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Consistency of CEUS and MRI on Post-treatment Staging of

Neoadjuvant Therapy for Gastric Cancer

LIU Ye*, MA Shengjun, HAN Lin
(Department of Ultrasound , Second People’s Hospital of Xining, Xining 810003, Qinghai, P. R. China)

Abstract; 72 patients with gastric cancer who underwent neoadjuvant therapy in our hospital from
January 2017 to December 2018 were enrolled in the study, contrast-enhanced ultrasonography

(CEUS) and magnetic resonance imaging (MRI) enhanced scanning were performed simultaneously.
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We compared and analyzed the consistency of the two tests on post-treatment staging and surrounding

violations, and explored the consistency of CEUS in assessing the staging and invasion of gastric

cancer after neoadjuvant therapy. The results of the study showed, the diagnostic agreement rate for

MRI and CEUS assessment of gastric cancer T staging was 91. 67 %, which has the high consistency;

MRI and CEUS have a high agreement in left and right diameter, longitudinal axis diameter and

anteroposterior diameter of the lesions,and there was no significant difference between two methods.

The diagnostic agreement rates of CEUS and MRI for the invasion of the transverse colon and its

mesentery, liver/spleen, duodenum/pancreas have a high consistency. This study confirmed that

CEUS and MRI have a high consistency in the assessment of gastric cancer T stage, lesion size and

surrounding tissue invasion.

Key words: contrast-enhanced ultrasound; magnetic resonance imaging; gastric cancer; consistency test

G4 ER B AR R XA TR EBRiA
TR AR B AR AR K DA 2 — R4
BRIBYERAESL T A28 = RIF R 2 B
P9 2R e e 0 R 22— i e R Ak i BRE A
R R DR O B R AR AT IR YT A B
ST i B T A S B 2 —7E T RV R BT
IERXT BT A L B AR F AR TR
K, BRZWr W P RO s Rk & T
B AWK P BEZ AWt 2D . BEE MR P ag
BHEARM B MRI i B BB BT LA TR
R4 T, M H MRI BA R AR 20 B3R, i
Hils R iz . #8753 5% (contrast-enhanced
ultrasonography, CEUS) J& ¥4 il 11 5 5% 77 28 41 J&]
FRIKE S IS 20 20 2] I8 B 1 Sl 25, R AN [R]
ZH L [B)FF-TE W A (] 98 2 I AH 22, 32 751 12 W Y
SRS ARz N FHAE R i W
{H MRI 5 CEUS ] T4 5 98 73 15 K =40
TEOL—BCE A o R . S, SR B 72
15 i B X CEUS J MRI 2 W i) — bkt 17
TR

1 #ABRFTE

L1 —HAR
Ve 2017 45 1 A 2 2018 4F 12 A T4 7T 4H

CNREBEATH R B YT 0 B e 8 2L 72 4T
JRWETE . AN : QLRI AT A 2016 /T
CEIEIG IR S B R 2 W) R O = A B
FEAERTRIR I B AR 3T 2% B 5 A5 1 JB s @R 42T
BAT IR . HEBRPRUE : OFFE O NER M & A
REIBCLE 1Y) 4 )& 15 B A a4 JF A P R EAE 55 MRT
ARSI @B I HO U IF L B A E T EE
WA s @A I AR A T bR 19 R 3 s DX AG:
A P FH AT HG ) o el A B o g e 2 © 7
AR KA BT AT RO SR TS . A
PRI SR I A B3 72 B, Horp 3 ¢ 43 i), Lotk
29 il AF % Sl 40 ~ 70 2 Z ], P AR G
(57.18413. 27 % ; g oz - | 52 35 ], 5] 21
il B /N 12 {51, B ORAS 4 )5 g BRAS AL 3L SOk
JdsiE 22 91, IR B R 18 1) AR oAk B 15 191, 26
TRHRAER 12 161, PRSI 5 ), A RS20 Tl i A
BEfCHRZE 4 o A%, OF 5 3 s KB &1 T J s
&5,
1.2 ®EHZE

VBB HE TRAR 1 RIHEE RS, 7ER A AT
8 hf"™ f AR B ARk, FALAHT 10 min JLEEANH] H 1
IESh  25, JF IR AR D IR E s B R 50 ~
80 mLFn & 1.
1.2.1 MRI #i#s

AER B EVE T+ "l 424 1. 5T MRI &



134 v R o

CIE R 538 %

45 W (8 H WU EMY T S 28 308 . A S8 AR
mtE] (repetition time, TR) = 3. 0 ms, &k & i [A]
(echo time, TE) =1. 9 ms, JZJE 6. 0 mm, [A] E
1. 0 mm. HH 4 125X 256 X 6 IR A7 K i e v 8 17
SR s N A WSt I NS S R S
FHALWS PRz 0. 1 mmol/kg, JF#E47 2 254 W £z
FOe AR G TR AT BRI LE 18 s, Lk AT = 0]
L ERET
1.2.2 CEUS it

{4 Philips 1U22 88 A2 Wi{l, & C5-1
Bk 3SRk 3. 5~5 MHz, % 0. 11~0. 15
AR HLAB S 25 36 5% 5] Ry 7 KR Braco 28 m) AR 7=
(R FE AR T8 R R . W RR S AR ML 06 B A A
oMM, B e A 4, 2 bR AR
KN BEJZ R AL | 0175 R A R e {5 5 24700
2L, JE RN AL AT CEUS # 4, U5 IF i
KA 2. 4 mL (938 52 7, F1 SO0 R Kt 9
7 ] R TR L Skt 5 R IR &R
1.2.3 EBGHHT

TN kR A B I 3 S T FRLAR AR A
TSR . BT A B E R MRI K CEUS 12 W1y
Sy 2 4 A Z ARG PRI2 W 28 56 1 B2 I A 57 56
B, MRI K CEUS #y12 Wi AR 95 36 1§ 15 98 I IR
TNM 581 RGEFHATIEAR
1.2.4 WEEhR

X R T 20 R4 T 002, X6 B e kb Y
KNGk 8 fe R 22 A 4 VN AR B i s A2 R A T
Wi, I W5 B R XRS5 1 M 2R LML+ 4R

1% S SRR A AU O
1.3 #ESHh

P i 2R F SPSS 22, 0 B4R 3EAT 73 7
THECFORL LA (o) 7R, —Z 43 H R ] Kappa
Lo Kendall #5505 1 GEORHA (4 5) FoR , — 2
BT R 4 9 A & & %1 Cintraclass correlation
coefficient,ICC) , P<C0. 05 B I\ b 25 B A7 i |2
230,

2 #R

2.1 CEUSKE MRI ¥ BE T o —H
T

— B PEAHT s - MRI F1 CEUS T4 B9 T
S HIRS M — R Ry 91, 67 % (66/72) , HAT B
) —F Pk (Kappa=0. 876, P=0. 000) , TEW.5% 1,
2.2 CEUS E MRI iffhfEkt X/ — B 5

— B BT S, MRT AT CEUS 344 95 4 19
FEATE Gl B AR R S AR B B — Btk
(ICC 43514 0. 890.0. 954.,0. 961) , Herfr, MRI FI
CEUS gkt 2245 72 N AR B iy Jis 422 00 1B 1Y)
X 22 AA 1Al EGE it A 22 S (P il o 0. 184,
0.625.0.451) , FEWFE 2,
2.3 CEUS K& MRI EfhEZEF R ERIEZEIL
&S — BB B

CEUS 5 MRI 3P4 B = AU A8 45 I S H: &
B I2 B — 3R A 75. 0%6(54/72) , AT 3 ) —
ek (Kappa=0. 913, P=0.000) , 3£ L3 3,

#F 1 CEUS & MRI ¥EAL B4 T 43010 — 8o b

) MRI
Kty ik % ap.l -
T1 T2 T3 T4 Ait

CEUS 72 T1 6 0 0 0 6
T2 0 30 0 0 30

T3 0 3 21 0 24

T4 0 0 3 9 12

A 6 33 24 9 72




51 X MESE P R MIRT7E B B i IR YT o 100 B — Bk 135
#& 2 CEUS K MRI AL/ N — S b
ZEAif% /mm P4h# /mm Al 2 /mm
MRI 44.3976. 05 54. 98+7. 84 39.53+7. 32
CEUS 45.016. 45 54.79+7.33 39. 776. 90
1CC 0. 890 0. 954 0. 961
S 2 H 0.620. 46 —0.180. 37 0. 25+0. 33
95 % — Btk AR 0. 824~0. 931 0.927~0. 972 0. 938~0. 976
P 0. 184 0. 625 0. 451
%3 CEUS K MRI WAl 45 i B L3R B2 ARG Bl i) — B0k L g
CEUS
Trid: BT : &t
ESFeit) {RACHE S I IR B
FRFZ( 16 10 56
MRI FRACHELE I B H R 8 8 16
it 54 18 72

2.4 CEUS K MRIiFfh B REICIE R BIRTLE
CEUS 5 MRI ¥ A i . 19 42 2 1% &L 1) 2

Wi —BEH 62. 5% (45/72) , B A B 1 —

H Pk (Kappa= 0. 875, P = 0. 000), ¥ I

2.5 CEUS & MRI##ft+_158 B REILER
K% Bk

CEUS 5 MRI ¥4 + 48 7 . AR 015 10
AW —SCR R 73. 61%(53/72) s BAT 5 e 1) —

x4, Pk (Kappa=0. 938, P=0.000),$£1LF 5,
F 4 MRIFI CEUS PPl IR LG BRI L
CEUS
Jrik RALTEH &t
AL REF (L (ES AN
ER it 26 4 1 1 32
BRI 3 11 3 2 19
MRI 12 K 2 3 5 1 11
E2EIN 1 2 4 3 10
At 32 20 13 7 72
£S5 MRIF CEUS Wl -+ 48 AR AL 50 1 X H
CEUS
T BRI KRR BEEHEE HR (R A BB ait
EX 31 3 1 2 37
=958 k. 1177 2 10 1 2 15
MRI 12 R 1 2 9 1 13
(C3 iy 7Y 3 0 1 3 3 7
A1t 34 16 14 8 72




136 o2

BB ¥

CIE R 538 %

3 g

AR Y A I R RE TR RN B S (R R 3
B S A REIR B S R ) & R Ay e g S T e g A
PR TSR ST R RS W R e
R R TR . 12 R 2Bk
SEE AT LAk PN BT 5 S 2 4R A HURE L (B
PR e 3 1 BT A B R R BRI A0 2
A L2 A A T o B 2 et 2AE B LA
PRl A B P R A R 0098 W R R A
MR i 35 2 AT I, A B i X L S, HLA
AA T Z AR R FRE I E B E R Ak
oW FEA A Y . CEUS &R 12
V65 3l F T 0 L BB 2 AR L 2 07 L 2 D)
XS el B HL ] R 2 R R AT WAL I LT 3k AR
W R EGY . 5 MRIM L, CEUS AT
TINFATE ST A

WERf X 8 UEAT 4r 12 K A B T b Bh I AR
WIS MIRYT ik, A OGRS R, o 2
il SAE VA TT 7 R EE S H R o WS 1
FEYUEHEN, ARUFITE X 72 65 E
435I FH CEUS J2 MRI % 898 T 438 gkt AR/
okt J] 16 20 2R 0 AR 28 1% 00 4R A7 43 A, S5 SR R 1
CEUS 5 MRI7e3F%44 B 98 T 40 107 1 B A 8
) — Bt B 3 X kR RN AT DAL O TR
HA B —2E (ICC H AT 0. 8),

55 IR 5 R A G 32 AR A TR R S R A L
SR AERA H CEUS &2 i, 3 5 0 7
(14 18 Jes FE B e T I 5 1y [ 7, T 5 8 9 R 1Y)
T RE I 8 FE L2 R B S X . R R T
CEUS K A] A7 850 3 5 5 B0 88 7 4G A 1 I 5% 3%
T BERY 5 JEL5H6 TE B U . RE A% T R K
AN RGO SR B0 SURAC NG B H#E AT HETR T AL
PER RN KL R H 2R, T6 BEAR U 1 R 2 K IR
THOLHERRBEAT T 22 . A OG5 SR B
R R R AR R AT TNM 43 9 B

==}

(W R, JE X T4 N0 MO Je M1 433112
W ELA A e A

AN AR S FH T AN [ ) A A ik %k S 9
e NPy s WA ST Rl 8l POBE WP SR I L 1
X E R TI 45 3 3R] CEUS 5 MRI 7¢
FRAERIN A A28 YN AR BT S 428D 1 o 5 T
HAB R —30rE, B 2 E A i, 2 70
St E X

RS R EH], B CEUS # 2 G 500 i
HEAT 43I0 DI R T4 52 1697 5 58 5 3 AT ikt
(R A SR EA T R, R I B9 ke 1) SR/ DN B35 B
I B T I AR 5 D0 K RE S R B v R A
Ry AR [ I A B T T PRl 408 20 20 R e 2%
HEAT I 6T 575 o X i RO T 4 L 1 R 2 4
TR LA B R 1 B B i R B A BT
R R VAL B R R A U R R A
W R IAYY CEUS Y212 8 18 4 7 1 . HA2 W7 i
R, SEEM, 2R SR X

25 LRk, CEUS 7E3FAS B9 T 400 ikt K
AN R H TR A A R 28 00 U T, 5 MIRT A 4
ELA 1R B — 3k AEAH I RAET R

S 3k
[1] Hoang BV, Lee], Choil], etal. Effect of dietary vitamin
C on gastric cancer risk in the Korean population[J]. World
Journal of Gastroenterology» 2016, 22(27); 6257-67.
[2] Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer inci-
dence and mortality worldwide: sources, methods and major
patterns in GLOBOCAN 2012[J]. International Journal of
Cancer, 2015, 136(5) : E359-86.
[3] Wang F H, Shen L, LiJ, etal. The Chinese Society of Cli-
nical Oncology (CSCO): clinical guidelines for the diagnosis
and treatment of gastric cancer[ ] |. Cancer Communications
(Lond), 2019, 39(1): 10.
(4] B me, skatly. HRBAEMRIERDD PEETR,
2015, 50(4). 8-11.
Liang X, Zhang H M. Progress in imaging research of gas-
tric cancer[ J]. China Medical Journal ,2015,50(4); 8-11.

Khoonsari M, Mohammad HAM, Ghavam R, ezal. Clinical



14 bl

MK PR TR A MIRT A BB i B35 7 P S0 A — 2ok

137

(6]

7]

(8]

(9]

[10]

[11]

[12]

manifestations and diagnosis of nonalcoholic fatty liver
disease[ J]. Iranian Journal of Pathology, 2017, 12(2):
99-105.

EZERE, AR, BNE. RS H BN 2 Wi E
MRFELT ). EIBEZ 4R, 2015, 12(35): 165-168.
Wang ] H, Cao L. L., Chen X J. The research of diagnose
value for gastric diseases by gastric contrastenhanced ultra-
sonography [ J]. China Medical Herald, 2015, 12 (35):
165-168.

Ajani ] A, D'Amico T A, Almhanna K, ez al. Gastric can-
cer, version 3. 2016, NCCN clinical practice guidelines in
oncology[ J]. Journal of the National Comprehensive Can-
cer Network , 2016, 14(10) .
Ahn H S, Lee H J, Hahn S, ez al.

1286-1312.

Evaluation of the se-
venth American Joint Committee on Cancer/International
Union Against Cancer Classification of gastric adenocarcino-
ma in comparison with the sixth classification[ J]. Cancer,
2011, 117(12) . 2823-2824.

fafmmts, xi 46, ¥ 8, % BB SRS EEARSK
B T - (B4 L)), BRI AL B A A7, 2018,
23(3): 357-359.

He L P, Liu Y, Huang M, et al. Rstenhanced ultrasonog-
raphy in preoperative diagnosis and T staging of gastric can-
cer[J]. Modern Digestion & Intervention, 2018, 23(3):
357-359.

Roy R K. Hoppe M M, Srivastava S, et al. CEACAMS is

upregulated by Helicobacter pylori CagA and is a biomarker

for early gastric cancer [ ] ]. Oncotarget, 2016, 7 (34):

55290-55301.

HEBE . SR, AR, A R ORI X R A I
BWET RO A P B[] ] A AR B A, 2015,
13(1): 97-99.

Hong Y Q,Zhan W W, Yang ] D, et al. Utility of double
contrast-enhanced ultrasonography in diagnosis and treat-
ment evaluation of advanced gastric carcinomal J]. Chinese
Jowrnal of General Practice, 2015, 13(1): 97-99.

HOKE. B P E IR RESRYHOM AU AR TE B 9

[13]

[14]

[16]

[17]

EL5S W M EL ] TEZY SRR, 2016,
16(12): 1756-1758.

Huang Y B, Zhang Y. Wang J. Application value of diffu-
sionweighted magnetic resonance imagine in gastric cancer
screenning and diagnosis[J]. Chinese Remedies & Clinics ,
2016, 16(12): 1756-1758.

RAEE, PRIKIE. R S R A B B R R T A4
WK LEIFFEL) ] BESRAR 2R IR, 2017, 27(9): 1832-
1835.

Guo Y X, Xu Z Y. Comparative study of gastric contrast
enhanced ultrasonography and endoscopic ultrasonography
in preoperative staging of gastric cancer[J]. Journal of
Medical Imaging, 2017, 27(9). 1832-1835.

van Putten M, Verhoeven R H, van Sandick ] W, et al.
Hospital of diagnosis and probability of having surgical
treatment for resectable gastric cancer[ ] ]. British Journal
of Surgery, 2016, 103(3). 233-241.

AR BRBKS, BRERSR. R S AR N AR
TNM 3401 i R iz A BT T, b B2 22 T AR, 2014,
22(5): 120-121.

Ye W], Chen Q L, Chen J X. Clinical value of gastric con-
trastenhanced ultrasonography in preoperative TNM sta-
ging of elderly patients with gastric cancer [ J]. Chinese
Medical Engineering , 2014, 22(5):
OB E H.2EY. S BEENEENEET S
WIS W I R S L] IR REE2: TR, 2017, 24(8):

1067-1068.

120-121.

Li M, Wang L, Peng X F, et al. The clinical significance
of oral contrast-enhanced ultrasonography in predicting T
stage of gastric cancer[ J]. China Medical Engineering ,
2017, 24(8) .
WL BN, B T S OB TR BB IS T RN
R ELT ] I AT B A28, 2013, 15(10): 701-703.

Yang H M, Zhao X D, Rao J, et al.

1067-1068.

Application value of
contrast-enhanced ultrasound in the diagnosis of gastric
cancer[ ] . Jowrnal of Ultrasound in Clinical Medicine ,

2013, 15(10): 701-703.





