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[ E] BE 3% Rk (HS) M 20% HEEECMT) 7637k S I H 45 50 ORI A I 5849 FE 48 5 e
SER. T SIBTRM BERR IR BB 241 B 2017 4 4 175 2018 4% 1L JTUiCiA 0K 5T 16 th 1 5 3-8 Mot 17 5 o Je
R0 S5 18 28 1) A 50050 P FE T | BB 05 91 BERY 3% IS 5 200 MIT 30 7168 TR T, Wl S 15004 B T4
SN (MAP) Kot BB (CVP) , HE AT FE WG HE00e ] 5100 FE K R BB e ) P24 BRI 205 1.3 b o vk
BRI EIE, BB % 3% HS 7 20% MT iy 7 A FE I T W , 5 G o S LAT G40 XL (P <0..05) 5 B 1514
R WG R3] % 5009 WS HBe 2 SR8 B S (P >0.05) , BIRMZGHEIIIIR MAP HL B 5B 431408 3L (P >0.05)
SRS AT 20% MT SASTIR CVP FHES 5 ATHEE 08 (P <0.05) ;3% HS 457 I CVP A8 L2 5 LS04 X (P >0.05)
20% MT 597 5 [ M T I 3% HS 1697 5 4N B, 222 5 it L (P <0.05) ,20% MT 5j 3% HS {897 Ja iR MK B8
IE5 1 THR R W L2 S T XL (P <0.05) ., #58 3% HS 1 20% MT 2R 911 LRI 1] A W BREE A7 chS
SEIIN] G 525 5, BT 22 AT AR R R I th 145 S e P AU 500 PR
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Application of hypertonic saline and mannitol in intracranial hypertension after aneurysm surgery
WANG Tian-nan,CHEN Yang, YIN Lu-xin, GAO Wen-chang (Department of Neurosurgery, Affiliated Hospital of Xuzhou Medi-
cal University , Xuzhou Jiangsu 221000, China)

Abstract: Objective To investigate the effect of 3% hyperosmotic saline (HS) and 20% mannitol (MT) in treating intracranial hy-
pertension after surgery for subarachnoid hemorrhage combined with aneurysm. Methods The 28 patients who had intracranial hypertension
after aneurysm clipping for treatment of subarachnoid hemorrhage combined with aneurysm were admitted into the affiliated hospital of Xuzhou
medical university from April 2017 to November 2018. Under the monitoring of continuous intracranial pressure (ICP), they were randomly
treated with isoosmotic dose of 3% HS and 20% MT to reduce intracranial pressure. Intracranial pressure (ICP), mean arterial pressure
(MAP) and central venous pressure (CVP) were monitored, and the duration of effective intracranial pressure reduction, maximum decrease
of intracranial pressure, blood sodium concentration and plasma osmotic pressure before treatment and 1 hour, 3 hours after treatment were
observed. Results ICP decreased rapidly after 3% HS and 20% MT treatment, and the difference was statistically significant compared with
that before treatment (P <0.05). There was no significant difference in the duration of effective intracranial pressure reduction and the range
of ICP decrease between the two methods (P >0.05). There was no significant difference in the MAP (P >0.05). The CVP increased after
20% MT treatment, and the difference was statistically significant compared with that before treatment (P <0.05) ; but the change of CVP
after 3% HS treatment was not statistically significant (P >0.05). The blood sodium decreased after 20% MT treatment. On the contrary,
the blood sodium increased after 3% HS treatment, and the change was statistically significant (P <0.05). The plasma osmotic pressure in-
creased first and then decreased after 20% MT and 3% HS treatment, and the changes were statistically significant (P <0.05). Conclusion
There was no significant difference in the onset time, maximum decrease range and effective duration of intracranial pressure between 3% HS
and 20% MT treatment. Both of them could be safely and effectively used in patients with intracranial hypertension after aneurysm clipping
for treatment of subarachnoid hemorrhage combined with aneurysm.
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IR A A 1 P T T IR, PR R PR TR
JEREE A AR AE TR BRI B KR ik 0
T LR A DAL P B I 2 — , DR R W
ST M e LT 3932 4 20 o S bk B 11 90% 7
KRR G R 5% ~10% o Bk Pk R
i+ B A 0 1R ) R R S Bk R, A Bl kR Rk
LB A 5 0 PR T O 5 T W 22, T 32 B e
B 2 SRR TR o IR B A A 5 P
JE PR 7 A4 42 R U L B3y L i B T AR IR I
I7 BEFEIT & B R N2, N BEIH 5 0 T
Ja ' HEERE (mannital , MT) 45 2 5 K 551 157 1 55 A 1
12, HA R RSG5 R () B SR A (R Bl
JH 55 |3 B B 4 Rl o 258 , 0 HL K 30 e 4k
SRR X, TR X ISR K i, S 805 R
Sk, INEE I HE R . FERREH X, #5548 /K (hyper-
tonic saline ,HS) €)" 12 B FHTF-4MJ3 P i HH 1L =5 1
JEG 1 DX I, 5 R 458 495 A TR R A B 45 51 N T T e
IR IETATT , (E TG00 P T4 A R IR0 B J o8 1L
kIR PR i 10 P 8 35 B R AR . AS IR S i
FRBE 2017 4F 4 7 7 2018 4F 11 YGA Mk BT s
WA FF SRR I PR A S5 5T P9 S 434 25 5 2 28 i, 2450
WHRT 20 mmHg HEFZEEF 5 min B FEHLAE T 3%
HS F120% MT , Jf- 4 77300 L, R W R o

1 ARSI

L1 s RH

W R FARL 2017 4F 4 A 2 2018 4F 11 H Wit ik
PSS M s ot 3l R A e PAT AR I AN T3 o 4 A
39 il HEBR 2 AL 1 B AR TS 2 i ELC D RE
A2 6 BIAE AR H BN B R T 20 mmHg, AHFSE
AR 1l 28 5], RS Bl kR 8 11 (29% ) L SN
ke 4 B1(14% ), J5 3@ sk 9 #1(32% , A 1 1
S O RN e A2 38 Bl kR L K R 3l Bk T
(25% ) 5 K6 A5 (57.9 £12.8) %, GSC P47
(6.4 +2.9) 70, ARJGILH B 136 Ui Hed w24

ANARRIAE - F5L PN Bl KIRE , A R £ Sk 0 T Js
Mo HEBRARUE : OARBTIAL GFET 3 @BEAEAT Lo il |
JTF B SR EL O R U AN 4 B T E I A . R
P AN AARAE - f N K T 20 mmHg H A28 i
5 ming A B R HERR bR v - COHERR PR PR U B Az
A JBTER e AAE TR Y A TR T @ R A
KL T LU B L, 7R N XE LA IE

ARWFTELARM BB R B B2 e 18 Bl 2 B 25 )
W I, [7] 78 5¢ T 3% HS 1 20% MT 1F

ARG PPN e R AT PN e BB T 25 A T I R
UETSE S E I S i TN-S
1.2 wHETT

MR SR e I IR HH Ay e e R EEAR
1 P 257 140790 mmHg, 42 BRI , it
BRPERIIE U] 1047 3l O Je A, AR BE T AN 8 A
PN s DS S PN T B DA, AR T e bR
ZWEARIT RS M N B H AR N s AR R T
20 mmHgl T e FEAEFF 7 140 ~ 160 mmHg.
1.3 BLAR & 77 77 ik B AR AT

AV 55— 191 15 oA e vy S8 A L4 52—
K254, & — 10145 T o5 — M ) (MT—HS > MT—
HS 5 HS>MT—HS—-MT) , 2K T 1 . 2524
Je A 2 W 0 P s P2 Bl Bk s (mean arterial pres-
sure, MAP ) . . # ik JE ( central venous pressure,
CVP) , e A R T A He R S ) 1] ( RIPHT 24 )5 i
PWEEFHK 1728 20 mmHg Y RFR]) | N Hs B KT R
W 88 B LI (] 5 A6z 00 255 24 i S 25 )5 1.3 e i B A
BEFMAEBBE ., AR5 6 A H BV, BT8P0 B8R
47 (glasgow coma scale, GCS) ,,
1.4 %itgiE

K SPSS 19. 0 Geit B4 ab 1 i 45 s , i 1t 9%
BEAIE £ bRUEZE (% £5) Fom , AT AL, R H 1
R LR 3R U7 2200 A AL BRI A3 BHfE . P < 0. 05 KR
ZFAGITEEE L

2 HR

2.1 3%HS 520%MT %57 & MM ETALRE
AN S BB PR IOk L P AR B K 25 S A s
PP RHTW i R (P <0.05) , fif] 3% HS £ 65 1k,
fd 1 209 MT 3 71 Y, B0 25 9 B AT A P e 1) A R s
[i) 45 2 B[] B e KB s Lb 45 25 S ¥ Te e it i X
(P>0.05),031.2,
%£1 3%HS 5 20%MT [R5 P JE bL 8 (X 5,0 =28)

7Y R (min) SRR (mmbe)  Z5RG5EEN (h)
3% HS 27.3+6.4 9.1+5.2 4.4+1.7
20% MT 28.6 +8.5 8.7+4.9 4.2+2.3

P 0.059 0.070 0.063

2.2 MAP.CVP o4l JE Fo o 3 535 JE 09 AL LA
PR K 25408 F S , MAP (CVP ¥IR54 3, {H 22
SITGFE X (P >0.05), 20% MT j#77 )5 34 1L
BT R ,3% HS 1697 5 ILEN T, PP 25 9 R ) i 4
WHEMAR TR ES AR ¥E X (P<0.05), W
Tl /K 25435 mT fifi 50 3K 55 T, 5 R 2 i B
BESFWHEGIHE X (P <0.05), L% 2,
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®2 FHEMERARE 3%HS.20%MT &7 & B B AIA E MAP CVP, I $AK B F M 3 S EEZ (x £5,n =28)

5iH fi5i N s ( mmHg) MAP(mmHg) CVP(cemH,0) TP 4 (mmol/L) M2% 3535 E (mOsm/L)
- 3% HS 20% MT 3% HS 20% MT 3% HS 20% MT 3% HS 20% MT 3% HS 20% MT
FH25117 23.2+4.6 22.5+4.3 98+8.2 99+7.2 9.3+2.2 9.3+£2.5 139.1+£9.6 141.8+9.5 288.3 +11.4 296.5+12.5

F#5)5 30 min 12.9+3.8 12.9+3.9 107 +9.2 102 +9.5
lh 13.4+3.7 14.7+3.2 104+9.3 98 +9.5
2h 14.7+3.6 15.8+3.2 103+9.5 98+9.4
3h 15.7+3.2 16.4+2.7 101 £9.6 97 9.1
4h 17.6 £3.4 18.2+3.3 99+9.2 94x9.7

9.3£2.7 9.2x2.4
9.4+£2.2 9.4x2.5
9.6+2.3 9.6x2.3
9.6+2.2 9.5+2.3
10.5+2.4 9.1£2.8
P 0.004 0.017 0.063 0.065 0.055

148.5 9.7 138.6+9.2 330.2+14.3 318.3 £14.5

142.5+8.6 136.3+9.1 312.3+11.8 300.8 +12.8

0.012 0.034 0.023 0.028 0.037

2.3 FAEAMIGTLER

SR KIBYT IR, SR R B K I O Tl RE
Uy ACHHAETR Th 7 BRI D RE S IR S G VA A 2
A1E (extramedullary myelolysis syndrome, EPM ) | Jiji 1§
g 6 B V5 f# RE ( central pontine myelin syndrome,
CPM) 235 0E . AJ5 6 D HFVI, 1 HE#E ARG R
S PN G FIRTT L2 IREIRE AR A3 9 E R ARk
5 B H R AR T IRORE, 19 1) B8 A T B BT AT AR
TRETE Y T, AR5 6 D HEED GCS 8 734 6 fi,
GCS 12 434 3 #],GCS 13 ~15 434 19 Hil,

3 i

HS - 1988 4EH U T MT 697 TCR I XETR 1 /it
I FF i . MR 48 Monro-Kellie J5FH, 7 5 2 % (re-
flection coefficient, RC) FH 3¢ 5z W Ifi. i 5 [ Xof 4% ) o
(3 YE  IRC KR 58 2 AN RES LF I il 7 &, ORC &
INATLASE 48385 , MT 40 FF1 Na ™ Y RC {43914 0. 9
A1 IS | Na® Al fg S8 8 B aR e . [ HS A
AT YERFB B BB, B Em 25 T e B B
PN He SR ARAONE o HS R0 S SR AR PR Y 2
I35 PN B2 240 L S 2 240 B8 K i ot A5 A AR 3 o i 3t BEL
T3 WAV, 106 I 9 e A 02 48, 25 B B T Zh RE SE BRI
LT A AL o AN 2l i o s TR, A B il T
L 8 1 T 8 o s 2 2R 4R, TR S G i R B B
A AR D 0 WS, i i 1 5 2, AT AT
PR o teah, HS 3 i 78 20 i 6] 5 i 4 R R B
BEREEE AT KEE R AR TR s A T
e 3 ) 0 T S0 R 22 B0 KU IR IR AR A
PR35 , AL R A 3 , BT DL S 3k &
RIEHB 5 Ciesla 25 9BFFT T, HS W LI
b BRI ] b Mk 20 B S R AT RS , A
M AFEHTARAE T o TR, /N J5T 20 ML 7 Hh A il 22 2R 456
Yo Ty T R A AR AT, HS R LA i ke 1t )5 /)
S R 4 MR ik 1L-18  TNF-o %5 i K F 2. HS i
PR A PR~ G g RSB R L T Al LA R A A B
PLI R F 0 T4 TL-10 g 59646 %t HS

S PE VT ) E— 29T e B, AT 3 A 9 e A i
BeIZE T P BT o3 0 , WD 2% B R DT S R B
ARG INHBERR 1Y & AR, MT 5 HS BARH A KK
Fi PN A ASCRS  AH MT 5% AR I i 7 ek 5+ TG BH S TP 338
HS AN AT DU 57 83 e v R, [R] I vl DL i A 3
AR Jifr 7

3% HS (B4 )5 1 026 mOsm/L) 55 20% MT (%1%
JE1 100 mOsm/L) HA A0 Y {138 35 F &, SoA b 58 1
3% HS 5 20% MT 471G IR XS L or#r . S5 R Bow,
B HS 5 MT Ji5 29 30 min fii Py & B 2 5 IG5
PIE T REIE B TC ] 25 R . FEZNRLTT T, MT A 4E4¢
IEFEMNE 6.1 h,HS Al 4R IEH N & 7.5 h, bl &
sy TF) JEE K Pt PNy 328 387 [ L, 4 7 7 o8 P %8 o s 25 9 )i
IR FEMNIET ST R ARG R TR, )
K% 3% HS 5 20% MT, fii N F 35 B 8 F B,
MAP H/NiEW g, (H 2R T it 2 L, 5 EH M
VO T R BIF S 5 R — B, 7E A WIS Hh bl sE VKR T
3% HS J5 1.3 hIril ifiL g9k 52 -5 i 2% e 45 3% 1 A i
T s PR F R T MT 5 Ak B2 8T T [ KB
75 He 2R v, L] B2 P AP 2 K BIL AN ) 3
MT 75 B /N T B TR B B A0, 40 85 - R Bl 22 R 1Y
IRy — R HE S HS S R0 55 R PR K, 2 20 HER |
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