%l 7F54e] ol

]

h=4

7]%

Wl A4

[¢)

]

3

|XI 2010:62:47-55
ol ge] 1455
o] gFobn izt sfglet.

=l

I.

=

S

ol

Bloial

CH

& %7k 9

-

199 (56%) 14 5-9]

==
=

F=}
o] 4|, A%

3
g

v 271 47604 3499

o
i

~

T B
0w B

ik

S w3

.

D Ax7e 3o, m]Ake] 209t

"
=

F, receiver operating

3
Sl

TC

A %5 weighted

i

Eu

}ed4-(0.907 £ 0.050 = 0.905 + 0.051), 54

1]

B
gl

=]

0.023),
o34+(0.705 + 0.089 t 0.763 + 0.082) <=2 v}gic) Bz}

+

F(0.979 £ 0.022 o 0.977

characteristic (ROC)
o

A

.839) %

A (x

.973)¢]

Fagab oAb (ke

o1 gstel gk A3} o4

=
=

)

ol -85 ALeE 5

AP AL 1)

]

EL
gl

-

Aol 4

kappa statistics

~
i

3

o]

% 7] (multi-detector row CT scanner,

1o

Fpoln of 2l

S

Abgall =

t 34 gdisglon

4 FA2 dolslh. el 714 9

S

el

ATH2-4).

X

o~
e

te= dA 7hg

9|

A7t 75

o174

L
L

of & Aeke 7L o

~ o] ¥
o o T
e T o
N
i = T
= U of
TR
il B0 )
i RGN
= O
ol <X %o
— )| Bo
& R
bl =0 N
o W<
Ay T &
SO
5 Bw
<o of e
K
<9 o
N W <y
o=
Mo =
~ i

-

e

= .

N

g 7

z Z

T

e

o
W o
B
o) ™
PH T Y

A
s
B 7] EA] 5

)
T~
[}

=

gag R R e R s
o] =i
] #|

Feiaan o) 2ot A ol

ot
Lot ojzj) et A go

3.0 2

=

A
20094 69 41 A=3te] 2009+ 7 279

[e)

Hlo)
gs

]

st

°

°
T

o] ¥



LS| Q: IAESNAR(AC| CRASV IMASIHEES

ol
-

[ N O Ho
Hz o ol rfr
o

R
N
ol

%
_(z‘_lﬁ l\]

E:)
e

o
o\ o2
it
&
o,
o
ol
2
o
=
[o
=
-
o
of
ol
g
o
o
ofy
jubad
1o,
2,
o
)

7 o
frtl
N ,
Ho
30 o
)
IR ©
-
2,
o
i)
o
of
o
rlr
2 o

-4
o Ho

Fig. 1. Oblique coronal image.
Oblique coronal images were obtained by images parallel to
the long axis of the gastric body and the pancreas

Fig. 2. MDCT of Advanced Gastric Cancer without Local Invasion in 43-
year-old female.

A, B. Irregular gastric wall-thickened mass (M), suggestive of advance gas-
tric tumor, is in contact (arrows) with pancreas on axial (A) and coronal
(B) images.

C. On oblique coronal image, mass is separated from pancreas by intact
fat plane (narrow arrows). At surgical field, there was no direct invasion
into the pancreas.
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o] 2ol HaPsk AAAPHS A A EE (Fig. 1) GAA%
A4 A 28 (Picture Archiving and Communication
Systems, ©]3F PACS) 2.2 F7} HEalgrt Zax574
A MDCTE3GdelA] Sl RelA AR5
29| Afro] gedgt T3 B7] o]l A= gofatsint. T-
715 = A TNMH”VéZo o

ot

712, QAT A7) 2 A%, A 3 A v 3 5
L899 SRS B S T4 W72 &7k vl o
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A Aeettt. ARHoR F 34We] TalFHggge s
BEREey ol58 tdor T A1E A3t o
Al ol 32413 824 (o AE, 554N = IRt
209, A7} 1490t}

% 3499 A} F 1999] A= MEES AY woka

159& A6 B384 2 2444 A9 Rgkon ol

FAlEES B e A CT Al® F 35 ool a3l

_I

MDCT Y& EY= L MTEHAT|E

MDCTH 9= 43t 167] H&715 o443 MDCT
7171 (Somatom Sensation 16, Siemens Medical Systems,
Germany) & AHESIITH BE Sk OT A4 A 43 8

Fig. 3. MDCT of Advanced Gastric Cancer without Local Invasion in 39-
year-old female.

A. Axial image shows fat plane was effaced with subtle irregular interface
(arrowheads) between gastric tumor(M) and pancreas on axial image.

B, C. Coronal (B) and oblique coronal (C) images show distinct and
smooth interface (arrows) between gastric tumor (M) and pancreas, with-
out compression. At surgery, there was no direct invasion into the pan-
creas.
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AZE FAEIR o HAF 20 Aol FHE o|$kAI7| F A Cincinnati, Ohio, USA)Z %493 mLe %= AUI}HE
EEEs a7 9lE ol ¢4l (Buscopan 10 mg: & Fot] FYen 2dA 7Y F 12x FHoll 4ol
Boehringer Ingelheim, Germany)& <5 (ff5iE)skich. 4 (supine position)olA =708 Al&aleh. =70 WAl dd
ARl A (Top 8g: BlEAI, 7%, d=0)& A% 77 0.75 mm, A784% 1 mm (30% F3), sJd&EEs
ofste] A9k FEatsitt. ¥ 130 mLe Hlo] &A= 0.5 %, HolE4EE 349 12 mm, ¥ 120 kVp, ¥4
Al (Ultravist 370: Bayer-Schering Parma, Berlin, 7 200 mASioH AWl S-S AR A=
Germany)& AFs59471(LF CT 9000: Liebel-Flarsheim, A5 (symphysis pubis)7HA& 385153t}

Fig. 4. MDCT of Advanced Gastric Cancer with Local Invasion in 66-
year-old male.

A, B. Irregular gastric wall-thickened mass, suggestive of advance gastric
tumor, shows subtle irregular interface (arrows) between the tumor mass
(M) and the left hepatic lobe on axial (A) and coronal (B) images. But, di-
rect invasion of the liver by the tumor is not clear on given CT images.

C. On oblique coronal image, however, hepatic invasion (arrows) is
shown more clearly.
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27 AT Hol oA 433 (axial image), ¥
%4} (conventional coronal image; CCI) 18]1 A *-4=
o HasHAl ATd s+ FAFA G S (oblique coronal images:
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7} B AY EqfA e 95 4%+ (probably T4) (Figs.
2A, 3A), wpA|Rto. R 2917 o] FFo] S A5 55

Table 1. Sites of Pathology Proven Local Invasion in 19 Patients
of Stomach Cancer

Site Number
Pancreas 13
Liver 6
Major vessel 4
Colon and Mesocolon 3
Spleen 2
Total 28

H (definitely T4) (Fig. 4C) 2.2 753} cH(8).

SAEA

Fe W geElads AR AR FHERTE

2 02 HJde MDCTATAEREEDL FH3713500
AHEAE AL AEAHEA (ANOVA) WS E3) vl
G AR EE F7Eet7] fldE receiver
operating characteristic (ROC)®AHS A&ttt &=
S R T AR e A A EE Hrhsly] fls)A
+ weighted kappa statisticsZ A133}TH ZE A
2 BAAZEY Y (SPSS for Windows, version 13.0 for
Windows: SPSS, Chicago, 1ll, U.S.A)Z Al&35ic) &
A3} p 7ol 0.05 olslolH FAA R on 9= 2folE K

o= Aoz T,

= !

% 347 Aol A FHE713HES Bl 3k 199 (56%)
olem HEFA7IE= A 139, 1164, Fo8d 2 vdd
&R A% 34, wFgo] 26Tt o] T 97l

A 27) ool A7l HES B Table 1), +9173713
| 3

ol gl 15& K7 WAt o T3 W7|2 1y
At

QPR ARG d e, 5ol A
= gAdSE, AgES AT 29 7 24 25 A
Ao w SR WG, T Bk
FdolA =2 A4S BAH(Table 2-5). 53], 7 &4 &
T BAPE o] =& N (94.7%) %5k ofy 2} So|=r}
M.1%= =& A3 BIloH o3 A= FAH RE
Trelativk(p € 0.05).

7GR ol 7 A el mhE e E =

Table 2. Comparison of Local Invasion of Advanced Gastric Cancer Between Pathologic and CT Staging with Axial Imaging

CT
Pathologic Finding Observer 1 Observer 2 Total
Invasion (+) Invasion (- Invasion (+) Invasion (-
Invasion (+) 10 9 10 9 19
Invasion (- 3 12 1 14 15
Total 13 21 11 23 34

Table 3. Comparison of Local Invasion of Advanced Gastric Cancer Between Pathologic and CT Staging with Coronal Imaging

CT
Pathologic Finding Observer 1 Observer 2 Total
Invasion (+) Invasion (-) Invasion (+) Invasion ()
Invasion (+) 17 2 15 4 19
Invasion (- 3 12 1 14 15
Total 20 14 16 18 34
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(Az)&, 7 w42 Bol A IgAPAE4(0.979 + 0.022 di 71 FaEavteE dulete 8 gAY PR E T
0.977 + 0.023) 2 #4474(0.907 + 0.050 ©f 0.905 + S Al "d 7] T3 B a6, 7, 9-11) T3 ¥
0.051) oA =4+9973(0.705 = 0.089 o 0.763 + 0.082) % T4 B7|1 AR == 27} 62-84%, 33-80% ALz HIE
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TE B AGAA S FERS u] dgAbEg g (e patient) Q] B W A AR Q18 F93719ke) AAIZ} H
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folt ¥
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o
m
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section) 2% 917 HAE AR 7 QA A A et

959 CTE, H29 MDCT=UT 242 ~7718e] 214 2 2o 243 1w (isotropic) BAFESo] 7153l
I gEo], fieke] X 9 WA 7H de o] &= A3 227 T Aoy S Egek vhekdt oA
g7 o ® gars] 2] vizlskal Qlvh. ey o9k e (multiplanar reconstruction, ©1&} MPR)%’¢7d¢] 71
CTe] Fargh Aehd Ao w TRV AN 2E Farbs P o=2H P84 ans Haske F A H3rt wabA
ool Fagk WrAA glojxe] AGAHAL oA A = H MDCTY o8 CT W7IAgEE A + s
3] Wik, 4R AAY, T-H7]A % o] e T3/4 W] AoR 7dE Botom AA|E MPRYGS] T-#7|7w45
AR 3] AR AAR D & Fof AAHE CT AL &7} 718 SAGAARE foakA dado] oy A4}
olt}, T3 W7|= FHe]T Y& 44 1502 75 F o of 98 dFE vk A5, 7. 9, 12). . Chen 5(9)
St EA Gtk BHaEo] o] gk g gAde & & MDCTE o83 97 1ddA 49402+ T3(n=27)
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Table 4. Comparison of Local Invasion of Advanced Gastric Cancer between Pathologic and CT Staging with Oblique Coronal Imaging

CT
Pathologic Finding Observer 1 Observer 2 Total
Invasion (+) Invasion (-) Invasion (+) Invasion ()
Invasion (+) 18 1 18 1 19
Invasion (-) 1 14 1 14 15
Total 19 15 19 15 34

Table 5. Sensitivity, Specificity, and Accuracy of MDCT in Demonstrating Local Invasion of Advanced Gastric Cancer for Each CT
Imaging and Each Observer

Observer Image Sensitivity Specificity PPV NPV Accuracy
1 AXI 52.6 80 76.9 57.1 64.7
CCI 89.5 80 85 85.7 85.3
0OCI 94.7 93.3 94.7 93.3 94.1
2 AXI 52.6 93.3 90.9 60.9 70.6
CCI 78.9 93.3 93.8 77.8 85.3
OCI 94.7 93.3 94.7 93.3 94.1
(%)

PPV, positive predictive value; NPV, negative predictive value
AXI, axial image; CCI, conventional coronal image; OCI, oblique coronal image
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Table 6. Area under the Curve (Az) of ROC for Axial, Coronal,
and Oblique Coronal Imaging for Local Invasion of Advanced
Gastric Cancer by Two Observers

Observer 1 Observer 2
AXI 0.705 £ 0.089 0.763 £ 0.082
CCI 0.907 £ 0.050 0.905 + 0.051
OCI 0.979 + 0.022 0.977 + 0.023

AXI, axial image; CCI, conventional coronal image; OCI, oblique
coronal image
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Multidetector CT of Locally Invasive Advanced Gastric Cancer:
Value of Oblique Coronal Reconstructed Images for the

Assessment of Local Invasion!

Jin-Hee Jung, M.D., Ah Yong Kim, M.D., Hye Jin Kim, M.D., Jeong Hwan Yook, M.D.?, Eun Sil Yu, M.D.},
Yoon Jin Jang, M.D., Seong Ho Park, M.D., Yong Moon Shin, M.D., Hyun Kwon Ha, M.D.

'Department of Radiology and Research Institute of Radiology, University of Ulsan College of Medicine, Asan Medical Center
*Department of Surgery, University of Ulsan College of Medicine, Asan Medical Center
*Department of Pathology, University of Ulsan College of Medicine, Asan Medical Center

Purpose: To evaluate the diagnostic value of oblique coronal reconstructed CT images to determine the local
invasion of advanced gastric cancer (AGC).

Materials and Methods: Thirty-four consecutive patients, who were suspected to have locally invasive ad-
vanced gastric cancer (more than T3 stage) on a preoperative MDCT scan and underwent a diagnostic or cura-
tive laparotomy, were enrolled in this study. Two reviewers performed an independent blind review of three
series of MDCT images in random order; axial (AXI), conventional coronal (CCI), and oblique coronal (OCI)
(parallel to long axis of gastric body and pancreas) images. In assessing the local invasion, the reader’s confi-
dence for the local invasion of AGC was graded using a five point scale (1 = definitely negative, 5 = definitely
positive: T4). With surgical findings and histopathological proofs as reference standards, the diagnostic perfor-
mance of the three different plans of CT images was employed for the verification of local invasion of AGC on
a preoperative CT scan using the receiver operating characteristic (ROC) method. Agreements between the
two reviewers were analyzed using weighted kappa statistics.

Results: In 19 out of 34 patients, local invasion was confirmed surgically or histopathologically (13 pancreas
invasion, 6 liver invasion, 4 major vascular invasion, 3 colon and mesocolon invasion, and 2 spleen invasion).
The diagnostic performance of OCI was superior to AXI or CCI in the local invasion of AGC. The differences
in the area under the curve of AXI (0.770 + 0.087, 0.700 £ 0.094), CCI (0.884 + 0.058, 0.958 + 0.038), and
OCI (0.954 + 0.050, 0.956 + 0.049), were statistically significant for both reviewers. Inter-observer agreement
was excellent for OCI (¢ = .973), which was greater than CCI (k= .839), and AXI (k= .763).

Conclusion: On a CT scan, OCI might be a useful imaging technique in evaluating locally invasive advanced
gastric cancer.

Index words :  Stomach Neoplasms
Tomography, X-Ray Computed
Neoplasm Staging
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