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Abstract Cyclin D1 and p53 play an important role in
tumorigenesis of human cancers. The present study aims to
evaluate cyclin D1 and p53 expression in resectable OSCC,
and to determine their prognostic significance at the end of
5 year follow-up: A total of 100 patients aged 31-74 years,
stage 3/4 were recruited. Cyclin D1 and p53 expression in
the tumour tissue was estimated by IHC and was statisti-
cally correlated with demographic and clinicopathological
data and prognosis was evaluated at the end of 5 year
outcome. The positive expression rate of cyclin D1 was
50% and p53 it was 40% and they neither showed any
statistical significant correlation with each other nor with
demographic or clinicopathological data. The OS was
32%.Negative and weak expression predicted better out-
comes with regard to DFS and OS. DFS and OS were
significantly worse in patients of overexpressed cyclin D1
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(» <0.001) and p53 (p = 0.008). Cyclin D1 is a better
prognostic marker as compared to p53 for both DFS and
OS. p53 expression (high versus low) for disease free non-
survival and overall nonsurvival showed an OR of 3.576
(p = 0.003) and 8.803(p < 0.001) respectively for strong
expression while in case of cyclin D1 it showed an OR of
13.067(p < 0.001) and 37.465(p < 0.001) for strong
expression.So higher the level of expression of tumour
markers higher is the odds ratio so poorer is the prognosis.
Overexpression of cyclin D1 and p53 was significantly
associated with poor prognosis in terms of DFS and OS

Keywords Cyclin D1 - p53 - Prognosis -
Immunohistochemistry - Oral squamous cell carcinoma -
Biomarkers

Introduction

Oral squamous cell carcinomas (OSCC) remain a signifi-
cant cause of morbidity and mortality with 300,000 new
cases worldwide each year [1, 2]. The primary treatment
for OSCC is radical surgery with or without post -operative
chemo-radiation.Despite technological advances in the
detection and management of oral cancer during the last
few decades, many centres still report low survival
rate(50% to 60%).The poorer outcome is mainly noted in
those with loco-regionally advanced disease [3, 4].

The cyclin D1 gene is a proto-oncogene located on
chromosome 11ql3, is a positive cell-cycle regulator.
Cyclin D1 binds and activates CDK4 and CDK®6, forming a
complex that phosphorylates and inactivates retinoblas-
toma (Rb) protein, resulting in the release of transcriptional
regulators E2F from Rb. This promotes cell-cycle pro-
gression from G1 to S-phase [5]. The increased expression
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of cyclin D1 causes potential for growth advantage and
enhances tumorigenesis [6, 7], but still there are contro-
versial data on the prognostic value of cyclin D1 overex-
pression in OSCC. Some studies suggest that increased
expression of cyclin D1 is associated with poor survival
[8—12], whereas other studies show that cyclin Dloverex-
pression provides little prognostic information for patients
with OSCC [13, 14].

pS53 is a tumour suppressor gene located on chromosome
17p, encodes a 53 kDa, 393 aminoacid nuclear phospho-
protein known to regulate cell regulation and proliferation.
Alteration or mutation of p53 gene is one of the most
common events in human carcinogenesis and as mutated
protein is not easily digestible, therefore it accumulates
inside the cancer cell leading to immune-histochemical
over expression which is considered a marker of poor
prognosis. Moreover, p53 over expression may result in
decreased sensitivity of tumour cells to chemotherapeutic
drugs [15].

The aim of this study is to evaluate cyclin D1 and p53
expression in the preoperative/postoperative biopsy sam-
ples from patients with resectable OSCC (stage 3 and stage
4), and to investigate the correlation of cyclin D1 and p53
expression with clinic-pathological parameters in 100
OSCC patients and to determine their prognostic signifi-
cance at the end of 5 year follow-up. We hypothesized that
higher levels of expression of cyclin D1 will be associated
with shortened DFS and OS. Therefore is important to
identify and stratify patients with greater precision to the
most appropriate choice of a treatment plan, avoiding
excessive treatment in patients with low risk of recurrence
and excessively conservative treatments in patients with
high risk of recurrence.

Materials and Methods

This longitudinal prospective study was conducted after
due ethical clearance from the institutional ethical com-
mittee of a tertiary care centre in North India. The cohort
was assembled from patients with primary OSCC (stage-3
and stage-4) treated during 2008-2015.The cohort was
followed up for a period of 5 years till 2020. All patients
gave informed consent for participation. All patients
undergoing surgical resection as a primary treatment
modality were included in the study. Patients with non-
resectable disease, recurrence, distant metastasis, histology
other than OSCC, death due to comorbidity (cardiac, pul-
monary, systemic, renal) and those with inadequate follow-
up data were excluded from the study. Tumour stage was
classified according to the 7th edition of the classification
of malignant tumours of American Joint Committee on
Cancer [16]. Surgical margins were classified according

Sutton et al. [17] Surgical resection consisted of radical
resection of the primary lesion with full neck dissection
(functional/radical) with appropriate reconstruction (pedi-
cle or free flap). Postoperative radiotherapy was com-
menced 4-6 weeks after surgery. Patients with positive
surgical margins, high-grade histology, aggressive biologic
behaviour, or advanced staged disease underwent adjuvant
radiotherapy (external-beam radiotherapy, 55-66 Gy) /
chemotherapy (5-fluorouracil and cisplatin) whatsoever
was indicated. After treatment patients were monitored
every 2 months for 1 year and every 6 months in subse-
quent 5 years. Cohort consisted of 128 patients out of
which 13 defaulted complete treatment and another 15
patients were lost to follow-up, hence were excluded from
the cohort.

Immunohistochemical Analysis

For histopathological and immunohistochemical studies,
tumour samples from the lesion site were fixed in 10%
buffered formalin and then embedded in paraffin. Paraffin
embedded formalin fixed tissues were processed and rou-
tine H and E stained sections were evaluated to confirm the
diagnosis of squamous cell carcinoma and to grade the
lesion. Further sections were processed for Cyclin-Dland
p53 biomarkers by immunohistochemistry (IHC) using
primary monoclonal antibodies and a polymer based sec-
ondary anti-body detection kit from Diagnostic Biosystem.
Standard immune-histochemistry protocol was used. In
short deparaffinized rehydrated sections were blocked for
endogenous peroxidases in 0.3% hydrogen peroxide in
methanol, followed by a rinse in distil water. Antigen re-
trieval was achieved at 121 °C in 10 mM citrate buffer (pH
6.0) for 10 min using Pascal retrieval system from Diag-
nostic Biosystem. Slides were cooled to room temperature
were washed thrice with TBS and there-after incubated
overnight at 4 °C with Primary Antibodies to Cyclin- D1
and p53. After washing with Tris-buffered saline, the
sections were incubated for 30 min with secondary anti-
body. Cyclin-D1 and p53 were visualized with DAKO
Liquid Diamino-benzidine substrate chromogen and
counterstained with diluted Mayer’s hematoxylin. Sec-
tions mounted with DPX were inspected under magnifi-
cation. Brown nuclei were taken as positive for p5S3 and
cyclin DI. Cytoplasmic brownish discoloration was
ignored. The scoring of p53 was.

% positivity Proportion score  Staining intensity Intensity score

0% 0 Nil 0
1-24% 1 Mild
25-49% 2 Moderate 2
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% positivity Proportion score Staining intensity Intensity score

50-74% 3
75-100% 4

Severe/strong 3

A final immunoscore was calculated adding scores of %
and intensity and categorised as weak (2 to 3), moderate (4
to 5) and strong (6 to 7) [18].

The scoring of Cyclin D1 was.

Positive cell% Proportion score Staining intensity Intensity score

<5% 0 No staining 0
5-25% 1 Mild 1
26-50% 2 Moderate 2
51-75% 3 Strong 3
> 75% 4
Total score = proportion score + intensity  score.

Negative expression- total score of 0. Weak expression-
total score of 1-4. Strong expression- total score of 5-7.

Statistical Analysis

Data was represented as number and percentage. Associa-
tion among categorical variables was calculated using Chi-
Square test. Local recurrence was defined as time from day
of diagnosis to development of locally recurrent disease
Time interval (expressed in years) between primary treat-
ment and last follow-up or death of the patient corre-
sponded to overall survival (OS). Time interval (expressed
in years) between primary treatment and the first recur-
rence (whether local, regional or distant) corresponded to
disease-free survival (DFS). Predictors of DFS and OS
were assessed using Cox’s univariate and multivariate
regression analysis. P value < 0.05 was taken as statisti-
cally significant and p < 0.001 as highly significant. All
analysis was done using SPSS 23.0 version.

Results

Demographic and Clinic-Pathological Variable
Analysis

This longitudinal prospective study consisted a study

cohort of 100 cases that met the inclusion criteria.80%
were males while 20% were females with age ranging from
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31 to 74 years. 48% were at TNM stage 3 while 52% were
at TNM stage 4. Major primary sites included buccal
mucosa (26%), buccogingival sulcus (2%), mandible
(26%), maxilla (6%), palate (4%) and tongue (36%). As per
histological grade, 16% tumours were well differentiated,
84 were moderately differentiated. 28% showed vascular
invasion, 14% showed perineural invasion while 38%
showed muscle invasion on histopathology. Demographic
and clinicopathological variables of the cohort are sum-
marized in Table 1.

Cyclin D1 and p53 Expression and Correlation

Expression of cyclin D1 and p53 markers and their corre-
lation in OSCC patients are summarized in Table 2 and
3.The positive expression rate of cyclin D1 was 50% (38
samples were weak positive, 12 samples were strong pos-
itive) and for p53 it was 40% (10 samples were weak
positive,8 were moderate positive while 22 samples were

Table 1 Demographic and pathological characteristics

Characteristics No. of cases (n = 100)

Age

< =55 46
> 55 54
Sex

Males 80
Females 20
Site of lesion

Buccal mucosa 26
Gingivobuccal sulcus 2
Mandible 26
Maxilla 6
Palate

Tongue 36
Stage

il 48
v 52
Grade

Moderately differentiated 84
Well differentiated 16
Vascular invasion

Present 28
Absent 72
Perineural invasion

Present 14
Absent 86
Muscle invasion

Present 38
Absent 62




Indian J Otolaryngol Head Neck Surg (December 2022) 74(Suppl 3):S6136-S6145

S6139

Table 2 Frequency distribution of molecular marker expression
(n = 100)

Expression cyclin D1% p53%
Negative 50 60
weakly positive 38 10
Moderately positive - 8
Strongly positive 12 22

strong positive). Expression of cyclin D1 and p53 showed
no statistical significant correlation with each other
(p = 0.427).

Association of Expressions with Demographic
and Clinicopathological data

Association of cyclin D1 and p53 with demographic and
clinicopathological data is summarized in Table 4.Cyclin
D1 showed no significant association with age (p = 0.225),
sex (p = 0.973), histological grade (p = 0.471), stage of
disease (p = 0.491), vascular invasion (p = 0.380), per-
ineural invasion (p =0.457) and muscle invasion
(p = 0.198). p53 also showed no significant association
with age (p = 0.373), sex(p = 0.328), histological grade
(p = 0.191), stage of disease(p = 0.718),vascular inva-
sion(p = 0.493) and muscle invasion(p = 0.892). However,
it showed statistical significant correlation with perineural
invasion (p = 0.034).

Association of expressions and coexpressions
with survival status at the end of 5 year followup

The cohort of 100 patients was observed for a period of
5 years after treatment or until their death. The OS was
32% Negative and weak expression predicted better out-
comes with regard to DFS and OS.DFS and OS were sig-
nificantly worse in patients of overexpressed

Table 3 Correlation between cyclin d1 and p53 expression (n = 100)

cyclinD1(p < 0.001) and p53(p = 0.008) when compared
to those who showed weak expression of the tumour
markers. If we compare both the markers then cyclin D1 is
a better prognostic marker as compared to p53 for both
DFS and OS (Table 5). To assess the effect of demographic
and clinicopathological factors on DFS and OS, a Cox
model was carried out using univariate analysis. (Table 6),
and none of them showed any significant correlation with
either DFS or OS.

Using the Cox regression analysis, a univariate and
multivariate analysis was done to assess the independent
predictive value of cyclin D1 and p53 expression groups
(high versus low) for disease free non-survival and overall
nonsurvival. The univariate Cox regression analysis of p53
for disease free non survival concluded that the odds ratio
(OR) for weak expression was 1.701(p = 0.348), moderate
expression OR was 8.72 (p < 0.001) and for strong OR
was 3.576(p = 0.003), while in the multivariate Cox
regression for the same the OR for weak expression was
1.987(p = 0.247), for moderate expression OR was
20.012(p < 0.001) and for strong OR  was
8.803(p < 0.001). The univariate Cox regression analysis
of cyclin D1 for disease free non survival concluded that
the odds ratio (OR) for weak expression was
4.189(p < 0.001), and for strong OR was
13.067(p < 0.001), while in the multivariate Cox regres-
sion for the same the OR for weak expression was
6.811(p < 0.001), and for strong OR  was
37.465(p < 0.001), thus concluding that the molecular
marker expressions of cyclin D1 and p53 were significant
predictors of DFS. The univariate Cox regression analysis
of p53 for overall nonsurvival concluded that the odds ratio
(OR) for weak expression was 1.851(p = 0.274), moderate
expression OR was 17.405(p < 0.001) and for strong OR
was 3.771(p = 0.002), while in the multivariate Cox
regression for the same the OR for weak expression was
2.575(p = 0.108), moderate expression OR  was
40.254(p < 0.001) and for strong OR  was
9.272(p < 0.001). The univariate Cox regression analysis
of cyclin D1 overall non survival concluded that the odds
ratio (OR) for weak expression was 4.438(p < 0.001), and

cyclin p53 P value
D1 -
Negative Weak Moderate Strong

Negative 28 (56%) 4 (8%) 2 (4%) 16 (32%) 0.427; NS
Weak 22 6 (15.8%) 4 (10.5%) 6 (15.8%)

(57.9%)
Strong 10 - 2 (16.7%) -

(83.3%)

NS: p > 0.05; Not significant
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Table 4 Correlation between marker expression and clinicopathological features (n = 100)

pS3 P value cyclin D1 P value
Negative Weak Moderate ~ Strong Negative Weak Strong
Age
< =55 26 (56.5%) 2 (4.3%) 6 (13%) 12(26.1%) 0.373; NS 26 (56.5%) 12 (26.1%) 8 (17.4%) 0.225; NS
> 55 34 (63%) 8 (14.8%) 2 (3.7%) 10(18.5%) 24 (44.4%) 26 (48.1%) 4 (7.4%)
Sex
Male 52 (65%) 8 (10%) 4 (5%) 16 (20%)  0.328; NS 40 (50%) 30 (37.5%) 10(12.5%) 0.973; NS
Female 8 (40%) 2 (10%) 4 (20%) 6 (30%) 10 (50%) 8 (40%) 2 (10%)
Gross
T3 32 (66.7%) 4 (8.3%) 2 (4.2%) 1020.8%) 0.718; NS 28 (58.3%) 16 (33.3%) 4 (8.3%) 0.491; NS
T4 28 (53.8%) 6 (11.5%) 6 (11.5%) 12(23.1%) 22 (42.3%) 22 (42.3%) 8 (15.4%)
Histo
MD 54 (64.3%) 6 (7.1%) 8 (9.5%) 16 (19%)  0.191; NS 42 (50%) 30 (35.7%) 12(14.3%) 0.471; NS
WD 6 37.5%) 4 (25%) - 6 (37.5%) 8 (50%) 8 (50%) -
Vascular invasion ~ 42(58.3%)  10(13.9%) 6(8.3% 14(19.4%) 0.493 NS 36(50%) 30(41.7%)  6(8.3%) 0.380 NS
Perineural invasion 56(65.1%)  6(7%) 4(4.7%) 20(23.3%) 0.034* Sig  47(53.5%) 30(34.9%) 10(11.6%) 0.457 NS
Muscle invasion 38(58.1%) 8(12.9%)  4(6.5%) 14(22.6%) 0.802 NS 30(48.4%)  28(45.2%) 4(6.5%) 0.198 NS
NS: p > 0.05; Not significant, *p < 0.05; Significant
Table 5 Correlation between marker expression with disease free and overall survival
Disease Free P value Overall P value
Survivors Non-survivors Survivors Non-survivors
pS3 Negative 30 (50%) 30 (50%) 0.008* 30 (50%) 38 (50%) 0.008*
Weak 2 (20%) 8 (80%) 2 (20%) 8 (80%)
Moderate - 8 (100%) - 8 (100%)
Strong - 22 (100%) - 22 (100%)
cyclin D1 Negative 30 (60%) 20 (40%) < 0.001** 30 (60%) 20 (40%) < 0.001%*
Weak 2 (5.3%) 36 (94.7%) 2 (5.3%) 36 (94.7%)
Strong - 12 (100%) - 12 (100%)

Chi-Square Test: *p < 0.05; Significant; **p < 0.001; Highly significant

for strong OR was 10.286(p < 0.001), while in the multi-
variate Cox regression for the same the OR for weak
expression was 7.167(p < 0.001), and for strong OR was
28.958(p < 0.001), thus concluding that the molecular
marker expressions of cyclin DI and p53 were significant
predictors of OS.(Table 7 and 8).

Taken together these data show that, higher the level of
expression of molecular tumour markers poorer is the
prognosis in patients with OSCC. (Figs. 1-4).

Discussion
Deregulation and aberrations of cell cycle-related cyclins

have been implicated in the tumour growth and progression
of several cancers [19, 20]. The understanding of these

@ Springer

alterations in tumourigenesis may identify new proteins
that may serve as important cancer diagnostic and prog-
nostic indicators as well as potential targets for therapeutic
approaches in patients with OSCC [21, 22]. With this in
mind, we conducted this study to evaluate the influence of
the expression of the cyclin D1, and p53 status on clinical,
pathological, and prognostic characteristics of patients with
OSCC. In this study we found that positive expression rate
of cyclin D1 was 50% and for p53 it was 40% in a cohort of
100 patients. Pillay M et al. in his study of 110 cases of
OSCC reported an expression rate of 36% of p53,while
Saawarn S et al. reported an expression rate of 45% of
cyclin D1 [23, 24]. In the present study expression of
cyclin D1 and p53 neither showed any statistical significant
correlation with each other, nor did the molecular marker
expressions showed any significant correlation with
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Table 6 Association of Expressions and Coexpressions with Survival Status at the End of 5 Years
Overall OR (95% CI) P value
Survivors Non-survivors
N %o N %
Age (yrs) < =55 14 20.4 32 69.6 Ref
> 55 18 333 36 66.7 0.875 (0.265-2.892) 0.827; NS
Sex Male 28 35.0 52 65.0 Ref
Female 4 20.0 16 80.0 2.154 (0.401-11.559) 0.371; NS
Gross T3 22 45.8 26 54.2 Ref
T4 10 19.2 42 80.8 3.554 (1.005-12.570) 0.049*
Histo MD 26 31.0 58 69.0 Ref
WD 6 37.5 10 62.5 0.747 (0.155-3.605) 0.717; NS
Vascular 0 26 36.1 46 63.9 Ref
1 6 21.4 22 78.6 2.072 (0.488-8.804) 0.323; NS
PNI 0 32 37.2 54 62.8
1 0 0.0 14 100.0 #NA #NA
Muscle 0 22 355 40 64.5 Ref
1 10 26.3 28 73.7 1.540 (0.437-5.421) 0.501; NS
#NA: Not Applied as One of the categories has zero value. NS: p > 0.05; Not significant; *p < 0.05; Significant
Table 7 Cox regression analysis for disease free non-survival
Univariate Multivariate
OR (95% CI) P value OR (95% CI) P value
pS3 Negative Ref Ref
Weak 1.701 (0.561 — 5.158) 0.348 1.987 (0.621 — 6.354) 0.247
Moderate 8.721 (2.718 — 27.982) < 0.001%* 20.012 (4.787 — 83.661) < 0.001%*
Strong 3.576 (1.556 — 8.218) 0.003* 8.803 (3.438 — 22.542) < 0.001%*
cyclin D1 Negative Ref Ref
Weak 4.189 (1.910 - 9.189) < 0.001%* 6.811 (2.985 — 15.537) < 0.001%*
Strong 13.067 (4.176 — 40.889) < 0.001%* 37.465 (9.879 — 142.082) < 0.001%*
“p < 0.05; Significant; **p < 0.001; Highly significant
Table 8 Cox regression analysis for overall non-survival
Univariate Multivariate
OR (95% CI) P value OR (95% CI) P value
p53 Negative Ref Ref
Weak 1.851 (0.614 — 5.586) 0.274 2.575 (0.813 — 8.152) 0.108
Moderate 17.405 (4.956 — 61.127) < 0.001%** 40.254 (7.905 — 204.996) < 0.001%*
Strong 3.771 (1.631 - 8.717) 0.002* 9.272 (3.519 — 24.428) < 0.001%*
cyclin D1 Negative Ref Ref
Weak 4.438 (1.994 — 9.874) < 0.001%** 7.167 (3.109 — 16.525) < 0.001%*
Strong 10.286 (3.422 — 30.922) < 0.001%* 28.958 (7.734 — 108.423) < 0.001%*

“p < 0.05; Significant; **p < 0.001; Highly significant
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demographic or clinicopatholoical profile of the patients
except in patients with perineural invasion who showed
significant correlation with high expression of p53
(p = 0.034).Similar results have been reported by Zhong
et al. and H Khan et al. [25, 26].

@ Springer

Cyclin D1 plays an important role in cell-cycle regula-
tion by forming a complex and functioning as a regulatory
subunit of CDK4/CDK6, whose activity is required for
cell-cycle G1-S transition through phosphorylation of the
Rb protein [27]. Therefore, cyclin D1 overexpression



Indian J Otolaryngol Head Neck Surg (December 2022) 74(Suppl 3):S6136-S6145 S6143

Survival Function for patterns 1 -4

1.0 Final_P53_grp
-0
T Weak
Moderate
0.8 ~I1Strong
®
2 067
>
A
3
7]
£
3 0.4
O
0.2
0.0
) 1 I I I |
0.0000 1.0000 2.0000 3.0000 4.0000 5.0000
. L oS
Fig. 3 Overall survival in P53 group
Survival Function for patterns 1 -4
1.0 Final_P53_grp
-0
T Weak
Moderate
0.8 ~I1Strong
©
2 067
>
A
3
7]
E
3 0.4
O
0.2
0.0
1 T 1 T 1
0.0000 1.0000 2.0000 3.0000 4.0000
DFS

Fig. 4 Disease free survival in P53 group

promotes cell growth and tumorigenesis. Cyclin DI
amplification is one of the most frequent molecular alter-
ations in (HNSCC) Head and Neck Squamous cell carci-
noma [28]. Several studies have examined the prognostic

significance of cyclin D1 overexpression in HNSCC. Dong
et al. [29], found that coexpression of cyclin D1 and CDK4
by immunohistochemistry was associated with the poorest
overall survival in a cohort of 102 patients with laryngeal
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carcinoma. Pignataro et al. [30] found that cyclin DI
overexpression by immunohistochemistry was an inde-
pendent predictor of adverse disease-free survival in a
cohort of 149 patients with laryngeal carcinomas treated
with surgery and radiotherapy. Bova et al. [8] also reported
that cyclin D1 overexpression is an independent predictor
for disease-specific death in a cohort of 148 patients with
carcinoma of the anterior tongue. In a similar fashion,
Kyomoto et al. [31] reported that cyclin DI amplification
by differential PCR method and protein overexpression by
immunohistochemistry was associated with poor outcome
in 45 paraffin-embedded sections from HNSCC. In the
present study we found a significant reduced overall sur-
vival (p < 0.001) and disease free survival (p < 0.001) in
cyclin D1 positive patients than in cyclinD1 negative
patients.

pS53 plays an important role in apoptosis, genomic sta-
bility, and inhibition of angiogenesis and thus functions as
a key tumour suppressor. However, mutant p53 proteins
gain oncogenic properties favoring the insurgence, the
maintenance, and the spreading of malignant tumors [32].
40% of our OSCC samples were p53 positive which is
consistent with the results described in the literature [33].
Many immunohistochemical studies in literature have
failed to detect any correlation between p53 expression and
clinical outcome [34-38] however, they do have reported
reduced survival [39-42] while in some it was observed to
be associated with prolonged survival [43]. We found a
significant reduced overall survival (p = 0.008) and disease
free survival (p = 0.008) in p53 positive patients than in
p53 negative patients. The expression of pS3 can serve a
prognostic role for disease recurrence and disease specific
mortality in HNSCC [44], whereas no association of p53
expression serve as a marker for poor prognosis [45]. Our
findings of present study suggest that pS3 expression serves
as a marker for poor prognosis in OSCC patients. When we
compare the DFS and OS of cyclinD1 with p53, cyclinD1
proves to be a better prognostic marker with a survival rate
of 60% as compared to p53 which shows a DFS and OS of
50%. Cyclin D1 overexpression has also been found to be
site-specific [46]. However, we studied tumour marker
expression in limited number of OSCC cases so studies
based on large sample size can provide more insight into
possible biological and clinical relevance of cyclin D1 and
p53 in OSCC.

Conclusion
We report high expression of cyclinD1 and p53 in OSCC.
Overexpression of cyclin D1 and p53 was significantly

associated with poor prognosis in terms of DFS and OS,
hence should be considered as prognostic biomarkers of

@ Springer

poor prognosis in patients of resectable OSCC. When
compared to p53, cyclin D1 is a better marker for OS.
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