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Clinical Effectiveness of Diagnosis Using Im-
munohistochemistry and New Grade in Gastro-
intestinal Stromal Tumors (GISTs)

Chae Young Lee, M.D., Jin Cho Kim, M.D., Won Woo
Kim, M.D., Hyung Min Chin, M.D., Wook Kim, M.D., Cho
Hyun Park, M.D., Hae Myung Jeon, M.D., Seung Man
Park, M.D., Keun Woo Lim, M.D., Woo Bae Park, M.D.,
Seung Nam Kim, M.D., Gyo Young Lee, M.D.", Gyeong
Sin Park, M.D.", Do Young Song® and Jong Ho Joo’

Purpose: Paraffin-embedded tissue samples from the
gastrointestinal tract, which had been diagnosed as tumors
of a mesenchymal origin, were reviewed by an immunohisto-
chemical staining method. The prognostic significances of the
immunohistochemical subtypes and anatomical locations
were also investigated. GIST, as a new grading system, was
compared with the pre-existing system for its useful progno-
stic significance.

Methods: 122 cases were evaluated and classified by
immunohistochemical staining for KIT, CD34, actin, desmin,
vimentin, S-100 protein and NSE.

Results: Positivity for both KIT and CD34 of 92.6 and
73.8%, respectively, indicated that KIT was more effective
for the diagnosis of GISTs. The stomach (62.3%) and small
bowel (23.7%) were most common organs of GIST. There
was no difference in the prognosis between these two organs.
Immunophenotypically, the uncommitted, myoid, combined
and neural types were 37.7, 23.7, 20.2 and 7%, respectively.
There was no significant difference in the prognosis between
these types. The old grading system showed no difference
between the borderline and malignant groups (P=0.14),
whereas, the new grading system showed a significant
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difference between the intermediate and high risk groups
(P=0.01).

Conclusion: KIT is more useful for the diagnosis of GOSTs.
The immunophenotypical classification and anatomical loca-
tion showed no prognostic significance in GISTs. Therefore,
the new grading system might be more useful than older sys-
tem. (J Korean Surg Soc 2003;64:471-479)
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GISTs (A3 7F8 A £k Gastrointestinal Stromal Tu-
mors, ©]3} GISTs)& AT Aol A WA sl= 7p &3t ¢
AA F%F(Mesenchymal tumors) o2 ZZA| - o7 B4
shaL Ao FA o] HEaZa AFAFA Ats Fislke
SA wiitoll #HA el % 2LE(Leiomyoma), 3 &5E(Leio-
myosarcoma), 4173 %%(Schwannoma), GANT (Gastrointestinal
Autonomic Nerve Tumor), STUMP (Stromal Tumor Undeter-
mined Malignant Potential) 3 GIPACT (Gastrointestinal Pace-
maker Cell Tumor) 52 & W o] g} a2t} GISTs+
7138 A E(interstitial cells of Cajal)$} A= A= A Fol| A
7198t AEE 99 FdogE A 9o (1-3)
2T Bo] 7}EAEe| So]F oz Hh-gslE KIT (CD117,
c-kit protein, ©]3} KIT)oll tgt M dedMe] EQ9lo & GIST
5 AT T vhsshAl =l 13, of] W 4
QA4 W of ol whe} 53 (Myoid type), 41733 (Neural
type), =33 (Combined type), Uncommitted type & 474 2
EE A dok(4,5)

GISTsE A& 9 dl¥F o3& $I3t SF Al oA,
2719k A 29 ol whE 4 (benign), 7 A14 (borderline),
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oA (malignant) 37HA| 2 U SEAAI7E o] 5 o] gheo
U,(4) BE GISTsE 7H5Aloll Xpol= QiAIur Aluk 1) Ho)
Aol EAfste] FA 9l otAolEte AR A &l A
§2 FARAs s o7de] wobA, 20011d 4% National
Institutes of Health (NIH)ol|4] GIST workshop= 7}4 % 3t
2] %K(consensus)= ©]FA| E =l o174 GISTsE £U%9
718k FAEETl uhE A g o] YRS VT
2 ZA YT (very low risk), A $]& T (low risk), Z7+$]&
T (intermediate risk), 9] T(high risk)E Ure= AMZE
SEAA BA S A (6-8) B3, A7)0l wHE GISTs
o] of|F2] Kolell thgk =gko] w2 AR o]t (6,7) ol 3t
7h-dl # & 22 W(STI-571, Gleevec)o] 2= GISTs9] Al =
$ A8 b7 SAGE o] oHlo] tldt g oln2
ARl GISTse] A4 AR 9 2, olF 247) o
< 99 e Aoz AA4H(©9)

AR A 159 7+ 27k ol MG 7F9A) FS
KIT, CD34, actin, desmin, vimentin, S-100 protein, Neuron
Specific Enolase (NSE, ©]3} NSE) 52| W& 2184 o A&
Fol Aol AR 3 BRI, oEE sz ol A
28 Sl B g /1% SR vl Al

g =

1) CH&

1987130114 20014474A] 15\ 7F 7152 oo F-5H Kol
A HEIF, FEIEE, HIIEAES, A EE, GISTs
TOoE FE3 A F 249 1 g it sl
3 A Jol] 73t 12285 e E Sk ol A
7ME HEslglar, B9 2 g o] ok 9l (stomach)
ol A= 4-Y-(upper portion, cardia & fudus), %H-(middle,
body), sHi-(lower, antrum) 3550 2 “FEsto] v w33}

A xewgl 24 byl e 223 4im
FAZ AR & Azg 2Pl Yol 9027k 55~59°CE
A X8k xylene®}t 100%, 90%, 80%, 70% UF-&S AH-g3}
of gatebl A S Ak A S =kl 7] Sl
aFE T A 155 AAA S sk G4 S-S FAsE
7] 918l 03% FHAskrAR 1587 A eldt % phosphory-
lated buffered saline (PBS) Sk o 2 584 33] A&}
o} v 5ol dAlE AAsly] 9l A28 (bovine serum) o &
3087F ¥HS-AlZ]3 KIT (sc-168, rabbit polyclonal, 1 : 50
dilution; santa cruz biotechnology, Inc, santa Cruz, CA, USA),
CD34 (QBEnd/10, mouse monoclonal, 1 : 200; NeoMarker, Fre-
mont, CA, USA) S-100 protein (4C4.9, rabbit polyclonal, 1 :
50 dilution; NeoMakers, Fremont, CA, USA), Actin (1A4,
mouse monoclonal, 1 : 100 dilution, NeoMarkers, Fremont,

CA, USA), Desmin (ZC18, mouse monoclonal, 1 : 50 dilution;
ZYMED, San Francisco CA, USA) NSE (rabbit polyclonal, 1 :
40 dilution; Signet Laboratories Inc., Dedham, MA, USA),
Vimentin (V9, mouse monoclonal, 1 :25 dilution; Signet
Laboratories Inc., Dedham, MA, USA)2] ¥} &5 A}-£3)
o] HEGAIZl b 4°Coll A b5t 53t Held ¥ PBSE
AF skt 1 3 LSAB Kit (Research Genetics, Huntsville,
AL, USA)E AF-83}o] Avidin-biotin complex Hol| v} biotin®]
7Z43tE o)X} ghA|(rabbit antimouse IgG ; DAKO, Carpinteria,
CA, USA)E 3027t "h-2A7]3 PBSE AH3 X strep-
tavidin 845 1027 X 2|3l 1A PBSE Al &gict. 2
AN A 2+ DAB (diaminobenzidine tetrachloride)S AH-&3}o] 10
7+ ¥H-5-A17] 3L Mayer’s hematoxylin®. 2 757} tlz sk
F 3ot @n)g oz DA Gl ojg Ak A
& A7k Sle QR PAF ALk 0 A e
WAHoZ AN 284S 34 HETO 4Gt

+
AL 73§ Aol ¢k H HLE -, 25% ol E 4,
25~50%S ++, 50% o|AL +++o 7 WAl =

o o SL =
S, + ol4e YR B

r
O:

4) GISTsQ| MIE/ (subtypes) H|m

1] 318k of A of] whE A|HE-FH(subtypes)+= actin, vimentin,
desmin, S-100 protein, NSE &5 g Mslo] W] Fx]9l
A-E8] Wl of Foll ol 53 (Myoid type), 4173 % (Neural
type), <3}% (Combined type), Uncommitted type 5 47FA] 2
L elitH(Table 1). A7|HE wAsh AlE{E v|aal
ks, AlEfrol wE o|F Xo] & u]slict.

Table 1. Immunohistochemical subtypes of GISTs

GIST subtypes Immunohistochemical profiles

Myoid type KIT +, CD34 +, vimentin +,
actin +, desmin +/-
Neural type KIT +, CD34 +, NSE +,

S-100 protein +
KIT +, CD34 +, vimentin +,
actin-, desmin-, S-100 protein-
KIT +, CD34 +,
variable expression of above

Uncommitted type

Combined type

+ = positive; - = negative.
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Table 2. Old grade for defining risk of aggressive behavior in GISTs

Size (cm) Mitotic count (/SOHPF)
Benign <5 <5
Borderline >5 <5
Malignant Any size >5

Table 3. Clinical diagnosis of all cases before immunohistochemistry

Sites Clinical diagnosis No. of Pts.
Stomach (76) Leiomyoma 23
Leiomyosarcoma 16
Leiomyoblastom 1
Benign GIST 15
Borderline GIST
Malignant GIST 13

Benign schwannoma
Small bowel (27) Leiomyoma
Leiomyosarcoma
Benign GIST
Borderline GIST
Malignant GIST
Malignant schwannoma
Retroperitoneum (4) Leiomyosarcoma
Borderline GIST

Malignant GIST

Schwannoman
Duodenum (6) Leiomyoma
Leiomyosarcoma
Borderline GIST
Colon (3) Leiomyosarcoma
Benign GIST
Malignant GIST
Rectum (3) Leiomyoma
Leiomyosarcoma
Omentum (1) Leiomyoma
Adrenal gland (1) Leiomyosarcoma

1
4
8
3
2
9
1
1
1
1
1
3
2
1
1
1
1
1
2
1
1
1

Abdominal wall (1) Malignant schwannoma
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Table 4. New grade for defining risk of aggressive behavior in GISTs

Size (cm)  Mitotic count (/SOHPF)
Very low risk <2 <5
Low risk 2~5 <5
Intermediate risk <5 6~10
5~10 <5
>5 >5
High risk >10 Any mitotic count
Any size >10
KIT, CD34 expression
100 89
90 —
80
@ 704
c
S 60-
®
2 50
5]
c 40
Z 30 24
201
10 8
7 1
0 T T = T |:| 1
KIT(+), KIT(+), KIT(-), KIT(-),
CD34(+)  CD34(-)  CD34(+)  CD34(-)

Fig. 1. Immnohistochemical expression of KIT and CD34 in
GISTs. KIT = c-kit protein; + = positive; - = negative.
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LR o™, 0] 7] 4 8] GISTs 7Hd 2 W 3heh gl #gh
of] &3k Zlo] ol it} o] F KITH CD34ol] eFAl& Hol&
A 11498 (FA 487, A7k 667)9] HTFbol& 5514
(FAF 54.7£1.984], 932 55.6£1.694ANN 1, FE F AT
FA B 7172 B 46913 10L& & 30Y , H ] 135
7)ol et

2) GISTs ZIEFZ 2|8t KIT (CD117), CD342| {24

1229 9] $kz}e] £efol= =Z]-S KIT (CD117)8 CD340l|
gt A& o] 82l Wl g AIE Fig. 13} Fig. 20l
Sk 1229 Foll A 899 (72.95%)2] ZF o] KITS+
CD34 B0l okAlS B3, 24(19.67%)2] ZZ] o] KITe|
= FAE B9} CD3dllE SA4S 9o, 17(0.82%)

Fig. 2. Examples of the immunohistochemical patterns of GISTs. (A) KIT positive interstitial cells of Cajal (arrows) (x400), (B) KIT
positive GIST (x200), (C) Vimentin positive GIST (x200), (D) CD34 positive GIST (x200), (E) Actin positive GIST (x200),
(F) Desmin positive GIST (x200), (G) S-100 protein positive GIST (x200), (H) NSE positive GIST (x200).
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Table 5. Immunohistochemical subtyping of GISTs according to anatomical location

Immunohistochemical subtypes of GISTs

Location
Myoid Neural

Stomach Upper 15 (3) 2

Middle 3 2

Lower 4 (1) 0
Duodenum 2 1)
Small bowel 12 4) 1
Colon 1 () 0
Rectum 2 0
Retroperitoneum 0 2
Omentum 0 0
Abdominal wall 1 (1) 0
Total 40 (10) 8 (D)

() = number of recurrent GISTs.

9,] zx]oﬂ,q KIToﬂ _O_/H.C_L io]uﬂx{ CD34oﬂ okx-l,c_a EOI]
GISTsZ Agkstgich. KITS CD34 ol S48 Hol:= 8
(6.56%)% GISTs Zholl A 2|2 stsic}. 1220 Toﬂxi 113
1(92.6%)°] KITell %Al-S E T, CD340ll+= 909 (73.8%)
o] 9¥A& Hol, KIT7} GISTs Algkel] v Agtelglom, A
o5 7& HIALE, BEILFE, BELRALE, GIST
ToE AP %3}9] o] GISTE AR k=gl

3) GISTs2| &7|9 HAStH 2RO ME Hlw

o d A gtol| whel GISTS] WA E7E A7HE
vl ch(Table 5, Fig. 2). A7|HME 2 o] AA| 1144 =
A7F 716l(RAAN S 623%)E 7HE wokow, o] F Aol 44
oA 9] 38.6%)7} WHE x| 7hA WA HIET) =9k, F
Kol 124]], s}-ol] 15617} WhAskgict. 1 2] dzbell 4] 27¢]]
(A9 23.7%), Aol A7l A 64, thAol| 4] 36ll, 2| Aol A]
26]], T8 abof| 4] 3e]|, AovdollA] 19|, B ol A 165 Ho|i
ek AA A7 5 =01 & wll Myoid type- 40911(35.1%),
Neural type 84|(7.0%), Combined type-= 231](20.2%), Unco-
mmitted type= 434)|(37.7%)E& E.©, Uncommitted, Myoid,
Combined, Neural type =2 & HokoL} AEFA= 2

g Zol7t gl rh(Fig. 3).

4) GISTs2| 0| F0|=2 2l 7182 SZSAAHLL M2
2 SEAMAS Hlm

71E SEAAN e 53l AEES AN 80.53%, A
5231%% EAFoR °4*} Z}o)7t 919 3L(P=0.1418), A=

& SaAlAll whE 51 AEES FHAET 100%, AT
5147%% SAA R §o]8t xfo]E B rh(P=0.013)(Fig. 4).
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0
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Survival rate
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Uncommitted
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0
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Fig. 3. Kaplan-Meier estimate of postoperative survival rate ac-
cording to immunohistochemical subtypes of GISTs. P-
value was computed by log rank test.
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Fig. 4. Kaplan-Meier estimate of postoperative survival rate according to Grade for defining risk of aggressive behavior in GISTs. P-value
was computed by log rank test (A. Old Grading system, B. Recent Grading system).

Table 6. Change from difference old and new grading system for defining risk of aggressive behavior in GISTs

Sites (No. of Pts) Old grading system

Stomach (71) Benign GIST
Borderline GIST
Malignant GIST
Small bowel (27) Benign GIST
Borderline GIST

Malignant GIST

Borderline GIST
Malignant GIST
Benign GIST

Borderline GIST
Malignant GIST

Retroperitoneum (3)

Duodenum (6)

No. of Pt (recur)

New grading system No. of Pt (recur)

Colon (3) Benign GIST
Malignant GIST
Rectm (2) Benign GIST

Omentum (1)
Abdominal wall (1)

ATl =E=ES

5 EE AN FSHGIST)Q| X0 ME Hlm

Table 6914 GISTs®| A7l wh& 275 WebHS . 7k
A FTulal= T oaAbv)ol 99 2L A9 2 A7) 9
%o—] z1-7]lﬂ3 H],u_a ﬁl— 2= o—lo—h;}_
T Tl el GISTsE= AA| 114¢)] F 5240l s
=k 99 AA 716 F 3200(45.1%)7}, £A-L 274 F
13611(48.2%)7F Lol ek 3 T-2] T Z7]= el
4] 10.6+0.2 cm (4 4 cm , HH 20 cm), &4l 4] 10.6+

GISTs A& vl

&

Borderline GIST
Malignant GIST

32 Very low 3

12 (2) Low 29

27 (12) Intermediate 7
High 32 (14)

8 (1) Very low 1

7 (1) Low 7 (1)

12 (6) Intermediate 6
High 13 (9)

2 Intermediate 2

1 High 1

3 Low 3

1 Intermediate 1

2 (1) High 2. (D

1 Low 1

2 (2 High 22

2 Low 2

1 (1) High 1 (D)

1) High 1)

1.1 cm (A4 2 cm, AW 19 cm)E F2]3F 2ol &= glgdch
(P=0.2990). T} FAHEE G $ollA] 48.3+11.471/50HPF,

&7 ol Al 20.5+8.270/50HPEE. A=Al A -2]s}A)
el LAY 3260 F 1497} AL
(AEHE 437%) s BATL, £AolA nPT 130 F

(P=0.0390). A&

At

9¢]|

o ALANLE 69.2%) e HolA HHEct =2 ALES B
o} EAF G904l 9lalthP=0.2221). A #A7]olA]
HEAel 198 GISTsS 21 FHAZEL 529%%.2H,

51 AEEL 502%%9 0 9 &
7o) FUAZEET AEES Wl B4

Aol A 2] ¥ GIST
shadch flek &%
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Fig. 5. Kaplan-Meier estimate of postoperative disease free survival rate

B
—— Stomach (n=32)
---- Small bowel (n=13)

+ Censored data

[]

®

= P=0.5726

®©

2

>

S

(%]

0 T T T T

T T 1
0 20 40 60 80 100 120 140
Months

and survival rate according to location of high risk GISTs. P-value

was computed by log rank test (A. disease free survival rate B. survival rate).

ol A1) 2d FHAZEES QollA] 63.5%, LA A 26.6%E
)8k Zo) 7t A2 Th0.0466). S AEES oA 55.7%,
&bol| A 244% 2 Aol A gk o) fol3tk 2ol 7} gl
th(P=0.5726)(Fig. 5).

L2t

1

GISTs®| gole Ba W& A 19801 o] A ell leio-
myoma, leiomyosarcoma, schwannoma, smooth muscle tumor
of uncertain malignant potential (STUMP) 52 & H&lo] &
th, 1980tell EolAw A Aoz GISTY| 7ide] =415
ok 19801 FHbollA] 19901 ZHlel] GISTsS] £74 %9l o}
33 el (subset) 2 Gastrointestinal autonomic nerve tumors (GANTS)
7} 715 9l 19981 o] & = Interstitial cells of Cajaloll
A 719438k Foko] B & Gastrointestinal Pacemaker Cell tumor
(GIPACT)2}aL &0} b o] Al7]= 3 glek.(1) GISTs
el Fedk dglew Ay elo] 24 7)ubAl &4
(Transmembrane tyrosin kinase receptor)Sl KIT (CD117, c-kit
protien)¢] 2% Ho| & QI3F A &HQl Q7L HaEa
Qt}.(10) o] KIT (CD117)E HYsstd o g sl &
539 9 ARA A EFE Zdse SAS Hele
Interstitial cells of Cajale] GISTS] 7|1 A|EZ o AR 9
t}.(I) Interstitial cells of Cajals= GI tract®] myenteric plexus W]
ol ZAslH Al gut peristalsisS ZAstE 715 7HA I Q)
t}. Interstitial cell of Cajaloll4] E3¥]& £ o} Eo] o
QIZFQl CD34 w3 A5k WAL= o] &5 o] gron}, KIT
7} CD34 Kt} B & 9IS So]%7) 2 Zle R dviA]
A= CD117E Algkell Hol Agsta glar, 57 ) 7+
A F FollA KITell A& Hole 57 | Sgiks ¢
A A FEHGISD LR Aeksfiof Hrke WEE 3kaL
ATk (6,7,11) HEEA] KITel| kg olofofA it 143 -4

i
=)

ZXHGIST)E At = Qhe7holl thaljl Al Aol B
o] ke Zlo] Aol (6,7) A thF-E2] dellA
Al 97 ZHAA] FHGIST) Aol 3 ekl =
Paraffin-embedded section)ol] KITol| th3al &A1& A A
S QA Holl whet o] Al 1A 7HEA FHGISTs)o]
She fol EF 293 Atk KIT mejelal by &
Holz Fokollut F3tE|ofof stk HAEAA =k 2
ek AAl 148 A FHGISTs)o| AR KITel] 14
FA= HolA Fste = 47HA 7357 Ak A, Al
%] E-A (cytoarchitectural feature)< %134 ¢l GIST
Ro| Ak W sfeted Al o 52 u]2bA) ner)?] 7
34 Ale] FA|(some type of fixation artifact), 71
(section drying) ¢t =38 Holl =&, FA= A &
2 U5 g5t AAE e AgH A golct &
2 A3 FH el A e] A (sampling error) wiitol] KIT
Hol& ZA$E, KITo| 4% HXE(focal distri-
bution) & Ho|E tumorEHE] YF 2 zFukS AF
(needle biopsy )& o] AH F-loll KIT A H-9171 £
517] gbot 33 Alo] <k 7 7$o]ck, A STESTI A2 ¥
o] t}& el clonal evolution® & ¢lal] KIT expressionol
HE Aotk nARte g o] WiAlE g HL ASE(<
2%), KIT mutation®]1} KIT overexpressiono] $lo] B AYs}+=
7dFoltt. olHA ole] =gl HFE Tk olAlE
spindle cell (or epithelioid) stromal neoplasm most consistent
with GISTZ}aL W 5]o]of glr}ar FAsl31 Qrt. Miettinen
3} Lasota(12)°l] €314, KIT (CD117)0ll= <F 94%0l| 4] kA
= Holx= Zle® dHA Qi AR dTellA] 1229 9
gzle] &lol= 22S KITol| it FAE o] el MY
g Ask Az}, 1139 (2F 93%)0lA KIT HAS Bl =5
9H (2F 7%)0ll A KITell 242 Hich #Ax-52 Ag Az
A 159 7 ARDE BBLE BULTALE, GIST
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o2 AHHGY g diF-Lol GISTZ A A= ¢l

CD34: 60~70%2] HAES Holu}, A7|H 2 FAukS
= Ho|& o] ek7ke] Ao|7l e Ao E deA gt
Azt 2] 9 90% o]/l A, $lell A= <k 85%0l4]
FA & Holu, &7t 749 <k 50%7te] FAS Helckx
Hyw 3 Qleh12) AAES] AT Azl oshd oF 70%el
A CD340l| kA Hlow, &aodlA] < 56%0i4]ute]
CD340l| A& Hol= v, 9JollA] 87%9] FA& Hol=
Aol 7]1&9] v RS} vl ek WE Kol 9ol
H of Fof|A & KIT (CD117)L} CD340l] A& Hol&= 114
el zAvkE e g i

GISTs+= pharynxoll 4 anus”7}A] BE GI tractoll 4 A7
Rem, 5%0l14 7BA o] 2] e] A7 At g, F
ahgollA A F Qe AeE 4EA ek $A(52%)°NA
7 ol A7, 2425%), WE(11%), AEG%) TR
Bo] WhAislE o & gefA glom GISTse| 2/37F oHAdQl
Ao g AHA Uk (5) PN E Lol A WHAYSE A5
of|Z7} £4] ¢k Ao E g A QUrh(6,7) AAES] AT
AAE A7[MEE & ] AA| 1149 F $)(stomach)7} 714l
(BA 623%)E 7H @k ew, o] T Aol 440 A| 2
38.6%)7F WaE o] 7 WA Wl E) E9kaL, Rl 124,
ol 1500]7F WhAYekict. 2 o] Aol A Aol A 6], 47
of| A 27od|(KA| ] 23.7%), kel A 3¢l|, Z Aol A 26|, 3
Fabol| 2] 3¢]|, &rgollA] 1o]], HHof|A] 165 Ho|a gl
aeu} 7h wbAe] g 919k 449 GISTsE AE&T
FHAEES vlast A 2l FHAEEANAE LAl
A AEgo] kot AEEAE [Fo3t Aolvt
glo] A7IHEE of| 3] Xol7} ctka A = gk

NI A FFGIST) < thddt B3te s Hols &

A8a

2~

T

X
i

Aol =, 5 (myoid type), 417 ¥ (neural type) Z+7¢
2 AYAen Hophe A9 T A EAR A8

(combined type), - 7FA &5 A& HolA| 2b= 7d-F-(Uncom-
mitted type) ® g = At} H-E stainingoll 4] &3] o <
Yt A4S AARN A $2 meisia 2Ag Fo) 7
B3 23 e AEE & g vk A3 Al
A+ GIST7} actin, desmin®l] tHat slAol] kA& Holw &+
% (myoid type)e]ZkaL d}aL S-100 proteine]u} NSE (Neuron-
specific enolase)2} 7+ neural crest antigenol] ¥4l Hol™
21743 (neural type)ol ekl slgich. 21733 FollA HuisiA
A&7 A 3o EAE Kol 7 -5-F plexosarcoma %
£ Gastrointestinal Autonomic Nerve Tumors (GANTs)Z}+= &
o] & A&3t7]1 = &) actin, desmin, S-100 protein 5ol
25 A4S Kol ZF A% (combined type)o] 2t s}
31, Uncommitted type %+5=3| vimentin¥} CD34 (human
progenitor cell antigen)ol] %415 Hol A9z} At (5)
AAZE] Aol AA A71E 550l £ ulf, uncom-

|

mitted (37.7%), myoid (35.1%), combined (20.2%), neural (7.0%)
type O & Wtk 7 typeH E AEE] 8 Ho|=
itk W 223134 subtypedt o] $9be] A Al
gk A7t WSk e (6,7,13,14) study® 2 B2 2ol 7} 9l
Ak £ o U TGV 33 wEEgd o gt At
¥ g deelE A

GISTY] ol$5 FAste dl JolA Adse M &
g AEE 2719 FAEYE Foleh(s) ol & o] &3k GISTs
9] ¥ of|F5 A3t TFAAIR 71Ee FA, A, &
4, 372 Ve WHo] o] guo] ftou, & Al <
3| A= 1 em "]Eke] 22 GISTsE Al€jsaL, 454
olu} T3 E Kol ik GISTsES] 23 2 Az}, A
wolul Aoz} 754 el Aol ot EAgche Aol
SABle] o, kAT 2 Aol dvtE = e &
ol 2 F¥sl7|Hobe Aoy} Aol AR EE YEhlE
ZANET, AT, AT, AT, 470 E 3
3l consensus7} 2001 o] Foj 3]t} o] 7 7}A] SFA|A
£ vlazal] & o, 94| 7t 24 o] F = BE AAA T
S Tolek 71E SEAAl sl FAEATT A
ow F717} wi§- Avigte BAA T S3lA wof oflF
ARl o] A Bt 2|t A Age B
Rk AREL QAT ATtol| oJshd, 7]E] SFA Al
A= 51 AZEEo] AAA 80.53%, DA 5231%E 5-25HI
zpolutA] ek AIRH(P=0.1418), A 2] SHAAAA = 51
AZgo| F7H T 100%, LAPT 5147% = 2pol7t &
g3lA A (P=0.013) ol ¥ &S 13t SHAAIE T 3
&3k Ao vehstth 59 7 AEES 7189 A
oAlA ZAA 79.19%, A 49.08%0| 1, N E-F SFA| A
A ST 100%, LART 47.65%9 4 7]1E SHAA
o NEL SFAA EFollA FolslA Zol7b YA
(P=0.0333, 0.0019), 7]1=¥ SHAAY AALTNA 54 F
H| 2 7)ol Asle] Adsle AlEo] FEE o] A
A GISTs WollA] ol|$9] FAA4E o] FA F3la AUxeh
e ol# gt AR5 FH T SEAAAE BT 9
TOo 2 Z3E|o] FZHAPATH QT HellA 9 AA
= HoFa glo] HEY o|¥F odF SEAAE ¥ U
PG AgA ol dFe Hol FAUh AAES Yo g F
ZH ol Sl o] B 3AES FF w3y o]
Zoll Yot dlF oS SFAAlNAE X & 3 A
Ve e e e A F e AEE Wel v
= T U& Aolzka A7H

upARt o g Aabol| A kA !
17 9] 3kAtoll A SolalA| &4k FEAA A3 & 1370LRE
off trgoll thAl AR 7HAA FoFo] Aslke] A A
th S FE Al U9 27+ 35 emol R, A Bl
7} 1/SOHPFS. 2 A f1 4ol Fepglot, 7 WAl v &
%] 7] 45 cmoll A G471 60 0] 4/50HPFLZ
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