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Abstract

AIM: To investigate the clinicopathological features of
gastrointestinal stromal tumor (GIST) and to study the
reference indexes for malignancy.

METHODS: Fifty-two cases of primary GIST were
distinguished from a group of gastrointestinal
mesenchymal tumors using a panel of antibodies such as
CD117 and CD34 by immunohistochemical SP method.
Their biological behaviors were analyzed using the
expression of p21WAF1 and Bax in 52 cases of GIST.

RESULTS: Grossly, the tumor size was between 1.5 cm
and 13 cm (mean: 5.5 cm). Focal areas of hemorrhage,
necrosis, or small cyst formation could be seen.
Microscopically, the tumor was composed of spindle
cells (20 cases), epithelioid cells (20 cases) and mixed
cells (12 cases). Immunohistochemically, CD117 and
CD34 showed diffuse strong positive expressions, the
positive rates were 98.1% and 92.3%. SMA, S-100,
NSE, NF and MBP showed focal positive expressions, the
positive rates were 48.1%, 28.8%, 25%, 21.2% and
42.3% respectively. Vimentins were all positive desmin
and CgA were all negative. In normal adult stomach and
intestine, the immunoreactive staining for CD117 and
CD34 showed immunoreactive interstitial cells of Cajal in
myenteric neuroplexus. Among the 52 cases of GIST, 27
were positive for p21WAF1 (51.9%), 29 for Bax (55.8%).
The expression of p21WAF1 and Bax had no significent
difference with the localization, size, histological subtype
of GIST, but had a significent difference with the
histological grade (P = 0.000, respectively). p21WAF1
expression had a positive correlation to Bax expression (r
= 0.461, P = 0.001, « = 0.459).

CONCLUSION: GIST has complicated arrangements
and various cell types. Positivity of CD117 and CD34 is
the most valuable factor in diagnosing GIST. Expression

of p21WAF1 and Bax plays an important role in potential
malignancy and malignancy rather than in benign GIST.
p21WAF1 and Bax may be used as the markers in the
assessment of GIST malignant potential.
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INTRODUCTION

Gastrointestinal stromal tumor (GIST) is the most com-
mon mesenchymal tumor in the digestive tract'!. Mutation-
al activation of ¢£i has been found to be associated with
the pathogenesis of GIST?, CD117 positivity is the most
valuable marker in diagnosing GIST. But the biological
behaviors of GIST are difficult to predictm, some metas-
tasize whereas others remain asymptomatic for yearsm. In
this study, we detected CD117, CD34, SMA, S-100, NSE,
NE, MBP, vimentin, desmin, CgA, p21WAF1 and Bax us-
ing immunohistochemical staining method to explore the
expression of p21WAF1 and Bax and its correlation to
clinicopathologic characteristics of GIST.

MATERIALS AND METHODS

Specimens

Fifty-two cases of GIST were selected from the
Department of Pathology, First Hospital of Harbin
Medical University in 2001 to 2004. The slides stained
with hematoxylin and eosin were reviewed. Based on the
diagnostic criteria proposed by Haber ez al?, among the 52
cases of GIST, 20 were cases of benign GIST, 12 and 20
were cases of potentially malignant and malignant GIST
respectively. Age ranged 34-78 years (mean: 54.3 years).

Immunohischemistry

Resected specimens were fixed in 40 g/L formaldehyde
and embedded in paraffin. Four-um thick sections were
dewaxed, rehydrated in graded alcohols, and processed
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Antibody Clone Dilution Pretreatment
CD117 polyclonal instant Microwave
CD34 QBEnd/10 instant Microwave
SMA 1A4 instant None
Vimentin V9 instant None
Desmin ZC18 instant None

S-100 4C49 instant None

NSE E27 instant None

NF DA2/FNP7 instant Microwave
MBP polyclonal instant None

CgA LK2H10 instant Microwave
P21WAF1 4D10 1:25 Microwave
Bax 2D2 1:50 Microwave

using immunohistochemical SP method. All antibodies
were purchased from Beijing Zhongshan Biotechnology
CO. LTD (Table 1). Tissues positive for all the purchased
antibodies were used as positive controls, sections
prepared with PBS instead of the primary antibody
were used as negative controls. When the number of
positive cells was < 10%, 10%-50%, or > 50%, the
immunoreactivity for p21WAF1 and Bax was scored as 1 +,
2 +, 3 +, respectively. When the number of positive cells
was < 50% and > 50%, the immunoreactivity for other
antibodies was scored as 1 +, 2 +, and 3 +, respectively.

Statistical analysis

Statistical analyses were performed using SPSS 11.5
software. Pearson X2 test, Fisher’s exact test, Spearman
rank correlation test and Kappa test were used when
appropriate. P < 0.05 was considered statistically
significant.

RESULTS

Grossing findings

The tumor size was 1.5-13 cm (mean: 5.5 cm). Tumors
were generally round or oval in shape with pink-white
and firm well-circumscribed and cut surface. Focal areas
of hemorrhage, necrosis, or small cyst formation could
be seen. Submucosal or subserosal tumors sometimes
extended into the gastrointestinal lumen, leading to
ulceration in mucosa.

Light microscopic findings

Among the 52 cases of GIST, spindle cell type was found
in 20, epithelioid cell type in 20 (Figure 1A) and mixed
type in 12. The tumor cells arranged in intetlacing fascicles
or formed whirls. The tumor cells were spindle, oral or
round in shape, sometimes signet-ring like cells could be
observed with a clear cytoplasm (Figure 1B). Hemorrhage
and/or necrosis and/or hyaline degeneration (Figure 1C)
could be found in some cases. Mucosal or serosal invasion
(Figure 1D) sometimes could be seen in some malignant

GISTs.
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Items n p21WAF1 Bax
positive % P  positive % P

Localization Stomach/ 36 17 472 0.309 18 50 0.209

Intestine
Others 16 10 625 11 68.8

Tumor size <5cm 21 12 571 0535 13 61.9 0.463
=5cm 31 15 484 16 51.6

Histological ~ Spindle 20 11 55 0720 9 45  0.086
subtype

Epitheloid 20 9 45 10 50

Mixed 12 7 583 10 833

Histological ~Benign 20 1 5 0000 2 10  0.000
grade

Potentially 12 9 75 1 91.7°
malignant
Malignant 20 17 85 16 80
°P < 0.01.
p21WAF1 n Bax r P
+ -
* 27 2 6 0.461 0.001
- 25 8 17

Immunohistochemical findimgs

CD117 and CD34 showed diffuse positive expressions,
the positive rates were 98.1% (Figure 2A) and 92.3%.
SMA, §-100, NSE, NF and MBP showed focal positive
expressions, the positive rates were 48.1%, 28.8%, 25%,
21.2% and 42.3%, respectively. Vimentins were all positive
while desmin and CgA were all negative. In normal adult
stomach and intestine, the immunoreactive staining for
CD117 and CD34 showed immunoreactive interstitial cells
of Cajal in myenteric neuroplexus (Figure 2B). Among the
52 cases of GIST, 27 were positive for p21WAF1(51.9%,
Figure 2C), 29 for Bax (55.8%, Figure 2D).

According to the XZ test, the expression of p21WAF1
and Bax had no significant differences in the localization,
size, and histological subtype of GIST, but there was a
significant difference in the histological grade (P = 0.000,
Table 2). There was a significant difference between
benign and potentially malignant or malignant GISTs,
but the difference in p21WAF1 and Bax expression
between potentially malignant and malignant GISTs was
not significent. According to Spearman rank correlation
test and Kappa test, p21WAF1 expression had a positive
correlation to Bax expression (r = 0.461, P = 0.001, ¥ =
0.459, Table 3).

DISCUSSION

In 1983, Mazur and Clark first introduced the vague term
‘gastrointestinal stromal tumot'. Under light microscope,
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Y Figure 1 Epithelioid cells (A),
% signet-ring like cells (B), hyaline
3 degeneration (C), and mucosal

the morphology of stromal tumors looks sometimes
like a leiomyoma, sometimes like a Schwannoma'”. Most
gastrointestinal mesenchymal tumours, previously classified
as leilomyomas, schwannomas or leiomyosarcomas, are
today classified as GISTs on the basis of molecular
and immunohistological features'™. GIST derives from
the interstital cells of Cajal (ICC), or from a common
precursor of ICC and smooth muscle cells of the digestive

- . invasion (D) in GISTs.

- Figure 2 Expressions
of CD117 (A), CD34 (B),
p21WAF1 (C), and Bax (D) in
GIST.

tract”. Immunoperoxidase staining can show both c-kit
and CD34-positive cells surrounding the Auerbach
ganglia plexus in the gastrointestinal tract"”. The great
majority of GISTs occur in the stomach (60%-70%) and
small intestine (25%-35%)""". In this study, 46.1% GISTs
occurred in stomach and 23.1% in small intestine. In
addition, the tumors arose in the esophagus, mesentery.
The 52 cases of GISTs were subclassified as spindle or

www.wjgnet.com



4164 ISSN 1007-9327

CN 14-1219/ R World J Gastroenterol

July 14, 2006 Volume 12 Number 26

epithelioid type stromal tumors based on the predominant
pattern'”. Among them, spindle cell type was found in 20,
epithelioid cell type in 20 and mixed type in 12.

To make a diagnosis of GISTs, immunohistochemical
staining of the CD117 and CD34 is required, because
they can characteristically express CD34 and CD117",
In this study, CD117 and CD34 showed diffuse positive
expressions, the positive rates were 98.1% and 92.3%.
Eighteen cases with focal immunoreactivity for SMA were
diagnosed as GISTs with smooth muscle differentiation.
S-100, NSE, NF and MBP showed focal positive
expressions, which could be used as the diagnostic criteria
of GISTs with nerve differentiation.

As a sensitive and specific marker of GIST, ¢-4it seems
to be a useful antibody in diagnosis and differential diagnosis
of GIST, but it may not be used as a prognostic index!"?.
Coagulative necrosis, mitotic activity over 10/50HPF,
high cellularity with obvious pleomorphism are also
helpful parameters for diagnosis of malignancy aside from
metastasis and invasion. Adhesion over 5 cm in diameter
and mitotic activity over 5/50HPF but less than 10/50HPF
might be the potentially malignant parameters'”. But
the effective and reproducible diagnostic parameters for
differentiating benign from malignant gastrointestinal
stromal tumors (GISTs) are still not clear!",

p21WAF1 is a cyclin-dependent kinase inhibitor
(CDKI) which conttibutes to the regulation of cell cycle
progression by controlling CDK activity and induces a
G1 arrest’™™. Thus, it is a tumor suppressor gene and
likely plays an important role in tumor development.
Morteover, reduced expression of p21WAF1 has been
reported to have a prognostic value in several human
malignancies'”. Pindzola e al'™ reported that malignant
gastrointestinal sttomal tumor expresses p21WAF1/CIP1.
In this study, p21WAF1 expression was not associated with
the localization, size and histological subtype of GISTs,
except for the tumor grade showing a higher frequency
of p21WAF1 expression in potential malignancy and
malignancy than that in benign GISTSs ( 75%, 85% and 5%,
respectively), indicating that p21WAF1 expression plays
an important role in potential malignancy and malignancy
rather than in benign GISTs. However, there was no
statistical significance between potentially malignant and
malignant GISTSs, suggesting that overexpression of
p21WAF1 is associated with increasing malignant potential,
and that p21WAF1 overexpression may be another useful
marker in the assessment of the malighant potential in
GIST.

The Bcl-2 protein family plays an important role
in the regulation of apotosis. This family contains
both proapoptotic members (Bax, Bid, Bad, and
Bak) and antiapoptotic members (Bcl-2 and Bel-x1™".,
Overexpression of Bax protein increases apoptosis”,
Previous studies have shown that Bax expression might be
involved in differentiation/histological types of colorectal
cancer™. Chao ez a/* reported that in endometrial
carcinoma, the positive rate of Bax overexpression
increases correspondingly with increase in histological
grade. Although apoptosis is associated with the tumor
grade of various carcinomas, little is understood about
the association of apoptosis in mesenchymal tumors®
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Noguchi ez a/* reported that there is no statistically
significant difference in Bax expression between benign
and malignant tumors. In our study, Bax expression was
associated with tumor grade showing a higher frequency
of Bax expression in potential malignancy and malignancy
than in benign GISTs (91.7%, 80%, 10%, respectively),
suggesting that Bax expression plays an important role in
potential malignancy and malignancy rather than in benign
GISTs. However, there was no statistical significance
between potential malignancy and malignancy, Suggesting
that overexpression of Bax is associated with increasing
malignant potential. Thus Bax overexpression may be
another useful marker in assessment of the malignant
potential in GISTs.

Yang ez al*” reported that p21WAF1/CIP1 could inhibit
proliferation and induce apoptosis of hepatocellular
carcinoma cells, and that inhibition of VSMC growth
by overexpression of human p21 gene is accompanied
with induction of apoptosis. These results suggest that
regulation of cell cycle by p21 may be closely linked to
programmed cell death /apoptosis in human vascular
smooth muscle cells”” but a number of recent studies
have pointed out that in addition to being an inhibitor
of cell proliferation, p21WAF1 acts as an inhibitor of
apoptosis®. In our study, a positive correlation was
found between p21WAF1 and Bax (» = 0.461, k = 0.459),
demonstrating that p21WAF1 is closely linked to Bax.
In conclusion, p21 gene induces apoptosis by increasing
Bax expression and plays an important role in potential
malignant and malignant GISTs. Moreover, other factors
besides p21WAF1 may regulate Bax.
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