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Echocardiographic Flow Pattern of Pat-
ent Ductus Arteriosus in Preterm Infants
with Respiratory Distress: Compared with
Other Echocardiographic Parameters

Objective: The different patterns of ductal shunt flow by Doppler echocardiography are useful for
the diagnosis and prediction of risk of hemodynamically significant patent ductus arteriosus (PDA),
especially growing or pulsatile patterns. We examined whether the ductal flow patterns might
represent a reliable guide for PDA management in preterm infants with respiratory distress, using a
comparison of traditional echocardiographic parameters.

Methods: Thirty-one preterm infants with gestational age of 25-34 weeks who required respiratory
supports were studied. Serial echocardiographic evaluations were performed within the first week
after birth. Four ductal flow patterns were identified such as pulmonary hypertension pattern, growing
pattern, pulsatile pattern and closing pattern and compared with other echocardiographic indices.
Results: One hundred five echocardiographic evaluations were done. The ductal diameter varied
widely within each pattern but was significantly associated with ductal flow pattern: median diameter
was greatest in the pulmonary hypertension pattern, progressively narrowed across the growing and
pulsatile patterns, and was smallest in the closing pattern. The ratio of the ductal diameter to weight,
the ratio of the left atrial to aortic root diameter and the diastolic flow velocity in left pulmonary
artery of the growing and pulsatile patterns were significantly higher than those of the pulmonary
hypertension and closing patterns.

Conclusion: Echocardiographic Doppler assessment of shunt flow pattern is useful for diagnosis of
hemodynamically significant PDA in premature infants, especially in the growing or pulsatile pattern.
The addition of ductal flow pattern assessment to traditional echocardiographic measures may
further enhance the clinical diagnostic capacity of echocardiography for PDA.

Key Words: Respiratory insufficiency, Color flow echocardiography, Echocardiography, Patent ductus
arteriosus, Premature infant
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Fig. 1. Echocardiographic Doppler flow pattern of patent ductus arteriosus in a same preterm infant.
(A) pulmonary hypertension pattern; (B) growing pattern; (C) pulsatile pattern; (D) closing pattern.

Table 1. Demographic and Clinical Characteristics of the Premature
Infants

Table 2. Longitudinal Changes of Doppler Flow Pattern of Patent
Ductus Arteriosus according to the Postnatal Age

Value
Gestational age (wks) 29740
Gestational age <28 week 9(29)
Birth weight (g) 1,4194522
Male 9(61.3)
Cesarean section 23(74.2)
Apgar score 1 minute 5 [4-6]
Apgar score 5 minutes 716-8]
Antenatal steroids 12(387)
Noninvasive ventilator support 10(323)
Invasive ventilator support 21 (67.7)
Surfactant 20 (64.5)
Echocardiographic study numbers 3 [2-5]

Values are expressed as number (%), mean-standard deviation, or median [25th-
75th percentile].
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Pulmonary Growing Pulsatile Closing
hypertension pattern pattern pattern
pattern (n=9) (n=31) (n=11) (n=54)

Day 1 5

Day 2 3 6 1 6
Day 3 1 9 3 10
Day 4 7 2 13
Day 5 5 3 11
Day 6 3 1 8
Day 7 1 1 6
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Table 3. Echocardiographic Parameters in Relation of Doppler Flow Pattern of Patent Ductus Arteriosus

Pulmonary hypertension pattern (n=9) Growing pattern (n=31)  Pulsatile pattern (n=11)  Closing pattern (n=54)  P-value
DA (mm) 1.59[1.36-1.61] 146 [1.17-1.80] 1.06096-132]"" 0.93[0.79-0.93]"*"' <0.001
DA>15mm 6 (66.7) 14 (45.2) 1(9.1) 2(3.7) <0.001
DA/W (mm/kg) 067 [0.61-1.70] 1.08[0.86-1.59]" 0.95[0.55-1.64] 0.681[048-0.68]° <0.001
DA/W >1.4 mm/kg 9(222) 9(29.0) 3(27.3) 2(3.7) 0.008
LA/A0 1214009 131+1.24' 135+0.12' 1224009 <0.001
LA/A0 =14 0 9(29.0) 4(36.4) 1(1.9) <0.001
DFV (cm/sec) 19.8[19.9-24.7] 247 [235-30.95]" 250[189-33.1] 207 [16.8-24.9]° 0.001
DFV >30 cm/sec 1(11.0) 10(323) 4(36.4) 4(74) 0.011

Categorical variables were expressed as number (%) and continuous variables were expressed as mean+standard deviation or median [25th—75th percentile].
Abbreviations: DA, the ductal diameter; DA/W, the ratio of the ductal diameter to weight; LA/Ao, the ratio of the left atrial to aortic root diameter; DFV, diastolic flow

velocity in left pulmonary artery.

*P<0.05, compared with pulmonary hypertension pattern and pulsatile pattern.
P<0.05, compared with growing pattern and pulsatile pattern.

P<0.05, compared with pulmonary hypertension pattern and closing pattern.
5P<0.05, compared with growing pattern and closing pattern.

P<0.05, compared with pulsatile pattern and closing pattern.

'P<0.05, compared with pulmonary hypertension pattern and growing pattern.
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