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Amplatzer Vacular plugs (AVP) are well-established to reduce collateral flow via superfluous arterial and venous connections
associated with congenital heart disease (CHD). However, sometimes it can be challenging to reach the target lesion, and
deliver the optimal device. In comparison to AVP IV, sometimes AVP II is advantageous due to its shorter length, flat profiled
retention disks and availability of large diameters, but its profile requires a larger inner lumen for delivery. In this respect, a very
simple pigtail-guided telescoping technique may be considered.

Retrospective analysis of all patients with CHD who underwent vascular occlusion with AVP II/IV between 12/2012 and
12/2015. Whenever standard techniques failed, a refined telescopic technique for AVP II delivery was used by probing the
target vessel with a thin and flexible 0.014– 0.016 inch wire, which was simply reinforced by the curved tip of a standard pigtail
catheter at the proximal vessel segment to guide the needed delivery sheath.

59 patients with median age and bodyweight 3.0 years (range 0.1–75) and 13.8 kg (range 2.5–80) were treated. 106 AVPs (30x
plug II, 76x plug IV) were implanted in 93 target vessels. Pigtail-supported AVP II delivery was performed in 5 patients with very
curvy vessels. No device / procedure related complications occurred.
Table I. Patient characteristics and diagnoses
No. of
Primary
Physiology
patients diagnoses
Age
Biventricular
17
PDA
1 y (218 d - 66 y)
5
PA, VSD, MAPCAs
177 d (37 d - 17 y)
3
DORV, PS, MAPCAs
236 d (42 d - 7 y)
4
Miscellaneous
1.5 y (169 d - 75 y)
Single ventricle
17
HLHS/C
3 y (168 d - 22 y)
3
TA
12 y (12 y - 23 y)
5
DILV
11 y (4 y - 15 y)
5
Miscellaneous
6 y (3 y - 14 y)

Sites of Vascular Occlusion
in 59 Patients

BW (kg)
10.0 (6.4 - 84)
6.3 (3.3 - 56.7)
4.1 (2.5 - 21)
10.1 (6.4 - 80)
13.8 (6.2 - 74.9)
49.4 (33.3 - 51)
25 (15.5 - 54)
18 (11.8 - 41.5)

PDA patent ductus arteriosus, PA pulmonary atresia, VSD ventricular septal defect, MAPCAs major
aorto-pulmonary collaterals, DORV double outlet right ventricle, PS pulmonary stenosis, DILV double
inlet left ventricle, HLHS/C hypoplastic left heart syndrome/ complex, TA tricuspid atresia; BW body
weight, y years, d days
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Table II. AVP II implantation using our novel delivery technique in 5 cases

Miscellaneous$
4%$

Aorto5
pulmonary$
collateral$
43%$

Case Diagnosis
1* DILV, L-TGA, PS

PDA$$
19%$

2

DORV, LVhypoplasia, PS

Venous$
collateral$
34%$

3
4
5

PA, VSD, MAPCAs
SV, PS
DORV, LVhypoplasia, PS

Miscellaneous: Azygos vein aneurysm
(AVA), Azygos-to-portal-vein fistula,
Systemico-to-pulmonary artery shunt

Site of intervention Age
Azygos-to-potal-vein
15 y
fistula
VVC
199 d
MAPCA
VVC
VVC

1y
14 y
4y

BW
(kg)
54,0

Size of AVP II
(mm)
12

6,5

8

6,1
43,0
16,4

3
12
8

PA pulmonary atresia, VSD ventricular septal defect, MAPCAs major aorto-pulmonary collaterals, DORV
double outlet right ventricle, PS pulmonary stenosis, DILV double inlet left ventricle, LV left ventricle, VVC
veno-venous collateral; BW body weight, y years, d days
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AVP II implantation using our novel delivery technique. The Index patient* was a 15 y/o patient with double inlet left ventricle (DILV) s/p stage III palliation (TCPC) :

A

B

C

D

E

F

(A) Angiography showing complex decompressing veins arising from the innominate vein. (B) Left jugular venous approach via a 7 Fr short sheath: selective injection into the
largest collateral; floppy wire follows the tortuous venous course. Multiple attempts to advance a flexible 5 Fr long sheath with its dilator on different 0.035´´ wires failed. (C/D)
Finally, the proximal vessel with its sharp 270-to-360°loop was successfully probed with the long sheath supported by a 5 Fr pigtail catheter (ID 0.035´´) serving as a curved
reinforcement on a floppy wire (0.016´´). (E) Deployment of a 12mm AVP II. (F) After release.

A novel and simple telescoping technique for delivery is presented to reach challenging target vessels in a very gentle and
efficient way. Although only used for AVP II implantation in this series, the refined technique may be considered for any other
indication needing delivery via a long sheath.

