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Left Ventricular Peak Systolic
Pressure/End-Systolic Volume Ratio
Change After Dobutamine Infusion
for Predicting Left Ventricular
Contractile Reserve: Comparison

With Epax
gpooog Morihisa SEKIDO, MD
gooog Ryota UEMURA, MD
gooog Morimasa TAKAYAMA, MD, FICC
o oo o Kaname KIUCHI, MD
O oo o Jun  NEJMA, MD"
gooog Teruo TAKANO, MD, FICC

Objectives. Genuine left ventricular contractile function is difficult to assess in the clinical setting. Left
ventricular peak systolic pressure/end-systolic volumg Pps/Vesliatio may be misleading because this
index takes no account of the left ventricular end-systolic point and V, intercept in the pressure-volume
relation geographic curve. End-systolic pressure-volume relation and maximum chamber elastance derived
from left ventricular pressure-volume loops can provide reliable estimates of contractile function.
However, the feasibility of this technique for clinical purposesis limited, because it requires instantaneous
measurement of |eft ventricular pressure and volume. This study assessed the feasibility of using Pps/Ves
ratio for predicting the left ventricular contractile reserve by direct comparison with maximum elastance

0 En[derived from left ventricular pressure-volume loops.

Methods. Studies were undertaken in 18 consecutive patients aged 60+ 9 years who underwent cardiac
catheterization. On-line instantaneous left ventricular volume was derived from the acoustic quantification
method by transthoracic echocardiography. Pps was determined by pressure manometer tipped wire and
Ves was measured automatically from acoustic quantification software in an ultrasound system. Pps/VVes
was compared with E,,, derived from each simultaneous pressure-volume loop during inferior vena caval
occlusion before and after dobutamine infusion. E;,., was determined as the slope of end-systolic points for
each loop with the use of an automated iterative linear regression technique. Left ventricular contractile
reserve was assessed by evaluating its functional response to 10u g/kg/min of dobutamine infusion.

Results. Pps/Ves showed significant correlation with E,, in all patients r 0 0.70, p0 0.0001[1
However, scattered distribution of V, value differences were noted. Contractile reservel Pps/V esCshowed
strong correlation with contractile reservel E, . despite V, value differences r [ 0.927, p0 0.0001C1

Conclusions. Pps/Ves change after dobutamine infusion may minimize individual V, distribution. This
simple index could be used to evaluate left ventricular systolic performance without requiring the left ven-
tricular pressure-volume relationship and volume unloading maneuver.
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ESPVR(after 3 -1 stimulation)

” ESPVR (control)

® (Ves, Pps)
O (Ves, Pes)
Pes = B (Ves-V)
APps/Ves
AE,..= APps/Ves
V, =0 v, A\

Fig. 1 Representation of the formula and individual
characteristics of E,, and Pps/Ves
AE, L] solid linesCland A Pps/V e8] dotted lineslare
equivalent despite different V, values after inotropic
modulation with3 -1 agonist.
PO pressure; VO volume; ESPVRO end-systolic
pressure-volume relationship; PpsO left ventricular
peak systolic pressure; Pes[] left ventricular end-sys-
tolic pressure; Ves left ventricular end-systolic vol-
ume; E.[ maximum elastance.
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Left ventricular pressure data —» PGW-14(NEC) —*
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IVC occlusion

LVP

Volume
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Left ventricular volume data ——— Sonos 2500

» MP-100(BIOPAC)

Fig.2 Example of echocardiographic image and simultaneous left ventricular pressure-volume
curve during IVC occlusion from Patient 8in Table 1
The analog left ventricular pressure-volume was directly recorded on a computer workstatiof Apple
Computer Inc., Macintosh G3[through a customized hardware and software interface.
IVCO inferior venacava; LVPO left ventricular pressure.
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Fig. 3 Linear regression plots comparing the relation-
ship between the acoustic quantification method
and cineventriculography
Left ventricular end-diastolic volumgl upper(] left ven-
tricular end-systolic volumg middlel] and left ventricu-
lar gjection fractionl lower (]
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Table 10 Results of individual hemodynamic parameters

Patientd] Agel yr10 Cardiac 0  Cardiac index(] PpsC Ves[d Pps/Ves Emax] ESVImiO O
No. Sex disease Olmin/meO0 0 OmmHgO O OmliOO OmmHg/mIO 00 mmHg/miO 0O OLVGO O
10 55/MO HHDO 4.9 126 102 12 12 143
20 51/M0O MyocarditisO 2.9 108 46 2.1 13 65
30 50/M0O oMIO 2.8 125 57 2.2 0.9 80
40 57/M0O HHDO 24 199 60 33 33 66
50 77/FO ARO 17 104 114 0.9 14 126
60] 72/F0] oMIO 2.2 136 74 18 2.3 107
30 7oMO omId 29 103 46 2.3 2.8 57
70 73IM0O oMIO 3.1 167 39 4.3 25 45
90 43/M0O Myocarditis[] 2.0 160 84 19 18 52
100 6o/MO DCMO 31 140 123 11 11 96
110 62/M0O ARO 2.1 99 115 0.8 0.9 162
120 52/M0 DCMDO 18 99 136 0.7 0.6 191
130 63/FO HHDO 3.0 184 36 51 33 78
1401 64/M0O DCMO 2.1 130 127 1.0 0.7 256
150 47/MO  ALCOHOLICO 2.7 138 25 5.6 2.3 36
160 65/M0O DCMO 31 99 85 12 12 175
170 56/M0O MRO O 165 26 6.3 2.6 36
18 65/M HHD O 136 27 5.0 2.1 30

ESVO end-systolic volume; MO male; FO female; HHDO hypertensive heart disease; OMI0 old myocardial infarction ; ARC aortic
regurgitation; DCMO dilated cardiomyopathy ; ALCOHOLICO alcoholic cardiomyopathy ; MRO mitral  regurgitation. Other
abbreviationsasin Figs. 1, 3.

Table 200 Individual hemodynamic changes before and after inotropic modulation by dobutamineinfusion

Patient [J Baseline After DOB infusion CR

No. Vo Enax  PpsVes dP/dt max Vo Ew«  PpsVes dP/dt max Ernax Pps/Ves
10 020 120 1.20 1,1000 0en 2.60 2.30 1,3730 2.100 1.900
20 0610 1.30 240 1,3200 0220 260 5.00 2,9300 1.970 2.140
30 0510 o0.90 2.20 1,5260 0110 350 8.80 3,1290 3.980 3.640
40 050 3.30 3.30 2,1740 0190 6.90 5.40 3,0510 2.080 1.650
50 0410 140 0.90 1,3230 0430 2.00 1.20 1,4630 1.440 1.200
60 340 230 1.80 1,0110 0460 310 170 1,28901 0.90 1.640
70 gos50 280 2.30 1,4080] 030 4.90 5.40 2,9590 1.950 2.2000
80 g270 250 4.30 2,4280 0120 290 4.50 2,2700 1.140 1.040
90 020 180 1.90 1,4630 0140 4.80 3.50 2,0280 2.630 1.840
1000 010 1.10 0.60 9200 010 1.20 0.70 9890J 1.040 1.030
110 080 0.90 0.90 7610 g7gd 1.60 1.50 1,3510 1.800 1.700
120 gen 0.60 0.70 1,3390 010 0.70 0.70 1,5880 1.080 0.920
130 0120 120 3.30 1,21800 gosen 2.60 2,90 1,096 0.870 0.720
140 0450 0.70 1.00 1,1630 gesd 0.50 0.50 1,0500 0.780 0.540
150 0290 230 5.60 1,1580 0160 4.50 7.90 2,0200 1.960 1.410
160 01ed 1.20 1.20 8570 0180 240 1.90 1,5070 2.050 1.620
170 O370 260 6.30 2,1550 0300 340 8.40 3,0270 1.300 1.340
18 031 21 50 1,4890 013 37 6.0 1,3700 1.750 1.19

DOBLI dobutamine; CRLI contractile reserve. ther abbreviations asin Fig. 1. 0 U
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