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Echocardiographic Diagnosis of Pulmonary Arterial Hypertension
in Chronic Lung Disease with Hypoxemia

Jung Hyun Chang, M.D.
Department of Internal Medicine, Colledge of Medicine, Ewha Womans University, Seoul, Korea

Background : Secondary pulmonary hypertension is an important final endpoint in patients with chronic
hypoxic lung disease, accompanied by deterioration of pulmonary hemodynamics. The clinical diagnasis of pul-
monary hypertension and/or cor pulmonale could be difficult, and simple noninvasive evaluation of pulmonary
artery pressures has been an relevant clinical challenge for many years. Doppler echocardiography might to be
a more reliable method for evaluating pulmonary hemodynamics in such patients in terms of the accuracy,
reproducibility and easiness for obtaining an appropriate echocardiographic window than M-mode echocardio-
graphy. The aim of this study was to assess echocardiographic parameters associated with pulmonary arterial
hypertension, defined by increasing right ventricular systolic pressure(RVSP), calculated from trans-tricuspid
gradient in patients with chronic hypoxic lungs.

Method : We examined 19 patients with chronic hypoxic lung disease, suspected pulmonary hypertension
under the clinical guidelines by two dimensional echocardiography via the left parasternal and subcostal ap-
proach in a supine position. Doppler echocardiography measured RVSP from tricuspid regurgitant velocity in
continuous wave with 2.5MHz transducer and acceleration time(AT) on right ventricular outflow tract in
pulsed wave for the estimation of pulmonary arterial pressure.

Results : On echocardiography, moderate 1o severe degree of pulmonary arterial hypertension was defined as
RVSP more than 40mmHg, presenting tricuspid regurgitation. Increased right ventricular endsystolic diameter
and shortened AT were noted in the increased RVSP group. Increased RVSP was correlated negatively with
the shortening of AT. Other clinical data, including pulmonary functional parameters, arterial blood gas analy-
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sis and M mode echocardiographic parameters were not changed significantly with the increased RVSP.
Conclusion : These findings suggest that shortened AT on pulsed doppler can be useful when quantifying pul-
monary arterial pressure with increased RVSP in patients with chronic lung disease with hypoxemia. Doppler
echocardiography in pulmonary hypertension of chronic hypoxic lungs is an useful option, based on
noninvasiveness, under routine clinical practice. (Tuberculosis and Respiratory Diseases 1999, 46 : 846-855)

Key words : Pulmonary hypertension, Hypoxic lung disease, Doppler echocardiography.
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Fig. 1. An example of tricuspid regurgitation on two dimensional echocardiography(left) and
continuous wave Doppler ultrasound(right). Color flow shows TR and the degree of re-
gurgitant flow is 3.13m/sec. Transtricuspid pressure gradient is 39mmHg.

Fig. 2. An example of measurement of acceleration time on RV outflow tract. In this case, PEP
(preejection period) is 70msec, AT(acceleration time) 70msec, and EP(ejection period)

230msec.
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RVSP=4*(peak tricuspid systolic velocity)*+
right atrial pressure
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Table 1. Demographic data in patients with chronic lung disease with hypoxemia(n=19)

Age(year)*
Sex : Male*
BSA(m?)
Mean B.P.(mmHg)
Heart rate(/min)
Underlying lung disease
COPD
Tuberculous destructive lung
kyphoscoliosis
Smoking : nonsmoker
ever smoker
Dyspnea scale’: 2
3
4
Duration of dyspnea(year)
LV ejection fraction(%)
Presence of tricuspid regurgitation(TR)

Estimated RV systolic pressure in TR (mmHg)

66113
11(58%)
1.47+0.23
90+13
88+24

14
4
1
8(42%)
11(58%)
3
13
2
9.31+9.0
63+7
15(79%)
45117

*Mean+SD *Number( %)

*Dyspnea scale(0-4)

— 849 —




- J.H. Chang —

Table 2. Hemodynamic and physiologic parameters according to RVSP degree in patients of

chronic lung disease with hypoxemia

RVSP <40 RVSP =40
Number 11 8
Age 68+12 63+15
Sex : Male 7(64%) 4(50%)
Mean B.P.(mmHg) 87+13 95+12
Heart rate(/min) 81+18 97 +28
Dyspnea score 2.8+0.6 3.1+0.4
Duration of dyspnea 7.3+7.6 11.5+£10.3
LV ejection fraction( %) 62+8 64+7
Tricuspid valve systolic velocity(m/sec)* 24+0.3 3.3+0.5
Subcostal 4 chamber view
RV enddiastolic diameter(mm) 35.3+11.1 38.8+9.3
RV endsystolic diameter(mm)* 23.9+5.5 29.9+5.4
RV enddiastolic area(cm?) 10.7+34 14.5+5.8
RV endsystolic arear(cm?) 6.1+1.4 8.3+3.6
Enddiastolic free wall thickness(mm) 74+1.8 84+1.5
Endsystolic free wall thickness(mm) 9.0+2.6 9.8+1.9
RV outflow tract diameter(mm) 225+4.0 20.6+£7.0
Interventricular septal thickness(mm) 9.6+2.0 11.4+2.2
Pulsed doppler in RV outflow :
Acceleration time(msec)* 96.4+16.4 82.1+9.0
Preejection period(msec) 97.3+£23.2 88.1+18.9
Ejection period(msec) 249.51+43.6 236.9+40.9
PaCO.(mmHg) 50.4 +£13.0 53.5+11.6
PaO,(mmHg) 60.1+17.3 47.4+10.6
FVC(%) 67 +20 48 +£25
FEV (%) 45+ 15 32+14

RVSP(right ventricular systolic pressure), measured echocardiographically
*Statistically significant, nonparametrically (p<<0.05)
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Fig. 3. Correlation between RVSP and accelera-
tion time. RVSP 40mmHg is a reference
line.
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