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Clinical efficacy of percutaneous and transthoracic interventional occlusion
in the treatment of large patent ductus arteriosus in infants

KONG Zhongzheng', GAO Zhi*, SUN Shibin®, LI Hongxin’

(1. Clinical Medical College, Shandong Second Medical University, Weifang 261053, Shandong, China;
2. Department of Cardiovascular Surgery, The First Affiliated Hospital of Shandong First Medical University
& Shandong Provincial Qianfoshan Hospital/Shandong Engineering Research Center for Heart
Transplant and Material, Jinan 250014, Shandong, China)

Abstract: Objective To evaluate the clinical efficacy of minimally invasive perpulmonary and percutaneous closure of
the patent ductus arteriosus ( PDA) in infants. Methods A retrospective analysis was performed on 145 infants
diagnosed with a large PDA=4.0 mm in diameter. Data on PDA size, left ventricular end-diastolic diameter and opera-
tion-related parameters were collected for each patient. Based on the different interventional approaches, the infants were

divided into two groups: the DSA-guided percutaneous closure group (n=95) and the Echo-guided perpulmonary clo-
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sure group (n=50). The clinical efficacy of both groups was evaluated. Results Both groups achieved a high success
rate of 100% in the Echo-guided perpulmonary closure group and 100% in the percutaneous approach. In the DSA-
guided perpulmonary closure group for the patients aged from 7 to 12 months, the mean minimum diameter of PDA at
the pulmonary end was (5.80+1.29) mm (range, 4.00-10.00 mm) , the mean maximum diameter of PDA at the aortic
end was (8.14+£2.16) mm (range, 5.20-15.00 mm), and the size of the implanted device was (8.12+1.65) mm
(range, 6.00-12.00 mm). Similarly, in the DSA-guided percutaneous closure group, the mean minimum and maximum
diameters of PDA were (5.14£0.94) mm (range, 4.00-9.50 mm) and (6.66+1.25) mm (range, 4.00-12.70 mm) ,
respectively. The implanted device size was (7.83+1.93) mm (range, 6.00-10.00 mm ). The above data and the postop-
erative pulmonary artery systolic pressure (PASP) of both groups were lower than before surgery ( P<0.05). In the
Echo-guided perpulmonary closure group for the patients aged from O to 6 months, the mean minimum diameter of PDA
at the pulmonary end was (5.14+1.51) mm (range, 4.00-10.00 mm) , and the mean maximum diameter of PDA at the
aortic end was (6.68+1.80) mm (range, 4.00-10.00 mm). Similarly, in the DSA-guided percutaneous closure group,
the mean minimum and maximum diameters of PDA were (5.11+1.24) mm (range, 4.00-8.40 mm) and (5.92+0.63)
mm (range, 5.00-7.00 mm) , respectively. The implant device size was (7.63+1.67) mm (range, 6.00-12.00 mm )
and (6.83+1.34) mm (range, 6.00-10.00 mm) in the two groups, respectively; there were no statistical differences
between the two groups. The follow-up results showed that there were no complications such as device dislodgement,
arrhythmia, or residual shunt. Conclusion Both the perpulmonary and percutaneous approaches for the closure of large

PDA devices in infants are safe and effective. The perpulmonary approach is particularly suitable for low-birth-weight

and preterm infants, especially in cases with limited accessibility and peripheral vascular challenges.
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Figure 1 PDA device delivery system for perpulmnary
approach
A Utilizing an arterial sheath as the delivery
sheath, the selected occluder was screwed onto a
short delivery cable. Inset picture showed that a
secure suture connected to the occluder; B: The
occluder was retracted into the delivery sheath
with its tip extruded out of the sheath for easy
crossing the pulmonary arterial wall and the
ductus.
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Table 1 Comparison of perpulmonary and percutaneous data in infants aged 7-12 months
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Table 2 Comparison of PASP in infants aged 7-12 months
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Table 3 Comparison of perpulmonary and percutaneous data in infants aged 0-6 months

RE| DSA B (FTH /) Zelfakts (F oy I/l P X'/t
P51

e 9(75.0) 13(81.3) >0.999

5 3(25.0) 3(18.7)




36 i R K % %= W (B % W 62 % 11 H
e

i H DSA H¥ (Fa ) LB (FOH) P X'/t

iy 0.47+0.04 0.39+0.11 0.037 2.197

END§VE 6.47+1.34(4.40~9.00) 6.06+1.36(4.20~8.50) 0.434 0.795

ity s Jok A B2 A /)N / mm 5.11£1.24(4.00~8.40) 5.14£1.51(4.00~10.00) 0.948 -0.066

) IR EER K/ mm 5.92+0.63(5.00~7.00) 6.68+1.80(4.00~10.00) 0.171 -1.407

FIERS KN/ mm 6.83+1.34(6.00~10.00) 7.63+1.67(6.00~12.00) 0.189 -1.349

Ze0 % K/ / mm 32.38+3.01(29.00~38.00)  32.94+4.54(25.00~42.60) 0.714 -0.370

S FARBRAENT [E]/min 92.50+51.15(40.00~240.00)  59.31+9.32(42.00~78.00) 0.017 2.555

BRARGT I

I 8(66.7) 14(87.5) 0.354

i 4(33.3) 2(12.5)

Zoit Gt F iR 3 A 0~6 A 4H 24 Jie 40
a2 19 PASP 70 #1H , KI5 PASP #4 A[F 72

TR, ZR AT #E X (P<0.05), Wk 4,

F#4 0~6 HIRRG KA S L MU AN S5AJG PASP LA
Table 4 Comparison of PASP in infants aged 0-6 months
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