steps of 



 Dr Kratika Ajai, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 
© 2023 IJMSIR, All Rights Reserved 

 
                                

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
 

P
ag

e1
0

7
  

collagen synthesis (14). Moos KS and Madan DK was 

the first to review the role of iron in OSMF (15). Trace 

elements are gaining attention these days in the detection 

of oral cancer and precancer. These are found to be 

significantly altered in the carcinomas of head-neck, 

lung, and breast. It was found that only few studies have 

been conducted to find out the role of iron in OSMF (16). 

Therefore, in the present study an attempt was made to 

estimate and compare the serum iron levels in between 

OSMF patients and normal healthy individuals. 

A statistically significant reduction [P<0.05] was noted in 

serum iron level between the control group and OSMF 

cases. Similarly, it was noted that these values decrease 

progressively in different stages as one moved from 

control group to that of OSMF cases i.e stage 1, stage 2 

and stage 3, concluding that serum iron levels also 

deplete with the progression of the disease. Therefore, it 

can be said that the serum iron levels can be useful in 

predicting the progression of the condition. There also 

appears an association between serum iron content and 

oral carcinogenesis. The results obtained in our study are 

in accordance with the studies performed by Ganapathy 

KS et al., (17), Rupak S et al., (18) and Tadakamadla J et 

al. (19) 

It has been suggested by Anuradha and Devi that 

utilization of iron in collagen synthesis could be the 

reason for the low level of iron in oral submucous 

fibrosis patients. Further, decreased vascularity was 

noted due to the lack of iron in the tissues which 

facilitates percolation of arecoline. In vitro studies on 

human fibroblasts observed that arecoline causes 

increased fibroblastic proliferation and collagen 

formation which is a hallmark of OSMF. (20) 

Conclusion 

The results of the present study show that the serum iron 

levels were decreased in the study group compared to the 

control group and this difference was statistically 

significant. It also showed that there is a progressive 

decrease in serum iron level from stage 1 to the stage 3 of 

OSMF. However, more studies are still required with a 

larger sample size to understand the role of iron in the 

progression and malignant transformation of the disease. 

This can, therefore, help in early detection and effective 

treatment of OSMF. 
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