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Abstract 
Background: Oral squamous cell carcinoma (OSCC) is a common head and neck malignancy with a high 
prevalence in South and Southeast Asia, particularly India, where late-stage presentation and mandibular 
involvement are frequent. Mandibulectomy remains a cornerstone in management not only to achieve complete 
tumor clearance but also to provide vital insights through margin status and detailed histopathological 
evaluation of prognostic features, which are critical for guiding therapy and predicting patient outcomes. 
Aim: To evaluate the demographic profile, TNM staging, and histopathological prognostic features of oral 
squamous cell carcinoma in mandibulectomy specimens at a tertiary care center. 
Methods: A retrospective study was conducted on 50 mandibulectomy specimens of OSCC received over two 
years at a tertiary care center in Raipur, India. Demographic and clinical data were retrieved from medical 
records. The histopathological parameters assessed included tumor differentiation, bone invasion, margin status, 
perineural invasion (PNI), lymphovascular invasion (LVI), and TNM staging. Data were analyzed using 
descriptive statistics. 
Results: The study population comprised of 31 males (62%) and 19 females (38%), with a mean age of 46.9 
years. The gingivobuccal sulcus and buccal mucosa were the most commonly involved sites of the disease. 
Histologically, 50% of the tumors were moderately differentiated, 46% were well-differentiated, and 4% were 
poorly differentiated. Adverse features included PNI in 36%, LVI in 28%, and cortical bone invasion in 30% of 
the cases. Advanced T-stage (T3-T4) was observed in 84% of patients and advanced nodal disease (N2–N3) in 
34%. The surgical margins were clear in 64% of the cases and positive in 36% of the cases. Prognostic stage 
distribution revealed Stage IVA in 66% of cases. 
Conclusion: Mandibular OSCC predominantly affects males and most commonly involves the alveolus and 
gingivobuccal sulcus. Most cases present at advanced stages with adverse histopathological features, such as 
bone invasion, PNI, and margin involvement, which are key prognostic indicators. Routine clinicopathological 
correlation, achieving tumor-free margins, and early detection are essential for optimal treatment. Further 
studies incorporating molecular and imaging biomarkers may enhance prognostication and guide individualized 
therapies. 
Keywords: Bone invasion, Clinicopathological correlation, Mandibulectomy, Margin status, Oral squamous cell 
carcinoma. 
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Introduction  

Oral squamous cell carcinoma (OSCC) is the sixth 
most common cancer worldwide, with a 
particularly high incidence in South and Southeast 
Asia, largely attributable to the widespread use of 
tobacco, betel quid, and alcohol [1-2]. Globally, 

oral cancers constitute approximately 5% of all 
malignancies; however, in India, they account for 
up to 40% of the total cancer burden. Each year, an 
estimated 60,000 new cases of oral cancer are 
reported in India, highlighting its significance as a 
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major public health challenge [2-3]. Surgery 
remains the primary and most effective treatment 
for oral cancers, enabling complete tumor excision 
with adequate margins, regional lymph node 
clearance through neck dissection, and accurate 
pathological assessment of disease extent [5].  

In cases involving or closely abutting the mandible, 
mandibulectomy is crucial to achieve negative 
margins, the single most important determinant of 
local control and survival in oral squamous cell 
carcinoma. Marginal mandibulectomy is performed 
for tumors confined to cortical bone, while 
segmental mandibulectomy is indicated in 
extensive or medullary involvement. By ensuring 
adequate resection, mandibulectomy reduces local 
recurrence, improves long-term outcomes, and 
provides essential histopathological information to 
guide adjuvant therapy [5-7].  

Histopathological examination of mandibulectomy 
specimens not only confirms the diagnosis but also 
provides information on tumor differentiation, 
depth and pattern of bone invasion, margin status, 
and the presence of adverse features such as 
perineural invasion (PNI), lymphovascular invasion 
(LVI)& TNM staging. These parameters have 
significant prognostic value and influence decisions 
regarding adjuvant therapy [8-9].  

Despite the extensive literature on OSCC, few 
studies have specifically examined 
mandibulectomy specimens from buccal mucosa 
and gingivobuccal sulcus carcinomas. Systematic 
evaluation of the clinicopathological parameters of 
these cases can provide valuable insights into 
disease presentation, tumor biology, and prognostic 
factors in this high-risk subsite, informing risk 
stratification and individualized patient 
management. 

Aim: To evaluate the clinicopathological features, 
including demographic profile, TNM staging, and 
histopathological prognostic factors, in oral 
squamous cell carcinoma patients undergoing 
mandibulectomy at a tertiary care center. 

Materials and Methods 

Study Design and Setting: This retrospective 
observational study was conducted at the 
Department of Pathology, Raipur Institute of 
Medical Sciences, a tertiary care hospital situated at 
Raipur, Chhattisgarh, India, over a period of two 
years. 

Sample Selection: All mandibulectomy specimens, 
histologically diagnosed with oral squamous cell 
carcinoma (OSCC) during the study period were 

included. Patients with recurrent tumors previously 
treated with radiotherapy or chemotherapy, 
inadequate tissue samples, or specimens lacking 
complete clinical records were excluded from the 
analysis. 

Clinical Data Collection: Demographic details, 
including age and sex, relevant clinical history, and 
tumor site, were retrieved from surgical records and 
patient case files obtained from the medical record 
department.  

Data were systematically extracted using structured 
data collection sheets that incorporated 
demographic information, presenting complaints, 
and clinical examination findings. The 
histopathology reports of all the included cases 
were reviewed in detail. 

Histopathological Reports & Slide Review: In 
this retrospective study, the histopathological 
reports and slides of 50 mandibulectomy specimens 
were reviewed. Gross examination documented the 
tumor site, tumor dimensions, extent of bone 
involvement, and surgical margin status.  

Microscopic evaluation was performed on 
hematoxylin-and-eosin stained sections and 
included histological grading according to the 5th 
edition of World Health Organization (WHO) 
classification (well, moderately, and poorly 
differentiated), pattern of bone invasion, and 
margin status categorized as free (>5 mm), close 
(<5 mm), or positive (tumor at margin). Additional 
parameters, including perineural invasion (PNI), 
lymphovascular invasion (LVI), and TNM staging, 
were systematically assessed to provide a 
comprehensive clinicopathological evaluation. 

Statistical Analysis: The collected data were 
compiled and analyzed using the Statistical 
Package for the Social Sciences (SPSS) software, 
version 25. Descriptive statistics, including 
frequencies, percentages, means, and standard 
deviations, were used to summarize the 
demographic, clinical, and pathological parameters. 

Results 

Demographic Data 

Age Distribution: The study population included 
50 patients, aged 25–75 years, with a mean age of 
46.9 years. Most patients (48%, n = 24) were in the 
41–50 years age group, followed by 31–40 years 
and 51–60 years groups (18% each, n = 09 each). 
The remaining cases were distributed as follows: 
21–30 years (6%, n = 03), 61–70 years (8%, n 
=04), and 71–80 years (2%, n = 01). 
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Table 1: Age distribution of patients with oral squamous cell carcinoma undergoing mandibulectomy 
Age group (Years) Number (n) Percentage (%) 
21-30 03 06 
31-40 09 18 
41-50 24 48 
51-60 09 18 
61-70 04 08 
71-80 01 02 
Total 50 100 
  

 
Figure 1: Age-wise distribution of patients with oral squamous cell carcinoma 

 
Sex ratio: With respect to sex distribution, males constituted 62% (n = 31) and females 38% (n = 19), yielding a 
male-to-female ratio of 1.63:1. 

 

 
Figure 2: Sex distribution of patients 

 
Histological Grading: Histopathological evaluation revealed that most cases were classified as moderately 
differentiated squamous cell carcinoma, comprising 25 cases (50%).Well-differentiated tumors accounted for 23 
cases (46%), whereas only two cases (4%) demonstrated poorly differentiated morphology. 

Table 2: Histological grading of oral squamous cell carcinoma in mandibulectomy specimens 
Histological Grading Number (n) Percentage (%) 
Well  23 46 
Moderate  25 50 
Poor  02 04 
Total 50 100 
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Figure 3: Histological grading of oral squamous cell carcinoma 

 
Adverse Features: Several adverse pathological features were observed in the study group. Bone invasion was 
observed in 15 cases (30%), all of which were limited to cortical involvement, whereas 35 cases (70 %) showed 
no osseous infiltration. Perineural invasion was present in 18 (36%) patients, lymphovascular invasion in 14 
(28%), and skin involvement in 10 (20%). 
 

Table 3: Adverse pathological features observed in mandibulectomy specimens (n = 50) 
Adverse Feature Cases (n) Percentage (%) 
Bone invasion 15 30 
Perineural invasion 18 36 
Lymphovascular invasion 14 28 
Skin involvement 10 20 
 

 
Figure 4: Distribution of adverse pathological features 

 
TNM staging: Analysis of the primary tumor (T) 
stage showed that advanced disease was common. 
Among 50 cases, T2 was observed in 8 cases 
(16%), T3 in 17 cases (34%), and T4a in 25 cases 
(50%), making T4a the most frequent category. 
Nodal involvement was present in 24 patients 
(48%), with N1 in 6 cases and N2 (N2A, N2B, 
N2C) in 16 cases; two patients had N3B disease. 

Distant metastasis could not be assessed in any case 
(Mx).  

Surgical margin assessment revealed 32 cases 
(64%) with clear margins (R0) and 18 cases (36%) 
with involved margins (R1).Among the 50 cases 
evaluated, as per the TNM Prognostic Stage 
Distribution the majority were categorized as Stage 
IVA (33 cases; 66%). 

 
Table 4: TNM staging and surgical margin status of patients 

Parameter Category Cases (n) Percentage (%) 
T Stage Tx 00 - 

Tis 00 - 
T1 00 - 
T2 08 16 
T3 17 34 
T4a 25 50 
T4b 00 - 

N Stage Nx 00 - 
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N0 26 52 
N1 06 12 
N2A 02 04 
N2B 10 20 
N2C 04 08 
N3B 02 04 

M Stage Mx 50 100 
Margin Status R0 (Clear) 32 64 

R1 (Involved) 18 36 
R2 (Grossly involved) 00 - 

 

 
Figure 5: TNM-stage & Status of resection margin distribution among patients 

 
Discussion 

Demographic Profile: In our study, males 
accounted for 62% of cases, with a male-to-female 
ratio of 1.63:1. This male predominance is 
consistent with established epidemiological trends, 
as OSCC occurs more frequently in men [10-11]. 
The higher burden among males is largely 
attributed to greater exposure to risk factors, such 
as tobacco and alcohol use [12]. The age 
distribution showed a peak incidence in the 41–50-
year age group, with a mean age of 46.9 years, 
closely aligning with previous reports by Ahmad et 
al in 2019 that place OSCC onset in a similar age 
range [13]. Comparable findings have also been 
documented in Indian studies done by M.P. Singh 
et al in 2015 where a mean age of 47.8 years and a 
higher male-to-female ratio of 4.18:1 have been 
reported [14]. These demographic patterns 
highlight the need for targeted screening and early 
detection strategies, particularly among middle-
aged men with established risk factors. 

Histological Grading & Adverse Features: In our 
study, the majority of OSCC cases were moderately 
differentiated (50%), followed by well-
differentiated (46%) and poorly differentiated 
tumors (4%). This pattern is consistent with 
previous Indian studies by Abdulla et at in 2018 
and Qiu et al in 2018 which also reported 
moderately differentiated OSCC as the 

predominant subtype [15-16]. Histological grading 
remains a key determinant of tumor behavior and 
prognosis. While well- and moderately 
differentiated tumors generally exhibit a more 
favorable course, poorly differentiated tumors are 
often aggressive and associated with worse 
outcomes, highlighting the need for close 
surveillance and timely aggressive management in 
such cases [17]. 

Adverse Histopathological Features: In our 
study, bone invasion was observed in 30% of cases, 
all of which were restricted to cortical involvement. 
Adverse histopathological features, such as 
perineural invasion (PNI, 36%) and 
lymphovascular invasion (LVI, 28%), were also 
prominent. These parameters are well-recognized 
prognostic indicators closely associated with an 
increased risk of recurrence and metastatic spread 
[18]. Among them, PNI has been consistently 
linked to poorer survival outcomes in OSCC 
[19].The reported prevalence of PNI in the 
literature varies from 12% to 50%, with an average 
of approximately 30% [20]. LVI shows an even 
wider variation, ranging from 8% to 90%, although 
most studies report incidences in the 15–35% range 
[21]. Our findings (PNI, 36%; LVI, 28%) align 
closely with international data, highlighting their 
consistent prognostic significance across diverse 
populations. Recognition of these adverse features 
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is critical for accurate prognostication and tailoring 
therapeutic strategies for OSCC. 

TNM Staging, Surgical Margin Status& 
Prognostic Stage Distribution 

In our study, a predominance of advanced T stages 
was noted, with T4a comprising 50% of the cases. 
Nodal involvement was observed in 48% of cases, 
with N2B being the most common. The status of 
surgical margins remains a critical determinant of 
local control and survival [22].Surgical margin 
positivity (R1) was observed in 36% of the cases. 
These findings are consistent with the study done 
by Bellini et al in 2025 reporting high rates of 
advanced-stage disease and margin positivity 
in patients with OSCC [23].Most patients were 
classified as Stage IVA (66%), as per TNM 
prognostic stage distribution, this underscores the 
late-stage presentation of OSCC in this study 
group, which is a common challenge in clinical 
practice[24]. Advanced stages are often associated 
with an increased risk of recurrence and decreased 
survival rates [25]. 

Clinical and Surgical Considerations: Dental and 
maxillofacial surgeons play a crucial role in the 
management of OSCC cases requiring 
mandibulectomy. Preoperative assessment of tumor 
extent, dentition status, and functional 
considerations such as occlusion and mastication 
are key factors influencing surgical planning.  

The decision between marginal and segmental 
mandibulectomy is guided by the extent of bone 
involvement and the need to balance oncological 
clearance with preservation of mandibular 
continuity, which has direct implications for 
postoperative function and rehabilitation. 
Intraoperative margin assessment by the surgical 
team, complemented by histopathological 
confirmation, strengthens oncological safety.  

Additionally, the dental team contributes 
significantly to postoperative rehabilitation through 
prosthetic reconstruction and functional restoration, 
thereby enhancing quality of life. This seamless 
collaboration between surgery and pathology 
underscores the importance of multidisciplinary 
care in achieving optimal outcomes for OSCC 
patients 

Limitations: The limitations of this study include 
its single-center, retrospective design and the 
absence of long-term follow-up data. A larger 
multicentric prospective study with survival 
analysis would provide more definitive 
conclusions. 

Conclusion 

This study highlights the clinicopathological 
characteristics and prognostic factors associated 
with OSCC in a study group from Chhattisgarh, 

India. These findings emphasize the need for early 
detection, accurate staging, and meticulous surgical 
planning to improve patient outcomes.Routine 
clinicopathological correlation and further research 
are warranted to explore prognostic indicators and 
optimize treatment strategies. 
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