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JiEf1 3: PDA, type A (PAfHI1.6mm, Aofll8.2mm, & 7.7mm). HIFCTOMGERGREZE F 2, 3MEFNCH L TZ N2 3/4mm,
6/6mm, 3/4mm % F\ > CPDABHSHZ T 5 72, I CTHiBICHIRD 7+ A 7 B2 4L 5 2 &7 PDAPHBEDSAIRE T, K
BRAEZE S S MEIIRS A2 (3580 22 o T,
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B Abstract B Background: The characteristics of the Amplatzer™ Duct Occluder (ADO) 11 are as follows: (D dual symmetrical
retention discs with central waist, @ deliverability using either 4 or 5Fr catheter, and (3 flexibility. However, the most feasible ductal
morphology of catheter closure using the ADO II is not clear.

Objectives: To examine the extensibility of the ADO II and the type of PDA that is feasible for the device.

We placed the ADO II in polyvinyl chloride tubes (diameter: 2 to 4mm, length: 5 to 40mm) and examined the longest length of the
device without device deformity. Based on the results, we treated 3 patients with PDA who were not feasible for closure using the ADO 1.
Result: The longest lengths of the ADO II 3/4mm was 8§ mm, 4/4mm was 9mm, 5/4mm was 10 mm, 6/4mm was 12 mm, 3/6 mm was
9mm, and 6/6 mm was 14 mm. The extended length was all same in each tube diameter (2, 3 and 4mm). Case 1: Krichenko type E (PA
side: 1.1 mm, length: 6.4mm). Case 2: Krichenko type D (PA side: 2.5 mm, central part: 5.2 mm, length: 14.5mm). Case 3: Krichenko
type A (PA side: 1.6 mm, length: 7.7 mm). Based on the in vitro experiment, we successfully deployed the ADO II 3/4 mm, 6/6 mm, and
3/4mm, respectively. These cases involved no complications.

Conclusion: The ADO II has an extensible property, which is useful in closing type D, E, and longer PDA. ADO II could be applicable
to longer PDA than the sizing chart recommends.

® Key words B patent ductus arteriosus, transcatheter closure, Amplatzer duct occluder II
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WA, BIREPITAE (PDA) ISR 2 4 7 — 7 ViR
DEIFIZIERLTEY, L2 DREFICIEL 72754 2D
S, VA AEIRPEELE 2> TWw3, AIIZ20194H
53 A Z 1172 Amplatzer™ duct occluder I (ADO II; Abbott,
Santa Clara, CA) &, Wi¥mod SFRME disc, 4Fr & L { (X 5Fr A
T— TV CTHRIEDTRE, 734 A HERFIR & Vo 7Rk
BHY, FOLEMN, GHEICEL TS MG IR T
210 LipL, K7L A0SR E % % PDAREIC O L
TS TIE R L, T2 AT A XU, WlH, X—»h—
#EXED sizing chart (Table 1) % JEIZPDA DEE L OEIH
SIRET B H3, sizing chart THERIN TV 2HRE DR X
£ D REWPDAICH L CTHIRIFEATRE T dH - 7 WM 2L &
Nz —HTETELPDAICK L TAT A A% WiH
5 L dise L L, MBEINRS REINRO % %2 & 7§ fEks
Posd 29, 40, 44T ADO 110 B O MR
BT 2 MEEE & fTV>, ADO I DIEEXR & 72 5 PDATETE
Rt L7z,

ADO I 7\ A DR ICEE I DIREE

Ak

FHH A ZADADO 1784 A% ImmBOREE TERL
WEE2mm, 3mm, 4mm D R VI E = LV #lF 2 — 7T NI
L, WMo disclcZH %4 L RwiRE T NA 2AE (Fig.
IBOD) ZWGEL 72, % Edisc DIEZ>3mm% disc DA
HH, LEHEL. (Fig. 1C, D). F-NFEAMMD F 2 —
7T, FldiscDAZH L7 DT AL 2K (ff
$& L 72 A fll @ retention disc & central waist D 1% & (Fig. 1E
@), MifidiscZ IRV EEDTNNA ZE (R L i
Al @ retention disc & central waist D& X (Fig. 1IF®)) %%
FEL 72, (Fig. 1)

BER

WEE L 72 ADO 114 4 R 1%, 3/4mm (9-PDA2-03-04 ; 7
I A b f3mm, £ Z425mm), 4/4mm (9-PDA2-04-04 ;
7 A ME4mm, £ 425mm), 5/4mm (9-PDA2-05-04 ;
7 LA MES5mm, £ 425mm), 6/4mm (9-PDA2-06-04 ;
7 XA ME6mm, £ 425mm), 3/6mm (9-PDA2-03-06 ;
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I A ME3mm, £&625mm), 6/6mm (9-PDA2-06-06 ;
7 LA FE6mm, KX 625mm). A 2mmdDF 2— 7
¥ W T, ADO II 3/4mm ¥ 8 mm, 4/4mm (X 9mm, 5/4mm IZ
10mm, 6/4mm (X 12mm, 3/6mm I 9mm, 6/6 mm ¥ 14mm F
TENZIUNETHETH D, sizing chart DA_ED K\ PDA (T
HEXIHETH -7z, FNE3ImMm, 4mmDF 2 — 7T
DIGED FEDOFERTH D, HiET % tube DT X S
TR 734 AR IZF LU CTH -7 (Table 2, Fig. 2).
FHlodiscn Az L7z & ED T4 2AE(©@), mifilo
discZHHE W0 EEDTNA AR (B) I, Table 3ICHH L
AR TH Y, ADO INIIHEIVEZELZ 5 LTI HIC
RAMERBTH - 7%,

IiE fl 12 =

FEBI1

&3 »H W

B3 e
ER38 2 H, Ak ES,756g THAE LKL, A7 Y —=
Y7 DLIa—HE TPDAZ GRS, PABEI A
7= Hh T — T IR R i L 7.

ABEREEHLE
H&76cm, £HE9.Okg, L1%E118/77, I 98/58 mmHg,
TR R AEAIE 100% (BNR)
WEIGRT @ 7. DT IFIER IFIER, DSz L.

BRI L -
s X A - D ERLE 44 %, M9 o lize L.
DM A, Wli+o0°, LEAME X OLAEMAR L.
FE MBS Lo JlEE 5 P2 A PDA IHEIIRAN 1.5 mm, KEIIR
5 1mm, £&62mm, AWK DLIGEEL. £HE,
FEEOIKRZE L.
DA 7 — 7 VRE (BRI © BREIIRIE (I A
REEAEEE) 22/11/16mmHg, _EATRBIIRE (I
HESRWIE Y IE) 67/37/49mmHg, iR IILHE L (Qp/Qs)
1.1, FfiEHEHT 1.4 Wood U-m’, MR HESTL (Rp/Rs)
0.16.

TGIEERH
KENRIE S TOBINREIZHE X, Krichencho 7 HE R, i)
BRANT. I mm, AE2.4mm, KEIRHIE.0mm, K & 6.4mm
TdH ot (Fig. 3A-C). KREIIRIEE O FHE %2 &Lz L 7%

Table 1 ADO II sizing chart

Measured ductus length

Measured ductus diameter

<5mm 5-8mm 8.1-10mm 10.1-11 mm 11.1-12mm
<2.5mm 3/4 3/6 4/6 5/6 6/6
2.5-3.5mm 4/4 4/6 5/6 6/6 6/6
3.6-4.5mm 5/4 5/6 5/6 6/6 6/6
4.6-5.5mm 6/4 6/6 6/6 6/6 6/6
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Fig. 1 Experiment of the extensibility of the ADO II device
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C Undeformed discs

(A) Polyvinyl chloride tube (inner diameter: 2, 3, 4mm, length: 5 to 40 mm). (B) The central waist of the device in the polyvinyl chloride tube.
(C) Devices without deformed discs (the length between the red arrows within 3 mm). (D) Devices with deformed discs (the length between
the red arrows over 3 mm). (E) One retention disc and the central waist in the tube. (F) Both retention discs and the central waist in the tube. (D
the longest length of the device without device deformity. @ length of the device with one retention disc in the tube. 3 length of the device

with both retention discs in the tube.

ADO I sizing chart (Table 1) 1C & 2HEAEFNA 29 4 X
133/6mm T ®H o 7275, Wil disc 25 KENIR & @R I 22 H
TAHEEMEDH D, ADO 1734 2 DMEMICE Y 3
FEARE S (Table 2) TlX ADO 1T 3/4mm @ [l disc 12 253
B BVRENSSMM TH -7 EH 5, ADO I 3/4mm %
IR L 72 (Fig. 3D). MHEIAREN L D 4Fr MP (X 74 ¥ v b

B &, HHn)) 2HWT0.0354 Y FDOHA F7 4 ¥ —
(9P 74 =HAHAL RIALXY == AT 47 ; T
MRS, HE) 2 NTRENRNEIE L, 4Fr MP % 4Fr
TorqVue LP (Abbott, Santa Clara, CA) (2 A%, ADO II
3/4mm % Wl disc 255 < TERE (IR 754 A K8mm) T
HiE L7 (Fig. 3E, F). WEBICHAT L 72 KRERZ & I
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Table 2 The longest length of the device without device deformity Table 3 Result of the experiment of the extensibility of the ADO II
(Inner diameter: 2, 3 and 4 mm) device
Inner diameter of the tubes ADO II (mm/mm) ) ) ®
ADO II (mm/mm)

2mm 3mm 4mm 3/4 8§mm 14mm 22mm

3/4 S mm S mm S mm 4/4 9mm 16 mm 26 mm

4/4 9mm 9mm 9mm 5/4 10mm 19mm 30mm

5/4 10mm 10mm 10mm 6/4 12mm 24 mm 34mm

6/4 12mm 12mm 12mm 36 9mm 15mm 25mm

3/6 9mm 9mm 9mm 6/6 14mm 26 mm 40mm
6/6 14mm 14mm 14mm (D the longest length of the device without device deformity. 2 length

Fig. 2 A 4/4mm ADO II device without deformity in (A) 2mm-, (B)
3mm- and (C) 4 mm-diameter tube. The maximum tube length
was 10 mm, which were all same in each tube diameter.

IHEIRDIERE T l%, FRAFRfs, REIRIEZE 2 © QNS /i)
Hfﬁﬁeaﬁé% B89} o f:. ( 5} LJ&@IUI. a “‘*ﬁﬁ . Eﬂfﬁ@

PR R =1.7m/s, TITREINRER AT =1.9m/s)
FERI 2

360k

HLRE -

EENBICPDA Z iR S, Mz iEnZie L. 4o
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of the device with one retention disc in the tube. (3 length of the device
with both retention discs in the tube.

ABEIR B
B 166cm, AHES8.0kg, Lo i0%083/47, IfiFE100/54mmHg,
TR BFRAAIEE 9% (EAR)
BRI @ . D IEFIEW IE IR, D2 L.
ML
R X A - DRk 42%, B9 iz L.
DEM I AFEH, HR 76/5r, Hl+80°, B AfME X OA
SR L.
W BE DB S AT - PDA FHEIIRAN 1.8 mm, KEHIRE
41mm, EAEAEG, OIUGERE. AR, AEOIRKRAL.
W CTHMR : PDA  MHEIIRIN2.2mm, A#$3.3mm, K&
IR 1.1 mm, £ & 14.1mm,
DA 7 — 7 VR (BRI @ FREIIRE (A4S
RWIEAFYIE) 18/10/13mmHg, _EATKEIIRE (I
HEBR IR AR ) 72/43/52mmHg, iR M (Qp/Qs)
1.1, W&t 1.4 Wood U-m®, WhfRIMAEHEHTLL (Rp/Rs)
0.16.
TG
KEfRER COBIRETLREIX, Krichencho 77 & DY, Jifidh
IREI2.5mm, A 5.2mm, 3.2mm, KEIRME 10.2mm, =
X 145mm T H - 7 (Fig. 4A-C). REWIRE 5 2> & 51H
L 7ZPDADE Z 13 14.5mm & LK E WPDATH - 7%,
ADO I 7 /34 2 DMRMEICEY 2 BGEEAT S (Table 2) |
£\ TADO 11 6/6mm O Wi ffll disc 12 22 TE 2348 U 7« bnnﬁ%
F14mmTH - 72, disc DR I N7DY, 14.5mm
DF 22— 7 HNIZHIE L 72 ADO 11 6/6mm @ disc (Fig. 4D)
DIEXE3ImmTH D, KEIREEH320.3mm, i B AR5
M19.0mm &+ oA ERH o2k, RVE Y= L8
F 2 — 7 L ARPDA O MUAEBE X MffE23H D, T34 A
HEH ICdisc I EN B 2 E TPDADE I WL 25 2
ExEBREL, ADO I 6/6mm % 3ER L7, BBk X b 4Fr
TorqVue LP (Abbott, Santa Clara, CA) % N1 RKEIIR~ED,
ADO TI 6/6mm % Wil disc 235 < TR TEIE D e w2 & %
RLHEE L% (Fig. 4E, F). WiEts, K#pke & Ofidh
IRisC, AR, REINRGARR 2 o I ZEMishIReezE %
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Ao side 8.0mm

Fig. 3 (A), (B) Aortography in right anterior oblique view and left anterior oblique view showing a type E PDA with PA side diameter of 1.1 mm,
length of 6.4mm, and aortic side diameter of 8.0 mm. (C) Diagrammatic representation of the PDA. (D) A 3/4mm ADO II device in the tube
(inner diameter: 2mm, length: 6.4 mm) without device deformity. (E) Aortography in lateral projection showing a 3/4mm ADO II device. (F)

Device shape after deployment.

HOhrot, BEHBOLI I —BHE MBIk
H=1.0m/s, FTRENROFLH IZHE TE T, HE s
7% L)

FEBI3
4rH R
BRIE
ERR37HE S H, WARE2717g THAEL 2, ABERD 2
7)) —= v JHAETVSD, PDA &£ ZHi S, JikGE T
21trisomy & 2 Wi S 417z, VSDIZFE/ANME L 7223, PDA I3FH
SHEMIAS 2D, AT — T IVIBER T L 7.
ABEIREAE
BE61.0cm, {FHES.0kg, OA%118/77, [T 98/58 mmHg,
FER A SEAAAIE 100% (ENR)
MR © . D IR IR I L, 554 B /o
C Levine 3 N B ME % TEHY,
MR
MR X A DERE 56%, MRS SRS b |

DEX WA, fh+100°, EEAME X OEEMKR
L.
M B OB 5 PR A PDA BB 2.5 mm, REIIR
7. 1mm, £ 6.9mm, A% AR VSD septal an-
eurysm® O . DIGHRAE. A, EE BEIRK.
Al A 7 — 7 VAL IEIRAE (DG AR R AT
J£) 27/13/19mmHg, AT REINRIE  (IUiE AR R AT
YIE) 60/33/46mmHg, ittt (Qp/Qs) 1.94, il
0 1.7 Wood U-m®, THfARIMAFHEYTLLE (Rp/Rs) 0.13,
TG
KEfRER COEIRETLREIX, Krichencho 778 AR, Jifidh
IR 1.6 mm, KEIIRMI8.2mm, KX 7.7mmTH -7 (Fig.
S5A-C). REMNRIE S T DEHEIED> 5 ADO T 6/4mm % FE
LTy, (R0 5 6Fr D delivery 7 7 — 7 )L TR A E
T2 S THENIR N D ELES K EETH o 7272, 4Frh
T =TIV TORBEDHEZ ADO I TIHIFT 2 /58 & L /-,
ADO 11 sizing chart (Table 1) TOHEZET /N4 244 i,
3/6mmTd > 7273, Wik dise D RBIRMI & s RHI~ D5
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C Ao side
10.2mm

length
14.5mm

5.2mm

3.2mm
PA side 2.5mm

D

Fig. 4 (A), (B) Aortography in right anterior oblique view and left anterior oblique view showing a type D PDA with PA side diameter of 2.5 mm,

central part diameter of 5.2 mm, waist of the aortic side of 3.2 mm, aortic side diameter of 10.2mm, and total length of 14.5 mm. (C) Diagram-
matic representation of the PDA. (D) A 6/6mm ADO II device in the tube (inner diameter: 2mm, length: 14.5mm). The length between the
red arrows was 3.1 mm. (E) Aortography in lateral projection showing a 6/6 mm ADO II device. (F) Device shape after deployment.

W 20823 o 72, ADO LI 784 A DI §
2 HEEAE S (Table 2) 123> TADO II 3/4mm O i ] disc
WICEEBEL BWRENSmMm TH 722 &5, ADOII
3/4mm % IR L 72 (Fig. SD). MHEHIRMEI X O AT RBIRIC
4Fr TorqVue LP (Abbott, Santa Clara, CA) % L, ADO
11 3/4mm % i ffll disc 23pH < T fE (IRE 734 A K 8mm)
THIE L 72 (Fig. SE, F). ®IEZICHAT L 2 KEIRZ & O
IZIGEIRDIERE <%, FREEM, KREINRIEZE 2 & IS NG
BRI Z RO o7, (HERO.LT 3 R Ahl
R AT =1.2m/s, TATRBEIIREARTEE=1.8m/s)

z =

AFICT20194E0 5 F A I 1172 ADO 111E, Rfh/7I~D
BN TE D, KangSLY & 1%, 636lDOPDA (2
S I mm (3.8-22mm), IR IAE2.7mm (1.3-
5mm), KENRE Ampulla FEfES.6mm (4.8-13.8mm)) D
9 bL6lfl ZADONITHEAL TE D, ADOITOHEN
W72 R\PDAIC N ¢ 2 AHIEZME L Twa, £
Gruenstein DH” & (%, ADO I1iZ |} 2 retention disc 7 & O°
IZ central waist ZB 0z D IZ AR 22 Fe#%, Ttubular type (type
C) 1, Tcomplex type (type D)J, Tampulla type (type E) J
DENREICHZTH 2 EWMEL TS, 2D X HITADO

MiE, ZREkME, MEMHICER TV LI R#E» s EV
PDAICHTH 2 LIREIN T2 43, —HTF A
ZWW L CPDABRE T E S Ldise AL, T34 2D
[t RiEhIReez2, KERfEZEEZ 721 9 5.
ADONIZEAL T, EZETORITHNIF disc DETE
7 DB E VLI IR ETIC R, SRk
ATOMEEIC X D disc DZETEME  MPEATRE 2 734 ARDS
& 20127 ) (Fig. 1, Table 2), AfEHEE S & ICIHEEL 2
PDA D3B3 2Bl d3disc 22N %2 2k 9 2 & 7 <A D 1P
HEHHBETH o 7. i1, 31F, KA ComENEORBEEIC
EWTADO I 3/4mm i3 8mm £ CHEWBTH -7 2 &,
ADO 11 3/4mm (% 3/6mm & LR TREIRMBIIR~ D disc
FHDOY A7 ZWENTE R Z B L 781 AER%E
fTo7. JER21F, EZ 12mmZiB 2 3 WiKNEVPDA T
H o, IO MENEDBELIC B\ TADO II 6/6mm
FZ14mmE CHERTH o722 &, discOEZ T L
TREMREEH203mm, FHEIARPEDS19.1mm & |57 2 528
HotZ L, EBEOPDADIMEREZMiEMENH D, T
A ZREB ICdisclcEEN D 2 L TPDADE I ML &
52 LEEBELTNAAFEREZITo 7/, 3L b iTdiscd
LA C BERICHBENTE, 735 212 X 320
MR TATRENNRDFLAZEFRD e 2o 7.
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C 1.8 mm Length

7.7 mm

PA side

1.6 mm

Ao side
8.2 mm

Fig. 5 (A), (B) Aortography in right anterior oblique view and left anterior oblique view showing a type A PDA with PA side diameter of 1.6 mm,
aortic side diameter of 8.2 mm, and total length of 7.7mm. (C) Diagrammatic representation of the PDA. (D) A 3/4mm ADO II device in the
tube (inner diameter: 2mm, length: 6.4 mm) without device deformity. (E) Aortography in lateral projection showing a 3/4mm ADO II device.

(F) Device shape after deployment.

S RIOEICTIT o I BRED T, disc DA 74 g T
ELT7NA AREDF 2 — 7 2mm, 3mm, 4mm D4 TH
CThH-o7e T EIFIERICHIRE S, ZOREL 5 2mm
7 54mmDPDATIE, PDADRL D bR I 4 X%
Refr) LcHEREZEETHI LEEZLNS. $H)—D
ADO NI DY A ZIBIRITEBWTEIEZ Z L 1F, retention disc
DREZITHY, FRITEIED /NS WIEH KBRS D
(ST K % £ 9 FEHC 1 disc 12 & 2 IE) IR B 22 < K B Rk i
FBIERDNIETH 5. GEGI, 3 IEMBIIRES & KBRS DS
toaTho7Z & EIRFEDE[E D 5 double disc 2 H T 5
ADOII %R L 7223, [ARRD PDATEEETH > T D ilidhk
P2 REIREBOEIE R 2 #E ) B, a4 V2R L
72 Ji DI ERP REIRA~N O EHIIRIKTE 5 LEZ o
5.

PLEX Y, PDAICKT % ADO DY A RERTIE, O
FHHl ETOPDADR S F THREABARMOREI DTN
A AZERL, QTATREIREE - MBIIREE - KEIARBEE D
IR DHEHEE B & 1T retention disc 12 & 5 KEIIK & Nilidh Ik
NDWERERE LT LT, TN AP A RERETRET

b5, Fi, FLCEIDE window type D X 9 72 PDA
TUE i disc DSHHBY AR RBIR~2E 19 5 "IRe kD d O
ADOTIIARME LEZ 65N 5,

% 72 -l disc D & D R Wi i disc & FehH L 7w BT
RBlcBL Ty RV E VB O F 2 — 7T NTIZFF A
2DV EEEBE SN TEY, 29 LTiEBEICT
% Z L TADO ILIZHIZE VL PDA ICRIG T E 2 AlEElE 3 H
%,

SROBEEIC BV 3RS & LT, MEMEOBEEICf#HH
L2 RV E VT o — Z BRI LR OWEM TH
D, FEEEOPDADIMEREIZ R VIEME = L#lF 2 — 7
FERZE S 2 K M A E Vs, ADO 11 % PDA IS IE L 7245
£, MimDdisclicfk Tz Z &L TPDAHKDE I 238 <
BB EEBET DL, BB L TIMGEE L KRR
EXDHISICEVPDAICHHIHTE 3D H 5.

s

ADO 1%, E#hAm~DOMEMRICENTED, type D,
type EJZRED PDA R\ PDA IS L CTHE# % 731 A TH
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%, YA RERICBAL T, sizing chart X ) BVWWPDAIZ b
HENIEETH D, disc DEEHE E 7\ HiPH T rl R 2 R
DFWTNA ZRABEIRT L EDEETHL EEZOND,

B

A D HLE 135 31 [0 H AR Pediatric International Cardiol-
ogy PRMERITTHEL TB D 9. AFCGHRE & #
FT2ICHY, HAMESRITBEWT, AFERERENE
PhEfGER I EE I RRZ2IH 0 £ Lie, ESHILBL =
I, BEtoEERL FT.

Fl & R

HAGERMEDEEA v —_X vy a vigEs (JCIC) D
T LFIEHRICEIT 2R FHEIZH D FEA.
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