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Abstract: 
Oral squamous cell carcinoma (OSCC) is a subset of head and neck squamous cell carcinoma caused by 
excessive substance abuse like alcohol, tobacco etc.  Objectives: Aim of the present study was to 
evaluate the iron expression in different grades of OSCC and potential of iron staining as a prognostic 
marker and its importance as an essential nutrient in diet. Methods and Patients: It was a cross 
sectional study. A total of 40 oral biopsies were evaluated and the mean age of patients was 53.5 years 
with age range 23-80 years. 14 cases were well differentiated, 14 moderately differentiated and there were 
12 poorly differentiated case. Iron staining was performed for all these cases. Results: Iron positivity was 
observed in 11 (27.5%) of OSCC patients with maximum iron positivity in well differentiated group (64.28%) 
of age range 20-40 years (70%). More patients had tongue as site of cancer. There was no genderwise 
difference in iron expression. Iron deficiency was associated with poor prognosis indicating iron as an 
important nutrient which can prevent OSCC if adequately present in our routine diet. Conclusions: 
Prevalence of iron positivity in young patients and initial stage of OSCC, indicates the protective effect of 
iron against oral squamous cell carcinoma. 
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Introduction:
Head and neck squamous cell carcinoma, a kind 
of epithelial cancer,  is the sixth most common 
and constitutes for 12 % of all malignancies 
worldwide [1,2].  It belongs to the biologically 
similar cancers that includes oral cavity, lip, nasal 
cavity, pharynx, larynx and paranasal sinuses. 
Every year, HNSCC accounts for 350,000 cancer 
deaths and 650,000 new cases approximately 
and 1000 patients are registered in Scotland with 
HNSCC yearly [3,4]. Oral squamous cell 
carcinoma(OSCC) is included in head and neck 
squamous cell carcinomas and contributes to 
approximately  90% of all the cancers of  HNSCC 
[5,6]. Amongst young people the increasing 
incidence of HNSCC have been found. The 
incidence of disease increases with the increase 
of age, 85% of the diagnosed cases in UK are 

those patients who belongs to the age group of 
above 50 with more prevalence in males [7,8]. 
Both genetic and environmental factors such as 
Pan, beetle nuts, gums, alcohol and tobacco 
abuse, chemicals, ultraviolet rays and human 
papilloma virus  etc may contribute to the 
pathogenesis of OSCC [9-11] . Poor oral hygiene is 
also one of the main etiological factor. 
OSCC is becoming a big problem all over the world 
and its etiological factors are different in 
different areas of the world. Previously, few 
studies have been reported regarding the 
expression of iron in different cancers and in oral 
squamous cell carcinoma. But there is 
insufficient information available.  The present 
study aimed at evaluating the association of iron 
expression with the prognosis of OSCC. 
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Methods and Patients: 
40 cases of confirmed breast carcinoma along 
with clinical and medical history such as genetic 
history, tumor location, clinical manifestation, 
measurements, invasiveness, stage of disease 
etc were taken from Fatima Memorial College of 
Medicine and Dentistry, Lahore. There were 11 
females and 29 males. In these cases, there were 
14 cases of stage I, 14 cases of stage II, III and 12 
cases of stage IV. Age of the patients ranged 
from 20-80 years. Haematoxyline-Eosin staining 
was performed for all the cases. 
Iron Staining: 
Slides are first deparrafinized, hydrated in 
distilled water. Sections are immersed in 
equivocal amounts of potassium ferrocyanide 
and hydrochloric acid. 3 washings in distilled 
water is done and then counterstained with eosin 
for 5 minutes. If there is any ferric ion present in 
the tissue sample, it reacts with the ferrocyanide, 
resulting in a bright blue pigment termed as 
Prussian blue or ferric ferrocyanide. Dehydration 
is done in 90% and then 100% alcohol and then 
pass through 2 changes of xylene before 
mounting and coverslipping. 
Scoring for Stains: 
Expression of iron was studied by cell counting in 
tumor tissue at low and high magnification 
(Figure 1). Total number of cells in a randomly 
selected field as well as the iron positive cells 
were counted and mean percentages were 
calculated to evaluate the expression of iron. 0-
10% positive cells were labelled as negative, 10-
30% as weakly stained, 30-60% as moderate 
staining and 60-100% as strong stained [12] 
Results: 
In the present study, the mean age of patients 
with oral squamous cell carcinoma was 53.5 
years.  More iron positive patients were observed 
at the age group of 20-40 years (10/40, 25%) and 
in well differentiated grade (14/40, 35%). Out of 10 
positive cases in the age range of 20-40 years, 
70% (7/10) were positive for iron (Table 1). Among 
the 14 well differentiated cases, 64.28% (9/14) 
were positive for iron (Table 1). According to 
genderwise distribution, 8 males out of 

29(27.58%) and 3 females out of 11 (27.27%) 
showed the positive results for iron 
expression.Out of many sites of head and neck 
region, the maximum number (25%) of biopsies 
were from the tongue region(Table 1).  

 
Figure 1: Oral squamous cell carcinoma tissue 
(25X)- A: H/E stain in WD-OSCC, B: iron staining in 
WD- OSCC: C: H/E stain in MD-OSCC, D: iron 
staining in MD-OSCC; E- H/E stain in PD-OSCC, F- 
iron staining in PD-OSCC (WD-well differentiated, 
MD-moderately differentiated, PD- poorly 
differentiated, OSCC- Oral squamous cell 
carcinoma) 

parameters Fe+(11) Fe-(29) Fe+(%) 

Age(years) 

20-40  7 3 70 

41-60  2 13 13.33 

>60  2 13 13.33 

Gender    

Male 8 21 27.58 

Female 3 8 27.27 

Grade    

I (well diff) 9 5 64.28 
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II (mod) 2 12 14.28 

III (poor) 0 12 0 

Tumor size(cm) 

<2 2 12 14.28 

2-5 5 8 38.46 

>5 4 1 80 

Tumor site (%) 

Tongue 10 25 

Cheek 7 17.5 

Floor of mouth 6 15 

Vocal cord 4 10 

Buccal area 3 7.5 

Larynx 3 7.5 

Posterior 
cricoids region 

2 5 

Piriform Fossa 1 2.5 

Supra Glottis 
region 1 2.5 

Marjolin 1 2.5 

Scalp 1 2.5 

Maxillary Sinus 1 2.5 

Table 1: Clinicopathological features of studied 
patients 
Discussion: 
Deficiency of iron has known adverse effects on 
the oral region and also associated with OSCC 
[13]. Role of diet and nutrition with 
carcinogenesis is not among the well-studied 
aspects. Iron is an essential nutritional element 
and its deficiency is prevalent in poor and 
developing nations globally. There is possibility 
that low iron intake might cause oral cancer [14]. 
Iron deficiency has also been reported to be 

associated with other cancers such as lung, 
colorectal carcinoma [15], breast carcinoma [16] 
and liver conditions [17]. In current study, an 
increased iron expression has been observed in 
early cancerous stage. Stage II and II had 
moderate iron expression and stage IV had no or 
minimal expression. 
The introduction of iron supplementation in 
Swedish foods resulted in lower incidence of 
OSCC [18]. The underlying mechanism may 
involve the induction of oxidative stress via 
synthesis of free radicals and reactive oxygen 
species which can cause cellular damage. This 
surge in oxidative stress may cause iron 
deficiency anemia and also associated with 
OSCC. Dietary supplementation of nutrients and 
antioxidants may reduce the risk of OSCC [19,20]. 
Deficiencies of anti-oxidant vitamins and 
nutrients have been postulated as co factors in 
the process of carcinogenesis. More specifically, 
OSCC have been related to low intake of fruits 
and vegetable that contains iron. Additionally, 
active ingredients in fruits and vegetables that 
may act as suppressor agents to control cell 
growth like indoles, flavonoids etc. green leafy 
vegetables are good source of iron which have 
been associated with a reduced risk of iron. The 
development of tumor of oral and other HNSCCs 
from dysplasia to metastasis undergoes a series 
of pathologic phenotypic changes considered to 
be the significant symptoms of cancer, and these 
have been accompanied by a number of genetic, 
epigenetic, and molecular alterations. Several 
signal transduction pathways have been reported 
to be changed in oral cancer, causing to dramatic 
changes in the survival of cell, proliferation of 
cell, morphology of cell, angiogenesis, longevity, 
and other properties, characterizing cancer cells 
[19,20].  
People should use those foods that contains 
proper amount of iron as a preventive measure 
for oral squamous cell carcinoma. The foods rich 
in iron are  wheat bran, wheat beans, lentils, red 
(kidney, liver, heart) meat, parsley, oat raw bran, 
almonds, walnuts, barley, spinach, all leafy green 
vegetables, eggs, lamb meat, asparagus, black & 
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red beans and goat cheese. Basically, meats are 
excellent sources of iron. They contain heme 
iron, which is very easily absorbed by the body. 
People can also mainly get iron by eating grains 
and legumes, but they should prepare them 
properly, as they contain anti-nutrients that 
could prevent the absorption of the iron they 
contain. If people don’t like these foods then they 
can take iron supplements too. These are dietary 
supplements that are prescribed by a doctor and 
can be delivered orally, intravenously and 
intramuscularly. As our study indicated that the 
more oral cancer ratio comes in males, they 
should put more emphasis on the intake of iron 
along with other measures such as oral hygiene. 
Severe iron deficiency is the main arrival to 
immune compromise, which may enhance the 
proliferation of cancer. 
Conclusions: 
We suggest giving iron supplements to the OSCC 
patients because the quantity of iron is 
decreased as the disease progresses. Our study 
suggests that deficiency of iron in the body may 
lead to oral squamous cell carcinoma. 
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