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Background : Gastrointestinal stromal tumor (GIST) is the most common non-epithelial neo-
plasm arising in the gastrointestinal tract. The aim of this study is to investigate the correlation
among the clinicopathologic features, presence of c-kit mutation, and immunohistochemical
expression of c-kit in 61 cases of GISTs. Methods : We divided the GISTs into three groups as
benign, boderline and malignant, according to histologic grade. Exon 11 of the c-kit was ampli-
fied by PCR and sequenced. We performed immunohistochemical study for CD117, CD34,
vimentin, SMA, desmin, and S-100 protein. Results : Twenty-one cases were diagnosed as
benign GISTs, 14 cases as borderline GISTs, and 26 cases as malignant GISTs. The shape,
atypia, cellularity, and necrosis showed good correlations with the histologic grades of the GISTSs.
Mutations of exon 11 of the c-kit were detected in 3 benign GISTs, 4 borderline GISTs, and 13
(%) malignant GISTs. Sequence analysis confirmed the deletion mutation (n=16) and the sin-
gle base pair mutation (n=4). The immunohistochemical stainings showed myogenic differenti-
ation (n=20), neurogenic differentiation (n=15), and neither myogenic or neurogenic differen-
tiation (n=34). Conclusions : The GIST is the primitive mesenchymal tumor capable of diver-
gent differentiation, and the mutation of the c-kit is a good parameter for the malignant GIST.

Key Words : Gastrointestinal Stromal Tumor-Protooncogene Protein c-kit-Immunohistochem-
istry
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roform/iscamyl alcohol Z3oH(25:24:1) 1 mLE A7}k
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Table 1. Correlation between tumor groups and clinicopathologic

findings of GISTs
Benign  Borderline Malignant Total
(n=21) (n=14)  (n=26) (%)

Age (yeas) 54.8 545 55.8 55.1
Sex (male:female) 138 8:6 14:12 35.26
Tumor site

esophagus 0 0 2 2(3.8)

stomach 14 8 13 35(57.4)

small intestine 5 3 8 16 (26.2)

large intestine 0 1 2 3(4.9)

other 2 2 1 5(8.2)
Size£SD (cm) 27+19 86+39 88+51 6.7+48
Mitosis +=SD 19+14 24+13 91+34 51+42
Cell shape (p=0.15")

spindle 12 5 6 23(37.3)

mixed 5 7 16 28 (45.9)

epithelioid 4 2 4 10(16.4)
Cellular atypia (p<0.001%)

none 7 4 1 12(19.7)

mild 7 3 1 11(18.0)

moderate 7 7 19 33 (54.1)

severe 0 0 5 5(8.2)
Cellularity (p=0.017%)

sparse 4 1 0 5(8.2)

moderate 11 9 9 29 (47.5)

dense 6 4 17 27 (44.3)
Necrosis/Hemorrhage 7 0 23 40 (65.6)
(p<0.001°)
Metastasis/Recurrence 0 4 10 14 (23.0)
(p=0.002%

Size: maximum diameter; Mitosis: numbers/50 high power fields.
2 Fisher's exact test; * 2 % test.
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Fig. 1. (A) A benign GIST of the stomach; the cut surface is grayish white, hard and homogeneous. (B) Microscopic features of the benign
GIST showing a fascicular arrangement of uniform spindle cells. (C) A borderline GIST of the stomach demonstrates both exophytic and
endophytic growing patterns. (D) Microscopic features of the borderline GIST show intersecting fascicles of spindle cells with moderate
cellularity and atypia. (E) A malignant GIST of the small intestine demonstrates a bulky, exophytic growing pattern. The cut surface shows
diffuse hemorrhage and necrosis. (F) Microscopic features of malignant GIST show high cellularity, atypism and increased mitotic activi-
ty. In this case the tumor cells reveal epithelioid features.

Wild type 5 CCA-CAG-AAA-CCC-ATG-TAT-GAA-GTA-CAG 3 Wild type 5 TAT-GAA-GTA-CAG-TGG-AAG-GTT-GTT-AGA 3’
12 bp deletion tumor Mutation 5 TAT-GAA-GTA-CAG-NGG-AAG-GTT-GTT-AGA 3’
Mutation 5'CCA-CAG-AAA-CCC-AAG-TGG-AAA-CCC-ATG 3’

CCACAG AAACCCGT GG A A TATGAAGTACAGNGG AAGG TT

1 s

Fig. 2. Sequence analysis of exon 11 of c-kit reveals 12 base pair deletion (A) and single base pair mutation (B).
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Fig. 3. (A) Immunohistochemical stain for CD117 showing strong positive reaction in the cell membrane and cytoplasm of the tumor cells.
(B) Immunohistochemical stain for CD34 showing strong positive reaction in the cell membrane and cytoplasm of the tumor cells.

Table 2. Correlation between exon 11 mutation of c-kitand clinico-
pathologic findings of GISTs

Exon 11 mutation of c-kit
p value

present (n=20) (%) not present (N=41) (%)

Mitosis £SD 72+4.4 41+38 0.062*
Size £SD (cm) 8.3+53 59+43 0.005%
Histologic grade 0.030°
benign 3(15.0) 18(43.9)
borderline 4(20.0) 10(24.4)
malignant 13 (65.0) 13(31.7)
Cell shape 0.362"°
spindle 8(40.0) 15 (36.6)
mixed 7(35.0) 21(51.2)
epithelioid 5(25.0) 5(12.2)
Cellular atypia 0.146°
none 4(20.0) 8(19.5)
mind 3(15.0) 8(19.5)
moderate 9(45.0) 24 (58.5)
severe 4(20.0) 1(2.4)
Cellularity 0.125°
sparse 0(0.0) 5(12.2)
moderate 8(40.0) 21(51.2)
dense 12 (60.0) 15 (36.6)
Necrosis/Hemorrhage 17 (85.0) 23 (56.1) 0.043
Metastasis/Recurrence 6 (30.0) 8(19.5) 0517¢

2 One-way ANOVA,; *: % 2 test; ©: Fisher’s exact test.

St ARSI, T ool MERES} o]gA]eo]
ZE|TH(Fig. 1F). frAREE5E 5071] Jvl& Alobd 5+t 9,
HSAT.

c-kit FHX}F AE 112 SAUHO

g G71eA BA7)E o438l ckit A A& 11 97

£ EAE 3 A EddolE 204)(328%) 7 AL o]&
2, 34)(15.0%), 7AX GIST 44(200%), 44
GIST 13¢(65.0%) Atk c-kit A2 EAHo| = 6-457] &7
o] A& o7l 1641(80.0%)7F AR, UmA 44
(200%)+= @Y d7] EdwelAthFig. 2). & AFolA A=}
ol Edue], A7t 9 T& Edwels #AHA &tk =
wol oju] At codon 550-580 Atolol A FAEAT) c-kit
Azte] Awols £ ¢ A7), Mk £ B A Fr e
SAE FoAo] AU Hp005) FAREE 45 MERY ©]
A, AEEE 9 Aoleke AT frelidol fIth(p)0.05).
ckit A A& 11 FAwelet i 2wty A7
AAAAE Table 29} 7t

CD1179] thet A2 318t AAlollA] 54¢(885%) 7F /3 wF
& Bgon, oA GIST 169(762%), 7ZAA GIST 134
(929%), M GIST 25¢(96.2%) itk CD1179] &3} £3)
o 29 T Irkshs SAIA fredol AN Hp=0.042),
OMIE, AERSY o134, AEPUE Mol E ckit 7 FHH
o] 7= FAITA frelidel ATk CD34E 5640(91.8%)
oA F4 ke BoH, ¥ GIST 1990(92.9%). 73A%4
GIST 13¢)(100.0%), 94 GIST 24¢1(92.3%) %tk CD1172
CD34e= FUANEY AET = AZxea AFxdS u} 23
2o 2 WEHY, FTE AAd v e s WA EIH(Fig.
3). CD34%} CD1170] A9 TEE = o= 509(82.0%),
CD34¢} CD117 E5F &4 -5 Hole o 1499tk GISTY
H9zA skl A A= Table 3¢ S.oFsk3ith CD34& oM

= AR o34, ATTE, A, Aol % c-kit H4 E4
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Table 3. Summary of immunohistochemical stains in 61 GISTs
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CD117+/CD34+ (n=50)  CD117+/CD34- (n=4)

CD117-/CD34+ (n=6)

CD117-/CD34- (n=1)

SMA+ 13 2
Desmin+ 3 1
S-100 protein+ 12 1
c-kit mutation 18 0

DN W

[oNeNe)

+, positive reaction; -, negative reaction; SMA, @-smooth muscle actin.
c-kit mutation: mutaion of exon 11 of c-kit.

Table 4. Correlation between CD117 and CD34 expression with clinicopathologic findings of GISTs

CD117 CD34
positive (n=54)  negative (n=7)  p value positive (n=56)  negative (n=5)  p value
Grade 0.135 1.000
benign 16 5 19 2
borderline 13 1 13 1
malignant 25 1 24 2
Cell shape 0.129 0.461
spindle 18 5 20 3
mixed 27 1 27 1
epithelioid 9 1 9 1
Cellualr atypia 0.054 0.424
none 9 3 12 0
mild 9 2 10 1
moderate 32 1 30 3
severe 4 1 4 1
Cellularity 0.187 1.000
sparse 3 2 5 0
moderate 26 3 26 3
dense 25 2 25 2
Necrosis/Hemorrhage 38 2 0.042 36 4 0.651
Metastasis/Recurrence 14 0 0.187 12 2 0.322
c-kit mutation 18 2 0.409 20 0 1.000

p value: Fisher's exact test. c-kit mutation: mutaion of exon 11 of c-kit.
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