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Abstract: Objective To investigate the diagnostic value of dynamic contrast-enhanced magnetic resonance imaging
(DCE-MRI) parameters for cognitive dysfunction in first-episode stroke, thereby providing reference for the early clinical
assessment of the risk of cognitive dysfunction in stroke and formulation of intervention programs. Methods A total of 122
patients with first-episode stroke were enrolled and divided into occurrence group (#=53) and non-occurrence group (n=69)
according to whether they had cognitive dysfunction. Additionally, 53 patients with non-cerebrovascular cognitive
dysfunction were selected as control group. All patients underwent DCE-MRI examination after admission. The 3 groups and
patients with different degrees of cognitive dysfunction were compared for DCE-MRI parameters, including interstitium-to-

plasma rate constant (K,), volume transfer constant (K,,,), volume fraction of extravascular extracellular space (V,), and

volume fraction of plasma (V). The correlations of DCE-MRI parameters with the degree of cognitive dysfunction were
analyzed, along with their diagnostic value for cognitive dysfunction and evaluation value for the risk of cognitive
dysfunction after first-episode stroke. Results Both occurrence group and non-occurrence group had higher levels of K, .., V.
and V, than control group, and these parameters were higher in occurrence group than non-occurrence group (P<0.05). K,
V.and V, of patients with different degrees of cognitive dysfunction differed significantly (£<0.05), and they were increased

significantly with the aggravation of cognitive dysfunction. K., V, and V_ were all positively correlated with the degree of
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cognitive dysfunction (P<0.05). The AUC for the combined diagnosis using K,

V. and V, was 0.921, significantly higher

trans>

than single index (P<0.05). The risks of cognitive dysfunction in first-episode stroke patients with higher levels of K., V,

and V, were 3.077, 1.944 and 2.313 times of the low-level, respectively. Conclusion DCE-MRI can be used to diagnose

cognitive dysfunction in first-episode stroke, providing reference for early clinical prediction of cognitive dysfunction after

stroke.

Keywords: first-episode stroke; cognitive dysfunction; dynamic contrast-enhanced magnetic resonance imaging; diagnostic

value; risk degree
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Table 1 Comparison of general data among 3 groups

A IFE (%) ]

5 no HEHICH/Z) AE % BMI/kg-m? =

ILE  EIRIE R
prgackcl 53 29/24 61.41+5.32 23.18+1.02  22(41.51) 18(33.96) 10(18.87)
RELEH 69 37/32 62.54+5.53 23.32+1.14  27(39.13) 22(31.88) 13(18.84)
X B2 53 28/25 60.98+5.17 23.25£1.06  21(39.62) 19(35.85) 8(15.09)
X/F{E 0.038 1.401 0.253 0.075 0.213 0.358
PiH 0.981 0.249 0.777 0.963 0.899 0.836
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DCE-MRI K4 : K FH 92 [# GE brivo355 7 1.5T 4t
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=8 014 ms, TE=125.74 ms,FOV=24 cm>24 cm ; *F-FI5E K
J51T LAVA-MRIJF S35, FH T ] 664 s, R H 8 e
S 28 R Bk 5 0.1 mmol/kg £LIE R i e 3k 10 mL,
HESTHAE 1.5 mL/s, 240 B0 TR=4.35 ms, TE=2.12
ms, BFE fA 15° AR FH5 58 62.50 kHz, HifF=256x160.
K% J5 A 3R 71 < % FH M Star visualization #4354 7 K
12 5 A B A3 Hr , v Extended Tofts Ze AR B 515
SR 2N R - IR R B (K, AR B H A
(Kiuns) AHEAMAI R EL (V) MR SF L (V,) 1
1.4 MEIEER

(1) L% 3 4 DCE-MRI 2522 250, (2) LA AR
[ RE RS R FE B e DCE-MRIZ % 24280 (3)
43T DCE-MRIGEAR 4 S50 5 I A D e B A A 1 1 A
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B IEA A T R Y8R i 25 R AL 1L
BER F ST BEAR K56, Z2 41 1) HL A D PR 28 T 25 0k
AT, R T B 48R FH LSD-£ 46 5 , Spearman 17 4 56
YEZAT 2 W (B 50 M R H ROC 2k, AR 0 7 &
8] AUC LL#R H DeLong £ 45 , =0.05, P<0.05 A2
FAGI R X

2.1 34ADCE-MRIEEFESH LI

341 DCE-MRIF RS 5Kt %y‘%’iﬁ?jﬁﬁ
*‘Aﬁxubo 05) ; &4 5 K A& A= 2 DCE-MRI &
S Ko Voo V, 3 5 T4 B2 (P<0.05) 5 & iéﬂ
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Table 2 Comparison of DCE—-MRI parameters among 3 groups (Mean+SD)

28 51| n K, pp/*103min! K, /x10° min’! V,/x10° V,/x10°
st 53 33.12+9.82% 178.42+50.64  90.82+15.23%  21.62+6.75%
REAH 69 23.41+6.45° 193.84+68.41  50.49+9.84* 14.76+4.32¢
poyiE| 53 18.41+5.23 202.94+75.36 44.27+6.25 12.07+3.59
FAl 55.373 1.883 289.398 51.869
P <0.001 0.155 <0.001 <0.001

a: SRR HHL , P<0.055b: 5K K A 4 He L, P<0.05

a:T, LAVA+C

b: T,WI

El1 %44 DCE-MRI %
Figure 1 DCE-MRI images of occurrence group

2.2 REHAZIINE
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ANFENHI DI RE RE IS FLEE % DCE-MRIGEAR ¥ 2
;ﬁﬁzKepth 2 TG L (P>0.05) s AN [FIA AL
RE AT AR % DCE-MRUZ 44 25K ..., V..V, L

EfEIS IR EEE DCE-MRIHEFS

a:T, LAVA+C

b: T,WI

[El2 k%4 4H DCE-MRIS &

Figure 2 DCE-MRI images of non—occurrence group
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a:T, LAVA+C b:T,WI

3 x#8%A DCE-MRI %
Figure 3 DCE-MRI images of control group

B A A DCE-MRIE it 280 K, 5 T K0 2 RE B A
JE TCAH A (P>0.05) , Ky V. V, 2 5 A HI T RE R %
BB IEA G R (P<0.05) . WLIE 4,
2.4 DCE-MRI 8 1& 454 X4 B & I 22 FR A KN Th RE
BHZE I (E

PLR AL R B, A & R4 R B, 22 ROC 2k
SrHTAI AL, DCE-MRIZE 24 K,,,,. . V.. V, 121 5 & fik
A HIA I RERRASAY AUC 434124 0.739.,0.833,0.709,
#57 DCE-MRIE 5 24K, . V. .V, B A 12 Logistic
FEAY 250 7R DCE-MRIE # S8 K,,,.. V..V, B F 12
W) AUC 47 0.921, ]I DCE-MRI & 5 S 5( K., V..V,

R3 FEHIAAINEEFEFGIZE B E DCE-MRIFZ G E S LR (x+5)

Table 3 Comparison of DCE-MRI parameters in patients with different degrees of

cognitive dysfunction (Mean+SD)

A n Kg/x100min! K /x10% min’! V./x103 V,/x103
BE 17 28.41+6.25 182.29+55.69 84.41+9.82 18.21+4.56
thEg 22 33.07+5.41 178.41+52.36 90.45+12.88 21.56+5.28
HE 14 38.92+4.02 173.74+50.11 99.17+15.36 25.86+7.04
F1i 14.626 0.100 5.182 7.191
P1H <0.001 0.905 0.009 0.002
sor r=0.725 200+ r=0.048
P<0.05 P>0.05
L A A
- 40 _ 300f A
E g A A
T~ 30F g 4 A
t S0l ) i
\1520 - A X
o 2100} i 4
10F
0 1 1 1 1 0 1 1 1 ]
B o HE
150+ r=0.764 ‘o
P<0.05
A 301
100 A
2 £
X X 20t
> t S
50+
10+
0 1 1 1 ] 0 1 1 1 ]
L2350 o HE B i HE

4 DCE-MRIZ&F S8 S\ MINEEESIEE MM LM

Figure 4 Correlations between DCE—-MRI parameters and the degree of cognitive dysfunction

RG22 Wi AUC B S 8 B ph 5 b s (P<0.05) o
2.5 DCE-MRI B FESH X B A MZE R IAFIhsEFE
B RERERNEN

L4338 DCE-MRIE 28K ..., V.V, 57

A e K SRR #E1T 43 )2 43 B, 45 3 W] AT, DCE-
MRIGE & S 5K, V..V, B K 18 & A v (B
TN T BE B A A g KU 0 1) G K SF- 19 3.077
1.944 2.3131%., W4,



3 9

DCE-MRI

- 331 -

&4 DCE-MRIZ G FSH X & K IKZEHIAFINEERERS Bk B BTN L6 (%) ]

Table 4 Evaluation of DCE-MRI parameters for the risk of cognitive dysfunction in first—episode stroke[ cases(%)]

Ktrans Ve Vp

215 n — — —

=K /K KT 7K KT AR
KAA 53 40(75.47) 13(24.53) 35(66.04) 18(33.96) 37(69.81) 16(30.19)
RAREH 69  21(30.43) 48(69.57) 26(37.68) 43(62.32) 24(34.78) 45(65.22)
RR(95% CI) 3.077(1.838~5.152) 1.944(1.247~3.032) 2.313(1.450~3.688)
UME 3.709 2335 2.885
Py <0.001 0.020 0.004

33t 8

g o i A TP ELAT A X RS R R SR B R
AR 2R A T AENRE, HBE I AR AN
T kAR, R 5 LT3 HiE
ARAC T DA T R A R AT AR T AR AR B
HE 4 AR T A5 s 2D REVK & . H 8 A T g
J1eE B M WUE R ik, R 12
W s 2 HR DT D) BB B A T X 45 T T i K
B

SEAG R AT Sy I R IEAS e i A i 4 v i
B4, Hivh DCE-MRI AT 3 i s MRI 3 22 % 500
b K JE PRI AS 2 2% B R B R B RS, 23R
B BT T 40 1L 56 R A o0 A T PR AR B US , IT A AL
S WL R A 4B I E R AN i 8
A ORI GT A S R KA S5 R K A 4 DCE-MRI
FEBEBEK s VoV, 2 TXHRA, H % 220 DCE-MRI
FE T ZH K, VoV, TR KA A, #2785 DCE-MRI
ZHOG TN RE R B — P i (H . DCE-MRI
ik 2 1% 3l g 2 nT g i i e TR BN T
Py I 2 2 A T R R A I A S A a4 B
BVE LAESEOT VAR AR 0 % | a0 ik e i 37
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BEC L SOV ON= DNIIR=27 3 TENIRER A NINEE 3=
AT 0 G A5 A 3R A . PR UL, T 3E & DCE-
MRI 5 18 2 BOPFA e i P A 2 mf A8 35 DA 0 2 i s
o ARWFFE L AH M 7341 & 3, DCE-MRI & 1t 4L
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SO e ot P g A BB AN ) R R A DA (L
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57 NI 112 P s (T - A Y N5 B At 2
DCE-MRI{:# o, B # B Kl 2t K, (8
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INHIT e RS . 456 Ll sT 45 0 AR 98 19 R
FH ROC 4k 43 DCE-MRI 2 it 2 506 4 J A
I RE BT A Wi (8, & L K Vo VBB 12 Y
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WA E . ) b2 3 3 o U AN [ 8 3 e ot e i 2 o
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