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A new strategy for transcatheter closure of patent ductus
arteriosus with recent-generation devices

Sang Yee Kim, M.D., Soo Hyun Lee, M.D., Nam Kyun Kim, M.D., Jae Young Choi, M.D. and Jun Hee Sul, M.D.

Division of Pediatric Cardiology, Department of Pediatrics, Severance Cardiovascular Center Cardiovascular Research Institute
Yonsei University College of Medicine, Seoul, Korea

Purpose : The aim of this study was to assess the efficacy and safety of recent-generation patent ductus arteriosus (PDA)
closure devices applied by a new selection strategy according to the characteristics of each PDA.

Methods : From February 2003 to January 2006, 138 patients underwent transcatheter closure of PDA (study group). According
to the size and morphology of each ductus, a COOK Detachable Coil or "flex" PFM Nit-Occlud was used for a small ductus (group
1, n=43); "medium" PFM Nit-Occlud (group 2, n=49) for a moderate ductus; and an Amplatzer Duct Occluder (group 3, n=46)
for a large ductus. The 83 patients who underwent transcatheter closure of PDA from February 2000 to January 2003 were
defined as the comparison group. The Qp/Qs ratio, pulmonary/aorta pressure ratio, and MD of the ductus were compared.
Immediate and follow-up results including residual shunts and complications were also evaluated and compared among groups.
Results : In all 138 patients, complete occlusions were confirmed without major complications, while procedure failure
(n=2, 2.2%), device embolization (n=1, 1.1%), and persistent residual shunt (n=4, 4.5%) were documented in the
comparison group. Total complication rates were lower in the study group than in the comparison group (study group, 1.4%;

comparison group, 9.0%; /0.05).

Conclusion : A novel strategy adopting the merits of various recent-generation devices for transcatheter closure of PDA
provides excellent clinical results with minimal risk. (Korean J Pediatr 2009;52:488-493)

Key Words : Ductus Arteriosus, Patent, Cardiac Catheterization, Devices
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A new strategy for transcatheter closure of PDA with recent-generation devices

°o]F Aol F7HE ADOE EFsle] Al=e 71%-‘;—% o8
A9A s vEe As Ads AR FEEA oY
gk Astel] oigh Ay M E gl AAolth ARES A
o Azl Hze MEE VTES AEste] dEHem
3 A8 AiE Frbeta Al V) et Ale 4T E
of ol H7] flgte] & ATE A3k

CHat 5 gy

1. HYZ 0 LHE=E

45-H 2006\ 14704 3

FRL A e AR A soblgel A g AR A A
AR, Axsapiabe te A d8s euet] g2 e
METE AL Ao st AfEs AFE fol 1387
& didTew stk a#ar ADOZE A-857] el Al719)
2000 2€H 20039 19704 393 A9 wHk A Es
AFTE 89rg o] fAE tEToR sttt

2.7 ¢

717 AdEe] Ve eHe] 7] B AdFe} Al v

(Qp/Qs ratio)dll W} o
15 & Bu Az

o] skt 2 FHEHQp/Qs<
2 7<2.0 mm, A1, n=43)°l= COOK

Detachable Coil (CDC; COOK Medical Inc., Bloomington, IN,

USA, Fig. 1A) 32 “flex”
AG, Cologne, Germany)Z A}&33 55

PFM Nit-Occlud (f~PNO; PFM
7)) By

-
-

(Qp/Qs 1.5-20 && T4 A 74 2.0-39 mm, A2T, n=
49)0ll = “medium” PFM Nit-Occlud (m-PNO, Fig. 1B)S A&
stom $3b A71FH 2 A719] FHIHQp/Qs>2.001 FH

# FHA A7=4.0 mm, 3+, n=46)°l+=
sk 7172

7

< 2dz nEA

ADO (Fig. 10)& A&

Mgl glo] o] =] 9 Qp/Qs Wt &
aEslefof st R o V|ed AL UE
53k o) 9]

Bzl Je) Ea

°]

21 57}

gl 599 e B

Fig. 1. Photographs of devices. (A) COOK Detachable Coil.
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2ol A (ketamine) A9 w3, 402 2l =7H1(lido-
caine) =& vk 3ol Fxto] iAW giEEH] 4 EE 5
French fr%=¥H(sheath)& 2ol AW 4 =2} HALE AR5}
3 "9y Hris Algstdl. 18]l 4 =& 5 Frenchd
Pigtail 7/HIE1 2 W5 9 st T i 247 g

= 15 floll &gt 7)ol wE AA3 7| FE s
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W o 2 A gaked .

4. F5 g

g A5 B 29EE skl 7179 A S| A 4
= lskgla T A v ok o3 AR B FR
AL 2L dle] FHFE 2 VT Y9AS FRlEg e &
1ell= Azt A4S Aldste] guae] A o5 bl &
Atk A& F 104, 6719, 12719, 12l 12709 o] Fof <
Aol A o8k AAF B A xS0 AALE Aldste] kel 4
o ob T Wrreksh A ek A =2
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(color Doppler) ALl Al H 5 2 she s e] W
5 #Este] gl

5. A &M

AA50] o] @ HFS 7F 7+ HE ¥R s H AL
Az AlA % A8 Fet AP [ vl(Qp/Qs ratio), s

<ty diEHite] v(Pp/Ps ratio), 1#]a FwWde] HA A
(minimum diameter, MD)< Z} o ¥ & 3, A} 5
UGS Fgon SPSS for Windows (version 12.0, SPSS,

Chicago, IL, USA)9] Student s t-test®} ANOVA testS o]-&

fe2

N

(B) PFM Nit— Occlud. (C) Amplatzer Duct Occluder.
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B UEE Aolo] BAHOE frold Aol 9l
2 EAA0R FoIF Fol7t gk
Qp/Qs vl&= Al A] 1.180.13, Al2uoll A 1.74+0.28, |3 A]
2.34+0.81993L A1, 29+ Z}Zy2 A3w- Abolo] SAIH o= {23
Zko]7F AATHP<0.05). Pp/Ps Hl= AltelA 0.25£0.06, A2
oA 0.26+0.07, A3wtell A 0.37+0.18%1 3L A 1, 2w+ Z}2H} A3+
Apolol BAHOE Fol% Aol7k AATHP<005). ST A2
21742 A1l A 1.91+0.75 mm, A2w-el A= 3.02+1.37 mm, A
3ol A= 4.88+1.75 mm il BE o Aleldd] TAIHOR fofsh
zko17F AATHP<0.001). tld=t A<} vzt Alolol= Qp/Qs
W], Pp/Ps W, Suw A4 47 BE BAROR feold 2ol7t

BA Mr%(Table 1).

7} FEan

2. &R B

AT Ale F 190 16%, 17120 9%, 671€ol 5%, 12714
Oﬂ 0%, 12704 o] ol 0%9] 7 dES B AT A&
T 1ol 31%, 17010l 18%, 671l 4%, 1271¥€el 2%, 1271€
o]%o] 0%¢] i TEHES Eiow AT Ale F 199
26%, 171l 7%, 670l 2%, 1270l 0%, 1271 o] %l 0%
o] ZF dEHES Btk BE A7|dA digte] izl Hal

Table 1. Clinical and Hemodynamic Data According to the Groups

o =2 b AE S BYloy SAMCR frod £Eo Aol
£ ol At ey P-value 0.1 3ol A& 3 12709 o] 39 ¢
A #H o] tdatell A 100%, tlEatoll A 96% = YER A 22
719 A 7S A8 el b HAll&o] EEHASES Al
AlslAtH Table 2, Fig. 2).
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A1 A Fug # &2 1980 ) FWF o] % Rashkind double
umbrella device, Gianturco coil, Sideris Buttoned device % <]
7|75 AFRSH Be Aol A O 5ot kel AF
HA o 7lFuiet o] G Eo] ol ATk HZTell= A&
A ATE Bl ARG AAE 7ITES ARESte] B}
Pt 2 A8 ARE AL vk Algel AREEE 79 O]

7 Ewlglo] F7)o) upel Melo] Hi=g Unkz 0% 2-3 mm ©)

Study Group

Comparison Group (n=89)

Group 1 (n=43) Group 2 (n=49) Group 3 (n=46) Total (n=138) P—value” P—value'
Age (mo) 97+171 (37) 110175 (26) 2661288 (89) 1944254 (33) NS 101£159 (37) NS
BWt (kg) 22+18 (14) 21419 (12) 32425 (28) 27122 (13) NS 2318 (14) NS
Qp/Qs 1.18+0.13 1.74+0.28 2.3410.81 2.02+0.71 <0.05 1.4%+0.3 NS
Pp/Ps 0.25£0.06 0.2610.07 0.3710.18 0.32+0.15 <0.05 0.26+0.07 NS
MD (mm) 1.94+0.8 3.0t£1.4 49+1.8 4.0+1.8 <0.001 2.9%+1.3 NS

Data are expressed as meanztstandard deviation (median)
P—value of comparison among subgroups of study group

" P—value of comparison between study group (group 1+2-+3) and comparison group
Abbreviations : BWt, body weight; Qp/Qs, ratio of pulmonary flow and systemic flow; Pp/Ps, ratio of pulmonary arterial pressure and
systemic peak systolic pressure; MD, minimum diameter of the duct; NS, statistically not significant
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Table 2. Comparison of Residual Shunt Rates by Group and Follow—up Period

Study Group Study Group Comparison Group
Group 1 (n=43) Group 2 (n=49) Group 3 (n=46) Total (n=138) (n=89)
1 day 7 (16%) 15 (31%) 12 (26%) 34 (25%) 62 (70%)
1 mo 4 (9%) 9 (18%) 3 (7%) 17 (12%) 30 (34%)
6 mo 2 ( 5%) 4 ( 8%) 1 (2%) 7 (5%) 12 (13%)
12 mo 0 ( 0%) 1 (2%) 0 ( 0%) 1 (1% 5 ( 6%)
>12 mo 0 (0%) 0 (0%) 0 (0%) 0 (0%" 4 (4%)°

"P—value of comparison between study group (group 1+2+3) and comparison group was 0.1

80 r

50

40

[J1d O1mo E6mo M12mo #>12 mo‘

o bbb

Group 1

Fig. 2. Proportions of residual shunt according to group and

Group 2

follow—up period.

Gouwp 3 Total

Comparison

Table 3. Complications or Unexpected Final Outcomes

Study  Comparison

P_

Parameter Group Group
m=138) (n=gy)  vale
Major
Failure of device implant 0( 0% 2 22%) NS
Device embolization 00w 1 0.1% NS
Residual shunt >12 mo 0(C0% 4 45% <0.05
Subtotal 0(C0% 7 ((79%) 0.001
Minor
Temporary weak arterial pulse 2 (1.4%) 2 (2.2%) NS
Total 2 (1.4%) 8 (9.0% <0.05

aho] e Bulpel = ;o] o g3

o= ADO7} o]&Hx Z=Ao|t?,

1990 -6 AF2-=E Gianturco coil?] 4% ¥ T2
Hf &S Holup A 92 24, AAZ 4A o} HsH =2
s oz A §do] lal A7|7F thgFshA] ot & s
o= o] 7Y LS *]% of b= who] AT P, o) %
d CDCE 24 S ¢ FEstr] del wHEAQ 94 WA
o] 7}sstEE 1Rty o] @;ﬁf?} AR 2L AU - A E
g FYo] A% AHEATHE AAT &olsittE Fae] o

5 mm o]’ge] & T

=

A2 A g3 RN 23 7] ol el 7t loop Atol
o] 2= (spring-back force)o] °fsted A Eoly=(accor-
dion effect) @] glth. CDCE 22 A7) T2 ol ¥
Fota el 27 Ao 2R ARTE T2 E o o] Yol
og 71 A ek sl ZY el o] AA AFEhEte]
HHEHFig. 1A). Duct-Occlud (DO; PFM AG, Cologne,
Germany)= PNO¢] 93 (protoform)o] & 7| 724 ~H <l
27F AAE HEoR BYAA B e olF d58 By =
dolt}, DO+ %53 snap-on detachable mechanism % con-
trolled release systemo.Z Y-S A3 sty A o2 A
g 91X Aol Theste s AtEAom AA W 1HEs) Als
o] i shdsithe F3lol Y. PNOE DOE 93 o 3hed
A, e, 78 R 71T 2 A E A 717 2A UL
EHg o & vEolXl 4 719 &<l YE E(nitinol) & WHEo]A]
DOe°ll HI3l & A=E FA3tHA A F4s & A+ A
T5 AQkE At ofge] =Y el E} g 27 ] B2 loopE 7t
A A 9o Ths S HAasetdal dE N & loope Bt
78k (reinforced) % 9% 0'«] windingst® WE®Eo R
171 ¥l (reinforced aortic loop) 1% 95 RS ©]Fo] CDCH
o} 73k otzE S Vx| eE A f]Fo] Hon Hr} & A7]9
TR g OIEVB * (Fig. 1B). ADO¥ 7P o] 7
Hol 7P W] 2ol VFR FE FTE ol & A7) s
Eul :ﬂ]:ﬂ]oﬂ = ;'gzd o] olou:] -1 E_—QHE} ol AJo] o] AT
A gesa Yo 0 A YEs 248 wEelA FETL =
3 A FAE & Ak dde] ol 71 A Al AHEA
° 7 7|77} B A= EA(self-expandable)o] Tt 717 U+
v LY 2H ARE AYA o] A At & dojy g
A go] =P ofEl zAdAl FA AlZH{luoroscopy
running time)©] th& 7] o] §A| BT} Frold WARA =F AIZE
& A2 F e FHE M Qe nun At (Fig.
10).

B ATl A didt 1389 % Qp/Qs H7F 15 W Rko] AL &
# FH2 A7 o] 20 mm 7Rk W 437 (group 1)l A= CDC Y
f-PNO7} AH&-¥I1 3L, Qp/Qs HIZF 150141 2.0 Alefe] it 5o
2 A7 o] 2.0-39 mm¢! 494 (group 2)°14E m-PNO7} A&

HY9oH Qp/Qs BIZF 208 Y 9 HA F7o] 40 mm

B
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o]/&<l 46™ (group 3)°ll A= ADOZ}F AH&-5 itttz 897 ol
A& DO PNO7ZF ARG H QAT ti g3 thae Abeloll =, A
< B Qp/Qs ¥, Pp/Ps ¥, T8 H4 AL 9v] e AolE
Holx] exokTh 719 Aee] 7|Ee® Qp/Qs HIZE & A8H e
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