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Fig. 1. Measurement of maximal diameter of GIST on CT gas-
trography.

B8 2o SPSS® (version 11.0 (SPSS, Chicago,
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Fig. 3. Distance from gastroesophageal junction on volume render-
ing image.

Fig. 2. (A) Longitudinal location of
tumor: tumor is located in upper
third of stomach. (B) Circular loca-
tion of tumor: tumor is located in
lesser curvature of stomach.
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(1) 39| 37|: CT gastrography 2 &2 g Z-ofo| 7] ¢}
el Azt BaAel 4o 27]E vlasgich CT gastro-
graphy 2 ZA %} Zoko) HF 77| 5124344 om (BT £
FFHzh9gem 2 cm v|uk, 2~4 ¢m, 4~6 cm, 6~8 cm,
8~10 cm, 10 cm o|Akol] sljeksl Zoko] zHz} 24, 164,
13e], 1o], 1d]l, 5ell3ich. We] At Eue Fo 2719
vzt Aa} e x4H¢] 0~0.5 cm, 0.5~1.0 cm, 1.0~1.5 cm,
1.5 cm o]4bel] sfebale Ay} 22k 2000)(52.6%), 124
(31.6%), 5¢(13.2%), 141(2.6%)%3tH(Table 1).
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gastrography &) F-34 Fok X 45 173, FF 13, 3%
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(79%)R 31, B34 A& AR, kS5, i 4t
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Table 1. Tumor size and size difference between CT gastrography
and pathology report

Difference (cm)

Size* (cm) Total (%)
<05 05~10 1.0~15 =15

<2 1 1 2 (5.3)

2~4 11 5 16 (42.1)
4~6 6 5 2 13 (34.2)
6~8 1 1 (2.6)

8~10 1 1 (2.6)

=10 1 2 1 1 5 (13.2)
Total (%) 20 12 5 1 38

(52.6) (31.6) (13.2) (2.6)

*Tumor size measured by CT gastrography.

Table 2. Location of tumor (longitudinal, circular) according to CT
gastrography

AwW* Gc'  pwT  LCY'  Total (%)
Upper 1/3 2 7 6 11 26 (68.4)
Middle 1/3 4 0 1 4 9 (23.7)
Lower 1/3 1 0 2 0 3 (7.9
Total (%) 7 7 9 15 38

(184) (184) (23.7) (39.5)

*AW = anterior wall; fGe = greater curvature; Tpw = posterior
wall; SLC = lesser curvature.

(23.7%), 15¢1(39.5%)%3tH(Table 2). CT gastrography?] &2
4 AAE B 5 2743 dxsden, WAl &7
93t A4 Ax= WA S AlgeA] @ 3ele}f v
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273 dAsgier. v Fkel &4 SiXE CT
gastrography £=719] 81.6% (33/38)¢} WA 4749 75.8%
@5/33)uke] T L7 YA AAE Y WA
4 wwlo] Ho|x| GEIH 2ol B 98] g3 Wwoe g
CT gastrographyoll A= kel arl, &%, I54 AXE
geldt = e}

G ME HER, FEFFEH 3LNX 22 CT
gastrography 2} 2|4 B 59 & o] &3 G dellA] AA S A
BHE A2lE 248 7497} 200, SEANE A2lZ =
A% 97 9elReh AAE Y S8 9009
I Agl:= 45+26 cm (0.5~10.7 cm), S-FH g =4
90J|9] 7L 6.042.9 em (0.0~9.4 cm)3th. A1 5 HEEEE]
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Table 3. Distance from gastroesophageal junction or pylorus
measured on CT gastrography

0~2 2~4 4~6 6~8 8~10 =10

Total
cm cm cm cm cm cm
G* 6 5 10 5 2 1 29
pf 1 0 1 2 2 3 9

*G = distance from gastroesophageal junction; TP = distance from
pylorus.
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Table 4. Comparison of open surgery and laparoscopic wedge
resection

Open surgery ¥ LWR?® P-value
(n=26) (n=12)
Age (years) 58.71+9.8 58.1+75 0.166
BMI 23.8+25 23.7+33 0.289
Post op.
oSt P 117455 71412 0.029
date (days)
Size (cm) 59139 3.4+09 0.002
Distance (cm)
G 3.8+2.1 7.1+£29 0.291
(n=23) (n=6)
pt 42437 6.9+2.1 0.203
(n=3) (n=6)

*G = distance from gastroesophageal junction; TP = distance from
pylorus; TOpen surgery = wedge resection (n=19), proximal
gastrectomy (n=3), extended total gastrectomy (n=2), palliative
extended total gastrectomy (n=2); SLWR = laparoscopic wedge
resection.

0] 3.38+0.88 cmO. & §-9J 8k Xo]7}t 91 th(P=0.002). ¢
A% HRERE 2438 Ale MNEFETe] 3.83£2.07
cm, B-7+7 AAA A Fo] 7.10£2.89 cm9] 51(P=0.291), &
Bz Hg] 24 7gls= 247 4234374 em, 6.931+2.13 cm
2(P=0203) H53H A4AAT] AAE FYHE, +EFF
Bl o ge "olx oyt AR E fosiAe &%
th(Table 4).

(2) CT gastrographydl S| MAHY| NI = W9
M. CT gastrography4} 5 cm vlukel 264 & 1161)(42.3%)
oAlA E7k7 AAAAEE Al vk 5 cm o]l 124]]
Z 1918.3%)0lA B AZAAES APste] o
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0.001), 3 &4 X ol W& FEH o Zol= BolA ek
t}.

AAE HHEFE Al7E 5 em w|RE] 75 19] F 24
(10.5%)0l1 4, 5 cm o] A+l 749 104 3 40](40%)l| A E-7¢
73 AAAEE AYste] 5 em o] 4 wi go] APl
AeFg By ot SAAL FA4 2 9dckP=0.063). f-F
HYE AgE 7]$o2 5 cm ujEkel A 24 F 14
(50%), 5 cm o] 4Rl 735 7ol F 501(71.4%)N A E7474 A
SAAEE ARSI Gt Aozt fladeh(P=0.571,
Table 5).

Table 5. Analysis of surgical procedure according to tumor characteristics on CT gastrography

Total (n=38)  Open surgery (n=26) (%) LWRT n=12) (%) P-value
Size
<5 cm 26 15 (57.7) 11 (42.3) 0.036
>5 cm 12 11 (91.7) 1 8.3)
Location
Longitudinal ~ Upper 26 23 (88.5) 3 (11.5) <0.001
Middle 9 1 (1L1) 8 (83.9)
Lower 3 2 (66.7) 1 (33.3)
Circular AWS 7 3 (42.9) 4 (57.1) 0.352
Gc' 7 6 (85.7) 1 (14.3)
pw' 9 6 (66.7) 3 (333)
LC** 15 11 (73.3) 4 (26.7)
Distance
G* <5 c¢m 19 17 (89.5) 2 (10.5) 0.063
>5 cm 10 6 (60) 4 (40)
P! <5 cm 1 (50) 1 (50) 0.571
>5 cm 7 2 (28.6) 5 (71.4)

*G = distance from gastroesophageal junction; TP = distance from pylorus; TLWR = laparoscopic wedge resection; YAW = anterior wall;
"GC = greater curvature; Tpw = posterior wall; **LC = lesser curvature.
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Table 6. Surgical procedure by tumor size and longitudinal
location on CT gastrography

<5 cm (n=26) =5 cm (n=12)
Total
Open LWR* Open LWR
surgery surgery
Upper 1/3 26 13 2 10
Middle 1/3 9 0
Lower 1/3 3 2 1 0 0

*LWR = laparoscopic wedge resection.

Semg 7|Fo R g ko] #2719 £330 91Xl whah
5 cm v ko] F0k-2- 8of] BT
sl F ol Y185 cm o4
o) 2 1dle A8 A4EAES AlWstich(Table 6).
Y S E: ¢ A7 269 2AH FEE

>

=
4 o
1}
M)
=

A 9)gk 36el] BF AA AN FRAE G40l gl e} 3ellol
A P Fo] wrAsAEwl TALARAE A Shpol
A ngg*s& BAZE 1ol], AE AAAAE S A $hAtol

A
oA 1o, S AAAEE A Bol Al
5% 19, 24 A4RAE AT PHFEE 9l

=
et

e

i)

Blay 5(7)2 GISTY| % A 2-Z3hHAI Gl 23k At
A 27 A4 Dol Batol oA EeI7} o] FolAA
Asteb stglem, od4 Akl YolA 2o F7% CTr}
AR Aeolehal shelvh X8 WS GISTS) =4
Aol BlE7} vl 7] wﬂ%j*oﬂ Az AAE AslA e
omA Aoyt A e Fu 9L Ya£E x*zﬂar-t— Aol
3 sHgie}. w4 %%%XﬂfOl GIST % X 82 A4
H 3 3len,(8,10) Otani F(11) 57473 *-;1%@11%01 A
L 2=z 0 AP ol u]_Q_Z—l Z= Q. il
A7) aEel Hggo)  A¢ 247 AL 29
AE BelHA £k A7 2~5 eme L V]FS }
shikawa Z-(12)% B737 A A A £0| E7)74
& A ZA 2 dojmel | e Barshglt.
AR Foe) 2717k S em o] 41 A TS Sl
712 deA ol(12,13) Fute] shedol] Fojslofof
3, g Foke] 91x7} YA E FPHLh FEHol 7}77}
7S A4 AAZ ol 9] WY, HHS 2 4
7] wiEoll, M A A gt A FH A AL, -‘%HTA
AAE, AAAAE 55 AYsA Ack(1,15)

whekd GISTS] ¢ Wil A4 3ol lol Z9pel 27,
A, A E AR wE FERRE Ae] S HEAL F

4—‘»—¢

&

o

L

do o ok 1o

M
fr o

%), 7|9 WA, 283 WA, CTEE Ag3t 4
HE g 9oy CT gastrographwﬂ/ﬂb olg|gk K
Z Q= Aol szt Kim 5(16)2 71Z9) 9 WA

l Auk W o Aol = &3 AAAHQ 99 F=

5 & olo] A5 AA# 2oy CT 59 F71 AA

} P a3k vk CT gastrography ] 73-¢- 3k He| HAE &
3l f1o T4 W gl 9o A F2E Al HolFe
RAe AReE T }31 girh L3t o] & ulglo 2 F& A

AL AlS+= d & 24 F USS % io}“ﬂ
Kim 5-(4)2 CT ga strographyﬂ 53] gl gy W A
4 ghetol] & } , WA Z o] EA ZhxolAdwt g 3}
obgk o i Y7 =A blind point)o] A& < Aol Bl ah
CT 34 RE Weko g ATAE ¢ Q7] ol o] 3t

WA 9] B & S5 ¢ rhar 191 c}. Inamoto F(5)<
CT gastrography ] HZ 521 AT HAZH o] A& Ha]
WA A FAN LeE= AZ, AFAY 277 AL ¥
W HbA 9] o, 22 AAY Brbs 5& DR oE W
3 9Qloi} GISTY A% & A 24 7Ae &E7} uteA)
2] 93k Ao o}, 2 cm o] A4S F7A FE FEE A
st7] ol Aty AAZA L 7Ex|7t "ol A g
o2 Azhdd

o[l odoll A CT gastrography g o]-&3le] £ =7
2 2419 S o, takdl oA A5 FAHsle] F
ARE 78 F o, ol AA W @A Akt A
Al Rel7t gl Fokol 8] UHHY B WAARL

o ot m“

2T 2 A4S ST 5 99l o, CT gastrography gl A
© AW 2R, 9] Wiy BF F5 g4 dAE
Aoz ok o gla, AR AP, FEFFE S e
£ 4% 7 Usich @A CT gastrography & A4} 71 &
A WEAE FEote] AF HRAD FdolA AAE A
oA H=vl, 5737 AGRAAE T ARAAE T 9
=1

BFAA W) AHE HAshr] del CT gastro-
graphy G447} 719] BYR S8 AlokE HAT 4 e
oY HRE vlo F3 130l AX|eteAl 5 om v
THQ) Foksl 8ol B B2 AAAES Aty o,
AR 13 = SR 1300 AXBA S em o]} TR
1| E Al2jslales 25 METEE Al 45 1/36
9 x]sH 4] 5 cm o]M-O] Zokol| A 77 AAAAES A
et ol AR AR Aelvt 8.1 cm Hol Al it
Kol 91x)8k A7 5.3 cmA FTFOR, A 130 X%
o F AAE AFFEFE Y Agrt b dolen, B33
AR AES Agsteiets 919 Widovt §&o] WA
A ek& Zi o2 WZE R Z-f-olct. CT gastrography g

Fo % A7t BE & 24T NG W Y3

AT P61 EHAAT DA AT QA
& Sl E TR, AHY, U, £HY2 JRS v 7
Ale] Axlell AR Ao AA 5 £47 IA ct2A

&2 0# O%N St oox OW JH



212 [HEIASIGINI - M6 H K4S 2006

oLol—I;}_

/(é/ll—;gzﬂ
1739 Mﬂ S om w19 S99 4 324 E AAE A
e 74 7 el Hedo 5

il ]°“*1'Z] = %3 ‘Z] ul CT gastrography 2]
o2 fgA 02 Feke uirl Al7H(Tumor doubling time)
ZA4 ¢ 4= 9lrhi= Ho| 9l.om, Hashiba F(17)& CT gastro-
graphyoll 4 £ ¥9% ZAele] 2ABHS Fojo]
okl wiz} A|7He AlAslich 2 cm m]gke] GISTS 75}%
CT gastrography 2 733} 342 3} 4] £k w7} 78 &
Bojol PR BEIAL A4S £EH AAT ANY 5
31 Aolw.

2 =

2 47 Z3 CT gastrography= GISTS] Alchel] glo]A
=

AZ WA BAT AL GAE BT 5 9o
W, 54 A2 §Ae ARl el FEelA 3
WA ARE ATRORA 247 4 AR 55
AR W 558 F F 9Ud Aoz 47

REFERENCES

1. Hirota S, Isozaki K, Moriyama Y, Hashimoto K, Nishida T,
Ishiguro S, Kawano K, Hanada M, Kurata A, Takeda M, et
al. Gain-of-function mutations of c-kit in human gastro-
intestinal stromal tumors. Science 1998;279:577-580.

2. Tazawa K, Tsukada K, Makuuchi H, Tsutsumi Y. An immuno-
histochemical and clinicopathologic study of gastrointestinal
stromal tumors. Pathol Int 1999;49:786-798.

3. Yoon JH, Kim HC, Choi CS, Oh SH, Choi YK. Role of
endoscopic ultrasonography in the diagnosis of gastrointestinal
stromal tumors in the stomach. J Korean Gastric Cancer Assoc
2005;5:120-126.

4. Kim JH, Park SH, Hong HS, Auh YH. CT gastrography.
Abdom Imaging 2005;30:509-517.

5. Inamoto K, Kouzai K, Ueeda T, Mrukawa T. CT virtual
endoscopy of the stomach: comparison study with gastric fi-
berscopy. Abdom Imaging 2005;30:473-479.

6. Eisenberg BL, Judson I. Surgery and imatinib in the manage-

10.

11.

12.

13.

14.

15.

16.

17.

ment of GIST: emerging approaches to adjuvant and neoadju-
vant therapy. Ann Surg Oncol 2004;11:465-475.

. Blay JY, Bonvalot S, Casali P, Choi H, Debiec-Richter M, Dei

Tos AP, Emile JF, Gronchi A, Hogendoom PC, Joensuu H,
et al. Consensiis meeting for the management of gastroin-
testinal stromal tumors. Report of the GIST Consensus Con-
ference of 20-21 March 2004, under the auspices of ESMO.
Ann Oncol 2005;16:566-578.

. Kwon SJ. Surgical treatment of GIST. J Korean Gastric Cancer

Assoc 2003;3:9-13.

. The Korean Gastric Cancer Association. Y1 7] A g5 9

sk Awl AL 2002.

Kwon SJ, Members of the Korean Gastric Cancer Study
Group. Surgery and prognostic factors for gastric stromal
tumors. World J Surg 2001;25:290-295.

Otani Y, Furukawa T, Yoshida M, Saikawa Y, Wada N, Ueda
M, Kubota T, Mukai M, Kameyama K, Sugino Y, et al. O-
perative indications for relatively small (2~5 c¢m) gastroin-
testinal stromal tumor of the stomach based on analysis of 60
operated cases. Surgery 2006;139:484-492.

Ishikawa K, Inomata M, Etoh T, Shiromizu A, Shiraishi N,
Arita T, Kitano S. Long-term outcome of laparoscopic wedge
resection for gastric submucosal tumor compared with open
wedge resection. Surg Laparosc Endosc Percutan Tech 2006;
16:82-85.

Langer C, Gunawan B, Schuler P, Huber W, Fuzesi L, Becker
H. Prognostic factors influencing surgical management and
outcome of gastrointestinal stromal tumours. Br J Surg 2003;
90:332-339.

Fletcher CD, Berman JJ, Corless C, Gorstein F, Lasota J,
Longley BJ, Miettinen M, O’Leary TJ, Remotti H, Rubin BP,
et al. Diagnosis of gastrointestinal stromal tumors: A con-
sensus approach. Hum Pathol 2002;33:459-465.

Mochizuki Y, Kodera Y, Fujiwara M, Ito S, Yamamura Y,
Sawaki A, Yamao K, Kato T. Laparoscopic wedge resection
for gastrointestinal stromal tumors of the stomach: initial
experience. Surg Today 2006;36:341-347.

Kim SH, Han JK, Lee KH, Chung JW, Yang HK, Choi BI.
Computed tomography gastrography with volume-rendering
technique: correlation with double-contrast barium study and
conventional gastroscopy. J Comput Assist Tomogr 2003;27:
140-149.

Hashiba T, Oda K, Koda K, Takiguchi N, Seike K, Miyazaki
M. A gastrointestinal stromal tumor in the stomach: usefulness
of computed tomographic volumetry. Gastric Cancer 2004;7:
260-265.



J Korean Gastric Cancer Assoc Vol. 6, No. 4, 2006

= Abstract =

Usefulness of Computed Tomography Gastrography in the Surgical Management of a
Gastric GIST

Dong-Seok Han, M.D.", Hyuk-Joon Lee, M.D."’, Min Woo Lee, M.D.>, Se Hyung Kim, MD.%, Kuhn Uk Lee,
M.D." and Han-Kwang Yang, M.D."

Departments of 'Surgery and “Radiology, *Cancer Research Institute, Seoul National University College of Medicine,
Seoul, Korea

Purpose: This study was performed to evaluate the usefulness of computed tomography (CT) gastrography in
the surgical management of a gastric gastrointestinal stromal tumor (GIST).

Materials and Methods: We retrospectively analyzed the clinicopathologic data of 38 patients who had under-
gone CT gastrography from among patients who had gastric GISTs surgically resected at the Department of
Surgery, Seoul National University Hospital, between January 2001 and February 2006. We compared CT gas-
trography data, including tumor size and location and distance from the gastroesophageal junction or pylorus
with endoscopic, surgical and pathologic findings.

Results: The longitudinal tumor locations on CT gastrography and endoscopy were identical to the surgical find-
ings. For tumor sizes on CT gastrography of less than 5 cm, we performed 11 (42.3%) laparoscopic wedge
resections from among 26 cases. In the 12 cases with tumor sizes of 5 cm or over, only 1 (8.3%) laparo-
scopic wedge resection was performed. When the tumor was located in the middle third of the stomach, a
laparoscopic wedge resection was performed in 88.9% (8/9) of the cases, but when it was located in the upper
or lower third, a laparoscopic wedge resection was performed in only 13.8% (4/29) of the cases.

Conclusion: Three-dimensional information from CT gastrography allows the surgeon to perform preoperative
planning, including accurate localization. (J Korean Gastric Cancer Assoc 2006;6:207-213)
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