* 40 - (R TR FIEE) 2026 4555 47 B55 3 ] EFRBENEK

doi: 10.3969/j.issn.1674-1242.2026.03.007

Fig AR 4T BN A R AR S WL B R N ASU B 3
xf UM/ I B B BX S 2 BT B

O, AT, BRI
(BmFAFARER BEFHEA, THEM 471000)

[(FHE] Bry  HiTeE LR BOn AU AZ (diffusion-weighted imaging, DW1) 5 1 85U AL AL (susceptibility—weighted
imaging, SWI)XF 2 MMk /N .45 9% (cerebral small vessel disease , CSVD) [EES 2 W B, 2k CSVD 2 Wi ] S (1945 R 25 .
Fik BUBPESHT 2023 4F 10 H 2 20254F 10 A 3% FHTT 405 AR EE B IR 1 80 1 B L Ak CSVD BE RO IG PR A AR R . DUILE
AR R | BGRB8 (magnetic resonance imaging, MRD) J¥ F145 8 ) 28 /0 34~ H BEUT 25 5 8 “ S ARHE”, 43 5l B0l 3FA
DWI ., SWT X 2 M 5t i 4995 %k FABT 640 1L ( cerebral microbleeds , CMB) S R fig , 3T 3E— L 204 DWT 5 SWIIB G 18 FH (1 PR 12
Wi . R DWIXF 2P E LG B4 H UK E 4 96.67% (58/60) , SWINT CMB [ H 5T 4 91.30%(21/23) . R DWI
5 SWIHHTECA 12T 2 Wi R XF 2k CSVD BYRE(RCR B BE 7715 21 Wl 2 185, HBURLEE 5535 98.46%(64/65)  BR A2 Witk (Y
5 SR B AEFRTE 80.00%(12/15) ., £538  DWI 5 SWITEZME CSVD 2 W h RIS T WA R E 4h  BEA  H DWI 5 SWIAT 3 — 2542 55
ZME CSVD R AL I RIZ B 4 SR RE B P, S LI R 7 8 BT TR AL vT S AR 22 S 5 KA .

(S8 ] M/ 5 REEHR ARG 9 BOMBUSAS ;s REBUBINAURLE ; 2B i 8

[hE>ES] R743.3 [ZHkFRERRL] A XEHE: 1674-1242 (2026) 03-0040-06

The combined diagnostic value of magnetic resonance diffusion-weighted imaging
and susceptibility-weighted imaging in acute cerebral small vessel disease

GUO Fan, BAO Weiyu, PENG Zhongqiong
(Medical Imaging Department, Luoyang Dongfang People’s Hospital, Luoyang 471000, Henan, China)

[ Abstract ] Objective To evaluate the combined diagnostic value of combining magnetic resonance diffusion-weighted imaging
(DWI) with susceptibility-weighted imaging (SWI) in acute cerebral small vessel disease (CSVD), and to provide reliable technical
support for the diagnosis of acute CSVD. Methods A retrospective analysis was conducted on clinical and imaging data from 80
patients with suspected acute CSVD who were admitted in Luoyang Dongfang People’ s Hospital from October 2023 to October 2025.
Using the comprehensive clinical manifestations, all magnetic resonance imaging (MRI) sequence information, and at least 3-month
follow-up results as the “gold standard”, the detection efficacy of DWI and SWI for acute ischemic lesions and cerebral microbleeds
(CMB) was separately evaluated. Furthermore, the clinical diagnostic value of the combined application of DWI and SWI was further
analyzed. Results The sensitivity of DWI for detecting acute ischemic lesions was 96.67% (58/60), and the sensitivity of SWI for
detecting CMB was 91.30% (21/23). When DWI and SWI were used for combined diagnosis, the overall recognition ability of the
diagnostic system for acute CSVD was significantly enhanced, with a sensitivity as high as 98.46% (64/65). The specificity of the
combined diagnostic mode remained at 80.00% (12/15). Conclusion DWI and SWI can form an effective complement in the diagnosis
of acute CSVD. The combined application of DWI and SWI can further improve the accuracy of the clinical diagnosis results of acute
CSVD lesions, providing a reliable imaging reference basis for the formulation of its clinical diagnosis and treatment plans.

[ Key words ] Cerebral small vessel disease; Magnetic resonance imaging; Diffusion-weighted imaging; Susceptibility-weighted
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Mk /Iy it 4% 9% (cerebral small vessel disease,
CSVD )& R Kl /Nl ik sl ik 6 4 i 8 KN
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ol R % (magnetic resonance imaging, MRI) 212
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(] B A Wi 5 9% BH T AR O N RS BR B 1 2023 4F 10
JH—2025 4 10 7 52 i BEML 2 CSVD A 4% 80 1],
SR B E A 2t SR A M el 2 T R s (Ansliis
SRR e R SR LT R AR ) B A T
RE T FEmti2 , Hoe ek M2 )74 MRIE: A . Horh 55
P 44 9], 2o 1k 36 B ; 4F i 52~ 78 %, F- 1 (65.3+
8.7)% .
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PAFRUE: D F2=>50 & 5 SRR , I RAE
AR AE L B (] =24 b 5k MRTIE 55 4 87 & I P9 9 AL
3 MRIK: #5412 DWI(b=0,1 000 s/mm*) }z SWIJT
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% F SIEMENS Spectra 3.0T #8 5 U g $t 4% 41 4
LA A, S PP RSB . O DWIFS R
JH BB A Y T (81357 1% 4% (single—shot echo planar
imaging, SS-EPI) &4 , §5 & i [a] (repetition time, TR)
5 000 ms, 9 3% B 6] Cecho time, TE)95 ms, 7H /4 128%
128, )22 5 mm, JZ A BE 1 mm, b {H 2 & 5 0 F1 1 000
s/mm®, @ SWI J¥ 51 % F = 4k # J& [ 3 (three—
dimensional gradient echo, 3D-GRE) &%, TR 28 ms,
TE 20 ms, Bl /1 157, 5 F 320224, J2JE 2 mm, J2
50 mmo B AT « DAL A T I8 T, InASUsA%
(T,~weighted imaging, T,WI) . T, Jll A W 1% (T,-
weighted imaging, T,WI) | & 74 % )ik 2 %% K & ¥ %
(fluid-attenuated inversion recovery , FLAIR ) /f A JEfil
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132 R
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(1) DWI KGR/ Hr . WSS B AFAE 7R bk
I A A5 S AL, B I STRIVE-2 bRl 3 101 e Il
/INFEBE (recent small subcortical infarction , RSSI) 78 X
i DWI 2 5 {5 5 U 7R 1 52 4 (apparent diffusion
coefficient, ADC) Xf J [ 2K 15 %= , i kbt e K42
<20 mm, H A7 F 5 328 Rt i X Can B8 19 X
R T BRI )

(2) SWIFE B oo WA MR A A7 AR 5UIR
5 JE 85 26 15 JE 19 1 S AR A5 5 Ak L e kk B AR 2 ~
5 mm. FRBR ARG S 5L B S
SE XA CMB, [A] 450 5% CMB i k- 51 B 15 43 A3 [X 3]
CHRG P TREB A X T X0
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(1) & im IRz W oy “ @ sk, 2wl it 5
DWI 35112 Wi 2t Bl ifi i CSVD (RSST) (B
SERE | BH A T (positive predictive value, PPV) I
A L {E (negative predictive value, NPV ),

(2) T SWIFE L W CMB AU BURE 558
PPV NPV,

(3) 1155 DWI 5 SWIEL A2 2t CSVD CHl
BRI DWI FH B SWIFH ) (9 AR 2 WAL REFE A

(4) G HEAFAE . RSSI AR AR H 43 A 38
7 5 CMB 9 kR E H 43 DX i Pt 2R 98 il X/
X .
1.5 Sit=EAE

& H SPSS 26.0 #1478 4ls o #r o iH B
Y9647 Shapiro-Wilk 1E 25 PERG 56 , 75 A IE 4346 1Y

TR TORE, DB AR E 2 (ats) TR s AT A IERS 5
AR T OB 7 Bl (U o6 BRI B ) o o THEL
BERFLA] (%) 7, R PR30 L BA [) 7 47) 5 20
LW ZE R . P<0.05 W ESA ST FE X,
2 #R
21 EEERBERARBLRISHER

80 19| BE AL H & b, B & W2 2k CSVD 65 1)
(81.25%) , 4F CSVD M fth # 28 R %t %5 9 15 i
(18.75%) . 652 CSVD Hu & v, Bl 2k i if,
P CSVD (fUAF7E RSSI) 42 1] (64.62% ) , S 1L £ 5 H
ML CSVD (RSSI4CMB) 18 4] (27.69% ) , 5401 i 1fiL
£ CSVD (U A7 7E CMB) 5 1] (7.69%) , 5 I CMB 11 i
H AT 23 4.
2.2 & MRIF IR H R EE D 7

ANF MRUFFI RSB BEZS R LR 1.

1 DWLSWIR _EBKAIZH A CSVD B & RILE (%)
W5 B bRkt UK RS PPV NPV
DWI (iZWiRSSI, n=60) * 96.67 (58/60) 100 (20/20) 100 (58/58) 90.91 (20/22)
DWI (iZiCMB, n=23) 0 (0/23) 100 (57/57) 0 (0/0) 71.25 (57/80)
SWI (ZWrRSSI, n=60) 30.00 (18/60) 85.00 (17/20) 85.71 (18/21) 28.81 (17/59)
SWI (2 CMB, n=23) 91.30 (21/23) 98.25 (56/57) 95.45 (21/22) 96.55 (56/58)
DWIs SWIFHTE (BRA2Wi &k CSVD, n=65) 98.46 (64/65) 80.00 (12/15) 95.52 (64/67) 92.31 (12/13)

H: DWI: FHONMBUSAR ; SWI: REEUBINACRAS ; CSVD: Mi/NMAE W ; PPV: BHEETNME ; NPV FIPETUINAE; RSSI: 31 BT /s
Bb; CMB: fifdctifin. “R¥E “2.17 mAZHEER, RSSUBEMIGHRAFnTECSVD (424]) SHui&JF itk csvDd  (1841), it 604 ;
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S M 98.25% , {H XF RSST #4946 I 450 % 2 2. 30.00%
X} RSSI A BE I A B . DWI 5 SWIEE &2 K &
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&4 80.00% , (IK T 5. — )P FN S Wi ke 5 8 . iz
ZEAL IR AR SE P 3 Bl i 2412 o A CSVD 1 iR
L H SWUFRH FAAERUIMRAE 54 R0 CMB
FHE s 5343 2 Bl CSVD 3 19 DWIT 41 B EE (L 2
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PE o H 2 4% A1 0 U ARG 0 45 SR kA7 AR A, X
FEANHEAT AL, H SWI_E AT 5 i 152 0 PR/ N e Jik
(AL 225 A5 5 T e P I A 2 I D R 5 1 45 2
25, DWI LR Rl B8 (55 Joxt i ADC BE S F#AK, TR
FLE R 2Bkt . B gs AR | I SWI
fili CMB B 75 5 R0 % 5] i 48 Ph s 55 TR R 3=,
DWIiZ Wr 2 A AL I AN BE (RSB S — T 55 5, W

ARG E S ADCEITLRA A, —H M2k
HBEAEERAE (receiver operator characteristic, ROC) ]
LRXF LA L 1
2.3 RIEFAESD T

95 ek A3 AT G 1 WL R 2. AE 42 {51 B4l Bk 1fn PR
CSVD M &, LG ) RSSI 6 & 58 4>, - 2 45 451
(1.38+0.62) >, e & UL ¥ 407 2 & iS5 X (36 1,
62.1%) , Ho vk Jg i (124>, 20.7%) i 15 (7 4>,
12.1%) ; 7 23 fi] & FF CMB /) £ & 1, SWI 3L 48
CMB ikt 1874~ , P24 551 (8.13+5.24) 4>, Horpr K
G DX/ T X33 A R 32 12401 (52.2%) |, ik -4
ik £ 841 (34.8%) IR A 5047 3611(13.0%) o

RV BRI W R 3, BE, Lk, 758 &
AR TE 7 14 h, 2ot A 5T | A I 0 B AR AR
KI3A 3B 433l i DWIJF 51 2 ADC B, b 7 A7 Ol fi =5
S AR AEAE 5 €] 3C 3D 3K 3F 2351 Ry i A & AH
I T Fe /DN 5% B B R B SWT AL, b s i 52 i &2 %
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HAARERWMAE . AWF5EUESE DWI2 W RSSI
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