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=ABSTRACT=

Determination of Puimonary to Systemic Flow Ratio and
Prediction of Pulmonary Arterial Pressure
in Children by Pulsed Doppler Echocardiography

Sejung Sohn, M.D. and Chang Yee Hong, M.D.

Department of Pediatrics, College of Medicine, Seoul National University

The purpose of this study is to evaluate pulsed Doppler echocardiographic method (PD) for
the measurement of pulmonary to systemic flow ratio (Qp/Qs) and pulmonary arterial pressure
in children. We studied 32 children with left to right shunt who had undergone cardiac catheteri-
zation, 1l children who had heart diseases without shunt and 14 normal children. Velocity time
integral (VTI) was calculated by triangulated measurement [1/2(maximum blood velocity X ejec-
tion time)]. Doppler blood flow was calculated from the equation : Doppler blood flow=
VTIX cross sectional area X heart rate. The following Doppler time intervals and ratio of intervals
were also measured : preejection period (PEP), acceleration time (AT), ejection time (ET),
PEP/AT,PEP/ET and AT/ET.

Qp/Qs measured by PD was 1.09+ 0.15 (mean+ SD) ‘in children with no shunt and normal
children. A high correlation was found between Fick and Doppler-derived Qp/Qs in children
with left to right shunt (r=0.87). All the children with Qp/Qs less than 1.5 showed no significant
discrepancy between two methods. The best correlation with pulmonary arterial pressure was
achieved by the PEP/AT (r=0.84 vs systolic pressure). Sensitivity and specificity of PEP/AT
for predicting pulmonary arterial hypertension were 79% and 95%, respectively.

In conclusion, it is thought that determination of Qp/Qs and prediction of pulmonary arterial
pressure in children by PD is a useful, noninvasive method and triangulated measurement may
be used as a simple and easy method for the measurement of Qp/Qs.
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Table 1. Study population

Diagnosis Number
Left to right shunt
VSD 24
ASD 8
No shunt
VSD postop. 5
RHD 3
Takayasu arteritis 2
Cardiomyopathy 1
Normal Children 14
Total 57

Abbreviations : ASD, atrial septal defect;postop.,
postoperation ; RHD, rheumatic heart disease;VSD,
ventricular septal defect.
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Fig. 2. Pulmonary blood flow velocity.
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Table 2. Pulmonary to systemic flow ratio by Doppler and Fick method
QP/QS QP/QS
Case Diagnosis Case Diagnosis
By Doppler By Fick By Doppler By Fick
1 ASD 337 275 30 VSD 182 207
2 ” 237 300 31 ” 165 107
3 ” 198 300 32 ” 131 113
4 ” 263 240 33 No shunt 095
5 ” 173 123 34 ” 123
6 ” 292 27 3B ” 118
7 ” 230 222 36 ” 110
8 ” 318 321 37 ” 127
9 VSD 229 240 B ” 107
10 ” 190 122 39 ” 1.02
11 ” 108 130 40 ” 0.74
12 ” 272 200 41 ” 106
13 ” 34 246 42 ” 1.33
14 ” 114 114 43 ” 0.98
15 ” 229 240 44 Normal children 102
16 o 238 1200 4 ” 108
17 ” 256 283 46 ” 144
18 ” 102 100 47 " 109
19 ” 248 200 48 ” 123
2 " an 49 9 " 101
21 ” 366 359 50 " 122
z " 17 187 51 " 093
23 ” 102 1.06 52 ” 084
24 " 210 167 53 p L16
% " 238 170 54 " 107
% ” 176 165 5 ” 112
14 p 102 105 56 p 110
28 " 200 201 57 " 099
29 ” 132 112
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Table 3. Comparison of pulmonary to systemic flow ratio by Doppler and Fick method

Study population No. of subject Doppler Fick
No shunt or Normal children 25 109 +Q15

Left to right shunt 32 218 +:0.80 207 £0.89
Total 57 170 +0381 160 £085

Note : Values are mean +SD.



Table 4. Pulmonary to systemic flow ratio by different methods for the measurement of aortic diameter

Doppler
Study population No. of subject Fick
D D, D,
Total 40 175+084 165 +0.90 164 +091 168 +090
Left to right shunt 21 234 +077 221 +093 224 +090 229 +086
No shunt or Normal children 19 109 +012 1044015 099 +-119

Note: Values are mean +SD.

Note: D;aortic diameter by 2-DE, D,; maximum aortic diameter by M-mode, D,; arithmatic mean of maximum systolic

and end-diastolic aortic diameter by M-mode.

Table 5. Pulmonary arterial pressure, acceleration time and preejection period to acceleration time ratio

PASP PAMP AT

PASP PAMP AT

Case  Diagnosis ( (mmHg) (msed PEP/AT Case  Diagnosis (mmHg) (mmHg) (mse) PEP/AT
1 VSD 78 62 2 153 2 VSD 0 18 113 075
2 " 75 47 0 121 23 ASD 30 15 155 064
3 ” 70 43 7 144 24 VSD 25 14 1m 077
4 " 60 a1 74 157 % ASD % 14 155 064
5 " &0 3% 95 142 26 VSD 2% 12 117 068
6 " % 36 8 091 27 ” 23 15 110 068
7 " 54 24 2 123 y.] ASD 20 11 143 061
8 ” 50 3 & 1.00 29 Normal children 125 066
9 " 47 30 97 086 30 ” 147 082
10 ” 47 26 70 141 31 ” 125 066
11 " 46 35 90 123 2 " 127 067
12 " 45 K] 68 137 33 ” 141 060
13 " 45 29 94 0.80 4 ” 120 073
14 ASD 40 24 %9 086 k] " 120 078
15 " 40 2 99 07 36 ” 115 062
16 " 36 20 111 075 37 ” 113 0%
17 VSD 3% 16 1 075 38 ” m 062
18 ASD 34 20 104 080 39 ” 116 0.60
19 VSD 3 18 9 071 40 ” 146 062
20 ASD 30 21 120 075 41 ” 125 0.66
21 VSD 30 20 1 077
(1) AT o A} vnA FIE 4HS 2o PASP 9

IZolMe] AT & 125+ 2ms(11l ~147) o)1 T
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Ho 2 {3 27h AAHp0006). AT HE

¢ o
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PASP 3! PAMPS} ] AatAl5= Hko] r= 078
(p< 0005 0]t g PASP) 30ommHg?! T A
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Table 6. Correlation of pulmonary arterial pressure with Doppler velocity time intervals and their ratios

Group [ {control) Group [[(PASP<30mmHg) Group [I{PASP ) 30mmHg)
No. of subject 13 9 19
Age (y1) 66+38 51 +45 46+36
PASP (mmHg) 26 +44 50 +14%
PEP (ms) 8 +13 87 +8 94421
AT {ms) 125 £128 126 +19 90 +144
ET (ms) 297425 278 +30 273 +3
PEP/AT 0.68 0074 0.70 006 10840314
PEP/ET 029 +0048 031+001 035 +009%
AT/ET 042 £004* 045 +£005 033 +006*
Note : Values are mean +SD.
Note : Statistical comparisons; Ap ¢ 0005, Bp (006
16— A FAF ZA7F AN H(p005) zHE Abolo gk
o] FEo] AUk EP/ETQ} PASP gl PAMP2}
o] FAAFE 4zt r=067(p< 00052 gtk
1.2+ PAHT o tigt 91zt % 2 HolxE 7b7} 58% 2
= 86 %At
<
Q (3) AT/ET
= ” I 2ol A2} AT/ET = 042 +004(0.36~050) o]
n=
y = 0016x+0.26 3 T AE 045+005(039~053), [0 AE
r=084 033 +£006(021~046) 0.2 T3 I Alolal =}
P (006 o7t gigeyt 123 M2 2 I2% M Aol
: . : : d fodt 217} UATKHp < 0.005). AT/ETe} PASP
L “ o 80 R PAMP¢} o] @A ¢ 2tzt r= 063, r =

PASP (mmHg)

Fig. 6. Pulmonary arterial sysiolic pressure(PASP) vs
right ventricular preejection period to acceleration
time ratio (RPEP/AT).
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