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Efficacy of different hemodynamic parameters in assessment of low stroke volume index caused by volume

deficiency in major non-cardiac surgeries
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[Abstract] Objective To investigate the efficacies of heart rate (HR), mean artery pressure (MAP), central venous pressure
(CVP), pulmonary artery wedge pressure (PAWP) and stroke volume variation (SVV) in assessing low stroke volume index (SVI)
caused by volume deficiency in major non-cardiac surgeries. Methods Twelve patients undergoing sacral or retroperitoneal tumor
resection were enrolled in this study. After induction and onset of mechanical ventilation, radial artery was cannulated and connected to
FloTrac for BP and SVV monitoring. Swan-Ganz catheter was placed via internal jugular vein into the pulmonary artery for CVP,
PAWP, and SVI monitoring. HR, MAP, CVP, PAWP, SVV, and SVI were recorded every 30 min. If phenylephrine was injected
within 5 min before the time point for data-record, the record should be postponed to 5 min after the injection. If vasoconstrictor or
cardiotonic was injected intravenously and continuously to keep the normal blood pressure, the data-record in this patient should be
stopped then, otherwise it should be stopped when the concentration of sevoflurane was turned lower at the end stage of the operation.
The receiver operating characteristic (ROC) curves of HR, MAP, CVP, PAWP, and SVV were made according to a low stroke volume
which was less than 25 ml/m’ and AUC(area under curve) were counted. Results The AUC of SVV for assessment of a low SVI was
0. 837, while AUC of HR, MAP, CVP and PAWP were 0. 615, 0. 647, 0. 623, and 0. 658, respectively. The highest Youden’s index
was at the point when SVV was 9. 5% in its ROC curve, with a sensitivity of 82. 4% and specificity of 74. 6%. Conclusion SVV is a
middle-level effective variable to assess the abnormally low SVI caused by volume deficiency, while HR, MAP, CVP and PAWP have a
low efficacy for the same assessment.

[Key words| hypovolemia; stroke volume index; stroke volume variation; hemodynemics

[Acad J Sec Mil Med Univ,2010,31(9):975-978]

FRCHER T AR R 5 IR DI BR R 2 AR A AR i R R S RIZL A A TR Y

[KFBH] 2010-04-05 [#=ZHH] 2010-08-03
[E&®EN] & %F.1W 4. Email: lbruicl@gmail. com
* 38 IAE # (Corresponding author). Tel: 021-81873484, E-mail: deng_x@ yahoo. com



* 976 -

B OFEERFFM 201049 HLE 31 &

2 FI W 5 A RN A IR TR 4R 70 YO JIE F 67T
PRUEA B0 O i, 48 A RRAG PR AR 1 S DAAE
I R _E 5 T 0 I8 30 77 27 F8 A an O ## ik Hs (CVP) il
BIKELUE (PAWP) 55, 2 0 — S0 S 1Y 3l 2o i IR
TR S WO I 1S 70 A B4 8 3 3200 28 U7 1 | ot 7
J7 BB 55 PR A 52 0, 25 116 DR VA A 10 1 5 Ok TR
HMEH BRI B, AR S (SVV) S D BB i 3R
B 1 2PN RE NS H R R v b T ML X NIRRT B
R RN P A AT AE TR T X0 W 67 e 4R
BRI, A B 5O R L0 30 ) 27 48 Bro0 %
(HR) ,F-¥18h ik (MAP) ,CVP,PAWP F13J1 RE 14 IfiL i
BN AER SVV AT A 3B AE 0 (SVD AL
FIEH BHIWTRE 7 NI A B X5 DI REJC 8 1 i
AR AT R AR L,

1 MEFEE

1.1 —#&FH BEMLESE 2008 4F 12 A 2 2009 4F 3
A TH B R 2 KU R e JRR R 45 00 422 A7 Ak i o
T B85 R B R i TR JBE 12 B, ASATERITZR . 5
P 8 0, Lotk 4 B 4RI 20~53 % MR (68, 011,
3) kg, BF(166.848.7) em, ABBEHIREGIFA.
A0 E Y REIGR RO R L O R L B
Ik e . L7 S A7 D I A EL P i A8 A5

1.2 mEL BNz BEAREE. 2K S h,
TR EE R R W F T A N B TG ] i
JE . 250 A K T FLIR SR T 200 ml S5 LB
PL6 ml/ (kg « h) A3 fifh 4 V0 3 J3 b 70 L 198 0 bR A%
WL R B A S 4 B RR B 7 Dk T S 0K G e
0.04 mg/kg MALHKER 0. 3 mg/kg JF KJE 2~3 pg/
kg FI% PEIRE2 0.9 mg/kg 1T MR 5 5 J LB
PL Vi 8~10 ml/kg, A3 8~ 14 K /min 4 FF
PerCO, 7E 30~35 mmHg(1 mmHg =0. 133 kPa),
ANF SR IE E (PEEP) , MR B EE ) 102 2, A7
BB Bk 25 ) B 4, % B FloTrac £ 4% Ml Viglieo Wi
DA ) 3 ok i, A SVIV 28 51N KO B G B
kS8, M ZE G Swan-Ganz S 4, 5l CVP,
PAWP.SVI, RHMA 2% ~3. 5% L e . ] W7 #
Jik R 58 25 K e | i 2 TR o R BRI, R b A
il (MAP <<55 mmHg) , 0] {915 45 7 6 %0 46 1 &
2y L LR R 50~100 pg # T H2 & I% , F (s
I S IR AR T I R A A A 0l T, S R SR
FRE L M AW S B R R VE B IR RS MmN
P2 R0 25

1.3 #H¥ERE L E®  TE FloTrac M Swan-Ganz &
EHHCE ST R B 20 LA K e )5 A5 R BR 30 min 47 [R] —

if 5 89 HR, MAP, CVP, PAWP ,SVV 5 SVI Wi,
TR T 0 S 5 22 TR 5 min YO8 TR LS T
FAE BRI A R B 5 2 )5 5 min B
75 iz 2B 38 75 B 0 0 T I G T 24 W B 25 )
(ZEM ERE EIRER VT E IR RS 4470 R
AR5 R B B 155 1k A5 ) 3 T R R R AL SR Wk
BF b, DA R AR ol 1 0 R A 3 P 24 4 WA A i 4 Bk
50 245 W) i e U LML AR T X SVT Y 52

1.4 %itsaE R SPSS 13. 0 G it -kt
75301 . /F HR.MAP .CVP,PAWP . SVV %545 5
Xt SVI <<25 ml/m” ) ROC £k, 8 i £& 7 m
(AUC) .95 % Al {5 X i) , H A2 DL b 4% 8 AR X 258 1R 2
FECSVIR TIEH AW R 71 . RIS Swets 1Y H]
FRAES  AUC FE 0.5 LAF, UEIA 48 A7 3 A 2 BT 6E 77,
AUCTE 0. 5~0. 7 Z [a], # ¥ 48 J1 B K, AUC 7E
0.7~0.9Z [0, HIWrfe I 55, AUC KT 0.9 HIWT
RE 3y, B 0 W Be ) b A5 sl 9 48 b L AR R
SPSS A= Y R BUE M (1 —fE R L TR B
R 55— D RIS b i S (E.

2 &5 B

Fr A R AEHIE N 88 41, B 1 i 7n 4 HR,MAP,
CVP.PAWP ,SVV X # Wi SVI<C25 ml/m” ) ROC H
2, AUC J 95% Al {5 X [H] WL % 1, HR,MAP, CVP,
PAWP [ AUC 7E 0. 5~0. 7 Z[a] , X} SVI<25 ml/m’
FIWTRE J1 54K, 10 SVV 9 AUC #£ 0. 7~0. 9 Z [a], %F
SVI<(25 ml/m’* B | Wr e Jy 4, & 2 Wox 7 A [A
SVV FLH B4 RO R — R 5B

ROC curve

Sensitivity

ur_' u't |.I=4> |.ll-H 1.0
I-specificity
1 HR.MAP.CVP.PAWP fl SVV A BE R E
S B SVI<C25 ml/m? {1 B th &
Fig 1 ROC curves of HR, MAP, CVP,

PAWP and SVV in assessment of low stroke volume index
caused by volume deficiency in major non-cardiac surgeries
HR: Heart rate; MAP: Mean artery pressure; CVP. Central venous
pressure; PAWP. Pulmonary artery wedge pressure; SVV.: Stroke

volume variation; SVI; Stroke volume index
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Tab 1 AUC and 95% confidence interval of HR, MAP,
CVP, PAWP and SVV in assessment of low stroke volume

index caused by volume deficiency in major non-cardiac surgeries

Parameter AUC 95% confidence interval
HR 0.615 0.475-0. 755
MAP 0.647 0. 503-0. 790
CVP 0.623 0.464-0. 781
PAWP 0.658 0.510-0. 806
SvVv 0. 837 0.742-0. 932

AUC: Area under curve

R 2 SVV AEFREHET SVI<25 ml/m’ I REEF (1— 457 F)
Tab 2 Sensitivity and (1—specificity) when
SVI<(25 ml/m’ at the different critical points

Critical point*( %) Sensitivity 1— specificity
2.000 0 1. 000 1. 000
3.500 0 1. 000 0. 984
4. 500 0 1. 000 0. 889
5.050 0 1. 000 0.778
5.550 0 1. 000 0.762
6.500 0 1. 000 0. 540
7.500 0 0. 882 0. 444
8.500 0 0.824 0. 365
9.500 0P 0. 824 0. 254

10. 500 0 0. 588 0.127
11. 500 0 0.529 0.127
12.500 0 0.471 0.079
13.500 0 0.118 0.048
14. 500 0 0.118 0.016
17.500 0 0. 059 0. 000
21.000 0 0. 000 0. 000

. Positive if greater than or equal to.”: The highest Youden’s in-
dex was 0. 57, which was at the critical point 9. 5% in the ROC curve

of SVV, with a sensitivity of 0. 824 and specificity of 0. 746
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