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Background and Aim: Basal cell carcinoma (BCC) is considered to be the most
common malignancy in humans and occurs primarily in the skin especially in the head
and neck region. Considering the high recurrence rate of the tumor, finding a marker for
prediction of recurrence is very important. Cancer stem cells are a small subpopulation
in the tumors that are related to tumorigenesis and recurrence and OCT4 is a known stem
cell marker. The present study was designed to explore the relation between expression
of OCT4 in the head and neck basal cell carcinoma and recurrence of the tumor.
Materials and Methods: This study was performed on 84 patients with head and neck
BCC who were followed up for 24 months. Immunohistochemical expression of OCT4
was assessed in paraffin embedded blocks.

Results: Positive expression of OCT4 was significantly associated with the recurrence
rate (P<0.001).

Conclusion: We conclude that the expression of OCT4 can serve as a predictive marker
for tumor recurrence in the head and neck basal cell carcinoma.
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Introduction

Basal cell carcinoma (BCC) is the most common
type of cancer which accounts for nearly 25% of
all cancers in the human body and for almost 75%
of skin malignancies [1]. The head and neck region
is the most common skin site for development of
BCC and up to 85% of BCCs develop in the head
and neck region [1-4]. The incidence of skin
cancer is exponentially increasing worldwide, with
some estimates reporting up to 10 % annual
increase in incidence [5]. As a fact, recurrent BCC
is more difficult to cure than primary tumors [6],
with overall 5-year re-recurrence rates reported as
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high as 15.4% [7]. BCC can be treated using a
variety of methods including electrodessication,
curettage, cryotherapy, Mohs  micrographic
surgery, radiation therapy, topical immunomodula-
tors, photodynamic therapy and surgical excision
[8]. Surgery is the principal form of treatment used
[9]. The strongest predictors for tumor recurrence
include positive excision margins and high-risk
histological types [10].

Cancer stem cells (CSCs) are a small population of
cells within tumors with the potential for self-
renewal that can eventually lead to tumorigenesis
[11]. Growing evidence suggests that these cells
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are associated with recurrence and resistance to
radiation and chemotherapeutic treatments [12].
OCT4, also known as OCT3, belongs to the POU
(Pit-Oct-Unc) transcription factor family [13]. The
POU family of transcription factors can induce the
expression of their target genes through binding to
the octameric sequence motif with an
AGTCAAAT consensus sequence [14]. Many
cancers express OCT4 and it has been shown that
its expression is of great importance for cancer cell
survival [15]. OCT4 constitutes a part of an
important gene regulatory network that is essential
for embryogenesis and retention of pluripotency
and self-renewal in embryonic stem cells [16].
OCT4 is a known marker of CSCs which induces
tumorigenesis as well as self-renewal ability. Some
studies reported small number of OCT4
immunopositive cells scattered among the basal
cells of epidermis and hair follicle bulge in the
human scalp [17, 18].

To the best of our knowledge, this study is the first
to investigate the association between OCT-4 and
local recurrence in patients with head and neck
basal cell carcinoma.

Materials and Methods

Sampling:

The protocol for this study was approved by the
Research and Ethics Committee of Tehran
University of Medical Sciences. This study was
performed on 84 patients with head and neck basal
cell carcinoma who were referred to Razi Hospital,
Tehran, Iran, from March 1 to September 30, 2012.
Only primary tumors without any history of other
skin cancers or radiotherapy were accepted. Six
cases were excluded because of unsuccessful
follow up and 78 cases were followed up for 24
months.

Immunohistochemistry:

Immunohistochemical analysis of OCT4 was
performed on 4 um sections. The Envision Plus
detection system (Dako, Carpinteria, CA,
Denmark) was used for immunostaining. The
sections were deparaffinized in xylene and
microwaved in 10 mmol/L citrate buffer (pH 6.0)
to unmask the epitopes. Endogenous peroxidase
activity was blocked by incubation with 0.03%
hydrogen peroxide in methanol for 5 minutes. For
the detection of OCT4, the sections were incubated
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with the liquid mouse Monoclonal OCT4 antibody
(Novocastra, Leica Biosystems, London, UK) by
heat induced epitope retrieval technique in
citrate-based buffer containing surfactant PH6 in
1:100 concentrations for 30 minutes at room
temperature. The slides were washed in TBS for 10
minutes,  counterstained  with  hematoxylin,
dehydrated and mounted. Known OCT4 positive
seminoma was used as positive control.
The negative control was obtained by omitting the
primary antibody. Brown nuclear staining was
considered positive. Both intensity and percentage
of immunostained tumor cells were taken into
consideration [15]. The extent of positivity was
scored as 0 when no positive cells were observed:;
1 when the percentage of positive cells was < 10%;
2 when it was 10%-50%, and 3 when it was >
50%. The intensity was scored as O when no
positive cells were identified; 1, weak; 2,
moderate; and 3, strong staining. The final
immunostaining score was determined by the
multiplication of the two above-mentioned scores:
Score 0-2 as weak or final score O; score 3-4 as
moderate or final score 1 and score 6 and 9 as
strong or final score 2 [15].

Statistical analysis:

Data were analyzed using SPSS software version
18.0 (SPSS Inc., IL, USA) and P<0.05 was
considered statistically significant. For comparison
of intensity, percentage and scores in the two
groups (with or without recurrence), the
Mann-Whitney test was used. For comparison of
gender, site of tumor and tumor type with
recurrence, the Fisher's Exact test was used.
Independent t-test was used for the comparison of
age in the two groups.

Results

The present study was performed on 84 cases of
head and neck BCC. Seven cases (9%) showed
recurrence (Table 1) and 78 cases were followed
up for 24 months; 6 cases were failed to follow up.
Statistical analysis to evaluate the correlation of
recurrence  with  OCT4  expression  and
clinicopathologic features was only performed on
78 cases who were followed up.

OCT4 expression by the tumor cells:

Regarding the intensity of OCT4 staining, 25 cases
(30%) were negative for OCT4, 49 cases (58%)
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Table 1. Correlation of recurrence with OCT4 expression and clinicopathologic features

Recurrence (%)

Yes No P value
Male 4(57.1%) 48(67.6%)
Gender Female 3(42.9%)  23(32.4%) 0.68
. scalp 4(57.1%) 22(31.0%)
Location Face or neck 3(42.9%) 49(69.0%)
solid or nodular 6(85.7%) 54(76.1%)
Histologic subtype of tumor Infiltrating 1(14.3%) 6(8.5%) 0.49
Superficial 0(0.0%) 11(15.5%)
Score 0 0(0.0%) 24(33.8%)
. . Score 1 0(0.0%) 44(62.0%) .
Intensity of reaction Score 2 7(100.0%)  3(4.2%) 0.000
Score 3 0(0.0%) 0(0.0%)
Score 0 0(0.0%) 24(33.8%)
. Score 1 0(0.0%) 36(50.7%)
Percentage of positive cells (%) Score 2 5(71.4%) 11(15.5%) 0.000*
Score 3 2(28.6%) 0(0.0%)
Total score No or weak s.ta.ining 0(0.0%) 70(98.6%)
(intensity x percentage) Moderate staining 5(71.4%) 1(1.4%) 0.000*
Severe staining 2(28.6%) 0(0.0%)
Mean 62.57 63.20
Median 61.00 63.00
Age (years) Minimum 48.00 26.00 0.903
Maximum 88.00 91.00
Standard deviation 12.63 11.88

*Statistically significant correlation

were weakly stained and 10 (12%) were
moderately stained. None of the cases showed
severe staining intensity (Figure 1). Regarding the
number of immunopositive cells, 25 cases (30%)
showed no staining, 39 cases (46%) were scored as
1 (< 10%), 18 cases (22%) were scored as 2 (10%-
50%) and 2 cases (2%) were scored as 3 (>50%).
Regarding the total score (intensity*percentage),
76 cases (90%) were classified as either negative
or weakly positive for OCT4 immunostaining and
scored as 0. Six cases (7%) were scored as 3 or 4
and classified as moderately positive (score 1).
Two cases (3%) were scored as 6 or 9 and
classified as strongly positive (Table 1).
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OCT4 expression and recurrence:

All of seven patients with recurrence showed
moderate intensity of staining for OCT4. In five
cases (71%), number of the positive cells was
scored as 2 and in two cases (29%), number of
positive cells was scored as 3. Total score for five
cases (71%) was 1 and two cases (29%) were
scored as 2. Recurrence of the tumor was
significantly correlated with the expression of
OCT4 (P< 0.001; Table 1).

Clinicopathologic correlations:

Recurrence was not significantly correlated with
age, sex, tumor location or histological subtype in
seven patients with recurrence.
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(d)

Figure 1. Nuclear immunoreactivity for OCT4 in BCC cells. (a) Weak staining in more than %50 of cells (x400).
(b) Moderate intensity of staining in more than 50% of the tumor cells (x400). (c) Moderate intensity of staining in
less than %10 of the cells (x400). (d) Moderate intensity of staining in 10-50% of the tumor cells (x400).

Discussion

BCC is the most common skin malignancy.
Although  metastases are extremely rare,
advanced local invasion may cause significant and
sometimes  severe  morbidity [19]. The
diagnosis of BCC is based on clinical findings and
is confirmed by subsequent histopathologic
evaluation. CSCs are small subpopulation of tumor
cells responsible for tumorigenesis, recurrence and
resistance to radiation and chemotherapeutic
treatments [11, 12].

OCT4, as one of the most important
transcription factors, plays a pivotal role in
function of pluripotent stem cells and is
expressed by CSCs [20]. OCT4 modulates a series
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of signaling pathways, such as the Wnt/b-catenin,
TGF-b and JAK/STATS signaling pathways [21,
22].

In this study, for the first time, we assessed the
correlation of presence of OCT4 + cancer stem
cells in BCC and tumor recurrence. The fact that
70% of the cases in our study showed
immunopositivity for OCT4 demonstrates the
presence of cancer stem cells in BCC. These stem
cells form a small population usually counting for
less than 1% of tumor cells in different tumor
types; however, they play important roles in tumor
recurrence [23]. Based on our results, total score as
well as the intensity of OCT4 staining and
percentage of positive cells were significantly
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higher in recurrent BCCs; this indicates differences
in tumor cells characteristics in BCCs with the
tendency to recur. There is no documented study
on assessment of BCC recurrence with or without
any relation to stem cell markers. Considering the
fact that treatment of recurrent cases is more
difficult, finding a predictive marker of recurrence
can lead to more effective removal of primary
tumor and prevent further recurrence. It is
important to preserve as much normal tissue as
possible, thus optimizing the possibility of
achieving good esthetic results with minimal
intervention [24]. However, the type of treatment
influences the recurrence rate. Treatment of BCC
with Mohs micrographic surgery has the lowest
recurrence rate [1]. The recurrence rate for tumors
treated with Mohs micrographic surgery is
approximately 1% at five years; whereas, standard
surgical excision has approximately 5% recurrence
rate at five years [1].

There is no general agreement regarding the
appropriate follow up period for BCC in the
literature. Some authors reported that follow-up
longer than 3-4 years has limited benefit [25];
while others recommended a longer follow-up,
stating that the actual risk for the occurrence of a
second BCC or a recurrent BCC increases over
time [26]. Since it has been reported that
most local recurrences of BCC occur within the
first two years after treatment [27], in the present
study, we conducted a two-year follow up period.
The results justify a longer follow up planning for
patients with immunopositive reaction for OCT4;
additional long-term studies are required for better
understanding of the prognostic significance of
these predictors.

Conclusion

Evidence from the present study suggests that the
expression of OCT4 is a strong predictor for
recurrence of BCC of the head and neck.
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