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Abstract

Objective: Early identification of patients with cerebellar infarction who are at risk of neurological
deterioration remains challenging. MRI-based assessment of middle cerebral artery (MCA) infarc-
tion has been shown to predict poor outcomes. This study aimed to test the hypothesis that MRI-
based cerebellar infarct volume can predict the occurrence of poor outcomes in patients with acute
cerebellar infarction. Methods: We retrospectively enrolled 80 consecutive patients with acute cer-
ebellar infarction (age 59.2 + 11.43 years) who underwent diffusion-weighted imaging (DWI) MRIL.
The patients were divided into a poor outcome group (n = 17) and a favorable outcome group (n =
63). Poor outcome was defined as meeting at least one of the following criteria: (1) death; (2) de-
compressive craniectomy; (3) ventriculostomy; (4) decreased level of consciousness; or (5) a mod-
ified Rankin Scale (mRS) score = 3 at the 3-month follow-up visit. DWI parameters and cerebellar
volume were assessed using apparent diffusion coefficient maps, and the ratio of lesion volume to
total cerebellar volume was calculated. Results: Logistic regression analysis revealed that lesion
volume (P = 0.005) and volume ratio (P = 0.004) were associated with an increased risk of poor
outcome, even after adjusting for age and National Institutes of Health Stroke Scale (NIHSS) score.
After adjusting for age and NIHSS score, the logistic regression model showed an area under the
curve (AUC) of 0.890 (95% CI: 0.768~0.995) for lesion volume and 0.939 (95% CI: 0.868~0.999) for
volume ratio. Conclusion: Quantitative volumetric measurement predicts poor outcomes in pa-
tients with cerebellar infarction, even after controlling for age and NIHSS score. Quantitative anal-
ysis of DWI MRI may help identify patients with cerebellar infarction at high risk of neurological
deterioration. Further prospective studies are warranted to validate these findings.
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1. 518

NI A B 95 FEAR KT AR, o [R) R L i 2 F) 2%~3% [1],  FH T A 3 2= T g/ . Lt 40 i 1
SEVUME, — EORABAEMG KM, o5t rTE RN BEOR N SRR, RAEE EIE 15%~30% [2]-[6].

PEHRIE4] [7]-[9], 29 10%~20%H)/INini A 5E £ 2 HH B fes B A= i RO K I [10], - BB /1N 7K i (Malig-
nant cerebellar edema, MCE), J&—Fy™HEM 2L IEAGE, 2 W T KIEAR/NEEEZEEE, FEIFHFERA
7, 50K S 80™ =R BGETI[11], B2 FAR TS 297 50%) 3 #5410 A7 75 Bk 14 D) e P i
[12], REEFARMNAT iz, AHEEMTUERE. ENEHAE . FART KT RAAEA T, HAr
I R E 1 AR T B — (bR HE[13] 0 EEXIX A0 R, L o000 60 977 205 P /0 P 7 Jie s 508 15 B 2811
TiiE[14], KBRS KR MCE KU /N 78 £ 3 B S IR R o BT/ NI A8 5, LA
S N EYR, ARG Z KR, IRPRERIHZE BAT T 22 TR, AR S RE 8R, Fr, &5
P A9 /I8 B 25 B S5 DA s ACRE DR 3 FE S, TR bR IR 19 23 2 1297 B Pk M [15] . B W 7R B[ 16],
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INIAEBE B 3 1 RAAR 2 R BB B TR B IR GAL, DRSS T 528 22 A Bk T 6 S It 35531
e JRURG: /I i 5 B0, S8 B Dy E 2 [17] [18].

o A H B B RAAR S A 2 VR T BT IE 46 (CT),  CT e AEZEREIR B 24 /NS iy X A A
SRR HH R B R [19] 0 E H IR o5 62 280N /ISR R AT B v, &) 250% ) B BT 4G CT SRR ILIEH[7].
HESEAR AR (MR TE 2SR PR AR RS Wi p R B I = T CT, JRH 5 8 DX s A H A R 35
#[20] [21]. B FLCUESE[22]-[25], I FEAAESEARBIN R, MRI XTI K ik b 3h Bk E 8 A RIS H
AR M E . X LR A& S b G R 2 DY RER (B KPR SRR FATH. 46
T2%5). WEARHER MRI BOR W RIIA ST 0 s AR A48 5 o AW 50 B 75 DAl 0 w] T30
ININREAE 5 #0242 D e AL BT8O R LS 19 528 3R E, B00EE & MRI S 800 S /MK 8 B 5 v 42
Dhae B AL 2 A TN E AR . IR PREE T S AW RIS B kA, DAK SR ROE ST kiR 255
WA -

2. MRMREFHZE
2.1. RMR

AR —TAE TN R EE Bedb AT B bt o (BB ) A BRI 7T o S SRR R i N R
Bt (2019 4F 12 H~2025 4 12 H #IR)#H & BME R 1 2 KT AN ZE (Bt S K ELAE > 3 om) B 1%
Bl B NIRRT IE , AT E 2 MRI S50

HAERHEITN A MRI BEUREAT B, FE0mi%k /N R 2 BRI . N Bt B 40 22 Ty B i 2
T it 5 [ [ 57, TLAE B 70 e 26 Hh R PP 2 (NIHSS) VA o 4022 SR I Pl Hh 26 o 2 B 155 v s, BT
ARGITHFARREFEFKEFE. H RSP SE, [FHATHUMER AR, RN A
NGt 5 K RAR & . 6 BT g ST Bt fa 3 A H TR .

IINARHE: (1) 76 (b E 2SR L PE I A 20 48 7 2023) 12 ibnifE[26], HLA il i HE 4% (Magnetic
resonance imaging, MRI) ¥ 5R BN AL % 4 (Diffusion weighted imaging, DWI) 45 & 2 WL 75 i 2 £ (Apparent
Diffusion Coefficient, ADC)ilE 5y S 4 K AR /MK AR FE(FE 4l DWI _ERESE S K EAT >3 em [27]) 4 .
(2) A MHR LR EREERASE R, (3) A W AR AR AERF ], fERAAELE N BT 24 /NP R4 .
HEBRARdE: (1) S IFRTIERR K THESE. (2) G IFAMMNME. SiMoMEsE. (3) & E L. . B
SEZ AN BHEOR R . (4) L SR XS S AL

22. IRK%E R

BEIIRG /2T “TE BRI 0 CRERRMRSFIBYT, SRR, MBiRRERMTREIRIT
BRI . T ARG #E UM T A2 —: (1) EBIRZET:: (2) NIHSS #7435 la T &
VKPP FREAE 1 el my, HoRRILFEAB AR BGIE R R s (3) AR sl B B IR AT J il 3 sk A R/ ]
i EANGIRA: PASMERN: © BFKF FHEE GCS P <12 4y, F/E®@ /INKHESE 5] E 1 kK i 5
S T Fe e AN H SRR AR K, R4S R KR B A R R S 28], ARIE SRR MR E,  [FI B S
AT ZE SR . (4) (ERHRE ML DReRl, FEFREIT, HEMERELTRIETT, HHBRE R
BRI BB ORI B [14] [29] [30]. (B) HibE 3 /MHIEIVF, mRS >3 7rHIE#E . Rl #HET)
RE AL 1 ) 5 A 473 D TE SR 1) NITHSS 23R . NIHSS 23R 28 1a WA T IFA5 B B iH/K . NIHSS &R T
ST SRR A T B E A R G S PRI RORE IRV S DA G, (7] IR 9, 2 20 4 K i v 3 Jhk s 3 i 3 4 2
WUE T AR NEARME[3] [32]. TG TP T MRIAS 2 45 1T EAZS 5546 07

R PPAS B BT AR AU AN [ 72 B AR BE I PR 45 R I TN S, fE FEE A4 iz hh, A E 7w
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BOSLE LR, DT AT (1) SMRVT TR A PRI I3 52 I 0 5 Rl A s 0 i .4 5 9
RA 8 ERAR G LRI, (2) M EFRARSRIET LA S 3N Vi, SR Rankin 5 #(mRS)
VEA 2 4 4 (R A SRR T ).

2.3. BAIERIREUMARL 1

MRI K & 0K LS 72 /N R HE4T . BT MRI K A2 °K ] Siemen Avanto 1.5T 5, GE Discovery
MR750 3.0T €. 1.5T ARG AIT HONADOW) B E 52X, 25 5 2K H)Z A 12K, W)
TF(FoV) R FH 220 8k 230 =K, REEFERE AN 134 x 192 1% . GE Discovery MR750 3.0T R4tIIK 240 x
240 ZKALET o TS DWI BRI TE Sl A7~ T 388 3ok 0 [ g B9 ~F T AR (EP 1) 7 V23R IR BB 2. 16 b (EN
1000 s-mm? F kAT =N TEAE 7 ] (R IBUAR BE . SR B SAZ (DWI) ¥ [ 38 B8t (8] (TE) 4353l 4. 1.5T 94 86
ms (B Z BT[] TR = 5400 ms)F1 3T 4 74 ms (LK 7] TR = 4425 ms).

2.4, BFRMESREMBEFR(The Volume of Interest, VO 4347

TERf B S H IR IR S R 2 1T, 2T ADC B EAAFURI R WA 5% (apparent diffusion coefficient,
ADC)H. Ek, MEIEH /Mi4Z ADCHE: A IERE ST, FATRE 7 — 4 BME, B ADC
T 1x 10 mm?/s A RHBRESL . SR ERENET B, R e B0 — /N IER HZ, ikt
o 2 T ) 1 [R)— J2 TR TR /NI AR R, 3RS Skt [F Xk, 2 “IEE R, @
A [0 ADC (EAFAEAE 3 22 R S EOR 22 I KIENGEIARFT “VOI” Pk sRsmE . HIRk, 4/
AR5 35 ADC EHIE: RAZRURERIERRE: F3ham B BA N EE S VOI. [R5 E 3
B, FEBx ADC {H KT 1x 1073 mm?/s AR (RN HEBR A ) . s/ N-F-3) ADC i . FrifE2E DL
R B, BB L AR S ADC EIl & : 5%, /£ ADC B B30/ )t ki 2, 3455 k1) VOI.
N1 R ] REARR L A S A 2, B — AN A I A - L ORE ADC AR T (IE % 41413 ADC
U2 1 ANPRUEZE) IR ZK . 1d3%1% VOI [T 14 ADC 1. AT (RN S48 2538 5 A T dH o V) F 50
R TR BT B O AR A S NI AR B (rVolume),  BARREFE) ADC E S IEH N
i 715 ADC 18 /) LA (rADC) . % B /2) I A A (L 1)

Figure 1. Schematic diagram of the cerebellar outline. The entire cerebellum ), infarcted area D@ (right cerebellar region),
and non-infarcted tissue @ (left cerebellar region) were delineated on the ADC map derived from diffusion-weighted im-
aging (DWI)

B 1 N ERER. EREBURGOW)ITER ADC Bt EA#EENNEG. BRXOO (HM/NKXE)
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25. Geit s

KHI SPSS25.0 e it AT Ge it 0 M, NIRIE F BRI, JATUUA RE5 R N Bt T £ 2 818
BEHIT. AR EYWIINIZ L LS E R AR, FEXEE AN NIHSS BEATIIE . IR A i T
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TR P OLREA t R IEAT IR, (X £ s)&oam. THECBORI A A LU AR FH K 7 #3651 Fisher 4%
WAk S, FHE 2R (%)R~. LLP<0.05 NEFRASITERE L, X P <0.05 AR TZHEE Logistic [
5, AR 2] ROC (32l TARFFIE) 2k, IRt b2 N A AUC.
3. &R
3.1. A/ EiETE BEEARFHELL R

TEWFFUIIR, LA 80 B e/ NMMIFE 3 FF A bR . N D Gui A4 e S IR RFRAE (L% 1)
o 17 B(21.3%) BEFFEA RUGERHE, A 7 151(8.8%)1T T RIGST, FET: 3 (3.8%)1]. NIHSS (P =
0.053) % SF L4t % Xo

Table 1. Comparison of baseline characteristics between good and poor prognosis groups in acute cerebellar infarction

=1 SMREE B E TR RIFEMFER REZEARFHELR

i ey PR PR wme e

FE[1(%)] 58 (72.5) 43 (68.3) 15 (88.2) 1.7722 0.183

R (X £s)] 59.2 +11.43 59.83 + 11.46 56.88 + 11.37 0.941b 0.349

e ML 52 [ (%)] 58 (72.5) 48 (76.2) 10 (58.8) 1.2482 0.264

W F 9 52 (451 (%)] 23 (28.7) 19 (30.2) 4 (23.5) 0.0552 0.815

768009 52 [ (%)] 22 (27.5) 19 (30.2) 3(17.6) 0.5172 0.472

WR A 52 (451 (%)] 33 (41.3) 26 (41.3) 7(41.2) 0.000? 0.994

I s [4511(%)] 30 (37.5) 22 (34.9) 8 (47.1) 0.8422 0.359

Lo J5 BN [ (%)] 10 (12.5) 10 (15.9) 0(0) 1.803° 0.179

IR BR A2 W[5 (%)] 10 (12.5) 7(11.1) 3(17.6) 0.0962 0.757

NIHSS PFAF[43(X £5)] 52+18 49+16 6.18+2.3 —2.056°  0.053

R 2.7742 0.250
S [ (%)) 35 (43.8) 29 (46.0) 6 (35.3)
/N[5 (%)] 32 (40.0) 26 (41.3) 6 (35.3)
RN (4511 (%) ] 13 (16.3) 8 (12.7) 5 (29.4)

LDL-C [mmol/l (X +5)] 2.6+0.9 26+0.9 29+1.0 -1.326°  0.199

TG [mmol/l (X +5)] 1407 13+06 15+1.0 —0.594>  0.444

HDL-C [mmol/l (X +5)] 1.2+03 12+03 12+03 -0.044>  0.965

I 25 B [mmol/l (X +5)] 6.3£2.2 6.3£2.2 6.5+2.1 -0.399"°  0.693

e A RTRIRMREITE; P PIREA t WIS t{H; NIHSS ¥4y ZEEE S DA AR AEFER. LDL-C: KA
AR AREE R, TG: Hi=MEs; HDL-C: /=% e & (A fH G w.

Hodr, PEHIL R SRR BRI EOR . OB EEh. E . DOl s, IRERZER . REREERAL
(Zes A XN« T4 OBE 2B TOBE 2 A S E Bl R L RTUE AN R 4L 4L IR) 3 o4 it
2725 (P> 0.05).
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3.2. HHREHEER

SEE MRl (L 2). ARG 5EKRIEAEF(P = 0.001). BAKA/MNT+) ADC fE(P = 0.001).
JAZRHFEFCARF N i i AR AR 22 (P = 0.001) 2. 35 AH 0% o

Table 2. Quantitative measurements of cranial magnetic resonance imaging
= 2. MmNk EENE

A5 /J(\nﬁmjfgﬁ Tiﬁ()nﬁ :Eéz;éﬂ Tﬁ(}nﬁfﬁ)éﬂ Wil P

FEZEAAF [em® (X +5)] 21.2+8.3 18137 32.7+10.4 -9.264>  0.001
FEZE ADC[x1078 mm?/s (X £5)] 490.2 +49.1 4935 +48.7 478.1 +50.1 1.125 0.271
NIAAFR [em3 (X £5)] 109.7 +16.5 108.0 +14.9 116.1 +20.9 -1.817°  0.073
/Ml ADC [x1076 mm?/s (X 5 )] 7044 +44.4 718.2+32.1 653.2+11.4 6.671°  0.001
PRAREL[% (X £5)] 19.1+57 16721 27.8£6.3 -5.587°  0.001

b BREA tARIR T tEs ARAREE: DS AN AR S /N i AR B

3.3. B/ REXEEFTRMENZEE Logistics B304

FEIZAZ RN, FEAEARRRS /N AR 2 Lol i e A B B TS AR S I A, R ial
NELE NIHSS P FIEERE B HR AR o f TR AR S R AR B B AR OG, BRI A T A AR R AT . 32
H AN 4E B BRI EAAFR(P = 0.005) FIARR EL(P = 0.004) 545 K Tl f5 MU AR, RIELE JHEEAERS AN NIHSS
Jalitntt. Z4EEF NIHSS £IE R RABA R IR, JiktA&FR 1) AUC 24 0.890 (95% CI: 0.768~0.995), 14
FALLI) AUC 4 0.939 (95% CI: 0.868~0.999). AR i (1246 [ 95! ROC hZR(ILIE] 2. 3 3).

Lo ROC g
' Wi it 25
v , e
/ f — AR
0.8/ 1 HZEIE AR AR 5 /N SRR EL
BHL
0.6
%
B
i
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1 g
o F B E 6 R LA A

Figure 2. Receiver operating characteristic (ROC) curves for evaluating the predictive value of infarct volume measured by
ADC based on brain MRI and the ratio of infarct volume to cerebellar volume for poor prognosis

2. THMEET UKL EARAT ADC MEEIEAT, @B AR S MRATRRZ L3R RTUFHFUNEE D2 & TE
FHERNZE
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Table 3. Area under the curve
% 3. & T HRIXE

Bl X3 bR iR PH 95% B {5 X [A]
aa 0.428 0.08 0.365 0.272~0.584
FEZEARAA 0.890 0.063 0.001 0.768~0.995
EFRLL 0.939 0.057 0.001 0.868~0.999

T BESEARAR: NRESEAAR; ARRILE: ANIREEZELE AR S MR AR 2 B

R logistics [11H 5041 &% ROC #h£8, FRATIGUE T 2T Ml i g L HR ¥ ADC Wl & A AL R . A A 1
TG /N AR AR 2 b PR /NI AT B0 R85 R A TG AS R — AN S ZE 0N 48 A o BE AEAR R W (B g 27.6 cm®,
BURKE N 76.5%; /NI FEAARFR 5 /N A FR 2 LE BT {E D 19.5%, BISRFL 2 L 19.5% 0, R 5T
EARRKIRE, BUKEN 94%, Hi5E A 98%. T LAES IR A EA A B S KUK B .

MEEH AT B AR A AR AN [5] 7% A R 24 ) T £«

1E 80 B, JLA 7 191(8.8%) e T AMRHFTl(J5 Ml &5 o e AR R/ BN 2= 41 51 R AR), 9 1(11.3%)7E
3 AN H I A B B AR PR ESE T (MRS > 4) .

CAAMRT TR IR AR B 1) logistics [ VA 23 AT (R 4R 88 A1 NIHSS 12 1E) 7~ , MAEARA(P = 0.001) 5 /AF Lk
(P < 0.001) 432 & & Flill K ¥ ROC 4r#rio~, AL TN 4 RFFlE) AUC 2B 0.912 (95% CI:
0.768~0.998), Fe AL AR i {E v 31.2 cm®; /AR LL ¥ AUC A 0.932 (95% Cl: 0.828~0.999) , F A= i {4 22.5%.

PA 3 /N H PR AR T (MRS > 4) 9 KA S 8 48 R 73 i 7, BEAEAARFR(P = 0.012) FAFRLL (P =
0.008) {75 EL A TRIANME, (H RN B AMETTRZ £ BT AR (AUC 433124 0.839 Fil 0.867).

R Sy b 5 R, R AEARAR N fes 1 AR R I PR G5 SR (75 BT R TI0) (4 T ek e e v, FLABRIBT AL
AT EEE A% (312 cmi vs. 27.6 cm®), FERMERFUER, R R T EAMRFEARRIT .

4. ¥1ig

WAV T /NEEESERT MRIAFAE,  DLVE AL AR /MR E B3 A R TS M E . A R B 1%
SCE K R B K (MCA) RS0 50 bR AR ALL, B FEZE T Jo A B 5 R i = UIR S AT %Ak, DA
T R 7K i 9 O T EAT FAR Tl B T R I 2 A 78 B S H0] O T AS R0« SR EOMAUSAZ (DWI)
PR A/ NCE T R BU(ADC) s B/ NI EE AL AR RN S /N R 2 L. ZERS AR IS AT NIHSS P74
J&, REGEAARAR S N AR R A SRRSO AL AR AR A Gk 2 R

TERTAEIRFESE A, SR EOIIALSAZ (DWI) R38R 513 4 i 7K B AN R T 16 78 5 [22] [23]. ADC {25
TERAE R B AR AL A1) (7 B R 1 A SR B T B0 K AN R TS ) 2 [R] F A D% P L E K Hh 3 Jik A T AT
FEH AR BB TE[23] [24]. 5T FRIGPAEAE 8, FHIR A AT A8 5] K (1) /N B 15 58 2L 5 B B PRI R 2 S
DRI A TSI, % X A 28 3 i B o 1A [33]

M FIRIT T /N BT 583 S ) SR BN A B AR (DWI) 9 Jeb A B R AR o A AR 6 AS RT3 6 T 47y
B ARYE EE 5 HT A28 TAERFAE(ROC) B £k /0 At S, TS B 190 1) S5 73 AR AR 27.6 em® 2245
NIRRE T AL AR AR 5 /N AR U TE 19.5% 7 4 T B AS RIS f & A2 . ok, M0 AR s, BB IR
i e OB EAN . WO S O s BRERFRER. FEAEIALCZEM A XU /N T A AT I
BEHT S IUFE T S AE PG RFAM TS A AR AR LS 25 P > 0.05). EHAEEKE, F4A
SHTRIR, AMRFREAR X — fa B 45 R AR SEARBENE N 31.2cm®, & T HIA B S 16 27.6 cm®. X
PR G IR ™ E AR 2 MAFTEE KR BERIEARIN K, B T EARIFR T IR TRt K,
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ACNIGRGRSEIR G — & M55 MFEARTI I 31 cm3 I, o7/ A5 AR T 06 B

AT R I NIHSS W 7E TG BTG A B A A GA B Geit-22 5 v, 5 REAE W LA L, NIHSS
PRI ASAE TR /NI A FE £ 3 I PR 45 J5[29] [31] [34] [35]. ATREMIEAFE: (1) NIHSS &3 B XAl 1
PR o (0 e R e Sl A I X)) et B T BL[36] [37]. % EE A LA R RIEFMAIEIR T 7 B . 2RiE
(B 7 97)~ BALE R 2 57)~ eSS ThREVEor) 5%, (BT /NIRE FE 5 WL IR (R 5« L5 R 1 L 4 B
EA IRERFE AR IRAE A 2 [36] [38]: (2) JEMEHM A s H BRI “F A Bk AR R, A
YA B RMBEARFA[36]; BIfE A2 NIHSS v 0 83, Il kA BRA IR R 2 LRI, #KEE NIHSS i s
A g2 R e v AR ) /NI R SE R 2 o () /NI Dh RE AR e 0 5 IR Ak s /NI 40 X PE i EDIRAS R
BARERET), FIAMAThREE T REA 3 . (H B MKk . R I T R DU & B, I AR T
ATFEHINES A ZURERA o 75 BB 1] S5 NITHSS T i 3l 41 ) 8] 22 38 P2 1 f XU o

BN R 8 IR 25 R AR 2 EAh . PC-ASPECTS 143 L 1iE S v A5 280l D e 13 = [39] [40]. 1%VTF 4 &
GiET CT 8 MRI B RTVEAS, KRR 10 AN (h s it 2 40, WU FCfili. /M. PCA X
& 157), BRI AR SO BR AR R S A . AT MRI ) DWI AT RESEARFR S /N SRR 2 L
(&, AR 7T T IR R G AR & 5 PC-ASPECTS M5 &, MY SE AR 1 J5 115 R 26 Fh 15 i it A 7Y

AW FF10], BRARAK S i e 12 B 5 et 52 2 £ o 67 280 ) /N A A0 BB 0 1 B A S 5 . 5
AN BT R S Al R 256,45 B v HOAEE AT O R Rankin B2 (MRS) . A BRI 9 NIHSS 3743 ik T4
B AN NI AR IR AE[41] . A WEFER I, RIS TAR BT B B IR VE /3 (GCS) 2 12~15 4 ) i
N & FAR[421369T - AWFFCRFHIREOINEL MR BUE T H AR T SRR R S R, RRHAK . R
A2 R 55 DU b = 52 2 W 1 SRR AR AT VA

A FAFERIRIRYE: B, KA RS B — BB i), /NI B0 8 3 A R0 R B
S B TS G0 I o AR A DA A A ), 0 S S 20 BT o AN STV TE TR /ISR B S A B 1] s
TR TR AR AN R 00 P S35 T DR 25 o 7 /N R 012 T PR, s 20 R 8 MIRI R 25 1) B e i)
[12][33], AT 5 K FH [ 2 i [A] [RI B 1K) MRS 2575 580 FEANIE F0 B SR I 7E R (B LS 72 /e
WSE R Y, AHRIE— DA N A IR A 5 . (<6 /Nih) S (A0 24~48 ZINEF) T DWI 95 Kk AR FR
FHEREER, J5H EHEERARIEAIN . EAS 43 5t S, WK A % 4H(<300 min)¥&J7 J5 DWI
FEZEAA AR 8K 5 25 /N T I 0T I5) 18] % 2.(11 mL vs. 29 mL, P = 0.027). Ak, AF7T4E St DwWI AR E
B SRR IR 2 R A DG (r = 0.548), $&75 FLHAS R T BRIl USRI Rl [44] . X AT g S B0 7 5
FEHE B (R K R AR A, AT 5 T T S 2 Yy A

AR, o 1% PR A A B TR) 44 5t T BE B A 2 2% - Grosse-Dresselhaus 5:[45] % ¥, DWI-FLAIR
ANVEFERTE 5N (NG ) BESE AR A R < 4.5 /NI IRIURBEIUR 55%, el 61%, BEETH L
FEAE o IXFE7R /NI AT B 1) A% A8 R T g 5 4 LA (e 25 5, O 75 Bt s o) 7 b AT T B —

Fabritius Z5[46] NI, 75 SPE/NBIRESE R, Al CT EE: B (WB-CTP) X i A5 HE A4 FH ) T
WER T H M CT Kty . %W 7R, CBF ShEAIATR S HE U5 i\ I i AR AU R 35 ARG, fE S,
CT MEVES BT et B LU o FLSAAL oF 2 (TS 15 5 [46]. RS ARG IE PERIF 78 N 5% F 45— H. 56 22 By 48 i 1)
i (WER IS 12~24 /M) Bh4k, Sakamoto Z5[47]HIRF7E R, ABiJG 24 /N DWI AF(DWI 24
h) RIS S8 B (1G) 35 e A S T A6 3 LR Kk v S4B o I N A 450 T 2R T 8 8 i s T A i 12
Uk, SRAEWANI TE) s (N BERS B 24~48 /NI ¥ DWI, 3F-fily A3 FE A4 R 184 KK 5ot 58 (T = 24— Ik ) 2 PR 5t A
X TR BTN ARG, PT e A2 A RAIF 78 1 BB 7 1)

UbAh, oy /N AR R TR A E G A AE, (R AE AR IR SE AN [ TS 2 2 T e AR . 25T
XU SR PRME, Fk, AHELUESEIER MR, f8)0T RE A T AR B A G TR, HEAT R B AT HE R

DOI: 10.12677/acm.2026.1652165 3431 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1652165

KIS

N

T LB,

ESEA G ER A, R, 2 CT #EA R (WB-CTP)Z TR 5 MCE [k # .
Fabritius 55 A\ & 3, 22 mL fixi IfiL 7 (CBF)dk e 44 BRIl S Tt MCE [ 504 24 100%, 45 7 14: 2 90% [46],
WB-CTP 7£ SV /N 26 o B TG 5 TR T-Fs ik CTo Bk4h, Tchopev K L FHBAE R 3L 4R f% 3 BOm B 1%
PN L SN R TS IR ALK, A BT SR I AR o SR T i, DA R 45 R [29] . Utk
Ab, N REAE F Sl /N i A S A4 R [48]FH A 28 5EAR EIHE T 00 55 /K e 47 DK [49] 75 THI 7 H e R oK
(V8 7o GX N7 FH T DL 5 R I D SRR R 2 2 o AR A RIS MEIGIE N T i TR S B E R m
JEHERAYE, AN E B 0 B R AN A . BESEIR BUR (MRD IR T H N Z 3 46(CT), X FE G a
TR 2k Sl e R I S 7, G S S X K [19] . i B AUR T AR I R B R B N
PEREZEAL RO Sy, ARG T2 AU IR BAR (T2MRI AT 34 B R 2 (ADC) B % H AT S5 (11
fitig 1) — Sk, ELAE T v S W i A AE SV I [50] . IXSEHFATAE B, §TH MRI 2 5 55 A A5 2
s v i A U S HEAR[19] -

g LATR, FRATXE 80 2t K THI AR /NS B0 R85 R 4 BT R B, RS 22 8 [ A A 2R v 42 4 8
NIHSS P53 Ja, FEAEARAR S /NI AR AR 2 bU R St /N A 8 2638 AN R TS (90 28 Pl b o 3 T3 [ o 4
Mrat Ao, A B 1S S I FHE T R R LA T 19.5% L F sl A 27.6 cm? 7247 . 24+ MRI
Je R AT A BT 028 T 300 0 A DATRUB e RO, B0 R A 0 7 e 7 S IR Bt v (1) S5 3 T A4
S 75 /NI B 25 357 14 0 S O % 0 SR B X )5 R o /N 5 H MR k(AR AR AT A BT i e
&G TR S, LSRR IR TS -

AA

A SRR E AR EFAC S R SRS 2024-01-K01) B B G R .
ELmEB

e R K R THRIT H (2024YX134).

SE

[1] Calic, Z., Cappelen-Smith, C., Cuganesan, R., Anderson, C.S., Welgampola, M. and Cordato, D.J. (2017) Frequency,
Aetiology, and Outcome of Small Cerebellar Infarction. Cerebrovascular Diseases Extra, 7, 173-180.
https://doi.org/10.1159/000481459

[2] Amarenco, P., Lévy, C., Cohen, A., Touboul, P.J., Roullet, E. and Bousser, M.G. (1994) Causes and Mechanisms of
Territorial and Nonterritorial Cerebellar Infarcts in 115 Consecutive Patients. Stroke, 25, 105-112.
https://doi.org/10.1161/01.str.25.1.105

[3] Bogousslavsky, J., Van Melle, G. and Regli, F. (1988) The Lausanne Stroke Registry: Analysis of 1,000 Consecutive
Patients with First Stroke. Stroke, 19, 1083-1092. https://doi.org/10.1161/01.str.19.9.1083

[4] Hornig, C.R., Rust, D.S., Busse, O., Jauss, M. and Laun, A. (1994) Space-Occupying Cerebellar Infarction. Clinical
Course and Prognosis. Stroke, 25, 372-374. https://doi.org/10.1161/01.str.25.2.372

[5] Lindeskog, D., Lilja-Cyron, A., Kelsen, J. and Juhler, M. (2019) Long-Term Functional Outcome after Decompressive
Suboccipital Craniectomy for Space-Occupying Cerebellar Infarction. Clinical Neurology and Neurosurgery, 176, 47-
52. https://doi.org/10.1016/j.clineuro.2018.11.023

[6] Tohgi, H., Takahashi, S., Chiba, K. and Hirata, Y. (1993) Cerebellar Infarction. Clinical and Neuroimaging Analysis in
293 Patients. the Tohoku Cerebellar Infarction Study Group. Stroke, 24, 1697-1701.
https://doi.org/10.1161/01.str.24.11.1697

[71 Koh, M.G., Phan, T.G., Atkinson, J.L.D. and Wijdicks, E.F.M. (2000) Neuroimaging in Deteriorating Patients with Cer-
ebellar Infarcts and Mass Effect. Stroke, 31, 2062-2067. https://doi.org/10.1161/01.str.31.9.2062

[8] Chen, HJ., Lee, T.C. and Wei, C.P. (1992) Treatment of Cerebellar Infarction by Decompressive Suboccipital

B

Bt

DOI: 10.12677/acm.2026.1652165 3432 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1652165
https://doi.org/10.1159/000481459
https://doi.org/10.1161/01.str.25.1.105
https://doi.org/10.1161/01.str.19.9.1083
https://doi.org/10.1161/01.str.25.2.372
https://doi.org/10.1016/j.clineuro.2018.11.023
https://doi.org/10.1161/01.str.24.11.1697
https://doi.org/10.1161/01.str.31.9.2062

KT F

(9]

[10]
[11]

[12]
[13]
[14]
[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]
(28]

[29]

Craniectomy. Stroke, 23, 957-961. https://doi.org/10.1161/01.str.23.7.957

Mathew, P., Teasdale, G., Bannan, A. and Oluoch-Olunya, D. (1995) Neurosurgical Management of Cerebellar Haema-
toma and Infarct. Journal of Neurology, Neurosurgery & Psychiatry, 59, 287-292. https://doi.org/10.1136/jnnp.59.3.287

EIkEk, WEEE, sk S ANNEEZELI]. B bR R A &, 2020, 28(3): 212-215.

Muihlbacher, T., Bohner, G., Biihrer, C. and Dame, C. (2017) Cerebellar Infarction: Unusual Manifestation with Facial
Palsy, Focal Seizures, and Secondary Generalization. Neonatology, 113, 33-36. https://doi.org/10.1159/000480423

Savitz, S.1., Caplan, L.R. and Edlow, J.A. (2007) Pitfalls in the Diagnosis of Cerebellar Infarction. Academic Emergency
Medicine, 14, 63-68. https://doi.org/10.1197/j.aem.2006.06.060

Suyama, Y., Wakabayashi, S., Aihara, H., et al. (2019) Evaluation of Clinical Significance of Decompressive Suboccip-
ital Craniectomy on the Prognosis of Cerebellar Infarction. Fujita Medical Journal, 5, 21-24.

Jensen, M.B. and St. Louis, E.K. (2005) Management of Acute Cerebellar Stroke. Archives of Neurology, 62, 537-544.
https://doi.org/10.1001/archneur.62.4.537

Choi, K.D., Lee, H. and Kim, J.S. (2016) Ischemic Syndromes Causing Dizziness and Vertigo. Handbook of Clinical
Neurology, 137, 317-340.

Ayling, O.G.S., Alotaibi, N.M., Wang, J.Z., Fatehi, M., Ibrahim, G.M., Benavente, O., et al. (2018) Suboccipital De-
compressive Craniectomy for Cerebellar Infarction: A Systematic Review and Meta-Analysis. World Neurosurgery, 110,
450-459.e5. https://doi.org/10.1016/j.wneu.2017.10.144

Wijdicks, E.F.M., Sheth, K.N., Carter, B.S., Greer, D.M., Kasner, S.E., Kimberly, W.T., et al. (2014) Recommendations
for the Management of Cerebral and Cerebellar Infarction with Swelling: A Statement for Healthcare Professionals from
the American Heart Association/American Stroke Association. Stroke, 45, 1222-1238.
https://doi.org/10.1161/01.str.0000441965.15164.d6

Sporns, P.B., Minnerup, J., Warneke, N., Dziewas, R., Hanning, U., Berkemeyer, S., et al. (2015) Impact of the Imple-
mentation of Thrombectomy with Stent Retrievers on the Frequency of Hemicraniectomy in Patients with Acute Is-
chemic Stroke. Clinical Neuroradiology, 27, 193-197. https://doi.org/10.1007/s00062-015-0478-8

Hwang, D.Y., Silva, G.S., Furie, K.L. and Greer, D.M. (2012) Comparative Sensitivity of Computed Tomography vs.
Magnetic Resonance Imaging for Detecting Acute Posterior Fossa Infarct. The Journal of Emergency Medicine, 42, 559-
565. https://doi.org/10.1016/j.jemermed.2011.05.101

Mullins, M.E., Schaefer, P.W., Sorensen, A.G., Halpern, E.F., Ay, H., He, J., et al. (2002) CT and Conventional and
Diffusion-Weighted MR Imaging in Acute Stroke: Study in 691 Patients at Presentation to the Emergency Department.
Radiology, 224, 353-360. https://doi.org/10.1148/radiol.2242010873

Chalela, J.A., Kidwell, C.S., Nentwich, L.M., Luby, M., Butman, J.A., Demchuk, A.M., et al. (2007) Magnetic Reso-
nance Imaging and Computed Tomography in Emergency Assessment of Patients with Suspected Acute Stroke: A Pro-
spective Comparison. The Lancet, 369, 293-298. https://doi.org/10.1016/s0140-6736(07)60151-2

Oppenheim, C., Samson, Y., Manai, R., Lalam, T., Vandamme, X., Crozier, S., et al. (2000) Prediction of Malignant
Middle Cerebral Artery Infarction by Diffusion-Weighted Imaging. Stroke, 31, 2175-2181.
https://doi.org/10.1161/01.str.31.9.2175

Thomalla, G., Hartmann, F., Juettler, E., Singer, O.C., Lehnhardt, F., Kéhrmann, M., et al. (2010) Prediction of Malig-
nant Middle Cerebral Artery Infarction by Magnetic Resonance Imaging within 6 Hours of Symptom Onset: A Prospec-
tive Multicenter Observational Study. Annals of Neurology, 68, 435-445. https://doi.org/10.1002/ana.22125

Thomalla, G.J., Kucinski, T., Schoder, V., Fiehler, J., Knab, R., Zeumer, H., et al. (2003) Prediction of Malignant Middle
Cerebral Artery Infarction by Early Perfusion- and Diffusion-Weighted Magnetic Resonance Imaging. Stroke, 34, 1892-
1899. https://doi.org/10.1161/01.str.0000081985.44625.b6

Arenillas, J.F., Rovira, A., Molina, C.A., Grivé, E., Montaner, J. and Alvarez-Sabin, J. (2002) Prediction of Early Neu-
rological Deterioration Using Diffusion- and Perfusion-Weighted Imaging in Hyperacute Middle Cerebral Artery Is-
chemic Stroke. Stroke, 33, 2197-2205. https://doi.org/10.1161/01.str.0000027861.75884.df

HFARER B M AN o2, PIRER S WA SR A, T E e e 2 Re e 2023 [J].
ez Rl 4k, 2024, 57(6): 523-559.

Zhang, S., Wang, W., Ma, X, Xia, Y. and Liu, A. (2014) Anticoagulation Therapy Is Harmful to Large-Sized Cerebellar
Infarction. CNS Neuroscience & Therapeutics, 20, 867-873. https://doi.org/10.1111/cns.12299

Tchopev, Z., Hiller, M., Zhuo, J., Betz, J., Gullapalli, R. and Sheth, K.N. (2013) Prediction of Poor Outcome in Cerebellar
Infarction by Diffusion MRI. Neurocritical Care, 19, 276-282. https://doi.org/10.1007/s12028-013-9886-2

Wang, Y., Binkley, M.M., Qiao, M., Pardon, A., Keyrouz, S., Dhar, R., et al. (2022) Rate of Infarct-Edema Growth on
CT Predicts Need for Surgical Intervention and Clinical Outcome in Patients with Cerebellar Infarction. Neurocritical
Care, 36, 1011-1021. https://doi.org/10.1007/s12028-021-01414-x

DOI: 10.12677/acm.2026.1652165 3433 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1652165
https://doi.org/10.1161/01.str.23.7.957
https://doi.org/10.1136/jnnp.59.3.287
https://doi.org/10.1159/000480423
https://doi.org/10.1197/j.aem.2006.06.060
https://doi.org/10.1001/archneur.62.4.537
https://doi.org/10.1016/j.wneu.2017.10.144
https://doi.org/10.1161/01.str.0000441965.15164.d6
https://doi.org/10.1007/s00062-015-0478-8
https://doi.org/10.1016/j.jemermed.2011.05.101
https://doi.org/10.1148/radiol.2242010873
https://doi.org/10.1016/s0140-6736(07)60151-2
https://doi.org/10.1161/01.str.31.9.2175
https://doi.org/10.1002/ana.22125
https://doi.org/10.1161/01.str.0000081985.44625.b6
https://doi.org/10.1161/01.str.0000027861.75884.df
https://doi.org/10.1111/cns.12299
https://doi.org/10.1007/s12028-013-9886-2
https://doi.org/10.1007/s12028-021-01414-x

KIS

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]
[44]

[45]

[46]

[47]

[48]

[49]

Juttler, E., Schweickert, S., Ringleb, P.A., Huttner, H.B., Kéhrmann, M. and Aschoff, A. (2009) Long-Term Outcome
after Surgical Treatment for Space-Occupying Cerebellar Infarction: Experience in 56 Patients. Stroke, 40, 3060-3066.
https://doi.org/10.1161/strokeaha.109.550913

Boone, M., Chillon, J.-M., Garcia, P.-Y., et al. (2012) NIHSS and Acute Complications after Anterior and Posterior
Circulation Strokes. Therapeutics and Clinical Risk Management, 8, 87-93. https://doi.org/10.2147/tcrm.s28569

Vahedi, K., Hofmeijer, J., Juettler, E., Vicaut, E., George, B., Algra, A., et al. (2007) Early Decompressive Surgery in
Malignant Infarction of the Middle Cerebral Artery: A Pooled Analysis of Three Randomised Controlled Trials. The
Lancet Neurology, 6, 215-222. https://doi.org/10.1016/s1474-4422(07)70036-4

Edlow, J.A., Newman-Toker, D.E. and Savitz, S.I. (2008) Diagnosis and Initial Management of Cerebellar Infarction.
The Lancet Neurology, 7, 951-964. https://doi.org/10.1016/s1474-4422(08)70216-3

Linfante, I., Llinas, R.H., Schlaug, G., Chaves, C., Warach, S. and Caplan, L.R. (2001) Diffusion-Weighted Imaging and
National Institutes of Health Stroke Scale in the Acute Phase of Posterior-Circulation Stroke. Archives of Neurology, 58,
621-628. https://doi.org/10.1001/archneur.58.4.621

Yoo, AJ., Barak, E.R., Copen, W.A., Kamalian, S., Gharai, L.R., Pervez, M.A., et al. (2010) Combining Acute Diffu-
sion-Weighted Imaging and Mean Transmit Time Lesion VVolumes with National Institutes of Health Stroke Scale Score
Improves the Prediction of Acute Stroke Outcome. Stroke, 41, 1728-1735. https://doi.org/10.1161/strokeaha.110.582874

Makharia, A., Agarwal, A., Garg, D., Vishnu, V.Y. and Srivastava, M.V.P. (2024) The Pitfalls of NIHSS: Time for a
New Clinical Acute Stroke Severity Scoring System in the Emergency? Annals of Indian Academy of Neurology, 27, 15-
18. https://doi.org/10.4103/aian.aian_842_23

Olivato, S., Nizzoli, S., Cavazzuti, M., Casoni, F., Nichelli, P.F. and Zini, A. (2016) E-Nihss: An Expanded National
Institutes of Health Stroke Scale Weighted for Anterior and Posterior Circulation Strokes. Journal of Stroke and Cere-
brovascular Diseases, 25, 2953-2957. https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.08.011

Siniscalchi, A., Sztajzel, R., Malferrari, G. and Gallelli, L. (2017) The National Institutes of Health Stroke Scale: Its Role
in Patients with Posterior Circulation Stroke. Hospital Topics, 95, 79-81.
https://doi.org/10.1080/00185868.2017.1322888

Lu, W.,, Lin, H., Bai, C. and Lin, S. (2021) Posterior Circulation Acute Stroke Prognosis Early CT Scores in Predicting
Functional Outcomes: A Meta-analysis. PLOS ONE, 16, e0246906. https://doi.org/10.1371/journal.pone.0246906

Puetz, V., Sylaja, P.N., Coutts, S.B., Hill, M.D., Dzialowski, I., Mueller, P., et al. (2008) Extent of Hypoattenuation on
CT Angiography Source Images Predicts Functional Outcome in Patients with Basilar Artery Occlusion. Stroke, 39,
2485-2490. https://doi.org/10.1161/strokeaha.107.511162

Baki, E., Baumgart, L., Kehl, V., Hess, F., Wolff, A\W., Wagner, A., et al. (2024) Functional Outcomes after Decom-
pressive Surgery in Patients with Malignant Space-Occupying Cerebellar Infarction. Neurology International, 16, 1239-
12486. https://doi.org/10.3390/neurolint16060094

Lucia, K., Reitz, S., Hattingen, E., Steinmetz, H., Seifert, V. and Czabanka, M. (2023) Predictors of Clinical Outcomes
in Space-Occupying Cerebellar Infarction Undergoing Suboccipital Decompressive Craniectomy. Frontiers in Neurol-
ogy, 14, Article ID: 1165258. https://doi.org/10.3389/fneur.2023.1165258

AR, XEr, BV, SE. BRI R R A S R P A AR B R AR S TS B ZE R[], BESLIRAE, 2021,
12(3): 39-43.

INEEES, BKEE, R4t S ShinbEmizs T I DKI, DWI TR0 kB & 45 AR xRl 92 [9]. RESL IR A%, 2016,
7(10): 732-737.

Grosse-Dresselhaus, F., Galinovic, I., Villringer, K., Audebert, H.J. and Fiebach, J.B. (2014) Difficulty of MRI Based

Identification of Lesion Age by Acute Infra-Tentorial Ischemic Stroke. PLOS ONE, 9, €92868.
https://doi.org/10.1371/journal.pone.0092868

Fabritius, M.P., Reidler, P., Froelich, M.F., Rotkopf, L.T., Liebig, T., Kellert, L., et al. (2019) Incremental Value of
Computed Tomography Perfusion for Final Infarct Prediction in Acute Ischemic Cerebellar Stroke. Journal of the Amer-
ican Heart Association, 8, €013069. https://doi.org/10.1161/jaha.119.013069

Sakamoto, Y., Aoki, J., Nishi, Y., Shoda, S., Kimura, R., Saito, T., et al. (2025) Acute DWI Volume Is a Strong Imaging
Predictor of Favorable Outcomes in Patients with Acute Stroke and Treated with Mechanical Thrombectomy. Journal
of the Neurological Sciences, 468, 123334. https://doi.org/10.1016/j.jns.2024.123334

Wong, K.K., Cummock, J.S., Li, G., Ghosh, R., Xu, P., Volpi, J.J., et al. (2022) Automatic Segmentation in Acute
Ischemic Stroke: Prognostic Significance of Topological Stroke Volumes on Stroke Outcome. Stroke, 53, 2896-2905.
https://doi.org/10.1161/strokeaha.121.037982

Wouters, A., Robben, D., Christensen, S., Marquering, H.A., Roos, Y.B.W.E.M., van Oostenbrugge, R.J., et al. (2022)
Prediction of Stroke Infarct Growth Rates by Baseline Perfusion Imaging. Stroke, 53, 569-577.
https://doi.org/10.1161/strokeaha.121.034444

DOI: 10.12677/acm.2026.1652165 3434 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1652165
https://doi.org/10.1161/strokeaha.109.550913
https://doi.org/10.2147/tcrm.s28569
https://doi.org/10.1016/s1474-4422(07)70036-4
https://doi.org/10.1016/s1474-4422(08)70216-3
https://doi.org/10.1001/archneur.58.4.621
https://doi.org/10.1161/strokeaha.110.582874
https://doi.org/10.4103/aian.aian_842_23
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.08.011
https://doi.org/10.1080/00185868.2017.1322888
https://doi.org/10.1371/journal.pone.0246906
https://doi.org/10.1161/strokeaha.107.511162
https://doi.org/10.3390/neurolint16060094
https://doi.org/10.3389/fneur.2023.1165258
https://doi.org/10.1371/journal.pone.0092868
https://doi.org/10.1161/jaha.119.013069
https://doi.org/10.1016/j.jns.2024.123334
https://doi.org/10.1161/strokeaha.121.037982
https://doi.org/10.1161/strokeaha.121.034444

IKHETT %

[50] Bra, B.T., Bastan, B., Fisher, M., Bouley, J. and Henninger, N. (2009) Ischemic Lesion Volume Determination on Dif-
fusion Weighted Images vs. Apparent Diffusion Coefficient Maps. Brain Research, 1279, 182-188.
https://doi.org/10.1016/j.brainres.2009.05.002

DOI: 10.12677/acm.2026.1652165 3435 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1652165
https://doi.org/10.1016/j.brainres.2009.05.002

	磁共振弥散加权成像对急性小脑梗死患者不良预后的预测作用
	摘  要
	关键词
	Diffusion-Weighted Magnetic Resonance Imaging for Predicting Poor Outcomes in Patients with Acute Cerebellar Infarction
	Abstract
	Keywords
	1. 引言
	2. 研究对象与方法
	2.1. 研究对象
	2.2. 临床结局
	2.3. 磁共振弥散加权成像
	2.4. 容积测量与感兴趣体积(The Volume of Interest, VOI)分析
	2.5. 统计分析

	3. 结果
	3.1. 急性小脑梗死患者基本特征比较
	3.2. 磁共振参数比较
	3.3. 急性小脑梗死患者不良预后的多因素Logistics回归分析

	4. 讨论
	声  明
	基金项目
	参考文献

