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Abstract

Objective: This study aims to investigate the impairment patterns across seven core cognitive do-
mains (abstract thinking, orientation, naming, visuospatial/executive function, delayed recall, lan-
guage, and attention/concentration) and their independent risk factors in patients with aneurys-
mal subarachnoid hemorrhage (aSAH) at two weeks post-ictus. Methods: A retrospective analysis
was conducted on 96 aSAH patients admitted to the Neurosurgery Department of Chengdu Second
People’s Hospital from June 2023 to June 2025. Cognitive function was assessed at two weeks using
the Montreal Cognitive Assessment (MoCA) and the Mini-Mental State Examination (MMSE). Demo-
graphic, imaging, and laboratory data were collected. Variables were screened using univariate anal-
ysis (P < 0.05) and subsequently included in multiple linear regression models. Results: The inde-
pendent risk factors for cognitive impairment demonstrated high domain-specificity. For global
cognition (MMSE), independent factors included a history of stroke, thalamic hemorrhage, Hunt-
Hess grade, GCS score, and the presence of intracerebral hematoma. The total MoCA score was in-
fluenced by GCS score, Hunt-Hess grade, and modified Fisher grade. Impaired abstract thinking was
associated with modified Fisher grade III (negative) and right hemispheric parenchymal involve-
ment (positive). Orientation deficits were linked to thalamic hemorrhage, left hemispheric paren-
chymal involvement, and elevated white blood cell count. Naming function was affected by GCS
score (protective), history of stroke, and hydrocephalus. Visuospatial /executive function was influ-
enced by advanced age, low education level, and Hunt-Hess grade. Language function was solely as-
sociated with Hunt-Hess grade III. Attention/concentration function was impacted by the modified
Fisher grade. Conclusion: Cognitive dysfunction following aSAH exhibits significant domain-speci-
ficity. Clinical grading scales are core factors influencing global cognition. Thalamic hemorrhage
severely impairs orientation, while left hemisphere damage and inflammation jointly contribute to
orientation deficits. Right hemisphere damage is associated with enhanced abstract thinking per-
formance.
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1. 518

AN 2 1k 988 (Intracranial Aneurysms, TA) 2 I PR L G LS008, APt P 30 Kk 7 S 5 TRt o SRR
B, AT b i 3 R (R B B9k, TR R T I B0 ik B 5 A iR DRSS . OV LR B ) e
JIM R AR o SR PN Bh KRS R T B R MR R R i If (Spontaneous Subarachnoid Hemorrhage,
SAH) B WL IR, A2 H e U —Fh, 5 AR SRS TR, K2 3% 3138 N\ 1 e A7 151X Le iR AR .
PPN 0 Jk I8 A A 2R L P DX 7E il I R A R R B =, RS AR T2 40%, # R AETFH I, B
TR — BT B [1]-[3] - £ 10% B FE 4 I 1 R R 5 2 R BILFT HA L, O 22 0 P9 2 ke PR I
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AAE 24 ANEFRAPY, HBERSBET L RTIE 73.3% [4], JF HAERSGHIT B, SEREBUS 1A H W
T3 60% [5].

VE B 1 A 22 R G950 » 30 ke P 0gk 9 JE T Ji L IfiL (Aneurysmal Subarachnoid Hemorrhage, ASAH)
(1) B I PR R R AR e R MR RN B . ot MRk R IRBSAS . W0« 06 PR A 45 6] 1%
PR LRI, 29095 2 — IR R BRHCIA BR B B 2 VR 97 BRE 22 LS RSB T, AR 1 I AE T S kb
TR, FIN RS R B, BOEREREERE, X AR RS O B EFE[7]. W4
BRAFIEGRE , SAH HIRTRZ )y 2/10 J5~16/10 J5, FE{ERE 23019 30 Z4F BGH ARk, 85%I H & M
SAH 2 il 24/ 4 5 fik 78 (Ruptured Intracranial Aneurysm, RIA) 5| #[8] [9]-

T 20 ke PR IR X R i H L (aSAH) J5 AR DI e B g 14 WP e R R B NG BER S5 K&
P, Hr, HREREIHAZ . BT EE. WEMBES . PATIIRE KSR AL HE A8 7755\ 4 53
PEA, R SREUS 4 B SRSV 43, (8 T IR R AMAAL 737 « 6] 5 R #UIR A5 45 7 (the Mini-Mental State Examination,
MMSE){E N HEEAER, Wl g m . 2SEE R, BERdZ. EESE T EiRidis. 5
RE SN B IR BE 1S O YR, BR S 3 /0. P ARiEDy: 27~30 3 MNEITIRE IR, <27 r R RAfFAE
INFNDhRERRAS , Horh 21~26 43 R RElg , 10~20 43 N FERERS , 0~9 43 4 H [R5 [10], 1% &K i Folstein
S NT 1975 Egwtl], ST T A VEAL 2R E AN M ThRE AN OB EEVE T A [11], FRRILA &
ERUEfRIE . S5 PTEE. ALRER LS, TERPUARIIREmE N2, Bl QB IHEIT 2R
B, 2 TGRS T SLik M 38 2 BT DA RS 35 [12] - 1 SRR R R DEAS & 38 (Montreal Cog-
nitive Assessment, MoCA) Il % 42 & A KN B A5 1 0 75 HLA 80 s IO BUB P FRE S0, 5 MMISE #HEL, MoCA
Pem TANES 01271 B RIR JIMESR, HaE T X HAT BE AN R A B [13] [14], ARSCATR
FAIY MoCA &3£A 7.1 i, AHE 8 BUAKISURIMIR: 102 ZhRs. M ThEE. BATIIRE. = it
B BT IhRE. BHEER . AER S, 84 30 4y, HAES SINVMIhAE AR R AR, R
AT 1) MOCA S RAF /M BRAK, AN HI T RE R SZ 40 B Bk ™ B [15]

2. #IRE I
2.1. FAEHR

HEEEIN 2023 £F 6 H A 2025 4F 6 A AT A — N REEBEMZSMFIGA R aSAH 5% . T B 1)
223 CT AESKIR AR N s thifL,  JF48 CTA B DSA B TSNk -

2.2. MANSHBRIRAE

AINFRE: (1) 6 18~80 % (2) BIXRIE aSAH; (3) HEZIF MU I B WA 289697 (4) KRG
1A% 2 2 FIIFRERC A MRV s (B) IR MR BB e

HEBRPRiE: (1) AEBIKETE SAH; (2) BRARMIOR . ™ BRSHE B2 RGBT IEZOW S (3) AW
BT A IR D REREDS; (4) " E R, BIREREAIT SR OER G E; (5) A Eo. i H
ThREA 4= BB ST AE IR -
2.3. BRWIER

MR TR RGN (1) NDETERE: RS MR RBCERERE. WO s, e
BlEFRIR S IR IILAE S AR sy (2) IR0 4%: ABE GCS P>+ Hunt-Hess 73 4% UK Fisher 702 (3)
EMKRRRAE: ALE L Kb (4) SEARSARE: AR (e /AR ER B ThORETIS B ). A
i AR AR AL, (5) SERESEAR: ABE K E 4IRS, C RBE A IL-6.
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BEAG R IR A (6) INANThREVFAL : O JE 2 J tph & BHE IR HY 7h SChi MoCA 7.1 fitfl MMSE BEAT JIIPE,
R BTy
24. GtE¥7HE*E

SKH Stata 17.0 #ftf. tHEBURI IS + br#EERoR, ARIECECRH t S 200, FER I ER
3T P < 0.05 AR BN L A MERERAY, THERENERE(B) KX 95%Cl. UMK, P < 0.05 HZ%5
B E . FAETHSRAXN=Z X[PX(El—Z_P)], WE Z=1.64. E=10%. P=05, H/MEAE
67 4, ABFFILGIN 96 ], FFEEK.
3. /R
3.1. BEAmThEE

ZHRZESHTEAR, MMSE 555 (k7 A m) 5 R 3 A0 45 26 sl (B = —1.215, P = 0.028) . i th 1fiL (8 =
—3.334,P =0.011). Hunt-Hess 4r%% Il Z¢(s =—1.907, P = 0.001) }z Il 2% (B = —2.632, P = 0.005); IF[al5mi A
# 9 GCS ¥1473(B = 1.495, P = 0.019) FI& i A L (B = 1.278, P = 0.022). MOCA i 73 I 37 1 [ 52 1) (]
# N GCS 1#43(8 = 1.258, P = 0.012), fiu[a] K A4 Hunt-Hess 42 1~1V Z¢(11 % g = —1.456, P =0.006;
2% p=-2.431, P=0.005; IV 2 f=-3.464, P=0.005) %% K Fisher 73%% Il 2%(8 = —1.428, P = 0.003)#!
1 2% (8 =—2.499, P <0.001). W% 1.

Table 1. Table of influencing factors related to the cognitive dimension and regression analysis data

= L OAMGERRXEMERREESHEESR

LSS S B 5 R H0() P
A -1.215 0.028
T o e 1f. -3.334 0.011
A M P A fe 1.278 0.022
MMSE A4y GCS 4 1.495 0.019
Hunt-Hess 44 11 2% -1.907 0.001
Hunt-Hess 44 111 4% -2.632 0.005
MR Fisher 434 111 2% -1.957 0.012
GCS 14 1.258 0.012
Hunt-Hess 44 11 2% —1.456 0.006
MoCA .4 Hunt-Hess 44 111 2% —-2.431 0.005
Hunt-Hess 74 IV 2% —3.464 0.005
2K Fisher 434 11 2% -1.428 0.003
MR Fisher 434 111 2% —2.499 <0.001
R B A R S5 0.271 0.019
MUK Fisher 234k 111 2% -0.410 0.038
e o e 1f. -1.155 0.002
5E 1] 71 LY RS 9 -0.294 0.031
SE) b= -0.244 0.045
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GCS ¥4 0.516 <0.001

eI R -0.337 0.003

B AR K -0.448 0.003

s -0.284 0.026

NN Y B DL R AR —0.239 0.043

WA S AT IR

Hunt-Hess 52% 1l 2% -0.437 0.011

Hunt-Hess 425 111 2% —0.593 0.020

S Hunt-Hess 432% 111 2% —0.600 0.030

. B R Fisher 43-4% 11 4% -0.510 0.001
HEEEEH _

2 B Fisher 432% 1 2% -0.423 0.038

3.2. HRBYE

F A MPABRSL R (B = 0.271, P = 0.019) 54 GUB4EVE /- 42 FH M A 0C, BUR Fisher 7302 1 24(B =
—0.410, P = 0.038) 1| &t 2 FEAK 1% VE 77

3.3. EEA

T H I 5E ] A7 043 B A R R R (B = —1.155, P = 0.002), £ M MEERSE R (8 = —0.294, P =
0.031) K A4l /K “F- T (8 = —0.244, P = 0.045) 7R AT fE [ R & .

3.4. frRIhRE

GCS PF43(8 = 0.516, P < 0.001)/2 iy % THAE AL AR IR 25, A v 58 = —0.337, P = 0.003) I £ - ik 11
7K(B = —0.448, P = 0.003) A7 G K 2K o

3.5. M= ESHMITINEE

FRe (B = —0.284, P = 0.026). ¥ M LA R 2B E (S = —0.239, P = 0.043). Hunt-Hess 732 11 (8 =
—0.437, P = 0.011)#1 111 Z%(8 = —0.593, P = 0.02) & %4 & $E-43 i 37 47 1) (R 35

3.6. ‘BEEINEE
Hunt-Hess 732% 111 (8 = —0.600, P = 0.03) /2 1& = ThAE I BT fE 6 R 2 .
3.7. FBS5& e

MK Fisher 432% 11 2%(8 =—0.510, P = 0.001)F1 111 2 (5 = —0.423, P = 0.038) & & [k iE & 54 F IhAE1F
9%

3.8. FEIREZ

IR % AP BT R RIS HEIR 2V ML 107 B (P 159>0.05), (X Hunt-Hess /-2 11 424 & Fisher
I NN BAFAE S A S

4. ¥
ARG T aSAH B KRG 2 LA RIZERE 324150, 36 8 AL R — BB R R T %
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UE P SZAR L SE R R R AL 4, RSN RN DI RERR TG B AT 11 B O 48 e 57t 1k o R BORIUFT VA A AR LA
4.1. IsKRS RIsFREFWE RARZOER

GCS ¥4+ Hunt-Hess 73 2% J2 4 K Fisher 732 MMSE Fl MoCA &.73 ¥ W& M sz, 5 BEA
Fo— o XECIRAR IR T NI P 22 Ty R SR A0 RE B R H I ™ B AR R, 2 T A DA R TS ) DG BE . ARF
FE— BRI, ASE S PARARRT E N FIS R A7 22 5 Hunt-Hess 732 3 25 ma #4172 6] 5 04T Th RE
B S ThAE MR R R Fisher 2> NI R B 4E . & SE TR ER T . RIBRNS S
B> RAGARER G VPAINFIAE o BRI FE 45 R T2 1K) MMSE 7435 & JE i ifiL i (8 = 1.278, P = 0.022)
()5 H TEAR DG IR R, % RGBSR BRI G 2 AT INEIVPAL, IR T A T 20 ik 8g 1 gk Do s T s i 1f
HIE SV, SR B AT A K . B 2R . PG S B K BERE WA 3 3 () SR U 25 W ok B
FHONRLILAIE O, SOt B Az o3 5 52 T4, S it — 2D A R 7 G Fa Bn (0 VTG I TR e £

4.2. HIEBAL S A FIEE R R KB

06 6] 5 1) S5 B R T T (B = —1.155), H& MMSE 70 A7 (G BRI 25, IF SE e 7
WHZhRe R I GREER . FElfE R E gk, 558, R, W22\ md®E, HiilE5S
FUVZ BINEN I 2% o 02 BR ST 52 SR A T 58 ) 7, A R Z BT S e R R SR AR O
XA] R N T RE A (A4 B R IAREE LA G A M BRIE S A B Th R, HBifimae
TRAE A P ERACLE S, AT AE SR AT 55 P RINE L, BT — B IhRE AR FUEHE SR

4.3. RERNS\NARE

A T B0 A2 5 1) 38 AT SE RS R 2, BIVIE 1 A28 SOAEAE aSAH Ji 4k A R 4573 rh O £ D
FRAE S SE T T B LA B B AR L AR PR RRERG S A 28 e dsr,  JU M sk A U i S A b, BETI R
FREMACILIIRE. IL-6. CRP ZEFRARERN R T o 5 2 M NFIHEAT K, HERNRBEHE P REE,
RE SRR IR R, RRTI REARRARIT.

4.4, BRSSO HHE

A ey SO0 i 44 T RE SRR AL R 2 R R, RS A I I S S B M i % B 0 R B, A
BB S AT R AR E . sl LRBE K —UER S HATIIRERASLER H R, 505
fili & BARANAT: MREE AT EH NG, Sl & e m B T B, X SBHATIIREE 5 245

4.5. F &R

MUK R Z R FE a4 DD RE,  FTRE SN =Y T BB 1 5 A S X I m 5 i [0 5 R A A S A Qs
PEVIERR RIS O ERTERIE, BRI ORI 1A RN P I MMSE 3175 5 15 13 R 0 (45 2R 5
LEAMRFAH R I P I R B B A AR e R T, A RITIUE T RS AR E R IR, T
FCJ AT BEAME S50 JE DN PP I (RIAT ¢, S A7 L2 AR WA 245 I 10 A Ik 28 387 0 T ARV T R A DA S B
R PR S, BRI AL E . AR BF LIRS & . ARG IR RAE R AT
DLAF BRI A IR IR O, T S B G50 0 = m PREGE SO, $omidt— 0T e R UM R AR S A0
THRESRIRIT IT [ LA

4.6. REIMEZHFME RN FE
SEIR FMZ VR RIS EAN 2R, AR IR PR 20 Rl 5 S ey, mr eSS YAl I 18] s (R e 2
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JAERA G, HEHAZIhREM AR R IR E, &SRB 2 IR R Rw . KB TR R 2
Kk

K FUAE AL 0T 2y kg 1 ek o JE TS Jis S i (aSAH) S8 A 5 2 JI BN EI D REREAT VEA, #oR 1 HoA B
PREFAE 1, 2 R R YRR R . B TR OGIESE T IR IR 4 38 F5(GCS ¥4 Hunt-Hess
. B Fisher 43 40) 2 5EM 45 J & 4 BN AR M A0 B 2R R, SEEEME, RATET
ZHRFESNT, BT AR AESZ R S fER R R A A . BART S, Feft o 2 m 23R T 55K 1
(S A s 2O R0 5 B AR R R R T8 ) D E R A A s R i E A T
RE SR A DA TR DR 5 T 7 16 A AR 80 /K DU A0 2 1) 5 R T T e S2 3 R ST T IR 7« (A R I A2
2 BRAG G 5 4 G B AR BT T AR G, IO R A RN Th RE MR INAL A A RIAREE TR I VE SR L TR R .

I 30 RSP IERFSE R, BRI i I (@SAH) A TH e T 11 R v 2 5 i 1
P o E AT AN BN kR 2 51 R AR B S5O mT S EURU K . S 95K M R R Ak S R IR R I
BEm s — 25 R WU MG MR, AT EUE IR RN R LR A A, TR 0 B AR B 2 AL R
FRERAL, REWE NIZ I AR IR TT ¥ U2 IR SR AL B 7 M1 [16]. A AR, FAREIT R HLIEIERZ 0
aSAH HBFHTG MG 2=, (AR 2 F R B P LB AR, BRI AR AT 4B R 5 &
I F AT, DA B R ) 20 XU, [ A A Ak e R B B R 7]

0 16575 2 A Sy 3t kg e ke O S s ) I (@SAH) J B 7™ B 5 ROE i PR HP 402 B o R B R A e
IRREAR, BTG L5 1 5 (DSA) /2 1% I A I 2 BER T B [18], Hok A BA BImaRS (M4, Z7EZ0fK
JAE R 3~4 RIIL, M5 7~10 RFENKW S ER], 8 1E 2~3 A4 TP M#[19]. I aSAH J&
IS V4 5 i 98 Y A O e, T U - v 2 TV A T ML A % ZE BT B DCI ) B FR
FTo XIS E K SAH B, SR PR I T TR S (R T R 80~120 mmHg), A AT AR
TR A KT, HARRT 2 7 ksl B e i R YR 97 SR, H R R R AR R B BRI, A
MR PRI PR 22 4 1 5 3 FH % [20]

AW FREITFE BN aSAH J KN T BE RS HAHSCHT 70 SR 0L T IR RS S 3%, (A2 it FEACk
VR AR IE S 2 7 R R RS, A — AR o ARRBEFUE T3 b0 (0 [l B B SIBE 7E, 4HN 1 96
Bl g B0k L IRBE M AR, FEREAR M AIR, EFE—E ML R, X580 s RrsE
PESZ2) T PR, AT R MAFEMX . AFRESTKET aSAH B#H FRARIIEERHE, HAehpmduom
GRIZIT IS5 . TENFIThEEVEAS 7, RAETRAIZE AT MoCA FI MMSE Wi FHE#R, L MoCA
N MMSE AR TF R VPAS, (HIX P Fh i R 25 DU MO ST 2o 3, S 52 8. AT Th e
G o3 2 R A5 D T ) OO OF, AR RS HE R i B8 2 O R BB A 2 S, I HON T 0 R R AN R SO AR B
S BEAE TAERE SRR EIVPN G — 1, ARSCORRA VX /N RIS R 0 2L, Rk B R R VPN
BN BRAS bR R EAE<2T Jr, AR R IR AR VEAS SR EEAE R TG 2 FAIX — NI IR AT
TE B BN RE K AT, WM RN R ThREE AN F B B IR R 4 . THit—2
IR F R IMANTEE, BRSSO 3R () P R S Bussos, R F R A A, % HEASRG
J7 75 AR BRI R AE BB AN T 22 57 o 3 mT DA T AR U 7 0 ik th i BT FE G PR 2, e
PRI AT Bl RS, SR ZAH S Z I AR AR 3 0 (AT A AL FR E N GRIA AR, B0 2 2 BHIME T
MER, BT BN AR TR AR HE DAl B TR e B2 TR R, E— D4R T aSAH B3 K
AN R

B B

AT LA T = N RERE ST R SHE@RCES: [KY]PJ2026015), [H] i 2341 Fa bk 70
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