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Abstract

Transcatheter closure of a secundum atrial septal defect was attempted using a prototype clamshell
septal umbrella closure system in 11 patients (six males, five females, aged 4.4-15.0 years and weighing
16-51 kg). The balloon stretched atrial septal defects were 10.3 to 20 mm in diameter, and 23 to 40 mm
diameter umbrellas were used. All patients improved clinically after the procedure. Fixed splitting of the
second heart sound disappeared after closure in 10 patients, systolic murmur disappeared in nine, diastolic
rumble in nine, and paradoxical ventricular septal motion in seven. Doppler color flow imaging immedi-
ately after implantation showed significant residual shunt in all patients; however, no shunt flow was
observed in seven patients and minimal residual shunt was present in four one year after the procedure.
Nine of 11 umbrellas demonstrated fracture of the stainless steel arm confirmed by chest radiography and
cinefluorography. Arm fracture occurred between 1 week and 12 months after implantation. None of
the devices were dislodged and no other complications were noted despite the fractures. Transcatheter
closure of atrial septal defect is a feasible and useful procedure but the present device needs further
modification.
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Table1 Clinical details of patients

Patient Age Sex Weight =~ Height Qp/Qs Pp/Ps S2 fixed Systolic Diastolic Paradox
No. (yrs) (kg) (cm) splitting murmur* rumble* motion
1 12.47 m 60 162.4 1.82 0.2 + 1 1 +
2 4.39 f 16 104.1 22 0.29 + 2 2 +
3 4.74 f 17.8 105 2 0.24 + 2 1 +
4 13.15 f 50.7 156.9 2.1 0.26 + 2 1 +
5 10.0 m 24 124 1.8 0.18 + 2 2 -
6 8.77 m 23 125 2.1 0.16 + 2 - -
7 7.26 m 23.6 121.4 *k - 2 - -
8 4.59 m 21.5 109.5 1.8 0.37 + 2 1 +
9 45 m 17.4 106.6 1.96 0.21 + 2 1 +
10 6.2 f 18.4 1143 1.54 0.22 + 1 3 +
11 15.05 f 51 160 2 0.21 + 2 1 -
Mean 8.284 29.4 126.3 1.93 0.234
SD 3.889 16.1 22.73 0.19 0.061
* grade of murmur, ** right to left shunt

paradox motion = paradoxical interventricular septal motion;
temic flow ratio, SD=standard deviation
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Fig.1 Clamshell septal umbrella
40 mm (largest) and 17 mm (smallest) umbrella devices.
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CLAMSHELL SEPTAL CLOSURE SYSTEM

Clamshell Knuckle Pod
Implant / Sleeve
W

Knuckle Central Control
Wire Wire

Sutures

Loader

Catheter

Locking Knuckle Control
Collar Locking Tab

Knuckle

Control
Control Rod Mechanism

Infusion
Side Port

Fig. 2 Structure of the USCI clamshell septal closure system
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Fig.3 Device implantation procedure
1. Device is pushed into long sheath from delivery catheter.
2. Distal umbrella is opened in the left atrium.
3. Proximal umbrella is opened in the right atrium.
4. Device is released from delivery catheter.
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Fig. 4 Relationship between stretched ASD size and device size used
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Table 2 Evaluation of patients at one year follow-up examination

Patient  Stretched Device Device/ | *S2fixed  *Systolic  *Diastolic = *Paradox  *Residual Fracture
No. ASD size size ASD splitting murmur rumble motion shunt Total Right Left
1 12 33 2.75 3d imm imm imm 12m 3 2 1
2 10.3 28 2.72 imm imm imm imm present 2 1 1
3 12.7 28 2.21 imm imm imm imm present 0 0 0
4 20 40 2 imm imm imm imm Sm 2 2 0
5 155 33 2.13 6m imm imm - 6m 1 1 1
6 18 33 1.83 3m imm - - 6m 1 0 1
7 11.5 23 2 - grade 1/6 - - 3d 0 0 0
8 16.4 33 2.01 2m 10m imm imm present 3 2 1
9 16.7 33 1.98 imm imm imm imm Sm 4 1 3
10 13.3 28 2.11 imm grade 1/6 imm imm present 2 1 1
11 17 40 2.35 Im imm - - 6m 2 1 1
Mean 14.85 32 2.19 1.8
SD 3.07 5.12 0.3 13

* Time of disappearance of signs after procedure.
d=days after procedure;
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MR 7 BUCRRD HNA, WTFNDINERICHEHEL
72. Doppler color flow imaging |C & 5 5RAF M ORE
Tit, MERICIEFATHL» 2 REGKERD
A, EBPIZE OEMRKITB L7-(Fig. 5). 1 EEEE
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imm=immediately post-procedure; m=months after procedure; SD=standard deviation
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Fig.5 Percentage of patients with residual shunt and duration after
implantation
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Fig. 6 Arm fracture of the implanted device
Arrows indicate 2 fractures.
AP=anteroposterior view;

lique view
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Fig.7 Cumulative number of fractured arms and duration after im-
plantation
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16-51 kg) \xF LD 7 — 7 VbR /RIERASEMN 2 T L7z, 2NV — A7 — T IV TEHI L 720 F
bR /R IEEEIL 10.3-20 mm, & L 7> umbrella 1% 2340 mm T o 7z, MEEHIFHERMCLE
ATz, WRIRO-E 2 FEESESR 106, [UEHME o6, HRHES > 7V 9bl, LESRE
FAEMER) 7 OUIBASMRICEE L. T — Ny 79— THRE LRFERIE, BRI
EHITHLMIRO LN, 1 FERIZ4FITORDT 2RO LNz, 9 BITHE 1 E-12
umbrella DA F ¥ L A7 — ADHN A T LA X MEE % 5 OIS X R EME
LAL, £D7:HI2 umbrella D% L7z D O EBEEIHE 5 2 Lid%eho
7. clamshell septal umbrella (2 & 287 7 — 7 )V.LEHRRIBFASEMIAEH TH D EHTHETD

J Cardiol 1994, 24: 53-60

Clamshell septal umbrella |2 & 5 /0 FEHREXIEASMN 59

LI 22 AL 6 7 BICIZEM X BEEER Y Ak
EETV, FMCRET ALY TEL. ZORKE,
MEIVETTORBT, BESINZ 11 EOMSERF
9T —LDYIBTE D, L2dZOLREMAE
127 — A D mid-coil DEHFTH o7z &IZLY), TD
PP HRDOITS D ERHETRETHOIAILLLDT
7%, BELORMBIZE D Z LIRS RE SN,
7 — LB O BB IC OV T, #7f% 3 HE DBk
B ERIREIR L L, Z0%, WMk 1-32H12%<
PEFTEHH00, itk 1 £FE TOF LU ER
b Ly, BEBDLIHFEICHED BlBRO 7
DOERIEF L HUMHRE S N7z, NS AR
I Y REZHABERTT —2UMOEEI BV LD
FEROBEETELL. 20X BT - 20UENICH »
b5, £FIT 1 HE#D Doppler color flow imaging
12 & ABAFEMEITIEE RV LIZIRA L, FRRAYICEE
RTHY, KEOERWFROLEWE EFHHEITRS
nir-.

& B
Clamshell septal umbrella (2 & 584 7 — 7 VLEH
PRI ISKEP OBEICHITTE, TOHRD
BiFCHHOERTETHS. LI LBEEOHSERIEZT
—LOBEXETIOOYURPLETH .

li\"




60 /it - Btk - FEF 13

X ®

1) Lock JE, Rome JJ, Davis R, Van Praagh S, Perry SB, Van Praagh
R, Keane JF: Transcatheter closure of atrial septal defects: Experi-
mental studies. Circulation 1989; 79: 1091-1099

2) Rome JJ, Keane JF, Perry SB, Spevak PJ, Lock JE: Double-um-
brella closure of atrial septal defects: Initial clinical applications.
Circulation 1990; 82: 751-758

3) Hellenbrand WE, Fahey JT, McGowan FX, Weltin GG, Kleinman
CS: Transesophageal echocardiographic guidance of transcatheter
closure of atrial septal defect. Am J Cardiol 1990; 66: 207-213

4) King TD, Thompson SL, Steiner C, Mills NL: Secundum atrial
septal defect: Nonoperative closure during cardiac catheterization.

JAMA 1976; 235: 2506-2509

5) Rashkind WJ, Mullins CE, Hellenbrand WE, Tait MA:
Nonsurgical closure of patent ductus arteriosus: Clinical applica-
tion of the Rashkind PDA occluder system. Circulation 1987; 75:
583-592

6) King TD, Mills NL: Nonoperative closure of atrial septal defects.
Surgery 1974; 75: 383-388

7) Mills NL, King TD: Nonoperative closure of left-to-right shunts. J
Thorac Cardiovasc Surg 1976; 72: 371-378

8) Rashkind WJ, Cuaso CC: Transcatheter closure of atrial septal de-
fects in children. Proc Assoc Eur Pediatr Cardiol 1977; 13: 49

9) Rashkind W1J: Transcatheter treatment of congenital heart disease.
Circulation 1983; 67: 711-716

Journal of Cardiology 1994; 24: 53—60



