Journal of International Neurology and Neurosurgery 2019 ,46(6)

it -

ERMAEEAREREREME RES LS MR KRR R

I

A

=4

i}

R AR INA R B, A BT
SR ASBRIIEERAZIIN, JTEMERABRETT 530021

B OE:BE TR v T R R R TR R O S I BUR R R . FiE BRI BE 2015 45 1
2018 4F 8 H HH12 N A 0 HE H Y IR BUAOR N 90 ] BEHIL 23 BN 2 e e 4L L IR A Ah 51 L A R e Ah B R 4, B
30 {9 M2 et e AT P00 2 gk 5 O 2 e BB DR Sh 51 9 AL AT M N R 51 9L 3 AR AN I H < 500 mg/L s
T A A . MEARTE 7 d 14 d ISR A& B SER 20 0 TR (G I Lo e B 3 R A . R &b
VA S T ARMIE 1.87 d, IR T W HMA(P <0.01) , ARJ5 7 d IH W E A &4 523.45 mg/L, B8 & T H )
ML (P <0.05) 14 d JFEM B 25 . IS5 4B R 2 A% 30% , B T I w ik 41 ( P <0.05) . 3 AHIEE
RARBAW RS I I Pyt RE W] A0 PRI I 9 I B N B T AR R (A4 N
SRR AR < I 2 O 5 AR VAL A 5 R R P 5 I RRUK 5 IR R TR

DOI:10.16636/j. cnki. jinn. 2019.06.014

Ventricular irrigation versus conventional CSF exchange in hydrocephalus with an elevated

CSF protein level
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Abstract: Objective To compare the value of ventricular irrigation and conventional cerebrospinal fluid ( CSF) exchange in hydro-
cephalus with an elevated CSF protein level. Methods We selected 90 patients diagnosed with hydrocephalus and an elevated CSF
protein level in our hospital from January 2015 to August 2018. They were randomly divided into three groups: ventricular irrigation
group, external ventricular drainage group, and external lumbar drainage group, with 30 cases in each group. When the CSF protein
concentration was <500 mg/L, ventriculoperitoneal shunt surgery would be performed. We recorded CSF protein concentrations at 7 d
and 14 d after surgery, time to shunting, and the incidence of intracranial infection and drain blockage. Results Time to shunt opera-
tion was 1.87 d in the ventricular irrigation group, significantly shorter than that in both conventional groups (P <0.01). The CSF
protein level averaged 523.45 mg/L in the ventricular irrigation group at 7 d after operation, significantly higher than those in the two
control groups (P <0.05), but showed no significant differences between the three groups at 14 d post operation. In the external ven-
tricular drainage group, 30% developed intracranial infection, which was significantly higher than that in the ventricular irrigation
group (P <0.05). There was no significant difference in the incidence of drain blockage between the three groups. Conclusions
Ventricular irrigation can significantly bring forward shunt operation for patients with hydrocephalus and an elevated CSF protein level ,
showing promise for clinical application.

Key words: Ventricular irrigation; Cerebrospinal fluid exchange; elevated cerebrospinal fluid protein level; Hydrocephalus; Ventricu-

loperitoneal shunt surgery

X BUK B3G S7, HOAT EEOR W TR A N E s R A G, I RE WS AT 0 R T
T8 23 M AR N Bl T LS R O B B R E i TR R E, BAESFERREA S
w L, IRAEN R T ORI AR, T RO EME S BRI AR O R o BT SR I o gk R AT IR

EEWB ) VY Ey7 TAES BRI IT A 00 H 55498 B0 F (S201556)
I fs HE3:2019 - 06 -30; & B HEA:2019 - 12 - 11
YEZ B A 10 (1964 — ) 35 AHRL B HAE ) FARBEIN, F2EWT5E 7 0] « U A 13 B il L1597 . E-mail - xxjsun@ 163. com

-+ 650 -



[ B b 225 2 22 40 B 2 i

2019 4 H46 & 6

WO AR TR AT T — EROR  BGE I T .

1 BRNSE
1.1 fmHINE S

L1 ANikargE O e B ep = BUK B 1 iE
J7 & R I (2013 i) 2 Widr i : CT W= 97 K,
WU A A% 5% 5 P9 4% (Evans $8%00) > 0. 33, % f A8 B
<100°, HWiff 58 > 3 mm; ik = 30 M, = 55K
W REIR 2 O K BUK MR A . @ R HE 2
% 28 25, 5 > 180 mmH, O, i B W & A &
it > 500 mg/ L A ik BLK R A o
112 Herrdnck O WH R E R 0K R A
@ i o 1 L M S P e A . O B RR A 2
R BE T 52 F A 8 5 0 Y] 1A A R B R 4 Bk
KIGA . @F ARFAL B M & il R I 5 Py
RSN o G i i e M i B A . © A i T
BARIT M BE VTN o
1.2 44

WHL 2015 4R 1 7 % 2018 4 8 763k B £E B £F
B AR 90 B A, #% A BE S g, AR i B B AL
FFRMTT A N W eh vk 41 (T41) |k %= 4h 51 4l
(M) KR a5l mdl (M4L) , & 415 A 30 i,
120 . 9 16 f], 4 14 f], 4E 4% 18 ~78 2%, -1 46. 38
£19.73 %, 4.5 18 i, % 12 5], 4F % 16 ~ 79
% FH 44,65 £18.65 %, M4 H 19 fi, 4 11
B, - B AR 47.33 £17.86 %,
1.3 %EFHE

3 A EFRZHTFR, 1 4HWAER
JPR B 4 R (R BC A /B ) R R BT B 40 D S Je A
il Kocher & 17 i 5 28 Hil , B3 BUI A W05 A 09[R B A7
ZEAl Kocher g & L & 51345, 77 0 DA B 02 (1 &
& >500 mg/L J5, Hl 36°C A4 LW A B iRk ()
PR 8 B A A R 2S F) A 7 A 4 R IS R A
TR ) 28 TG TR i 0 B M 3 A O A O G 2
A ZE DU 2 51 A T A S Y 8 ~
10 ml/ Min , 7 55 A K O H 3 B i AR 45 B 1k <
PRaE A %, vh Yk R 100 ~ 250 ml, B 3 il B W
W5, vk 1) 29 % 15 4y B, vh Uk 58 LS Je A A
M5 A DA 22 i =5 B TR A VR ST B 26 R, R
— AT I V) F R AT A B R 3% SRR, — 0 5 Ry
B 5 R, 29 20 4 Bh A 56 B R 58 0 6 O BB T
FEA G BT 500 mg/LJ5 A 047 Bl % 1 I
(VP) Wi AR o T4 AAE JR IRk 42 Bk T % LT 5
8 JC B 10 S AT I B 22 M Kocher (&5 7L, i = 2

25 kb

B JE e Ah 51 e BB s AL A 7E JR) JRR 585 R
+ WK A 2R CRBERC G M A ) T A7 BRI %
FIAN 51, VL% P 2H 9 N 51 it Hh ke 0 i B R Y
SN GNP o S T S 5 SR R o I T P 2 4
L, RS 100 ~200 ml/d, Q5] s A g,
AT A R K v A A0 A5 AS i g, T d AL, R
B G, ) VRO S I A 2 I R A0 MR
HWL,EA ST 500 mg/ L, 8 E o R B AL T
AT VP AR
1.4 MBI

OARAT A 5 B G HRAHE bR 23 4 AR AT 1
~2 RATMEMEZE R, ARBTG5 I 28 1) 9 AR Hh i
2 2 I BR O B RO A, A S R A S R
>500 mg/ L, T 2H %k A AR b fiii 2 28 30 ) J5 B8 L
i R A, R OB E BN R B & i > 500
mg/ L, Wik J5 BRI A R R A 8 R R R
T <500 mg/ Lo 141 K I 249 A 43 ) A7 v == A
2N 1 A = R ST TR T S T R = A < B
TRES ST 500 mg/L, 3HMWAREGT A,
14 d 2% 58 B — i B R A, ORI B TR A
o @4 alic & 3 A R4 i TR B ] - SF RF 4 TR
TR B ]2 8 A B S 0 12 W3] 50 T R T
@M EE 3 2 A il IR K oy A A R R L3
HIFNEHZW R 3w T ARG 6 ~ 12 4> J] i 8L A
SR K BB RO .
1.5 Hit¥EHE

K F SPSS V. 19. 0 %3t T H %t %5 4% #F 17 48 3t
T B DL (v xs) RORIFRTRERA ¢ KR
PEAT A, RO BRI R RS, P o< 0,05 D 2%
SA G E
2 BR
2.1 FAEH EHNILEER

3 LM N AR RO IR 1. 3 Al N AR IR
PR TG 25 5 o

R1 3ARAFREME LR

A

215 i F *

14 46.38 +19.73 16 14

4 44.65 +18.65 18 12

|| 47.33 +17.86 19 11
la:a t=1.73 P>0.05  »*=0.07 P>0.05
I4n:M4 t=0.20 P>0.05  »*=0.27 P>0.05
20 20 t=0.57 P>0.05 »*=0 P>0.05

- 651 -



Journal of International Neurology and Neurosurgery 2019 ,46(6)

i

2.2 MEREBSEITSURERESE
F AR Bt A 45 R

3MMAND AR AT d 14 dHFEEA
FRMEL R 2, 3 A A T A KA
HEHHFRILRT R FMLESR, ) >500 mg/L; i
sgla T4l I 2 /o) A 2 3% 1k 22 5%, i AR
ETd, THLENMABFREATEHURZMKT I

(G321

A, NAXMAETLHEZR; R 14d 3 4%
AN EMEZER, BWALT 500 mg/L, 3 49 N5
o FEARNEIE2, THAVFHH1.87d, 51
AR MLARY 12.97d 1 13.25d A 36 % B &1k
25, A5 Ml m e Em2ER.

2.3 HEENEBLER

3AMNH BB N R A BRI THARE

®2 3ARANEIEIRA SRR ERABEEESENE (mg/L) REFSRFARME(d)

28 5 SR RAT R G| R SRR RETd ARG 14 d EHRT R
I 826. 88 +266.73 209.21 +126.43 523.45 +172.65 433.28 +178.29 1.87 +0.76
I 831.46 +252.17 363.75 =118.26 432.35 +137.26 411.63 £171.36 12.97 +3.18
Il 819.37 +232.43 348.22 +131. 19 426.82 +133.89 424.09 +169.92 13.25 +4.03
[a.0a 1=0.07 P>0.05 1=4.89 P<0.01 1=2.26 P<0.05 1=0.48 P>0.05 1=18.59 P <0.01
[ 1=0.12 P>0.05 1=4.18 P<0.01 1=2.42 P<0.05 1=0.20 P>0.05 1=15.20 P<0.01
M. M 1=0.24 P>0.05 1=0.48 P>0.05 1=0.16 P>0.05 t=0.28 P>0.05 t=0.30 P>0.05

A2 P BB, L B2 TT R IRIT R R
B, 05 1 BGOSR 9T TC 05 BER o A AT IR
WA S, R s R R P AR REE. T4
TSN 51 9T 18] B 6 ] fit A ik e, 2 B 4 il = A 5
TR AL M BUIE IR T, 1K B Ak TR R AR S AT VP
SR, 53 3 BN VPR JE H B ARG 1 B2
PURGR I A3 DL, 55 2 B3R ) 47 R b 41 5
Wi, PG e A VP AR . WA 5 Bl i B
PPN e, 3 D A 51 TR e, 2 4 TR
GO R RGBT IR KA, 53 2 Bl VP RS
e PURHIAIT KO, SRR 20 R IS AT I R b
S, A 5 AT VP r R . G RdE

K3 3AMABARR SREEELEBR

kFE, NHBRRLERN SR T IA THS T4AH
T EEZES, TAHS M A BTG LR 2R

3N B mEEERGILE3, T4
VP Jr AR 6 ~ 12 A~ H A BL 3 Bl 73 O 3 €
FARAR A S BLI g M S A T, FOR RIS i )
R, WA 2 B i 3, U B % s A
W, TR E AR WA 55 L o R
i, DL AT L AURE ) S R N RE R O FB B
E R WA 4§70 R4 AT, Hob il =
g 190, W I i S R AR IE R,
30 o A SR 2E OB O T . 3 AW N
AR RIS

(n,%)

Zigi CEF EXTIE LET XS DRE SRR AR PREHBELAEE
l4 2 2/30(6.67) 3 3/30(10.00)
4 9 9/30(30.00) 2 2/30(6.67)
14 5 5/30(16.67) 4 4/30(13.33)

la: 14 x> =4.01 P<0.05 x> =0.00 P>0.05

[4: 14 x> =0.65 P>0.05 X =0.00 P>0.05

MM x> =1.49 P>0.05 x> =0.19 P>0.05

3 39 Wi T AR AFAE 4 UL, Cheatle %577 5 3oF 52 56 BF 75 1A

Jigi Hh i A ARG L B i B G R £ i
i 2 2 51 AR K B BN . xR BUK 936
J7 L BRI TR o TR B R 2
i A 8 e AAE s, ELAR 22 0t ot A s A Sk e
B I T i 9 A AT R X R R
FE FARERAE , w5 B, i PR BRK 8 A7 A 5 3
PR s AT A . B E RS T2

WS 2 S BOM A W TR B . T Gower
S0 3 3 R R B4 A R P9 Y R R
LB 3 22, T G ke A IR YT A N O 3 9 B
M 2053 i 2 W . Ambekar 2570 B 58 A g il 45 0 &
99 )% o 2000mg/ L fY H % & 2B 4% U 2 B B S
Y RIS A2 v B2 AIK T 1000mg/ L i 3 19 PO £ . Kamat
451 % B CSF 8 11K F T #% VPS A8 B 19 18 K 1k

- 652 -



[ B b 225 2 22 40 B 2 i

2019 4 H46 & 6

Lo I A I O E R T - S I S S
R HHTZ R A B2 I 2 S B R Ak 51 i
T T R A S B B L R T A4
38 30 51 T 2 )k 14dT ) B At
B XU ik = 5] AT LA, B 23 d, XU A gk
F)16d"°, g1 ] K B B g
fdr X, AT AT — S8 A% TR B, R R
TR S o FAT R I L8 A SR BN 2= v gk i
UM R A N R R Y A
ok, o HC A S g () P9 WY R AR, B 20 AT A I I Sy
TR, SRR T DL 3 X e N SE R AT TR Y
W], 5 S B, A AR W BE RO . B
O3 U T ARG — JR 25 A I W R AT D e, D
PUAS BT, AP J8 e A B A WO GE W OIR A, 5 % AL
BT B 25 S, U0 BT AR I b Uk S IR A
AR H— B 5w E Y, AT R kA W
JRUE O, RJE YT 6 D B 1A By U M JE
HAE S 50 RS n P AL bR A W i . HL
PPN J e W) A T b S L A . R i e
AE H PR I AR 8 R i B A B 2 i
TR FEFE , HE G AL, B 3G In 0 0 2 221
RS (=R 7 SO | AV

2 % X W

o [ B2 P 2 b SRR B U A3 2. v T A AR K R Y fb
RIT LRI (2013 ) [T]. dfem s Fl Je &,
2013, 29(6) :634-637.

PSS MRAR, EHE, K- AR S
- JE 0 A AR IR YT A E I BUK AR R L]
&l 5 B2 ), 2018 ,45(16) :9-11.

fEE, BB, KT, & MR- S WA S
- JEE A R IR IT 32 M B K T A &R BRI
(1] EBR 2R = & SR 22,2016 ,43(5) :
385-390.
ORI, WAL, M B SN E R AR
T6 97 W IR A LS B AR K ST R AT LT ] AR
AR ,2018,34(2) :180-183.
Cheatle JT, Bowder AN, Tefft JL, et al.

(1]

[4]

Effect of Protein
Concentration on the Flow of Cerebrospinal Fluid Through
Shunt Tubing[ J ] . Neurosurgery ,2015,77 (6) :972-978.
Gower DJ, Lewis JC, Kelly DL Jr. Sterile shunt malfunc-
tion. A scanning electron microscopic perspective [ J ]. J
Neurosurg , 1984 ,61(6) :1079-1084.

Ambekar S, Dwarakanath S, Chandramouli BA , et al. Does
CSF composition predict shunt malfunction in tuberculous men-

ingitis? [ J]. Indian J Tuberc ,2011,58(2) :77-81.

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

- 653 -

Kamat AS, Gretschel A, Vlok AJ, et al. CSF protein con-
centration associated with ventriculoperitoneal shunt obstruction
in tuberculous meningitis[ J ] . Int J Tuberc Lung Dis , 2018,
22(7).:788-792.

X, A%, K, ARFEAFISHENGETARY
o = A 519 AR IR 7 W 5 P I B B4 T X LG 4 AT B
FELT]. H bR 20 4l & S0 B2 2 ik, 2019, 46
(5):485-489.

Hughes JD, Puffer R, Rabstein AA. Risk factors for hydro-
cephslus requiring external ventricular drainage in patients with
intraventricular hemorrhage [ J ]. J Neurosurg, 2015, 23
(6):1439-1446.

BUARCK , BRI, T IR, SF. o0 R AR R OR Tt 51 R TE
e R O RS AY N e = DA I R A7 N 3
%,2010,12(3) :284-285.

W . MR35 I S R I BRK 20 O T
[T EZymiay,2012,(31) :276.

Wolf S. Rationale for lumbar drains in aneurysmal subarach-
noid hemorrhage [ J J. Curr Oppin Crit Care, 2015, 21
(2):120-126.

BB T A XIR A SR IE, 5. I E Ah SR ORI R SR
SR X LR FE [ T]. A 2 Sh B 2, 2013, 29
(3) :270-272.

BT, AR SR BB i SR A SRR T

i

L A e L A I R BCR ML [T ] . T R B A

,2018,40(4) :323-325.

Park J, Choi YJ, Ohk B, et al. Cerebrospinal Fluid Leak at
Percutaneous Exit of Ventricular Catheter as a Crucial Risk
Factor for External Ventricular Drainage - Related Infection in
Adult Neurosurgical Patients [ J ]. World Neurosurg, 2018,
109 :e398-€403.

Humphreys H, Jenks P, Wilson J, et al. Healthcare Infection
Society Working Party on Neurosurgical Infections. Surveillance
of infection associated with external ventricular drains: pro-
posed methodology and results from a pilot study[ J]. J Hosp
Infect, 2017 ,95(2) :154-160.

ERHE, e, BEM, F. EWFSEIOLGIRS S
B PN SR T I A OO0 A B AR SR R S ST e T
s [T]. WEE2S, 2016, 27(16) :2630-2632.
W, XIS, Wr %, S W% Wl sh 51 AR 5 48
RSN R fE B TR A [T 1. o [ i R B A
M ,2015,41(12):705-709.

A IS, XU, AR e, SE . XUON DN ik = A v
VAR T G E R R R A A L [ ] o e g A B
BRI x5 ,2016,15(2) :175-177.

TRAE A . U0 O ik % Ah 5| U I A PR RS ol IR T I &
P YT RCAr AT [T ] BE 2 LRk, 2014, 20 (21) .
4029-4030, £ 3.





