DOI : 10.3345/kjp.2009.52.4.488

EERTEEFEXPEE

Korean Journal of Pediatrics Vol. 52, No. 4, 2009
[l Original article : Clinical study [l

A ol g3 A3

£

A o shelst sokahetma, A AHHYY AABATE, Zobil gt
A= o~ =
Zaol - old - de - ML - HEF

= Abstract =

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.

Ovision of Pediatric Gardiology, I[epartnent of Fediatrics, Severance Cardiovascul ar Center Cardiovascul ar Research In.

Yonsei Uhiversity (bllege of Mdicine,

Seoul, Forea

Purpose: The aimof this study vas to assess the efficacy and safety of recent—generation patent ductus arteri
closure devices applied by a newselection strategy according to the characteristics of each PDA

Methods :

FromFebruary 2003 to January 2006, 138 patients undervent transcatheter closure of PDA (study group

cording to the size and norphol ogy of each ductus, a COXK Ietachable (oil or "flex" PFMN t—(cclud vas used for

ductus (group 1, n=43);

"medi umi PFMN t—Qecl ud (group 2, n=49) for a noderate ductus; and an Anplatzer Duct Qec

(group 3, n=46) for a large ductus. The 83 patients vwho underwent transcatheter closure of PDAfromFebruary 2
January 2003 vere defined as the conparison group. The Q/Gs ratio, pul nonary/aorta pressure ratio, and MDof the .
vere conpared. Immediate and foll owup results including residual shunts and conplications vere al so eval uated :

pared anong groups.

Results:Inall 138 patients, conplete occlusions vere confirned wthout major conplications, vhile procedure fa
2.2%, device enbolization (n=1, 1.19, and persistent residual shunt (n=4, 4.5% vere docunented in the conpari sc
Total conplication rates vere lover in the study group than in the conparison group (study group, 1.4% conparis

9.0% P0.05).

Conclusion : A novel strategy adopting the nerits of various recent—generation devices for transcatheter clos
provides excellent clinical results wth mninal risk. (Korean J Pediatr 2009; 52: 488—493)

Key Words : Ductus arteriosus, Patent,
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A new strategy for transcatheter closure of PDA with recent-generation devices

WRE 67HA 9] tgFet 7| FE ol 838t Ao T HAss
A gate] shd 71E 7179 A 2 2 7| Eder 1
AE Fde] WsltE o] gt} 53] 2003 AFFEAAA L &
Ql o] % Abgo] T7IE ADOE XFE A2 7| FES ol &
o A9 A s w4 /\la A AR FFE o
ol2] gt Wste] ek A= e Aol AREL A9
Uy Haleol He Aﬂif NTES Agste] HEtdom
N3 8 A3E Frista g3bEel 7 Aea Ae ATE
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1. CHAZ D} CHX=2

ADOZ} H&57] A28 2003 2958 20061 1€7H4 3
T AAdE e AgE A Lol el FEAAZAL
A AZSIHALR o A A8s SekA] g Sud
gty Aud oy g es Al ghol 1389

2 3k 283 ADOZF A&7 ol A7l
B 2003 1974 3d7F A9 4 o &S
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719 Age) Ve FHde] A7) 9@ HE R/ AFF H
(Qp/Qs ratio)oll wet th&3} o] skt 22 ™ AH(Qp/Qs<
15 &2 9% H4 F7H<20 mm, Al n=43)°1E= COOK
Detachable Coil (CDC; COOK Medical Inc., Bloomington, IN,
USA, Fig. 1A) €2 “flex” PFM Nit-Occlud (f-PNO; PFM
AG, Cologne, Germany)E AH&3l9 1 T 279 9
(Qp/Qs 1.5-20 =2 F9& A4 A7 20-3.9 mm, A2, n=
49)°ll+= “medium” PFM Nit-Occlud (m-PNO, Fig. 1B)& A&
stdlon F3F 2718 EH 2 2719 $HIHQp/Qs>2.001H FH
& HA A7=4.0 mm, A3+, n=46)°1+= ADO (Fig. 10)& A&

Aeighel glo] Fwee] =7] 9 Qp/Qs ot &
3 aEstolof stuR flol] 71Ed A8 71E
B97F A= 598 xJrg i
= A A= tE W W (aortic ampulla) 7+ &
= 499 T & A7) FuH NS
%XM]H% %‘1"7&91 7}%} %&% l‘%%ol & AEE 44 EO%
o] ADOE AME-3FSITh

fu)
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3. A= gy

aol= AT (ketamine) A wHF, 44U =71<U(lido-
caine) T4 k3 St $kxbo] diE AW tEE W] 4 EE
French %% (sheath)& Fo] WA A=Al HALE Ak
3 gosky PJrke Algstlnt. 1€]al 4 EE 5 Frenchfl
Pigtail 71EIE12 & #g& sto] T HA 247 FH
E Rl flol A&t 7wl wet A 7)E A9Eksl
o FAA A AlE PHE o) FHo o] y|sH npe} g
WP Agste
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Fob A e S Wbkt A dEhe A =g
(color Doppler) A Z53 Aol A #Hswl 3} afafv) s o] o5
g wEste] s
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FAE9 Yol & AFE 7 F EE vuEda Ale A Ax
A AYA] F4% HdFek AR v(Qp/Qs ratio), &
43t thEete] B)(Pp/Ps ratio), 123l Fwlde] HA 274

=

Fig. 1. Photographs of devices. (A) COOK Detachable Coil. (B) PFM Nit- Occlud. (C) Amplatzer Duct Occluder.
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(minimum diameter, MD)& 7 o= M2 33k, 2THAS} F
dgs TP on SPSS for Windows (version 12.0, SPSS,
Chicago, IL, USA)2] Student s t-test? ANOVA testS ©]&

st} BAA vl B4 APk, F4 W3 /1) BE ST

A5 G ES MESE FAISA AL chi-square testE 01&3}
o AR v FA459 1tk P-value”l 0.05 #IREQl A9 &
AR Z fFo)dt Aoz Adsiait

oAk 717F Bt & 1389(100%) 2] A7)t Hde fEFoR

A Fulg &S AARUTh AEdd A o= gldle

TE g4 %X—i NzE J} 744 g g SO gHs
o] [e)

= SISAth #xke iol
T Aol Eﬁl@&i Frol g 2ol 7t G
Jit W 24 FHEEE EAHOR {93 xholrt gl
Qp/Qs HIE= AlTelA 1.180.13, A2l A 1.74%0.28, A3l
A 234108145 AN, 2w 24242 A3 Abolol] BAH o2 fo]
gk 2o 7 AATHP<0.05). Pp/Ps Hl& Aol A 0.25+0.06, Al
270l A 0.260.07, A3wANA 0.3720.18% 3 Al 1, 27 212}
A3 Atolell BAH o2 Foldt o]z} AATHP<0.05). T M
Az AZL A1l A 1911075 mm, A2l = 3.02+1.37
mm, A3 AE 4.88E1.75 mmAL EE o Aleld BAH L
2 F93 Aol 7t AATHP<0.001). A A9} thzza Abo] o
= Qp/Qs ¥, Pp/Ps ¥l, T4 A 24 BT BAHoR {9
g Aozt glAtH(Table 1).

30 WE Mo H oon
o
ol

AT AE F 1900 16%, 17890 9%, 670l 5%, 12714
o 0%, 1271 o] 5ol 0%<] *F dFES B AT A&
T 1ol 31%, 1708l 18%, 670<€ell 4%, 1271€ el 2%, 12714

Table 1. Clinical and Hemodynamic Data According to the Groups

o] %o 0%<] % %%% o A3 Ale F 1Y)
26%, 1704l 7%, 67H% o 2%, 12 7H 1]l 0%, 1271 o] 5l 0%
o 5 detEg Btk BE A7)l diadate] HiFatel v
e oA ﬁﬂéﬂgg Hou FAHSR frofet e Aol
bk ey P-value 0.1 3kl Al F 12719 o159 &
Hafgo] thakatell A 1009, ol A 96% =2 LEL} A =9
719 A 7S A8 wellA] b Hsgo] FEHASE Al
A}t Table 2, Fig. 2).

N ri rlr

3. EHE & AlE 1™ EMA

A Aol Aag ke gl oy daTdAE 218
(2.2%)°1A 717 Al FaabA Jskanh Als 5 12704 o] F
7HA] R wrebe] i Ak i ol A= glol ot el A

= 48 A%)°] UAAT 71T A g
—Loﬂ/ﬂ 178(1. 1‘7)01]*1 2 A% A

*1% % 7‘33(7 9%%2 el AR FofstAl dldwtel A
F2 g Fo %’M(P 0001) a Q] 733‘1& Tug HHe
o H

%
oL} tEHZe] g
“’S, 5 ‘3—’1‘ 7 ZH 7H5(recanahzatlon) o219 g
Foll A AR ko), A TR
St AA A g S wiak AT o gt A 2
&l A= 29 (2.2%) AATE WA g Fe
Foll M 298 (14%)°1R e izt 899

2 EAHCE FofshA tldatell A vttt

2

i &t

73 A s HE2 1980 ] T4 ©]F Rashkind double
umbrella device, Gianturco coil, Sideris Buttoned device %I
NTE AHE W Agel FHE L 1 avieh shaAel 4F

s ont 71 et ofe] B wob dglth Aol

244

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) 110£175 (26) 266+ 288 (89) 1941254 (33) NS 101159 (37) NS
BWt (kg) 22+18 (14) 21+19 (12) 32+25 (28) 27122 (13) NS 23+18 (14) NS
Qp/Qs 1.18£0.13 1.74%0.28 2.34%0.81 2.02%0.71 <0.05 1.4%0.3 NS
Pp/Ps 0.25%+0.06 0.26+0.07 0.37£0.18 0.32+0.15 <0.05 0.26+0.07 NS
MD (mm) 1.9%0.8 3.0*14 49*+1.8 40*1.8 <0.001 29*+1.3 NS

Pata are expressed as mean= standard deviation (median)
P-value of comparison among subgroups of study group

TP-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

01d H1mo M6mo M12mo Z>12 mo)

70

30 -

b bk

Total

Group 1 Gmoup 2 Gowp 3 Comparison

Fig. 2. Proportions of residual shunt according to group and
follow-up period.

Table 3. Complications or Unexpected Final Outcomes

Study  Comparison

Parameter Group Group
(n-138)  (n-gy) ~ value
Major
Failure of device implant 0( 0%) 2 (22%) NS
Device embolization 0(C 0% 1 (11%) NS
Residual shunt >12 mo 0 ( 0%) 4 (45%) <0.05
Subtotal 0( 0%) 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
A AY AEE EUE ARG A" VTFES AMESte] B

o AR ANE A7 YT Aol ALgHE 71 7E o)
A Sege] A7)0 wet Aelo] Hiv] YASE 2-3 mm o
ahe] Ao ol :o] o] §5 31 5 mm o] g T Fez

& ADO7E e85 FAlolt”.

1990 tHH-E] A& A% Gianturco coil®] 3¢ 2 W
HHA &S Holvh ZA] 91X 24, AAZE 4A ol e &
o] A o] 3717} thgshA] erol & FH
o= o] e UL AlEF ok Atk o] YA, o

o] <+ (spring—back force)©

1 <
dion effect) @3 o] S}t CDCE 22> =719 T Aol 4
ghelar 2ElE 27 Aol AR ARt F2E o] glo] sl

ok Z1AA Aok Aol 2 el o] A il
A=A hFig. 1A). Duct-Occlud (DO; PFM AG, Cologne,
Germany)+< PNO2 98 (protoform)©] & 7724 2
27 2A2 e RPAA B e olF dFE B 2
Yolt}, DOE %573 snap-on detachable mechanism % con-
trolled release system®oZ Y-S 3] A=sl7] A o8 2}
g $1A2 4] bt esE 3—"’&5]919}4 AA TS 2 H A%
. PNOE DOZ 932 ato]
A4, Fef, 748 R 719 2 FAE AT 717 2A YA
191 3521 YElE(nitino) & RHE A

2> 1ataA e s & /A F 3
o}, of&e =Y el thekdt A7 9] B2 loopE 7F
S ENEL] JoopE HUE

windings© tlEeWHo 2
&F& o]Fo] CDCKH
o w2 217)e]
= 7P Aol A
ojE VTR FR FEE ol & 27| T
Kom 1 ZEAI b ] o Aol
T 1020 a) el 22 wHEold BRI} &
13k Aol o] 717 3l Al&A] 254
£ (self-expandable)©] At 715 WH
ANA Qe A A7 & Aot T
ofbge =AA FAl AlZHfluoroscopy
| 2 719" o] @A H Tt gropA WA w=E AlZE
A 7hal o nasel ok (Fig.
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f-PNO7} A& 031, Qp/Qs HIZF 159014 2.0 Atelo]al Fo 3t
#H2A& A 7o) 2.0-3.9 mm< 4978 (group 2)°1A1+= m-PNO7} A
HAeH, Qp/Qs M7t 208 Wi 9 HAa AA] 40 mm
]/l 46™ (group 3)91A = ADO7F AHE-=ATh vz 89l
A= DO PNOZF AHS S ATttt 3}tz Alolefl 1=, A
% 2 Qp/Qs ¥, Pp/Ps ¥], S HA AAL 91 Qe Aol&
Kolx] ergkth 79 AEle] 7|F 2% Qp/Qs HIZF & A& HI o

W 53] A 3kl A Al 1, 2750 Qp/Qs HIZF SAIH 02 Fofs)
A2 AL & 5 o] ADOE Adste= deol Qp/Qs HI7t £&
ARZ o] 8E & daS HAFA Qp/Qs vl 7 Pp/Ps Hl
T ADOE A3 ol v 3§23 o7} IS &
ATk SHd Ha AAE 7 HE EAHOE F3) 2po] S
Hol 7135 AEss Ve R U] a7 3 I 4849
RS & 5 UK Table 1).

T Geo] Al 3 12704 o] Foll ke ol e Sttt
A 08 (0%) eI AL M= 717 8 7]&S 483

Hd H gl FFHUES AAEATHTable 1, 2, Fig. 2). A3
el A= A, 26l Hlske] o wEA ek #AH 7t o] Fo X =
Folom A& F 12709 olF el 1, 2, 3 EFolA I
webgo] 0% 2 YERY didwre] B Stxjol A SHte] ¢ ¥
A& RAHTable 2, Fig. 2).
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