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Abstract. Prognostic significance of p63, p53 and Ki67 expression in laryngeal basaloid squamous cell carcinomas.
Background: It is well known that basaloid squamous call carcinoma (BSCC) is more aggressive than the usual form of
squamous cell carcinoma. However, current information about the prognostic significance of basaloid squamous cell
carcinoma in the larynx is sparse. We investigated p63, p53 and Ki67 in BSCC of the larynx.

Methods: In a retrospective study conducted from January 2000 to June 2006, we used immunohistochemistry to analyse
the protein expression of p63, p53, and Ki-67 in paraffin-embedded tumour samples from 22 BSCC patients and
compared the clinicopathological parameters with the survival outcome.

Results: Positive p63 expression was found in 16 of 22 BSCC specimens (72.7%). Expression was higher in cases with-
out lymph node metastasis than in cases with lymph node metastasis. This investigation found an inverse correlation

between the expression of p63 and lymph node status in BSCC.
Conclusion: To our knowledge, this is the first clinical study of p63 expression in laryngeal BSCC.

Introduction

Basaloid squamous cell carcinoma
(BSCC) is a high-grade variant of
squamous cell carcinoma (SCC),
which was originally described by
Wain et al. in 1986." BSCCs
primarily affect males in the
seventh decade and they are
mainly located in the base of the
tongue, the pyriform sinus, and
the supraglottic larynx."* BSCC
is a well-known high-grade
aggressive neoplasm with a poor
prognosis.

BSCC is an aggressive, rapidly
growing tumour characterised by
an advanced stage at the time of
diagnosis; metastasis to the
regional lymph nodes has been
reported in two thirds of patients
and distant metastasis involving
lungs, bone, skin, and brain in 35-
50% of patients.***

Predicting tumour behaviour in
BSCC based on morphological
features alone remains difficult.
Current information about the
prognostic significance of BSCC
in the larynx is sparse. Despite
major advances in cancer
treatment in the past two decades,
the prognosis for patients with
BSCC has improved only
minimally, with an overall
survival rate of 15%.” Although
the TNM stage is the most
important prognostic parameter to
be considered, the variability of
survival within staging groups
requires the identification of
additional =~ parameters  that
influence outcome, independent
of staging factors. To improve
prognosis, relevant  clinical
markers and response to specific
treatments should be established.
Studies of the functions of cellular

protooncogenes and  tumour
suppressor genes indicate that
most of these genes encode
proteins involved in signal trans-
duction pathways and cell cycle
control, mechanisms that play
crucial roles in cell proliferation
and differentiation. Few reports
have examined the possible
relationship between cell cycle
regulators and prognosis in
BSCC.*"

The p63 gene is a homologue of
the p53 tumour suppressor gene
located at 3q27-2. It encodes
multiple isotypes with varied
potential in terms of transactivating
pS3 reporter genes and inducing
apoptosis.” p63 expression has
been established in a variety of
neoplasms, including carcinoma
of the head and neck.*" The
expression of p63 in laryngeal
BSCC has not been studied
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previously. In the present study,
we examined the immunohisto-
chemical expression of p63, p53
and Ki-67 in BSCC, and statisti-
cally analysed the relationships
between these expressions and
clinicopathological parameters to
clarify the clinicopathological sig-
nificance of these markers. We
also evaluated the prognostic
implication of p63 protein expres-
sion in relation to p53 protein
expression and Ki-67 counts for
BSCC.

Materials and method

In a retrospective study conducted
from 2000-2006, 22 cases of
BSCC were studied and reviewed.
They were obtained from the files
of the Department of Head and
Neck Surgery of the Izmir
Training and Research Hospital.
Twenty-two cases of BSCC were
selected on the basis of histologi-
cal criteria proposed by Wain et
al.," which included small crowded
cells with hyperchromatic nuclei,
scant cytoplasm, small cystic
spaces, foci of tumour necrosis,
and prominent hyalinosis.

Tissue fixation in 10% formalin
and embedding in paraffin was
available in all cases. Immuno-
histochemical studies were per-
formed using the avidin-biotin-
peroxidase complex method.
Mouse monoclonal antibodies
(mAb) anti-p63 (Neomarkers, MS
1081-P, 200 mg/L), anti-p53
(Neomarkers, RM 9105-S), and
Ki-67 (Neomarkers RM 9106-S,)
were used for immunohisto-
chemistry with the streptavidin-
biotin peroxidase method. The tis-
sue sections were deparaffinised
in xylene, rehydrated in the alcohol
series, and immersed in distilled
water. Endogen peroxidase activity
was blocked using a 0.3% solution

of hydrogen peroxidase in
phosphate-buffered saline at room
temperature for 10 minutes and
rinsed with Tris buffer. The
sections were then boiled in citrate
buffer solution (10 mmol/L; pH,
6.0) in a microwave oven for
15 minutes. Primary antibodies
were applied for 60 minutes at
room temperature and were
washed in Tris buffer. Linking
antibodies and  streptavidin
peroxidase complexes (DAKO
LSAB Kit, K-0675; Carpintera,
CA) were added consecutively for
15 minutes at room temperature
and washed in Tris buffer. The
sections were stained for 15 min
with 0.05% 3’3-diaminobenzidine
tetrahydrochloride (DAB).
They were freshly prepared in
0.05M Tris (hydroxymethyl)-
aminomethane (Tris) buffer at pH
7.6 containing 0.024% H,0,, and
washed twice in Tris buffer. The
sections were then washed in
deionised water, counterstained
with Mayer's hematoxylin, and
mounted. For each antibody,
sections were stained as positive
controls (tonsilla palatina for
Ki-67, and colorectal adeno-
carcinoma for p53), whereas the
primary antibody was replaced by
Tris buffer in the case of negative
controls.

The immunostained nuclei
were quantified in each case. All
counts were performed under a
standard light microscope in a
1000x field to evaluate positive
nuclei/total number of cells. Ten
fields, or at least 500 cells, were
counted on each section. Tumour
sections were considered negative
if staining was absent or present in
<10% of tumour cells. A score of
1+ was given when 10% to 30%
of the cells were positive to the
reaction. A score of 2+ was given
when 30% to 50% of the cells
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were positive to the reaction. A
score of 3+ was given when
>50% of the cells were positive to
the reaction.

Statistical significance was
analysed using the X, test or the
Mann-Whitney U nonparametric

test. Results were considered
statistically ~ significant when
p<0.05.
Results
Patients

Table 1 provides a summary of
the clinical and pathological
features. There were 20 male and
2 female patients, with a mean age
63.9 years (range: 45 to 75 years).
Overall, the mean tumour size was
3.4 cm (range: 1 to 6 cm) for the
patients in the study. On the basis
of a TNM classification, 4 patients
were diagnosed as T1 (18%), 6
were T2 (28%), 8 were T3 (36%),
and 4 were diagnosed as T4
(18%) lesions. Cervical lymph
node metastasis was present in
13 patients (59%). Only two
patients had distant metastasis (in
the lung) upon admission. During
follow-up, 5 (22.7%) patients
died.

Immunohistochemistry

The proliferative labelling index
(positivity for Ki-67) ranged from
1% to 45% (mean of 12.72%,
median of 9.0%) positive nuclei in
different cases (Figure 1). Fifteen
of the twenty-two cases (68%)
were found to be positive for p53
(Table 1), with variable intensities
and percentages (Figure 2).

The positive expression of p63
was observed in 16 out of 22
basaloid squamous cell carcinoma
specimens (72.7%) (Figure 3).
Table 2 provides a summary of the
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Figure 1
Ki-67 immunostain showing positive reactivity of tumour cells
(original magnification x 100).

comparison between p63 expres-
sion and clinicopathological
variables. p63 was more frequent-
ly observed in cases with lymph

node metastasis than in those
without lymph node metastasis
(p = 0.046*). However, there was
no statistically significant correla-

39

tion between p63 and other clinico-
pathological factors (gender, age
at operation, pathological stage,
pathological T status, expression
of p53 and Ki-67) (Table 2).
Overall, the immunoreactivity of
p63 did not affect patient survival.

Follow-up results

Table 1 provides a summary of the
outcome data for the study
patients. Upon follow-up (mean:
62.20 £ 9.17; range: 7 to 97 mo),
16 of the 22 (72.7%) patients with
BSCC were alive without evidence
of disease, 1 (4.5%) was alive with
visceral metastasis, 4 (18.1%) died
of the disease and 1 (4.5%) died
from another cause (disseminated
intravascular coagulation) without
clinical or radiological evidence

Table 1
The clinicopathologic variables and molecular markers with survival features

Case Sex/age |Size (cm) |Stage Lymph node |Distant Outcome KI-67 P53 P63
n° metastasis metastasis

1 M/58 3 CM v + + (LUNG) DOD(7) 0% +++ -

2 M/61 5 CM I + - NED(95) 2% - +

3 M/45 3 CM v - - NED(97) 2% + ++

4 M/67 6 CM v + - DOD(12) 8% - -

5 M/75 5CM 1 - - NED(93) 7% +++ +

6 F/74 35CM |1V + - NED(96) 25% ++ +

7 M/66 45CM |10 - - DOD(18) 8% - +

8 M/69 4 CM I + - EX(DIC) 0% ++ ++

9 F/60 5CM v - - NED(46) 25% ++ +
10 M/67 1.7CM |1V + - NED(85) 2% - +
11 M/55 3 CM v - + (LUNG) AWD(47) 10% + +
12 M/63 35CM I + - NED(34) 0% - -
13 M/72 25CM |1V - - NED(94) 4% ++ +
14 M/72 2 CM I - - NED(23) 25% +++ +
15 M/63 4 CM v + - NED(34) 0% ++ -
16 M/62 25CM |10 - - NED(38) 45% ++ ++
17 M/50 4 CM v + - NED(35) 25% ++ +
18 M/73 35CM |1V + - NED(27) 10% - -
19 M/62 3 CM v + - NED(23) 12% ++ -
20 M/70 1CM v + - NED(63) 1% + +
21 M/52 1 CM I - - NED(53) 3% - +
22 M/71 4 CM v + - DOD(14) 15% + +

(DOD: dead of disease; NED: no evidence of disease; AWD: alive with disease).
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Figure 2
Immunohistochemical staining of p53 protein in BSCC. The
staining illustrated here is a strong staining pattern (original
magnification x 200).

Table 2
Correlation between p63 expression and clinicopathological variables
Correlation between p63 expression and clinicopathological variables
Variables P63 expression
Total <10% 210% p
Age
<60 5 1 4 P=1.00
>60 17 12
Sex
MALE 20 6 14 P=1.00
FEMALE 2 0 2
Tumour size
<2.5cm 4 0 4 P=0.541
22.5cm 18 6 12
Lymph node
NO 9 0 9 P = 0.046*
N+ 13 6 7
Distant metastasis
MO 20 15 P=0481
M1 2 1 1
Clinical stage
I-1II 3 1 2 P=0.374
I-1v 19 13

of recurrent or metastatic carcino-
ma (Table 1).

The Log Rank test was used to
compare survival rates according
to clinicopathological parameters,
Ki-67, p53 and p63 expression
were performed. None of these

variables was significantly related
to survival.

Discussion

BSCC is a high-grade histological
variant of squamous cell carcino-

Figure 3

Intense nuclear p63 staining (original magnification x 200)

ma of the larynx. Despite a num-
ber of classic prognostic variables
such as nodal status, tumour stage,
and age, additional and predictive
factors need to be identified in
order to improve risk classifica-
tion and therefore relevant guid-
ance for the rational management
of BSCC patients. However, the
underlying molecular mechanisms
that determine the biological
behaviour of laryngeal BSCC
remain obscure despite consider-
able efforts at clarification. To our
knowledge, there are a few reports
investigating the expression of
cell-cycle-related proteins in
laryngeal BSCC.5!112

Ki-67 is a nuclear protein
involved in cell cycle regulation.
Its expression was found to be
closely associated with cell
proliferation. During all active
phases of the cell cycle, Ki67 can
be detected (G1, S, G2, mitosis).
By contrast, Ki67 is not present in
resting cells (GO). In various types
of malignant neoplasms, immuno-
histochemical Ki67 labelling was
shown to correlate with the
clinical course of the disease.”
Rodriguez Tojo et al.'' reported
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that, in their study, all cases were
positive for Ki-67 and that 72.7%
of the cases involved Ki-67
expression in over 50% of tumour
cells. They observed that the over-
expression of Ki-67 might be a
prognostic factor in BSCC since
all cases with a low proliferation
index were associated with the
best prognosis. Similarly, Salerno
and colleagues have demonstrated
increased proliferative activity in
BSCC."

Functional inactivation of the
pS3  tumour-suppressor  gene
product has been documented in
the majority of human malignan-
cies. The main function of the p53
gene is the control of the apoptotic
pathway. The prognostic role of
pS3 in human malignancies has
been demonstrated extensively.”
Mutations in the p53 gene are
some of the most common genetic
defects in cancer. p53 mutations
can occur in more than half of all
squamous cell cancers of the head
and neck (SCCHN). The frequen-
cy of p53 protein over-expression
has been reported to range from
approximately 40% to 70% in
SCCHN.* Although a large num-
ber of studies of p53 alterations in
SCCHN have been performed,
there have been only a few studies
of the same topic in BSCCC. %!

In our study, p53 and Ki-67
expression was present in 68%
and 82% of the cases respectively.
In BSCC, the expression of p53
and Ki-67 was not found to be
linked to the clinicopathological
measurements studied.

The p63 transcription factor, a
pS3 homologue, is a member of
the p53 family located on chromo-
some 3q27-28. By contrast with
the tumour-suppression function
of p53, the over-expression of p63
is observed in many squamous
carcinomas, suggesting that p63

may play a role as an oncogene.
Identification of the p53 homo-
logue, p63, has opened up a new
chapter in developmental and can-
cer biology.”

Few studies have determined
the expression of p63 in head and
neck cancer,''** including laryn-
geal cancer.'*" To the best of our
knowledge, there are no reports
documenting p63 expression in
laryngeal BSCC.

By subjecting p63-siRNA-
treated SCCHN cells to micro-
array analysis, Gu X et al.** identi-
fied 127 genes in which expres-
sion relies on the over-expression
of p63. They concluded that their
findings indicate that p63 plays a
role in cell invasion and migra-
tion, supporting an oncogenic role
for p63 in SCCHN.

Lo Muzio L et al.** studied p63
in ninety-four cases with oral
squamous cell carcinoma. They
demonstrated that patients with
increased p63 expression had
poorer survival rates than the
group with reduced p63 expres-
sion but did not find a statistically
significant correlation between
p63 expression, sex, age, tumour
size, staging, recurrence or metas-
tasis. They proposed that p63
expression may be useful to iden-
tify cases of oral squamous cell
carcinoma with a more aggressive
and invasive phenotype, providing
novel diagnostic and prognostic
information relating to individual
patient survival with oral cancers.

Few studies have evaluated the
prognostic significance of p63
immunolabelling in laryngeal
squamous  cell  carcinomas.
Recently, Jia H et al.” reported
that the positive over-expression
rate of the p63 gene in LSCC
(95.24%) and in matched
metastastic lymph node (83.3%)
was significantly higher than
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adjacent tissues, non-metastasis
lymph node and normal tissues
(P<0.01). They found no correla-
tion between p63 gene expression
and clinical typing and pathologi-
cal classification of the LSCC
(p>0.05). Similarly, Wen et al."
observed that the expression of
p63 was not related to any clinico-
pathological features. We found
no statistically significant relation-
ship between p63 expression and
clinicopathological parameters
in BSCC except lymph node
metastasis.

The prognosis for tumours of
the upper aerodigestive tract has
been shown to be closely related
to regional lymph node metastasis.
Lymph node metastasis constitutes
the main prognostic factor in
laryngeal cancer.”” In the present
study, p63 was expressed more
frequently in those cases without
lymph node metastasis upon
presentation. Statistical analysis
revealed a statistically significant
inverse correlation between p63
and lymph node metastasis in
BSCC (P =0.046).

Conclusion

In our study, we investigated the
correlations between the prognos-
tic factors and the expression of
p63 in BSCC of the larynx and
found a statistically significant
inverse correlation between p63
expression in tumour cells and
lymph node metastasis. Because
we studied only a small number of
cases, the prognostic significance
of p63 in BSCC should be further
evaluated in larger trials with a
longer follow-up.
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