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Summary

Non invasive estimation of pulmonary artery pressure (PAP) is of paramount

importance in var!ous form of cardiac, respiratory and intensive care medicinc
practice. Using pressure gradient between different chambers enablcs a reliablc

estimation of PAP and are being largely practiced. In absence of these pressurc

gradient, various time interval or the ratios of pulmonary blood now velocit),
curve (PBFVC) in pulsed wave doppler echocardiography (PWDE) can predict

the PAP. But there is lack of general agreement as which parameter should be

used. We hypothesized that using separate time interval or their ratios of PBFV C

for different group of patient may improve the PWDE prediction of PAP. Forty-

six consecutive patients with different cardiac diseases and 20 consecutive control

persons underwent PWD echocardiographic examination. Pulmonary blood now

velocity curve derived time intervals-the time intervals-time to peak velocity

(TPV), Pre-ejection period (PEP) and right ventricular ejection time (RVET)
and their ratios were measured. The Doppler derivcd measurements wel'c
compared with cardiac catheterization (CC) measured PAP in 46 patients in
whom CC were done. PBFVC derived time interval TPV and the ratio PEPI

TPV correlated well with CC measured systolic PAP (r= -0.78 and r=O.77
respectively). For congenital left to right shunt disease the ratio PEP/TPV
improved the prediction (r= -0.87) while the same measure showed weal{
correlation in patients with left sided heart disease. Only TPV could predict
mean PAP in patients with left sided heart disease (r= .0.60). We concluded that
the use of separate PBFVC derived time interval or their ratio from PWDE
may improve the prediction of PAP with different pathological group ofdiseasc.

Introduction
septal defect and trans ductal pressure

Non-invasive estimation of pulmonary artery gradient in patients with patent ductus
pressure is one of the most important concern arteriosus enables doppler measures to
in cardiology. Using tricuspid regurgitation. estimate pulmonary artery pressure non-
pulmonary regurgitation, interventricular invasively'°u. In absence of these, pulmonary

pressure gradient in patients with ventricular artery pressure can be assessed by using
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different time intervals or their ratios from

pulmonary blood flow velocity curve in
pulsed waved doppler echocardiography14-14_

But studies have differed in using particular
time interval or ratios and no common

agreement on accepted time interval or their
ratios has so far been recommended 14-10.

Described empirical relation between doppler
time interval/ratios and pulmonary artery
pressure have also differed in mathematical
relations. We hypothesized that this
conflicting result is a mere reflection of
difference in patient group with different
disease where different mechanism of

pathogenesis of pulmonary hypertension
involves. In this study we tested if separate
time interval/ratio suits particular disease -
group in predicting pulmonary artery
pressure in these patients.

Materials and methods

This study was carried out during the period
from October, 1993 to July 1995, at the
department of cardiology of the National
Institute of Cardiovascular Diseases

(NICYD), Dhaka, Bangladesh and National
Center for Control of Rheumatic Fever and
Heart Disease (NCCRFHD), Dhaka,

Bangladesh. This study was performed on 46
patients who were suffering from various
forms of congenital and rheumatic heart
disease and admitted in the department of
cardiology for investigation or treatment
purpose. This study also included 20 normal
volunteer subject (control) to define Doppler

echocardiography derived normal pulmonary
flow velocity pattern and measures.

Exclusion criteria were patients with
pulmonary stenosis and patients with acute
rheumatic carditis. Echocardiography studies
were performed with ALOKA ECHO

December 20m

CAMER <\ SSD-870 in the NCCRFHD.
Dhaka. ll...nsducers of 2.5 mHz an 3.5 mHz
were used for M-mode and two dimensional

echocardiography. All the patients were
examined in supine and 30 degree left lateral
decubitus with left parasternal window. Two-
dimensional echocardiography views were

obtained using the conventional approach~'i2h.

Pulsed Doppler Echocardiography: Pulsed
doppler echocardiographies were obtained

with an ultrasonic pulsed doppler unit
combined with a cross-sectional and on M-

mode echocardiogram (Aloka SSD-870). The
instruments had both 3.5 and 2.5 mHz
mechanical transducer.

In pulsed doppler mode, one cursor line could
be interrogated for doppler sampl ing and the
ultrasound beam direction and the sample
volume were monitored as bright line and
spot on the line in the two-dimensional
echocardiography. After sampling site of the
Doppler signal have been established on the
cross-sectional image, the system was used
in doppler mode. Doppler output was
obtained as spectral display by fast Fourier

transformation. The bidirectional doppler
signal was recorded simultaneously with
cross-sectional echocardiography and
electrocardiogram on strip-chart recorder
(Aloka Ultrasound Recorder SS V-320,

Japan) at 50 mm/s paper speed. 'fhc

examinations were performed with thc
patient in supine and the transducer in the
second or third intercostal space along with
the left sternal border, with sonar beam aimed

laterally and superiorly. The sample volumc
was carefully positioned just below the

pulmonic cusp in the right ventricular
outflow tract on the two-dimensional
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echocardiograms. The width of the sampling

volume along with ultrasonic beam was
2mm.

Doppler velocity flow curves showed that
systolic ejection flow was away from the
transducer, that is from right ventricular
outflow tract into main pulmonary artery.
Doppler velocity flow curves fulfilling the
following criteria were recorded: (a)
relatively dense and distinct envelope of
highest maximal velocity (b) minimal
spectral dispersion (c) peak velocity across
pulmonary valve was 150m/s or less. Three
such consecutive beats were recorded and

following measurements were takenl4 (a)
Outline of flow (b) Time to peak velocity
defined as time from the onset to the peak

of ejection flow velocity (c) Right ventricular
pre-ejection period- defined as the interval
between the onset of Q-wave on

electrocardiogram and the beginning of
initial downward deflection of systolic

signal of doppler spectral display (d) Right
ventricular ejection time- defined as interval
between the onset and the terminal of systol ic

signal of doppler spectral display'4.,y (e)
Ratios of these time intervals of pulmonary
bloo.cJ flow velocity curve were also
calculated. These are ratios of time- to-peak

velocity to right ventricular ejection time,
ratio of right ventricular pre-ejection to time-
to-peak velocity and right ventricular pre-
ejection period to ejection time. The time
inervals were also corrected for heart rate by
dividing each time intervals by root over R-
R interval from the electrocardiogramI7.,y.

Right sided cardiac catheterization was
done in all patients. Modified seldinger
method usmg right or left femoral vein was
used in most cases. The numerical data

obtained from the study were analyzed

statistically. Standard error was taken as a
measure of variation and the mean of data

expressed as mean SE. The significance of
difference in qualitative data bctween
groups were worked out by student 't' test

(unpaired 't' test). Persons r test were done
to find out the significance of correlation.
Regression equation were done to derive the
numerical value to estimate the pulmonary
artery pressure. From these tests, the p values
were obtained using standard statistical

tables. p<0.05 was taken as minimum level
of significance. For all statistical calculations,
a personal computer was used.

Results

There were 46 patients, 26 male and 20
female. The age of patients ranged from 4 to
50 years, with mean of 24 years. Among 46
patients, 15 patients had rheumatic valvular
disease and 31 had congenital heart disease.
There was 15 patients who had normal

pulmonary artery pressure and 31 patients
showed pulmonary hypertension.

Pulmonary blood flow velocity curve
characteristics of 46 patients were assessed.
Different time intervals and their ratios are

given in Table-I

Tahle-I: Characteristics of"/luill/ollarv hlood/ll11\"
velocity curve /1m/lie (n=4o)

Profile MeaniSD
(msec)

115.10i30.57

142.06i35.35

101.15i18.42

0.95iO.37

Range
(msec)

55-176
77-229
60-140

0.38-2.08

Timeto peakvelocity

Timeto peakvelocitycorrected

Preejectionperiod

Preejectionperiod/timeto
peakvelocity

Timeto peakvelocity/
ejectiontime

0.39i010 0.18-0.68
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There was no significant difference between

control group and group I in all of the above

four time intervals and their indices (p=>O.I).

There was significant difference between

control group and group II (p=<O.OOI). The

difference was also significant between group
I and group II (p=O.OOI) (Table-II).

Tahlc-II: Pulmonary blood flow velocity curve
profile (patients and control)

Group MeaniSD
(msec)

Range
(msec)

A.TIMETOPEAKVELOCITY

Control(n=20)

Group-I (n=12)

Group-II(n=34)

146.30:1:.15.51

140.35i21.51

104.06i27.36

120-170

110-176

55-152

B.PREEJECTIONPERIOD

Control(n=20)

Group-I (n=12)

Group-II(n=34)

83.25i 18.88

88.57:t12.61

107.59i16.75

40-110

65-100

60-140

C. PREEJECTIONPERIOD/TIMETO PEAKVELOCITY

Control(n=20) 0.59iO.18 0.25-0.91

Group-I (n=12) 0.63iO.11 0.38-0.76

Group-II(n=34) 1.10iO.35 0.55-2.08

D.TIMETOPEAKVELOCITY/EEJECTIONPERIOD

Control(n=20) 0.50iO.06 0.36-0.61

Group-I(n=12) 0.47iO.06 0.35-0.60

Group-II(n=34) 0.42:1:.0.10 0.14-0.66

Group-I=Pulmonarynormotensive

GroupII= Pulmonaryhypertensive

Comparison between the pulmonary blood
flow velocity curve profile (PBFVC)

obtained in 31 patients with congenital heart
disease and 15 patients with rheumatic
valvular disease is shown in Table-Ill

Decemher 2C

Table-III: Comparison ot'various time inter
and their indexes between rheulllatic valvi
disease and congenital he(lrt disea.I'{

pulmonary blood flow velocity curve

Timeintervals/indexes PBFVC
Mean Range

GroupA GroupB GroupA Groul

GroupA (n=31)= Congenitalheartdisease
GroupB (n=15)= Rheumaticheartdisease
PBFVC= Pulmonarybloodflowvelocitycurve

Pulsed Doppler parameter of total patit
correlated with haemodynamic val
obtained at cardiac catheterization. "

correlation's and their significance
detailed in Table -IV.

Table-IV: Correlation co(~tficient betw
various pulsed Doppler parallleter.I' ~
haelllodynamic values in total patients (n=4

Timeto peakvelocity 126.16 95.33 60-176 55

PreejectionPeriod 102.00 102.00 65-135 60

Preejectionperiod! 0.89 1.11 0.41-2.08 0.66

timeto peakvelocity

Timeto peakvelocity/ 0.36 0.44 0.18-0.54 0.25
Ejectiontime

Dopplervariable Haemodynamic Correlation p val
variable coefficient

Timeto peakvelocity PASP -0.775 <O.C
PAMP -0.763 <O.C
PADP -0.637 <O.C

Timeto peakvelocity PASP -0.733 <0.0
corrected PAMP -0.722 <O.C

PADP -0.584 <O.C

PreejectionPeriod PASP -0.353 <0.1
PAMP -0.322 <0.1
PADP -0.172 <0.1

PreejectionPeriod/time PASP -0.771 <0.0

to peakvelocity PAMP -0.723 <0.0
PADP -0.549 <0.0

Timeto peakvelocity/ PASP -0.607 <0.0

ejectiontime PAMP -0.642 <0.0
PADP -0.560 <0.0

PASP= Pulmonaryarterysystolicpressure
PAMP= Pulmonaryartery meanpressure
PADP= Pulmonarydiastolicpressure
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There was no significant difference between

control group and group I in all of the above

four time intervals and their indices (p=>O.I).

There was significant difference between

control group and group II (p=<O.OOI). The

difference was also significant between group

I and group II (p=O.OOI) (Table-II).

Tahlc-II: Pullllonary blood flow velocity ClII"l'e

profile (patients and control)

Group Mean:1:SD
(msec)

Range
(msec)

A.TIMETOPEAKVELOCITY

Control(n=20)

Group-I (n=12)

Group-II(n=34)

146.30:1:15.51

140.35:1:21.51

104.06:1:27.36

120-170

110-176

55-152

B.PREEJECTIONPERIOD

Control(n=20)

Group-I (n=12)

Group-II(n=34)

83.25:1:18.88

88.57:1:12.61

107.59:1:16.75

40-110

65-100

60-140

C.PREEJECTIONPERIOD!TIMETOPEAKVELOCITY

Control(n=20) 0.59:1:0.18 0.25-0.91

Group-I (n=12) 0.63:!:.0.11 0.38-0.76

Group-II(n=34) 1.10:1:0.35 0.55-2.08

D.TIMETOPEAKVELOCITY!EEJECTIONPERIOD

Control(n=20) 0.50:1:0.06 0.36-0.61

Group-I(n=12) 0.47:t0.06 0.35-0.60

Group-II(n=34) 0.42:!:.0.10 0.14-0.66

Group-I= Pulmonarynormotensive

GroupII= Pulmonaryhypertensive

Comparison between the pulmonary blood

flow velocity curve profile (PBFYC)
obtained in 31 patients with congenital heart

disease and 15 patients with rheumatic
valvular disease is shown in Table-III

Dcecmhcr 20()~

Table-III: CO/npari.wJ/lo(various timc intervals
and their indexes between rheulI/atic v((lvular

disease and congenital heart discase of

pullllO/wry blood flow velocity curve

Timeintervalslindexes PBFVC

Mean Range
GroupA GroupB GroupA GroupB

Group A (n=31)= Congenitalheartdisease
Group B (n=15)= Rheumaticheartdisease
PBFVC = Pulmonarybloodflowvelocitycurve

Pulsed Doppler parameter of total patients

correlated with haemodynamic valucs
obtained at cardiac catheterization. The

correlation's and their significance are
detailed in Table -IV.

Table-IV: Correlation coetYicient hetll'('('n

various pnlsed Dopplcr parwne,ers \l'i,/1
IwelllodYl/(lInic values in total patients (11=40)

Timeto peakvelocity 126.16 95.33 60-176 55-150

PreejectionPeriod 102.00 102.00 65.135 60.140

Preejectionperiod! 0.89 1.11 0.41-2.08 0.66-1.66

timeto peakvelocity

Timeto peakvelocity! 0.36 0.44 0.18.0.54 0.25-0.68

Ejectiontime

Dopplervariable Haemodynamic Correlation p values
variable coefficient

Timeto peakvelocity PASP -0.775 <0.001
PAMP -0.763 <0.001
PADP -0.637 <0.001

Time to peakvelocity PASP .0.733 <0.001
corrected PAMP -0.722 <0.001

PADP -0.584 <0.001

PreejectionPeriod PASP -0.353 <O.I(NS)
PAMP -0.322 <0.1(NS)
PADP -0.172 <0.1(NS)

PreelectionPeriod!time PASP -0.771 <0.001

to peakvelocity PAMP .0.723 <0.001
PADP -0.549 <0.001

Time to peakvelocity! PASP -0.607 <0.001

ejectiontime PAMP .0.642 <0.001
PADP .0.560 <0.001

PASP= Pulmonaryarterysystolicpressure
PAMP= Pulmonaryartery meanpressure
PADP= Pulmonarydiastolicpressure
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Various pulsed wave Doppler parameters
were correlated with the systolic, mean and
diastolic pulmonary artery pressure in
patients with congenital left to right
congenital shunt disease. The results are
shown in Table-V.

Tahle- V: Correlation coefficient hetween various

pulsed Doppler variahle and haemodynamic

values in f?roup A patients (n=3/)

Dopplervariable HaemodynamicCorrelationpvalues
variable coefficient

Timeto peakvelocity PASP

PAMP
PADP

Time to peakvelocity
corrected

PASP
PAMP

PADP

PreejectionPeriod PASP

PAMP
PADP

PreejectionPeriod!time

to peakvelocity

PASP
PAMP

PADP

Time to peakvelocity!

ejection,time

PASP
PAMP

PADP

Gro1:JpA = Congenitalheartdisease

PASP= Pulmonaryarterysystolicpressure

PAMP= Pulmonaryarterymeanpressure

PADP= Pulmonarydiastolicpressure

NS= Notsignificant

Pulsed Doppler variables of patients with
rheumatic heart disease were also correlated

with cardiac catheter derived haemodynamic
values. The correlation coefficient and their

level of significance are shown in Table-VI

Assessment of Pulmonary Artery Pressure SK Baneljee el al.

Table-VI: Correlation coefficient betll'(,(,/I
various Doppler variable and lwemodyn(///lic
values in f?/"OUPB patients (N=/5), Fig. 4

Dopplervariable Haemodynamic Correlation p values
variable coefficient

Pulse Doppler variable in patients with atrial
septal defect were also correlated with
haemodynamic values. The results are
summarized in Table-VII.

Table-VII: CorrelMio/l coefficient betwee/l
various pulsed Doppler parameters with
haemodynamic values in patients with at rill I
septal defect (n=24)

Dopplervariable HaemodynamicCorrelationpvalues
variable coefficient

Timeto peakvelocity PASP -0.800 <0.001
PAMP -0.746 <0.001
PADP -0.400 <0.01

PASP -0.707 <0.001
PAMP -0.715 <0.001
PADP -0.584 <0.01

PreejectionPeriod!time PASP -0.900 <0.001
to peakvelocity PAMP -0.800 <0.001

PADP -0.456 <0.05

PASP -0.550 <0.02
PAMP -0.646 <0.01
PADP -0.630 <0.01

PASP = Pulmonary artery systolic pressure
PAMP =Pulmonary artery mean pressure
PADP =Pulmonary artery diastolic pressure

PreejectionPeriod

Timeto peakvelocity!
ejectiontime
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-0.767 <0.001

-0.723 <0.001
-0.446 <01(NS)

-0.742 <0.001

-0.715 <0.001

-0.441 <0.1(NS)

-0.633 <0.001
-0.628 <0.001

-0.510 <0.01

-0.866 <0.001

-0.772 <0.001

-0.480 <0.01

-0.626 <0.001

-0.703 <0.001

-0.688 <0.001

Timeto peakvelocity PASP -0.594 <0.02
PAMP -0.660 <0.01
PAMP -0.906 <0.001
PADP -0.760 <0.001

Timeto peakvelocity PASP -0.483 <0.1(NS)
corrected PAMP -0.517 <0.1(NS)

PADP -0.601 <0.2

PreejectionPeriod!time PASP -0.435 >0.1(NS)
to peakvelocity PAMP -0.496 >0.1(NS)

PADP -0.511 >0.1(NS)

PreejectionPeriod PASP -0.070 >0.1(NS)
PAMP -0.120 >0.1(NS)
PADP -0.295 >0.1(NS)

Timeto peakvelocity! PASP -0.423 <0.1(NS)
ejectiontime PAMP -0.419 <0.1(NS)

PADP -0.232 >0.1(NS)

Group B = Rheumatic heart disease

PASP = Pulmonary artery systolic pressure
PAMP= Pulmonaryarterymeanpressure
PADP= Pulmonaryarterydiastolicpressure
NS= Notsignificant
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Regression analysis was carried out to derive

the actual pulmonary artery pressure form the

pulsed Doppler parameters which

significantly correlated with the pulmonary

artery pressure.

For congenital heart disease PASP= 68 X
PEP/TPY-I 1.9 and PAMP=38 X PEP/TPY-
3.3. For rheumatic heart disease PAMP=98-

0.5 I TPY (where PAMP=Pulmonary artery
mean pressure, PASP=Pulmonary artery
systolic pressure, TPY=Time to peak

velocity. PEP=Pre-ejection period).

Discussion

We found a significant correlation between

time-to-peak velocity and pulmonary
artery systolic and mean pressure with a
correlation coefficient of r= -0.76 & r= -0.78

respectively. The index pre-ejection period/

time-to-peak velocity also correlated well

with systolic and mean pulmonary artery
pressure with a correlation coefficient of
r=+O.77 and r=O.72 respectively. While the
index time-to-peak velocity/ejection time had

only moderate correlation with systolic and

mean pulmonary artery pressure. (The

correlation coefficient being r= -0.61 and

-0.64, respectively). The corrective time-to-

peak velocity could not improve the
correlation. The correlation coefficient for

corrected time-to-peak velocity and systolic

and mean pulmonary artery pressure was

r = -0.73 and -0.72, respectively.

Kitabatake. Yihuan. Chan and Okamoto
found the correlation coefficient of time-to-

peak velocity with pulmonary artery pressure
as r = -0.82 (mean pulmonary artery

pressure),-0.84 (systolic pulmonary artery

pressure), -0.82 and -0.75 (respectively for

Deeclllhcr 200.\

systolic & mean pulmonary artery pressure),
-0.84 (mean pulmonary artery pressure). and
-0.78 (mean pulmonary artery pressure)
respectively314.1('21.Sothetime interval time-

to-peak velocity in our study had similar
significance like those of other studies.

The correlation coefficient between pre-
ejection period/time-to'-peak velocity and
pulmonary artery pressure in studies done by
Isobe et al. were r=0.89, r=0.88 and r=O.XR

respectively for systolic, mean and dia:-'1:olic
pulmonary artery pressureI'). [n study done
by Migueres found 0.73 with mean
pulmonary artery pressure\!. Study done by
Zhen3('.foundeven stronger correlation with
correlation coefficient of 1'=.93, .92 and .92

. with systolic, mean and diastolic pulmonary
artery pressure respectively.1h. It is evident
that Isobe. and Zhen. found this index to be

a little better predictor of pulmonary artery

pressure then that could be obtained in our
study'~.:1('.

Corrected time-to-peak velocity improved in

the correlation between time-to-peak velocity

and pul monary artery pressu re in some

studiesLl7. While others failed to improve
the correlation by correcting the time

intervalI')20n12. Similarly our study also failed
to obtained any improvement is predicting
pulmonary artery pressure by using corrected
time-to-peak velocity.

It is apparentthat studies suggest nocommon
agreement of accepted time interval or their
index best suited for prediction of pulmonary
artery pressure.

Initially some found best agreement between

time-to-peak velocity and pulmonary artery
pressurel415.17while Isobe. suggested pre-

ejection period/time-to-peak veJocily
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shorter time-to-peak velocityl4. But above

mean pulmonary artery pressure of 40mmHg,
there was a deviation from a linear time,
which he assumed to be a reflection of effect

of other haemodynamic variables on time-
to-peak velocity. Serwer described a
decrease in right ventricular function could
increase time-to-peak velocity due to slow
rate of rise of pressure.1? Thus these sort of

heterogenisity in Doppler temporal parameter
in reflecting influence of variable haemody-
namic factors in genesis of pulmonary
hypertension are most likely to occur in cases
of left sided heart disease. In these cases not

only post capillary constriction contributes
to pulmonary hypertension but with
progression of disease pre-capillary
constriction come into play role and at that
stage a separate Doppler index may become

significant in reflecting degree of pulmonary
artery pressure.

For cases of congenital heart disease
haemodynamic factors contributing to the
genesis of pulmonary hypertension plays
uniform role through out and the progression
of the disease and thus those expected to

affect the Doppler measurement less
. variarbly. Probably this is the reason why the
correlation coefficient between time-to-peak
velocity and mean pulmonary artery pressure
in study by Matsuda in patients with atrial

septal defect was -0.87 and that in the
remainder of patients was -0.78.\°. Our study
also show similar improvement in cases of
atrial septal defect. With the observation,
analysis and explanation of previous studies,
we tested if using different time interval or
ratio improve the pulsed wave doppler
measurement of pulmonary artery pressure.
Matsuda early suggested: separate evaluation

Deeemher 200"

of each disease group should however,
improve the accuracy of this index time-to-
peak velocity.1O.

We separated out total patients into two

groups. One with congenital left-to-right
shunt disease and the other with left sided
valvular diseases. We found that the best

correlation obtained in c6ngenital heart
diseases was between pre-ejection period/
time-to-peak velocity and systolic pulmonary
artery pressure r=0.87. This findings ii'
comparable to that of Zhen with study
population comprising left to right shunt
disease.1!>. Time-to-peak velocity also
correlated well with pulmonary artery
systolic and mean pressure (r =-0.77 and r =
0.72, respectively).

On the other hand our patients with left sided
valvular 'disease showed time-to-peak
velocity correlating best with mean

pu Imonary artery pressu re (r=-O.(6). The
index pre-ejection period/time-to-peak
velocity correlated weakly with mean

pulmonary artery pressure (1'=-0.50). Our
finding is comparable to the finding of those
studies which consisted of mostly left sided
heart d isease,.14..1o..1x.

In our study another interesting finding is that
the index pre-ejection period/time-to-peak
velocity correlated weakly with pulmonary
artery pressure (in comparison to other
studies). Probable explanation for this may
be such: patients in our country especially
with mitral stenosis develop pulmonary
hypertension earlier when their right ventricle
still remains hyperdynamic;'!. So in our cases
the parameter pre-ejection period should tend
to remain normal or may even shorten instead

of lengthening till the right ventricular fai lure
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ensue. The correlation coefficient between

pre-ejection period and pulmonary artery
pressure in our patient with valvular heart
disease was r=0.07 and r=0.12 (respectively

for systolic and mean pulmonary artery
pressure) in contrast to r=0.63 and r=0.62,
respectively. in cases of congenital heart
disease.

Our study confirmed that specific pulsed
Doppler parameter can predict pulmonary
artery pressure in particular group of disease
thus reflecting pathophysiologic mechanism
distinct to that disease. The predication is

very good if contribution of haemodynamic
factors remain similar throughout

progression of pulmonary hypertension as it
is in cases of congenital heart disease. On

the other hand, predication become weaker
when influence of different haemodynamic

factor plays their role at different phase of
progression of pulmonary hypertension.

Using separate time intervals' or their ratios
for separate group of disease improves the
pulsed wave doppler prediction of pulmonary
artery pressure. The prediction is much better
for congenital left to right shunt disease and
only moderate in cases of left sided heart
disease. We suggest that the time interval time
to peak velocity predicts pulmonary artery
pressure best in patients with left sided heart
disease while the ratio pre-ejection period/

time to peak velocity predicts the pulmonary
artery pressure best in the patients with left
to right shunt disease.
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