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Clinicopathologic and Immunohistochemical
Features of Gastrointestinal Stromal Tumors
(GISTs) in the Colon & Rectum

Kil Chun Park, M.D., Hee Cheol Kim, M.D., In ja Park,
MD., Chang Sik Yu, MD. Jung-Sun Kim, MD.! Jin
Cheon Kim, M.D.

Departments of Surgery and IPathology, University of Ulsan College
of Medicine and Colorectal Clinic, Asan Medical Center, Seoul,
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Purpose: A gastrointestinal stromal tumor (GIST) is the
most common mesenchymal neoplasm of the gastroin-
testinal tract. There are only few reports in the literature
describing colorectal GISTs. The aim of this study was to
evaluate the clinicopathologic features of colorectal GISTs
and to verify prognostic factors. Methods: We reviewed
|4 patients diagnosed as having primary colorectal GISTs
between 1992 and 2003. Clinicopathologic variables and
immunohistochemical expressions were analyzed. The diag-
nostic criteria and grading system for the GISTs were based
on the proposal by the National Institutes of Health in April
2001. The median follow-up period was 27 (1~137)
months. Results: The male-to-female ratio was 9 : 5, and
the mean age was 6| (37~76) years. The primary location
was the rectum (I 1 cases, 78.6%). The mean tumor size
was 7.7 (1.5~17) em, and the mean number of mitoses was
33.4 (1~150) per 50 HPF. Of the 14 patients, 10 patients
(71.4%) were regarded as a high-risk group and four pa-
tients as an intermediate-risk group. KIT protein and CD34
were expressed in 92.9% and 78.6% of the cases, re-
spectively. The patients were subclassified based on im-
munohistochemical expressions as an uncommitted type in
I'l cases (78.6%), a combined type in 2 cases (14.3%), and
a myoid type in | (7.19%) case. Recurrence occured in three
patients (21.4%) who were in the high-risk group. Con-
clusions: Colorectal GISTs occurred predominantly in the
rectum and tended to be classified as high risk, which was
the most important risk factor for recurrence. Accurate

diagnosis and grading are important for adequate treat-
ment and accurate prognosis. J Korean Soc Coloproctol
2004;20:371-377

Key Words: Gastrointestinal stromal tumor (GIST), Colorectal
neoplasm, Immunohistochemistry, KIT
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KIT §-A 7] ¥ o]0l 2]t tyrosine kinase KIT thuj 2]
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2 Us ge] BAS o F9
Sleh. Alek A] by W Wol Lk 19
T AP A= ALt GIST] 24
Jd National Institutes of Healthol] 4] A A]3F zut =l
o] AFEE 7|F o8 2 H¥ F(very low risk), #] ]
gl (low risk), & 7+9) 8] F-(intermediate risk), 1193 7-
(high risk) & 2 W FaAA BALE APstl o,
GIST?] Xtk 7]& CDI17| A4S EQl 7
CD117¢0] FAolu; HAHQl GISTS] #Held £4-&
Holm A CD34¢]] 9kAS& Holil, g-smooth muscle
actin (SMA) 2 S-100 proteinoll &= 248 HQl H&g
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A dloll 4] CD117, CD34, SMA, S$-100 proteinol] th&k
ol 23 g Alasteleh W g 7heke] Al
Zoiel, 4 & olojxl Lawtel 14 sebe Fol 2
AL 4pum FAZ A F Q=g 28| Yol 90F
ZF 55~59°CE A x|sl 3L xylened} 100%, 90%, 80%,
70% A& A-Este] bl A& Ao
FAA S =] A3l ahE T rloNA 1557 A
A5 st A4 84S AAs7] Al 03% FHAbet
A2 1587 X 2]¢ & phosphorylated buffered saline
(PBS) St 2 SEA 33 AHaglch ulSe|H of
A-g A7 Yl 4" A (bovine serum).o 2 308 7F
HE2-A]7]51 CD117 (polyclonal, 1 : 400; DAKO, Den-
mark), CD34 (monoclonal, 1 : 500; Immunotech, USA),
SMA (monoclonal, 1 : 100; Dinona, Korea), S-100 pro-

tein (polyclonal, 1 : 50; Zymed, USA)2] ¥4} A4S A
Sl W2 A7) Th £°CoNA 3 Bk Aeld &
PBSE AlF3l9icl. . ¥ LSAB kit (Research Genetics,
Huntsville, AL, USA)E- A8} Avidin-biotin complex
Hol| ulz} biotino] g% o]} &A|(rabbit antimouse
IgG; DAKO, Carpinteria, CA, USA)E- 30871 ¥ 4]7]
3L PBSE AH 3} 3 streptavidin 202 10871 X &)s}
31 1}4] PBSE AAslelc). Wt Al 2= DAB (diami-
nobenzidine tetrachloride)& AF-&3}o] 10E7F ¥F-&-A]7)
3L Mayer’s hematoxylin® 2 787} thz 43 & 34
3 Wngoz B

W zay g F1FeE b You 2
Fatglen, SMAC| <& HolW <53, S-100
proteinol] 9FA)-&- Ho|w A17d¥, SMA®} S-100 protein
o 25 94 & Kol T4, L5 S40|5 CD34ol

uk okA-S Ho|w uncommitted type & 35t}
3) &3 2 9 xjurel e

el 94, AE, 24, ¢ 9L A2 A% Sol
WA 9T 7S BAetem, T el
7

.

& el ARASE 24 Sejol = A wiRtow
¥ 27, FRY AL S, EF W ALY 2
A%, YA Aol o, T A He AE 5

ZARSAT. £ & HF 24 72 DA ~137

7Nyel et

4
1 A4E =3

7o) GISTE £717 HYellA 548 tige) o
A Eok 3 0.26% (14/5,3454))3 R4 6193aL, A A GIST
2 6.1% (14/299¢])%i ).

ge] P wlE 9152 dAeA sk, A
gk A B AH-L 614137~ T64]), Tuleld & 60) 2
#28%%ck F 24 MHE Yehi: A9} 5ol
(357%)F 714 Brem, 3 £2 24](142%), B3
Z307 AR E RS 200(142%), S 200](14.2%), 3
229 23 1617.1%), ZE 16, 24 1] £o2
byt

SurA Fore] 9XE A 116(78.6%), HEA%
261(14.3%), 277 1617.1%)2 Aol Tty
of. ghxbe] AMolu} Aol whe} Fope] whay 91
Ao)Z Ho|A] gkk(Table 1).
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Table 1. Clinical features & survival status in 14 colorectal gastrointestinal stromal tumor patients

Adiuvant Disease-free Overall
No  Age/Sex Symptom Operation ! survival Recurrence Status survival
treatment
(months) (months)
1 62/M Constipation APR* - 37 - ANED 37
2 64/M Constipation Anterior resection RT§, CT 46 — ANED 46
3 54/F Constipation APR - 24 - ANED 24
4 68/M  Constipation LART CT 37 - ANED 37
5 76/F Hematochezia APR — 6 — ANED 6
6 67/F Hematochezia LAR with CAAT - 13 - ANED 13
7 43/M Rectal mass APR RT 31 — ANED 31
Right
8 63/M RUQ mass 1gh. CT 31 Liver metastasis AWID 34
hemicolectomy
9 70/F No APR - 6 — ANED 6
10 37/F Anal pain APR — 3 - ANED 3
11 56/M Anal pain APR - 1 - ANED 1
Left
12 61/M LUQ mass . — 3 Peritoneal seeding DOD 4
hemicolectomy
Anteri
13 53M  Abdominal pain oo CT 6  Peritoneal seeding AWID 6
resection
Hartmann’
14  74M  Constipation ann's RT 137 - ANED 137
operation

*APR = abdominoperineal resection; TLAR = low anterior resection; TLAR with CAA = low anterior resection with coloanal
anastomosis; SRT = radiation therapy; CT = chemotherapy; ANED = alive with no evidence of disease; AWID = alive with

disease; DOD = dead of disease.
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Zoko] 7)== H 7 7.7 cm (1.5~17 cm)Q 3L, 5 cm
| Ut 403(28.6%), 5 cm ©]AF 10 cm ®]EF 59|(35.7%),
10 cm o]Ael 7L 541(35.7%)%i k. 5089 1wl
Aok FAREE v T 334701~ 1507 AL, 570
o3l 77} 1260(85.7 %), S| wukQl 7397} 24|
(143%)c}. Eke] 719} FAEY ol ubE A
2 Aol P Eol W2 SFAA WA LR 148 B
Ashi, 1099](71.4%)9] 735 32918 (high risk group),
4¢11(28.6%)7} =7+9] 4 F(intermediate risk group)oll 3|
2= At AP T (low risk group)e YRt FU H
A} 8 AL 77 664](42.9%) N A HSrt ®=
gk, FoFo] AHE ol 4 2F o2 A3t A9t
6011(46.2%), AtA|F 2742 HQl 97} 64](46.2%)
93 tH(Table 2).

Foko] F=zA Holw YT EFEE 14
(71%)A Ao, & A L4 Aol & Kl o+
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CD117 (c-kit), CD34, SMA, S-100 proteinol] th&} v
2H 33} e ATE BASE, 131929%)l4]
CD117 (c-kityol] oA W3-8 HI L, 1|(7.1%)l A=
S HH5& E il CD340] tslj A= 114(78.6%)0l
A kA uh2-2 SMAC] WAl E 54)(35.7%), S-100
proteine]] A& 30dl21.4%)eN Al T2 A HbE-
£ B3 chFig. 1). CD117e) SA4E& B 169 A5+
CD340]] kA8 H gl o1} SMA 3 S-100 proteinof] =
A< Btk

] o 27 3} 8F of e ol] up-E A (subtypes) un-
committed typeo] 11cl(78.6%)% 714 wkx, &34

(combined type)o] 2|(14.3%), -8 (myoid type)o] 1
oA|(7.1%)ch. & Aol A 417 % (neural type)S- 2
=] ¢kgkrh(Table 2). Uncommitted type 11¢d] & 8]
(727%), €33 26 257 2@l fid= et
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Fig. 1. Microscopic characteristics and pattern of KIT protein expression in colorectal Gastrointestinal Stromal Tumors (GISTs).
(A) GIST showed usual cytologic uniformity and syncytial eosinophilic cytoplasm. A perinuclear vacuolization pattern is
common (H&E stain, X200). (B, C) Tumor presented diffuse, strong, cytoplasmic expression of KIT protein in the majority
of tumor cells (ABC, X200 in B, X400 in C). (D) CD34 expressed in three quarters of tumors (ABC, X 200).
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ol

auis gAdene] WEXEE AWeithTable o] WAE o] 344 X8k APsidch At 39)
). g7 Zboll B2 X 82 STI-S571 (Gliveo) S AHE 257 29y o) gl
°P B S Y AE 712 3 133496 ~3Delgl e, F

Y
q

p



%7

o] 591 vhgel 9]

4

A 784

b

ofid

el

g el

Table 2. Pathological & immunohistochemical characteristics of 14 colorectal ‘gastrointestinal stromal . tumor  patients

Gross & microscopic findings

Immunohistochemical staining

No ; Grade - Subtype
Size Mitosis Necro- Hemor- Serosal Mucosal - CD117 CD34  SMA* S-100 ~
(cm) (/5S0HPE)  sis rhage invasion ulceration. (c-kit) protein
1 6.0 90 - L - + + + Facal : - Focal ‘High * Combined
2 4.5 11 - + — = + + = - High Uncommitted
3 1.5 6 - + - - + + — - , Intehnediate Uncommitted
4 110 50 - - + + + - - High Uncommitted
5 80 7 + - - + + + = Focal Focal  High Combined
6 76 2 + T + +  —  Focal  Intermediate Uncommitted
7 45 6 + +o T + + - - = Intermediate © Uncommitted
8 . 125 150 + - + L+ - - - High Uncommitted
9 6.0 65 — - + - + + - - High Uncommitted
10 35 6 - - - + + Focal — Intermediate = Myoid
11110 12 + + + + + — — High “Uncommitted
12 170 50 + T — + - - “High Uncommitted
13 5.0 12 - = - - + - - High Uncommitted
14 100 1 — = o - + + + = < High Uncommitted
*SMA = g-smooth muscle actin; HPF = high power field; + = positive; — = negative.

ZHmedian) A WZE 71742 247091~ 137)0] e}
(Table 1).
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Al (sampling error), A, STI-571 X & Fof| o} |
9] clonal evolution©. & ¢)3] KIT expressione] 3= 74
<, ukA) ‘?-.L_Q_i KIT mutationo] 1} KIT overexpressiono]
glo] WHASHE GISTS] 7154 0] glek. o] A 9]
3ol APH = ZES spindle cell or epithelioid stromal
neoplasm most consistent GISTE} 3 sl = ?ﬂ-ﬁ}.”
B ol Foll A KIT §4& 8l lolle AE F2EHe
2 Al GISTol 2= Q3L CD346ll A, SMA
1) S-100 profeinol] A S ioﬂ 4] GISTE ?ﬂ‘?}t}git}.,

7)%&2] 7 GISToll tigk ¢l 7ol 4 %E KIT (CD117)
ol ok 94%ellA g Mol Aoz deid 9w
B, 2 ol ol A K 136]1(92.9%)ell 4] KIT 4 wb--&
Helth CD34ol] el FAES HAAH 2 60~70%
A% w|A9h, A7PEE Zpel7b o] HAellA = 90%
ol 4ol A A S Helvkw 3tk AAES A A
3}, CD34e]] gk A kSl 116l](78.6%)01 2] B4
o] 7129 FAFRTHE I Ao vetuirh w3
Micttinen 542 d}# GISToll4] SMAS} $-100 protein
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FollAE SMAG A wreS Hal H$ut sel
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desminel] th3t o] FAE Hol™ T8 (myoid
type)o] 2}l $}3L S-100 proteino] L} NSE (Neuron speci-
fic enolase)®} 712 neural crest antigenol] 2FA1S Hol
W A7 meural type)olekal s}¢lr}. Actin, desmin,
S-100 protein Foll 7 FAS H AHAS$ A
(combined type)e] 2t 619131, ©h<=3¥] vimetind} CD34
of A& Kol Z-$ZE uncommitted typeo]e}x A
SJetgich WAz A8t Aol W AT} o5
ste] Aol digt 77t ggkoy A7HeE §
& o]zt Yk ™! 2 AE2] Aol = uncommit-
ted type (78.6%)°] 7H4 BkaL, £y, T8 oz
vebskeh aeiv A4 BEE A ggkh e
B9l 3¢)j7} 25 uncommitted typeo] 9l o1} FHe =4
2 3 v & Z43E ol Fh AR dlFell o
g ADBAE AVl F o S Zelvt 2 s
W GISTS] 94 248 F%el 271, A%, 4%
Fgoll weh kA vehel. & AT Astel it
WE57%)7} 7V ek, hee s g BE, 8%
7, 99 59 o3 TEH Yk GISTY Ak
W g F 2APAZ gAY 4 A e
T ol ¢ A A oz WA A, HA
A S8 295, AHE D2RY, A1 B, =
d A Fol Atk o] AAEL] BAELS HIE
uld} 40~75% AEE o] F KQIthP GISTY x| 8%&
Fe4 A7t A 32U ASE LA A3 9
St ol WA AEE wAIt Adm B
t}.'*" Roswell Park Cancer Institute®] E-Ajol] wtz
4 BANE AAAQ] Ao YeAE 76%, &
o} AL 64%2 Bas|gich. E& GISTS
YHHE Q) A E B, 51 REEo] 50~60%0]H 10
d AEELS35~43%0E B 9ok GISTel| o3t
B 4 el olF ARSol ol P ATE
o] o] Fo{ AL glo1} o]dl thEt =gho] w-ou], &)
AAE %o 275k FARD 47} olEE SA4
+ ul JolA 7ha Fed AgE dEa” 20019
4 National Institutes of Health (NIH)ol]A] GIST work-
shopg 713 ¥, 7% A] -4 4] 2HAEE 1 em 1[gHY
B GISTE AlS)ew, YPFoI} ZFE Holk
Uik GISTE 8] 34 Az}, Aol Hol7h 7Hs4
o] Aol Jort EAgs Holl TABk] oA, %
43k e AvAol T A 4 Yt Lol 2 Edlel
71E ke GISTE $%49] 2719 AR Foll &
Ak gl Aol JPEE V|Fo g 2AYY FE(very low
risk), #] 9] & - (low risk), % 7+9) & F-(intermediate risk),

n

-

2

T A7 (high risk) 2.2 UrE A28 SFAA HHA
o] AP o] 2L EFAANAE ol % A
Aell ol FAED 71 Z71Hg $A3kE Aee
X2y}

E AFAE AMZE SHAAIE 14dE B53
£ Atol] w2, 106(71.4%)7} AT, 411(28.6%)
7b SAETN dgdEE AegE vebyge uiA
GISTE WF-Eo] GAolels 7|&E2] Ko,
B AFANE 2R SHAETE o)l B3] A
Wk 30f](21.4%) 9] % 25 @ Foll sidE ook
olfl FwellA & ul, tha GISTE el7]o) uls) ot
A5t Fow k] A7)9 FARASI) Ao}
AFE dF3le AR E 5 S Aoz Kk £
& W A9 At A48 Bl 69d] F 24(33.3%) 004
A 274 2o, Zel5r) ol Atate] A
HAE 2 = g

V4 wol Aee, nAYEY TS} ¥ AgE
2oke S4¢ At 3% 2719 §4 pas
g wgo s ¢ nPYFol ¥ A2 Foelkch
A i o H 4] GISTS] B9 4A% A g
& hEA wHok ¥ Rolw] ¢ F nYPToz B
R A9E 37199 2832 9 Glivee 5 0|8
¢ 439 H2N8Y £4e ok & Aol
e A FAR Aste] B AT ATE Yz
al71E o} # ¢ 2, v GISTS] 914 Faoll ik s
o 5l At ¥ AAE AN FF A 2ol B8
o] 57] ANAE B ATE ElZ 23 o B e 2ol
ok Y 2UBY AZHE B¢ A4AY AT
2oy Aol
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