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The Value of Computed Tomography in Preoperative N Staging of Early Gastric Cancer Meeting
the Endoscopic Resection Criteria

Su Jin Kim“?, Tae Un Kim*?, Cheol Woong Choi*?, Dae Hwan Kangi'Q, Hyung Wook Kim™?, Su Bum Park™?, Hyeong Seok Nam™?
and Dae Gon Ryu™”
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of Medicinei, Research Institute for Convergence of Biomedical Science and Technology, Pusan National University Yangsan Hospital2,
Department of Radiology, Pusan National University Yangsan Hospital, Pusan National University School of Medicine3, Yangsan, Korea

Background/Aims: This study evaluated the value of abdominal computed tomography (CT) in preoperative N staging of early gastric
cancers (EGCs) within standard and expanded indications of endoscopic resection (ER) and investigated the factors affecting
accuracy.

Methods: Between March 2009 and March 2016, a total of 268 patients with EGC within the standard and expanded indications
of ER underwent preoperative abdominal CT and surgical gastrectomy with lymph node (LN) dissection. Preoperative N staging of
CT was compared with the pathologic result.

Results: The accuracy of N staging for EGCs within the standard and expanded indications was 86.1% (235/268). There was no LN
metastasis in patients with cN1 in CT staging. LN metastasis was found in 7 patients with EGCs that met the expanded ER indication
and cNO in CT staging. According to the univariate analysis, ulcers, including scars, were associated with the false positive of lymph
node metastasis in abdominal CT (odds ratio 3.56; 95% confidence interval 1.56-8.15).

Conclusions: The present study suggests that the value of abdominal CT is limited for nodal staging of EGCs that meet the ER
indication. (Korean J Gastroenterol 2017;70:21-26)

Key Words: Gastric cancer; Multidetector computed tomography; Lymphatic metastasis

N = o Al Yot Ao} g 201 e A g

A Gk YL Aolol G AL AR

AL F7h AAOE 404 olge] 4G R Wl =), A oI, 2AY, Fe] Mg o, AZFH N
SOt S BEES AWSEA A A F 271 olwsh TR weba YA AAES AR 49, A
glgrol ek vlFe] Z/10ta Qe AR Uk wel  AE RFolA oledt 845 BrRtol A AR A
ST WA W BAEE T GRS EU Fob] & A oliE 2T ek WA 241 A Bkl

Received February 2, 2017. Revised February 28, 2017. Accepted March 8, 2017.

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2017. Korean Society of Gastroenterology.

WAMKE AMHE 50612, YA 22 BLE 20, EAHSIW QufrHst UALATHSIMHS ASH|L Tt

Correspondence to: Cheol Woong Choi, Division of Gastroenterology, Department of Internal Medicine, Pusan National University Yangsan Hospital, Pusan National
University School of Medicine, 20 Geumo-ro, Mulgeum-eup, Yangsan 50612, Korea. Tel: +82-55-360-1535, Fax: +82-55-360-1536, E-mail: luckyace@hanmail.net

Financial support: None. Conflict of interest: None.

Korean J Gastroenterol, Vol. 70 No. 1, July 2017
www.kjg.or.kr



H
J 471, 38 2019

1—‘5 = 3 4
Ho| BG7I7} olFAoF gt
ARSIl 4 (computed tomography, CT)S 0]&3}o]

UYL Holol UAMe] §F BE AWk, 27] 919}
oA ARG YA Aol o2 PHEL 6375%
& BIEYE S Yl 377t 924 4ol
E7b e A S1oke T 9L, SN BAL)
#g50] Bz 27] Slotel i AABlRZAGE Yl A
o] 7o) -84o] et S ARAolch mabA 2 el

AMe WAE dAle Aol He 271 Aol st

AAR S RG] YL Ho] Frle] FRES Helehn
A sk ER GAYLY SIpHT BAY AAES o}

s1aa et

20094 3YEE] 20164 3Y7HA] QFAMELAICY S}
SR AR 2 g e st § 2
& % HE 4y 2iA F3eto] q1
% o] Bgel 27| 9ot IRES tiAto g
=] X%*Pg}lﬂ—zﬂoﬂ/\o X 5]

Lok
|=J
ol
FUIO o,
=
>

1‘oﬁ‘ﬂ

&
52 J

T
=

2 X
1 l
12
) i
o
N
)
Hu
ok
- >,
G2
X rlo

o
>, 19 flo

—r‘

=33
>4
# o
2
£
o

;R-{wﬁoﬁ__mmﬁri&
)
(L
2
o
mt)
ol
&

‘_\f_‘lFﬂJoE“:oE—r.L
ok

o oA =
ok

o o dr 2 |o r
ot
Hz o
bt
-

Shs
ot
32,
Lo
=
>,
oY, o
)

ue)
o o2 1o r®
o 12

8
2

g ol
al

AIE v

oY
I
4z
Moy
1T >
o
e
ofj
b
of
e
=2,
>

2 b
o 2
=
K
Sh
1%
flo
wn
A
n
0

ersion 12.0 (SPSS Inc.,
Chicago, IL, USA) 54 T2 1S AMESIQich T &2

Aol A pgtol 0.06 mRtd wj {Fo%t Aow

kel
ox,
_O|_F4
2
0

4 i,
Bt Yol= 60M|E FAF 178, oA} 90T o] lrt. WA
Al Add-gZol sfdsh=s 4= 75011 I, S HSS
of 3ok A= 19349t 5 232 2099, v]&
ook b9, & & mﬂlOﬂH ‘ﬂgﬂ?éz ol7t <
olwl 9= 79tk Table 1). WAIE EAlE 2830l 3
St O] A A G4 FotelA dA Holrt gl A
= St
] o2 WSl 27| fleolA AARtasE

WA e HeEe U
9ol Yl Hrl Aot l= 86.1% (235/268) A THTable )
A A s 7oA AR SRISNA Y
24 7] F70h acleld] BT, 2% o2 A= A
ol Wtk HrhASE 1939 F 2500oH YEA 7]
F/h wasglon, 1% 298 92y dol2 Wty
o YL Bk SolE BE SeSeA &
A8 ol AR stskchrig ) Hae Aol G
5 Bl A% YL Holt glolth AAEERAL &

NS

=

HollM g2d 7] S/ QI didAE & 74lelA

Table 1. Baseline Characteristics of Patients with Early Gastric Cancers

Characteristics Total (n=268)
Male sex, n (%) 178 (66.4)
Age, year, mean (SD) 60.2 (59.0-61.5)
Histology, n (%)

Differentiated type 209 (78.0)

Undifferentiated type 59 (22.0)
Location, n (%)

Upper third 24 (9.0)

Middle third 48 (17.9)

Lower third 196 (73.1)
Ulcer, n (%) 82 (30.6)
Tumor size, cm, n (%)

<2 180 (67.2)

>2,<3 68 (25.3)

>3 20 (7.5)
Gross morphologic features, n (%)

Polypoid 36 (13.4)

Flat 92 (34.3)

Depressed 140 (52.2)
Depth of invasion, n (%)

Mucosa 234 (87.3)

Submucosa <500 ym 34 (12.7)
ESD indication, n (%)

Standard 28.0)

Lymph node metastasis, n (%) 6)

5 (
Expanded 193 (72.0)
7(2.
Lymphovascular invasion, n (%) 5(1.9)

SD, standard deviation; ESD, endoscopic submucosal dissection.
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Table 2. LNM according to the N Staging of CT and Criteria of Categories

LNM rate, n
Total (n, %)
cNO on CT cN+on CT

Differentiated type, T1a

UL (-),<2cm 0/72 0/3 0/75 (0)
Differentiated type, T1a

UL (), >2cm 2/40 0/4 2/44 (4.5)
Differentiated type, Tla

UL (+),<3cm 1/44 0/12 1/56 (1.8)
Differentiated type, T1b, SM<500 ym

<3cm 2/30 0/4 2/34 (5.9)
Undifferentiated type, T1a

UL (-),<2cm 2/56 0/3 2/59 (3.4)
Total 7/242 0/26 7/268 (2.6)

LNM, lymph node metastasis; CT, computed tomography; UL, ulcer; SM, submucosa.

Fig. 1. Early gastric cancer (well differentiated adenocarcinoma, depth of invasion limited to the lamina propria, size 0.4x0.2 cm) with no lymph
node involvement (32 regional lymph nodes). (A) Conventional endoscopy shows a flat and elevated lesion with erosion on the surface. (B)
Computed tomography shows a lymph node enlargement (4.0x2.3 cm) on the left gastric area.
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Fig. 2. Early gastric cancer (mixed histology consisted of 70% moderately differentiated and 30% poorly differentiated adenocarcinoma, depth of
invasion limited to the mucosa, size 2.5x1.7 cm) with lymph node involvement (metastasis to 1 out of 22 regional lymph nodes). (A) Conventional
endoscopy shows a depressed scar lesion with irregular surface. (B) Computed tomography shows no perigastric lymph node enlargement.

Table 3. Univariate Analysis of the Endoscopic Features Associated
with Lymph Node Metastasis

Table 4. Univariate Analysis of the Endoscopic Features Associated
with Lymph Node Enlargement on an Image of Computed Tomography

Univariate analysis

Univariate analysis

OR (95% Cl) p-value OR (95% Cl) pvalue
Location 0.458 Location 0.994
Mid/Lower third 1 Mid/Lower third 1
Upper third 0.45 (0.05-3.77) Upper third 1.00 (0.40-2.50)
Ulcer 0.481 Ulcer 0.003
Present 1.73 (0.38-7.90) Present 3.56 (1.56-8.15)
Size 0.183 Size 0.054
<2cm 1 <2cm 1
>2.cm 2.81(0.62-12.84) >2.cm 2.23(0.99-5.03)
Gross 0.518 Gross 0.183
Elevated 1 Elevated 1
Flat 0.38 (0.05-2.79) Flat 0.63 (0.14-2.80)
Depressed 0.37 (0.06-2.32) Depressed 1.62 (0.45-5.85)
Histology 0.673 Histology 0.186
Differentiated type 1 Differentiated type 1
Undifferentiated type 1.43 (0.27-7.57) Undifferentiated type 0.43 (0.13-1.50)

OR, odds ratio; Cl, confidence interval.
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Table 5. Cases of Early Gastric Cancer with Lymph Node Metastasis that Met the Endoscopic Resection

No. Age Sex Location Macroscopic Size Histology Depth Ulcer
1 46 Female Middle O-llb 1.5 SRC M No
2 59 Female Lower O-lic 2.0 SRC M No
3 66 Male Lower Ol 1.2 WD SM1 Active
4 72 Female Lower O-I+lla 3.6 WD M No
5 68 Female Lower O-llc 2.5 MD M Scar
6 76 Male Lower O-lla 3.5 WD M No
7 76 Female Lower O-llc 2.5 WD SM1 Scar

SRC, signet ring cell; WD, well differentiated; MD, moderate differentiated; M, mucosa; SM, submucosa.
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