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Abstract

Objective: To investigate the risk factors associated with Progressive Cerebral Infarction (PCI) of
Small Artery Occlusion (SAO) type and evaluate the therapeutic efficacy of tirofiban in its manage-
ment. Methods: A retrospective analysis was conducted on clinical data of patients diagnosed with
small artery occlusive cerebral infarction admitted to the Department of Neurology of Qingdao Uni-
versity Affiliated Hospital between January 2020 and January 2024. Patients were categorized into
two groups: a progressive group (93 cases) and a non-progressive group (63 cases). General clinical
indicators, laboratory tests, and imaging subtypes were analyzed between the two groups to compare
the statistical differences. The progressive group was treated with tirofiban, and changes in NIHSS
scores before and after treatment were analyzed. Results: There were no statistically significant differ-
ences between the two groups in terms of gender, age, history of hypertension, history of type 2 diabe-
tes, history of coronary heart disease, hyperlipidemia, smoking, alcohol consumption, systolic blood
pressure, diastolic blood pressure, FBG, TC, TG, HDL, LDL, HCY, FIB, and UA (P > 0.05). Progressive cer-
ebral infarction was associated with the neuroanatomical location of the infarction (XZ =15.702, P <
0.05). Univariate analysis indicated that the location of the cerebral infarction was associated with pro-
gressive cerebral infarction (P < 0.05). Further multivariate binary Logistic regression analysis, with
brainstem dorsal cerebral infarction as the reference, revealed significant differences between the
brainstem ventral (P < 0.05) and basal ganglia regions (P < 0.05) compared with the control group,
while no statistically significant differences were observed between the corona radiata, posterior limb
of the internal capsule, thalamus, and brainstem dorsal regions compared with the control group (P >
0.05). There was a statistically significant difference in NIHSS scores before and after treatment with
tirofiban in patients with small artery occlusion-type progressive cerebral infarction (Z = -7.834, P <
0.05). Conclusion: Progressive cerebral infarction with small artery occlusion is closely related to the
location of the infarction. Patients with infarctions involving the basal ganglia and ventral brainstem
are more prone to progression and worsening during hospitalization, with poorer early prognosis.
Tirofiban treatment demonstrates superior efficacy compared to dual antiplatelet therapy in manag-
ing progressive small artery occlusion-type cerebral infarction.
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B2 4 TR 2 B R B, 2 o LR B A Bk 5 — ABE T R IR % R o B A . 2019 4, —
AR 40 % 0L E RS o AR 5 TR RIE A 31 ANE AT 451 N S S, BaRE W,
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JBU L A N A R R . IR SRR B, SVt S YR 7 IS ] T 1Y) 38 15 045 I8 255 184 0 e 22 Ty e st 40 XU
T 30% A7 10 B P E D) RERRAS (2], XAV E A B AR, BRI E M S AU

THAFE R, 29 26%~43% PG L1 25 vh B E IR YT I A2 Fh rT Rt I AR 22 Th el fk, RO e 14 o i
H¥(Progressive Cerebral Infarction, PCI) [3]. XMW RIANU BT T 518/ D) sek S &
PRFREGINE, HEgkR SRR s TR A, JTHESSERNZ, o016 NIHSS P4
IR B nT REAE R Y POt R O P B e, XM “EFE AR, B B IR Z R, R TR
EFN S f N E T

A BAE A AR S R I, PCL R AR RS A AE 2 38 e B e AS[EREZE AL (U 52 J2 T /N Bl ko
A 55 03 KW IXAEBE ) B9 2H 6 (B R & FE G P 50 ) S IR T RORLCAnSUBPTT L /N TT 3072 ) 35
AIRERZ I LA . JE BEAEA 7S SR ML A a2, (HE 2018 4 (b [ SR s M 1 i 25 th iz ih
TRFE) [41HEFE RPN IE ST (DAPT)LASK, DAPT B /N3 ik P 2E 2 PCT (1) fa e B8] 35 15 S T 1ok
WEATS TR — P B . A FUR I I R 7 A, B E BN Sh K A ZE 8 PCT MBRSE 0N R -, FF VAl &
B AP B TR HIT R, A MR R S LR AR . IR 25 BRI T

2. WRE57HE
2.1. ARMKR

T HRAN AR UEFIHERR bR, [P E L 2020 4E 1 H~2024 4F 1 A5tz T 5 KM B E B & R
I3 5 11 156 451 /15 2y ik 1 2 0 33 o PR P BB A0 R i o b, JEJRZH 93 1, dAREREfE 4 63 il

IINARHE: BEREE (R E SRR AR 216 Te R 2018) [4], BARFREN: 1) 2MEEW; 2) &
BUN R 2 Th e i, ALRE— T S BB ARTE /R 18 = ThAERERS S, DHh 3 n] BN 4x i P 4f
LR 3) AR FR A RN TR, B DRSO IR AR IE RS T 24 /N 4) CHERRAE M
PR 5) MER CT B MRI K ZRESE T HY M AE 5 [4]. NIHSS $¥£4> <3 7, #F& TOAST 2 Bty /Nah ik ]
SERGIESE,; Y554 APCL ARSI WibrE, HZAL% CT. MRI G2 AL BT RGN 24h 5tiz;
BLAREARIATT; B MR, HEEFE D, SRt 1) PSR G ER G, sk S
B 2) BERAERPEYE; 3) MENIEIT. ks B 4) RKRERASEE; 5) (ERA 3d i
AT H BE B B (5] 6) MRELLE IhAEA A MK RGER: 7) STk 50%LL Fakif %, s
L R (50%~99%) A 2E(100.0%) 2 B 8) B /INahfik A 8 AU AL 71 1A HARFAL A IE; 9) O
Vb AR BRI R SO AN B ) 8 10) ARRIFICA Bk & . SR a B .

2.2. A&

A A0 B IR R Bk 1) r Rk ALRAEE 2, WAL — RO PR IR bR . SLIR SR A AR
RT3, RS B E R . 2) RASL TEP MG, ENHEP MG, WEIRITHT.
16IT )5 90 K NIHSS W Lot % 2 5.

BT B AL 4 Ui /MRS, KRBT ITA 100 mg FREH—R + S 75 mg MR
g H—R(E HEMAS T 300 mg i), [FBFUEm i, mpE, s s a7

WA TR B B AR PR S N SR 25 0 B 2 2019 4E AT (8 B AEBIEAE 3 ik ok R A58 A 2 i L /85
T IR R R & KR (6], i3E e J5 3 Ik 4h T 5 bkt 5 208 & D HEPEVE S, 0.4 pg/(kgmin), T LA
4E¥F 30 min, JE4KZELL 0.1 pg/(kgmin)EFKIEANLERE, FLRFSE 48 /NEF[6], T8 B AEBEIRYT 45 AT 4~6 /)
i AR BT =] PAK 100 mg FVIRAEH — % + &R 75 mg HREEH —IR, JE4k4:p = ULAK 100 mg/H K
AR 75 mg/HIGYT, HAEZ 21 K, FHHRMMHF LA 100mg/H, EARZ 90 K, HI7HH LA R
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S SE(ELAEFT AT A L /NS B0D  Be BR I TR AE ) s A1 B i BAA S 0L, Hexia T 4
KHHBL AR . PR BERESE A IR TT S0 -

2.3. B

1) PALIGAIT Rk LR ALY RIS Y697 3 AN JG NIHSS ¥4 . 2) KA BB 78 ik, IR E
—RIERSE RF TR S E R R . —RIERSE IR A0 LR NG I (i & S &7
skHE) G IEmARIAE . FC SRS B8 PR S B s . R AR BRI
S, HETEESZ M RIETT, B AR PURIMEZ REG T, FIH 3 RillE, Wik >140 mmHg FI(E)EF
JkE >90 mmHg [7]o WS X IEFEMEERIE <6 AN [8]. BEIRNG: B MG Rm s, IERsz %
VAT, BUEEIME > 7.0 mmol/L 545 2 h IfilfE > 11.1 mmol/L [9]. RIE 5. ~F¥4& A IRHEE > 150 g 5%,
I <6 ANH[S]o BRI EFRR IO . SLI0E A AR bR ARG S B IRE . S EE(TC) H il =HBR(TG)-
=% FE R H I E BE(HDL-C) K% R A MEFEEL(LDL-C). AF4EfE A s, M [AZERERR . JRIR.

2.4. Mif% MRI &2

KH MRI %% (3.0T, Discovery MR750, 3 [E GE A &)t 47 fil i 34 . 32 EA 2 5 51 A3 SO AU
B(DWI). T1 IMBUSRAZ(TIWI). T2 IR (T2WI) AR 5 I S 46 0 5 7 51 (FLAIR) K. MR Il R4
(MRA)%: . DA 58 AN M 3 5215 246 B, SOAESIBK IR A RS 0, D B2 CT I iR (CTA)EK
DSA, FHRGEN BAZMMERE TR, PLDSA NUE[S]. MBS N BUS™. EREWX . N
Jal . EER . TR, BT
2.5. HEZATHEETA,

BHEANDE 24 h WHEZNRIELEIR(ED 2 4 FIRET & UL EIRFRER), AL ERE A E
F (BN NIHSS) % J g AT A TN REVE Sy, T 0P A N I Ao dfe ofm e iy 2 o () 7™ B A P
2.6. GtEH*

K H SPSS 21.0 A #AT G i1 24T . IESS AR EFEREEE DL x £ s BT R, ZAHEILERRA
T EMT . AEIEE A TR RELLL M (P25, P75)FEoR, LA A bR HAESBRAG L . T8 R L E
srHeEs, IR 2 A6 L Fisher R R %. KA £A5 & Logistic [8] 37341 77 1523 B /N8l ik 4]
FETE FE VR S8 5 I FEAE SR IA 6. DL P <0.05 AZERHA G % .

3. 858
3.1. —fRIGERE=

AT FINFF A N ARAER SUEREBE 2 36 156 6], R 5 94 1], < 62 il “FHIERY (64 +8)% .
Hrp LR AT XINAEAE 41 191(26.2%), U EEESE 15 51(9.6%), W HEJSBMFESE 21 #1(13.2%), Feivifl
B8 11 41(7.1%), WiTF(IEMNEESE 35 151(22.4%), ki MDAREFE 33 411(21.2%). FEA R &R PR 300 45 = 1
JE 102 111(65.4%)~ HEIRIE 39 61(25%)~ L9 13 1(8.3%) miflg MLAE 5 1511(3.2%)~ W HH 50 41(32.1%)-
TR 32 11(20.5%)

3.2. NIRRT R B E R ISR

PRALIAIPE ) AF0e . i s 2 ZORE IR st . ebo 0 s R IRE . RO R, URAEEEUE . &
ik JE¥{E. FBG. TC. TG. HDL. LDL. HCY. FIB. UA W ZEF LG TR X (P >0.05). W#E 1.
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Table 1. Univariate analysis of progressing and non-progressing groups of cerebral infarction with small artery occlusion

=1 A ER R RESFHREEERTE N

Bl R n=93 et 2 n =63 Z/ 8 P i

[ F (%)] 64.00 (56.00, 69.50) 64.00 (58.00, 72.00) -0.9542 0.340
W45 i [mmHg (%)] 166.00 (141.50, 183.00) 150.00 (140.00, 178.00) -1.476°  0.140
#77K 5 [mmHg (%)] 89.00 (80.00, 101.00) 87.00 (80.00, 96.00) —7.442 0.457
Bk [51%] 61 (65.6) 35 (55.6) 1.598> 0.242

e ML S [(%)] 63 (67.7) 40 (63.5) 0.302° 0.609

2 TUHE FRI7 S [51(%)] 23 (24.7) 15 (23.8) 0.017° 1.000
56 L9 SE [ LA (%)] 10 (10.8) 3 (4.8) 1.067° 0.244
TR I AE 52 [451(%)] 4 (4.3) 1(1.6) 0.886° 0.649
W A L2 451 (%)) 32 (34.4) 17 (27.0) 0.961° 0.381
XA S [51(%)] 21 (22.6) 9 (14.3) 1.664° 0.220
FBG [mmol/L (%)] 5.27 (4.77, 6.30) 5.47 (4.89, 6.50) -0.898°  0.369
TC [mmol/L (%)] 4.26 (3.61, 4.85) 4.19 (3.46,5.12) -0.084*  0.933
TG [mmol/L (%)] 1.14 (0.94, 1.64) 1.18 (0.9, 1.92) -0.244*  0.807
HDL-C [mmol/L (%)] 1.13 (1.00, 1.25) 1.09 (0.97, 1.30) 05172 0.605
LDL-C [mmol/L (%)] 2.77(2.27,3.27) 2.77 (2.19, 3.46) -0.309°  0.757
FIB [mmol/L (%)] 2.94 (2.70, 3.43) 2.99 (2.68, 3.52) -0.5950  0.552
HCY [mmol/L (%)] 10.50 (8.70, 13.95) 11.30 (9.40, 15.20) 14140 0.157
UA [mmol/L (%)] 260.00 (212.00, 322.50) 262.00 (219.00, 295.00) -0.233 0816

vE: FBG: FMEIMME, TC: HAJHEEE; TG: HM=Mfs; HDL-C: m%EREAMER, LDL-C: KZEiEEANME
B, FIB: P4 AIR; HCY: MEmFABEERR: UA: JRER; * N Z 1, ° N2 1H.

3.3. RETLBALS /DIIRKAERRIER X R

AT FILHN 156 BIRFFEXT G, Bk BRI AE 20 5 Ak A SRR AL AR OC . g o, AR A #iE
IR T 5, AR RATRIRHT, »*=15.702, P<0.05, 327wk @YEINRoE 5 kE s A A 5% . skl
KB4y Y itk R A BE 2 [A] AR DS 4, Cramer’s V =0.317, P<0.05. W% 2.

Table 2. Correlation analysis between progressive cerebral infarction with small artery occlusion and the location of cerebral

infarction

3 2. EHRKAZE B R M AN AEE S ANAR ST BRI AR S A

A HE HEHAn=93 ek R4 n =63 71HE P1{H
FERTIX 31 (24.4) 10 (16.6)
T & 5(8.9) 10 (6.1)
RE-35353 13 (12.5) 8 (8.5)
o 5 66) 6 (44) 15.7022 0.008
i = & A 25(20.9) 10 (14.1)
o =3 A 14 (19.7) 19 (13.3)
A E.
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3.4. RREETLERALS /D EhRKAZE B i R A R HE ST 81 e BE AR K B

IR AL IR 2R 0 M 2 8 B A% 2 S 70 5 0k J P A B AH (P = 0.008), b AMdE— 54 £ [ 3K — 7t Logistic [7]
VAT, CARG T MU AR SEVE v 28, R REMI(P < 0.05) FEIK T X (P < 0.05)5 % HE 41 b 451 B
RER, B, NEEER. . S 0 A b E RS R (P > 0.05). ILFE 3.

FAME A Logistic [ A4-HT TR &, J£KH Holm-Bonferroni /7 7A% £ B LTI IE . 45 R B,
FEJEE T X i SE(FZ IE P =0.0227, Adjusted OR =4.21, 95% CI: 1.60~11.7)72 32 F& 4 o 168 48 Frt) e 7 T K] % .
JE A SECES IE P = 1) 2R 5 BAESE(RLIE P = 0.498). FEMNHESE(IZIE P = 1) AN T-HEMIEESE(IZ IE P =
0.0697) 5 i 15 MIAEFE A B Fi vt 5 02 T

Table 3. Risk correlation between the location of cerebral infarction and progressive cerebral infarction

3. FAESE AR SRR M AXARSE Z BN I AR R B

e Beta estimate Odds ratio 95% CI P Adjusted OR P
T X BESE 1.437 4.207 1.560~11.348 0.005 421 0.0227
JEUH AR A -0.388 0.679 0.189~2.432 0.552 0.679 1
N2 5 IR AE 0.791 2.205 0.720~6.753 0.166 2.21 0.498
TefitE%E 0.123 1.131 0.287~4.464 0.861 1.13 1
i - FE A R BE 1.222 3.393 1.239~9.289 0.017 3.39 0.0697
i 75 {0 BEZE -0.305 0.737 - 0.386 - -

3.5. FRAEE B E WU/ MRETT R R R 5 4
PILELIR N BEAT XUPUIR YT IR 2 BEAT 1 AR T A, Gegiit A 4R Wi 2 22 5. WAk 4.

Table 4. Drug reactivity analysis of dual antiplatelet therapy in progressing and non-progressing groups of cerebral infarction
with small artery occlusion

4. KA EB AR ST R A SAEE R BB/ MRSETT R 29 R Rt 3 4R

AR HE HEH n=93 ARt R4 n =63 7/FAH P1E
AA ik 2 10.2 (2.2, 76.75) 14.0 (5.8, 70.3) -0.9432 0.346
ADP il 2 46.40 +20.54 44.11 +20.52 0.465° 0.496

E: *NZ1ME, PNFE.

3.6. /NEOEKAF A R4 RAE S N B T AEPEAITRIG NIHSS i L8
/NI ik ) 2E T 3t e M AR AR 8 % B AEBEYE 7 BT 59897 J5 NIHSS R A E Rt 22 Z 7 (P <0.05). T

%5,
Table '5. Analysis of NIHSS scores before and after treatment with tirofiban for progressive cerebral infarction with small artery
;C;L.lsij)\ri%bﬂzkl‘ﬂ%ﬁ!i&ﬁ‘lﬁﬂ&ﬁ%&iﬁﬁ’E"?HEEIS‘&T‘FE‘WE NIHSS 43 7347
B HITHT n=93 HITRn=93 VAN P
BYEPTRAT. 5 6.00 (4.00, 8.50) 0.00 (0.00, 3.00) —7.834 0.000
HE: 2N ZAE.
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4. i1ig

1t 2 P i # 5E (Progressive Cerebral Infarction, PCT){E Sy 2t i i 4 25 s 2 v 2 A Rk I R 3% U 1 I
Y, HE SO AEMLIAT A2 22 11 A0 I s s ) B U T UR A . R [ N AR BT PCT B2 s eI
& T RIRE, (B3R TmBE AR R 4, BT AT B brIL iR X107, X ME il E
S EUNIRAE A T m v BEA WA 2 D Re AL B (8] B 55 (6 /DI 2 14 RAGE). PP 4R FR(NTHSS
PEOIR > 2 73 E4 ) SR AR 1 (Ws g AR RSk R M A ThRE BB Y AF A B35 = 11,

BEAEAE 70 B CAR 58 70 VB AE FG I R R (AN J 28 NIHSS W70 > 8 70 KBk REREAL B 7 . il
() v A S5),  (ESZ A S0 8T S 0 P (B A [ BV AT« A A S i £ ) A I e BEAR HEAS S — I 2
FERM AT E[12]. EHAEENE, DNShlkAZER PCL F A0 TR WIS AEERE ) 2= 550
R ATRE A MR B R RS, H B TSR R =

T BREF TR, ARBFTCR AR IAARE: K PCLE SUNRIRIG 6 /N A 7 RN, FERITEURE
1697 T ILAh 2 D Re AT PG AL (NTHSS P8R 08 >2 4) [13], FFHRRR R (KR >38.5°C). HL
R AL RGN R SRR R . i 2 4E B IREE 2 M I, /Nsh kA ZERY PCT )k A 588
HUNE P AR 2 fe ) s NLATFAE BB AR O, X O S B T RAAR SR A 1 XU 0 IR AR TR A1 1 B A A

AHF TN 156 BN ik D1 ZE TR AR BT 26 5 H - 93 1911(59.6%) M 12 Wl st Jig 1k o B SE(PCT 4H), 63
1511(40.4%) I N AEE FE 4L(NPCI 41) . 5 BEAE SCERARIE (1) PCT AR K95 4 (26%~43%) M LE[3], ABAFI PCI &
AR EIRE Y. XM ERARIEE T UUR SRR R R

1) PR AR e 1t

AT FER F A I D B AL B (NTHSS P4 H9MR > 2 43) e ZhA& il 77 %8(6 h~7 d & HvFAl), Btk
43 [a] A T (R i s, PPA AR AN 2 ) B 5 e SR I PR a3k e A

2) NBELFE i

ABANFN TN K PR FENE A, 12 AL R 57 S Ak SO R ) 22 TR AT IAe 2 3 Fe S ki, T RE R
A B e B A SR IR o T B A AT 0 25 VB 2% K Bl AR S R A 2 0o PR e 25 481

FIRKRIER, FEMREE PCLIRATIN RIS, 75 78 7025 EAE F0 T (0 I 995 28 S0 AL A 1 S DA 7 9
PRURMEZE S . LR TR R B PCL RIEHRSHEIEH, AR T IR AR 2.

PRI PE R FRe s min st 2 RO RS s ek O BB SR IAE . RO AR . WRedE REE . AT
ik E#{H . FBG. TC. TG. HDL. LDL. HCY. FIB. UA b ZE R L4 it (P> 0.05). BEEAWHAR
RO, FRE. TIEMAE, 2 EREEIRIRIER S PCL R AERREVI[14]. A1, AW HARIESL S
N A% 5 PCI (XA ALk JE ) AEE MO AR DS, IX 0T Be A PR -0 96 R0 Pk & v, R = N e B 220072 T Ik
5, DT TNBEIR H AR IEE S PCT FIOCHK. BEAh, ST AN BE i If Fe 2 75 2412 28 70 o 1 0 3 e rry b a7
faR R E, HArEAR S AR RN . A 78R, ARtk SBP Fim & it 5t 1a 2 D) s B aG Ak (1)
MATSERE R 2 15]. MAB IR, ABERTUWAE & £ 5k K 5 /N3l ik 1) 2 24 i BE T ¥ 4 e AN AH oG . X AT g
SRR /N FEAT I E 2RI S B B> (4 > 220 mmHg 8UEFIKE > 120 mmHg). A& H B & %
) 7 B RCRE IR SR R

AT T AR PR IR YT 5t N IR Fva R, B0 BEAE A 5T AR A7 AR 1 OC 8 7 vk S B ——Pt i
AINBRIRTT 77 28 7 U PE S B0 TR 2% 0 2 (W BR P/ LIR35S 9P R A A —B05S), RSB B
PEUEFE B N A N ZEL G A BE 263 S A4 (9 XU B IfL /AR YA 97 (Dual: Antiplatelet Therapy, DAPT) 77 %8
(Bl =] VT AR 100 mg/d B6A EMEAE B 75 mg/d). fELEIEAE b, @it s “yayr R - B ER AL 5T
R, RGHERR 12N & 2 RS IT IR 0 4 /e b T4, e i 7 st 1
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PrAELL DAPT 15 5RO M FERE R RLIA [N R M ik R o X — 5 i R S 1 404 Th RS A 5 4 T 3B
DA FAAR SRR R DGRV P A5 B VA, B I8 I P A (AR s ) S S B T T R A P AL, DS HE R
ST T SR 993 17 13 e PRI ST fes B DR 3R 3R I T SR B AR AR, A AR ST BT R

A FEARYE DAL AL BT AR 00 B, /NSl fik P 26 2R I A5 08 43 T et IX R0 . B I X
FEZE. WEEJSEREISE. FERRESE .. T IEMIEESE . BT A RDEAL . I T I AR /N3l ik P 2 2 i A
FUIH WBEZEERAL, B 7045 5 Sk s 5 T XA BT 5 106 1 A B8 575 15 B 2% Sy idk g

AW IR 7RI . TR AESE S /N ik P ZE R PCT FIC R, HEM B8 K 13 0457 1) i 45 5
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