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Diffusion-weighted MRI in the Diagnosis of
Acute Cerebral Infarction and Its Advantage
Over Conventional MRI

CAO Xiao—xuan, ZONG Su—ying, BAI Xiu—vyan, et al., Liaoyang Liaohua Hospital,
Liaoyang 111003, Liaoning Province, China

[Abstract] Objective To investigate the diagnostic value of diffusion—weighted weighted
imaging (DWI) and conventional magnetic resonance imaging (MRI) in acute cerebral
infarction (ACI). Methods from January 1,2015 to December 31,2017, the subjects of the
study were selected to visit our hospital from January 1,2015 to December 31,2017. In our
hospital, 1000 suspected patients with acute cerebral infarction, The 1000 patients with
suspected acute cerebral infarction were examined by conventional MRI and examined by
two doctors with rich experience in MRI diagnosis. The diagnosis was made by analyzing
the MRI images and DWI images of the patients. To calculate and compare the sensitivity,
specificity and accuracy of conventional MRI in the diagnosis of acute cerebral infarction,
and then to use Kappa consistency test. The consistency between conventional MRI
and clinical comprehensive diagnosis was analyzed. To compare the apparent diffusion
coefticient (Apparent diffusion coefficient) of brain tissue in patients with acute cerebral
infarction (ACI) under different b values, and to compare the ADC values of patients
with acute cerebral infarction (ACI) in different stages of disease under different b values.
Results among 1000 suspected patients with acute cerebral infarction, 873 patients were
diagnosed as acute cerebral infarction. The sensitivity and specificity of DWI in diagnosis
of acute cerebral infarction were compared with that of DWI. The accuracy rate was
higher than that of routine MRI (P<0.05%. There was a good consistency between
the diagnostic results of acute cerebral infarction and clinical comprehensive diagnosis
on DWI, but the consistency between conventional MRI and clinical comprehensive
diagnosis was not good. When the b value was 600s/mm? 800s/mm?* 1000s/mm?, the
ADC value of the patients with acute cerebral infarction was lower than that of the
healthy brain tissue (P<0.05), while that of the patients with acute cerebral infarction was
in the acute stage and subacute stage. The ADC values of chronic stage were statistically
significant (P<0.05), from low to high were acute stage, subacute stage and chronic stage
respectively. Conclusion magnetic resonance imaging (DWI) has high diagnostic accuracy
for acute cerebral infarction and can be sensitive and accurate in detecting acute cerebral
infarction. It can also provide reliable reference for early diagnosis and diagnosis of acute
cerebral infarction by measuring ADC value.
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FHMRI  95. 65%(835/873) 88.19%(112/127) 94.70% (947/1000)
DWI 98. 63% (861/873) 96. 85%(123/127) 98.40% (984/1000)
x? 13.919 6. 883 20. 550

P 0. 000 0. 009 0. 000

A3 SMBARIEEA B ML MM RMADCHILER (x £5, x10°m’/s)

34 (n=873) ADCAE

bAE=600s/mm’ biE=800s /mm’ biE=1000s/mm’
E 1.71£0.43 1.44 0. 41 1.31+0. 47
] 2.10£0. 56 1.87+0. 67 1.77+0.65
t 13.570 15. 379 15.971
P 0.000 0.000 0.000

A4 BV IEEH RE AN ADCHE PR (X 5, % 107mm’/s)

FH M (n=873) ADCAE

b{E=600s /mm? b/E=800s /mm’ b{E=1000s/mm?
2ok R 1.65+0. 24 1.35%0.25 1.18+0.23
T 2045 1.79+0.23 1.51+0.26 1.33+0.25
1%k 2R 1.94+0.26 1.69£0.28 1.50£0.27
F 14.927 14. 831 15. 069
p 0. 000 0. 000 0. 000

- 23



P EICTFOMRIZE &

D20204E7H 45184 H7H1 ME1294

0,

BIL Bk, 575, BEAMBAATE A R8s N R T k2

67%, Pk EBARERFF I RARE TS,

i FUMR L S0 i R 8 1112 W R 5
FEN95. 65%. 55 N88. 19%.
HERIZE 94, 70%, TDWIX &
i 458 . 1) 12 W7 R 5 298, 63%-
B N96. 85% . HERME A
98. 40%, XTLLPI#E, DWIiZ K &
BB, Rr S RE. WERIRIIH B &
T HHIMRI (P<<0. 05) . W, 32:

2.3 HEHMRI. DVISIRRS:
EEWERP —BHEBRER
Z—HVER IS AT, DWIXE el
MEBE (1772 W 45 1 5 10 R 25 A 12
gh R A7 B A R — 8k,
Kappafdi ~0. 729, 1% MMRI 5 il
IRGEE Wi R A — 8N
55, RIAB|RLF, HKappaffih
0. 548,

2.4 SERERREBME
MR HRKADCE LB 7D
H 4 51 °4600s/mm*. 800s/mm”.
1000s/mm’if, 2PN A0 B i
0] i 2 23 1) ADCAELAER T~ {0 fio 2H 21
(P<<0.05), NL3:

2.5 SRR R E A FR
B BADCIE L 7Eb it 5l
4600s/mm’s 800s/mm*. 1000s/
mm’ i, A A R S
T2, 12 A ADCIE L
it E L (P<<0.05), MAKZE &
RN AN A, B
e WFKA4:

2.6 HEFHH ST
1-2,

P

24 -

/|
WL B ERESE. B2 Yk,
Wiz A Bk RAE .

3 W i

VPR R T H RTIER B
WS 2 R, T
I 58 44 A W Js T 5 2w 4 2R
BB, MR HOR 5
SR, IS R RGO ERE  f
IR R T AN [F R B A,
BEBRSBRESHILE, HE
PR b 3 v o 45 B0 12 A7 AR IR 9T
I TR) B, 7 B D2 T 2 ¥R 9T 1R
%[6—810

W& RRGFEREE SN
Fii 158 B8 112 Wi o o B A,
EE T G 5 i ) RN oG 2. 290D o ik
P, LR Rl G e 2 AT DL 22 ) ki
WA RS Eg, B EIRE
M. WAHL R EERS, K
FH MR T35 B A] 5 2 fivi A5
IR kT LR IR, (HH BIMRTF
HUPRFAEE —ERiZAR 1S HE
W BERR W, H MR AT LA
IR S I R AR S ) I 7 A K
Jif, T O6E T G I A 2h P9 B G
20 B E K M B = 2 Wi AR, T
P HOIN AR % (DWT) @ i i i ok
BURURR B 37y, m] DL L J) 56 6k
M X K5 TR EcE b, HTE
P i A5 A0 6 3 i 2H 2R3 A7 A8 B i S
N, HN I mEEEA L, FEHH
HHKS 7Y sa i, x—
FRAE AT EDWI B RN = 15
5, ADCEIRAR ",

AWM, IR H 2

Wragh oM S, DWIL M R i
i e e, RS TE I
MRI (P<<0.05), £ —FPEAL it
— BT Ja KB, DWIX Sk i s
FEH1Z W 45 3 5 I R 2R 6 2 i 45
Rz BA RUF—8tE,
MRIS ISR EE G2 W 45 R 2 1Al ) —
FMRIE R RAF, [R5, X
Tt BH 4 S HRDW I S PE B A AE 1) 12
BTV B 12 O T8 FIMRT

KWL R I, EAFD
(RN (R R (0]
4 231 AD CAFL AR T fi ] fixi 2HL 23 (P
<0.05), HoMEmwifEseEH St
B, Wk B EARADCE L
BAEG RN (P<0.05), H
o, ADCAH /2 [ B ALAA A H 7K 53
TY Hussh M=%, VLBt sids
AR, 2P R R B AR A AN
R i 2 2L 00 5 B K o 78 s
BNANTE], AT 1 B B 1 o 26 27
B R B K B K 2 T BOE B
HASAHF, 3X 5 7 L I A] DA
Xof BB Wi 4 2 ADCAR, 33 47 W 0 000
EWE, M H RS R AR
T LA

R ERrkR, WL IRDWINS Stk
i A BE 1) 32 W A 1 v, TR R
PERGRE AL T AR B, TERIAS
AR EADCAE, MR FI
2 W A 15 A T 4R T SE ) =
WA o

SE XM

[1]JAlbach FN,Brunecker P,Usnich
T,et al.Complete early reversal
of diffusion-weighted imaging
hyperintensities after ischemic
stroke is mainly limited to
small embolic lesions[J].
Stroke. 2013, 44 (4):1043-1048

[2]Huisa BN,Liebeskind DS, Raman R,et
al.Diffusion-weighted imaging-
fluid attenuated inversion
recovery mismatch in nocturnal
stroke patients with unknown

time of onset [J].J Stroke



Cerebrovasc Dis.2013,22(7):972-
977.

[3)Fk —<8, 318, /E4T, 5. R4
AR R E b A AT A M AR AL
ADCEALAF 24 [T]. ERE
22016, 45 (20): 2775-2776, 2779.

[4] 228, DWIAL 4 B Isi AR 7642 &b 7 o
& 5L ) AT [T]. F B 5 A 2 9k R 22
&,2016,19 (18): 61-62.

[S13pmm, A48, fkok =, &. Btk DVI
JE & 0 R J R B St A RRAR 28 4
KRS W A T]. T B E RS
2 2014,18(8): 1244-1246.

[6] 454K, % A i, 402, 5. LIk
WO e AR M R E AR L
WPy L AMAE[T]. F B E 7K
%,2013,28(5): 149-151, 104.

[7] 77 Fe . B3R 3R IR B A AR R AR AE AR &bk
B AR LW 64 B R AT [T]. S AR
E#,2013,20(32): 29-30.

(81 K, A AP, i, 5. 189 a

CHINESE JOURNAL OF CT AND MRIJUL.2020, Vol.18, No.7 Total No.129

3 IR IR B A AR AR AR AT S G
RAHFHLTEHNAT]. 2R E
'L"}“, 2014, 35(2):152-154.

(9] x| B4, 7 F A2, BliE W, 5. BhkIRDVI
FaPWIBA A /2 T~ ) BF A Ji AR 56 F- 414
W o & R MA [T]. V6 R Ar R0 B
Ze&,2017,16(15):1508-1513.

[10] T #&%F, %, Z4A&, F. 5% EMRI
TRAC A AR M AEAR &M 2 AR ST 5 B
A FNAE [T]. P B R AP 2 Sk w4
&,2016,19(2): 84-85

[11] B4s42, 310 &, L, 5. s i 4
4 9% B oA R L B AR IR B AR
RAEF I AR F M [T]. b AL
% e, 2014, 16 (3): 332-334.

(2] RAM, FET, 6 HES. BE K
R B Am AR R AR A AR L B AR SR
WM ETl. aRBEEFRF
3R, 2013, 11 (5): 467-467, 471.

(1314848, /™ 3¢ MR&) 7R3 ) 2F 2
AL WA AT [J]. BEFHA4F

Z&,2017,27(9): 1808-1811.

[14] & 75 5%, BRBE k. 2o AR 50 8. % s 3k
P TR B A AR AR AR T 04 A8 S5 B AT
[I1. ¥ B A6 54k, 2017, 33(5): 428-
43).

[151 &K, T8, B4, F. ok R
(W AN e I s A
KL mall]. PEZFF L
&, 2016, 36 (8): 1955-1956.

[16] 7K X 4. DVI 5MRABR &4 £ &
MR EH DT R TR R
BARZXII]. PECTAMRI £
&,2018,16(11): 1-4.

[1713k 5%, 24, 5km, F. S Mt h
5 A5t & HAMRI L F 4448 B A
WA AT [T]. F B CTAMRT 2
&,2018,16(11): 5-7,17.

(AL st 1K)

(A% 8 271 2019-02-18



