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Abstract

Objective: To evaluate the safety and effectiveness of lumbar-peritoneal shunt (LPS) in the treatment
of chronic hydrocephalus secondary to cerebrovascular disease (CVD). Methods: The clinical data of
lumbar-peritoneal shunt (LPS) for chronic hydrocephalus in our department from April 2020 to April
2022 were retrospectively analyzed, cases of hemorrhagic stroke secondary to CVD as the primary
disease were screened out. Clinical data including symptom improvement, complications and fol-
low-up results were summarized and analyzed. Results: A total of 31 patients were included: 21 cases
of aneurismal subarachnoid hemorrhage (aSAH), 6 cases of moyamoya disease (MMD) and moya-
moya syndrome (MMS), and 4 cases of cerebrovascular malformation. Preoperative coma was ob-
served in 3 cases, and symptoms of the rest 28 cases mainly included gait instability, urinary inconti-
nence, memory loss and progressive dementia. In 7 cases, antiplatelet drugs were not discontinued
during the perioperative period. The follow-up period was 3 months to 2 years, at the end of the fol-
low-up: among the 3 coma patients, 2 were conscious and 1 was lethargic, and symptoms of gait in-
stability, urinary incontinence, progressive dementia and memory loss disappeared in the rest 28
cases. In 2 cases, the shunt was dislodged from the abdominal cavity within 1 week after surgery, then
surgery of abdominal cavity exploration and shunt reposition was performed. No intracranial he-
morrhage, infection, epilepsy and other complications occurred. Conclusion: LPS is safe and effective
in the treatment of chronic hydrocephalus secondary to CVD, and is especially suitable for special
cases with high risk of ventriculoperitoneal shunt surgery in CVD.
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1. 5|8

Mk BT K SURR AR, DRI RS B 3 R R 4% 1 IE 5 R 7 PN B UK (idiopathic normal pressure
hydrocephalus, INPH), FHofth 2 b MR (. /P R I 2053 th din VAR 2 v S A2 . bbb, s — Jiais
SRAR(VPS)— B G (7097 77 R (B4R 2 R S S or, BEFA T R K HARJF IR
TEZ[1]. BRI UGRIORBTES, DU A BRSO, b - JES 53R (LPS) B A i
BB K, Rt LR N FRODF T8 P A B (A LA 5520 . Sk B iINPH . AR SC [l 4
B IR R 2 9 4R 18] BRI 93 (CVD) B R 1B MR UK [ I kL, I ERRGE LPS % RbRFh 5] R IAK
FITRTT ROR Je e &bl AR BE S . AR AT T S R B IG5 3 2o ek, 28 50 s AT 3¢,
HAEBEE.
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HR BRI 31 1 1S . & 16 7], ERY 29~82 %, “FHY(59.2 £ 15.3)% . Hahbiomms
PR X L i H L (aSAH) 21 1, MR (MMD) S M £ A 1AE(MMS) 6 6. i L& W E 4 1. I FR 7K
FE 7~40 K, “FH(23.3 £ 9.9) K. Ho &Kk 3 6. & 28 BIFEENLEAFE . IMERLEE LT R R 12
1219808

2.2. RETFE

1) Bl CT 5k MR AR AN =5 3 £ 0 = 8 [ B sk b . Evan’s $84% > 0.35 2004 MRI HEFR
BB R R R, A MRI HERR ™ EMER A . MEMRIAL R B, 2) AM IO UPAY . EHE
S T A 2 ) B A X 2 R, T AP S0 WA 57k DR 5 i i v, RO 30~40 ml/ik, 3E4E
=K, WOERTE M BB MR FATIE O B RFEE 510 2~3 H, 5lIE 100~200 ml/H . 3) A6 0H H
A+ AE TR, RS R E A S B R, 4) HEH(MMD). 15 25 S IE(MMS) RG], A HT 5835 ik
I 5 VAL IR AR o

23. FRHEH

FARKIEE SOPHYSA A - JE i mT i s 70t &% A JLALF AR FEEME 2 0 I s 3 25 3 AR HiT T
VIS, S EORE I S 10 mmHL0, ARHT 2 REER T T E T Bk AT LR A Sk R PR .
N BN SN 83 AR BT L/ MER T -

2.4. Rehig(E

BEEMEEFHETIRE, AMEMLESER, HETHB S FEERRS . —RIETE N
B ARG R T L2~L3 B L3~L4 JefT 5 R, AT i e B e t 5 Bt Sk b 17 Sk R [l 2 EHE, B
FR ST OPITUIT 0.5~1.0 em FJPRE B N AHGUFIEMARE H 43k, Ragabiis, &R SHNE
WICIAE Ty, K 51 BRI B A Sk R NAME S R R EZ) 5 e, BRIA SRR 5 34 5 BT OF 41
LREILSIRE R . BEAT_EBUR L) 2 em ALRHEVIT SRR E BN 414, T EHE - R AT _Lbkin) i v 5 R RS IE
JEH SIRE 5| ZREETT N, BT R MBS AR i B Y5, S IR e 5 e Sk 3905 S i
W PFER:, AL, SRR EEY )G, MR R RYEE, 25 DIf
HORMRA, JRAR S A IR R B SURIB DIIT BORZT 4 em, BEVED R0 BT« IEAMRIIL, /N BT TF AR,
A0 1A PR R A TE B ELE S 2R B s A W i N T IR JE R, R S ) 1 ) S S B R s R
JEBLG S 5 AR ) AL, BRI 15~20 om, fif BAE S BN, T HEAMRMILZE AT 4okt 20t i 18 24 [ 5E
DIREEE WA BT S Bk, HEMRALTE 249 5K B T L4, R ot R T 2L BT HE A oM B R IR 2R [
SEJESEETIN, BRHE R = AT . SIXT AR, R S1E O ERERRAL A, AL SO A B AT R
FARBEE
2.5. RIGPHE B

ARG T % EME X, WSS T M S I T A i B R AT I T AL . Rk
LM E PRI IO, 2R NRE A ME R BLE R R AT RS R AT S L. P A
VEEE A, 1 AN SR CT 3t MRI S 2%, W08 3 R4 L. S ek e i Tis 2.
3. &R

ARIGBEVT 3 NH~2 4, BUEREUIESH, 31 B 29 GUK=E IR, 2 B0 EBORATR 148, 3
HORIE B AWK BIE R 3 BB A 2 BUEIRIKER TR, 1 PIRE B ERIRE, &x 28 ABE
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AT AMEREE R AT R . A IR AR K . 2 BRI BHRA R4 T IR 2 BIRE
1 A IREREE, RPREES IS s m i I E T T, S TENRERNE ST 8. T
AEEARRIARG . SRS 7 BT AR ARSI T 6 FIXET 1 FIERgT, Br
ARGIA G TR A L LS A5 AR L . 6 100 259 (MMD) S 25 45 5 IE(MMS) AR J5 AR A B K I RESE -
4. ¥1ig

o L9 (CVD) 4k K HH LR I 26 b A R AR B AP 22 T, aSAH. i 2 H i B S 5T H LAl N i =5 4%
A] 5 RN PERRAR K (2] AR IO FE 42 22 I AR KT B A 33F Fee 1y BE AR BRAILARI (3] [4] [5] [6], (12N
UK B RIS TCAEF ARG TT 8 M BE (- gk e o W90 Uk S i = A R AR FE AR 2 T, RROKE JRole e FE = AR AN
AIERE(7] (8], BRI W B S 7R S RTFAR DA B #h 2 DhRe B i DB (9]0 BEAT 1% whb g 57 2k 11
TR IRIT 07T O - B R(VPS), HF AR m IS, SIEEI0 K. REFRE ARED, T
HHAEHKAEZ[10]. H LPS i Ferguson $& H 2 _I- tH 22 90 44X Chamas. 5K A% 3C 55 22N H T IR IR[11],
TrEF BRI R A IESE T R B8 fe o I A5 AR ZK TR S 6 97 BELS Bk 2P 77 3l LPS i
BB, (I ARAT BV E R AL S o BEXT REBOR G R FEABHIR N, (BB FEREAARAT LG 1
JE UK K INPH BN F[7] [12]0 % CVD B ALK LPS V97 DA AT 5T . 11 CVD fAEMH S
Wi~ PUMLDRIGIT LA RZ A R Z SRR Rl 2 IR AR SRA 5 o AR S AR} 200 91 52 BE A
B, REE CVD QR MRBUK AT LPS RUR J 22 4otk

A 31 BB BRIV AR, 30 B AR, BEARVR AR E . R R R — O TR T VR4l 07
M8 PR REARAS I ik S 28 JEEME 2 ) S JBE R 51 5 R AN B 238 AN T 03V o 3 DA 2L 0 ) R AT R
X5 27 P4 R R R S R B B AR [ 7] (8]0 1 BIRCRAN R, AR Bk B =9 5k A
BEMEEE S, RV PEL RN E 2 B, 1% R SR 400 SR RSE 5K, s A R i
E WG LT ARG AR, AR AEIE 21 40 K, 25 87 5 B I3 15 S B B R AR 2 e 6 97 280k . T
2 B R ES, or i e BYE S NIRRT, 45T T 30 mmH,0 K JEREIRIE . Bk 2
A9 A T JEE 2 TBOAR S 3 S8R B R, B R ARACIRZS 0 o R AR A s ik, T I s o 5 D 0K EL S HIDIRES, 3
oy B AR sl RE 7

BB AR 3 AR f5 H WIERAEZ —, VPS Z DA ix 20 2 R TS A i A I e b2 28 i = oy, A A ik
25 WAL S8 T BUIN = o b €, MR o AN 22 DRIR I R 1 2 DL SR I A0 S 51 2 13] [14]. A4S %I LPS
RJg 2 6 1 BN mEETE, BB A B EEEE ) AR TR, FARRE R E s
HIE I T B T otss, R a i E U@y BE g2, ARTRE T B a4 R & %
DEbRBIIE T, BG TEMENER . 1 2 BRI R EIH I, W AR S, FAREFEMENMT,
SR BRI AT, RS B0 R R G R VS s R ORI I I, N EORTT R TI A& R A
JB 5 S R R A Hh [0 A 8 B34 T B VG I, AR 58 BB M B S IS s By i 5 IR T ) AR S
BB AL SO AMEML FRAT BB ERAE , JEH 51 RE T IR AMRUVUIE 4 [ 52 , A5 250k % 1 73 s -t I s
HEFEVT 45 AR BB G, oM s VPS, LPS AN RN T 1 51 i im 15 28, A 4h
AR HR /N VB 758 165 51 40 R A PR 2 38 G 0t K X B I 1D 2 2R ) 4, 32 IR mf o0 T BN R0 17 R
FEEXT 43I (R R A RIS, R 17 1O BRI 1 U O s i 1 ZE (P 155

AL 5 5] aSAH 25 T B IkIRE S AR AR 2€, 2 1] aSAH AT ML F RIFE NG T - MW ARG
B MRIE ST (DAPT) 3~6 N H G KR b 7 B N ZK LS 6 41 DAPT 1, 1 #l 5. 4513677
BRI iR, ARETHUILMRIGTT (DAPT)EAEPUL/MR, 17 VPS fil iyt M AR B0 0%~8.3%, Htifl/»
WR 259 38 0 VPS A S HA I B8 S7 S B R 2 [ 151 Bt 7 11995 N 2047 VPS K5 1 I A i 45 24 B S 20 P It A
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AN 2 G 0Pt A R LR T, I RR I 155 A S0V B S5 R 28 3SR IS A A 2 I IR . XeF ke 7 481
TN, LPS BRI L b, HEs AR R A2 — e, AR5 6 .45 DAPT fEN M EFH ARG
KRBT L AR DX R I B A IR I 53 A BRATTRE 2 1 11 g T 2 v T AR T T 2 e
77 10 mmH,0, 4 AR5 S LA SN R R B b, A 7 AT I e B XU

MMD KM% £554E MMS A5k PRI (LA, s MAR L 6 BIR G MRI X108 K ntEst. H
B4 IR ET DSA WAL : 1 FNF I, BEAE AT XU A = 5 FL 51, DSA 7B FLACE I A
Sk B M7 1ea Jo AL AR A L s 2 451 DS AL 7 XSUAM 0 B b 250 Jk 250 i 9 90 T 50 A o B 1 o 2EL 2RI of s 1 1) DSA
AN IR B K 73 S % 335 P B RSB ) SR FS Jk ZEL (A I, 2 0 B 3 P S TS 1) i 4 A G
ifi. 2 % DSA PALEfAMR M AAE 24 MMD 1T . XF MMD K& MMS, BRI G L& 20 i EA
ST AR A AR Lt S T 57T 51 AR Ja R RESE[16] [17]. 4 GIAAAE SN , 17 VPS KR
o 5 2 Jhk A S LA s Frr R I R U R R IR 2 g S e SR I A A AMR 2 IR, 3 A VPS 23T
BRI IE 5] R R A 45 BIRE ik 7 2 R . BAE 6 Bl AT REX LPS ¥697 HF AR s B
H, BTEAERSR. G/ H D, FHUP BRI (R 3 AEE 1.5 h, 28 R PRIE A (1) R 21 B A i %
By S a8 JRURE o T G P DX 3 ) SRR S T AREE I ) DR B

JRYL R LR B PR B IR ARCRE, N E R [F iR IR A, BEA SCIRGE v R AR AR AR
JE G R A ZRIE 2%~30%, H 2 5 AR ARV [ AR BY 5 55 S OC B ERE AN AR A OG[18] [19]. AUAAREARA
ERGYR . RGBT T, FRA R EERCL RS 1) RGPPSR EFORE, B ORI H &S
PRAS T 900 EVD i IR G URSE (207, BRERT I AR AR T B U, AR AT s 7 R R i L e
MHARIIEH . 2) RuTfe S F@iEE BHEARX B, HREKGTG. 3) MR AtE R, A%
HEE — G, MERFARRE, MFAREEH L EMPTIAER. 4) REGE4T I EEE, JCH
SR AR T SRR AR 10 AR S — I TG TR WSSO A TG TR I, A3 Ok R4 1) ] 5 A BT 7K
Bidxe 5) Rrp@moEs Ry BRFEGIRE, > TFROGIRE K. 6) RIX/N, BAEXIRE D, st
AKX 5N TGRS 7) 58 VPS, AN LPS EFF 1 SR 57 ik, axxf A2l 5 51 U1 Ntk —
D R G AU -

ST LPS AR ZHZR, LA 77 P T 42 6 0 A i RS i3 — 0 ke, A I L0 461 A
AR JE RGO o 485G A B REAE W 78 AT W, E T R A DXIBETT 1 Pii, AHEL VPS R JE R K AR
HK[21], LPS HRFFK T CVD 4k K MK K A A Ja 5096 XU o

I AR TR W, R AT AT S N s v AR A E A 1) 2 ST 4, LPS X CVD 4k k18 1 i #X
IKINATT 224 . ORI, JUHRT aSAH RJ5 DAPT. $5i1% A& MMD. MMS Jfl, 7E4T VPS 1697
B R B DL R, LPS A R 5 i S i AR R R AU o B T AT 0T R RN (R v . g N I
AEED . BEVIREAL 3 AN H R 2 4, B FR AT KRS IR VI 7L, PR M - R
GIURAIE T i L5 4% A% P o AR 110 22 4 MR AN 0k

SE
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