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Clinical value of intracranial pressure monitoring after clipping

of intracranial aneurysm
Wang Liangliang ,He Zhaohui,Zhu Ji,Zhang Xiaodong,Guo Zongduo,
Liao Zhengbu,Xia Yongzhi,Sun Xiaochuan
(Department of Nurosurgery,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective : To assess the clinical value of intracranial pressure (ICP) monitoring after intracranial aneurysm clipping. Meth—
ods ;. ICP of eighty—eight patients with intracranial aneurysm was continuously monitored for 1-9 d after operation. Relations of ICP level
with the preoperative clinical state (Hunt—Hess, WFNS) ,image features (compression of basal cistern, midline shift) , postoperative
clinical state at the highest intracranial pressure(Glasgow coma score, GCS) and 6 months’ clinical outcome(Glasgow outcome score,
GOS) were analyzed. Results;There were strong associations of ICP with Hunt—Hess(P<0.01) ,WFNS grading(P=0.007) ,Fisher re—
sults (P=0.006) , postoperative GCS (P=0.001) , postoperative image (P=0.010) ,basal cistern (P=0.039) , midline shift (P=0.007) and
GOS at 6 month after the operation(P=0.031). Whereas, 13% patient with normal ICP after surgery had worsened clinical presenta—
tion, postoperative hematoma or midline shifts. Conclusion ;:ICP monitoring after aneurysm surgery in subarachnoid hemorrhage pa—
tients is benefit in postoperative management, which should be combined with clinical manifestation and imaging study.

[Key words Jintracranial aneurysm;intracranial aneurysm clipping;intracranial pressure monitoring; subarachnoid hemorrhage

fi# 4 JE (intracranial pressure ,ICP) ¥ ] EHR—
Pt MR 4P B B L P P B TE SR EAE
PR BN 2 PRI SRR AU, Bh bk M

{E& S48 : £ % % ,Fmail ; chinallwang@gmail.com,
BRF e SRR TR &,

BEESE : 79N, Email ; 77520337@qq.com,

EeME: BRBAETLEEAELL R AHAR (%5 . AM[2011]
1705 ),

£ 5% R hisp:/fwww.cnki.net/kems/detail/50.1046.5.20151022.2102.026 htm!
(2015-10-22)

PXIfEEF s H I (aneurysmal subarachnoid hemorrhage,
aSAH) #EFE ICP R385, ICP KNSR 25 ik P
T B i B R B R AR ARIAROK | R ek Bk S5 A
SR PSR BN R B 5 R R A . A
PO | I R 3 ) R E A B, I S B
aSAH BE TG A RS, Br Ll B3 &3 1CP B X
BB R T R R E TS B A EFEEN
B, BENSMN FIESIBEAE R ICP M
WHELG AR IS, A STl B A s BB S AR 5



— 1542 —

BEEER K2 2015 4E4E 40 %5 12 39 ( Journal of Chongging Medical University 2015.Vol.40 No.12 )

(i I TCP e A Hs PRERL , LAFRIS ICP e I7E 3l ik
TSRS BRI HHE.

1 #ARSHE

1.1 BAREH

W4 2013 4E 1 A £ 2014 4F 4 A EKERK¥HBEE
—E GRS B B S PR (B 3 AT IE R BERL . 2 AARIE:
DEH 18~80 % ; @CTA B DSA SWHF M sh bkl (R iEH R
SRBERE R ) ; @T7 30 kiR e A s 5L B A ICPER
SLAEAR , Heirg . OFTshBOB A AR ZEIGTT & ; @HEBIRK
B8 e PR R M 1 1 ; BNk AE I (A AR J SR AT ICP el s 4.3h
Jhoma e B AN = ICP Ml , ABroR U AR 88 Fish kg e
A B 55 80 5] (90.1% )aSAH Sl 8 ] (9.1%) R
KR, AT R E B 28 4, & 60 6, 4EHL 25~76 %,
(555 £105)% , SBKEHNL. RisCEEhkIE 29 #1(33%),
JERSE BN 33 B(37.5%) , Kisih ksl 23 #1(26.1%),
PR3 BRSOl 3 1(3.4%) , ICP ZERIRMES] AEHS BN kB
AR EER(LEL),

Fz1 WERER
Tab.1 Clinical data of patients
Hi waco) TP ewm pm
(mmHg )

el -0.241 0810
5 28(31.8) 244+2.1
# 60(682) 25.1%16

AE -0.820 0.414
<65 71(80.4) 25414
=65 17(19.6) 228+24

SRR 5.035  0.169
RIASE 3Ny 29(33.0) 28.0
Ja 3@ B ks 33(37.5) 22.3
KPS g 23(26.1) 24.1
Rz LB EhioR 3(3.4) 29

1.2 % F%

AR aSAH BE ARG T LRI FAv e by
TR NS aSAH B HLAYT , 04T Hunt-Hess 534% \WFNS
SR K Fisher 43+9% , 17k CTA 5% DSA #4220 k& , %t Hunt -
Hess I ~ 44K 583 R RHEAT 30 Blyg i S PR A fin ICP #8sk
FAR, 584 Hunt—Hess 434 = IV E H M85 K 57 300
A B A BB LA I A B R i 3t Bk g 98 Sk B AR i 1CP
FAMAR , MR BRI R E RIS LA FR
B EEFE SR I AN ICP HLEAR, B BB
FARYFFE S AE, ICP #:3k (ICP monitor, Codman, John—
son & Johnson , USA ) A TR S 5 kg e PH R B8 Him 52 5T
T 1 em, {2 1 BB FHTT30 Bl Je AR B W B 47 22 B IR .

ICP WS TR AT, RGBT E, AR EHE
AL CT, e Fit B/ et IcP By F¥{E, X FARE ICP
B (>20 mmHg) B, iPAG B GCS FFE 2 LM CT, WE/H
PR TEZEL.
1.3 AR

A3 ICP 551 BRAEAR (Hunt—Hess 238 . WEFNS Z34% ) %%
R i 1 B (Fisher 434%0) 22 [ 6056 32 s P BRAL R FICP
BE® GCS, 3% GCS 434 GCS 3~8,GCS 9~12.GCS 13~
15 =41, 0 #7 1ICP B 5 ARG GCS KB (HRHE L
FRBA REEBRERE) MM EE; 2T AR 4 ICP
(ICP<20 mmHg.20 mmHg <ICP<40 mmHg .ICP =40 mmHg)
BHEARE 6 A GOS 57, R4y ICP WU 7E 3h ki e AR
JE B RUME,
14 %itFEFx

K Fi SPSS 22.0 HAFHATH I 04T, 2 A B (K IRFE
L) ] B9 EL R AL ¢ IR, R R ZA AR B (R 4E Hunt-Hess |
Fisher \WFNS.GCS %4340 ) [B13% F Kruskal-Wallis #35 , A#H%
PR H Spearman #5338, ICP 5 GOS B R RHE KL, &
7k «=0.05,

2 & B

2.1 ICP#EiLAH

ABIFH ICP M R K (5.5 £ 1.7) d,BR4H 4 4
FHIET-E H 3t e B A B E By ICP Wl B ) ¥ 46
72 h Uk, REFHBE ICP W BB E(E 1) . B
% 1 /NI R (5.50 mmHg) FBHIEE , FEARGE 11 h AT
B RME 13.01 mmHg, Z &84/ ICP X 7E 6.07~
12.85 mmHg Z 6] 3, ICP 30 5 B EARFIRKRE EH
R R TR YIAE (BT LT 30 .

AJE ICP(mmHg)
orraront

200

E1 AREICP RIS
Fig.t General trend of postoperative ICP

REEBH ICP MRS . ZHEENWAR ICP £
et Rl FIERTEE , S B MERR AL S, e 5
1 h ICP B B0 B 1CP BiFMisss, Hikshii By
10~85 mmHg, & 53 4 (60.2% ) H i i Yy ICP FH{E =
20 mmHg,

2.2 ICP #1 Hunt-Hess 4+4% ,WFNS 2456 R

A4 B AR HG Hunt—Hess 0 2% 8 #(9.1%). 1 %% 11 #)
(12.5%) , T 4% 48 #1(54.5%) , W2k 16 #1(18.2%) . N 4% 5 1
(5.7%) (3 2), Al Hunt-Hess 434% f# ICP 2 [RIFEFESE T2
#£7 (x*=16.918,P=0.002) , 3 H Hunt-Hess 5 ICP 2 IEF3%
(r=0.393,P<0.01),
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F£2 ARSZ(Hunt-Hess .WFNS. Fisher ) 5 ICP 1% %&
Tab.2 Association of ICP with Hunt-Hess, WFNS and Fisher

ICP (mmHg)
WiH ICP 20<ICP< ICP= ¥iEa P
<20 40 40 B
Hunt—Hess 16918  0.002
0 8 0 8
1 5 0 11
I 18 28 2 48
il 2 10 4 16
J\'s 2 2 1 5
WFNS 14982  0.010
0 8 0 0 8
1 4 7 0 11
I 16 29 3 48
m 2 1 7
v 5 2 12
A 0 1 1 2
Fisher 13344  0.010
0 8 0 8
1 5 0 1
il 6 1 14
m 8 24 2 34
v 8 9 4 21

A #E AB: WENS 4% 0 22 8 #1(9.1%) . 1 % 11 #
(12.5%) . I % 48 ) (54.5%) . T %% 7 ) (8.0% ) . IV &% 12 #
(13.6%) . V2 2 (2.3%) (£ 2) , RJG ICP ZEAIF WFNS 43
F 2z EHERGHELITFE L (x*=14.982,P=0.010), WFNS
43455 1ICP B IE % (r=0.285, P=0.007),

2.3 ICP #= Fisher 58 #) % %

N3 2, Fisher 434k 0 %~V 255 B % 4 31 =2 8 H)

(9.1%) .11 $1(12.5%) .14 % (15.9%) .34 #1(38.6%) .21 B

(23.9%) . A[Fl Fisher 4R (B ICP EAFES I #ER (=
13.344, P=0.010) , EL P4 # Z [A] #2(r=0.290, P=0.006) ,
24 ICP#RE GCS#% %

F 3 EAXERBIEARE GCS W ICP £3, REGCS
PR B ICP B JE AARFA R ICP £EREAS
28 L (x*=9.690, P=0.008) ,ICP 5ARJ5 GCS BE ML
(r=-0.334,P=0.001),

%3 ICPRIRIE GCS WX &
Tab.3 Relation between ICP and postoperative GCS

ICP ( mmHg)
GCS ICP  20< ICP= v P
<20 ICP<40 40 R
GCS3-8 6 11 5 Y
6CS9-12 6 14 1 21 9.690 0.008
GCS13-15 23 21 1 45

25 ICPRREHHBERENLA
RIEAR S HRERZER SR 3 A, () ARFHBFBRFER
A5 (48 ) : RIAHASE AR K i bb  FIK RS | AR K
QARG REREBRFEYE (26 #) . RANRK BB M RIX
JRERBIKE; 3)RBEEHBERE14 6]) (K 4), FIKR
BRI MAFR A AT (2T #) R EB0 fl) 5L
PG H)3 A, BIBPEBLARESH<S mm(46 §i) .=
5 mm(42 ) B, ICP SGFEBERBRAMR(=-0.275,P=
0.010) , f5i N 1B FE A B i 32 F 2 B R B B (*=6.475,
P=0.039;u=1 290.500,P=0.007), AHABHZE KRG ICPHERE (>
20 mmHg) KEBAFFIET 72 b 1, RJG 12 h P ICP>20 mmig
A 22 6, B2 CT #AARG I 8 (4 B X BWBE) i
K 2 48] BRARUK 4 5 RAESE 1 ) CH B R B E 7
Bl ARJS 12~48 h P ICP>20 mmHg A 23 |, £2 CT 7R K
JE AR 6 B (B IREE 1 B SRk 5 B iK1 R
HEHBFYAEE 11 #1; RJF 48~72h P ICP>20 mmHg A 5

4 REREBFESICPHER(mmHg)
Tab.4 Relation between ICP and postoperative image ( mmHg )

e ICP <20 20<ICP < 40 ICP=40 B xull P
HEEHIFL 6.475 0.039
SEAFFH 1 15 27
ZHE 14 16 30
SEAH 2 10 15 31
FLRBAL 1290.5 0.007
<5 mm 22 24 0 46
=5mm 13 22 7 42
REFRERT 7.298 0.010
REEERGERE 9 5 0 14
RIEREARFEBE 10 15 1 26
7RG B B R 16 26 6 48
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%], B2 CT #nmizk b 3 5] IRHEFE 1 4) BB BRAR¥N
& 1,
26 ICPHHEHAE

FHEARG 6 AENT 64 BIEE 24 BIBE R, %
GOS X434 3 4. 51,608 1 43 TR R ,GOS 2~3 44 il
J& BIF,GOS 4~5 43 (£ 5), AF ICP 241 (ICP<20 mmHg,
20 mmHg <ICP<40 mmHg ICP=40 mmHg) KB EHE R
B iHFE X (¥°=9.470, P=0.031) ,ICP<20 mmHg KB EH T
T-3¥ 14.8%, ICP 20~40 mmHg HIREIFET-HN 10%,ICP=
40 mmHg BB ZFET-H N 57.1%,ICP=40 mmHg ) B H 50
TRABATHEM2HGES),

£5 WESICPMXER
Tab.5 Relation between ICP and GOS

ICP (mmHg) Hife R HERR biAm
(G0S4~5) (GOS2~3) (GOS1)
1 <20 21 2 4
20 ~ 40 23 4 3
=40 2 1 4
3 % i

HHJ aSAH M2 ¥ FNE T B8R B BUR B0
5 {8 aSAH BYFET-RANE X 25%~35%", B33 440
1R E SR BIAER SHE 3 DI RE AT, aSAH &
FEARJG W R AR B R SRAUK B i A
M35 H- ZAE R AT F B ICP MIFHE, T ICP ¥ R
Me aSAH BEHEHMEBEHECY, A5 ER602%
B3 ik B A R SR FETE ICP #5 (=20 mmHg) , H
F1E 3 HlEE ICP fH KT 50 mmHg, F 31 kEAR
J& B BE EE AERE ICP R, 1CP WE T mT 44t —Fop
F WA IR, 18 2 10 K E VM R B 1597 Jr SR 4541
ICP A&,

aSAH 5 PR 434 £ B A Hunt -Hess 4 &
WEFNS 43 %% , Hunt-Hess 43 %% WFNS 4+ %& #] 5
aSAH MR BVIRRN, W IR RS, Hunt-
Hess 434 & WFNS 2% 3 53 g = ARG ICP
FYIMR, I B AR LIRSS BE T LI
—ERE B EEARG ICP MEIE,

T PR R P BT s S i B P Fisher 434% 5 aSAH
R ol B R R DA G, i B R 2R aSAH
B W EEREA AL, & aSAH BEFLT-ZME
BERNERZMARD, AR LI AR Hunt-
Hess 434 Fl WFNS 4532 A8, Fisher 4345 t 55 51 Bk

T ARG ICP 21FAHE,

Heuer S WEFETE A BElfs R 2 (6 PRAEIR
= HIEZ)MEBE P ICP HEAR,, S FA
Bl R R IF M B BN X EE ICP L H
RIS, I3 2 Fim, BE ARIFRESHHE
h ik 88 e PR AR J5 75 7T B th B ICP 3 1 : Hunt—Hess

I %% 6 15)(54.5%) . 0 2% 30 1§ (62.5% ) ; WFNS 1 2%
7 4] (63.6%) . T %% 32 ] (66.7% ) ; Fisher | %% 6 15
(54.5%) . T 4 8 B (57.1%) , T A 20 A 34 50 ko
B BRI ARG T ICP 3 # , B Al I Bk
RBIT I aSAH B E Sk R AR 5 ¥ £ERE ICP
i, BR B R Z RTRS RGN BRI A IR
W, AR R AR | aSAH SB35 78 3 ke e AR
JEATINSE B ICP Wil — g b B

Bk e B AR 1) B B4R B A 30 ORI R
WY M o, T TG 5O s BB i BT 5 | A A
PR, s ks e ARG B E B ISP SR e
MEE A EERE X, AHREAALEE ICP 36T
H GCS 8K, W LRERIUR, YRGEEFHRIE
At B HH B BH B AR 2 2R (LR AR Xt T AR
P B BRK A b Bl L K ETARARESE ) 2 AE B ICP 3
&, AR M R X2 55 R B R 2 U
B £k 61.5%(16 §]) B ICP # 5, 3 Hilid 4
BT 5 P 18 v 9 R BB B (12 h.48 h.72 h) R 3L ICP
W R EAEARERY, Bk ICP il a] AR R K&
I RIS R —E MR ENE ., A5REA
g SE J5 9 TCP W T (81 g i 5 B ICP M ) 5 g =
P ICP Wi iy MR A9 T ELARISE RN ICPAR
Sk IAE S ko I PR AR X e B & B A L B 22T, A
TIE A ICP 835 T AR H A7 I 2 28 R85 hn 57 44 6
i, i A B 2= 2R A AR TR R TR
JR%E 1CP 3k B3 1 3% B 5| W I W A IR 09,
ARAWERIA 3 FARSG MM 1 BIAR S RAESE 4 5
IR B 4 BT Z oK B B ICP R B A=
(<20 mmHg) , A SCHRE A FE V‘]fﬂ%gfﬂ_lrg%ﬁﬂ'ﬂ
FBLA ICP (HIF ¥ HHME ICP i K (=5 mmHg) 5k
ICP T Bk 8 (P2>P3>P1) 1S R Ay A SC R (8 i 44:
WF5Y , BEAE ICP 8 K ICP IR JE o 3B, 35 gk
—BAFS RA RE ARG ICP IR R IEH IR RE S
RIEMEEE CT, B8 &I B3R F R SR
IR 2B IRE 55897 A 5%, Ak ICP(E
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TERINZEUN R LR BRI AR L ARk
SEHEE REEHSZSEMINEZNER, E
F ANREHTEITRAEZ BT B BRIMSSMG i A
RHGEGRBF R E SRR NRERL,

AR Z BRI ARG ICP H S5 BE KT
Ja®YIME, R 52 ICP 31 8 F+ 5 (=40 mmHg) Y
BECEWEAR, HET-RE A 57.1%, Heuer %
HHERICP REEWENEERNZEBREME—
R EEE RS, SR APFTE 4 #1(14.8%)ICP IE
# & (1CP<20 mmHg)3E 1,23 1 (76.7%)ICP + &
F+E (20 <ICP<40 mmHg) % 2 15 (28.6%)ICP & &
FHE (ICP=40 mmHe) W5 BT, HIKER ICP HE
b LSRR EILFE R EE A,

4 & B

7E aSAH BEEZ TN SIBVERFASE , 3h5 1
W ICP A By T 2 ARJE1RYF {5 1ICP H A RE2TH X
AR T PR, B PR AP R R ICP B K9 )
Ao B R R R, AT RTER ISR B8
7 RIS
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