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Oral squamous cell carcinoma (OSCC) is one of the most 
well-known malignancies that affect the human population 
worldwide. The early diagnosis and early intervention of OSCC help 
improve the survival rate of the patients. The tumour free surgical 
margins are a positive prognostic factor for recurrence-free 
survival. The molecular markers can be used to detect the tumour 
free surgical margins. Aim: The aim of the study is to evaluate 
the expression of p53 & Cyclin D1 marker in resected surgical 
apparently clear margins and to correlate the p53 & Cyclin 
D1 expression with clinicopathological characteristics and patient 
outcome. Methods: The study population included retrospective 
cases of OSCC with apparently clear margins (2017-18) n=10 and 
Clinicopathological variables relevant to survival analysis were 
recorded. Finally, two margins were selected from each case, a 
total of 20 margins were included in this study. Paraffin-embedded 
wax blocks retrieved and tissue sections were made. Expression 
of cyclin D1 and p 53 was assessed by the immunohistochemical 
staining procedure Results: Positive expressions Cyclin D1 in 
40% of mild dysplasia margins and 60% in clearance adequate 
margins were present. p53 expression was seen in 16% of mild 
dysplasia margins and 84% in clearance adequate margins. The 
expression of p53 and Cyclin D1 molecular markers are noted in 
the basal & parabasal layer of epithelium. Conclusion: Molecular 
markers could play a more reliable method for the assessment of 
dysplasia at the margins.
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Introduction

Oral cancer makes up to 2% of all the cancer cases with the majority being Oral Squa-
mous Cell Carcinoma (OSCC) which accounts for 90% of all the oral malignancies1. 
Oral cancer is the 8th most frequent cancer among males and the 14th most frequent 
cancer among females globally2. The current findings state the increasing prevalence 
of oral cancer in Asia, especially in India has been documented1.

Surgical resection is the first-line management of OSCC followed by adjuvant radio-
therapy and chemotherapy when needed3. The primary goal of surgical resection is 
to obtain tumour-free margins. The tumour-free surgical margin is an important prog-
nostic factor for recurrence free survival in OSCC managed with primary surgery4. 
Regardless of whether the histological status of surgical margins is apparently clear 
the local recurrence rate of OSCC still ranges from 10% - 30%4. The severe dysplasia 
margins are considered positive margin which requires a re-excision while mild/mod-
erate dysplasia margins are being overseen leading to local recurrence.

Head and Neck Squamous Cell Carcinoma (HNSCC) is a multistep process character-
ized by genetic and epigenetic alterations. These alterations in the tumour-free surgical 
margins that lead to recurrence may not be detected by conventional microscopic his-
tological analysis but may be detected using immunohistochemical (IHC) staining5,6.

TNM staging and histopathological grading are considered as the main prognostic 
factors in OSCC. But patients with similar stages of disease treated in a uniform man-
ner experience a wide range of outcomes. The biological behavior of cancer for each 
patient differs7, which necessitates assessing the molecular markers separately and 
according to which the treatment modalities can be tailor-made.

OSCC is characterized by imbalances in cell cycle control. The assessment of p53 & 
Cyclin D1 molecular markers in surgical margins is more valuable in surgical margins 
for patients undergoing surgical treatment. p53 is a gene that codes for a protein that 
regulates cell growth and proliferation through its role in cell-cycle checkpoint control 
hence functions as a tumour suppressor5. The Cyclin D1 is a proto-oncogene that 
encodes the Cyclin D1 nuclear protein, a positive regulator of G1 cell-cycle checkpoint 
and may play an important role in tumorigenesis of OSCC8. Therefore, expression of 
p53 & overexpression of Cyclin D1 in the resected surgical apparently clear margins is 
considered to have better prognostic value in OSCC. This study evaluates the expres-
sion of p53 & CyclinD1 markers in resected surgical apparently clear margins and to 
correlate the p53 & CyclinD1 expression with clinicopathological characteristics and 
patient outcome.

Materials and methods

Sample Selection

A total of 40 retrospective cases of OSCC patients who reported to Saveetha Dental 
College & Hospitals from 2017-2018 were selected initially. Clinic-pathological vari-
ables relevant to survival analysis were recorded. All the patients had been treated 
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surgically and the margins of the excised specimens were histopathologically eval-
uated for adequate clearance. 30 retrospective cases were excluded since the sur-
gical margins had moderate to severe dysplasia histopathologically, inadequate 
thickness of the epithelium, fragmented tissue sections and also the patients who 
underwent adjuvant chemotherapy and radiotherapy in follow-up were excluded. A 
final of 10 cases that were reported with adequate epithelial thickness and apparently 
clear or mild dysplasia margins were included in the study. 2 margins from each case 
were included in the study. Finally, the histological analysis for the respective slides 
was reviewed and with a total of 20 margins, the study was performed. Approval for 
the study was obtained from the Institutional Review Board SRB/SDC/MDS/002/03.

Immunohistochemistry

The paraffin wax blocks were retrieved from the Department of Oral & Maxillofacial 
Pathology from Saveetha Dental College & Hospital. 3 μm sections were cut from for-
malin-fixed paraffin-embedded blocks mounted on gelatin-coated slides. Then sections 
were deparaffinized in xylene for 10 mins & followed by dehydration in 100% alcohol 
for 5 mins and rinsed in distilled water. Following which heat mediated antigen retrieval 
with Tris-EDTA buffer solution of 9.0 pH was done in a pressure cooker for 5 mins. 
Depressurize the pressure cooker to 37 c under running tap water. Endogenous per-
oxidase was blocked for 30 mins. Sections were incubated with the primary antibody, 
p53 (Dako, Monoclonal mouse anti-human p53 protein, Denmark) & cyclin D1(Dako, 
Monoclonal mouse anti-human cyclin D1, Denmark) for 1 hour at room temperature. 
Detection was performed using polyexcel HRP/DAB detection system (Pathnsitu, con-
jugated by goat anti-mouse/rabbit IgG, USA). The sections were then counterstained 
with Mayer’s hematoxylin and were then dehydrated and mounted using dibutyl phthal-
ate in xylene mountant. Negative and positive controls were used in each run.

Scoring criteria

The presence of brown-coloured reactions at the site of the target antigen was indic-
ative of positive reactivity. The parameters used for assessing the immunostaining 
was propensity index, which indicates the percentage of tumour cells which had 
taken up the stain and staining intensity, which indicates the amount of stain taken 
up by the tumour cells. Immunostaining was assessed by the evaluation of a total 
score obtained by combining the staining intensity and staining proportion scores of 
p 53 and cyclin -D1 cells which were scored from 0 to 3+. The scores for evaluation of 
immunostaining are tabulated in table 1. There were 2 observers who assessed and 
evaluated the respective slides for immunohistochemical analysis.

Table 1. Scoring criteria for evaluation of expression of p53 and Cyclin D1.

Score Proportionality index Intensity of Staining

0 No labelling or <10% of tumour cells negative

1+ 10 -24 % of tumour cells mild

2+ 25-49% of tumour cells moderate

3+ >50% of tumour cells severe
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Statistical analysis

All the results were tabulated and assessed for statistical analysis using SPSS (IBM 
SPSS Statistics for Mac Version 20.0). The results of the two markers were com-
pared using the Chi‐square test, and p-value = 0.05 was statistically significant. The 
Kaplan-Meier method was used to estimate local recurrence-free survival and the sta-
tistical significance was determined by the log-rank test.

Results
All the resected surgical margins of n=10 OSCC cases included in the study were his-
topathologically clear/mild dysplasia margins. A total of n=10 cases with 2 margins 
for each were selected and analyzed for immunohistochemistry staining to evaluate 
the expression of p53 and Cyclin D1. Among 20 margins evaluated for IHC expression 
6 (30%)were mild dysplasia margins and 14(70%) were apparently clear margins.

Table 2 shows patient characteristics. Pathologically, 80% of the patients had metas-
tasis of which 30% involved level I, 40% involved level II & 10% involved level IV and 
20% of the patients had no metastasis. Out of 10 cases, 2 cases( 20%) had a recur-
rence and the survival rate was 90% among 10 patients.

Table 2. Table depicting the demographics, tumour characteristics and the overall survival of the patients 
included in the study.

Factor Group Total sample N(%)

Gender Male 8(80%)

Female 2(20%)

Age >50 5(50%)

<50 5(50%)

Location Lateral border of the tongue 3(30%)

Left buccal mucosa 3(30%)

Right buccal mucosa 1(10%)

Left maxilla 1(10%)

Gingivobuccal sulcus 1(10%)

Palate 1(10%)

Nodal status L - I 3(30%)

L- II 4(40%)

L - III 0

L - IV 1(10%)

No involvement 2(20%)

Histological grade Microinvasion 1(10%)

WDSCC 7(70%)

MDSCC 1(10%)

PDSCC 1(10%)

Recurrence yes 2(20%)

No 8(80%)

Survival Alive 9(90%)

Expired 1(10%)
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Cyclin D1 expression in resected surgical margins showed positive expression in 
5 (25%) margins. Out of the 5 margins, 2 (40%) margins were mild dysplasia margins 
and 3 (60%) were clearance adequate margins. There were negative expressions of 
cyclin D1 in 15 margins (75%) with 4 (27%) in mild dysplasia margins and 11 (73%) 
in clearance adequate margins. The level of expression of cyclin D1 was seen in the 
basal and parabasal layers of the epithelium (Table 3). The positive margins of cyclin 
D1 in basal and parabasal layers are depicted in figure 1.

Among the 20 margins evaluated for p53 expression, positive expression was pres-
ent in 12 (60%) margins. Out of the 12 margins, 2 (16%) margins were mild dysplasia 
margins and 10 (84%) were clearance adequate margins. There were negative expres-
sions of p53 in 8 (40%) margins with 4 (50%) in mild dysplasia margins and 4 (50%) in 
clearance adequate margins. The level of expression of p53 was seen in the basal and 
parabasal layers of the epithelium (Table 4) (figure 2).

Table 3. Expression of cyclin D1 in the resected surgical apparently clear margins.

Margins Positive expression (n=5) Negative expression (n=15) Level of expression

Mild dysplasia 2(40%) 4(27%) Basal & parabasal 

Clearance adequate 3(60%) 11(73%) Basal & parabasal 

Figure 1. Positive expression of cyclin D1 in the basal and parabasal layer of resected surgical margins.

Table 4. Expression of p53 according in the resected surgical apparently clear margins.

Margins Positive expression (n=12) Negative expression (n=8) Level of expression

Mild dysplasia 2(16%) 4(50%) Basal & Parabasal 

Clearance adequate 10(84%) 4(50%) Basal & Parabasal 
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Among the 20 margins, 2 (10%) clearance adequate margins of one case showed 
positive expression for both p53 and cyclin D1. The level of expression of p53 and 
cyclin D1 was seen in basal and parabasal layers of the epithelium.

The Kaplan-Meier survival local recurrence-free survival curve according to the IHC 
status in surgical margins showed patients with cyclin D1 positive expression in sur-
gical margins are 100% alive, 80% of cyclin D1 negative expressions in surgical mar-
gins are alive and 20% with cyclin D1 negative expression in the surgical margin are 
deceased. The p-value = 0.373(p >0.050) (figure 3).

Figure 2. Positive expression of p53 in the basal and parabasal layers of resected surgical margins.

Figure 3. Cumulative local recurrence free survival curve for cyclin D1 expression in resected surgical margins
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The Kaplan-Meier survival local recurrence-free survival curve according to the IHC 
status in surgical margins showed patients with p53 negative expressions in sur-
gical margins are 100% alive, 80% of p53 positive expressions in surgical margins 
are alive and 20% with positive expression in the surgical margin is deceased. The 
p-value = 0.665 (p >0.05) (figure 4).

Discussion
Immunohistochemistry (IHC) is an integration of histological and immunological tech-
niques that mainly visualizes the distribution and localization of specific molecular 
biomarkers within a tissue9. IHC staining has an important role in the histopathologi-
cal diagnosis of many tumours10. A local recurrence after resection indicates the pres-
ence of molecular alterations in cells. p53 is a classical tumour suppressor gene, its 
expression is related to the tumorigenesis and overexpression of cyclin D1 represents 
the same. The pathological evaluation of oral epithelial dysplasia is based on the epi-
thelial architectural and cellular features and is graded accordingly4. Severe dysplasia 
has been considered as positive margins that require re-excision after histopatholog-
ical evaluation. The mild/ moderate dysplasia margins are usually overlooked which 
indicates the need for evaluation of molecular markers to avoid recurrence. To date, 
there have been several studies done with the primary tumour specimen or invasive 
tumour front for evaluating the expression of molecular biomarkers and prognosis in 
oral squamous cell carcinoma patients. However, the analysis of molecular markers 
in resected surgical margins would be more appropriate in determining the prognosis 
and survival of the patients. To the best of our knowledge, this is the first study to 
evaluate p53 and cyclin D1 expression in resected surgical margins.

Figure 4. Cumulative local recurrence free survival curve for p53 expression in resected surgical margins.
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The positive expressions of p53 were seen in 12 margins out of the total 20 margins 
of which 10 margins were clearance adequate margins and 2 were mild dysplasia 
margins. Interestingly, in patients who had clear margins, a majority of the patients 
who had p53 positive expression did not develop local recurrence. Only one patient 
developed local recurrence at the end of five months and another patient with positive 
p53 expression expired after 8 months. Also, the statistical significance of the overall 
survival rate with the positive expression of p53 was not significant (p-value = 0.665). 
Since the level of expression for p53 was restricted to basal and parabasal layers, 
it cannot be accepted as a confirmatory prognostic indicator yet it adds value for 
existing cancer with respect to local recurrence. The previous literature suggests the 
presence of a strong impact of p53 on local recurrence. Also, they have observed 
p53 expression in the late event of carcinogenesis11. Use of immunohistochemistry 
alone to determine whether the positive p53 expression reflects the presence of sta-
ble mutant p53 protein or stabilization of normal p53 through its binding to certain 
cellular gene products is not sufficient. On the other hand, there will be false-negative 
staining for p53 when the nonsense and frame-shift mutations result in the absence 
of p53 in the tumour cells. Therefore, p53 immunoexpression does not exactly corre-
spond with the p53 gene status12.

Our study results showed positive expression of cyclin D1 in 5 margins of which 
3 were clearance adequate margins and 2 were mild dysplasia margins. All the 
patients with positive cyclin D1 expression in surgical margins were alive and dis-
ease-free. The cyclin D1 positivity in surgical margins did not have any significance 
in our study because carcinogenesis is multifactorial with the involvement of numer-
ous genes and pathways. The low-level expression of cyclin D1 is typical of epithelial 
cells in a normal state as a cell cycle regulator in the G1-S phase transition. Cyclin 
D1 overexpression in surgical margins may cause future carcinogenesis13. Overex-
pression of cyclin D1 has been previously reported in many malignancies such as 
breast cancer, colon cancer, prostate cancer, lymphomas, melanomas and carcino-
mas13,14. Sakashita et al.5 identified cyclin D1-positive tumour specimens did not indi-
cate a worse prognosis, but cyclin D1-positive margins could be a worse prognos-
tic factor for local recurrence. The presence of cyclin D1-positive surgical margins 
did not have any statistical significance on overall survival (p=0.373). Hence, cyclin 
D1-positive status in surgical margins can be considered as an unbiased prognostic 
indicator for local recurrence.

In the present study, the positive expression of both the molecular markers, p53 and 
cyclin D1 was noted in one case in both the margins. Both the margins were clear 
margins. Unfortunately, the positive expression does not prove any correlation with 
the prognosis since the patient is alive and disease-free.

The overall survival of OSCC patients is determined by several factors such as age, 
gender, T and N stage, tumour differentiation, primary site, multiple nodal metastases, 
extracapsular spread, massive primary cancer and the presence of adjunctive treat-
ment15. Local recurrence is observed less frequently in patients with histopathologi-
cally tumour-free surgical margins. The retrospective analysis was done with a min-
imum sample size selected from paraffin-embedded wax blocks. Hence, large scale 
retrospective studies are required to substantiate the results obtained.
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A clear surgical margin is an important determinant of a good outcome. In the pres-
ent study, some patients with clear margins developed local recurrence while some 
patients did not. IHC analysis of surgical margins can augment standard histopatho-
logical assessment and may improve the prediction of local recurrence. These data 
may have a major impact on future diagnostic workups for patients with oral carci-
noma after surgical treatment.

In conclusion, molecular markers could play a more reliable method for the assess-
ment of dysplasia at the margins. Further large scale studies to examine the associ-
ation between p53 and Cyclin D1 expression at the margin of OSCC and the develop-
ment of local recurrence are required.
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