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Association of baseline cerebral blood flow and cerebral metabolic rate of oxygen with sleep structure disorder
after thrombolytic therapy in stroke patients and their value in clinical assessment LI Xiangcheng', QIN Ruizhi',
PENG Yaoqun', HE Yihua’. (1. Department of Neurology, The Third People’ s Hospital of Chenzhou City, Chenzhou
423000, China; 2. Department of Neurology, Nanfang Hospital, Southern Medical University, Guangzhou 510515,
China)

Abstract: Objective To investigate the association of baseline cerebral blood flow (CBF) and cerebral metabolic
rate of oxygen (CMRO,) with sleep structure disorder after thrombolytic therapy in stroke patients, as well as their value in
clinical assessment. Methods A total of 145 patients with stroke were enrolled as subjects, and all of them received
thrombolytic therapy in our hospital from January 2023 to June 2025. Before thrombolytic therapy, 3. 0 T magnetic reso-
nance imaging was used to obtain relative CBF (rCBF) and relative CMRO, (rCMRO,) , and rCBF/rCMRO, ratio was cal-
culated. At week 1 after thrombolysis, overnight polysomnography (PSG) was conducted to obtain parameters such as to-
tal sleep time, sleep efficiency, the proportion of each NREM stage, and REM sleep duration. According to the presence
or absence of sleep structure disorder, the subjects were divided into disorder group and non-disorder group. The Pearson
correlation method was used for correlation analysis. A multivariate logistic regression analysis was used to identify the in-
fluencing factors for sleep structure disorder in subjects after thrombolytic therapy. The receiver operating characteristic
(ROC) curve was plotted to analyze the performance of rCBF/r*CMRO, ratio in predicting sleep structure disorder in sub-
jects after thrombolytic therapy. Results ~ Compared with the non-disorder group, the disorder group had significantly
higher age, infarct volume, NIHSS score on admission, and proportion of patients with infarction in the thalamus (P<
0.05). Compared with the non-disorder group, the disorder group had significantly lower rCBF, rCMRO,, rCBF/rCMRO,
ratio, total sleep time, proportion of NREM 3 sleep,

proportion of REM sleep, and sleep efficiency (P<
0.05) and significantly higher proportion of NREM 1
sleep and sleep arousal index (P<0.05). The Pearson
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and were negatively correlated with the proportion of NREM 1 sleep and sleep arousal index (P<0. 001). The Logistic re-

gression analysis showed that age, infarct volume, infarction location (thalamus) , and NIHSS score on admission were

risk factors for sleep structure disorder in stroke patients after thrombolytic therapy (P<0.05), while rCBF, rCMRO,, and

rCBF/rCMRO, ratio were protective factors against sleep structure disorder (P<0.05). The ROC curve analysis showed
that rCBF/rCMRO, ratio had an area under the ROC curve of 0. 901 (95% CI 0. 869-0. 938) in predicting sleep structure
disorder in stroke patients after thrombolytic therapy, with a sensitivity of 95.50% and a specificity of 82.40%.

Conclusion

Baseline rCBF, rCMRO,, and rCBF/rCMRO, ratio are closely associated with sleep structure disorder in

stroke patients after thrombolytic therapy, among which rCBF/rCMRO, ratio has excellent performance in predicting sleep

structure disorder and can be used as a sensitive indicator for clinical assessment of high-risk patients.

Key words: Stroke; Thrombolysis;

sessment value

il 7 v R A R R S EOE R E B R 2 —
U 2 YR T A% O SR, AT ik 2 A i 22 T e
TG SR, A LA PEAE ), o A B
AN [F) R B2 1) o 28 1) R R S22 B 3R Y T A, L v R HIRG
S5 R ZE AL SN I PRF 98 i $4 s ] A . R 98 3
B R AT 172 BB A R R TRV AR VR T R
I ST 0] 247 1 B MG 2050 2% T o B PR AR B (rapid eye
movement , REM ) it {70 45 5 5, ANV G2 I #if 4248
ST HERR 3 T REG DA - 1R A 0 R XU
SR, T 7 4 S i IR A 1 9 L2 BATL ) 5 A
I, JC B = o 55 i 20 AU Rt - R A 2 Rl e
B RSB MER T o I3 & (cerebral blood flow,
CBF) 5 i & AL i} % (cerebral metabolic rate of oxy-
gen, CMRO, ) J2& [ WL fiki i 2 4L 75 - i A% Lo F8 o, 7F
A5 1 5 P28 HE T Sl B B IR - o 1 ) O 4 o ke
FTHEMES . FELOIRA T CBF/CMRO, A 54 1] fiE
PEo3 Jar F G XA I 25 AN 2 SRR 28 A R R
M T 52 ) i - 1 I o) 4% 4 -5 B B ) 455 2% D7) A O 1)
PR IIRE" . BRI SY 2 R 42 F CBF 5 CMRO,
SRS IIRER RS, B DI
BT, FER ST H 5 AR R 45 0 2% Dy 18 2 [6] 4 Y 7R
KR . AW B 7 R Gl CBF/CMRO, 5 fili 75
FRE VS FRIRYT 5 R AR A5 FA) 2L A A G A LTl fhy
A, DA A SR 51 1 AR A A~ Tk T 35 s
PEHEFISARE Sl R T H .

1 #EREAZE

1.1 — ek

L 145 5 i A v B8 35 R ESE R 4, 4T 2023 4F
1 A—20254 6 H 7EMBM T 25 = N REBEBe (LA T R AR
CARBETITEAEIRIT o PAFRE: (1D 4FI%=18 %, 5
AR 5 (2) W55 A 20k Bl i 2 i 26 bR 12 W ke
HEY R R R A UESE 5 (3) B B 2V 12 B[]
AT KT , B 2 H ki iin 7y, Yo E
YRR 5 (4) W REIR 7 1T 56 i CBF .CMRO, FOAG 5
(S RiRTT e A AT iARNER E , IS, BEIS 5 A e
WRE5F 2 WIEAL 5 (6) & K@ MG AR N2, IF A
JEA B A R AT HEBRARIE : (1) i i 2 i
FRR K AT B8 i e i 5 i &7 M0 2= e a2 A
AP 5 (2) BEAA Bl A rhig s, st BE W Sl ph 220
AEBRN, AT AESZ MR IELE CBF/CMRO, MAEIROIRAS ; (3) &

Cerebral blood flow;

Cerebral metabolic rate of oxygen; Clinical as-

FFEEL JHE AR R AR DI RE R  (4) BT
HHAX Rh 28 R G AR M B 5 (5) A A IR
M B 7 L T 2R AL A SR I RE 5 (6) TR IRYT
J5i 72 h N A VR A O T A R SONE i i S I
AWK P A ) | BV R T 34 H YRR AR FH 52 i e
B Y 245400, SCRILERE P P 2 e A L 358 0038 5K i 25900 5
(7) VR TR T AT A 12 M B B i A, B o ) R R T2,
A S BRERL AN e, oA IR E R L A
B e M AT SO 9 I ) DR 1 I EE A R
BT,

1.2 IR RN

AHIFF 38 15 AR g L 05 1 2R e AR R 2 I PR 9%
BEALFEYEN AR A I AR (R U R DR |
g MLAE 09 ) AR T 36 F (BMIT) | figi #8 AE AR R | i
FEAETRA A BER NIHSS PB4 | & 6 8 1A A s 1a] | i,
EM . LER BIEE D B A4S AR /T

S E ) a1 N TR

1.3 CBF.CMRO, 7K F- % I A #H %F CBF/AH XF
CMRO, 4

1.3.1 ®BERESELFY FEEKERR

Y71l 30 min #4257 3. 0T MRIAY 4 , CBF R FH 8h Ik F g
Fric (arterial spin labeling, ASL) £ AR #E47 JC A &
R HI DW RS S v i P A= b kb . R DY
% 2 ASL (pseudo-continuous arterial spin labeling,
pCASL) 741 , Z B 4R pric Az % FRic J5 IR 1)
[8] (post-labeling delay, PLD) >A 2 000 ms, 7 5= 41 il ,
23 [P B 3. 0 mmx3. 0 mmXx5. 0 mm , 7 5 I 42 ik
B Jeyif CBF o CMRO IR AT TR AR IR 4
5% (oxygen extraction fraction, OEF) B {4 (3&F
T, IASC L4 AR AR5 %) LV ) o ] 4523153 CMRO,
S Al S5 ASLL &5 4 8] FC e Y e B B B0

1.3.2 SRALEEOGE X E L5 A | KRS
DWI,ASL-CBF [£[ll OEF [ 48— i iff: 2 48— 75 1] (i
oA T, 8% T,-FLAIR 25 [8] ) , DA BRAKA 5% sh iR 2% .
AVERIFEARL O IXOE S LR DWIEE S X o
FEAZ s 5 o kb ] R 7 X S 7F CBF B B
5 AEEAZ O AH AR B CBF AR XM 8545 X 70% 1
DX 3k, A e ] ARG v X RS BR [X (region
of interest, ROI) ) ] : FH 2 24 AN FI I IR M B 25 Je)
AISE RPN, ZERCHE S A R L 20 i TE RN ST A%



© 334 -

U DX A Jo PR 98 7 X 3 20 i RO, [l i, 75
XA A 2 R B AR X 45 ) 1) ROTAE Sy AT i

1.3.3 ZHUE it Sinift S8R 4
5 RS ROT A 1Y °F- 32 CBF {11 3 OEF 1A ;
CMRO, 8 i 424 X CMRO,=CBFXOEFX 3] i 48, &
HIRJRES CMRO, Hh 3l kA & & i [7) 351 30 bk ifi
SOHT AR o PRUEALAL B - SR T BR A AL G g 22
S, R kR X O AR FEA% 0 S ] FRLIG 98 33 X)) /9 CBF
I CMRO, HL, 15 LA O 545 X B A L L, 45 21 A0S
CBF (relative cerebral blood flow, rCBF) 1 i %
CMRO, (relative cerebral metabolic rate of oxygen, rC-
MRO,) , 118 rCBF/rCMRO,

1.4 BEHRES S oI K o34

TEVRRRIRYT a5 1RGN, >R P 22 e R 1
I (polysomnography , PSG) Azl , 18 5% 4% 8] o Bl B A5
[) A R P AR A PR TR B AR AR 138 (non-rapid eye
movement, NREM 1) HEHR (5 [ (NREM 2 HHEAR 5 Lt |
NREM 3 1B B (5 Ho \ REM JUIBE IS 5 L | BRI ACR |
I IR o0 L 2 S BRI S, AR 2540 25 L - (1)
B X 5 38 <85% 5 (2) 56 FE 45 £ >15 ¥/h; (3) NREM 3
SO B RS o7 LG < BB HR IS (9] Y 10% . 2 /03 2 F ik 2

J Apoplexy and Nervous Diseases, April 2026, Vol 43, No. 4

T SCR AR Z5 P 25 L o B A M RIR 235 4 ZE L 1Y) AR
FHNAREIRZEALAL, S 2 WAL= L4l

1.5 Geilaorik

B S 78 R 1 e BEAT IE 25 PE A 56 (Shapiro-Wilk
) M5B IES A B R (xxs) o, 4L 10) 22 53 F ol
SEFEAR R 58 5 AT G 3 SR P PP i 5 (1 437 £ m) )
[M(Py, P.5) 1327~ 21 18] Le 3R FH Mann-Whitney U £
55 THECEORHUEIEL CE 4 H) [n(9%) 13878, 4l IR 2
S RS o A e 43 BT R FH Pearson AH S& 4 7% .
K Z 2 Logistic 11 4 §ifi 1% 52 i A 5% XF R 5 F216R
7 JE MEARZE A 2 AL I 2 o 23208 TS
HE(ROC) 122 23 T rCBF/rCMRO, 7K - % BF 58 % 42 %%
RGBT I & A W AR 245 4 ZE 8L 1 TN & BE . P<O0. 05
TR AAGIEE L.

2 & B

2.1 i HIR 2K AL 4 A AR ZEEL AL AR I PR R R
He

W MR 2 L 24T I AE AE AR | A B B NTHSS 1
A3 7K B AR AT A (e ) o He s FaAE SR AL (P<
0.05) , Wil HoAxHR bR L 22 R IE B i 24 78 L (P>
0.05)(WLZ& 1),

F1 ERZEILAMIEFIABEFRKZRILE

I PR BERE MERR 2 LA (n=82) ALz L4 (n=63) SiitE P

PER [n(%) ] X'=0. 566 0.452

% 47(57.32) 40(63. 49)

& 35(42.68) 23(36.51)
S (xxs, %) 68. 75+8. 67 63.21+10.35 1=3. 505 0. 001
BRI [n(%) ]

o IfiL R 57(69.51) 41(65.08) X°=0. 186 0. 666

BE RS 27(32.93) 17(26. 98) x*=0.595 0. 440

15 i IMAE 34(41. 46) 28(44. 44) X=0.129 0.719

S 15(18.29) 9(14.29) X'=0.414 0. 520
BMI (x5, kg/m?) 24. 85+3. 34 25. 04+3. 08 1=0. 351 0.726
AR (25, ml) 28.71+5.32 20.25+5. 24 1=9. 554 <0. 001
T AEAEHAL [n(%) ]

i3 24(29.27) 22(34.92) X’=0.526 0. 469

K 33(40.24) 30(47.62) X’=0.789 0.374

Jisi—+ 8(9.76) 6(9.52) X*=0. 002 0. 963

oM 32(39.02) 12(19. 05) X'=6.727 0.010
ABEHS NIHSS 343 (x+s) 13.45+4.52 9. 85+4. 21 t=4. 897 <0. 001
BIR B HEETT] (s, h) 3.54+1. 02 3.42+1.13 1=0. 670 0.504
LT (F+s, /L) 132. 38+15. 18 134. 08+14. 56 1=0. 680 0. 497
Lo (F+s, K /min) 78.28+8. 85 77.05+9. 15 1=0. 817 0.415
BNEHEAB (525, /L) 0. 85+0. 21 0. 83+0. 18 1=0. 604 0. 547
LFYEE AR (Fs, /L) 3. 42+0. 85 3.310. 89 1=0.757 0. 450
M/ RIHEL (s, x10°/L) 215.28+45. 32 220. 18+48. 36 1=0. 627 0.532
FIARAL AL (s, x10°/L) 8.25+2. 18 8.05+2. 12 1=0. 554 0. 580
I JUAT (s, wmol/L) 78.28+15.32 76. 89+18. 34 1=0. 497 0. 620




XS AR 2026 4E 4 0] 43k 4

2.2 HEARZEFLAFIAE ZFLLALE #H rCBF  xC-
MRO,.rCBF/rCMRO, HEIRESH S HUK - LK

B IR 2% L 4H rCBF .rCMRO, . rCBF/rCMRO, ., i HiE
AR A (] \NREM 3 B BE AR 5 L REM B BEAR (&5 L | bR

<335

R SR KR TAEZ L4 (P<0. 05) ,NREM 1 1 i
MR e B R S TR 4 K SF T AR R AL 4 (P
0. 05) ; 2 FEMR PR AR 30)  NREM 2 R HR 5 Lo oA 2%
SIS TR X (P>0.05) (WLF£2),

%2 MEIRZEFAMNIEZFIAEE CBF.'CMRO,.rCBF/rCMRO, . BEAR £ 4B E/K T L8 (s )
e BRI 25 LA (n=82) L ZHLH (n=63) tfE PAE
rCBF 0. 6320. 21 0. 890. 23 7.090 <0. 001
rCMRO, 0.78+0. 18 0.92=0. 21 4.317 <0. 001
rCBF/rCMRO, 0.81+0. 14 0. 98+0. 12 7.705 <0. 001
S AR A ] (min ) 310. 42+60. 32 412.53+71.58 9.314 <0. 001
REARYE AR 9] (min) 26.42+7. 45 23.85+8. 42 1. 845 0. 054
NREM 1 HREAR 7 Lt (%) 15.21+5. 85 9.85+4. 52 6. 020 <0. 001
NREM 2 HREAR 7 Lt (%) 55.32+8.45 56.78+7.52 1.081 0.281
NREM 3 HREAR 7 L (%) 8.42+2.86 15. 3626. 32 8. 842 <0. 001
REM WIHEAR 5t (%) 10. 24+4. 21 13.52+4. 85 4.352 <0.001
R B A (% ) 72. 34+6. 45 90. 624, 42 19.278 <0. 001
e I B 45 (VK /h) 18.38+7.05 9.24+4.52 8.968 <0. 001

2.3 rCBF.rCMRO,.rCBFACMRO, /K ¥ 5 &
IR AR 25 44 SR A D S0 BT

Pearson AH G PEZE R 7~ , rCBF 55 5 B BR 15 [A]
NREM 3 #J#E AR 7 e REM B BEIR (5 e IR SR 5
TEAH2E(P<0.001) , 5 NREM 1 B BENR (5 LG | B AR 57
B 7R 2E (P<0. 001) , S5 HEIR IR \NREM 2
HARENR (5 L JCAH & (P>0. 05) ; rCMRO, 5 s B R it
/8] \NREM 3 ] BEMR (5 H . REM 3] B B 5 L | B AR %
FEE A (P<0.001), 5 NREM 1 A HEIR 5 L |
S i TR 46 K 5 17 4H 56 (P<0. 001) , 5 il B 98 AR 0
NREM 2 H B A% (5 Eb TG #H OC #: (P>0. 05) 5 rCBFAC-
MRO, 5 B BEHR AT ] \NREM3 BBENR 5 1 REM i
MR 7 EL | B IR I3 2 TE A 5 (P<0. 001) , 5 NREM 1
S B S 7 L | B A o 8 52 B A G (P<0. 001) , 5
e AR 3 AR 390 . NREM 2 3] B AR & B JC 41 26 1 (P>
0.05)(W3%3),

2.4 ZHESHR A RS RIRIT R
MEARZS AL E AR fE R R 2

DU A SR S TR YT 5 R A R BRI 5 4 25
BLoA PRAE & (YY), BRIMEST RS M R AR LA
B i NIHSS 343 . rCBF .rCMRO, . rCBF/rCMRO, 5 i
R 25 ¥4 25 L 19 Log-odds 52 T £k M 56 & (P>0. 05) ,
TAE e AR p DR S R i MR U A . D4R
W& i A BEAAR i A5 AT A5 (i ) LA B s NTHSS
P43 . rCBF .,rCMRO, . rCBF/rCMRO, }y A 75 & (X)) , i
(GBS < B A FEEBAL (il ) (75=0, J&=1) , 5% |
ABERF NIHSS #43 .rCBF ,rCMRO, .rCBF/x*CMRO,
VS R W SZIUAE L Logistic [0 0 3 B 45 5 1 7 4F
W4 i A BEAAR i A5 AT A5 (i ) LA BE s NTHSS
VP43 2 52 ) Ji A v B 5 IR T R R R BE B
gERZEEL 1Y & 18 & (P<0.05) , rCBF ., rCMRO, .
CBF/CMRO, J2 52 Wl i 2 v F 5 VIR 97 e & A IR
SERZERLAY R I 2 (P<0. 05) (IL3FR 4) .

3 rCBF xCMRO, .rCBF/rfCMRO,7KE 5 B EEREHSHNBXES
. rCBF rCMRO, CBF/CMRO,
AT e 21
i PIE A P r{E P1H

GBI G ] 0.572 <0. 001 0. 482 <0. 001 0. 589 <0. 001
NN -0. 186 0. 495 -0. 145 0.385 -0. 201 0.538
NREM 1 #REAR &7 H -0. 521 <0. 001 -0. 423 <0. 001 -0.539 <0. 001
NREM 2 W 5 £ 0.168 0.414 0.123 0.318 0.179 0.432
NREM 3 S REHR &7 b 0. 546 <0. 001 0. 442 <0. 001 0.558 <0. 001
REM S RIS (5 0. 494 <0. 001 0. 401 <0. 001 0.514 <0. 001
MR AR AR 0. 608 <0. 001 0. 504 <0. 001 0. 643 <0. 001

-0. 553 <0. 001 -0. 451 <0. 001 -0. 569 <0. 001

HEE M i TR K




£ 336 - J Apoplexy and Nervous Diseases, April 2026, Vol 43, No. 4
T4 SEESTENREFEERIRBTEEREMZILZENBRESER
A5 i IEEY s FrifEiz Wald x* OR 95%CI PE
AR 0. 498 0.217 5.267 1. 645 1. 090~2. 201 0.012
Jiki AR AR 0.958 0.294 10. 618 2. 606 1.738~3. 475 <0.001
P AR BT AR (e ki ) 0.708 0.264 7.192 2.030 1.337~2.723 <0. 001
ABE NTHSS 343 0.612 0.238 6.612 1. 844 1.286~2. 402 0. 001
rCBF -0. 834 0.279 8.936 0. 434 0. 187~0. 682 <0. 001
rCMRO, -0. 559 0.227 6. 064 0.572 0.271~0. 873 0. 008
rCBF/rCMRO, -0. 865 0.285 9.212 0.421 0. 183~0. 659 <0. 001
2.5 rCBFACMRO, KX 26 rp B i ieyh R0 3 S ARSI 58 oA G o0 A 45 2 — 30, «CBF

I7 5 %A M AR 235 4 25 L A Tl i

ROC [k 45 3 @71, rCBF/rCMRO, Fil il fig 2 rf
BEBRIRIT G & A EIR 45 H) X ELA ROC HHZE R
I FL(AUC) 4 0. 901 (95%CI 0. 869~0. 938) . &% JiF
495, 50% HEFE N 82. 40% (WL 1) .

5090

0.0 L L L L 1
0.0 0.2 0.4 0.6 0.8 1.0

1R 5 B
K11 xCBF/tCMRO, K- S50 il A v f 35 AR T J5 2 BRI 25 1)
AL ROC 2k

3 3 i

AW 450 B, BEIR ZEEL 4L rCBF . 1CMRO, 7K
P TFAEZE AL, A R G g B e P e H
AT, I 1 A I - i P ] B0 T 221 1l DX A4 o
52 25 N 26 U [R) 1A, G048 Fe i i R 254
Fr i 6 IV i B m A R AR b AR X R
ALY HA R AR A SRR A R
CBF 7K B, 7™ 5l ol 81 5k 2 v £ it i 1X ) E it
IR . LA, rCMRO, 7K R AR U] sz e 1 4 2856
RIS Jok 4 PR fhe 40 T 2 A BTG v ) el 4 i 2h
RemR AL AR T, BRI, 1CBF 5 1CMRO, 1)
FAAR 2 S O Fo i Bl B I8 7 Fh WX p 28 0 T6 1 %
PR ENR (NREM 3 ) 5 P38 R ) B Ak (REM 1)
B A B, ] B 1 A v B B (NREM 1359 7 L 53 P A
R R T Ky S B NI A E) 45 0 R IR S % R

rCMRO, } rCBF/rCMRO, 4 55 i i I B} [A] \NREM 3
W7 e REM 31 /5 e L BEIR SR S IEAH 5%, 5 NREM
1A B | B 50 i A0 R DG . AR A 9 W )
rCBF Al rfCMRO, 5 £ B B B [8] \NREM 3 3 B A &5
Ho \REM B REHR (5 HE | BEHRCR L IE A0 G, e SR 3%
AH W T R JE A4 o) - e RS % 45 190 8% ) e <2 44 - e
IR AR BEPEBIR” o MR, 5 NREM 1 IEAR
L BB T RS i 2 7 A ¢, H vCBF . rCMRO, 252
0 26 R VAT R A B 45 4 ZE LA A g IR R
X HE— 25 ERUE TR TR AR AR IR 25 T e I 2 -5 A
FIE 55 . X5 REAERIFGTEE AR s R AR e i 5 4
i 5y 354 A DR AR A S 8 U S AF AR
B9 73 2 19 52 , 20 1 rCBF/rCMRO, Fb (H 7 48 7
(9 15 & L B 43 4 rCBF . xCMRO, B H A7 J5 &Pk .
rCBF/rCMRO, HLAE K RIS, B R & CBF 1Y T K i
FERE L T (CMRO, 14 B B2, B 0 7 -1 Gl
R RAS . FEBRMLE G AR A 5T SRR A
BRI e A A RRAE , 2R I 3 AN
JE T A T AR SR O B e I s i FE R i L 3
A 3 i R sg AR, ARAFFTLE R R, i
MR 2= AL A9 rCBF/rCMRO, HfE i E % TR AL,
55 I I 2 8000 A0 S B 5%, HL vCBF/A(CMRO, J2: 52 1)
i 26 FRE AR VR YT R K AR BRI G54 Z5 LAY A I £
X 2 BRI 45 44 25 L Y T REF TR I S0 0 2 B 1%
THE VR AR AT, TR M X AR 1) 2 B MG TR 4% R S
DX 35k ) A 3 45 A R =R 2[RI i 56 & 1R SR A, b
“OFRER RS Mot BRI  (E YRR ™
T AZ W HARATR S . X ROk A T B8 5w 2 ik (4
G H LIRS R kST e B PR 25 ) M A% 1] 5 e I
ST R A I A R A e AR - R U ) 2
Bl I, rCBFACMRO, HAE AU & — S fiT A R
P, B R A7 2 e B G X 285 T R A 553 1 ) R
ROC fh £k 70 #r &5 R 8K , rCBF/rCMRO, H {H 75
N5 A i B I &5 #4 ZX 5L 1% AUC 3K 0. 901, R 5
FESERE AR 95. 50% . 82. 40% , 5 78 %46 b ELAT #%¢



XS AR 2026 4E 4 0] 43k 4

UM ALRE o i R S B b VAR YR YT R TR
M A Z5 L v XSS B 3, R BT T i, % i R
FHUEZCEE, HAT, G RPN A b B s
AR AR L DN RE VT 53 A FEER AL SF TS b , Bl = %
it FI 25 5L A% 4% S M 000 48 A% o T 3. 0T MIRI A il
rCBF 5 rCMRO, HA To 8] A v EE L H, 1t
. rCBFACMRO, HLAR AT 2 17, 16 A1 M IR YT
A BIPAGT5 5 o 24 rCBF/rCMRO, FbH AR T,
LR B E R T &k B IR 45 4 25 5L A XU S 2 T
e I AR AT R AR T 07 22, b s ia
I TR A O A A | O e e B T Rl
R4 MBI IR ZX AL R A% T8, AR T4,
e U N oY <IN R A N AN T T AN T R
NIHSS PF- 732 52 M 835 7 R i R IR 5 4 25 L I fa B
P2, X 5 )7 32 B I R UL 28 A1 14 F 98 — 271
1 W 5 R I s £ D /> R G 235 ) S B 1) AR AH G
TR AE A ™ EE i 25 it R T R AR A 61 49 1) 1
g 5 T e i VE Ay JEe v A 5L vl 4 R BG4 8 P A%
X A, S 0 405 G B e T R IR 3 AL 1 42 i

AW FRWAFAE— 2 Jm PR - 1 5 WF o R Bl
o, FEA T B /D AN A 145 51, AT BEAF1E BEFF I
for B R T 2l CRFEAHTHE M 58 3 — 20 i
R AV TSR A 1 R A BEIR 45 K, R HEAT K
HARE T , JC 7k B ff I 4 8 3 AT 8 A 5 B IR 25 L Az
MATUG BRI e e, AWE R AR B TTAN RA1 25 9
A& AT LT rCBE .rCMRO, Az BRI 45 44 114
S A SR AN TE -

28 b Ardk , 4R rCBF . rCMRO, M rCBF/rCMRO,
A 55 B 2 v B B A R R YT BRI 5 44 25 6L VA
5, Hip vCBFACMRO, B A X I HI 45 #4) 25 Bl EL A 1
S TN R , TR A I R IPA s XU B A ek
fitro

RIBZFER: AL T EEMMNTEZARE
246 12 4 R A F L ($t5 :SZKY-202301153) , 2
& R X % E M P 2 M (M 5 : ChiCTR-
2500112394) , & HF H E Z R FR &,

FITmHRER: TAEHEFAREERZ
R,

{EEBTRBERR: 24048 A TAF i A2 09 256 4K
PR Gt F oM B A UHOIKE EB R L
TG AR T R FTe R R B A I IBIE
I TR RN T M BELNR BFEFRLFRE
=N

[ &% 30k ]
[1]Luo Z, Zhou Y, He Y, et al. Treatment with intravenous alteplase
in ischaemic stroke patients with onset time between 4.5 and 24
hours (HOPE) : Protocol for a randomised, controlled, multicentre

study[ﬂ. Stroke Vasc Neurol, 2024, 9(3): 318-323.
[2] Al-Ajlan FS, Alkhiri A, Alamri AF, et al. Golden hour intravenous

<337 -

thrombolysis for acute ischemic stroke: A systematic review and
mcta-analysis[]]. Ann Neurol, 2024, 96(3): 582-590.

[3] Camps-Renom P, Guasch-Jiménez M, Martinez-Domefio A, et al. A
randomized trial on hemodynamic optimization of cerebral perfusion
after successful endovascular therapy in patients with acute ischemic
stroke (HOPE)[J]. Cerebrovasc Dis, 2025, 54(4): 559-566.

(4] Yang J, Lin A, Tan Q, et al. Development of insomnia in patients
with stroke: A systematic review and meta-analysis[J]. PLoS One,
2024, 19(4): e0297941.

[5] Aframian K, Yousef Yengej D, Nwaobi S, et al. Effects of chronic caffeine
on patterns of brain blood flow and behavior throughout the sleep-wake cycle
in freely behaving mice[ J . PNAS Nexus, 2023, 2(9) : pgad303.

[6] Bushana PN, Schmidt MA, Rempe MJ, et al. Chronic dietary
supplementation with nicotinamide riboside reduces sleep need in
the laboratory mouse[J |. Sleep Adv, 2023, 4(1): zpad044.

[7] Launey Y, Fryer TD, Hong YT, et al. Spatial and temporal pattern
of ischemia and abnormal vascular function following traumatic
brain injury[ﬂ. JAMA Neurol, 2020, 77(3): 339-349.

(8] s, MOIHE, SRR, 5 BTN AR MR b Al S
FRBRAAT DA TG B G B s IR BE A R W2
P 3 Logistic 7 U= 852 780 [J]. 5 FH 0o Jilg i i %67 5 2% 5, 2021,
29(12): 28-34, 46.

[9] PR ES G2 AMES LIRS, (PRTELS S
A IR T 2y . MRERAE TP RS A 2R TR IR
A fs T AR, 2013, 25(4) : 194-197.

[10] Fernandes M, Chiaravalloti A, Cassetta E, et al. Sleep fragmenta-
tion and sleep-wake cycle dysregulation are associated with cere-
bral tau burden in patients with mild cognitive impairment due to
Alzheimer” s disease: A case series [J]. J Alzheimers Dis Rep,
2024, 8(1): 1275-1283.

[11] Kann O. Lactate as a supplemental fuel for synaptic transmission
and neuronal network oscillations: Potentials and limitations[J]. J
Neurochem, 2024, 168(5): 608-631.

[12] Xu J, Wiemken A, Langham MC, et al. Sleep-stage-dependent al-
terations in cerebral oxygen metabolism quantified by magnetic
resonancel J]. J Neurosci Res, 2024, 102(3): ¢25313.

[13] Caporale AS, Barclay AM, Xu J, et al. Superior sagittal sinus flow
as a proxy for tracking global cerebral blood flow dynamics during
wakefulness and sleep[]]. J Cereb Blood Flow Metab, 2023, 43(8):
1340-1350.

[14] Rodgers ZB, Detre JA, Wehrli FW. MRI-based methods for quan-
tification of the cerebral metabolic rate of oxygen [J]. J Cereb
Blood Flow Metab, 2016, 36(7): 1165-1185.

(15] XW/NTS , BRIER] . 5 5 vl P 5 RAPID #E7E 2800 A v et v
AR UG AN R AT IR [T]. b S R g Ak,
2025, 42(6): 563-567.

[16] Seners P, Baron JC, Olivot JM, et al. Does imaging of the isch-
emic penumbra have value in acute ischemic stroke with large ves-
sel occlusion?[J]. Curr Opin Neurol, 2024, 37(1): 1-7.

(17 ] AR, Fa el bl DG RAACAE A i A A5 4 R 25 O 5 M e A
RN MR IELT ] 5 MR PO A, 2024, 32(10)
636-640.

(18] 2R, MR, & 41, 55 FET G SN aHr PP L 77 ) 2
PR TS AR S B PE I A o ARIRIIER D], 52
FEAERE, 2025, 39(10) : 1028-1032.

GIEARSC 2R, R o2, 5258 ME A5 . SRR L I3 f2 A Ay AR R
55 A rp BB B AR TR YT e B IR 5 4 2R L ) DG I BLI R PEAG A
[J]. PR Rk 2t , 2026,43(4) : 332-337.



