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Objectives. The effects of pulmonary resection on cardiac function have not been well characterizedd
This study used Doppler echocardiography to evaluate preoperative and postoperative right and left ven-
tricular function with preload augmentation by elevation of the legs.

Methods. Twenty-one patientSl 12 males, 9 females, mean age 64+ 11 yearsCundergoing pulmonary
resection for lung cancer underwent concurrent examination of cardiac and pulmonary function at 1 week
preoperation and 4 weeks postoperation. Cardiac function of right and left ventricles was assessed by
Doppler echocardiography to record waveforms of transtricuspid flow and transmitral flow. Assessment
was made in the supine position and with leg elevation 60°to apply preload augmentation. We measured
the interval between cessation and onset of transatrioventricular flow, ventricular gjection time and Tei
index as an index of global ventricular function. Peak velocity of early fillingl ECand atrial contractiofl Al
were measured from the transtricuspid and transmitral flows to calculate E/A of the right and left ventricles

0 ER/ARC EL/ALO Pulmonary function tests yielded the forced vital capacity expressed as the ratio to the
predicted value as an index for the pulmonary vascular bed area.

Results. The postoperative cardiac function without preload augmentation was comparable to the preop-
eration function. With preload augmentation, the postoperative ER/AR was less than preoperation in the
patients with postoperative forced vital capacity § 80% of the preoperation value. There was a significant
correlation between the postoperation versus preoperation ratio of ER/AR and of forced vital capacitiy r O
0.66, p 0.0028And ratio of right ventricular Tei index and of forced vital capacityl rO0 0.61, pO
0.0034(1 There was a possibility that right ventricular Tei index indirectly indicated the state of pulmonary
vascular bed area.

Conclusions. The right ventricular Tel index is useful to estimate preoperation and postoperation global
right ventricular function. No close relationship between ER/AR and EL/AL at preoperationl r 0 0.70, pO
0.00040was found in the patients with postoperative right ventricular Tei indexd 0.1 greater than at pre-
operation. Pulmonary resection might affect the diastolic function of the right ventricle more than the left
ventricle, possibly because of reduced compliance of the right ventricle indicated by an increased atria
contraction at postoperation with preload augmentation.
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Fig. 1 Schematic drawing of transatrioventricular
Doppler flow
Filling pattern is characterized by 2 filling waves. The
early fillingl ECvave begins with mitral or tricuspid
valve opening followed by the atrial contractiof) A
wave.
EO peak rapid filling of flow velocity; AO peak atria
flow velocity ; all the interval between cessation and
onset of transatrioventricular inflow; b0 ventricular
gjection time.
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Tablel Preoperative and postoperative right and left ventricular function parameters obtained
from pulsed Doppler echocardiography and pulmonary function parameters derived from

the pulmonary function test

gooooooocoooooooo

Before operation After operation p vaue
ER] m/secO] 0.39+ 0.09 0.39+ 0.11 NS
AR] m/sec 0.39+ 0.10 0.44+ 0.130 NS
ELC1 m/secO 0.47+ 0.09 0.47+ 0.12 NS
AL m/secO] 0.59+ 0.16 0.60+ 0.16 NS
ER/AR 1.05+ 0.36 0.92+ 0.28 NS
EL/AL 0.85+ 0.27 0.86+ 0.40 NS
HRI beatsmin0 69+ 6 76+ 13 0.005
LVEF 0.69+ 0.06 0.68+ 0.05 NS
Fva 1o 3.05+ 0.86 2.30+ 0.76 J 0.0001
RV Tei index 0.22+ 0.05 0.32+ 0.06 00 0.0001
LV Tei index 0.35+ 0.12 0.36+ 0.10 NS

Valuesare meant SD.

ErO peak rapid filling of transtricuspid flow ; ARl peak atrial flow velocity of transtricuspid flow ; ELO peak rapid
filling of transmitral flow; ALO peak atrial flow velocity of transmitral flow; HRO heart rate; LVEFO left
ventricular gjection fraction; FVCUO forced vital capacity ; RV O right ventriculaf] ventricled ; LV O left ventricular

O ventricle[ ; RVYJ LVTei indexd index for global systolic and diastolic myocardia performance of RV] LV

Table2 Parameters of preoperative and postoper ative transtricuspid and transmitral flows at rest

and during preload augmentation

Control Preload augmentation p vaue
Preoperative
ER] m/secO 0.39+ 0.09 0.42+ 0.09U 0.0023
AR] m/secl] 0.39+ 0.10 0.38+ 0.10 NS
ELC m/sec 0.47+ 0.09 0.56+ 0.12 O 0.0001
AL m/secO 0.59+ 0.16 0.62+ 0.17 NS
ER/AR 1.05+ 0.36 117+ 0.37 0.0029
EL/AL 0.85+ 0.27 0.94+ 0.28 0.0021
Postoperative
ER] m/secO] 0.39+ 0.11 0.38+ 0.11 NS
AR] m/secl] 0.44+ 0.13 0.46+ 0.08 NS
EL m/secO 0.47+ 0.12 0.50+ 0.12 NS
AL m/secl] 0.60+ 0.16 0.63+ 0.17 NS
ER/AR 0.92+ 0.28 0.93+ 0.35 NS
EL/AL 0.86+ 0.40 0.83+ 0.31 NS

Vauesare meant SD.
Abbreviationsasin Table 1.
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Table3 Parameters of the patients with postoperative forced vital capacityH 80% of the
preoper ation value

Before operation After operation p vaue
ER] m/sec] 0.42+ 0.09 0.38+ 0.11 NS
ARl m/sec] 0.39+ 0.11 0.45x 0.12 NS
ELC m/sec 0.49+ 0.09 0.49+ 0.12 NS
AL m/secl] 0.57+ 0.14 0.61+ 0.16 NS
ErR/AR 1.12+ 0.38 0.86+ 0.27 0.0031
EL/AL 0.90+ 0.26 0.89+ 0.45 NS
HRI beatsmin 70+ 6 78+ 13 0.001
LVEF 0.70+ 0.06 0.68+ 0.06 NS
Fva IO 3.01+ 0.99 210+ 0.77 [J 0.0001
RV Tei index 0.21+ 0.05 0.31+ 0.07 [ 0.0001
LV Tei index 0.35+ 0.10 0.36+ 0.09 NS
Values are meant SD.
Abbreviationsasin Table 1.
TTF TMF
Rest Legs elevation
Rest Legs elevation

Preoperation

Postoperation

Fig. 2 Typical transtricuspid and transmitral flow pattern at rest and during preload augmentation
in the preoper ative and postoper ative periods
TTFO transtricuspid flow; TMFO transmitral flow.
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