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[ Abstract ] Objective To study the effects of fluid loading during fluid resuscitation on
hemodynamics and cerebral perfusion ( CPP) under different levels of intra-abdominal pressure (TAP).
Methods Forty swine were employed in the study. Hypovolemia was made by blood withdrawal of 30% of
estimated blood volume from each animal through the carotid artery line. All swine were randomized
(random number) into four groups, namely TAP,,, TAP, s, TAP,s and TAP ;5. Then N, gas was used to
inflate in the abdomen slowly for elevating the IAP to 0, 15, 25 and 35 mmHg. Fluid loading were
performed with 500 mL hydroxyethyl starch within 30 minutes. Hemodynamic variables were evaluated by
PiCCO. Heart rate (HR), mean arterial pressure ( MAP), central venous pressure ( CVP), cardiac
output (CO), global end-diastolic volume index (GEDVI) and stroke volume index (SVI) were measured
30 minutes before fluid loading and 30 minutes after fluid loading. After placement of intracranial pressure
optical fiber probe in the ventricle connected to intracranial pressure monitor for continuous monitoring of ICP
changes, cerebral perfusion pressure ( CPP) could be calculated. Results (1) HR decrease, MAP
increased, SVI, CI and GEDVI significantly increased after fluid loading in all four groups (IAP,,, TAP,,,
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IAP,,; and TAP,;;) (P <0.05), and there were not significant changes in CVP and EVLWI (P >0.05).
SVRI decreased significantly in group IAP,s, IAP,,s and TAP s respectively (P <0.05). (2) ICP
increased significantly in group TAP, s, TAP,,; and TAP ;s (P <0.05), and CPP increased significantly in
group IAP,,s and IAP;;; (P <0.05) while CPP only slightly increased in group IAP;;; (P >0.05).

Conclusion

circulation of swine due to increase in CO and improve CPP.

When combined with intra-abdominal hypertension, fluid loading could improve the

[ Key words] Intra-abdominal hypertension; Cardiac output; Fluid loading; Stroke volume variation;

Intracranial pressure ; Cerebral perfusion pressure
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fERRZ M 40 L, (A (20 £2.6) kg, H
T R R o B T T v B e sl ) S 3 v B A
SEROHTAR T 24 h, AERIK . SR SRR 20 mg/kg |
BTHGA 0. 5 mg LA TE S HEAT5 SRR, 3 N0 9
6~8 mg/ (kg h), JFRE2 ng/ (kg h) FIP
PEUREZ 2.5 ng/ (kg - min) FFEE KR A E R R
Bk 2. AUE A S5 I AL ( HAMILTON-GS,
Switzerland ) 4 BFM, A5 75 i A ] 25 ] K
WA (V-SIMV), @& (VT) 10 ml/kg,
PESKIEJE (PEEP) 5 emH,0 (1 emH,0 =0.098
kPa), I:E=1:1, MU 3 Ik — A ALsx o>
K (PaCO,) #EATIH%E, H PaCO, 4EFFTE 35 ~ 45
mmHg (1 mmHg = 0. 133 kpa), W& A A KT 405K
(Fi0,) 100% . M5k 4 mL/ (kg - h) Fpgiiik
THEANE, IR B4R AR 36 ~37 C, fir
ARBEBNHIKEAPOBHK RS (TF,
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M SVIEGm (4 P <0.05), CVP WITEH] 284k (P
>0.05), IAP, 41. IAP, 41l IAP, 41 SVRI &%
TR, ZRHEAGIFEN (¥ P<0.05); %4
EVLWI 2% &8 X (#HP>0.05); Wk,
2.2 AR IAP KEREEHRFMREN NFEZUR
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5 IAP ZHHLHL, TAP,,s il TAP, H IR KK I )5
AL ACI, AGEDVI, ACI% F AGEDVI% 2% 53
TGt E X (P>0.05), H IAP 41 ACI &

Fwh, ZRAAZITFEX (P<0.05), I
x2

F 1 A AP AR 53 MRS 11 (n=10, % +5)

Table 1  Effects of different levels of intra-abdominal pressure on fluid resuscitation revealed in hemodynamics of swine
(n=10, x £s)

ity AP 41 AP s 41 AP s 24 1AP ;s 4
HR (¥X/mim)

BN 133.4 +11.8 153.4 £17. 1 169.0 +15.0 173.7 +30.0

BN 103.5 +9.4* 126.1 £23.1* 128.7 +26. 1° 139.0 +35.2¢
MAP (mmHg)

BNl 83.7 £24.2 103. 1 £18.5 88.6 +16.4 90.5 +21.2

GBIV 109.3 +17.1* 119.7 £16.5° 114. 8 £25. 3¢ 113.4 £23. 8¢
CVP (mmHg)

BIRHT 1.9+1.3 1.3+2.3 4.4£2.3 5.12.8

DN -0.6+1.5° 2.4+1.6 2.9+3.0 5.5+2.4
CI [/ (min - m?)]

N 3.9+0.9 L ) 2.9+0.9 2.4+0.9

RN 5.9+1.1° 5.7+1.3" 4.3+0.7" 3.3x0.9°
SVI (mL/m?)

RNl 29.4 +6.9 24.2+7.3 17.2 +4.6 14.3 +5.7

CBiNE 56.2 +7.9° 43.8 +7.7° 33.5 +5.6° 25.5 +10.0°
GEDVI (ml/m?)

BN 485.8 £51.3 417.5 +68. 4 365.8 £65. 1 325.0 £65. 1

BN 642.9 +81.6° 578.5 +98.4° 499. 6 +70. 4* 428.8 +126. 0"
SVRI [kPa-s/ (L-m?)]

DN 178.2 £47.8 238.2 £55.7 255.5+74.1 312.7 £96.6

BN 155.9 £43.2 178.5 +48.1° 212.7 +49. 4° 269.7 £81.3"
EVLWI (mL/kg)

RN 10.1 1.8 12.6 £7.2 11.9 +5.8 11.9 +5. 4

BV 9.7+1.9 10.9 +2.8 11.1+2.7 11.0+2.9

T SRR IRAT IS, P <0. 05

T2 A AP KPR IR S M S ) F AR AL [n=10, M (Py, P3) ]
Table 2 Changes of hemodynamics index after different levels of intra-abdominal pressure during fluid resuscitation [n =10,

M (PZS’ P75)]

Eistun IAP 4H IAP, s 41 IAP,s4H TAP 35 41
ACI 2.0 (0.76, 3.50) 1.9 (0.24, 4.18) 1.4 (0.15, 2.11) 0.9 (0.22, 2.09)°
ACI% 55.5 (14.0, 100.0) 60.2 (4.0, 154.0) 55.3 (5.0, 91.0) 50.4 (7.0, 153.0)
AGEDVI 165.2 (65.0, 315.0) 161.0 (36.0, 353.0) 133.8 (35.0, 231.0) 103.8 (16.0, 314.0)

AGEDVI1% 35.6 (12.0, 78.0) 41.5 (8.0, 107.0) 38.9 (9.0, 74.0)

33.0 (5.0, 102.0)

E: ACL, AGEDVI JMlERRM ARG ARl ACL% . AGEDVI% /M HIFoRa 7RI A s ks 5 IAP A1 LA, " P <0.05
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2.3 A[E IAP 7K I ik & 75 3 i R IR B i
EBI S0
TAP 4, TAP, s 4. TAP,s 41 Fl TAP 41, &
R IRE ICP ¥R #E T (5 P <0.05), TAP,s Al
TAP, . 4 CPP gRig 1 (¥ P <0.05), T AP,
4 CPP & EJHEa#, ZERIGIT¥FEX (P>
0.05), Wz3,
3 AIE] TAP 7KV 95 A 52 5505 F A s e Jli 0 32 s 1) 52 i
(n=10, x+s)
Table 3  Effects of different levels of intra-abdominal pressure
on intracranial pressure and cerebral perfusion

pressure of swine during fluid resuscitation (n =10,

xX*s)

2151 ICP (mmHg) CPP (mmHg)
AP, 4

RN 9.316.0 74.4+23.1

DIV 13.5+5.7° 96.0 +16.9*
TAP, s 4

BN 14.5 6.8 88.6 +14.2

2okE 19.8 £5.7° 99.9 +14.1
AP, 41

BN 17.9 6.6 70.7 +14. 1

2E 27.7 £6.9° 87.1£21.7°
AP s 40

BN 21.0%7.0 69.5+17.8

2E 35.1+7.3" 78.3 +20. 1°

T SWIREIET L, P <0. 05
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