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Introduction

Ampullary carcinoma (AC) is topographically
centered in the ampulla of Vater. It mainly shows
morphology of intestinal-type or pancreaticobiliary-
Periampullary
defines as a heterogeneous group of tumors including
duodenal adenocarcinoma with secondary involvement
of ampulla, distal common bile duct, or pancreatic

type adenocarcinoma.

carcinoma [1].

In advanced cases, it is extremely difficult to
distinguish AC from periampullary carcinoma to the
extent that the only diagnosis could be rendered is
carcinoma of the pancreatobiliary-ampullary region.
presentation and treatment
modalities for ampullary and periampullary tumors are
the same, their outcome are quite different with that for
pancreatic adenocarcinoma being much worse than for
the other tumors [2]. This inspired us to search for the
use of an immunohistochemical marker expression to

Although, the clinical

Abstract

BACKGROUND: Maspin (a tumor suppressor gene) is down-regulated in breast, prostate, gastric, and melanoma.
Although it is not detected in normal pancreatic tissue, it is over-expressed in pancreatic cancer suggesting that
maspin may play different activities in different cell types. Pancreatic ductal adenocarcinoma (PC) acquires maspin
expression through hypomethylation of its promoter.

AIM: Because the discrimination between ampullary and periampullary carcinomas is challenging in advanced
cases, this inspired us to search for the use of maspin expression to discriminate between ampullary carcinoma
(AC), PC, duodenal adenocarcinoma (DC), and other confusing benign and inflammatory pancreatic lesions.

METHODS: Immunostaining for maspin was performed for 80 pancreaticoduodenal lesions. Sixty cases were
malignant: 48 cases of pancreatic epithelial tumor (41 PC and 7 solid pseudopapillary neoplasm), 9 AC, and 3
DC. Twenty cases were non-malignant: 12 inflammatory (chronic pancreatitis), 5 benign neoplastic (serous
cystadenomas), and 3 normal pancreatic tissue. Cytoplasmic and/or nuclear staining was considered positive as:
Focally positive (5-50% of tumor cells), diffusely positive (>50% of tumor cells), or negative (<5% tumor cells).

RESULTS: Maspin expression (positive/negative), distribution (focal/diffuse), and nuclear expression are significantly
different between PC, solid pseudopapillary neoplasm, AC, and DC. PC shows significantly higher expression with
more diffuse positivity and more nuclear expression than other malignant groups. Forty cases of PC (40/41) (97.6%)
showed positive expression; 28 of them (28/40) (70%) showed diffuse expression and 82.5% (33 cases) showed
nuclear and cytoplasmic expression. Only one case (14.3%) (1/7) of solid pseudopapillary neoplasm showed positive
focal cytoplasmic expression. Three AC cases (3/9) (33.3%) showed positive focal cytoplasmic expression. Two
cases of DC (2/3) (66.7%) showed positive focal cytoplasmic expression. Maspin expression shows significant
positive correlation with poor prognostic variables as tumor grade, lymphovascular invasion, T stage of PC. Minority
of chronic pancreatitis and benign lesions are maspin positive with significant difference from the malignant groups.

CONCLUSION: Our results suggest that maspin can be of value in differentiating pancreatic adenocarcinoma from
ampullary carcinoma, duodenal adenocarcinoma, and other confusing lesions as chronic pancreatitis.

discriminate between AC, pancreatic adenocarcinoma,
duodenal adenocarcinoma, and other confusing benign
and inflammatory pancreatic lesions.

Pancreatic carcinoma (ductal adenocarcinoma)
represents 85% of pancreatic malignant tumors [3].
There are three recognized precursors of invasive ductal
adenocarcinoma: Pancreatic intraepithelial neoplasia
(PanIN), intraductal papillary mucinous neoplasm
(IPMN), and mucinous cystic neoplasm (MCN) [3]. Risk
factors for pancreatic cancer include cigarette smoking,
diabetes mellitus, chronic pancreatitis, and family
history [3].

Pancreatic ductal adenocarcinoma has the
worst 5-year relative survival rate as related to all
other solid tumors. It is anticipated that it will become
the second leading cause of cancer-related mortality
in the United States by 2030 after lung cancer [4].
Cases usually present with metastasis and advanced
disease [5]. Prognosis is dependent on stage and size
of tumor. The resectable tumors that are less than
4.5 cm in size have favorable prognosis, while late

carcinoma
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staged tumors have dismal prognosis. On the other
hand, the perineural invasion and vascular invasion are
adverse prognostic factors [6]. High histologic grades
and the presence of any squamous component also
carry unfavorable prognosis [3]. Around 15-20% of
patients have resectable disease, but only around 20%
of them survive to 5 years [7].

The tumor suppressor gene maspin, a unique
member of the serpin superfamily, inhibits cell motility,
invasion, and metastasis in some cancers. Maspin is
expressed in normal human mammary and prostate
epithelial cells. Its expression is down-regulated in
breast, prostate, gastric and melanoma cancers.
Although maspin expression was not detected in normal
pancreatic tissue, it is over-expressed in pancreatic,
gallbladder, colorectal, and thyroid cancers suggesting
that maspin may play different activities in different cell
types [8].

Pancreatic ductal adenocarcinoma acquires
maspin expression through hypomethylation of
the maspin promoter [8]. Maspin may be helpful in
differentiating ductal adenocarcinoma from chronic
pancreatitis, once squamous metaplasia is ruled out;
as maspin is expressed in squamous cells [9]. The
immunoreactivity of maspin was mainly in cytoplasmic
staining, with some in nuclear staining [9].

Asregard chronic pancreatitis, itis characterized
by repeated attacks of pancreatic inflammation with
loss of pancreatic parenchyma and replacement by
fibrosis [10]. Moving to the cystic lesions of the pancreas,
they are being recognized with increasing frequency.
Cystic lesions of the pancreas are often either benign or
low-grade indolent neoplasia. However, those that are
mucinous have well-established malignant potential.
Those that are non-mucinous such as serous tumors,
congenital cysts, lymphoepithelial cysts, and squamoid
cyst of pancreatic ducts have no malignant potential.
Only rarely degenerative/necrotic changes in solid
neoplasia, such as cystic ductal adenocarcinomas
and solid-pseudopapillary neoplasm, can present as
complex cystic lesions [10].

Materials and Methods

Retrieval of cases

This is a retrospective study in which 80
paraffin blocks of pancreatic, ampullary and duodenal
excision biopsies were retrieved. The specimens were
obtained from the Department of Pathology, Faculty
of Medicine, Cairo University during the period from
January 2015 to January 2019. The 80 specimens
were already diagnosed as 60 cases of malignant
tumors, 17 cases of benign lesions and three cases of
normal pancreatic tissue. Some of the pancreatitis and

non-neoplastic normal pancreas were taken from the
margins of pancreatic carcinoma cases not enumerated
in malignant studied cases. The diagnosis was based
on histopathologic evaluation of hematoxylin and eosin-
stained sections. Two sections were prepared from
each block, 4 u thick each, one of them was placed
on glass slide and stained with hematoxylin and eosin
for histopathological evaluation, the other was placed
on charged slide for immunohistochemical staining by
maspin polyclonal antibody. Clinicopathological data in
patient’s pathology reports were documented including
age, gender and type of operation. For statistical
purposes, age was classified into (<52, =52). Light
microscope Leica was used in histopathological and
immune-histochemical slides evaluation.

Histopathological evaluation

Histopathologic classification according to the
WHO classification of pancreatic tumors, 2019 was
done [11].

The slides were evaluated for the presence
of lymphovascular emboli, perineural invasion, and
pancreatic margin involvement. Histopathological
grading of malignant tumors according to guidelines of
American Joint Committee on Cancer (AJCC Cancer
Staging Manual 8" ed.) into G1 = Well differentiated,
G2 = Moderately differentiated, and G3 = Poorly
differentiated [12]. Exact tumor size documentation,
extent of tumor invasion, and lymph node involvement
of malignant pancreatic epithelial tumors (pancreatic
adenocarcinoma and solid pseudopapillary neoplasm)
were staged according to guidelines of Eighth Edition
of the American Joint Committee on Cancer Staging
(AJCC) for pancreatic adenocarcinoma [12]. Extent
of tumor invasion and lymph node involvement of
ampullary and duodenal adenocarcinoma were staged
according to guidelines of AJCC Cancer Staging
Manual 8" ed. [12].

Maspin immunohistochemical staining and
interpretation

In this study, immunostaining for maspin
“mammary serine protease inhibitor” (rabbit polyclonal
antibody, code of product YPA1886, Chongqging
Biopsies Co, Jiangbei District, Chongqing, China) used
at 1:200 dilution - was performed on paraffin sections
as recommended by manufactures. Briefly, staining
procedure was conducted using automated DAKO
immunostainer on 4 mm thick sections of paraffin-
embedded tissue sections which were deparaffinized
in xylene and rehydrated in descending ethanol
series. The antigens were retrieved using citrate
buffer. Endogenous peroxidase activity was blocked
by immersion for 10 min in 0.3% hydrogen peroxide in
methanol solution, followed by single wash in phosphate
buffered saline (pH 7.4). The immunostaining was

Open Access Maced J Med Sci. 2022 May 25; 10(A):1042-1050.
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developed using diaminobenzidine as chromogen.
Maspin positivity in normal breast tissue served as a
positive control. Negative control was done by omitting
the primary maspin antibody.

The whole slide fields were evaluated.
Cytoplasmic and/or nuclear staining for maspin was
considered positive as: Focally positive (5-50% of
tumor cells), diffusely positive (>50% of tumor cells),
or negative (<5% tumor cells) [13]. Provided that the
staining was limited to the diagnostic cells as well as it
did not represent background or artifact, no squamous
cellular elements, avoiding the necrotic, and slide
marginal areas.

Statistical analysis

Microsoft Excel 2013 was used for data entry.
The Statistical Package for the Social Sciences (SPSS),
version 24 (Armonk, New York, United States) was used
for data analysis. Numerical values were summarized
using means, medians, standard deviations and ranges.
Categorical data were grouped as percentages. The
maspin immunomarker for pancreatic malignancy
sensitivity, specificity as well as overall accuracy with
positive and negative predictive values was calculated.
Bivariate relationship was displayed in cross tabulations.
Comparison of proportions was performed using the Chi-
square and Fisher’s exact tests where appropriate. The
level of significance was set at probability (P) value < 0.05.

Results

Eighty cases of pancreaticoduodenal lesions
were studied. Sixty cases were malignant including:
48 cases of pancreatic epithelial tumor (41 cases of
pancreatic adenocarcinoma and seven cases of solid
pseudopapillary neoplasm), nine cases of ampullary
adenocarcinoma, and three cases of duodenal

adenocarcinomas. Twenty cases were non-malignant
including: 12 inflammatory (chronic pancreatitis), five
benign neoplastic (diagnosed as serous cystadenomas),

and three cases of non-neoplastic normal pancreatic
tissue. The age range of the studied cases was from 34
to 70 with mean age 52. Males represented 58.75% of
our studied cases while females represented 41.25%
with male: female ratio 1.3:1.

Focusing on maspin immunohistochemical
expression, our study showed that 51 cases (63.75%)
have positive maspin expression (Figure 1), while it
was negative in 29 cases (36.25%). All maspin positive
studied cases showed cytoplasmic staining. Thirty-
seven out of the 51 positive cases (72.55%) showed
nuclear expression as well. About 76.7% of malignant
cases (46/60) showed positive maspin expression (sole
cytoplasmic or combined nuclear/cytoplasmic staining),
while 14 cases (23.3%) showed negative maspin
expression. In 28 of malignant cases that showed positive
maspin expression (60.9%), the expression was diffuse;
while in 18 cases (39.1%), the expression was focal.

Regardtomaspinexpression, there s significant
difference between its expression (positive/negative)
in pancreatic adenocarcinoma, solid pseudopapillary
neoplasm, AC and duodenal adenocarcinoma (p <
0.05). Furthermore, there is significant difference regard
to the distribution pattern of the positivity whether focal
or diffuse and regard to the nuclear expression pattern
among the four groups. Pancreatic carcinoma shows
significantly higher maspin expression with more
diffuse positivity and more nuclear expression than
other tumors (p < 0.05).

Forty cases of pancreatic adenocarcinoma
(40/41) (97.6%) showed positive expression; 28 of
them (28/40) (70%) showed diffuse expression and
82.5% (33 cases) showed nuclear and cytoplasmic
expression (Figure 1). Only one case (14.3%) (1/7)
of solid pseudopapillary neoplasm showed positive
focal cytoplasmic maspin expression (Figure 2).
Three ampullary adenocarcinoma cases (3/9) (33.3%)
showed positive focal cytoplasmic maspin expression
(Figure 3). Two cases of duodenal adenocarcinoma
(66.7%) showed positive focal cytoplasmic maspin
expression (Figure 4). About 76% (35/46) of the
positive malignant cases show nuclear and cytoplasmic
expression, while only 24% (11/46) show cytoplasmic
expression only (Table 1).
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Figure 1: A case of pancreatic adenocarcinoma showing malignant acini separated by desmoplastic stroma (a) (H and E, x40) (original
magnification). The same case with combined nuclear and cytoplasmic diffuse maspin expression (b and c) — (Maspin, x40, x200) (original

magnification)
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Figure 2: A case of solid pseudopapillary neoplasm showing nests of
cells with eosinophilic cytoplasm surrounding blood vessels forming
pseudopapillary pattern with positive maspin expression (a) H and E,
(b) maspin, x100 original magnification

In this study, significant relationship was found
between the presence of tumor vascular emboli on
one side with maspin expression (positive/negative),
distribution (focal/diffuse), and nuclear expression on the
other side among the four groups of malignant tumors.
About 74% of malignant positive cases (34/41) show
lymphovascular emboli, mainly diffuse, and nuclear
expression (p < 0.05). Furthermore, there was significant
relationship between grade of malignant tumors and
maspin positivity and expression distribution (p < 0.05).
No significant relationship between maspin expression
and margin involvement or perineural invasion by the
malignant tumors (Table 2 and Figures 5 and 6).

A significant relationship was found between
maspin expression and T stage (tumor size) of
pancreatic malignant epithelial tumors (p = 0.05).
No significant relation was found between maspin
expression distribution and nuclear expression of the
positive malignant pancreatic epithelial tumors with T
stage (p value > 0.05). No significant relation between
N stage of malignant pancreatic epithelial tumors and
maspin positivity, or distribution pattern or nuclear
expression pattern (p > 0.05) (Table 3).

DAY TN B, R4 S : >
Figure 3: A case of periampullary adenocarcinoma showing
malignant acini separated by desmoplastic stroma, with positive
maspin expression (a) H and E, 40%, (b) maspin, x40 and %200,
original magnification

In our study, there was insignificant relationship
between maspin positivity, T and N stages of ampullary
adenocarcinoma or duodenal adenocarcinoma
(Tables 4 and 5).

Regarding the sensitivity and specificity of maspin in
pancreaticcarcinoma, countingonthe maspinnuclearstaining,
itwasfoundthatsensitivity=82.5%, specificity=63.6%, positive
predictive value (PPV) = 89.2%, negative predictive value
(NPV) =50.0%, and accuracy= 78.4%. On the other side, by
counting on sole maspin cytoplasmic staining, it was found
that Sensitivity = 100%, Specificity = 0%, PPV = 78.4%, and
NPV = 0%.

g BN,

acini with positive maspin expression (a) H and E, (b) maspin, x100
original magnification

In this study, we noted that minority of non-
malignant cases (only 5/20 cases) showed positive maspin
expression as follows: Three pancreatitis cases, and two
benign serous cystadenomas. All positive pancreatitis
cases showed a sole cytoplasmic focal maspin expression
distribution. The two positive cases of benign serous
cystadenoma showed combined nuclear and cytoplasmic
expression (one with focal and the other with diffuse
expression). All the three cases of normal pancreas
showed negative maspin expression (Figures 7-9).

Discussion

Pancreatic cancer is an aggressive malignancy
and is the seventh leading cause of global cancer
deaths in industrialized countries and the third most
common in the USA. Based on GLOBOCAN 2018
estimates, pancreatic cancer was ranked the 11" most
common cancer in the world [14].

Maspin is a member of the serine protease

Table 1: Relationship between maspin expression (positive/negative), distribution (focal/diffuse), and expression pattern (nuclear/

cytoplasmic) in malignant cases (60 cases)

Malignant cases Expression Distribution Nuclear Expression Pattern
-ve +ve Total Focal Diffuse Total Present Absent Total
Pancreatic carcinoma 1 40 41 12 28 40 33 7 40
2.4% 97.6% 100% 30% 70% 100% 82.5% 17.5% 100%
Solid pseudopapillary tumor 6 1 7 1 0 1 0 1 1
85.7% 14.3% 100% 100% 0% 100% 0% 100% 100%
Ampullary adenocarcinoma 6 3 9 3 0 3 2 1 3
66.7% 33.3% 100% 100% 0% 100% 66.7% 33.3% 100%
Duodenal adenocarcinoma 1 2 3 2 0 2 0 2 2
33.3% 66.7% 100% 100% 0% 100% 0% 100% 100%
Total 14 46 60 18 28 46 35 11 46
23.3% 76.7% 100% 39.1% 60.9% 100% 76% 24% 100%
p value p <0.0001 p=0.013 p=0.014

Open Access Maced J Med Sci. 2022 May 25; 10(A):1042-1050.
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Figure 5: A case of pancreatic adenocarcinoma showing tumor perineural invasion with positive maspin expression (a) H and E, (b and c)

maspin, x40 original magnification

inhibitor/non-inhibitor superfamily whose expression is
regulated atthe level of transcriptionin a cell type-specific
manner [15]. Most epithelial cells display abundant
expression of maspin, whereas mesenchymal cells
do not express maspin, with the exception of corneal
stromal cells [16]. Its expression is down-regulated in
breast, prostate, gastric cancers, and melanoma; but
over-expressed in pancreatic, gallbladder, colorectal,
and thyroid cancers suggesting that maspin may play
different activities in different cell types [8].

Figure 6: A case of pancreatic adenocarcinoma showing tumor
lymphovascular emboli with positive maspin expression (a) H and E,
(b) maspin, x40 original magnification

In  this study, we examined maspin
immunoreactivity on 80 specimens that were already
diagnosed as 60 cases of malignant tumors, 17 cases
of non-malignant lesions, and three cases of normal
pancreatic tissue. Cytoplasmic and/or nuclear staining
for maspin was considered positive, either focal (5-50%
tumor cells) or diffuse positive (>50% tumor cells) or
n

#
A%

et 5
AR

Figure 7: Normal pancreatic acini and ducts showed negative maspin
immunostaining (x100 original magnification)

In our study, the mean age of the studied
cases was 52, ranging from 34 to 70 and the median

and stromal chronic inflammatory cellular infiltrate with negative
maspin expression (a) H and E x40 and (b) maspin x400 original
magnification

age was 55. Those figures were near to what was
reported in a study performed by Cao et al., [13]
in which the mean age was 66 years, ranging from
32-89 years and similar to study conducted by Lim
et al., [17] in which the median age of the patients
was 59.8 years. The wider age spectrum in our study
can be interpreted by having non-malignant cases
together with malignant ones, unlike those studies
that were concerned by the malignant cases only.
Males represented 58.75% of our studied cases with
male: female ratio 1.3:1. This was similar to the study
of Xin et al., [18] in which they studied primary and
metastatic pancreatic cancers revealing male: female

Figure 9: A case of pancreatic serous cystadenoma showing cystic
spaces lined by small cuboidal cells, with negative maspin expression
(a) H and E, (b) maspin x100 original magnification

Regard to maspin immunohistochemical
expression in all studied lesions, our study showed that
51 cases (63.75%) showed positive maspin expression.
Twenty-nine cases (56.86%) showed diffuse pattern of
expression. Thirty-seven positive maspin cases (72.55%)
showed nuclear pattern of staining. Forty-six malignant
cases (76.7%) showed positive maspin expression,
while fourteen cases (23.3%) showed negative maspin
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expression. Combined nuclear/cytoplasmic maspin
expression was found in thirty-five cases (76.1% of
positive malignant cases), all maspin positive cases
showed cytoplasmic staining. In twenty-eight of cases
that showed positive maspin expression (60.9%), the
expression was diffuse. Most of the malignant cases
were pancreatic adenocarcinoma. Forty cases of
pancreatic adenocarcinoma (40/41) (97.6%) showed
positive cytoplasmic maspin expression; twenty-eight of
them (28/40) (70%) showed diffuse maspin expression.

The results were similar to that conducted by
Oh et al. [19] and Nash et al. [9] who reported that cases
of ductal adenocarcinoma showed diffuse staining in
most cases. Our results are in concordance with Liu
et al. [20] and Cao et al., [13] who demonstrated that
more than 90% of cases of ductal adenocarcinoma
were positive for maspin.

In our study, only one case (14.3%) (1/7) of
solid pseudopapillary neoplasm showed positive focal

Table 2: Relationship between maspin expression (positive/
negative), distribution (focal/diffuse) and expression pattern
(nuclear/cytoplasmic) in malignant cases and various
histopathological characteristics of malignant cases (margin
involvement, vascular emboli, perineural invasion and grade)
(60 cases)

Pathological Expression Distribution Nuclear Pattern
parameters -ve +ve Focal Diffuse Present Absent
Margin involvement
-ve 14 41 17 24 30 11
100% 89.1%  94.4% 85.7% 85.7% 100%
+ve 0 5 1 4 5 0
0% 10.9% 5.6% 14.3% 14.3% 0%
p value 0.19 0.35 0.184
Vascular emboli
-ve 12 12 10 2 6 6
85.7%  26% 55.6% 7.1% 17.1% 54.5%
+ve 2 34 8 26 29 5
14.3% 74% 44.4% 92.9% 82.9% 45.5%
p value 0.0001 0.0002 0.013
Perineural Invasion
-ve 13 38 16 22 27 10
929% 826%  88.9% 78.6% 77.1%
+ve 1 8 2 6 8 1
7.1% 174% 1.1% 21.4% 22.9%
p value 0.347 0.37 0.315
Grade
Gl 6 2 2 0 1 1
42.9% 4.3% 1.1% 0.0% 2.9% 9.1%
Gl 7 35 15 20 25 10
50% 76.1%  83.3% 71.4% 71.4% 90.9%
Gl 1 9 1 8 9 0
7.1% 19.6% 5.6% 28.6% 25.7% 0%
p value 0.001 0.043 0.136
Total 14 46 18 28 35 1

100% 100% 100% 100% 100%

cytoplasmic maspin expression, that is different from
what documented by Oh et al., [19] who examined
sections from 107 pancreatic benign and malignant
neoplasms that were immunostained with anti-maspin
antibody using an EnVision + System. Maspin was
expressed in all ductal adenocarcinomas. In contrast,
solid-pseudopapillary tumors demonstrated no Maspin
expression. The difference may be due to different
number of included cases in both studies or due to
different immunostaining methods.

Three periampullary adenocarcinoma cases
(3/9) (33.3%) showed positive focal cytoplasmic
maspin expression. This is similar to that documented
by Blandamura et al., [21].

We noted significantrelationship between maspin
positivity and presence of vascular emboli (p < 0.05) that
is different from Cao et al., [13] who reported that maspin
expressionwas notassociated with vascularinvasion. This
difference may be due to that Cao et al. study investigated
maspin protein expression in a large series of 223
surgically resected pancreatic ductal adenocarcinomas
only using tissue microarrays. We also encountered
significant relationship between maspin positivity,
distribution and grade of malignant tumors (p < 0.05).
Maspin positivity is inversely proportional to tumor
grade, being more among poorly differentiated cases.
These results were similar to that conducted on Maspin
expression in breast carcinoma by Helal and EI-Guindy,
Lee et al., Umekita and Yoshida [22], [23], [24], [25] who
reported a strong association between Maspin expression
and higher histologic grade. On the other hand, Jason
et al., [9] did not find a correlation between maspin
staining and histologic grade of the pancreatic tumors.
Furthermore, Ohike et al. [26] noted greater staining in
well to moderately differentiated tumors than in poorly
differentiated pancreatic tumors. In this study and similar
to Ohike et al. [26], 35 cases out of the 41 positive
malignant cases (76.1%) are Grade I, while nine cases
(19.6%) are Grade lll, this may be due to the relatively
small number of poorly differentiated tumors in these
studies.

Table 3: Relationship between maspin expression and T, N stage of malignant pancreatic epithelial tumors

Malignant epithelial T Expression (48 cases) pvalue  Distribution (41 cases) p value Pattern (nuclear) (41 cases) p value
Negative Positive Focal Diffuse Cytoplasmic only Nuclear/cytop
Count % Count % Count % Count % Count % Count %
T stage
T 6 85.7% 8 19.5% 0.005 3 23.1% 5 17.9% 0.706 4 50% 4 12.1% 0.115
T2 1 14.3% 15 36.6% 6 46.2% 9 32.1% 2 25% 13 39.4%
T3 0 0.0% 10 24.4% 2 15.4% 8 28.6% 1 12.5% 9 27.3%
T4 0 0.0% 8 19.5% 2 15.4% 6 21.4% 1 12.5% 7 21.2%
Malignant epithelial T Expression (48 cases) p value  Distribution (41 cases) p value Pattern (nuclear) (41 cases)
Negative Positive Focal Diffuse No Yes
Count % Count % Count % Count % Count % Count %
N stage
NO 6 85.7% 25 61.0% 0.209 6 46.2% 19 67.9% 0.028 7 87.5% 18 54.5% 0.219
N1 0 0.0% 13 31.7% 4 30.8% 9 32.1% 1 12.5% 12 36.4%
N2 1 143% 3 7.3% 3 23.1% 0 0.0% 0 0% 3 9.1%
Total 7 100% 41 100% 13 100% 28 100% 8 100% 33 100%
Open Access Maced J Med Sci. 2022 May 25; 10(A):1042-1050. 1047
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Table 4: Relationship between maspin expression and T, N stage of ampullary adenocarcinoma (nine cases)
Malignant ampullary T Expression (9 cases) p value Pattern (3 cases) p value
Negative (6) Positive (3) Cytoplasmic only Nuclear/cytoplasmic
Count % Count % Count % Count %
T stage
T1a 0 0% 1 33.3% 0.199 1 100% 0 0% 0.223
T1b 0 0% 1 33.3% 0 0% 1 50%
T2 3 50% 0 0% 0 0% 0 0%
T3a 2 33.3% 1 33.3% 0 0% 1 50%
T3b 1 16.7% 0 0% 0 0% 0 0%
Malignant ampullary T Expression (9 cases) p value Pattern (nuclear) (3 cases) p value
Negative Positive No Yes
Count % Count % Count % Count %
N stage
NO 5 83.3% 2 66.7% 0.276 0 0% 2 100% 0.083
N1 1 16.7% 0 0% 0 0% 0 0%
N2 0 0% 1 33.3% 1 100% 0 0%
Total 6 100% 3 100% 1 100% 2 100%

Table 5: Relationship between maspin expression and T and N
stage of duodenal adenocarcinoma (3 cases)

Malignant duodenal Expression (3 cases) p value

Negative Positive
Count % Count %
T stage
T 0 0% 2 100% 0.083
T3b 1 100% 0 0%
Malignant duodenal Expression (3 cases) p value
Negative Positive
Count % Count %
N stage
NO 1 100% 2 100% 0.083
Total 1 100% 2 100%

A non-significant relationship was found
between maspin distribution and N stage of malignant
pancreatic epithelial tumor (p >0.05). Contrary to our
results, Helal and EI-Guindy, Terashima et al., and Oh
et al. [19], [22], [27] found significant relation between
immunoreactivity for maspin and nodal metastasis.
They noted that maspin expression was higher
in lymph node-positive carcinomas than in lymph
node-negative carcinomas. In our study, there was a
significant relationship between maspin positivity and
T stage (tumor size) of malignant epithelial tumors (p
< 0.05).

Those findings were different from that reported
by Maass et al., [28] who found a lower frequency of
lymph node metastasis in maspin positive cases. This
is also different from Cao et al. and Lim et al., [13], [17]
who reported that there was no statistical significance
between the maspin expression and clinicopathologic
parameters including lymph node metastasis and tumor
size. The difference may be due to the difference in
number of cases.

In our study, the sensitivity and specificity
of maspin in pancreatic carcinoma were evaluated.
Countingon the maspin nuclear staining, itwas found that
sensitivity = 82.5%, specificity = 63.6%, PPV = 89.2%,
NPV = 50.0%, and accuracy = 78.4%. On the other
side, by counting on sole maspin cytoplasmic staining,
it was found that sensitivity = 100%, specificity = 0%,
PPV =78.4%, and NPV = 0%.

This is similar to Aksoy-Altinboga et al., [29]
who studied maspin expression in pancreatic cell
blocks and found that the diagnostic sensitivity for
malignancy in maspin was 87.5%. When maspin,
IMP3, and S100P expression were used together

as triple test, sensitivity was 62.5% and specificity
100%. However, when any two of each three markers
were evaluated (triple test/dual response), sensitivity
reached 93.8% and specificity 100%. This is in
concordance with Mamdouh et al., [30] who combined
the use of maspin, CK17 and Ki-67 together as a triple
test (at least one of them is positive) achieved the
highest sensitivity of 98.8%, specificity of 100%, PPV
of 100%, NPV of 96.2%, and accuracy of 99% in the
differentiation between PDAC and benign pancreatic
tissue.

Regarding maspin expression in non-
malignant cases, we found that minority of non-
malignant cases (only five cases) showed positive
maspin expression (three pancreatitis cases (25%)
and two benign serous cystadenomas (40%). All the
three cases of normal pancreas showed negative
maspin expression. Our results, as regards chronic
pancreatitis and normal pancreas, were similar to
that done by Maass et al., Jason et al., Lim et
al., Liu et al., and Oh et al., [9], [17], [19], [21],
[28], who noted only rare expression of maspin in
normal pancreatic ducts and chronic pancreatitis
adjacent to tumors. As for serous cystadenoma;
our results were different from that reported by
Oh et al. [19] who examined the expression of
maspin in various pancreatic neoplasms that
demonstrated no maspin expression in serous
cystadenoma. The difference may be due to that
they used monoclonal anti-maspin antibody and
we used polyclonal one.

Moreover, the expression of maspin might
be useful as a prognostic and possibly predictive
factor for patients with particular types of cancer.
Its expression in circulating tumor cells could be
also useful in clinical practice along with other
factors to select the best therapy to be carried out
[8]. Regarding maspin expression in pancreatic
tissue, maspin expression seems to increase with
increasing malignancy from normal pancreas tissue
via precancerous lesions to invasive carcinomas.
These findings indicate that maspin expression is of
biological relevance in vivo for the development of
pancreatic cancers [31].
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Conclusion

On the basis of our results and published data,

maspin immunoreactivity is useful in differentiating
malignant epithelial pancreatic tumors from duodenal

adenocarcinoma,

ampullary adenocarcinoma and

non-malignant pancreatic lesions. However, to vyield
more precise results, it should be combined with other
markers.
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