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= Abstract =

Patent ductus arteriosus (PDA) is a common congenital heart defect. All PDAs, regardless of size or degree of symptoms, 

require occlusion. Transcatheter PDA occlusion features fewer complications than trans-thoracic closure. It is also more 

cost-effective and has an excellent occlusion rate. Therefore, transcatheter PDA occlusion is accepted as the standard 

treatment option for PDA. However, tubular-type PDAs are difficult to close with ordinary detachable coils or the 

Amplatzer Duct Occluder; thus, these lesions remain a challenge for transcatheter closure. We attempted to occlude a 

tubular-type PDA by using an oversized Amplatzer Vascular Plug, which allowed intraluminal packing of the ductus. By 

using this treatment method, PDA occlusion was achieved safely with an excellent final outcome. We suggest that this 

approach may be a good option for transcatheter closure of a tubular-type PDA. (Korean J Pediatr 2009;52:1035-1037)
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Introduction

Since the first catheter-based closure of a patent ductus 

arteriosus (PDA)  reported by Porstmann et al.
1)

 in 1971, 

transcatheter closure has become the preferred method of 

treatment for the majority of patients with PDA. Various 

types of device can be used, but the choice of device largely 

depends on the shape of PDA. Generally, small PDAs are 

closed with Cook detachable coils (Cook Cardiology, 

Bloomington, IN, USA) and the Amplatzer Duct Occluder 

(ADO; AGA medical Golden Valley,  MN, USA) has become 

the most popular  device for medium sized or large sized 

PDAs2). However, the tubular-type PDAs still remain a 

challenge to transcatheter treatment. In this report, we 

describe successful closure of a tubular PDA using an 

Amplatzer Vascular Plug (AVP; AGA medical Golden Valley,  

MN, USA). 
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Case report

A 3-year-old boy was transferred to our institute for 

treatment of his known congenital heart defect. He 

diagnosed as ventricular septal defect (VSD) and PDA at 

his birth during the evaluation of cardiac murmur. He had 

no symptoms, but his parents wanted the opinion of our 

institute. Echocardiography showed a small perimem---

branous VSD and a small PDA. The size of VSD was about 

2.5 mm and there was no evidence of aortic regurgitation. 

A thoracic roentgenogram showed no definite cardiomegaly 

or increased pulmonary vascularity. We decided to close 

his PDA first, and a cardiac catheterization was performed. 

Angiography revealed a long tubular PDA (Krichenko 

classification3) type C). The largest dimension was 3.1 mm 

and the length was 10.6 mm. The calculated Qp/Qs ratio 

was 1.3 and the mean pulmonary arterial pressure was 19 

mmHg. After discussing about the choice of device, we 

decided to occlude his PDA with an AVP. The general 

recommendation for selecting the size of AVP is ap-

proximately 30-50% larger than the vessel diameter. We 

tried to close the ductus by using a 4 mm AVP, but we 

retrieved it because there was significant amount of 

residual PDA flow. Subsequently, an oversized AVP (6 mm, 

100% larger than the PDA dimension) was tried with 
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Fig. 1. A) Initial angiography revealing a long tubular PDA with 2.5-3.1 mm width and 10.5 mm length. B) After positioning of the 4-mm 
Amplatzer Vascular Plug

Ⓡ
, there was significant PDA flow through the device. C) A 6-mm Amplatzer Vascular Plug

Ⓡ
 completely packed 

a tubular-type PDA, and there was no residual PDA flow. 

expectation that a larger device would compact the lumen 

of ductus. The device was also delivered via a 5-Fr 

sheath. The device didn't go through pulmonic end of PDA. 

It only packed the lumen of tubular-type PDA. After 

detachment,  angiography showed no PDA flow through the 

occlusion device (Fig. 1). The patient had no acute com-

plications associated with cardiac catheterization. Follow- 

up echocardiography on the following day confirmed 

complete closure of PDA without residual shunt. 

Discussion

PDA is one of the most common congenital cardiac 

defect
4, 5)

. There is no controversy about recommending 

closure of all PDAs, regardless of their size or severity
5)

. 

Small PDAs, lessor than 2 mm, are generally closed with 

detachable embolization coils. Detachable coils have many 

advantages in such that they can be placed by using a 

smaller sheath, they are easy to reposition and they have 

a low rate of complication as well as a low cost
6, 7)

. On the 

other hand, an ADO is a preferable device for larger PDAs 

more than 4 mm in size. The ADO comes in various sizes 

and it has an excellent occlusion rate
8, 9)

. Unfortunately, 

there are wide variety of size and shapes of PDA, so no 

one device is optimal or applicable for all PDAs. The 

tubular-tye PDAs, especially, are still a challenging entity 

for the interventional cardiologist. In these cases, ADO is 

not suitable and the use of coils bears a high risk of 

complications such as residual leakage or embolization of 

the coil. In spite of the use of AVPs on a large scale
10-12)

, 

some reports have claimed that the use of an AVP is 

contraindicated for the large tubular-type of PDA
13)

. In this 

case, we tried using a larger size of AVP than is generally 

recommended and that brought about packing of the PDA. 

An AVP is a self-expanding, cylindrical device that is made 

out of nitinol wire mesh and unlike other Amplatzer occlu-

sion devices, it has no occlusive fabric. Therefore it has 

previously been considered unsuitable for embolization of 

high flow lesions such as PDA. According to our experience 

with the tubular-type PDA, especially those with a narrow 

pulmonic end, AVPs may be a reasonable option in care-

fully-selected cases.
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한글 요약

원통형 모양 동맥관의 경피적 폐쇄술에서의

Amplatzer Vascular Plug 의 사용

부천세종병원 소아청소년과

최은영ㆍ장소익ㆍ김수진

동맥관 개존증은 선천성 심질환 중 비교적 흔한 질환이며, 크기

나 중등도에 상관없이 폐쇄가 필요한 질환이다. 경피적 동맥관 폐

쇄술은 개흉술에 비하여 합병증의 위험이 적고 경제적으로도 바람

직하며, 치료 성적도 우수하여 최근에는 표준적인 치료법으로 받

아들여지고 있다. 하지만 원통형 모양의 동맥관 개존증은 흔히 사

용하는 분리형 코일이나 ADO로 시술하기에는 여러 가지로 어려

운 점이 많다. 저자들은 이러한 형태의 동맥관을 폐쇄하기 위하여 

일반적으로 추천되는 것보다 큰 크기의 AVP를 이용하여 원통형 

동맥관이 메워지도록 하는 방법을 이용함으로써, 성공적인 동맥관 

개존증 폐쇄술을 시행하였기에 이를 보고하는 바이다.

References

 1) Portsmann W, Wierny L, Warnke H, Gerstberger G, Romaniuk 

PA. Catherter closure of patent ductus arteriosus: 62 cases 

treated without thoracotomy. Radiol Clin North Am 1971; 

9:203-18.

2) Glatz AC, Petit CJ, Gillespie MJ. Novel use of a modified 

Amplatzer Vascular Plug
Ⓡ

 to occlude a patent ductus arterio-

sus in two patients. Catheter Cardiovasc Interv 2008;72:82- 

6.

3) Krichendo A, Benson LN, Burrows P, Moes CA, McLaughlin 

P, Freedom RM. Angiographic classification of the isolated, 

persistently patent ductus arteriosus and implications for 

percutaneous catheter occlusion. Am J Cardiol 1989;63: 

877-80.

4) Kim SY, Lee SH, Kim NK, Choi JY, Sul JH. A new strategy 

for transcatheter closure of patent ductus arteriosus with 

recent-generation devices. Korean J Pediatr 2009;52:488-93.

5) Giround JM, Jacobs JP. Evolution of strategies for manage-

ment of the patent arterial duct. Cardiol Young 2007;17 

Suppl 2:S68-74.

6) Ewert P. Challenges encountered during closure of patent 

ductus arteriosus. Pediatr Cardiol 2005;26:224-9.

7) Grifka RG. Transcatheter closure of the patent ductus 

arteriosus. Catheter Cardiovasc Interv 2004;61:554-70.

8) Bilkis AA, Alwi M, Hasri S, Haifa AL, Geetha K, Rehman 

MA, et al. The Amplatzer Duct Occluder: Experience in 209 

patients. J Am Coll Cardiol 2001;37:258-61.

 9) Ebeid MR, Masura J, Hijazi ZM. Early experience with the 

Amplatzer ductal occluder for closure of the persistently 

patent ductus arteriosus. J Interv Cardiol 2001;14:33-6.

10) Hill SL, Hijazi ZM, Hellenbrand WE, Cheatham JP. Evalua-

tion of the Amplatzer vascuar plug for embolization of 

peripheral vascular malformations associated with congenital 

heart disease. Catheter Cardiovasc Interv 2006;67:113-9.

11) Nazarian GK, Qian Z, Vlodaver Z, Pozza CH, Castañeda- 

Zúñiga WR, Hunter DW, et al. Evaluation of a new vascular 

occlusion device. Invest Radiol 1993;28:1165-9.

12) Cho YK, Chang NK, Ma JS. Successful transcatheter closure 

of a large patent ductus venosus with the Amplatzer vascular 

plug II. Pediatr Cardiol 2009;30:540-2. 

13) Javois AJ, Husayni TS, Thoele D, Van Bergen AH. Inadvertent 

stenting of patent ductus arteriosus with Amplatzer Vascular 

Plug. Catheter Cardiovasc Interv 2006;67:485-9.


