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[ Abstract)
color Doppler sonography (TCCD) in the perioperative period of patients with aneurysmal subarachnoid hemorrhage (aSAH) . Methods

Objective To investigate the application value of goal-directed volume management combined with transcranial

One hundred and six patients with aSAH admitted to our hospital were selected. The patients were divided into a study group and a
control group by using block randomization method, 53 in each group. The study group received the goal-directed therapy regimen. The
control group received the conventional fluid regimen. Mean arterial pressure, central venous pressure, lactic acid and central venous
oxygen saturation were monitored. The duration of mechanical ventilation, ICU stay, hospital stay, incidence of acute pulmonary ede-
ma, acute kidney injury and pulmonary infection were recorded. Incidence of cerebral vasospasm, delayed cerebral ischemia and mor-
tality rate in 30 days were compared between the two groups. TCCD was performed in both groups, and the mean blood flow velocity,
Lindegaard index and pulsatility index of the affected middle cerebral artery were detected through the temporal window. Results Lac-
tic acid, central venous pressure and urea nitrogen in the study group were lower than those in the control group at T1 ~ TS, while cen-
tral venous oxygen saturation was higher than that in the control group (P<0.05). CI and GEDI at TO in the study group significantly
higher than those at T1 ~T5, and the difference was statistically significant. Compared with the control group, the cumulative positive
fluid balance in the study group was significantly lower ( P<0.05) ; the Lindegaard index and pulsatility index in the study group were
lower than those in the control group at T3 ~T5 (P<0.05). The incidence of complications such as acute pulmonary edema, acute
kidney injury, cerebral vasospasm and 30-day mortality rate in the study group were lower than those in the control group (P<0.05).
Conclusion Goal-directed volume management combined with TCCD can optimize patient volume, reduce the incidence of complica-
tions and reduce mortality rate.
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T sh 12 AR NI R i 25 R U aSAH BE I
IREGAME A, HEMFZERI] TCCD T T W I ik
AR 2R ) A R J, 55 I IS 3 52 ( DSA)
FE, TCCD A4 57 3 2 o i B B v 2, HLELA TG A
PAKAT A SR S G SR I A 5 . H AT I
PR R ARG T 57 Ay Bk o st ok, KA 7 i 40
fi 3 B WU ( PiCCO) AR BA T (E BB | e &% bb Ry
S T I S WOl ot AR AP I B Sy O
Ak I A5 AN 7K, R R4 TP A R I 3 3
F125 AR AIRES  RETE AP AL aSAH fEH 4
R AWK A R A PR PiCCO S
i TCCD AR £ RGOk, XF aSAH B3 I FAR
WIPEAT H AR S 5 A B, 3R H bR S M A
FAE By kR A ke 090 JEE T s i R AR 30 A i
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FHMME , FF BT aSAH H8 I REE VA (R 520
1 #RERE
1.1 —fER EE2022 4E 6 A 21 H % 2024 4F
8 H 1 HAEBHTTH L EBEUGA Y aSAH 3 106 i,
PARRE . D2 CT Wi M 1R UESE N aSAH
QIS 18 ~80 JH 2, HEBRARIE . DIMIiTE SAH;
Q@i F A @FT M PEO S =il @7 E Y
Bkl E S KRB ; © U U FIES 455050 i 52 A
KO R EHINIAE G AL ERE, RV
AT AT KON BRA A% 53 1], PRALAREPER
SRS AR/ ARG 30K (MAP) FE R &R L
SE TG X (P>0.05), WK1, if ik
HRRIE AN I B MG R E 1, AuoEE T
ARG BEZE 525 A At

R AHBEELZARLE

i H WA (n=53) Xt HEZ (n=53) it P
B (n) 33/20 29,24 X’ =0.143 0.507
(2 58.5+8.1 59.2+8.3 t=-0.526 0.145
MAP ( mmHg) EN] 86.67+3.92 87.93+5.62 1=-1.347 0.181
RFE 86.16+2. 74 86.55+3.96 1=-0.599 0.550
EIIE(n(% ) ] W BRI 8(15.09) 6(11.32) x> =0.329 0.566
e R I AE 4(7.55) 5(9.43) x> =0.000 1.000
S Lo 4(7.55) 6(11.32) X°=0.442 0.506
v 5(9.43) 6(11.32) x*=0.101 0.750
WA s 29(54.72) 32(60.38) x> =0.348 0.556
eliid 23(43.40) 20(37.74) x> =0.352 0.553
A 6(11.32) 5(9.43) x> =0.101 0.750

1.2 A& PAYERAE I IKE e P T AR BHREST mlkg, WUR 3R D RE RS, /5N e

WEE, AZEATAEE O E Ik A (R TE
a5 R E A DO ER VKR Sl kB S WA B
A R B BRI 7 =2

1.2.1 X SR HORIRIGIT ik 697 B
P4 TE AR U | 3 e AP I OB B3¢ o W% | R A
HRNIE 24 38R, X B AR B R 0 R D ik
JE(CVP) ~FEIEIkE (MAP) (LR /Ml S5 9547
AN, FNBGS R R SE 5 T4 B KO > rh R K
JE>/Mili i > ZLIR K >0 38 e g 35— i W 0 50 4%
IR, WIE R 25 i ( HAR : MAP 70 ~90 mmHg,
CVP 8 ~12 emH,0) , TEIMEEZEMIEL T, MAP Ft
2 100 ~ 120 mmHg, WA ZE M T2, W6
LW FARER . T R B4 52 T 1) SR A VR B
DI TR YT, B sk < pH7. 35 ~7.45,
Pa0,>100 mmHg,PaCO, 35 ~45 mmHg,SPO, =95% ,
HGB=100 g/L 8% Het>30% .03 80 ~ 120 ¥R/ 43 (If:
TE 6 /NI NI HPRE 85 HITE 80 ~ 100 IR/ 43) , B/

W E LY R, W kAT T A4 sl gk — A s
TPl e B b 5 FL AT R R 4P s e e A
HAth 771

1.2.2 W54 2R PiCCO Wi A FR 22 Wi .oy
HeM 55, Mo A8 bR . O MEFE R (CT) | BB 5K R 1]
F620(GEDI) A 4 B 3488 (SVRI) | 148 M il
JKFEEL(EVLWL) , 7EFARIFLRIS (TO) , FAREE RS
(T1) ARJF24 h(T2) ARJF3d(T3) RJF5d(T4),
ARG 7 d(T5) #AT LM E , 4 PiCCO iRtk
it AR DU AR (58 FH I A5 00 1k 245 40 B R A I i
BLBE, FIRIR S 1353 A A58 B <o B ks 2
i B E Y Sev0, =70% 0K 80 ~ 120 K/ 43.C1 2.5
~5.0 L/(min - m*) ,GEDI 680 ~ 800 ml/m* SVRI
1500 ~2500 dyn + s/(em’ » m*) (EVLWI 3.0 ~7.0
ml/kg BE/NEF R >1 ml/kg, Bl FARBIEHE CI,
GEDI ,SVRI EVLWI J# M 7 58, Wil /225 MAP |
CVP FLER .ScevO, I fES
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Ja 1 ~7 d #5147 TCCD K, W45 75 il By DC8O
TR, 2R R 458 9 4 S 3 3 00 7 8 000 0 A kg v
B K- Y4 1ML 3 3 JF | Lindegaard 45 %% | 1l 45 ¥ 8l 45
B, PRI o [l — AT R — SR A A TR
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1.4 Zir=ZEF%E W SPSS 26.0 Gttt
Gt ot , IR T ORER B pm i 22
Fom LR IA] H B R BC T ¢ 4G5 5 Al IE 2500 A0 B0 DA
M(P25,P75) =, R HAES R R 17 b, if
BGORHABIEL (% ) FRon , R O7 K 3 i 17 3K
P<0.05 hESAGITFEL,

2 H#R

2,1 WHBREORINZFER.ABR.RKREA.
ScvO, EEE  TO B4 CVP FLIR R 2 A . Sev0,
AN, TS WA R AR 448 TO A 1F %,
W B ETE T1 T2 T3 T4 . TS B FLER IR E AL
CVP ¥R TXF B4, SevO, & T X IR, 22 7 A Gt
R X (P<0.05), W2,

®2 WABRERERBRMRINHZE LR Scv0, RERILE

255 5% MAP ( mmHg) CVP(cmH,0) LR (mmol /L) Sev0, PRZEZ (mmol/L)
oEpecl TO 86.67+3.92 6.91£1.37 1.90+0.72 0.71+0. 02 5.58+1.44
(n=53) T1 86.16+2.74 8.59+1.27° 1.88+0. 53" 0.72+0. 02° 5.60+1.51°
T2 85.47+3.44 9.64x1.69" 2.49+0. 74 0.72+0. 03" 5.82£1.62°
T3 84.27+2.94 9.73%2.01° 2.68+0. 88* 0.72+0. 02° 5.98+1.74°
T4 84.79+2. 86 9.38+1.30" 2.24+0. 68" 0.72+0. 02° 5.80£1.77°
T5 85.01+2.52 9.08+1.45" 1.75+0.50"F 0.72+0.02%* 5.79+1.80"
Xof HR2H TO 87.93+5.62 7.29+1.28 2.07+0.87 0.70+0.02 5.68+1.42
(n=53) T1 86.55+3.96 9.18+1.29 2.01+0.52 0.71£0.02 6.31£1.66
T2 84.17+3.54 10.57+1. 64 3.16%1.66 0.71+0. 02 6.86+1.76
T3 83.24%3.04 10.55+2.35 3.10%1.60 0.71+0.01 6.87+1.85
T4 83.64+2.73 10.46+1.75 2.25+1.10 0.71£0.02 6.91£1.90
15 83.97+2.52 10.02+1. 96 1.94+0.35F 0.71+0.02F 7.01+1.89

a 5%} HRZA [R) 3 LU # , P<0. 05 ;B 55 TO 1448, P<0.05

2.2 HRAFFRE PICCO MMERMHETL
PiCCO 531y H br 3 n] 75 1 45 #LAH i o0 21 i 3 7
T1 ~T5 WY CI,GEDI AR W] W4 5, 22 5 A 48

X (P<0.05)  JFAERFTEIE W S B E N,
3% 3,

&3 HIERMAE aSAH BEFREFRE PiCCO MR

P 1] A5t CI[L/(min » m?) ] GEDI(ml/ m?) EVLWI( ml/kg) SVRI[ dyn - s/ (em® - m?) ]
TO 3.73£0.65 688.92+13.78 6.470.41 1784.75+238.07
T1 3.880.61° 712.02£20. 09* 6.76=0. 60° 1799.25+233.33
T2 3.98+0. 63° 733.55+22.84% 6.86=0. 34" 1676.75+136. 83
T3 4.0820. 66 748.17£25.16° 6.85=0.36" 1784.32+299. 53
T4 4.1420.52° 761.47+27.49° 6.88=0.26" 1881.08+302. 44
TS5 4.4620.44° 796.06+16. 08" 7.00=0. 39* 1860. 49+348. 29

a 5 PRI, P<0. 05

2.3 HAREEFAHRTREEFLEER
TIFGE A SR AR L Y- 5 e 5 ) 2 B Sk R AU, 2L 1)
ZRAGIFE L (P<0.05), W4,

2.4 THEEE TCCD HMEHREN  PHTETL,
T2 I Lindegaard F4, 1548 30 6 402 5 O 5 72
B X (P>0.05) ,ZAE T3 ~T5 B} Lindegaard $5 %%
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IMAEHE SR B TO B4 Tk B TE 4L AE T3

S E BRI R 2Rk 2025 4E 3 A4 22 &5 2 )

F4 FARERTFABRTHEETEHSMRE (ml)

T4 .T5 B} Lindegaard 8 % . I8 44 20 38 B0 T X ] i 1%k H1-3K $4-7K
M, EFAGE X (P<0.05), PZHFE T3 B & Gehel 53 4186.85+616.49*  3028.94416.95"
AR i 20 kS 14 107 5 FE e TO W R T , oz pOpiEa:| 53 4624.06+495.24 3433.04+476.39
HTETI ~ T3 BHUSTIEBRIE FRORAL, 2 SA 5T 02 oy
RN (P<0.05), Wik S5, P 0. 000 0.000
a X IR i, P<0. 05
5 WABREARARREEM TCCD KMIEIRILE
2 5] ik SRV A i w2 JikSF 24 11 908 33 3 (mmHg ) Lindegaard $§%% IR URmIE
W4 (n=53) TO 67.06+4. 63 2.01+0.31 0.66+0. 02
T1 66.60+4,21* 2.08+0.21 0.69+0. 02
T2 69.17+12.18" 2.16+0.25 0.71+0. 10
T3 80.79+26. 14*# 2.41+0.57* 0.91+0.33%
T4 81.62+25.24 2.42+0.53% 1.08+0.45%
TS5 79.05+21.43 2.43+0.43 0.98+0.35%*
YHRZ (n=53) T0 68.56+7.07 2.00+0.25 0.66+0.01
T1 70.69+7. 86 2.08+0.20 0.69+0.01
T2 73.81£12.96 2.12+0.12 0.72+0.09
T3 94.35+29.91P 2.73+0.58F 1.17+0. 30"
T4 90.96+25.99 2.65+0.44F 1.09+0.22F
T5 83.38+19.20 2.58+0.33P 1.01+0. 16P

a SXFRRA LS P<0.05 ;8 5 TO L, P<0.05

2.5 WHEARAREMEEHELELLR AR EN
BB U 8] TICU 5= B I T 5 03 B i 8] | o 487 396 14 24
Yy e I T X6 B4, 2 R A it L (P<
0.05) ; WFFELH SR Ml K b | 2vE B DO REAS 4 iR IfiL

BRAE DCI AR T RYL, 2 R A 5T
X (P<0.05) , ALt Gs R A= R AL, 2 7 L5
TEE L (P=0.052) , B354 30 d JHAERIET
YHHRZH (P=0.012), W 6,

®o MABREREMESHRELLR

2057 [t Xf B 2H Geitit P
HUBHE SRS (d) 5.66+0.79 10.80£1.77 1=-19.36 <0.01
ICU 5 &R a] (d) 6.91+0.78 12.52+1.38 1=-25.71 <0.01
FEBERTTH] (d) 15.4x1.37 18.6+1.86 t=-25.72 <0.01
FHVE R IR (d) 0.51(0.31,0.64) 0.87(0.63,1.15) Z=-1.95 <0.01
BMERK I [ (%) ] 4(7.5) 12(22.6) X =4.711 0.03
SR (%) ] 5(9.4) 13(24.5) x> =4.283 0.038
i 1042 2E [ n (% ) ] 18(34.0) 29(54.7) X' =4.625 0.032
DCI[n(% )] 14(26.4) 27(50.9) X$=6.722 0.01
30d JHIER (% ) 7(13.2) 18(34.0) X =6.334 0.012
Jili TR [ (% ) ] 21(39.6) 31(58.5) X*=3.775 0.052
3 Wit HW TR 25% 1 DCI Y 322295 PR 2 i 4%

aSAH JE—Fh Z IR 28 &2 22 95299 , il 1N ) IOk 98 i
P5 BTN R 2R T G RE T R R — R )
M IR | e T2 DCT RO AESE . Hfs ) A%
7R, 2 BR aSAH AR MR HRIE(2 ~16 ) /10 1, 4
FIf A b BB 1 8% , DCI /& aSAH & K e
2 JE PN B0 4 M 1 R S B £ AR . e A T IR
B, PGt R, AW R LR 30% , ™ 5 5% &

SRR IR A S IR RS 3 ~4 d R, T
~10 d IAF I 14 ~21 d BT MR, WK sh
kR 2R f 7 AR 5 e 5 T R Bl S T R R L OE
AHIE /0N 1 0 I 4 o 28 AR 3 AN (H 25t B DR
AR B Sk R R IS

H A 5T 228 TCCD FRBICA] [FHE K55 B
AR BhA W | 2% AR SRR 3 & —Fhal i)z
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25 7 15 7 DX 3P i R 9 ek 2 A0 i Sl ., 77 5 1,
TR JEE T i i) U e 5 25 4 QU5 o A 3 8000 4 22 T i
., BEA: Budohoski %57 BIF 77 45 H /%, DCI # T
aSAHJ5 3 ~5 d HBL,7 ~ 10 d k3 @ik, 2 FE 7%
WrEf ., FIRET L aSAH T 14 d WS
I 16 ) DCI 3 KAt R S 7E aSAH J5 2 ~ 6
d, ARBFFELL aSAH RJF 7d R WEEL S it H s
I 25 o A P O A T, 7 3R OB R G i s
25 Jd /0 DCI KA, R W R B4 AE T3 ~ T5 A
Lindegaard 544 . Ifil & 4 2y 45 £ ¢ 10 YA F+i 2
WIS B AE T3 T4 ' T5 I Lindegaard $5%% | 1fil & 1
SRR T3 BEZH (P<0. 05) 5 4L AE T3 I s ) K
G Sl Jk T 347 0 9 3 R A TO B B o (HR AR
ZHAE T1 ~ T3 I AR A G 2 Jok P $47 it 7 3 AP T
XTREZH , $27R TCCD BEMS R I AR 7% B AR YT
A edE , B i R, 5 AKIF & DCT 4
I, I & DCL H B HE ABE R H &M 3.7.10
Ko 14d B g R M v 3h Bk P B i O
Lindegaard 544 | IV 20 5 B34 2w, $2 70 1 1L 37t
s, DCI & A AR e 5 3 — 202k H Logistic [B11H 73
Mras KM 3l ik 3 198 23 B | Lindegaard
TR RS aSAH FE I & DCI 7k 57 1 B
2, HPE X aSAH & IF & DCI YL AE g
5. Chang 25 BF5T 45 WoR |, aSAH B AR )T 2
~7 d K sk Vm 8 NnT 685 DCI & Al S AH
X A FT 245 R PR W IE 4L AE T1 ~ T3 B R
Fiki T 3 JoK V-89 0 ARG T X6 B2 A 5 2 ik ol
J225 ] DCT & AR T X BALH, $ 7w jR 0K g w3
JokSF-257 ol g o BE HE T RE 5 DCI & AEAHDG, DCI 1Y
R A S 1 O AL E A (CT) E
WLE S 14 1L Y 5 A 1 MR 22 ) R Ak 1 1 B R
A K ARSI 3 1 3R 97, 2 IE Bk 41 21 E 4
FEUAT , W T T DCI kA Z e E

I3 80 7 2 Ak — B A 2 A RL A - AR
WEFE I S5, 25 P B F 9 © 485 T aSAH JE 11
ARz AL, A8 By kU AR
BEALXT B3 56 B8 R 18 5 1l 9 3h g 2= Ak SR s
Anetsberger SERFFY & B B AR T 1A T AR T Ik 19
FRE IS DCI AR AR I BAE B 3 4 A B
HAEEIIREEEIA 1 Al-Mufti 2058 & BRI
2 aSAH AR RA ! Hid 2t 2 i BR il
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PR 7 6t vl BE 250 H s v 5 >, 2019
R R L BT s S a2 iR AR R A U R AR TR
ST A I IE 0GB ML o, AFBE DCT,  Hp [ A 24 i
PN Sk R It PR 5 B HE RS (2024 fR) A7 4T T aSAH
SR FR T I A S B O KR Y kA R BRIk
V5 m 28 R TE R BB R R T SR IR 1
Bl AFIE IR O LA 1 B g A AN [] &
Ao A AR BT M A g 2 s TR
P A SN SRR I I 2R A RS — R A LA B
RAEB NSRRI, — TSR R R
B AEREE B IS IR & gk A HA 25 1t ] LARR AR A 284 /ot
P Bl FR 3 DCT ARl i i) & A e

ARG H bR ) PR R B, 45 A
& TEPENL 259 B 8 25, 3@ 3 PiCCO $2 AR
DO i A P | AR R A BE ) | M A Ak
7K SR A A T i 5 R ), de R L L8 B, LA
S BRI S A AR R -, BRAEAIFSY, KR
B & B, SR EL PiCCO $ R $8 S 1 145 B Y
R U 5 A Y B AR i ICU B ] B
Bf R IR T 0 R A, 25 R e it 22 B 3 JF Hal ot
PiCCO i AR MAT AR B AR I D 2 eIl fi 4 | 2t
ik i e A 3, RARKAE N B 5T & B PiCCO Wi i
S 0] BE MK aSAH J5 B I & K i i A A=
DA A 45 1ICU A B i ) R s e
], BEUEE 6 A5 MRS # & I RER 14,
IR At 7K b £ 3 I DR TS S BRI, 5 A ST
R PICCO Wil B A 0 2 I &8 AP B 3 £ 2 % b
VR A B B TRD ARG BT R T X A AT 5
18, @k ITTBVI EVLWI, CI Bk W I 45 5 22 4F ik
BEAEIR SCAE ARDS H bR 3 [l P AN IR 9T, BF ST A
Pa0,/Fi0, Sa0, 8 T Xt 4], ZLf#Z . MAP .CVP 3
T XTHRAL, SevO, = F X IR (P<0. 05) , 7K ITB-
VI EVLWI, CI Bt W5 48 S g 8 ko35 8 5 i e 1y
RE St 3l 7 22 R A . HE R AT g 2 1 PiCCO
WEDXT EVLWLCL 5548 b5 47 S B W fin 5 v 44
R WERR AL 2 R B R R IR ik F
e RO IS T A AR, A Al A o R A 4 A
HE A P9 D REVK A2, o5 4 B 10 A B4 5 () B A
MR Z K 5045 DL Bk, 80 il K B, B0 A
RS SE PRI REIR & . AWFR B TE W 51558
L3 Bh 1245 B A0 F, PiCCO Wi I3 R 48 T4
HARS M2 A TIAE aSAH B i FHM (e, #F
FeERERLL CLITBVI . EVLWI & H AR m) &5 545
PEAEIL AL aSAH BB I3 20 1 27 R A 38 im0 ik 4
Hh Ul A Ao 7 ey B A N AR T U PR
O AR LA S L EURE A, B AR S P Il 7K i | 2k
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B A5 G Il A R 2R A I R kAR 46 A ICU 5
B[] 5 3 R E) . 2 B B DK R PiCCO 8 3 X A
HAS TG B AT 2 U0 W I LIRS o 4 48 S AN, ik
HRETE, WA RFM LA, FTLFE aSAH i
HEFARYIE H PicCO Wil B A Rl LLHS Bl il IR B2
S VR PEAG LA A R3S, B B T45 5 aSAH
B RS B b VR SRR R R
IR RE R A B RN TR,

gi ATk, Bbs S kR A B4 A TCCD B
BRUARAL aSAH B3 0.0 E R BT, 5 v O B
PRUESIE P51, 93 /0 P i VK 3 3 sl e it 8
A= Bl DCI iR b 85 3 & i & AR 3% BEAIK ICU 43¢
BA S I) 5 08 BE s ], A aSAH SR B R AER, [H )2
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