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Transcatheter Closure of Patent Ductus Arteriosus in Adults

Myeong Ki Hong, M.D., Won Heum Shim, M.D., Nam Ho Lee, M.D,
Moon Hyoung Lee, MD,, Yang Soo Jang, M.D,,
Nam Sik Chung, M.D., Seung Yon Cho, M.D.
Division of cardiology, Yonsei Cardiovascular Center, Yonsei University, Seoul, Korea

Background - Transcatheter closure of patent ductus arteriosus, using the Rashkind double
umbrella occluder system, had been attempted in mulitcenter since non-surgical closure of
patent ductus arteriosus by Rashkind.

Methods : Between July 1991 and June 1993, transcatheter closure of patent ductus arteriosus
was attempted in 20 adult patients(2! trials).

Results  Seventeen female and 3 male patients was consisted of the study. The patient age
ranged from 17 to 54 years(mean 30+ 9 years). Mean pulmonary artery pressure before closure
was 18.5+ 6,0mmHg(range from 10mmHg to 30mmHg). The diameter of ductus ranged from
35mm to 80mm(mean 52+ 1.5mm), as determined by contrast injection through 11F Mullin
sheath or 7F catheter. There was significant decrease of Qy/Qs from 2.6% 1.1 to 1.5+ 04 immedia-
tely after transcatheter closure of ductus(p<<0.01). There was significant decrease of left ventricu-
lar end-diastolic dimension by echocardiogram from 587+ 7.6mm to 53.6+ 6.5mm after transca-
theter closure of ductus(p<0.01). Among the 21 cases, 16 cases(76.2%) had the clinical improve-
ment without the support of surgical closure. One 17mm Rashkind umbrella was retrieved
because of position and problem of deployment. There was no device embolic experience
in 21 cases. There were 2 cases of hemolytic anemia during the follow-up period i one case
was surgically ligated and another 17mm device was implanted in the other case.

Conclusions . Transcatheter closure of patent ductus arteriosus in adult patients can replace
the surgical correction in selected patients
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Table 1. Angiographic classification

e ez % gEY 2ded AYd §
Wgke] 2oka =)@ #9103 ¥ Rashkind umbre-
la@ AMSE F9# v48& AN=ddck A
#7)% Rashkind§o]" LEE Y¥& 7228,
A 5o) LEY WHor BHc . =AY F
Wy & HaEd AFE¥ Rashkind umbrellag)
A7) 21d A oo A B% A 7 o] 17mm Rashkind
umbrella@ AM&-3ATH FEAY FHE HE ¥
¢ AU F AxgoE FRES {578
BebEhg L, F5 X-4.2. 2 Rashkind umbrellaz}t ]
2o slexd HAJAG. 7Hed® oJHAA
124, 1704, 8704, 6704 Ao 2 o|¥H At
9 AXET AR A3 BHEEY Ha 9
H3lE s

FH#H AEA $ HEY e o&%
Yejed EHE SaoFol® GEE Aol wt o
€3 o] H|ch(Table 1, Fig. 1~4).

A2 FAE A& sge AFe A
HEY 2FedA G 579 F=E Bri-
dgeSo]” HEY PP L& FHEF gl A€
HEge] 2YgA 9] RolA v AE, TR
w&to) nAE ZFfe F ¥%E (main pulmonary
artery) ol {F 24 A &Jo] A Role BY,
AHFGEY] AU A9e F F2 05y &
g2 wEwe] QA 9o HrA Hole
2442 Ao

AR AL AEAd FRH A& vAe

Ductus

Group 1 Group 11 Group Il
conical cylindrical cylindrical short(window-type)
Infundibulum
deep or shallow deep shallow shallow
Example
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Fig. 1. Conical patent ductus arteriosus.

Fig. 2. Conical patent ductus artenosus.

A3 AAG 5 FPEdA FHFEE] §l
A, §9%F FHARZT AP o] HAMG
AZgol gla A 293 BRdge] gle ¢S
2x)gka #4383, Rashkind umbrellaE =
glo] AgHos AYT ¥ A=AH AR S
A &HFo AN e 2FEd FRT
Zastg oy vju)3 AR Ja, A ¥F{FF
N3 B FFFo v|7} Lsupo g EHAF F3
BEAF A2 vu)d AFdEe] e B+E
%2714 A F(technical success)o 2 A 3}% ).

Fig. 3. Cylindrical patent ductus arteriosus.

Fig. 4. Short window-like patent ductus arteriosus.

r- o}

2 20004 213]9] BA=AH FAH HE
HA &S Ao, 159 dxe 239 A=
Ad FHE ANE HHES A B T H
S <3 & 10mmHgo A 30mmHg7} A B 18.5
+ 6.0mmHgo]l 2, T &9 F7]= 3.5mmol A
8.0mm7}x] HF 52+ 1.5mmo| Yt A=A T
AF AE HAE A& A A GFF g A
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8§ 2] vl(pre-occlusion Qy/Q)E B 2.6+ 1.1
AN Ae F A FFF] o A [T v
(post-occlusion Qy/Q)7t HBE 150424 A%
A3 A NE AHE ATl A HFZ
3 # i el vzt e A A FAATH(p<Oo.
0. A=A gz /fE e A - T2 HAAE
ANzgugel HAAA g3d7] 3 747t 58.9t
7.6mm, 53.6+6.5mmEA AEAFH FHH A4S
A s AEFd 2 D7) F o] oulglA
223 tH(p<0.01). SatoFol] o3 FH A
Bl 8td B HE 17 (conical type)o] 159, 27 (cylin-
drical type)o] 493, 33 (short window type)o] 2%
oty AxAY FHR AE HAAES AT
AZo AAZ UE5Y Z2GedA AFEHe] gl
R el 7h 1o, A RG] UAAR o7t 11
o, 2% ZFTEo] ARG 7t 9o ] ATH(Ta-
ble 2).

AEAY A3 NE AYeS AT F 7d
ool A xS E A AT 1905 A FFEEo]
RA™ o7}t 8ef(42.1%) 0], 1~3EFof 4
238 AT 1145 594 ZFdEee] ¢l
ATH(Table 3). o] 54%F 1de A=A F9H
AE AdE AW F 7Y olddl AT HxE

gl Ae RG] Aot 18 Fo A
Az g M s AFDEFo] gl Bfoloh

FA#o F7o] 4.0mm o]} B9 164 F
gojlof| A] ¢k, 4oflof| A #71F HFoZ 12¢)(75.0
%)M &4 Hagle]l dBFH7 ZHEHUL
o, 40mmu|gkQl 515 sdlol A @A, ¢
718 AFoZ 49(80.0%)NA AFAHA} &
AEADY. T B woko] melrMe 13 (conical
type) 15915 8ojjollA] 9], 4o A £714 4§
o2 124(80.0%), 27 (cylindrical type) 4¢lF 2
ol A ], 1| A 7] HF 02 36)(75.0%),
37 (short window type) 203 1(50.0% )0 A] ¢
s o] JFEHA7t sAHAG

A=A 93 A2 AyE AT AT
A gFFo] ozt # FFF 4| (post-occlusion
QyYQ) 7t Lsmjutol ALt A3 A Fo] A o)
59 29&dA AFae] A, 4 B#F
FGo A AAE Azxgod AFdel AW
o7} 16 2H 76.2% A J3AEA7E THRHA

A=A FAH NE AdEy FEFOZ 29
A Ale & 23 AAHA £384 ¥FEFH 4
2g e ZFdEe] #AHUG 24F 1de
%47 X8 2 Rashkind umbrellaZ A A 3l¥ oM,

Table 2. Angiographic and echocardiographic findings(n=21)

PDA morphology

Group 1 (cone type)

Group II(Cylindrical type)

Group Hi(Short window type)
Mean pulmonary artery pressure(mmHg)
Diameter(mm)
Pre-occlusion Qp/Qs(“: 15)
Post-occlusion Q/Q(n=15)
Pre-LVEDD(n=14) (mm)
Post-LVEDD(n=14) (mm)
Immediate aortography after closure

no residual shunt

trivial residual shunt

small shunt

15

4

2
18.5+6.0
52+ 1.5
26t 1.1
1.5+ 04
589+ 7.6
53.6%6.5

(10—30)
(2.5—8.0)

(p<0.05)

(p<0.05)

11

LVEDD : left ventricular end diastolic dimension

Table 3. Echocardiographic follow-up

Within 1—-7 days (n=19)

Within 1—3 months (n=11)

No residual shunts 8
Residual shunts 11

5
6
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F& ¥ £¥A4 NYEe gloiz UnA 1de
22t A=Y FUH HE vHed NP &
4 NEE AfEHNoH, AxLHe AR
g Al S(Fig. 5). 20 o] @A Y2
218)9] A= FHE & 5 &) A Rashkind
umbrellag] uj X #to 2 Rashkind umbrella@ T}A|
AAE o7} 14 029, Rashkind umbrellag)
HEY 3 chFY Rz 4HE ¢ 4= gl

i ot

Z AYE BN AE2Y FHE NE H
&€& £33 AR WY FAE PHolur.
& A=A 9 FY 2Yes AWy FHHE
37), ¥ 9 Ho|F& MU #do vEY
a¥te] AR #AY, FHHY 2717t SmmE
WA gon, FHEY AN & E%(wbular
shape)o] old 7ol F=AH FH#E & 4
€9 HgFo] TP, FUE NEFY F&3F
LAo] B A& fHEE Fe GHE W
HolA ), o] AR A2 A=A T
NE HAEE AWEE F FE2 AW A,
Fe¥e FREFE U¥¢ + U

FH@e] 2Yo] @& EHE KrichenkoFo]?
Rashkind umbrella7} $X)3}7] ZEE S H

Fig. 6. Second trial of Rashkind umbrella deployment.

M F& Fo] ojtUste] wet sie Fo2
ERSE AZS FUHY UEY 472 ¥He
Wi, vEY 4 97t & T, BT FHEY
HEY 42 #97 F& T, CTe #¥d &F&
REo] le # 2¥9 T, DT thEA 9] Hao
AE T, ETE YUY (cone shape)o] A gt o] 3¢
29 o2 UNed, A ® BEo] Rashkind
umbrella 4 X7} ¢ Folx, CEY 7+ Ra-
shkind umbrella X7} E¢A S A 7%
Aol g&d, 83 FHHY 277t 5mm o]4e]
7%l o]ld 7HsA4e] UL 8t} ETY B¢
ol& ¥ AR 7| =(trachea) F7] 1A ¥
ol UoiM A=z FHE HE v
YECTL AR & 590 Bio] g Ao}
FUE NESY Fgo Ao & ¥ 24y FY
g olgol & HULoH, 43 FHHL Rash-
kind umbrella 4 X]7} $ol#Hta Ra¥Hct £
AFAME 216 FH#S] Zd& Krichenko
5ol % £/ AEFoY £71 H& #AR
YA oM, SaoFo) ¥ EH| =} U
Atk SatoFe Efol WE FHHY AHME 1
& 93 % (conical type) & 2 *5(infundibulum)
7} A3 FHB#o] Y38 (conical) F-& YEY(oyli-
ndrical) ¢l Z$-0]9, 2F& ¥ % (cylindrical type)
o2 57} ka, FYH@e] Y¥YQ BHol3,
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3T& A2 Y (window-like type) 2.2 FF71 ¢,
FAhH] vi¢ FL Afolth B AdFdMe F
Y@ 2ol wat 1A 80%, 2T NN 75%,
3TAM 50% M A=A FHE HE vde
ANed F€3 NEge] dAFA7 HFHULY
FY#Y ZYd g A=A FHE AE 9
e HEF: oJHE HY Be £ d771 ¥
A% Rz Al

Fagy Ao M S g9, EA
Fa#e A4E 4mmE A 23S dmm o] 3Rl
ZA$ole 12mm, 4mm o]l Z$olE 17mme)
Rashkind umbrella’} H-LH 1 ed B d7d
Me 214 A 4oA] 17mm Rashkind umbrellag
AbgEtg o FHi@el 370] 4.0mm o]4e 7
£-21 163 1260(75.0% ), 4.0mmu|RQ) 5¢] 3 44
(80.0%) A ZEAY FHE NE e AleF
Fe3 Aggle] Y47V A=Y FYH
379 A717b 4mmo) 4l 7o Bridgess ol
Bie] o3 17mm Rashkind umbrellag] AM&
22 UEHEUY A 2t flolN FU#e
79 A717F 4mm o] Q] 14 9] #AE i
S 2 Clamshell umbrella@ AF&3a 11 A 4
2&04 RG] gle & 498 ddvke
1% gtk RashkindF&Y ol FH# 2,
A715€ a3 14699 AR HYLE 66
%9 AFAHL FAHE M| Radged, 13
A=Y FHE RE HAed ANYse AR
go] ouiglA detUe F¥ 23 FEAd T
NE HAHed AWHL, o) AHYA A&
Aol Fed A2 & 3 o] Frii Eaudych
D B ARdAME 1M 1 A=A F4H
NeE HHes AY E BRI guA 7
ol BEA W ReE Ao 23} AEAH
FHE e dges AYstd &84 WHol
AFEHL AHGEE ARy 2R gl
A €7k AR

A=A A8 NeE HeFy EARLE
Eujolu} thE . 2 9] Rashkind umbrellag] 4
3 ZH ol Ao 2efH e 7 $-E Rashkind
umbrella 27]7} AA FH#e] HAET} 2 7
$, E9go] Rashkind umbrellaz} #H3 AE
7 %-, Rashkind %2}8] post-release snaringg-ol 7]

Ay, e B 4098 Aotg o=
AT F=AH FHE NE sHeds AYE
AX FY YT AAI% BREH] AUE
ZA¥e 83% A AN, 8 F 23 @A 21
%2 FAeri), 33zt 2H PPN 6% FH
@etg ZasRohd. FUdMe & 500 Lo}
& o2 6/l NN 10%8 A2
el Zgeetg Hasyc & drdMe 3
EAA FH#E HE HHEs AYE 7Y ol
AZEIHE AW 1995 116(57.9%)91 4 2H
g&to] AL, 1~3% Fo| 4 XS0 E AYY
1163 6ol A ZHcheto] A=Y Yo
A Z2&0E AR ¥AY 100 e A o]
HA GUAY R Fu g & A go] Lol
AFdeo] gicti HAE WAAY AFLo §
2R e I 297 XY gagolt) B3
ldele ZExd 98 NE dye Agx
7ol o AAIR HEEH HAlA BH o]
AR 1EF 323 FHM FEo] oA
d Aot & dAFeMe FHI AULE
LB HE & 590 Y 2 HBHANN 81%,
670 32 BHNA 10%] FHEFH] AALE
Y Aot FHH MESHY H FA# A
&5 9 Ao o g AR ET o] ¥A 23 FHA
Afdeo] B3 7AW & Rashkind umbrellad)
foametefl A i1, FH# F4e His, 239
T2 ARE7t 21 71He] obdrt Azhsa ik
1)

AT Me AEAY Fug NE e A8
S0E~1A1tH W AR 2~3YU3L cephaA ¥ @
A A 9 aminoglyciside ® ¥38Q i, 278 44
AE zZan Y 214 A oA AN
AlEd e @A sk 200Fe] #xE
e A7t A g3 A3 Ak, Rashkind
umbrellag] o] F § ¢ F48&& BAHA Fdvte
Hizh Qeu, B e o 47§ B} 7
71te) 2H o] YAY How AlRET

g 9

4Tl :
1978'd Rashkindgo] H]$:43 Wyo g Sy
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o A}
ME AMgo] AR RM WA A 1991
2ol ARl BT ES A HHe R
A&t L, 11 o] Fofl A] "3%‘} el A 9] B = atH
FO# e ddee A9E Bastuzp o

CHAMENY -

1991 7€ X E] 1993 671 R] 2095 o] A} 219 &}
ZE2E A3 AE Hiled APEAL, AE
H-zg ojghy xd @ HxSH2 oigERE
FHRBFAG

d T:

D o ke @ 3%, A& 17%0l ¢
He 17464 54M7bA] Bt 30+ 94 o] Tk

2) A=A sulg NE QA sHde] HEeRge
10mmHgoll 4]  30mmHgE% Ha  18.516.0
mmHgo] 13, W& HZRZL& 35mmolA] 8.0
mmz M HF 5.2+ 1.5mmo] gl ch

3) AxAA FUA AE Hie A -Fo A

ool digh H R Hle 47 26x 10, 15

MEE AT ol F, dejrjael A Featd 98
o

0424 AEAH F48% S HA4E AlBT A
dgad o o YT wst 9u YA Ta

39 o (p<o.01).

4) AxAH Fag RE HAE A - ol A%
2z ulae] Al A7) A AL zhz) 58.94 7.
6mm, 53.6+ 6.5mm=zZ A 20U A FHAA 3w
2730 AsA(p<0.01).

5) Satogoll ¥ THHR] Fedtd £ He 19
(conical type)o] 159, 27 (cylindrical type)o} 413,
3 (short window type)o] 2% o] ic}.

6) A=A FY# NE wHde AT A
HEd 2ded BFEEC] gAY, A R Tl
3 #H BRFY 67F 150 AU, 3 23 =F
Mgt Axgid dRdge] gdd A=
=3 g7t 948 ¢le Ao AgHE B4 £
216 169 (76.2% ) ol A FEH 2ot

7) AERAF TR JIE HYEd gHSos
#HF oy} thE™ o 2 2] Rashkind umbrella 4§
& 19 % a1, Rashkind umbrella A x)7} A%
=0} oAl A A7t 16, 88 o] 29
AATH

4 B
g AdgE 49 #xle] AS AEAd 9
NE dHso] 48 XN = Je Yy

3 4 .
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