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INTRODUCTION

Non melanoma skin cancer is 18–20 times more frequent 
than cutaneous malignant melanoma (MM).[1] Although 
mortality from basal cell carcinoma (BCC) and squamous 
cell carcinoma (SCC) is low but there may be a substantial 
morbidity from disfigurement as the lesions tend to be 
located on the skin of the head and neck.[2] According to 
the latest registry of Egyptian National cancer Institute, 
BCC and SCC represent 45.5% and 37.02% of total 
malignant skin cancer, respectively.[3]

Maspin is a member of the serpin family of protease 
inhibitors and is thought to inhibit carcinoma invasion, 
metastasis, angiogenesis and induce apoptosis.[4] It is 
synthesized by normal epithelial cells of a variety of 

mammalian organs such as mammary gland, prostate, 
skin and cornea,[5] but it is down-regulated during cancer 
progression.[6]

Maspin is expressed in several tumours such as 
pancreatic,[7] lung,[8] gastric[9] and breast carcinomas.[10] 
In spite of its tumour-suppressor activity, both a 
decrease,[7,11] and an increase of maspin levels,[12,13] have 
been described to parallel tumour progression. The 
available data considering maspin and epithelial skin 
tumours is limited and does not give clear idea about 
its possible role as a tumour suppressor or an oncogen. 

The aim of this work is to investigate maspin expression 
in cutaneous basal and squamous cell carcinomas to 
throw light on its role in pathogenesis of these carcinomas 
by immunohistochemistry together with correlating its 
expression with the clincopathological features in these 
two types of skin carcinomas. 

MATERIALS AND METHODS

This study was carried out on 43 patients, 25 BCC and 18 
SCC together with 10 apparently healthy volunteers as 
a control group. Both patients and control subjects were 
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selected randomly from the Outpatient of Dermatology 
and Surgery Clinics, during the period between May 
2008 and April 2009.

Patient group was submitted to general and 
dermatological examinations. The patients were 
followed in Surgery Department where they underwent 
excision biopsy with safety margins.

All excision biopsies were processed in Pathology 
Department, Faculty of Medicine, Menofiya University, 
where they were fixed in 10% neutral buffered formalin, 
dehydrated in ascending grades of ethanol followed by 
immersion in xylene then impregnated in paraffin. Five 
micrometre (5 μm) thick sections from each block were 
taken. One to be stained with haematoxylin and eosin 
(H and E) for routine histopathological examination. 
Other sections were mounted on Superfrost Plus slides 
and stored at room temperature, one to be stained 
immunohistochemically for maspin and one negative 
control. Benign prostatic hyperplasia was used as a 
positive control.

Evaluation of haematoxylin and eosin stained sections 
for:

1. Histopahological diagnosis of cases.
2. Determination of the histopathological types of BCC. 
3. Determination of the status of the surgical margins 

either involved or not. 
4. Grading of SCC according to Broder's classification.[14]

5. Examination of the lymph nodes in cases of SCC 
and determination if they are involved or not.

6. Determination of pathological stage of SCC which is 
performed according TNM staging system.[15] Then 
stages I and stage II are lumped to be an early stage 
while stages III and IV are lumped to represent 
advanced stage.

Immunostaining was performed by streptavidin-
biotin amplified system. The primary antibody used 
was mouse monoclonal antibody (Cat No. MS-1767 
- R7, clone EAW24) raised against maspin (Labvision, 
California, USA). It is received as 0.1 ml concentrated 
which is then diluted by phosphate buffer saline (PBS) 
in a dilution 1:100 according to instructions in the 
supplied pamphlet. Sections mounted on Superfrost 
Plus slides were submitted to subsequent steps of 
deparaffinization and rehydration in xylene and a 
graded series of alcohol, respectively. Antigen retrieval 
was performed by boiling in 10 mM citrate buffer 
(pH 6.0) for 20 mins followed by cooling at room 
temperature. The slides were incubated overnight at 
room temperature with maspin monoclonal antibody. 
The secondary antibody used was the ultravision 
detection system anti-polyvalent HRP/DAB (ready 

to use) (catalog #TP-015-HD, Labvision, USA). The 
reaction was visualized by an appropriate substrate/
chromogen (Diaminobenzidine, DAB) reagent with 
Mayer's haematoxylin as a counter stain. The negative 
controls obtained by substitution of primary antibodies 
with PBS were included in the staining procedure. 

Maspin immunoreactivity was evaluated as negative 
or positive, where the positive cases were assigned 
as long as cytoplasmic or nuclear expression in any 
percentage of cells were identified. The intensity of 
maspin expression was assigned a score of 0-3 with 0 
indicating no staining, 1 indicating weak staining, 2 
indicating moderate staining and 3 indicating strong 
staining. The extent of maspin expression is evaluated 
according to the percentage of positivity, which is 
divided into focal expression (less than 10%) and diffuse 
expression (more than 10%).[16]

Results were collected, tabulated, statistically analyzed 
by IBM personal computer and statistical package SPSS 
version 11. Fisher exact and Chi square tests were used in 
comparison between qualitative variables while student 
t test was used in comparison between quantitative 
variables. A P value of <0.05 was considered statistically 
significant.

RESULTS

Clinical and pathological data of BCC and SCC are 
presented in Table 1.

All control cases showed diffuse cytoplasmic maspin 
expression in the whole epidermal layers [Figure 1a] 
together with staining of hair follicles, sebaceous glands 
and sweat glands, but the latter showed nuclear staining 
[Figure 1b]. 

The positivity in malignant cases reached 60.5% 
(26/43), so there was a significant difference between 
the malignant and control cases regarding maspin 
expression but they did not differ as regards the pattern 
of maspin staining [Table 2]. 

Maspin was expressed in 26/43 (60.5%) cases where it 
was expressed in 12 BCC (12/25, 48%) [Figure 2] and 
in 14 SCC (14/18, 77.8%) [Figure 3]. The intensity as 
well as the extent of staining varied among the positive 
cases, since weak staining was seen in 10 (38.5%) cases, 
moderate in 11 (42.3%) cases and strong in 5 (19.2%) 
cases. Diffuse expression constituted 17 cases (65.4%) in 
comparison to focal expression in 9 cases (34.6%). Most 
cases showed only cytoplasmic localization of maspin, 
which was seen in 18 cases while the presence of both 
cytoplasmic and nuclear staining was seen in 8 cases. 
The details of maspin status as regards positivity, pattern 
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and intensity of expression in both BCC and SCC are 
presented in Table 3. 

Maspin positive expression tended to be of higher 
percentage in SCC compared to BCC (P = 0.06) and the 
strong intensity of maspin was significantly in favour 
of SCC compared to BCC (P = 0.02), while the pattern 
did not show any significant differences between them 
[Table 3].

In BCC, maspin positive expression did not differ 
as regards the examined parameters except for its 
higher expression in a relatively younger age group 
(median = 62.5 versus 75, t-test = 2.7, P = 0.01). Diffuse 
maspin expression (>10%) tended to be associated with 
adenoid variant of BCC, since 100% of adenoid variant of 
BCC showed diffuse expression compared to 3/7 (42.9%) 
of solid variant (P = 0.08) [Figure 4]. The staining of both 
the cytoplasm and nuclei of BCC were significantly in 
favour of older age group (median = 72) (t-test = 2.26, 
P = 0.02) and the adenoid variant which showed this 

Table 1: Clinical and pathological characteristic of 
cutaneous carcinomas (BCCand SCC)

Cases Total (43)
BCC (n=25) SCC (n=18)
No. (%) No. (%) No. (%)

Sex 
Male
Female

17
8

68.0
32.0

12
6

66.7
33.3

29
14

67.4
32.6

Site 
Head and neck
Others 

20
5

80.0
20.0

10
8

55.5
44.5

30
13

69.8
30.2

Age/year
X ± SD
Median
Range 

67.76 ± 9.18
70

55–85

51.55 ± 16.54
50

27–82

60.97±14.98
65

27–82
Size/ cm

X ± SD
Median
Range

2.02 ± 2.62
0.5

0.25–9

4.84 ± 3.96
4

0.25–13

3.2 ± 3.5
1.5

0.25–13
Surgical margins

Positive 
Negative 

7
18

28
72

6
12

33.3
66.7

13
30

30.2
69.8

Type of BCC
Solid 
Adenoid 

16
9

64.0
36.0

Grade 
I
II
II

3
12
3

16.65
66.70
16.65

Stage 
I
II
II
IV

7
4
5
2

38.9
22.2
27.8
11.1

Stage grouping 
Early 
Advanced 

11
7

61.1
38.9

Lymph node
Positive 
Negative

6
12

33.3
66.7

BCC: Basal cell carcinoma, SCC: Squamous cell carcinoma

Table 2: Maspin expression among control and malignant 
cases

Groups P value
Cases 

(n=43)
Controls 
(n=10)

No. (%) No. (%)

Positivity
Positive 
Negative 

26
17

60.5
39.5

10
0

100.0
0.0

0.02#*

Pattern
Cytoplasmic
Cytoplasmic and nuclear

16
8

66.7
33.3

10
0

100.0
0.0

0.07#

#Fisher's exact test, *significant

Table 3: Differences between BCC and SCC as regards 
maspin expression

Cases Total 
(n=43)

P 
valueBCC 

(n=25)
SCC 

(n=18)
No. (%) No. (%) No. 

Positivity
Positive 
Negative 

12
13

48.0
52.0

14
4

77.8
22.2

26
17

0.06#

Intensity
Weak
Moderate
Strong 

4
8
0

16.0
32.0
0.0

6
3
5

33.3
16.7
27.8

10
11
5

χ2=
7.56 0.02*

Extent
Diffuse 
Focal 

8
4

32.0
16.0

9
5

50.0
27.8

17
9

1.00#

Pattern
Cytoplasmic
Cytoplasmic and nuclear

9
3

36.0
12.0

9
5

50.0
27.8

18
8

0.68#

#Fisher's exact test, χ2-Chi square test, *significant BCC: Basal cell 
carcinoma, SCC: Squamous cell carcinoma

pattern (nuclear) in 60% of cases compared to only 
cytoplasmic-staining pattern in solid type (P = 0.04) 
[Figure 4].

In SCC, either postivity, pattern or extent of maspin 
staining did not show any correlations with the studied 
clinical or pathological parameters. Regarding maspin 
intensity of expression, moderate and strong intensities 
were significantly in favour of female sex, since all 
females showed strong or moderate staining (100%) 
compared to 33% of males showing the same intensity 
degrees (P = 0.03).

DISCUSSION

Maspin expression is not universal but appears to be 
restricted to specific cell types, including myoepithelial 
cells of breast, basal cells of prostate, mucosal and 
glandular epithelia of gastrointestinal tract, and stratified 
layers of skin. In some cases, its expression levels can even 
vary between locations within the same tissue type.[17]

In the current study, maspin was expressed in the 
epidermis in normal control cases agreeing with Reis-
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Figure 1: Maspin immunoreactivity in the epidermis (a) and in sebaceous glands, hair follicles and sweat glands in one of 
control cases (b) (Immunohistochemical staining ×200)

a b

Figure 2: In BCC, maspin expression shows diffuse cytoplasmic staining (a), prominent nuclear postivity (b) or focal expression 
in center of BCC nests (hair follicle differentiation) (Immunohistochemical staining ×400 for a and b and ×200 for c)

a b c

Figure 3: In SCC, maspin expression shows diffuse and strong cytoplasmic staining (a), nucleocytoplasmic immunoreactivity 
(b) and focal expression (c) Malignant squamous infiltrate invading the adjacent cartilage showing positive maspin expression 
(d) (Immunohistochemical staining ×400 for a, b and c and ×200 for d) 

a

c

b

d

Filho et al,[16] who showed that keratinized cutaneous 
structures expressed maspin. The expression in hair 
follicle seen in our cases and in others,[16] also confirms 
the same idea. Furthermore, Katz and Taichman,[18] 

reported that maspin is one of the serpins secreted by 
human keratinocytes.

Regulation of tissue specificity of maspin expression 
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may be related to the presence of a hormonal responsive 
element (HRE) in the maspin gene promoter which 
down-regulates the transcription of this gene.[19,20] It 
has been shown that activated androgen receptors 
(ARs) can bind to the HRE and block the transcription 
of maspin in prostate cancer cell lines.[19] ARs are 
ubiquitously distributed in the human body, and it 
would be tempting to speculate that ARs play a role 
in the regulation of maspin expression in cutaneous 
structures.[21-23] Interestingly, ARs were observed with 
a variable expression in sebaceous glands, hair follicles, 
eccrine and apocrine sweat glands and keratinocytes.[23] 
This means that ARs are co-expressed in the same sites 
of maspin expression observed in our normal cases 
which may suggest a possible regulatory role of ARs 
on maspin. 

Cytoplasmic and sometimes membranous expression 
was the pattern of maspin staining of epidermis, hair 
follicles and mature sebaceous glands seen in our 
normal cases. Staining of sweat gland is also observed 
with cytoplasmic and nuclear staining, this nuclear 
staining may resemble maspin expression in breast 
lobules and ducts especially with its staining of basal 
cell layer similar to what is called myoepithelioma-like 
pattern.[10,16] Maspin RNA and protein expression in 
keratinocytes correlate with senescence in cell culture 
and with chronological age in skin samples,[24] maspin is 
reported as one of the proteins that show age dependent 

expression in rat colon.[25]

Subcellular cytoplasmic localization of maspin seen in 
our normal and most of malignant cases is stated by 
others, where they showed that maspin is predominantly 
a soluble cytoplasmic protein.[26] The occasional 
membranous staining is also reported where maspin 

can be present at the cell surface.[26] On the other hand, 
nuclear localization of maspin was also described such 
in ovarian carcinoma.[27] The nuclear expression of 
maspin was thought earlier as an artefact of staining,[28] 

but later on various studies demonstrated this pattern, 
the mechanism of presence of maspin in the nucleus 
is explained by passive diffusion through the nuclear 
membrane or it may be chaperoned to the nucleus.[29,30]

Our study demonstrated maspin expression in 
differentiated normal tissues such as skin and its down-
regulation in epithelial skin tumours (60.5%).

In our study, there was a significant correlation between 
strong intensity of maspin expression and SCC compared 
to BCC which agreed with Reis-Filho et al.,[16] who found 
that maspin was strongly expressed in cells showing 
features of terminal squamous differentiation. It also 
agreed with Takanami et al.,[31] who found that the 
incidence of strong maspin expression was significantly 
higher in patients with squamous cell carcinoma of the 
lung than in patients with adenocarcinoma.

Maspin was expressed in 48% of our BCC cases while 
according to Reis –filho et al.,[16] it was expressed in 
87.5%, the lower expression of maspin in our BCC cases 
compared to the previous study may be due to the 
presence of three metatypical BCC in their cases which 
shares intermediate features between SCC and BCC. 
Focal expression of maspin in the centre of BCC nests 
was seen in 16% of our cases, which was also observed 
by Reis–filho et al.,[16] this centre usually represents 
follicular differentiation, so maspin expression in BCC 
is also associated with cells of terminal squamous 
differentiation. On the other hand, maspin was expressed 
in 77.8% of our SCC compared to 85.7% of cutaneous 

Number
of cases

Fisher exact test=0.08 Fisher exact test=0.04

7

6

5

4

3

2

1

0
Diffuse Focal Cytoplasmic Nucleocytoplasmic

Solid Adenoid

Figure 4: Adenoid variant of basal cell carcinoma showed greater tendency of diffuse maspin expression and nucleocytoplasmic 
pattern of maspin staining compared to solid variant
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SCC according to Reis –filho et al.,[16] and 58.9 % of oral 
SCC according to Marioni et al.,[32] 

In the present study, the observation of nuclear 
expression in five SCC and three BCC cases was also 
reported by Reis-filho et al.,[16] and Marioni et al.,[23] This 
pattern of maspin distribution was also seen with other 
serpins, such as ovaalbumin,[33] and SCC antigen.[34]

The importance of maspin subcellular localization may 
be indicative of different functions,[30,35] some authors 
demonstrated that the less aggressive behaviour of 
laryngeal SCC was associated with nuclear maspin 
expression.[24] Our study showed that nuclear expression 
of maspin was in favour of older age group and adenoid 
variant in BCC. Adenoid variant of BCC is one of the non-
aggressive subtypes since aggressive histological variants 
include the micronodular, infiltrative, basosquamous, 
morpheaform, and mixed subtypes.[36] Some studies 
demonstrated that BCCs might be more aggressive in 
younger than in older adults.[37,38] Poor prognosis of young 
age in BCC may be due to its association with aggressive 
histological type and incomplete excision because of 
cosmetic considerations.[39] So nuclear expression of 
maspin appears to be related to favourable prognosis 
in BCC. Maspin was originally considered a general 
tumour suppressor[34] and its expression is suppressed as 
the tumour progresses.[7,20] But a more detailed analysis 
revealed that nuclear expression of maspin correlates 
with a favourable outcome in several tumour types 
including breast cancer,[10] non-small cell carcinoma 
of the lung,[28] pancreatic ductal adenocarcinoma,[40] 
and laryngeal SCC.[26] While cytoplasmic localization 
of maspin has been related to a poor prognosis such 
in ovarian and breast carcinomas.[10,27,41] Furthermore 
Joensuu et al.,[42] showed that cytoplasmic expression of 
maspin is associated with early tumour relapse in the 
breast cancer suggesting a tumour suppressive role only 
for nuclear maspin. 

Mohsin et al.,[10] have found that staining of maspin was 
associated with estrogen and progesterone receptors 
positivity in breast cancer, which may explain the 
significant correlation between strong and moderate 
intensity of maspin expression and female gender in 
our SCC cases. 

From this study, we can conclude that maspin is 
associated with terminal squamous differentiation 
manifested by its expression in normal skin, intense 
expression in SCC compared to BCC, which also partially 
showed maspin expression in areas of squamous 
differentiation. Nuclear staining of maspin is seen in 
both cutaneous BCC and SCC with a suggested tumour 
suppressor role in BCC.
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