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Risk factors for catheter—related intracranial hemorrhage in patients with hydrocephalus after ventricular puncture

ZHENG Min, WANG Shou—jie, FENG Da—yun, CAI Qing. Department of Neurosurgery, Tangdu Hospital, Air Force military Medical
University, PLA, Xi‘an 710038, China

[Abstract] Objective To investigate the risk factors for catheter— related intracranial hemorrhage in the patients with
hydrocephalus after ventricular puncture. Methods The clinical data of 187 patients with hydrocephalus, of whom 120 patients
underwent ventriculoperitoneal shunt through occipital horn puncture and 67 patients underwent extraventricular drainage through
frontal horn puncture from April 2015 to July 2020, were retrospectively analyzed. Results Catheter—related intracranial hemorrhage
occurred in 13 patients (6.9%), including 7 patients through occipital horn puncture and 6 frontal horn puncture. Two patients received
conservative treatment and 11 surgical treatment. On discharge, GOS score of 4~5 was achieved in 7 patients, score of 2~3 in 4 patients,
and score of 1 in 2 patients. The follow—up (6 months) showed no significant change in the GOS score. Multivariate logistic regression
analysis showed that sharp decrease of intracranial pressure (OR=6.39; 95% CI 1.67~24.5; P=0.007), and catheter replacement due to
obstruction (OR=5.45; 95% CI 1.45~20.4; P=0.010) ), and ventricular puncture >3 times (OR=10.4; 95% CI 2.33~46.6; P=0.002) were
independent risk factors for catheter—related intracranial hemorrhage in the patients with hydrocephalus after ventricular puncture.
Conclusions Catheter— related intracranial hemorrhage is a rare and serious complication in the patients with hydrocephalus after
ventricular puncture. Comprehensive evaluation should be performed during the perioperative period in order to reduce the risk of
postoperative hemorrhage. The prognosis of patients with heavy hemorrhage is poor, so the patient’s condition should be closely observed
and CT examination should be performed in time.

[Key words] Hydrocephalus; Ventricular puncture; Catheter—related Intracranial hemorrhage; Risk factor

i 2 2 A I 22 SRR i A T 1) 3 LR
73 AR B LB SR B o A R O 2 R
(F AN G FbRh A AT o il SRR
DA ol — 23 Ry P il (<24 h) FR & 1L (=
24 h), BARZFRIA R AN Y I Y A A2 A FF AN A
0.4%~4%" ,— B KA, 22 3™ B 2 ) RERERT,

doi:10.13798/j.issn.1009—153X.2022.07.008

G EH K APy 4(81971129)

P L 710038 Y2, F I AR f IS0 2 22 2 2 D8 K2 J I 5 B
ZHRFOR B EEAR SIS )

WIEE 45 F, E—mail :sxcaiqing@163.com

FEEFHEORASET . UL, TG 2R R ot
HH LRI DAY s B P A 4 T S A S DR 3 R ] g i A
AR , e B s FLlfs PR 7 A8 B 0 S AR SR
PR E IR S A A OCHE HE MLRFE R &R Dl
RIS

1 ARSI

L1 — o [P SMHT 2015 48 4 1] % 2020 4 7
H Wi 187 BRBUK I RBERE, Ho 55 101 4,
1 86 19 AEIR 7~83 %, 34 66.4 % . W AFrifE . DE
AT e PRAEAR 5 @3 i CT 5 MRTZ Wil BUK 5
P F il % I I o AR . 35 100 ) RE 57 52 3L



—556—

rP I PR A 2 AR 2022457 F 45 27 445 7381 Chin J Clin Neurosurg, July 2022, Vol. 27, No. 7

Shy BaE o it DA R A A A IR 3 s R AL I T
it ] AR A T RSB s, P R 2 R o Ul 5
min BN L) 30 ml,

1.2 F AR 77 % -8 53 DA A0 i 2 o A0 2 o)
SR A DA G FE R A, A A A < AR Sk B CT
S il 2 SE R AR, AR IO, AT RS AL
2 S A A T I A A B A AR DX R AR
Hh 2 K A P 1 T A, Bk G a2, Bl
I 2 25 ) P 2 SR A oA OO0 s 5 4 A, A AN A
TEEARZETT 2 em, PERSETF 2~3 emo 0 , T DLAR G
W o — P DL AV I R A FE AT em, 5
TN I v s A v [

1.3 KRB &2 ARJGH BB PUBRSEIEIT,
WELI NI A AR AE 45, RS 24 h 73k /51 CT
Ko g N TRl p 22 D RE G AL, B it A Sk 5
CTo A5 AH I I SR i 45 B A28 I 512 J5E
S P L, A L, PRSFIR YT s i, 1T
AT AR 835 0 e s OT 000 A 2= 2 55

1.4 %t 577k R SPSS 20.0 5445041 5 THECFERE
K P K 95 5 Fisher AFAAAE 4815 5 1 ] 22 AT 3K logistic
] RS AL A BT AR S HE LA A PR 255 P<0.05 3R 22
SHAGIEE L,

2 5% B

2.1 FEMAME ey KA E 187 H, 120 2Kk
A ZE AT I % - R A TR, 67 (51 2% £ 2 A T i
FHMGIRAR . ARJG KA ZERIE A SR 1 13 4], k&
3R 6.9% ; FLAvRc A 2R I 7 5], AR 2 i
6 1, Il & A EAR G 1~5 ds AR£SFIETT 261, AR
57 1141 5 B B 95U GOS 43 4~5 43 7 14], 2~3 43 4
B, 15020, HEeERETE 6, GOSTEAJEHA AR
ko

22 FEMARE W EREE AR EOH R,
P A e 2R B T LA = S A
Kol LA K (P<0.05, 3 1) o 22K 2 logistic [543
Bl 7, A e 2R T B (OR=6.39;95% CI1 1.67~
24.5; P=0.007) .38 J5 H BT & E (OR=5.45;95% C1
1.45~20.4; P=0.010) fixi == 2 J1>3 X (OR=10.4;95%
CI 2.33~46.6; P=0.002) J& T4 AH 51 i 1L 9 1k 57 1
Sy

34 i

i 28 2 R AR S5 A8 AR S e — P O 2
UL ARR] S BT EAEAR B I FAAE o AR SO 910 2

RIA S5 A AR S A K AR R0 6.9% , B LAAESC
AT W v, T R SCHRTSEAT 4 A Bl i = 2 R )
T o R =S 2R R i AR A I Y A AR B
HATTIANEAE , U PR , dn it s kA e it
I A B PR SRR i oM 2 ke o A A R
e 2 L AR TR PR R o R B LS I, LA B I
EIRATPEAE ) A XA R S AR
MY FEER R o A3 BN 2 o AR 5 4k 54
FROGHE R L, T2 SR BN FR AT P, M DR
B0, 20 BT I PR Ao AR A P i A D5 8, Ao
A3 H AL LA I B+ 2 A TR A AR 5 s P i
25 L, Bl O e P AR i s S it g , P DR
A, W= R R AR R S o X e N R T
IR A ik 2H SIS A B A Y P Y R B IR
2 AR AN ORI BT ZH AR A 5 K
T, PARBAEA Y NS 806775, I Lk
PRI , 1 2 i W A 4 I

SCHRARIE , % 28 2 AR 5 58 AR S H 15 i
FACHUBE e T TR 27 1 LK T
AP AR T i ML S A 5P AR SR s it
PR URIR B A Dirie i T A I >3
UK A G 2 27 A I S5 R SR L ) S A B [N
Ko QZHNE TR 2 I T 20N R S
SR P A S v, R 1 2 R I VR, N s
PRI, 5 A A 55 P )R, T M B S A I
i, 2SR A A7 , A P S A A S
M A i, L A P SR SRR, P 3 i A8 VR AR B3

R 1 A 187 GIRFRK N EFRIARFHRESERXMEH M
el ERHBEES(H)

175y Rl i 2H
M (B ) 92/82 9/4
A
<60 % 72(41.4%) 5(38.5%)
=60 % 102(58.6%) 8(61.5%)
EE M RESF 16(9.2%) 2(15.4%)
ML/ N 23(13.2%) 2(15.4%)
A JE LK i 86(49.4%) 7(53.8%)
Fisi P FE 2 R 52(29.9%) 9(69.2%)"
WEREEE 43(24.7%) 7(53.8%)"
iy 5 2 )
<3k 112(64.4%) 3(23.1%)
>3k 62(35.6%) 10(76.9%)
HImFARL 81(46.6%) 6(46.2%)

A AR AR E L, * P<0.05



IR R PSR4 R 2022427 A 5527 855 78 Chin J Clin Neurosurg, July 2022, Vol. 27, No. 7

=557~

S B S P ST R 2 i, SCHRARGE , RS
R A P DA S AL PR 4 R o A i VR S e
(B LA P P R KA, A2 28 s | It 7 0
2S5 XX I, 288 B, By
Aofs R PN P, T 3 A S I o

22U = 2R, 32 PR 2R A RN ]
AR BT S, IR AR 2 s A b Sk A 1) 22
], R 11T 11 D B RN AARASE 118 A5 TR AR 205 25 o 7 e R £
JEE 1 B PRI , 5838 B A AR R 3 5K B S e 18 n T 5
I MERE , 15 UK 2 A ] R HE I
JARS: , RS 2 6 A By T b G e 2 i, 460 20 e S
Sy rENLAR M SR AT CT H bR it 6"

0 % - R o3 A e i 2 e A S L DJRE T
WHEE, WRASE MR ERF R, NS wmiEE £
B A SR LSS s B S B i =
SAEMIFL™, 2 M FEE R T A, ] S8k A
PR IDICAT S s i, LY 5 R, TR DA DL T
BN, TR A RIE L, R, RZEA T
A I I 1 T, WE BT, AT AR B D
S ATAT XA o A s A TR T D
LI Akt S R ST 22 I VR, DR X P P e, 34
i £ 2EF A5 6 S 3 1) G TR O o

XFF 2R R, 2 (<30 ml) AT A7 PR ST
TRYT k= A o e G i A5 5 | I, ik
MRS G AT A e R 1R 1, 3kt G 5 o
o KE M (>30 mDJ A, U H il e G S P
A I A 3 o s 5 7 o AR ki 2 PN R
I, AT S AT A ZERIAR 5 A P A A PR 5 | 3 i
PERGE W o /b s A TS RLAF, I K
NG Ao ARSI 7 6] GOS PF43 4~5 4% 5
Kt 6 v, GOS 43 2~3 43 4491, BB T 2 4],

B2 B SER R R T R R 7 A A B AL
N S L L, AR E X fE R R &R
A AR R R R 2 T A B BRI S ol A SR A H
o T BiG I E 2RI S5 FA A O L, 758,
RS AR TFAGE BRI Al TR = HAK
PR R v X 2 A5 2R [ A RS A, R
H BB RN s B )5, R 2 DTS 1 L I
B4 CT, A 3T 10, LAMGER A TS o

(&% k]

[1] Wu Y, Green NL, Wrensch MR, et al. Ventriculoperitoneal
shunt complications in California: 1990 to 2000 [J]. Neuro—

surgery, 2007, 61: 557-563.

[2] Ma L, Chen YL, Yang SX, et al. Delayed intracerebral
hemorrhage secondary to ventriculoperitoneal shunt: a case
report and literature review [J]. Medicine (Baltimore), 2015,
94: €2029.

(3] FRBHN, TRBEAR , R, A I %~ IR R 28 RE
R LR SE R T[] P R 2R 2 R
i,2018,23(5):211-214.

[4] Guo L, Chen X, Yu B, et al. Delayed intracerebral hemo—
rrhage secondary to ventriculoperitoneal shunt: a retrospec—
tive study [J]. World Neurosurg, 2017, 107: 160-167.

[5] Qian ZQ, Gao L, Wang K, et al. Delayed catheter—related
intracranial hemorrhage after a ventriculoperitoneal or
ventriculoatrial shunt in hydrocephalus [J]. World Neuro—
surg, 2017, 107: 846-851.

[6] Gong WY, Xu L, Yang P, et al. Characteristics of delayed
intracerebral hemorrhage after ventriculoperitoneal shunt
insertion [J] .Oncotarget, 2017, 8: 42693-42699.

[7] Misaki K, Uchiyama N, Hayashi Y, et al. Intracerebral
hemorrhage secondary to ventriculoperitoneal shunt
insertion——four case reports [J]. Neurol Med Chir (Tokyo),
2010, 50: 76-79.

[8] Pfister R, Bussmann L, Reinhart WH. Fatal intracerebral
hemorrhage after reducing the valve pressure of a ventricu—
lo—peritoneal shunt [J]. Acta Neurochir (Wien), 2009, 151:
409-410.

[9] Huang CY, Hung YC, Tai SH, et al. Cerebellar hemorrhage
after multiple manual pumping tests of a ventriculoperito—
neal shunt: a case report [J]. Kaohsiung J Med Sci, 2009, 25:
29-33.

[10] W4T, WL iE , SRMRES , 25, 2o A ki s 2 R (L ik
N SR b B R I W R /N LSRR A AL 2019,
18(8):703-706.

(V1] BRESIE B 0, 5% T, A6 I = o A e 0 e T
ik % A1 5 1A A RS (D). WA 45 AR, 2019,
24(1):11-12.

(12] #ka, 45, I 18, 2% DIR[0 K % 2 7 5
ARIATTINBUK IS 7RI T I R 2SR 2%, 2019,
16(2):173-176.

[13] FRELAS , 7R, 28208, 2. LB BRI I R4
I RGBT B SR (D). i PR AR 2 SRS, 2022, 27
(3):193-194.

(2021-10~15 it , 2022-04-18 & [1])





