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Relationship of Quantitative Dynamic Contrast-Enhanced MRI
Parameters with T and N Staging of Resectable Gastric Ade-

nocarcinoma

WU Yue, YAN Liang-liang, LI Hai-liang, XU Chun-miao, DOU Xin-min
(Affiliacted Cancer Hospital of Zhengzhou University & Henan Cancer Hospital, Zhengzhou
450008, China)

Abstract: [Objective ] To investigate the correlation of dynamic contrast-enhanced magnetic reso-
nance imaging(DCE-MRI) parameters with T and N staging of gastric adenocarcinoma. [ Methods ]
Eighty-eight patients with gastric adenocarcinoma who underwent DCE-MRI examination in Henan
Cancer Hospital from January 2019 to September 2021 were enrolled. Spearman rank correlation
analysis was used to evaluate the correlation of quantitative DCE parameters K™*, K,,, V. with T
and N staging of gastric adenocarcinoma. ROC analysis were performed for the above parameters
with statistically significant differences to determine the best diagnostic parameters and their diag-
nostic performance for T and N staging of gastric adenocarcinoma. [Results] Quantitative DCE
parameters K™, K,,, V. were positively correlated with T staging(1=0.597, 0.510, 0.476, all P<
0.001), and ROC analysis showed that V, was the best parameter to diagnose T staging of gastric
adenocarcinoma, the AUC value was 0.924, and the sensitivity and specificity were 100.0% and
83.5% , respectively. K™ was positively correlated with N staging (r=0.276, P=0.009), and the
AUC value of K™ to determine N staging was 0.574, and the sensitivity and specificity were
47.8% and 76.9% , respectively. [Conclusion] The quantitative DCE parameters are correlated
with T and N staging of gastric adenocarcinoma, indicating that DCE-MRI may be used to evalu-
ate the biological behavior, malignant degree and treatment options of gastric adenocarcinoma.
Subject words: gastric adenocarcinoma; dynamic contrast-enhanced magnetic resonance imag-
ing; quantitative DCE parameters; T stage; N stage
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WAL, SHS NBER CT A EL , MR G855 48 b iR
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HERG KA 83%~95%; Mi#A 5 N BT M CT A B i
T 43 W1 HE B R 5 3N 75.0% .62.5%~85.0%*7",,

ek, s A 58 MRI(dynamic contrast-enhanced
MRI,DCE-MRI) &4t 2 Fh e i S HORITAL H 9,
HrpE# DCE 28 K™= K,,.V, & JLA MRI #f 5%
R R R AR S8k, B AT 32 e R P AR
I A5 RE ) 388 375 M A K b R A E TR AL i R )
TN 7031 8 8 N L N A K I F (vascular en-
dothelial growth factor, VEGF) i) R iEFE A, & &
FOBr A I I 8 P R R )0 PR B AR
i DCE 2805 B9 T N 20 3 A S & rT A7y, i
TE B i e B0 | SR B TR A mE g

Jiges e A Y R AL SRR AR SRR Y H
B2 1T E i DCE-MRI 2505 H B9 TN 4311
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QIR A Mg B A BT AR 5 (2) #E32 RBE
J7 5 (3) I R WM TyNM, B G FAR B E

AW A 88 1l Mg B, Al 45~90
% P (63.128.7) % ikt FRER AL T HE 134 49
B, T B AR E S E 39 B, AR IR IR E
(14.2+7.3) mm, 25 FRIESE T, T, Ts T, 55 5 45 53
k9 B 11 i) 48 ] 20 1], Ny N, N, Ns % i 43
BIA 42 1) 23 5 21 451 .2 i), P T AT ST 48 A 1]
AR 2 AR YT B IR T D) BR ORI R NS 1R
BIAR > (AT 2 Bi]) , B A BIF 5808 N, AN, 3993 6
BIFH Now 4 .
1.2 MRIEEFE

fiff 76 17 F 3.0T MR £ ## 1 (MAGNETOM
Skyra, [ PG [T+ F) ), SR 18 38 1 74 5 £k Bl
32 MIAF L AT UM M, Sk Se ik o AL
iz 46 e Xt EE ) (GA-DTPA ) N B R 25 A R A 7,
25 9E 5 H10950272) £ i ik LA 0.2 mL/kg 7 i
2.5 ml/s Jit RS, SR 5 FF AR R R i3 A 20 mL
AEE K BT BT MR K A BT 25 2 6~8 h, I
i 25 T 29 10 min AL VE $5 #2 8 5€ 1B %5 5 10 mg,
MRI K £ Rf 1~2 min U& £ & 1 iz 800~1 000 mL 7K,

FHSEHATE . ()BH TIWL. TR/TE=4.34 ms/
1.34 ms, JZ2JE=3 mm,FOV=380 mmx380 mm; (2)#
{57 T2WI. TR/TE=4 000~8 000 ms/96 ms,)Z/£=5.5 mm,
FOV=380 mmx380 mm; (3)f# 4 {2 DWI.TR/TE=
2 600 ms/51 ms,JZJE=5.5 mm,FOV=340 mmx340 mm,
b=50,800 s/mm?>; (4)DCE-MRI ¥ 25 % JH A i 1% i
AR Nl (5B 8 y s W S A AN A B R N R R O N
(Star volumetric interpolated breath-hold examina-
tion,StarVIBE), R4 42 W, BORHERTE]Y 324 s,
StarVIBE 2%l F : TR/TE=3.87 ms/1.82 ms, JZ/F=
2.5 mm,FOV=380 mmx380 mm, #i%: fi=12°,
1.3 BE&oH

JITAT B30 R PR 44 TSR 2 W I A A 60 4 4 3
SEEE AT HE T 4 A BT, o ER B R A R
45 5T e B R G 3E A “Tissue 4D” 34 F0 AR B
T2WI . DWI 1 DCE K%, 75 i g 5 5 5 Ak 55 W] W i
J2 T 1E BR8] X (region of interest, ROT) , #ffi {7 ikt
FFHEARIRAEIX , i ad Tofts W5 % A5 A [ B 345 & &
DCE 24 K™ K,,.V. {H (Figure 1), Wi 5512 K
i 45 [ A5 5 %2 8 DCE 2 8 BCF ¥ (8 15 1) e &
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K., was 0.733/min,and the V, was 0.641

Notes: A ; Axial enhanced TIWI showed thickening of gastric corpus and antrum wall; B: Time intensity curve showed a

“rapid rise-fall” pat-

tern;; C : Pseudo-color map showed increased perfusion in the lesion area;D:The K™ of the ROI obtained by the Tofts model was 0.467/min,the

Figure 1 Adenocarcinoma of gastric corpus and antrum was confirmed by pathology (T;N,M,) in a 63-year old female patient
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Spearman FAH A HT IF M B 9 € & DCE 2505 T,
N ARG . X ik 22 e A e it 2 8 LIS 4L
224 ROC fth £ LA Wi 2250 15 % TN 20 W]y e A£12
Wi S B AZKTALGE . P<0.05 R 25 A Ge it X

2 & R

FE i DCE 280 K™ K,,.V. 5 8 IREE T /534
A IEM M (1=0.597.0.510.,0.476, P $4<0.001 ) ;
K 5 N 2 WIAEE IEAH G (1=0.276, P=0.009) , 1
K., V. 5 N 2 Jo A 5% (P ¥>0.05) (Table 1),

ROC 43 #r 3R W, V. J2 %5 T 43 W i e 24
AUC fE 5 0.924, Z % FE 5 5 43 51 2 100.0% |
83.5% , e AE 2 Wi B {E M 0.401, ROC 2 & B K
S5 N P AUC (50 0.574, 7 80U% FEE 5 5 7
R 47.8% .76.9% , e AL Wi I R 0.212(Table 2,
Figure 2),

3o #

ARBFFE M T & DCE S8 K= K,,.V. 5
BRde TN 3 AH 6 &3 K K, V. 5 T 5
FEAEIEARDG K= 5 N 3 AFFEIEAI DG, H V, 2%
S e T o3 W B ARS8, K 2 500 N 43 Y

Table 1 Correlation of quantitative DCE parameters with T and N staging

K"™>(/min) K., (/min) V.
Index N = = =
xts r P xts r P xts r P
T stage
T, 9 0.14+0.14 0.18+0.47 0.08+0.16
T, 11 0.23+0.07 0.27+0.28 0.45+0.26
0.597 <0.001 0.510 <0.001 0.476 <0.001
T 48 0.34+0.20 0.49+0.44 0.53+0.27
2 20 0.51+0.18 0.80+0.37 0.67+0.18
N stage
No 42 0.31+0.20 0.46+0.47 0.48+0.28
N, 23 0.32+0.21 0.276 0.009 0.46+0.44 0.183 0.089 0.45+0.29 0.187 0.080
Nos 23 0.44+0.20 0.62+0.41 0.63+0.25
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Figure 2 ROC analysis chart of K™*,K,, and V. in differentiating T and N staging of gastric cancer
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Table 2 ROC analysis of quantitative DCE parameters in identifying T

and N staging of gastric cancer

A LA A B AN 3 SR R 0 it

Diagnostic Sensitivity Specificity

B A PR O O 2 i
o) pu B Rk 7 3 A IR R

A LA BETE A EES, A 88 410 it i P sk
Tso YRR W I LR Wk
83.5 SECT AR Y g ) AR A 2R
WA R L A A A FE
6.9 gk ek A e g 40 B 1 B B P T2

Index AUC(95%CI) P threshold (%)
T stage
K™ (/min)  0.908(0.752~1.000) <0.001  0.130 88.9 96.2
K,(/min)  0.826(0.637~1.000) 0.001 0.208 88.9
V. 0.924(0.868~0.980) <0.001  0.401 100.0
N stage
K™ (/min) 0.574(0.432~0.715) 0.294 0.212 47.8
RS

31 EEDCEZHHIEREX
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LA #0411 L 48 [E] B (extracellular extravascular space,
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K 55 0 | O 76 S 3 P A RO B 0l 3R T AR
A KK, 50 BE R A OGSV, 3R et
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32 EEDCESHEBRET sHNMEXE

AT R, K™ K, V. 5 H I T 200 52 1E
G, W7 WA AL A58 X R T 73 4
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ROC 3 Mr &8,V 255 T 2 Wi e S48,
AUC B 0.924, R R 5 5 43 58 100.0% |
83.5%., Joo S Yan 2500 K HL V, & B B T
SN AE S, DR AT RE R M L K AT K, 2
52 WA fe 9 L A R S A T S e R ) A B
TG O, V. AE BB H S B 15 95 PN 18] 54 19 O B
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B LA [14) 408 30T 2H IR i A 6 1)
33 E=DCE S#55RE N S HNEXHE

ARWFFE KB K™ 5 N A HAFFE A G, X
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