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Abstract

Objective: To analyze the relationship between the number of red blood cells in cerebrospinal fluid
(CSF) and cerebral vasospasm (CVS) after aneurysmal subarachnoid hemorrhage (ASAH) and to
guide the treatment. Methods: A retrospective analysis was conducted on 205 patients with aneu-
rysmal vasospasm (ASAH) hospitalized at Shandong Qianfoshan Hospital from September 2018 to
September 2021. Patients were divided into a CVS group and a non-CVS group based on whether
postoperative CVS occurred. The relationship between patients’ basic information at admission, la-
boratory test results, imaging results, aneurysm treatment methods, and postoperative cerebral vas-
ospasm was analyzed. Univariate analysis was performed, and variables with P < 0.1 in the univari-
ate analysis were included in logistic regression to analyze the risk factors for postoperative CVS in
ASAH patients. Results: A total of 205 subjects were included, of which 59 cases developed cerebral
vasospasm after the operation. Single factor analysis showed that the number of red blood cells in
cerebrospinal fluid was significantly correlated with CVS (P < 0.001). After adjustment for age,
Hunt-Hess scale and GCS score, multiple factors logistic regression analysis showed that the number
ofred blood cells in cerebrospinal fluid was significantly correlated with CVS (P < 0.001). Conclusion:
The number of red blood cells in cerebrospinal fluid is an independent risk factor for CVS after ASAH,
indicating that lumbar puncture or lumbar cistern drainage and other measures to reduce the num-
ber of red blood cells in cerebrospinal fluid may be effective methods to prevent CVS.
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1. 518

1k R 1k 0ok oA JiES R Jies HE I (aneurysm subarachnoid hemorrhage, ASAH) & —Ffi I 2 264, e
B T HAMIEA AT, ASAH BFFBANEER, KIARE g S skt 4 G 1t 2
LA AR 24[1] [2]. G L% 9% 28 (cerebral vasospasm, CVS) /& ASAH 5 LI 3T & E, 5 HREMHZThAs
R E TG A R[L]-[4], Hdan =4y 2 — W B Kk IR & M sk i (delayed cerebral ischemia, DCI),
33X 2 i L7 2 ARG I A9/ BT, CV'S 7™ R R 5 e DO B s o L PR AR L 5 FE AR AT R[] B
H P LV % JHG PR i 7 A, K 483U 10 % b 4 e B 4 5 (6] H AT CVS I B 2L ME & 2 4ERE A L
TR I 75 5 LA R JE SEH P IR YT (5] AHEFEXT 205 1) ASAH S AT I 434, B 7R ASAH Kk
CVS HIfa R 2, He il A b 2L i 5 CVS B, A BBl — M. 7T 5 sk
SAebRRE CVS KUK, NI AR F TR TR AR .
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=,
2.1. FAEHR

A IERE LR A T 1L EEBE 2018.09-2021.09 {1 BE 167 ¥ 205 1l ASAH & NI 0 4, IRIEAR J5
R CVS 40 CVS 5k K4 CVS 4. ASAH 2WiksiE: (1) CT ~FHRik M B, (2) &
R Z S e R i R (3) 4 MRAL CTA. DSA W&/ —FiG L SE Tt s IR (4) HERk &
PEIRIRE NI, CVS 2 WikritEN: (1) 7 SAH KJ%JE 3~14 d WAE BRI 2k . SEsmE . K
OB VUK R R R TR B0 55  (2) HERR 716 W R o 25 6L 55 51 RS 20 T R A 1 o Ath Ji AT 5
(3) FiN CT HERFF AT AK s (4) ARG SR CTA B A i I A5 18 SR A s i I8 8 28 . 9 N«
(1) FERREWRRE; () KMEANBR T <2d; 3) AWEEREZER <3 K; (4) SIELHI
1E3) ik I8 1 5 A% 2E BRI PR AT LYVA 185 (B) R85 R 5K 35 SN IDe it 7 PN 25 9 25 38 15 T 6 17 [ 2 15« HERR A A -
(1) FE#/NT 18 L KT 80 & (2) AFEH; Hunt-Hess 432% V 2% (3) & F kMg . kST« il N
RGP

22. Bk

ANBtJe, Frf S B W MO T, JFERFIVA R, JF 4 TR S PR IR N, 1E 24 /N 4%
5% CTA i DSA fux, JERBLITAESNIIE , AR EE T ABT)E 24 /N AT I A e 28 SO P
77, RIEFRFEEFEHFRIKRN, T 1 FJESOV IR, I 8 2T ARG 55— RATIEAE 2 AR i
FWOIHRZ T MACI A . K BB 7R 2 241, KRB CVS BB AMEA, KRR CVS BIEE Auxf 4.
78 a1 NG NS00 (WA NS /7S I B N W N2 37| RS2 - O£ 114 == e = o £ T 6
MM T BON R R AT e AT

2.3. GitFE ST

K F SPSS 22.0 FAFHHATHAR ST b . IEASTERT IR KS AL, FF & A MESE TR, 4
+s Ko, HELECRA ths; A& RS E A% M(QL, Q3)Fur, AR tbECRAHAESH
RS . ZHIR LB, FEASL >40 KIEIRAEL >5 B RH 2 ke, FEARR >40 & 1< #ighig <
5 HRFRIE 2R, FEARL < 40 LFERAIE < 1 iR Fisher BiIMER L. KR KRS+ P < 0.1
AR AN N2 [ 3R Logistic 8157041, P <0.05 NZE A Gt L.

3. &R
3.1. BEAESH

Y4\ 205 ] ASAH i3, KK CVS i3 146 i, K4E CVS B35 59 . TEARBFH, XWIFEIES
YA R BRI I 2T 2R A4 1 e B ORNET tRNG, &5 SRR IR Bk Ut ifn 41 8 (S8 (P > 0.05),
WA 1, XHAERS . ABEl Hunt-Hess 14> ARGt GCS BakiFsr Bk 40 it %, s g it
& 5 AR E IS A E B R REHMTIES BB, 250 KDER . ABEH Hunt-Hess 14> A
Beit GCS Bk PPy i E A 40 M 14055 4 TSR bR BA ik 2= (P <0.05), W4 2; x5l A
B A 2 ERRUK . NBER A eI i, FARTT . WRsE . mif s BRI SE 7 e M Rk AT
RKR, SEREIILG I (P >0.05), W#E 1.
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Table 1. Univariate analysis of the correlation between clinical data and CVS in this group of patients

1 KEABEIRAZERS CVS HXMHBR RS

FSE RAEFEDE(n = 59) KK (n = 146) tly? P&

PETI (53 1 2 ) 18:41 50:96 2.326 0.607
RS (57,72) (49, 66) - <0.001
LIRS (8.75, 13.8) (8.9, 13.55) - 0.814
7R AR Y= 13456 +17.93 133.27 + 18.04 -0.46 0.644
gt EARALi o) (6.2,15.1) (1.6, 6.35) - <0.001
APkt GCS (10, 14) (11, 14) - <0.001
APBEit HH 2,3) (2,3) - <0.001
FART7 A (ke 2E:R% 1) 53:6 122:24 1.322 0.250
i =5 4 I 22 59 0.171 0.679
SPEFRK 9 17 0.495 0.482

W KR 17 34 0.687 0.407

e L& 38 82 1.176 0.278

W PR 6 8 1.453 0.228

Table 2. Logistic analysis for CVS
52 2. CVS Y logistic E1VI 454

yeSAPS S B4 Wald {8 OR & 95% CI 1 P1H
i eicdanaiifiiol 0.271 39.520 1.312 (1.205, 1.428) <0.001
GRS 0.022 1.449 1.023 (0.986, 1.061) 0.229
GCS -0.329 2,971 0.719 (0.495, 1.046) 0.085
HH —0.263 0.162 0.769 (0.213, 2.769) 0.687
3.2. ZERRS

B RSN P<0.1 AR RN Z N K logistic [1H4T, Z K&/ £ WIE R T AR Hunt-
Hess 734t APBiif GCS VP FIERE TR A AE 5, s 2L 4t i 25 (OR = 1.312, 95% CI 1.205, 1.428, P <
0.001)5 CVS M RARABEMIME. Wk 2,

4. ¥+1ig

AHGEFR ASAH JGFET- 36 [, 31X A REEE I R T I A7 SR AR A AR E S I 479697 AN e [1] [ 71
EAR TUPAAN 993 B R ] LG i 2 A 8 Rk P B L /6 P 35055 B W sl ik R 7 7 [8], {HL ASAH IR T 75448
IRZ . SHEKIREFF H M 2 ASAH e Bt B I 2 R G 0F ROE, 8 RAEE T LG 24 /N [9]
[10], SR, Fii 60 A 95 22 BT 5 BP0 A 52 T e 2 8 kTR A 52 A9 11 B8 8 T 1 2 2 TR R 9]
SAH iK1 CVS i KAETES 3 KRB 7 K, XRUEATREE RN I8 MR R R = a5, K
P ke DO JEE T s P LR S 7 FRD 81— 2 SRR I A9 g 4 o 7 b L WA A 0 5 o) af ™ 5k A o ) e T [ 1.1
[12]. ZZ=TokEIn], ok 0 Js ML 53 A= ) B4 BRI 2 5 1 ik WSS i L of 0y 2R i i A, LI
FOAUFH T IX—FR JU PRI AT 4. 12, — TUBFFUIE B 7 ik 0SS i 0 H Il 62 55 100 A B 52 1M 5
FEAR I AR B IR OC 2R, 53 Ab— TR 7 DU 3 BV B B my DU 1 I3 R v 19 1M 8793 25 13] [14] .
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T H. 22 TURTE 76 B REA Sk I BT Ji s L P S8 8 1) CT IR 5 CV'S 1™ LR R AH 2R [13] [15].

ZL Y AT e 30 I 2R BT 06 T W LR 7y, KRR R, A& M4 E A2 T8 CVS KEME
SRR, I IR 2 S T i R A AR SR FE I A AL R 1 [13] [14] [16]. I S8apsk AATT T @ 31
ASAH J5 1 2 I AR 28 0 53R A FH 9RE 5| AES IR, [ B 4 I 4 i S ol AR I v e 88 20 B e [ 171 - BBk
o RO S Ak DR S s P R IR, it 5 ) PR R RS , 20 400 PR 1) 0 A T A A 2 3 380 20 28 (9 AT [18] [19]
[ A 2 O AR AR R GE Y O e BE TR TN, K S B A A P 7 0 B P K B 4T MRS B 43 T 3, AT
5GBS AT M 25 45 3 N IR X R J 18] [20]0 — FLIE NGRS s, X S8 R VRN A 1 e 4 A e
RIS BV AMNB 1. BRI . X/ RN TIE RIS M A, (R sh A8 Fk 18]
[19].

U] TR AN T CVS T5 R IR E— /MR 1 e &, AMRFTTUGR ST B2 SRR, T A R IR RN A H
MAE, FFIIEREIK CVS MRAEZRE. HET ARG CVS KSR - Z LR FE 4 25 5 & i R 45 4
PO FH[21] 0 A5 A A5 B0 70 0 2 10 At ot 1L/ 2 W R bR T LA~ ULt P P 5 R 3 D P B8, 454
PUAI AT LAEE e BH I 18 1 SR s D S TN AR [22] o R, 22 W SR I, S e A R A PR JE Sk P
B3 ASAH B IR SE R, (HIFASIRE CVS A EZR[8] [9] [21]-[24], {H% R 21 HyB: AE () 25 Ak
AR IR, HANS & BESHEPREN CVS —2RIBIT . SO WG IT GRS B i P A e AR
(PTA) RIS ik P i 565 A 45K 7], 2% B8 B i P9 a T i FE M XU, A BE 22 R FL Ay — Rl bR e g
[21]. £ TS A PR I GEIE 60T LA T-B8 CVS, BERT DU I 35 35 S 475 40 b He A0 M 1 45 368 12 4101
B R BB TBOT 51 RS I B 7K [25] [26]. K& R SREe I i MBS L E BB R A &R B, i TR,
Tt P2 00 2 i 100 A 2 R BB AR AR [271-[29] o — TG R W 5% i BIAR 56 ML R AR #E — 2 LA ASAH &35,
I+5 DCI I & AEFNAS B TS AH2C[30] 6

ABEFA I, AR AR S ASAH JE R E CVS BN fERG R, FRIGIE T SAH &
U CV'S HRAR Ji A1 2 e IO9 5 fis 14 1ML 807 A PRI AU B A 3, B AT CV'S S iAo i 2 R 37 B
PRSI i R L o St AR 2% R BB At 7 | 6 4 it PR ek sk i R L 4B B B, R TR CVS RAEINR
RO@A% - — DU ARHIE 7R B ASAH A J5 AT HE Rt RR 225 T k> CVS S5 AOE K AR, B0 i3 TS [31] -
EAR A 5 AR J BRI SR AT T B CVS, (HFRAEIEERAEIRAL, LA X 5 38 i a0 K 475 5
O 5 AL A I B A B R B9 P B EAR 2E[32], USRI, FESINRS AT, T STt A A 5
W, B E I RS AT RS 3G n,  IXT B8 T LA 2 ARRN G 55 1 30 kR B 1) P R ) S AR AR AL BT
[33]. HRTEEA A NSRBI R AE AL, AW 70 i B8 T ARG 8 RATHEME A, KA
AR B A K IFRAE o

5. MRRBRE

AT EXHR N BRI 5 2 BRI TRIEAT 7P 0k, ) 1R AR B EEDH R
JERIE T, FORE IS T BRI IS TR TS A7 AE RN 22 5 o ROR IAT 0L HITRE PR S AE A ST 3R URE I 18], HURSRLE
B UG IR 0T G S TR HE -
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