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INTRODUCTION

Oral squamous cell carcinoma  (OSCC) was defined by 
Pindborg et al., 1997 as “A malignant epithelial neoplasm 
exhibiting squamous differentiation as characterized by the 
formation of  keratin and/or the presence of  intercellular 
bridges.”[1] In Southeast Asia, OSCCs account for 40% of  
all cancers compared with approximately 4% in developed 

countries. Despite numerous advances in treatment, the 
5‑year survival has remained approximately 50% for the 
past 50 years.[2] This disappointing survival rate may be most 
probably attributable to diagnostic delay. The prevalence of  
oral cancer is highest in India as per the World Oral Health 
Report 2003. Oral cancer ranks number one among men 
and number three among women in India. Oral cancer 
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constitutes 12% of  all cancers in men and 8% of  all cancers 
among women.[3]

Oral epithelial dysplasia (OED) is a potentially malignant 
lesion of  the oral mucosa with an erratic sequence of  
succession,[4] where there is growth of  immature cells, along 
with a simultaneous decrease in the number and location 
of  mature cells.[4] The presence of  epithelial dysplasia is 
generally considered as one of  the most vital conjecturers 
of  malignant transformation.[5] Warnakulasuriya conducted 
a meta‑analysis and reported a malignant transformation 
rate of  10.5% among patients with histologically confirmed 
OED undergoing long‑term follow‑up.[6] The early and 
careful diagnosis is of  extreme significance, which allows 
arresting the progression of  OED to OSCC.

The current study is aimed to study the demographic 
variation and site predilection in patients reported with 
OED and OSCC in the North Indian population.

MATERIALS AND METHODS

All cases of  OSCC and OED histopathologically 
diagnosed between 2014 and 2018 were reviewed 
from the archives of  the Department of  Oral and 
Maxillofacial Pathology of  our institution. The following 
variables were recorded: gender, age and location and 
grades of  OED and OSCC. The data were analyzed, 
and graphs were formulated, respectively. Grading 
of  dysplasia was done according to the WHO 2005 
classification, and grading of  OSCC was done according 
to Broder et al.[7] The grading was re‑evaluated by two 
pathologists independently, and the case of  discrepancies 
was resolved by common consensus.

Inclusion and exclusion criteria
Patients with histopathologically confirmed cases of  OED 
and OSCCs, which were reported in our institution from 
the period of  2014–2018, were included in the study. 
Patients who had a history of  previous malignancy other 
than the oral cavity and recurrent cases of  dysplasia and 
OSCCs were excluded from the study.

Data analysis
The overall prevalence in different grades of  dysplasia and 
different grades of  OSCCs was tabulated and recorded as 
mean percentage. Statistical evaluation was done for scale 
and ordinal variance using SPSS Version 21.0 Software 
(IBM Corporation, NY, United States). Age distribution, 
gender distribution and site predilection of  different grades 
of  dysplasia and OSCCs were statistically analyzed using 
the Chi‑square test (P < 0.05).

RESULTS

Among 893  patients visiting the department between 
2014 and 2018, 51  patients presented with OED and 
88 patients presented with OSCC. The overall prevalence 
of  OED was recorded as 5.71% and OSCC as 9.85%. In 
2014, 22 patients were diagnosed with epithelial dysplasia 
and 55 were diagnosed with OSCC. In 2015, five patients 
were diagnosed with dysplasia and 18 were diagnosed 
with OSCC. In 2016, eight patients were diagnosed with 
epithelial dysplasia and 17 were diagnosed with OSCC. 
In 2017, eight patients were diagnosed with epithelial 
dysplasia and 19 were diagnosed with OSCC, whereas in 
2018, 13 patients presented with dysplasia and 24 patients 
were diagnosed with OSCC. 27.5% of  cases were 
graded as mild dysplasia, 21.6% of  cases were graded as 
moderate dysplasia and 37.3% of  cases were graded as 
severe dysplasia, whereas 13.6% of  cases were graded 
as carcinoma in situ. Out of  the total cases, 43.2% of  
cases were found to be welldifferentiated squamous cell 
carcinoma, 23.2% of  cases were found to be moderately 
differentiated OSCC and 23.9% of  cases were found to 
be poorly differentiated OSCC. A total of  6.8% of  cases 
were diagnosed as early invasive squamous cell carcinoma. 
Figures 1 and 2 show the overall prevalence of  different 
grades of  OED and OSCC, respectively.

Figure 3 illustrates the comparison of  the types of  OED 
according to the age. The peak prevalence was seen in the 
third to fifth decade in mild, moderate and severe dysplasia. 
The maximum number of  cases of  carcinoma in situ was 
seen in >56 years of  age. The second most prevalent age 
group was fifth to sixth decade with four cases of  severe 
dysplasia, three cases of  moderate dysplasia and two cases 
of  mild dysplasia. The younger age group (<30 years of  age) 
had four cases of  severe dysplasia, two cases of  moderate 
dysplasia and one case of  mild dysplasia and no cases 

Figure 1: Overall prevalence of oral epithelial dysplasia



Singh, et al.: Prevalence of oral cancer and oral epithelial dysplasia among North Indian population: A retrospective institutional study

Journal of Oral and Maxillofacial Pathology | Volume 24 | Issue 1 | January-April 2020	 89

of  carcinoma in  situ. However, there was no statistically 
significant difference among different age groups.

Figure 4 illustrates the comparison of  the different grades 
of  OED according to gender; male preponderance is 
seen in different grades of  dysplasia and carcinoma in situ. 
There was no statistically significant difference between 
both genders.

Figure 5 illustrates the comparison of  the different grades 
of  OSCC according to the age. Nineteen patients aged 
31–55  years, 16  patients aged ≥56  years and 3  patients 
aged  ≤30  years presented with well‑differentiated 
squamous cell carcinoma. Ten patients in the middle age 
group  (third to fifth decade), 11  cases aged  ≥56  years 
and 2  cases aged  ≤30  years presented with moderately 
differentiated squamous cell carcinoma. Eighteen cases 
in the range of  third to fifth decade, 3 cases in the older 
age group  (≥56  years) and no patients in the younger 
age group  (≤30  years of  age) presented with poorly 

differentiated squamous cell carcinoma. In case of  early 
invasive squamous cell carcinoma, a maximum number of  
patients were seen in the age range of  31–55 years. Only 
one case was seen in the age range of  ≥56 years, while no 
case was seen in ≤30 years of  age. There was no statistically 
significant difference found among different age groups.

Figure  6 illustrates the comparison of  the different 
grades of  OSCC according to gender; male predilection 
was noteworthy in all the different grades of  OSCC. 
Thirty‑three male patients and five female patients were 
diagnosed with well‑differentiated OSCC. Nineteen male 
patients and four female patients were diagnosed with 
moderately differentiated OSCC. Sixteen male and five 
female patients were diagnosed with poorly differentiated 
OSCC, whereas five males and one female were diagnosed 
with early invasive squamous cell carcinoma. There was no 
statistically significant difference between both genders.

Figure  7 illustrates the presentation of  the different 
grades of  dysplasia according to the location. Majority of  

Figure 2: Overall prevalence of oral squamous cell carcinoma

Figure 3: Distribution of oral epithelial dysplasia according to age

Figure 4: Comparison of the grades of oral epithelial dysplasia 
according to the gender

Figure 5: Comparison of the grades of oral squamous cell carcinoma 
according to age
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the patients presented with lesion in the buccal mucosa, 
followed by alveobuccal complex, tongue and retromolar 
area retrospectively. One case each was presented in gingiva 
and labial mucosa.

Figure 8 demonstrates the presentation of  the different 
grades of  OSCC according to the location. Buccal mucosa 
was the predominant site for all grades of  OSCC, followed 
by alveobuccal complex. The floor of  the mouth was the 
predominant site for poorly differentiated OSCC  (two 
cases). A total of  five cases were located on the tongue, two 
each of  welldifferentiated OSCC and poorly differentiated 
OSCC and one case of  moderately differentiated OSCC. 
One case of  moderately differentiated OSCC each was 
presented in gingiva, hard palate, labial mucosa and 
retromolar trigone.

DISCUSSION

Oral cancers have a multifaceted etiology.[6] A plethora of  
lifestyle and environmental factors has been identified as 
the risk factor for oral cancers. In view of  the relatively 
common presentation, delay in diagnosis is also frequent 
which could be correlated to patient delay, professional 
delay or both. Thus, thorough information of  the diverse 
presentation and an experienced eye can go a long way in 
preventing the high morbidity and mortality associated with 
oral cancers.[8] A pertinent issue for consideration is rich 
lymphatic supply of  the oral cavity, which results in many 
cases being detected first in the advanced stage itself.[9]

The mean prevalence of  OED in our study was 5.71%, which 
was consistent with the study done by Hsue et al.[10] (8.85%) 
and in contrast with Pereira Jdos et al.,[11] Hosagadde et al.[12] 
and Roy and Varshney.[13] The probable reason for this 
discrepancy could be attributed to geographical variation 
and the associated tobacco usage in the North Indian 
population.

The peak prevalence of  age in all the grades of  dysplasia 
was found to be in the third to fifth decade. Majority 
of  the studies found a similar result except the study 
done by Mincer et al.[14] whose peak prevalence was a bit 
higher (sixth to seventh decade).

Male preponderance was seen in our study. Almost all 
the studies were consistent with our finding, whereas 
Pereira Jdos et  al.[11] showed a female preponderance. 
The most common site in all the grades was buccal 
mucosa. Similar findings were seen by Hsue et al.[10] and 
Jaber et al.[15] Arduino et al.[16] revealed the lateral border 
of  the tongue, Pereira Jdos et al.[11] revealed the alveolar 
ridge, Lumerman et al.[17] revealed the floor of  the mouth 

and Mincer et al.[14] revealed the lower lip to be the most 
prevalent site.

Severe dysplasia  (37.3%) was seen more than 
mild (27.5%) and moderate (21.6%) dysplasia in our study. 
Carcinoma in situ showed the least prevalence of  13.7%. 
Lumerman et  al.[17] reported mild dysplasia as the more 

Figure 8: Presentation of grades of oral squamous cell carcinoma 
according to the location

Figure 7: Presentation of grades of oral epithelial dysplasia according 
to the location

Figure 6: Comparison of the different grades of oral squamous cell 
carcinoma according to gender
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prevalent grade than severe and moderate dysplasia, with 
carcinoma in situ being the least (3.9%). All other studies 
showed more prevalence of  mild dysplasia as compared to 
severe dysplasia.[10,11,15‑17] The probable reason could be late 
presentation of  the disease due to patients’ unawareness of  
symptoms and lack of  concern for the disease.

The prevalence of  OSCC in the present study was 9.85%, 
whereas the lower prevalence was seen in previous studies.[18,19] 
Other studies have shown regional disparities in different 
regions of  India, with West Bengal reporting the highest[20] 
incidence of  OSCC whereas Kerala reporting the lowest.[21]

The peak age range of  OSCC in our study was reported to 
be in the third to fifth decade. Majority of  the studies are 
consistent with our finding.[9,22‑31] Few of  the studies have 
reported a slightly higher age predilection.[32] All the grades 
of  OSCC showed male prevalence in our study, which was 
consistent with almost all the other database studies done 
in the past.[22‑33]

The most prevalent site in all the grades of  OSCC 
was buccal mucosa, which is similar to studies done by 
Singh et al.,[22] Abdulla et al.,[23] Tandon et al.,[25] Kumar et al.,[26] 
Sharma et  al.[30] and Ajay et  al.[19] Other studies showed 
gingivobuccal sulcus,[24] mandibular alveolus[9,32] and 
tongue[31] as the most common sites.

Well‑differentiated OSCC being the most common grade 
of  OSCC showed a mean percentage of  43.2%, which was 
in concordance with the studies done by Smitha et al.,[24] 
Shenoi et al.,[9] Kumar et al.[26] and Salian et al.[28] Moderately 
differentiated OSCC showed a mean prevalence of  26.1% 
with poorly differentiated OSCC and early invasive OSCC 
showing a prevalence rate of  23.9% and 6.8%, respectively. 
Only one study showed more prevalence of  moderately 
differentiated OSCC.[23]

CONCLUSION

OSCC is a major social burden in our nation. We need 
more stringent policies to combat the exponential rise 
in the number of  these patients. Early diagnosis paves 
way for a better prognosis, thus improving the lifestyle 
of  these individuals. A  collaborative attempt of  a large 
database study will enable us to formulate better therapeutic 
strategies. Further, cross-sectional study with larger sample 
size with a multi-centric approach is required to detect and 
treat oral cancer in its initial stage and hence aid in reducing 
the morbidity and mortality associated with it.
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