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Abstract

Objective: To analyze the diffusion weighted imaging (DWI) image information from patients with
aneurysmal subarachnoid hemorrhage (aSAH), to explore the correlation factors of signal abnor-
mality and its correlation with delayed cerebral ischemia (DCI). Methods: Patients diagnosed with
aSAH in the Department of Neurology of Baotou Central Hospital from August 2020 to June 2023
were retrospectively analyzed. All patients underwent head magnetic resonance examination
after admission, including T1, T2 sequence and DWI sequence. According to the presence of high
signal in DWI sequence, they were divided into normal DWI group and abnormal DWI group. The
clinical data of the two groups were collected and analyzed statistically. Results: 1) A total of 42
patients were enrolled, including 22 patients with abnormal DWI and 20 patients with normal
DWI. 2) There were significant differences in Fisher grading, Hunt-Hess grading and cerebrospinal
fluid replacement between the two groups (P < 0.05); 3) There was a significant difference be-
tween the abnormality of DWI and the occurrence of DCI (P < 0.05). Conclusion: Fisher grading and
Hunt-Hess grading are risk factors for DWI abnormalities in aSAH patients, and DWI abnormalities
are risk factors for DCI.
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1. 53|

Ik P % ML (Subarachnoid Hemorrhage, SAH)& —F1 & I AE dn /@ 85 B k26 vp, 20 5 BT i 25
R 5%~10%, e r il PN 3 iR s 22 o i WK R W IR IKI[1], FF B SAH BFRILRR S, Hii
aSAH HE IR AT IAH] 30.5%~35% [2], BIAEAANG, A4S NI AR IS BT B0 ™ B, iy
FBERIAL 23 R A4 o R, aSAH AT5R 2 7™ B £ T5 N i e H.25 2 N5 et 36 ol ™ L 5 M) PO B S G 507 o
Horp B A #5145 (Barly Brain Injury, EBI)F1IE & 14 ik il (Delayed Cerebral Ischemia, DCI)/& 53 aSAH &
FA RIS FIFE T2 EE R N3] [4], ULk ot 25 Wi 5 DCI I EZNLH 2 —[5] [6] [7] [8].
Tl ML AR T RS M 51 2 A7 FE W REHE 9 /NBK . Sk B4R . T kR /N & hkos A8 5 350K dfe i 2 7 2
BRI — 20, LA T e S 7E R AR I ZE BB K A R I, FFIA A A2 5 BRI R 1k i e 2y
JREE[9]o 7E SAH St 2y bk SR 0 24 SRR T [ 10],  MCRAHUEE T W82 2] SAH A A ifi /)
AR AR BT B A T B I G I MR AN 2, XS T U AR R . oAk, PR KILAE aSAH
J& 2 RANAET: R E R /NS R AEE R AR [ 1], (H2 T SAH Ja Sl JE BRI 78 K 2 B A2 75 K B
NPT AT, B2 ARSI PR K

AT 42 4] aSAH B BEAT HEILIRIRBUIMA AR K B 5 I, 28 /b — 2 S SR HUM A BB A7 A 57+
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WEES, WHERIRREE A, M aSAH RHEAEFMEE, FEMFOMINARTE MR, HIXEERE 5 i A
RTEHIEARSCNE, NTIERINEESE . AWM aSAH J5 DWI 7 =15 5 AT, R aSAH G UL AL
FPE IR R Bia e, DAL LS DCI Z IR AR, W REXT aSAH B G S 0T B B% .

2. ARFREFZ*
2.1. FAFEXHR

[ Bt 23 A 0 Sk T e BE AR 22 IR 2020 48 7 2 2023 4F 6 WA 42 1] aSAH (835 (IR K B
BE, HA M 19 6, 2otk 23 4], AFEERTAEE AT T 15T MEILIRUE, SRAFHIGL T1 IMBUTIW).
T2 JINALT2W) AT DWI,  Fr A i S E e aer & 1) i S AR R A AT P

PINFRUE: 1) Fhe 18~75 AL 2) WG (rhEzh ke PRk E T I 27 98 S R6E) A K2
WrbrE, 2 3kfil CT (Computerized Tomography, CT). {785 Il 1% 5(Digital Subtraction Angiography,
DSA)HHZWT; 3) KIGHT MRS (Modified Rankin Scale, MRS)IF4> 0 73 4) Ik &4 SAH: 5) ABi)g
BTN ZN BN AR ZERIGST: 6) B BB A1 [F &

HEFRArE: 1) 4 SAH, AN ZIKkIE; 2) DSA K& A MW, (B JTCEHTF AR SChIT
PRI s 3) HLIP 72 h P AR B0 kR A4 28 AR BT Pl ) ikRg e IR s 4) FEA T B B3 B9,
fltn: JEER SRR LIRS YRR . IR O U 28 B G 9% 2R 4 2L B N5
22. ARFZE

1) FEZRTORERAS: URBE aSAH Jis NMAERTI B BERE, an: B4R, BRATH e (W M weis . i
N&. SFACERRERR M S ESE), NASLRCRM. S ILAE), Fisher 734, iRt m& s gl
It (World Federation of Neurological Societies, WFNS)%2%, Hunt-Hess 7322 .

2) EIRZRLEREE: BFEFARTT A, TESINORAE . BERKAEMBUK. BE AR ERE N, &
TATHBE W EA . AIHADPER S IEQE % . O3 EF SRR ERHC [EE mE
5472 (Neurology Intensive Care Unit, NICU)HJ K45,

3) MESRIR: DWIE SR, DCIAAER,

2.3. GiHESW

KH SPSS25.0 A HAT G /M 43 IR BB REUR 7KL 56 A Fisher KRS, FH n(%)RER;
SE AL BRI AT IESTERLS, AT A IES A BT HE YORN T 220 18] R F AR ARG 56, A Az 5 DY 43z (1)
FEIRF R A IESOA R AL, FE £ FrdEERETR; MR #R R L £ K2 Logistics
[, P<0.05 K, WAZERHSGIE L.

3. &R
3.1. —fRIGRE R HER

42 % aSAH FB3E 5E Bk M LIRS A, F AR (B VEEI7E 1~38 d, aSAH £ DWI T B AR &G
o, RN R BRI AT, R I N U AR SRR . ARYE DWI 2 BAAE R T SE S AW
4, B DWI IEH 48 DWI 25 4H. Hdh DWI IEH4H 20 51, DWI F% 4 22 %1, DWI 55 4 b SR
2R oBl, Bk 136 AT 2RERE AL 16 61(68%), FEETIX 4 41(18%), Kt 3 #(14%), KK 2
B1(9%), M- 2 51(9%), /IMiET 1 51(5%) (K3 1),
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Table 1. General clinical data of patients with abnormal DWI (n = 22)
= 1.DWI R EBE—MRIGK R (n=22)

T H 1 (%)
kg E 9 40.91
L1Y3 13 59.01

L FARDAZS e BRI e 16 72.73
FERTHX 4 18.18
Bt 3 13.64

JDF A 2 9.09

it 2 9.09

7N Il T 1 4.55

32.DWI EE4E5 DWI R EHEKTERRATENLE

IS T LR DWI IR S DWI i IR 2 AR B R Be A8 &, 7R P 2E b0t B A sk (i If 56
R ME M [ A 2 B ) A A SO ) ST ESh Ak AL B (AT @ sl ik K
RISk SN BIRK . KR 3Rk KIS 3Rk J5 2@ 3Rk HESIRK). WENS 4324 Fisher 734% . Hunt-Hess
I INEAN SRR PR E B X2 . FRT7 SR aisf s Bl he s . SCHE . SO 1)) |

HABPERS & FRENI 4 . 0F2)FEAT K 7RI A Fisher MRt L, 45 R B NI E ) & . Hunt-Hess. Fisher

SIRAEA PAFAE R3S 2 R (P < 0.05). X DWI IEH 415 DWI i 4L R 3T ¢ /ude, A NICU B
Koo AR KT RS, PI4LE R 22 (P > 0.05) (L 2).

Table 2. Comparison of baseline and in-hospital variables between abnormal and normal DWI groups

F#2.DWI REHSERHENELTESHRALEILR

DWI 1EH 4 DWI = 4H

(n=21) (= 19) it 1tz P
R 4.90 +0.45 4.77+0.87 5440+ 11.16 0.161 0.873

R

iR FE 0.132 1.000
% 18 (90.00%) 19 (86.36%) 37 (88.10%)
& 2 (10.00%) 3 (13.64%) 5 (11.90%)

& IfLE 0.072 0.789
% 9 (45.00%) 9 (40.91%) 18 (42.86%)
2 11 (55.00%) 13 (59.09%) 24 (57.14%)

ek LI 0.931 1.000
5 20 (100.00%) 21 (95.45%) 41 (97.62%)
7 0 (0.00%) 1 (4.55%) 1 (2.38%)
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WINS
W 4 0.475 0.491
% 13 (65.00%) 12 (54.55%) 25 (59.52%)
52 7 (35.00%) 10 (45.45%) 17 (40.48%)
8] 0.028 0.867
%5 15 (75.00%) 16 (72.73%) 31 (73.81%)
i 5 (25.00%) 6 (27.27%) 11 (26.19)
WEFNS 434% 0.305 0.691
I~I1 16 (80.00%) 19 (86.36%) 35 (83.33%)
I~V 4 (20.00%) 3 (13.64%) 7 (16.67%)
SRR K 2.310 0.221
% 18 (90.00%) 22 (100.00%) 40 (95.24%)
2 2 (10.00%) 0 (0.00%) 2 (4.76%)
i 2 51 0.005 1.000
%5 19 (95.00%) 21 (95.45%) 40 (95.24%)
2 1 (5.00%) 1 (4.55%) 2 (4.76%)
T R 4.546 0.033
% 3 (15.00%) 10 (45.45%) 13 (30.95%)
R 17 (85.00%) 12 (54.55%) 29 (69.05%)
FAIN 0.178 1.000
Ll 5 5% P 8 (40.00%) 9 (40.91%) 17 (40.48%)
R A B S A 10 (50.00%) 11 (50.00%) 21 (50.00%)
B& S 2 (10.00%) 2(9.09%) 4(9.52%)
Jii ¢ 0.907 0.608
% 19 (95.00%) 19 (86.36%) 38 (90.48%)
52 1 (5.00%) 3 (13.64%) 4(9.52%)
D 2.31 0.221
% 18 (90.00%) 22 (100.00%) 40 (95.24%)
2 2 (10.00%) 0 (0.00%) 2 (4.76%)
i ofL 9 2 0.076 1.000
& 17 (85.00%) 18 (81.82%) 35 (83.33%)
2 3 (15.00%) 4 (18.18%) 7 (16.67%)
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ST AL E
AN IK 6 (30.00%) 3 (13.64%) 9 (21.43%) 1.666 0.269
K 3 ik 2 (10.00%) 2 (9.09%) 4 (9.52%) 0.01 1.000
RiTAS @ ik 10 (50.00%) 13 (59.09%) 23 (54.76%) 0.349 0.554
/N T Bk 1 (5.00%) 0 (0.00%) 1 (2.38%) 1.127 0.476
HEZT ik 1 (5.00%) 0 (0.00%) 1(2.38%) 1.127 0.476
J5 AT 3@ B ik 0 (0.00%) 1 (4.55%) 1 (2.38%) 0.931 1.000
KA B ik 0 (0.00%) 2 (9.09%) 2 (4.76%) 1.909 0.489
KA Ja 2 Bk 0 (0.00%) 1 (4.55%) 1(2.38%) 0.931 1.000
Fisher 432 6.453 0.011
I~I 18 (90.00%) 12 (54.55%) 30 (71.43%)
I~V 2 (10.00%) 10 (45.45%) 12 (28.57%)
Hunt-Hess 732 17 (85.00%) 6 (27.27%) 14.092 <0.001
I~111 3 (15.00%) 16 (72.73%) 23 (54.76%)
V-~V 54.70 + 11.93 54.14 +10.69 19 (45.24%)
A E NICU I 22.55+12.02 20.41 £6.03 3.48+3.22 -1.011 0.312
(EYTINRS 18 (90.00%) 12 (54.55%) 21.43£931 -0.619 0.536

33.DWI RERNZEZEX S

LA TG DWI = NRAS &, (AR NS B 4R Fisher 434%. Hunt-Hess 734N A EIHITZ
[A & Logistic [A] 1343 #7, 45 B 7R Fisher 43 2% - Hunt-Hess 43 2% /& DWI 53 ¥ ({157 /6 6 K 2 (OR > 1, P < 0.05)
(W7 3)

Table 3. Multivariate logistic regression analysis of DWI anomalies

3 3. DWI BB Z A ZE logistic BIEVIS

OR HJ 95% 5 12 [X |i]

A B PR iR 2 LR P OR
R LBR
IR TN -1.757 1.266 1.925 0.165 0.173 0.014 2.065
Fisher )% 4.076 1.451 7.897 0.005 58.938 3.433 1011.946
Hunt-Hess 43%% 4.080 1.303 9.807 0.002 59.133 4.602 759.849

3.4.DWI B&5 DCI X454

PIE T RS DCL AR &, RN EE KAIR K &4 DWI 545 8 H A m it 17 BRI 3 Logistic [7] )7
ST, RN DWI R KA DCI AT fG K R 3R (P < 0.05) (L4 4).
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Table 4. Univariate logistic regression analysis of DCI

%< 4. & DCI BB E logistic Y57

OR ] 95% B 15 X [H]

e B bR iR 2 FLIR P OR
TR LR
DWI & & 55 -1.917 0.759 6.385 0.012 0.147 0.033 0.650
4. i

SAH J& BRI M A R, (AR PE RO (0 R rT e S A BB AR . AR AP TTE T
DA AG R RRS B VIR O [12], SORESR N PR AN I/ RIRAE . JEIRJZ BEAR L #5825 40
TE SAH J5 IR RI Y R A, SR AR (b 2 3 30N B e . i A 2 U AR T i, 336175 93X SAH J&
SRR 05 RO AE PR RS o I RIS, SUiAR TE RT RE S SAH 5 DCL B 7EM T HlSE £i[13], SAH
JE WU TR RAE aSAH 5 A R TG e 2 7 EZAEA, AR H BRI I s B AR BLHTIA 1R KR
R [H

FE A S5 T I S I 2R T SRR T ) B AL, Ok o R DR A I A R R L B
FBEIRES /NG BE VR AR IR G TR AL PR AR A, X e SR AR ER EIREE BT, AR TR RN
AR TR TR, 2D s s [ 14], AT IUAOIAS o 1% 20 ik A 2 T AT 51 iR 2R (Prostaglandin,
PG) N I T A] & UL AR 2R A2 (Thromboxane A2, TXA2)HI ULRG41 K #4131 K (Prostaglandin-1-2, PGI2),
PGI2 /& TXA2 s, & B Pl MR ERME 5K M MER, ST CApi ik e, BT PG XN
FAMMZ &G ZHH. 28 BT SR O AR DUIESL, 18 2 7818 1 B i 7 5 50 5 o 15
AT VZ R FH[15]. AE—TImPREF TS 20 G @l A 1 DT /R (TXA2 B HUAIAIE £ G Rl 7))
KT aSAH S5 (I M52, 5 9 FIHBLIE EZE, 9 fldeT 7 kAR CT ¥4 KIS M AE % [9],
DAL b T 3 B /DA 5 4 T R AR A RE DR 1 82 28 Y E B, G CE AR FE R, FRATTR I DWI 573 5
MAEREEHTCREZ T, MK EE R RERENRER BT A aSAH B IIEH T8 8 TP 7
I AR, AT BRI T oS e A

1L o 3 55 T A A R P 2B DR 3, I e A I 5 1) 50 5 o J e 4D B R 3 D) A 25
DA RIE RN YR /RS AR . B E PR BRI SIS S 40 /E SAH J5 it (] N R A
X BEAR A A 2 S RUUMAR T R - SAH J5 i 5| RS HETE R B4, OS4SR 48, WA R Ui A T K 16].
AR, /NSRS 5244 To (GPIb) i 77 22 3 B T J8 i i) S Wi -1 B Rk R R Rk sk
38 50 00 R 1) s b 300 e BE A R U A R B, 3K SR AR T A 2 PH ZE SERR MG EA i) B 4TI A
B Y- I (0 MRS, AT LA AT DA gk A R if s BR A i 55 0885 1 SR s L I G o R 45
i, AN T AR SORE FIRRIAR T i, 3E—20 = AR BU AR AR B, 32 o P VR 30 400 s o i A T
Ab, SEAE LR I B 55 50 4 P AN el > R 0 B -1 B A5 A0 v M 400 2 e 2 7 T PR Rt i 3 7 f
FAER[17]. ABEFKIN Hunt-Hess 732 Fisher 73 408k, 75 T3 DWI KA %, $#&78 Hunt-Hess 73
9. Fisher 70 SHUMARTERAT 5%, IX AT RE-S H I3 0 5 -5 0 5 PRl 35 11 a3 — 435 o A% 2 It IR AR O

A7 KN aSAH J5 DCI 5 DWI SR AA{EAINE, FUMAR T AE SAH J& DCI #)i 7 EEM . 51
SR B MGEIL . SAH S EZE A DCI A5, SAH BHY 3 RIVMURER N, MR
B2 BEOEINLL K TXA2 fRgHG I, HIrI38in DCI kB2 . AiFFH kA DCL & 15 41, A 11 filf7F
TERUMAETERL, S DWI R, Wikt RRRkZ Kk, KKE DCLEHR 27 4], DWI REHE 104, Z5%H
Gt X (P <0.05), AN DWI 35 & K 4E DCI ST fE R 2 .
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