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HE . BEY #3025 B4 A T RN IR ILANE 7 )6 B H) BRI BoAY 22 5 G0k a9 %ok .
JFiE ER20235F 3 A—2025F3 A ETRE TP B S RAR LA )\;é‘ﬁé‘w%ﬁl BHEAEAB R R0 R
FEAH F R ko A 3t BB G WAL, & 464, 3B R T R Bk EAAN G 7 s LR AL JE 3 R 4 sl B IR A48
FAm, RERBAEREREBRRNELLE MBI RIEF DRI DFER ANERG S EARED,
R OURELEFERNELARKTAIBE(P<0.05), ARAEFNEERRIPAMAREFTA KR
Rankin & #9345 £ M X T BA(P <0.05), WEARTE RG24 h ey b if e s & -F 3 i b
[A] 24539 3 T3 RRLA(P <0.05), MLELLE J7 A1 6 fn i IR R 4F He P & 45 45 6% 8 B A 2045 1 5 B AL
BT 2K TARAL(P<0.05), Gt A& F BN LA T RBKEAAA T A L EAIDIE AN TF 5 o 7
PR R K, AR 3k AN 22 ) b B, B b R R A A T RIS B
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Effects of ultrasound monitoring combined with butylphthalide
sodium chloride on the risk of reocclusion and neurological
recovery after interventional therapy for
cerebral infarction™

Huang Jin, Huo Xu-ning, Zhang Rui-yan, Li Li-feng, Zhang Sai
(Department of Neurology, Xingtai Central Hospital, Xingtai, Hebei 054000, China)

Abstract: Objective To investigate the effects of ultrasound monitoring combined with butylphthalide
sodium chloride on the risk of reocclusion and neurological recovery after interventional therapy for cerebral
infarction. Methods A total of 92 patients who underwent interventional therapy for cerebral infarction in Xingtai
Central Hospital from March 2023 to March 2025 were selected as the research subjects. They were divided into the
control group and the observation group according to the random number table method, with 46 cases in each group.
The control group was treated with butylphthalide sodium chloride; the observation group was treated with
butylphthalide sodium chloride combined with ultrasound monitoring on the basis of the control group. The
incidence of vascular reocclusion after thrombolysis, neurological function indices, hemodynamic parameters, and
biomarkers of neuronal injury and repair were compared between the two groups. Results The incidence of
vascular reocclusion in the observation group was significantly lower than that in the control group (P < 0.05). The
differences in the scores of National Institutes of Health Stroke Scale (NIHSS) and modified Rankin Scale (mRS)

ks B« 2025-09-19
AT - Wb A ARMEIE S (No: H2022307073) 5 14 T RH Jey 5 i &1 F 25350 H (No = 20247.C206)
[GEEVEH | Z2MI%, E-mail: LLF2005909@163.com

16 -



#
il

O, S A RIS TORBRSL T IR ST ATRYT I T A ZE RS B i 2 D REMR S OS2 I 5

before and after treatment in the observation group were greater than those in the control group (P < 0.05). The

differences in cerebral blood flow (CBF), cerebral blood volume (CBV), and mean transit time (MTT) between pre-

operation and 24 h post-operation in the observation group were higher than those in the control group (P < 0.05).

The differences in serum levels of glial fibrillary acidic protein (GFAP), calcium-binding protein B (S-100B), and

neuron-specific enolase (NSE) before and after treatment in the observation group were greater than those in the

control group (P < 0.05). Conclusion Ultrasound monitoring combined with butylphthalide sodium chloride can

effectively reduce the risk of reocclusion after interventional therapy for cerebral infarction, promote neurological

recovery, improve cerebral blood perfusion, and is conducive to clinical promotion and application.

Keywords:
chloride; reocclusion; neurological function
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FRANFET AR BEE A AR B8 K A5 3 R IE Y
P58, A5 1P ZE B4 B 06 R IR 10 AE s e O T
(B DA FE e A LA 5 7 P B A A ot/ DA
S A JRAE N R i B Ty 2 2R AL A N A
TERA KRB BEFE R, TR BR AL iE n B 2
L A A T R A 28 07 70591 R 06 0 o e 3 ik RO
PR A0 4 L IR R B L i e e A8 A A R AR AR A
MR TRES . TR B AR R S Bl A A
LA A 9 O L 3 3 R R R 2 AR Ak, O B
I L 7 9B T S R AT AT ) 4 43 R U £
SRS T A S P I LSS R PR A M
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T RIZE A, LA DIp [5] 3 AR PAT 288 DXL O k8 o e 22 2
REVK S (9 RGO AT KBk . AR WTSE B A5 22 TH
PEAG IR G T7 S0 IR BEBE A AR T IR A 28 R A
AR B2 DI REPE o LIk L IR S B R

=
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1 #ERERFZE
1.1 —fEAR

PEHL 2023 4 3 H—2025 43 A IR & BB
B 2 27 201 A5 B8 A AR T 1R 92 1] 55 2 S F 5% )
G, i BB AL BT R0 Hor W48 20 5 %0 BR2A
46 ) o T AL RIS B AR LRI IR YT I ) A
FEERAOL HEICARFR S A ITIE AL, 2 X e K, 22 5%
WG T2 X (P>0.05), R k(LR 1),
AT 28 B Bt R 27 A B2 51 25 W A% AL T (No < 2023
KY-46)

F1 WHABE—REBLLE (n=46)

- B/ AERY R BRI TR IR/ FESEEBAL 51(%) FESEIARY AIHE B1(%)

1l (%, xx5) (h, xxs) SR IX - i T (mL, x%s) LR TR
WELLH 26/20 65.21 +8.74 4.82 +0.93 22(47.83) 16(34.78) 8(17.39) 12.14 £ 4.71 28(60.87) 16(34.78)
popiiEEE| 24/22 64.79 £ 9.05 491 +1.02 20(43.48) 17(36.96) 9(19.57) 1191 £5.12 26(56.52) 14(30.43)
x2 / t{H 0.183 0.229 0.447 0.184 0.224 0.174 0.217
PIH 0.669 0.819 0.656 0.912 0.823 0.677 0.641
1.2 MANSHERIRE 122 HrkArfE O AIRIT T TE™ B R

121 sandrf OE AN EAFS (2
I i AR 2 iR 4R mE 2018)P) Hh iR A AE 12 W A i I
B 32 ML A AR YT OR 5 Bl B AE S8 15 4 o
Fi=2 b9 ) s QAT I [ [ 7 T A B 5 B A i R
(national institutes of health stroke scale, NTHSS ) TF- 43
8 ~ 2043 MK A ATRTT I [H] <6 h; @Il R K
AR F TR OB E MR R B AER EA.

JUIE ;5

fi ok B 2k 5 @& I P H 1L L K B ks s sh e ik
Wi I s @FEA O I B D REAS 4 0% M ik
@XF T 2 TR S8 A B 5 VR 53 s A AE i 7S
T AN 355 7R AR AR IR, TR T RO A I
1.3 FHix

BE AN R EN AT RN ),
Yo 43 57 e T 48 m 0 AR AR TR T CRLEE /N AR 2R
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£ b TT R BEH o I B b A ) o 7E DL LA
e, X RECZH DR T R R SR AR R SR (A R
A 2 4 AR b 3% 2500 A7 BR A A, 2 E
H20100041 , B 4% : 100 mL: T 4 Bk 25 mg, & 1k &1
0.9 ¢), 2%/, JT 2 14 d. WMEL B ELEN AFA
J& B2 52 5 B 58 4 M 6] I b e AR VR T 2 T 2R IBK
SACENTE B T 58, TG I T 4 1 22 i R
FE I B AR XA BRI 2R A 8 1 223 A
7 (1% [E DWL Elektronische Systeme GmbH 23 7] , 7
5 : Delica EMS9pB) i#E47 AR J& Wil , T AR J5 24 h 52
Jite 22 48 Wa I (R 5 B 20 RS2 a0 1 b, 22 J5 452 h W
10 ~ 15 min) , 8 &% % 4 F ¥ 1L 3 3 B (mean flow
velocity, MFV) | i %% Ifil i # (thrombolysis in brain
ischemia, TIBI ) Ifil i 3 2% S 542 115 5 (microembolic
signals, MES) o AZ 0 T FU 3 B2 A « X4 W5 00 2] A8 )
MFV #5528 F B >209% FL TIBI 43 9% >3 9% i}, filh % —
£ I ) € NG = W = S 3 Ol (37 N o 251
AR T, FE 25 E T H31021175) ¥ F 2 3 bk s F5h
8 10% ~ 15% ; 24 TIBI 43 2% <3 % 5% H 34 BH i MES
(=2 4~/10 min ) B, T fish & — 2 151, 37 B 38 in 67 A
) B S NEAS B (300 mg) I % HE B Sl i 5 1R
WA

g PR TR, BREATEARG 24 h BUF Y
1% 3 5% (digital subtraction angiography, DSA ) & £ &,
I R) PR 1 AR AT B SO AR S R A B, B2 o i
PP ZE 2l R R SE %5 42 (modified thrombolysis in
cerebral infarction, mTICI) 43 2% 8] & 2= <1 2, D) ~7 B
J& B T 0 AN RO TR T SR VAN R AT 30 ik
B HLBBORS 5 202 S AR B AR 38 A
FE A RRAIE B I AR 100 B T A 1 T 140 D 1
1.4 ZIEER
141 BEhEhETENEE RF24hNEHEERK
Ao BRI 78 B ko R 3O TR 52 B 4 i
P (mTICI 32022 b4 J5 , T ARG 24 h Xt i %
FRRAT DSA K g . X IR 5 BIZ1 5 R J5 24 h 59 1
BRAR A B bs L4 B 738 R A (mTICT 43 9% >2b
G ) e Sy DA 2 BYCE E R 8 (mTICT 43 9 <1 9) ,
S Sy i A 2T
142 MZEIRRIEA BT AR JXIRIT 14 d)5
% FH NIHSS® 1 2 B Rankin H 2% (modified Rankin
scale, mRS) PE3rMPEAL B F I # 2 Dh fig . (DNIHSS

E NAKATH ¥ IR  RSE D) fE 12 30
e JESE DI AE LTI RO T I RE A . R
IIRE AR A P AR, B4 0 ~ 42 50, TS 4 i R
P2 T R B4 EL ™ T . @mRS AL F 0 ~ 6 3k 7 A 4E
P, W KB IGSEE S TAERE J1 B 5 5 BEAN A
T A . ARG B B ERE R, 0 43 R o8 & U
AR, 6 53 FRRBET, VP40 1 i Fom AR R B L, I
e 8 25 ) ) R TS 0 SRR 0 AR A T
143 wAsH AT RETSARIE 24 h, (1256 2
2R CT A (ff 2% Philips 23 7] ) XiF £ & 2B 47 5 i CT ¥
TR . R 2 Ik DA R R v G R b
P 3 K b 7], 9 o) O B )23 1 i AT 2 Bh A CR4E
AR (] - 285 B il 4 B o B S R & M TR AR
P, 0t 254 BUA L G AR B R s i 4
20100 37 R RS 9 ik 1ML %% £ (cerebral blood volume,
CBV) i I3 & ( cerebral blood flow, CBF) 31438 i
A} [6] (mean transit time, MTT ) , M 2 W8 3£l A 3% 11
MR
144 284G E5EEAFRED AR RIBIT
14 d J5 R B FH B MEFKIN 3 ~ 5 mL, A TThu
FVEARIMNAE . FEARTER IR T #% 30 minJ7,4 C.
3000 t/min &0 15 min, /N0 20 85 E R0, 970 %
PRAF T80 CHRBAIIR VKA e A o R FH Ik FEK 4 92 WAL
I Gl & 7 AR R A IR A R Jr
REA P o =) X I U NI R VDTS A vl e e A
(glial fibrillary acidic protein, GFAP) | M AEEHB
(S100 calcium-binding protein B, S—100B) . P 2T e
S d e b g ( neuron—specific enolase, NSE ) K,
1.5 SFitERHE

B 23 BT R FH SPSS 27.0 G it # ik . i TR
AR + bt 22 (x£s)Fon, HWECH oFu 05 114K
BB A L 508 (%) Fon , W R . P<
0.05 2= A G 7# 55 L

2 R

21 WAHRRENEBAELEEILE

HBF AR TE A ATEYT 24 h T, WL 4H R 5 I
&M 2 R AR N 6.529% (3/46) , X B ZH N 23.91%
(11/46) , 2 >R, 2 7 A G it 5 5 L (x? =4.128,

P=0.042) , WLEL 2 1145 P PA 28 A 228 AIKF X B4
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2.2 WAMZINEEISIRILE

Xif HE 20 5 2% 4 9697 1T NTHSS .mRS P43 HL 3%
kg, ZE R HGEI2HE L (P>0.05) , XA
S IAYT )5 NIHSS .mRS P> AR, &8 1K B, 22
S Gt 55 L (P <0.05) 3 WLESLH VA YT f5 NIHSS |

®2 WARTRIRMAINREIERILER

mRS PEA LT B2, X B 20 5 M4BT R R
NIHSS .mRS W43 25 FL 55, 28 e 5, 22 7 ¥/ S it
o (P <0.05) ; WA IR YT Hif /5 NIHSS .mRS P73
ZEMEB R TR, W2,

(n=46, 4%, x+s)

- NIHSS iT-43 mRSPES>

IRYTHT bepid= FZH VR HT R IE 2l
pUEZSIE| 1538 £2.16 547128 9.91+2.13 4.12+0.51 1.89 +0.63 2.23+0.74
it B 15.41 £2.09 8.76 + 1.95 6.65 +2.55 4.09 +0.47 2.95+0.71 1.14 £ 0.69
t{H 0.067 9.440 6.655 0.297 7.581 7.307
P1H 0.947 0.000 0.000 0.767 0.000 0.000

2.3 WHEMBHFESHILER

X} B2 5 W84 R i CBF .CBV \MTT b4, 4t
Ko, 22 SRS 2EE (P >0.05) . X M4 50
LR J5 24 h CBF .CBV \MTT HL#8, 48 14656, 25 2 44
AGiit# i L (P<0.05) ; WE A AR5 24 h CBF .CBV

By TR R, MTT KPR T X BR 2 X R 2 5 00
LU R AT ARG 24 h CBF .CBV \MTT B {8 H 8¢, &t
Ko, 22 5 Gt % L (P <0.05) 5 W52 4 AR i
AR J5 24 h CBF . CBV . MTT 1 2% {8 ¥ K T %} #R 4
W23,

*3 MABRENOLRINFZSHLLE (n=46, x+s)
- CBF/[mL/100(mg*min)] CBV/(mL/100 g) MTT/s
AR ARJ524h Z(H PN} ARJ524h ZMH A ARJ524h F(H
WZELH  45.15+428 8536£5.17 4021568 61.85+532 83.82+641 2197+7.02 155821291 136.15+10.54 19.67 +5.24
XTHEZH 4498 +4.41 7374+486 2876591 62.82+535 7421+548 1139685 15591+13.87 144.08+12.62 11.83+4.76
i 0.186 10.959 9.474 0.863 7.678 7316 0.032 3.219 7511
PAH 0.853 0.000 0.000 0.391 0.000 0.000 0.974 0.002 0.000

2.4 MAMEMGEBEREWILE

X 2H 5 056 2B YT 1T GFAP . S-100B, NSE
P, Lo, 2R ILsiFE L (P>0.05),
X HE 2H 5 I EL 4 VAT S GFAP . S-100B ., NSE M4,
LK, ZRWAGITFEE L (P<0.05); WE

3677 J5 GFAP, S-100B., NSE I FXF 4. Xf
M4 5 WAL LG YT 1T J5 GFAP, S-100B, NSE A2
HILEK, Z&efl, ZREUAHRITFEL (P<
0.05); WELHIRITHI G GFAP, S-100B. NSE [f)2
EHRFXIEA ., W4,

x4 MABRENHERGEBEEREDLE (n=46, xxs)
- GFAP/(ng/L.) S—100B/( pg/L.) NSE/(pe/L)
TRITHD RITE E=IEN TRYTHT BT IR 2:{H TRYTHD RITE E=IEN
MEZH  136+£027  0.63£024  0.73£021  092+0.11 038+0.19 054+0.18 1845+3.16 8.07x235 10.38+3.79
MR 134+031  1.02£048  032x0.11  095+0.13 0652024 0300.12 18.51+3.08 10.92+2.84 7.59+2.12
11 0.325 4918 11.730 1.178 5.857 7.524 0.092 5.225 4357
P1E 0.746 0.000 0.000 0.242 0.000 0.000 0.927 0.000 0.000
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M i A BT 2 B AR R R A R AR R 1 i
G, TR T OB AE TP A JE I A DA A R it
A0 A A ATRYT BB RIS P 2 1 i
FEFE ) — 47 48, Bn] I 35 52 FE R (AR5 A7)
T I 1 PP 2 5 b 2 T R A PR AR T
B2 5N R N A R RS A O TR
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Tk S AL BV Ry 22 0 A 2 AR 7, T A0 B0 A O
VR R A 8 i 22 S R BN A PEA A
Sk HL, AR T e O, HRl, 258 A
T By A A4 A S 7 A AR S B g A0 8 1 R
Wio o AW B R WA T R Bk A
XoF I AV P P 2 XU, 8 i R 0 AR 0 A 22 T B R
SR SR A A O A I AR FE A AR S5 48 3
FEAENE UL AR 3

B AL B AR T 24 h Y IALAE T A 2E % A R
FAR TN IR AL, 3k — 45 S FZIH N T IZ A BRI
25 1 22 307 W6 R P T S R ) T T A S T
BL o 8 7S SR 00 o 90 5 S kL 1R S,
— . fih e T4 5 (R S sl - A i e SR Ak 4T
ML/NIE YT, B 2 HE il A PEARYT . 3XFP E BhA
FEPAER , SEBT X P PAT 2 RS 1 R 0] 5 0 v R
W, AT R I A T B S A Ak R b A 2E KU [ =
%

WLEE A S8 P 2 DR I 43 ek 38 B O 1 3, AL
7 R 7 P i R R R, TR R A A
T S RO TR B 0 TR 2y M R S S A 2 B
SAER D EME SE R 25 Z 1 LLAEPIESE B
T IR BK G AL B A K B 2R A I AT 3 AR R
i PR 7KV el 3 i 2 T RE T 43, o T R KGE 2o Bt
1P AE AL 5 TG PR A S0 0 22 HE A A 20 i A R
PEAE TG R U o 1 93 A% 55 A B AR 3 10 &5 A AR
b7 e a2 W5 A LA BT R T 2 AL 2L AR AR A
B LA N AR B I R PE 4y o AR 24 h WAL 4
CBF .CBV & & FF &5 , MTT 4 4, i — AL ENUE 7% T
T J R0 A T AR WA AR o A TN AR 5
BH , S A ST AR I I E T S B0 el 5 il e 1)
AP 52 i Je — 35, SR HE LAk - D e e i R
W8 2%, SARMESE G I 3h 1 2E Ak i MW A

AR5 24 h WLELZH Y CBF 5 CBV i & 2 F+ . MTT

AR VRBLT O P 51T T A TR0 PR E T ) RG U
Ptk o FEHLHIAE T 235 0 75 B AR 7T S8 R R
Je B UL 08 I3 Bh 2 R An A I 4E 1 3h R T TR
2 40T BT E T R ARORIR A o > A 3] AR 0 K A
Bl KT 24 T R e B A, 2R G RIS 3
I PR B M 0 1 — 9T 90, 8 s kR AR T =
i 19 2l 2R ROT X, DT B i i i e
JE | B0 Bl A2 W TG IR RCR T, R B B4R
IR M 25 5k i B R R R AR R
Lk CBV T MTT 46 J5 , IF fie 28 52 3 CBF $27F .
2R W TE o A 109 3N ) A AR M A RO TR
Jo WAV T 05 o 5 L RIS 00 2% 40 I % GFAP
S-100B J NSE 7K &8 2 F B, N4+ J2 k55 T 5k
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FE LA 7N S-100B 7K -5 fii 1 370 2 & 2 A 5 55 7R
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SE U Ak e A 5 TR TR0 3 s 22 B A Ok
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