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Abstract

Objective: To discuss the influence of different cerebrospinal fluid drainage methods on the occur-
rence of shunt-dependent hydrocephalus (SDH) after aneurysmal subarachnoid hemorrhage
(aSAH). Methods: The clinical data of 176 patients with aSAH were analyzed retrospectively. They
were divided into two groups: patients with SDH (n = 24) and patients without SDH (n = 152). Uni-
variate analysis and logistic regression analysis were performed to evaluate the risk factors of SDH
and the effect of different cerebrospinal fluid drainage methods. Results: Logistic regression analy-
sis showed that the independent risk factors of SDH were old age, low GCS score on admission, re-
bleeding of aneurysm, and method of CSF drainage. The morbidity of SDH was the lowest in the pa-
tients with 1 or 2 times lumbar puncture after operation, but there was no significant difference
between those and the group without any cerebrospinal fluid drainage (OR = 1.26, P = 0.761). Con-
clusion: It is particularly significant to choose an appropriate cerebrospinal fluid drainage method
during the perioperative period of aSAH. Patients with risk factors need to be closely monitored on
the follow-up especially within 3 months after the operation to identify and deal with possible com-
plications in time.

Keywords

Hydrocephalus, Subarachnoid Hemorrhage, Shunt-Dependent Hydrocephalus, Method of
Cerebrospinal Fluid Drainage

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 51§

Fixi 7K A2 B Bk JRE 1 ek P4 i T s HE IfTL (aneurysmal subarachnoid hemorrhage, aSAH)A 5 (15 W3 &G 2
—, W[RAT aSAH Ja SV (aSAH J5 0~3 d). WM H(aSAH J5 4~13 d)BlMf (aSAH J5 >14d), K&
KL 6%~37% [1] [2]e AT K ANE S A PR AZ KB H5 R 73 S5 14 v £ 7K (shunt-dependent hydro-
cephalus, SDH), KAEFN 10%~20%, HARZEE, ImARIAMA, WRSHGS7 HBGER, K™
P EFH WS . BT, R ST #m aSAH ARJ5 K4 SDH GRS K 2 I F Ak 2, (R0 FEIAR AR
RIS T I R B W[ 1]-[5]. FARJE, Imik iR 2 RS 1R =451
s W SR 7 2, ARMRE AT 7 IR G, 7 ZEK ARSI S s, A
PRIE 51 T 2R B AR S BRI NI SR iE o DRI L AT 98 20 B ARG I B 203 7 3 8 R A SDH A
KGR R, PUHTESIGRMEIGST, WHRkENT.

2. AREH®
2.1. HARMNHR

[l B AT 5 K2 B R A A RHE 2015 48 1 H & 2020 48 9 A AT T Bh kIR 2 1K) 176 15 aSAH
B G IRTERE. A NARAE: (1) i CT RILEAHAY SAH; (2) Fifii CTA B DSA $#&/R1EAE SAH Ti{T3)
fikdgi; (3) 7F SAH 28 d WATHF BN KIR I HFARIGTT6]. HEMAruE: (1) FARJG 28 d WBEHIRIT H Bl B
BT (2) A FFH At e I s (ShER K . SRR I IS I . HEREE); (3) RE AR .
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2.2. SDH BJiZHf

SDH MIZWibsdEan . (1) AIANRBGEIRERG . PEAR. JRRZE. A RESRAERI: 2) 31
S CT S A il 5 R GEEAT PRk, {0000k 2 4 1) o K AR 5 1) — 2% T PR P e KA 2 B (Evans Fi
) > 0.3, PEEAEAINESE UK (3) 2T IRRERE FIW AT R AVEING S BRI AR .

2.3. WEIEHR

WS B R B BRE: AERe . Monl. DB, WROMESE, RS EmME. BRI, SIEEALHET. 5
TE) . SRS LK, ABt CT & MR Fisher 0%, —ESIFKE AWML, ABEK GCS $#4.
Hunt-Hess 734 KIFBEF R ARJERER G T RAEARTE 14 d AT 1~2 RIEMEZERIAR R RRA,
HAR 3 AKFEDHIN 14 d WRATICER TR >2 OO 28 RS ATIE I 51 e i Ah 51 d) R JE 14
d WAV R A gl SR 7] (8]

[FI R 18 e s B Vo B R G 45 Rk T g%, B2 A Il SDH. Wl SDH 51T FARE
aSAH 1A FR ] LA S TS 1500 MR B 2 75 & 42 SDH 43 N 2 41, k4= SDH 41A1k K4 SDH 41. i
JE L L e GOS PR AT VAL, B GOS 1~3 ZMC AR TG, GOS 4~5 ric NG R 1T

2.4. GHES R

] SPSS26.0 BAFMATHAE G b . FFEIES AR BRI A% + % (Mean + SD)F
N RHIPASIREA ¢ Rt THEBERI CLBIEL (%) &R, R 2R ek Fisher RS 520 SDH K ZEM)
PRI ZCR B RER T A2 A 3K Logistic [V 7041 . XNE=ARS1 K42 SDH 5 B AIA B TS (K98 R4
THKESH. LA P<0.05 NESFHGIHHE L.

3. &R

AZH 176 9 aSAH &, K4 SDH 4H 24 5, KK SDH 244 152 Bl 2 HEF MR ik, 5
PRIGIFESE S WROR S DRI S BIRKIRERAL. SIBKIRZ  FARRIAL. Hfl 14 d RIS 405, &
EATIE, ZRYEGIT ¥R X (P>0.05), R SDH EHR . Hunt-Hess 7)%% . ABi GCS ¥ 2k
R Fisher 774 iz WL RERER 57N E KK E SDH HAAHILEA BEZEZRP <0.05, % 1).

Table 1. Univariate analysis of SDH in patients with aSAH
% 1.aSAH BEAREH % SDH WRARES

A Kt SDH 41 K4 SDH 44 7 P
5 0.447 0.504
5 7 (4.0) 55(31.3)
5’8 17 (9.7) 97 (55.1)
RS 7.382 0.007
>65 % 11(6.3) 31 (17.6)
<65 % 13 (7.4) 121 (68.8)
o I 1.092 0.296
= 13 (7.4) 65 (36.9)
& 11 (6.3) 87 (49.4)
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R PRI 0.000 1.000
= 2(1.1) 11 (6.3)
5 22 (12.5) 141 (80.1)
WA 5t 0.000 1.000
H 4(2.3) 24 (13.6)
x 20 (11.4) 128 (72.7)
R s 0.000 1.000
H 2(1.1) 13 (7.4)
T 22 (12.5) 139 (79.0)
Bl kR F AL 0.376 0.540
IKEEDS 22 (12.5) 147 (83.5)
JEIEH 2 (L.1) 5(2.8)
kIR 0.017 0.897
BR 22 (12.5) 144 (81.8)
2K 2(1.1) 8 (4.5)
Hunt&Hess 42 22.758 <0.001
I~11 %% 7 (4.0) 117 (66.5)
I~V 2 17 (9.7) 35 (19.9)
ABE GCS 345 8.856 0.003
3~8 4y 5(2.8) 5(2.8)
9~15 43 19 (10.8) 147 (83.5)
MR fisher 4> 2% 24.665 <0.001
I~11 %% 8 (4.5) 123 (69.9)
I~V % 16 (9.1) 29 (16.5)
oG % P9 HH I 30.764 <0.001
f 18 (10.2) 31 (17.6)
7 6 (3.4) 121 (68.8)
Fe A P I 0.019
2 3(1.7) 2(1.1)
i 21 (11.9) 150 (85.2)
FAREHL 2.220 0.330
<72h 14 (8.0) 66 (37.5)
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72 h~14d
>14d
RIS RBC
<2000
>2000
RIKIEZ TP
<1700
>1700
i A 51 iy 3
x
X NI P
i % A0 51

9(5.1)

1(0.6)

4 (4.9)

12 (13.3)

6 (14.6)

13 (6.7)

8 (4.5)
8 (4.5)

8 (4.5)

70 (40.0)

16 (9.1)

31 (34.4)

43 (47.8)

10 (11.2)

60 (67.4)

66 (37.5)
66 (37.5)

20 (11.4)

1.580 0.209
1.971 0.160
6.307 0.043

B R P<0.05 78S LB v BEAFAE 2 EILME R R E NN £ R Logistic FIA T, 45 R EoR:
S (>65 %)« A& GCS F43(3~8 43)~ s kR B i I« o8 51 9 77 (I = 21 51 9i) =& aSAH 3% & E SDH
FIBST FEI R (P < 0.05, 7 2).

Table 2. Logistic regression analysis of SDH in patients with aSAH
5% 2. aSAH EB#E %4 SDH By Logistic [EY3 534

A FrifEiz CIEVEES Wald 14 OR 1#(95%Cl ) P
(65 %) 0.537 -1.590 8.764 4.901 (1.711~14.040) 0.003
fi& GCS PF43(3~8 47) 0.805 —2.483 9.517 27.695 (3.112~246.486) 0.003
S kIR F i of 1.115 -3.321 8.867 11.978 (2.473~58.012) 0.006
A5 i T =X 0.046

1T 1~2 YR 77

T 0.760 -0.231 0.092 1.260 (0.284~5.581) >0.05
B R 5] 0.692 -1.196 1.946 3.308 (0.648~16.892) >0.05
fiwi = 40513t 0.660 -1.808 5.708 6.098 (1.277~29.132) 0.017

BEVI(57.7 £ 184 H, KA SDH ARG A R 2% =178 SDH 4(P < 0.001, 7 3).

aSAH HE A5 I SDH 34T FARAINHA ARG N 19~674 d, FAilHE Ry 56 d. 24 5] SDH 4723 Vi £
#, KJE 10 &, 20 ACHI SDH 470w FARET . AF 13 A, 22 ACH I SDH 47 0 F ARG

7, IE 1BIEETARE 6 NAJE674 DITME - BESRARCE 1).
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Table 3. Univariate analysis of poor prognosis in patients with aSAH

%% 3.aSAH BEEFETRMEREZ D

ER 4 SDH 41 K4 SDH 41 fii = A1 5138 Tohgi = A 51
AR 13 20 10 23
R 47 11 132 18 125
E 20.268 6.29
P1H <0.001 <0.05
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Figure 1. Interval between SDH shunt surgery after aSAH surgery (week)
B 1. aSAH R/ SDH 17433 FAREIRRATIE] (F])

4. g

SDH JZ aSAH JE I/ RIE, 20t B b4 RETh Ak R 9 SRR A DIRE B L.
%f aSAH J& SDH ({9 R WL A 52 A Wi . I ATXF Ay aSAH SEU 2 M A8 M 4052 I B e Bt (1 4F
Y b 52 87 BELAS 7 05 V1 e o SO Yk S5 2 VRS [9] . Keamat 2581079\ Ag 22k 7 e J A 7 43
PV EL RN ZE T O 0], BT, SBCT W A RS MRS R VTR, A4
1P S U gk PO JS 27 46407 2 SDH FLIEAG RN . AT SCHRZE R, BRI A 28 . pl B R 4
PR 4 % 25 11 2 5 1 XL 7 M ) ARt % SDHL 5 4T e 2 B B FH[10]-[13]. b s, BT AW
S O I P LB P2 B S T B e BRE. SDHL (92 28, AR A0 10 3 B F ARt R itk . BF 0 48 SR 4R
e RS NS GCS W4y BRI, RS 431 A SDH R AR (BT fa e R 2

4.1. SR

Wilson 2£[5]/f] Meta 73 #7H¥5 H7E =i 10 SAH &, SDH [MRAREZE N, HP7E 60~69 &
A 70 5 K UL ERIRTERS AN 19.5%F 30.5%. ABFFLL 65 & N5k, Logistic [FJH/RHE#(OR =
4.901, 95%Cl: 1.711~14.040) 9% SDH FIfERHZ . SRR N 26.2% (11/42), <65 S HA 9.7%
(13/134). HEGHE) 72352 (A fRRE SR DR AT R 2 ke S A 30 = (W T e G A OFRE, gt . e i e 55 2 14 0
SDH (¥ . R, i S5 ) o ok I A2 i 25 3R G 13 RO 32 1 L 22 o DR R T TRIOR U, 24 . ik
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PO 2 s 1) B 8 5 T A L B 5 R 141, Y INET L SR A ) S T AR . SIS . R R D) RE RS
SEO ML I3 s BRAE S T et T RE IR A

4.2. B

KBTI B IS KR PRt I ) N A B2 =) SDH K A2 %8 (OR =11.978,2.473~58.012). RE
FERIEFE[5 175 FE AT G655 F H it 7 O o I 2368 e ) gk X B 2 Ak IR R 2 BRI S A G . i mT e 5 7
I SAH BEINGREL. WA RF DR ZH . BARIIAPE GCS VFH XK.

4.3. ABE{E GCS 45

BRI R LR 2 (1% GCS V4~ =1 H&H 2040 19 N %5 5 1) SDH KAEZR . B8 WS pi4
DhRESRA AT B S5 2R K . A I ARE R R A A5G, AT 80 SDH IR A . AFASZIR T AR, [FH
25 FE 3 5 H&H 73 2% mict R Fisher 73 2% 51k GCS VP4 A miAH M, logistic [FIH{NAIAME GCS ¥
43(3~8 43)s (OR=27.695,3.112~246.486), OR {HIBEAM FLRim, W RES RN A v] REAF7E JL LR P 1)
R 3= A K

44. EEBFSIFRBR

MBI B RS aSAH B3 Bl F AR H A E B — IR, I 5252 10 W 55 2 AT Il A 5| v e 2 BRI
SDH [k A=, o] el id 5 KR = A LR A 23 im0, AT ¥ 2 1 7K ST AN T sl e 224 2 1 9
(Tl A F0 O BB DRI 5 0 S i 5 Ah 51 I HIE 150~250 ml/d, HRIEIEIE AR K 7738 1 %
[15]. SAWFIESE, ARG ASF A B = A5 A K A 908, RN ST HAR S
T A 8], R S| I v] PR SDH UK. (EARF RS R R R Tmi= 451 idl & 4= SDH )
MEZE 22 5 T47 1~2 RIEMEZE J(OR = 6.098, P < 0.05) X TCIi B 51 i dl, SEEAENFRARF. EE%RD
B, AEFFATIESNSIRALIE 28 N, HomidEE 8 N, AIFmIME 13 N, SIm=ENHM 12 A, &
Hunt&Hess W-4> 13 N, SR Fisher 774 18 N o AU 7t A i & 40513 K 2 A8l kR e A [F] AT
paine XA G B M E AN, T EE S I SDH Gl R ZH hlkim, HARMAITIE WA NIE
ST, SREAEE AT T N NE R A . R AT E A 510 2 5 T IR LR R IG Lk &
R, Horp DL R Fisher 204050 = 4 51 AH G e . ARG AT A REDT KBEA S 10 58 s G IEH IE 5

FA, AR TS AN ARG T R AE SDH MERIEAT T 08T: RATICE 5 41(8/74, 10.8%),
ARJG 14 RINAT 1~2 RIEHEZE RIZH(3/45, 6.7%), 1T 2 I 54T ORI 51 2H(5/29, 17.2%), K= 4h 510
4H(8/28, 28.6%). ARJG 14 RAATMIB WS AL SDH FEAT 1~2 EHEF R AR E = (OR = 1.26, P =
0.761), MHMAEZGTHSE L. IHRH aSAH RJ5 RATROERGIRIER A2, K @fds, S8 i
FESNIKIRE R B4 P S . AR SRS R AR S5 AT I B 5 1R SDH R A A GRERT, (R [E]I 2% 18 2]
JEEAE 27 i P ek SAH %o £ 38 HI B A 5 e B J T, g WO Ji 38 24 47 AT 2 e s ML P o v T B4 — 8
PUSERE o RN AT RE5 AR iR 5 2 A AR D HE I 878 43T 2 R X O 1) 37 R R T I B 6 . &5 4
ALY, X e H&H 7 BB GCS 38 T LUE MR J5 i B 51 i,  rTEUS BT 2. 5 [ AT
FSZREAREIRE], AT3Rr 5 B2 s O R IR SE

4.5. BRI SR

A7 R SDH 75 2T 7 SDH 4H(P < 0.05), % FEA[RES SDH X4 R G0 K)H 73 AN Al i 45 &
KA SDH g n Reft R HAR TS A R s2mi R R A JE[16]. [FIN, fXZ= 4051 2 FlE A B 1520 K 2=
(P<0.05), {7Mi=Es51WIE 24 A, FEAR 10 A, HFH GOS14r6 N, GOS3 44 N. WREHEHR
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RIS A R0 KRG Ko A 5T A I 04T 2 ik Je TR S5 1T SDH 7R F AR B B dtAT T W98, 24
% SDH 170, AJ5 13 F, 22 ACHI SDH HAT - mFAREIT, VA 1| AT ARG 6 HJE(674 K)
T =R A, 1% B K ENARLE R TIRIT . aSAH ARJ5 90%LA I SDH #3% T ARJ5 3 H A RTH
FHOGREIR KA FHFAE, %8 aSAH Ji5 SDH 1] B85 2 fn b S FC 40 fife 7= W BEL 28 DA K T S e AR 4 iR
WA R BEAS I AR A A 0, SRR AR . 3278 aSAH AR J5 05 Rk e ki, JTHEARE 3 AW
BEVI, M RILATEER) SDH B RELIEF AT RERERT, 1 RS BT T AH G

i BATR, S ABRK GCS ¥For SR H L. ARJE =S5 SDH A& AE BT fa B R 3 .
ARG 3 H A& KR aSAH AR J5 SDH I HEEER R . AW BIERH, RIEIT 1~2 RIEHEZRIAR ]
RefE/> SDH il B Ko, HMARRGIFER, HETRE AN AFEARR DAL FFE R
N = L 7 8 1 7 TR T M

ELWAB

B X H SR BL#E4:(81870914).
B B

AW 7S ST 8 CSRBUAE &, MBI RIS B R TR, A BEFEE R R ESER,
BE 3k
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