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Tips for the Coil Occlusion of Patent Ductus Arteriosus
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In Japan, Amplatzer™ duct occluder I (ADO I), Amplatzer™ duct occluder II (ADO II), and Amplatzer Piccolo
occluder™ (Piccolo) were included in insurance in 2009, 2019, and 2020 respectively. Since then, the occlusion
of patent ductus arteriosus (PDA) using coils has become less common. However, knowledge and information
about the anatomy and pathophysiology of PDA are very important for catheter interventions for PDA using
other devices. Moreover, experiences of PDA coil occlusion have provided information related to catheter inter-
ventions using coils for other vessels. We describe our knowledge and experience and provide tips to improve
PDA coil occlusion, focusing on 1) indications for PDA coil occlusion in the device era, 2) anatomy and patho-
physiology of PDA, 3) performances of coils when deployed in the PDA, 4) complications of PDA coil occlusion,
and 5) procedures useful for the closure of moderate or severe PDA.

Keywords: patent ductus arteriosus (PDA), cross-section of the PDA, tips for PDA coil occlusion,
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IL] Z i Lk 7z20154FE 11 A X D 202146 A
FTOMSERIS, LKETRBERICBNThHT—T
JViEHR 21T 5 72 PDA 91 §il72 77814 ZABNC 7L T
HBE, AVP2 (33.0%), ADO 1 (23.1%), ADO 2
(8.8%), Piccolo (1.1%) T, T IV TCEHSEL 7=EHI
B 341% L REEZL, LIV EBHHEOTINA
AL LUEHHEN TV 28, Db oORETIE
PDA f/ME 1.7mm DL L CTEEE DO a1 )Lz FE /T
2 REMED E <, PDA f/NF 1.6 mm LL T 0 BASH
WKaIzHHLTWS. ZO8EE, i@ ET
JA4)VEMH UG 2 (KE 3.9kg) DAL ZETD
72261 (6.5%) LA, 1D a1 )V THIERTEETH >
7z.

PDA o%5i%

1. PDA B OEAHDHFTEILT S
PDA 3.0 o T2 LIGEIC R RIET %

PDA size at the narrowest portion
during end-systole

e
2 /'”‘ . N=19 (age< 2yr)
y=1.11x+0.53
// rs=0.85, p<0.01
e " .
/ Spearman’s correlation
0 T T "
0 2 4 6(mm)

PDA size at the narrowest portion
during end-diastole

Fig. 1 PDA sizes at the narrowest portion change
during cardiac cycles”

PDA sizes were measured in the ductal view by
echocardiography.
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PDAICHT—TIVRT A ¥ — 7@l & & % il KE)
RGEEETTI R EDTRDIRETHS.

© 2022 Japanese Society of Pediatric Cardiology and Cardiac Surgery



160

Fig. 2 Cross section of the PDA at the narrowest portion

2-1) Type C PDA of 1 month old girl showed that the cross section of the PDA is ovale shaped with the longer diameter
7.2mm and shorter one 3.3mm. 2-2) Type C PDA of 1 year old girl. The cross section of the PDA is ovale shaped and

the longer diameter is 5.4mm and shorter one 3.6 mm.

PDA, patent ductus arteriosus

4. %75 PDA ICX9 2 HT7—TIVAREBEDES

MEOEKIC PDA DR L TV 557, a1)b
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Fig. 3 Performance of Flipper® coil (F-coil) in the PDA glass model
3-1) PDA glass model. 3-2) Two F-coil loops were fixed in the aortic end of PDA. 3-3, 4, 5) When the mandril was pulled
back and the coil loops were pushed forward (3-3), the proximal coil loop moved forward and wedged between the
2 loops sitting more distally (3-4). This movement made bulky lump of coil loops which protruded into the pulmonary

artery (3-5).

Ao, aorta; PA, pulmonary artery; PDA, patent ductus arteriosus

4-1 4-2

Fig. 4 Coil protrusion in the descending aorta

4-1) According to the mechanism explained in the Fig. 2), the coil loops made bulky lump and protruded in the descend-
ing aorta narrow. 4-2) The proximal part of the coil was caught and pulled back by a pigtail catheter until the twist of the
coil loops was resolved and finally detached. 4-3) The direction of coil loops aligned with the PDA and the protrusion in
the aorta became much better. The coil was pushed into the PDA by inflating the balloon of Berman® catheter (*)[Telefix;
Morrisville, NC]. 4-4) PDA was totally occluded with one more coil.

DAo, descending aorta; PDA, patent ductus arteriosus
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AT KB AA)NDEIL + T3 )LD EIIC I3 EY]
YA RDART 2T %5 T &, YR a7z s
THIENEETHS. bhbhidaA )LD
¥, &5 Amplatz™ gooseneck snare (Medtronic;
Mineapolis, MN) Z{EfH LT\ 5. A7 ¥ 1 X
LT, Rid/hzHhxn., RERAXRTIV—T%
o T &, V—TREHHIEICZD. v 7 MR
UTHEEICHTWIV—TAI/NE {7&b a1 Lot
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B AR T M9 (Fig. 5).
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febicd, EWICEHEL TH - 72 0.052" Gianturco
coil [Cook #I: ; Turlock, CA] 1 { & F-coil 3 {f, 0.035’
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Fig. 5

Fig. 6

How to use an Amplatzer™ gooseneck snare

5-1) The coil loop should be caught by pushing the snare delivery catheter forward, not by pulling the snare loop back-
ward, when the snare loop is sitting proximal to the coil. 5-2) The coil loop should be caught by pulling the snare loop
back not by pushing the delivery catheter forward, when the snare loop is distal to the coil. 5-3) When the snare loop is
fully opened, the loop makes 90-degee angle (a) with the delivery catheter. 5-4) However, when the snare loop is par-
tially opened, the snare loop becomes smaller, oval-shaped and the the angle (b) between the snare loop and the deliv-
ery catheter becomes bigger. These changes make it difficult to catch a coil. 5-5) The snare wire should be snugged
with forceps at the proximal edge of the hub not to accidentally detach when a migrated coil is retrieved.

Push the migrated coils more peripherally to decrease the adverse effects of occluding the normal

peripheral pulmonary artery

6-1) Three Flipper® PDA coils were deployed in the PDA of 67 years old woman. 6-2) However, they migrated into
the right pulmonary artery. 6-3) As we didn't have enough time and the delivery sheath suitable for retrieving 3
coils together, we pushed them more distantly after we occluded the PDA successfully with 5 coils including 0.052’
Gianturco® coil with 8mm in diameter. The patient condition got much better after the procedure.

PDA, patent ductus arteriosus

ERRDRFTV, TAINUNTUCL VWEWVS BT,

B2 IVOBERE

1. #Ha41IVEREER
[EIRFICERODO A T —T )% PDAICE L, #HEDa
ANkl L CEE T % 515 T, f/ME 4mm i
%L LED PDA TIF5 T W Eh o7z HlZAE 24D
F-coil Z[FIRFREIE T 2350, MBIARIID S 2 A&, K#)
IR D 2 KD K TF—F VAL CHET 2 LT
Ez60% (Fig. 7). LML, 2ARKDIA)VONEF

bbbz e AL DI CREIR - hEhiRm
1ARSD) N5D7 Fu—FZHMAL T3, &RIID
J4)V 2 A HHE LB, IEXKENREID S F-coil
¥ 721 Gianturco coil 7 £ @ pushable coil Z3Eh1L T
WFE WV, aIVBINDEDDHA RITAY—h
T—7IVC, BHCRELa VeI LET R0V E S
ICHEETS 5.

© 2022 Japanese Society of Pediatric Cardiology and Cardiac Surgery



164

Fig. 7 Simultaneous deployment of the two Flipper® coils (F-coil)

7-1) Both F-coils were deployed from pulmonary side. 7-2) Both F-coils were deployed from aortic side. 7-3) Two deliv-
ery catheters were sitting across the PDA with one catheter from the pulmonary side and another from the aortic side.
We usually deploy the larger coil first from the pulmonary side (4 coil loops in the PDA) and the smaller coil from the
aortic side. When the two coils were confirmed sitting well, both coils can be detached.

DAo, descending aorta; PA, pulmonary artery; PDA, patent ductus arteriosus

. \3§
PDA ;@
1
DAo
8-1)

Fig. 8 @ method

3
\;l 3
! {5
2
8-2)

8-1) The delivery catheter was advanced into the dAo from PDA side. 8-2, 3) Four coil loops were pulled back till they
came at the PDA ampulla, which were moved into the PDA by the shunting flow across the PDA. At this moment, the
coil loop 1 located more proximally than coil loop 2. 8-4, 5) When the most proximal coil loop and the screw were pulled

back into the PA and detached, the coil looked like @ sign.

DAo, descending aorta; PA, pulmonary artery; PDA, patent ductus arteriosus

2. @ method

HEl D A7 —TIVIEEE T, JIA)V7E 1 HOHAH
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FIERL, FEMBIMFEIC KL a1 V&N EIC PDA N
IKIRASE S, ZTOIRETIAAIVDAZY 2 —ll%
PAWICH|E&IAHT 2y FFNiE, PDANIC @ ¥ —
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TR, aAVORERELEHICZD, TgZi
Cedic, #Eehhbings (Fig. 8). 7L, T
DFFETAA )72 1 ARIE LT 7200 TIRIEFBRRE AR
&L, RIMERBPHE R D FEA RN @ < Ik %. Single
coil strategy Tl372 <, IAIIVOBIMBLETH .

f: )

1) F-coil 1345k & LT PDA ZERIOBETINA R L
SA5D, MHEOMELH L S5HB/NEEPDA X T
ADO, Piccolo B EDTNA A ZHWTEHHET %D
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BT R ANICHERT XEMNH, TR EoFES, &
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