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Balloon atrioseptostomy
under color flow Doppler

S BA i echocardiography guidance
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Summary

The clinical effectiveness and safety of balloon atrioseptostomy (BAS) under color flow mapping Dop-
pler echocardiography (CFM) guidance was evaluated in 21 BAS procedures performed on 19 patients with
cyanotic heart disease (d-TGA 15, PA 1, TA 2, Ebstein’s anomaly PA +supramitral ring 1) in the cardiac
catheterization laboratory (16 patients) or in the intensive care unit (ICU 3 patients). The indication for BAS
was established based on CFM diagnosis. BAS was performed with combined CFM and X-ray guidance
on 16 patients prior to cardiac catheterization, and with CFM guidance only on 3 patients in the ICU. A
series of BAS was performed until satisfactory interatrial opening was obtained and a complete hemody-
namic study was performed by CFM and catheterization after BAS, if possible. In all 19 patients BAS was
performed very safely with positioning of balloon in the left atrium, selection of appropriate size of balloon,
and the confirmation of the effect of BAS provided by CFM guidance at each step. The size of the interatrial
opening was significantly increased from 2.6 to 8.1 mm (p<0.01) after a series of BAS and the arterial
oxygen saturation was significantly increased from 44 to 75% (p<0.01). CFM provides effective diagnosis
and guidance for BAS in severely cyanotic neonates with congenital heart disease, and should significantly
contribute to the speed, efficacy, and safety of the procedure.
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S—WBTa— 44 FIZX5BAS DERREAE B
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X ZUTKIMEERAL (transposition of the great arter-
ies: TGA) 15 %1, FiB)ARFASA (pulmonary atresia :
PA) 1 B, =RFBA%Y (tricuspid atresia: TA) 2 %,
Ebstein Z77% +PA+=.LE L& 1 BlOE 1961
T, ME~21 [0 BAS % 4T L 7z (Table1). £&1K
BARODEFEEZETCII—FHA FOART
BAS %47 7=fERIE 3 Bl GEBI 6,11,15) H D, F

RTHED BAS THo7z.

#[a] BAS 1T 19 Bl O FETRER I TR 15212
H (H# 244 H), AHEIZFH3,2501685 g (2,390~
4450g) TH o7, 2EE D BAS i 2 BICHEITL,
FEATEREERR IS 149£83 H, FHHAKE 4,643+
619 g T3 o 7= (Table 2).
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&, REBICF Yy 77 —WRBEICL )V BHT L HEE
L7z LERREB LUBREOKESHEL,
S HICERKMLTE % FEEMICFHIE L 72, BAS
DI & prostagrandine E1 (PGE1) % 5- DL EMED
FELZHE L. LELBHSNERNTIE, 72
7252 PGEl D52 FtEL, £FKEORFZ
fEBL 16 BITIE, LD 7 —F VIRESICE®X L T
Ia—-FA e X REROBBIZEINIT—F
7 —F VR LIt Fogarty 7 7 — 7 )V (Baxtor )

Table 1. Color flow mapping diagnoses

Patients Diagnosis IAO PDA VSD PS
1 OXK. d-TGA Small + - -
2 F.U. d-TGA Small + — -
3 AH. d-TGA Moderate + - +
4 LK. d-TGA Small + - —
5 Y.G. d-TGA Moderate + - -
6 N.R. d-TGA Small + - -
7 Y.Y. PA Small + - -
8 T.K. TA Moderate - + +
9 S.Y. TA Moderate + - -
10 AT. d-TGA Small - + -
11 UR. d-TGA+IAA Small + + -
12 N.R. d-TGA Moderate + - -
13 EK. d-TGA Small - + -
14 MK. d-TGA Moderate + + +
15 Y.M. d-TGA Small - + -
16 D.S. d-TGA+CoA Moderate + + -
17 YM. PA +Ebstein’s anomaly + supramitral ring Moderate + - —
18 Y.N. d-TGA+CoA Moderate - + -
19 YM. d-TGA Small - + -

IAO=interatrial opening; PDA =patient ductus arteriosus;

VSD=ventricular septal defect; PS=pulmonary stenosis; d-

TGA =d-transposition of the great arteries; PA=pulmonary atresia; TA=tricuspid atresia; IAA= interruption of aortic arch ;
CoA=coarction of the aorta; Small=IAO size<2 mm; Moderate=IAO size of 2-5 mm.
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Table 2. Number of BAS procedures required in each
cyanotic disease and the characteristics of pa-
tients

Initial BAS 2nd BAS

d-TGA (type I) 8 2
d-TGA (type II) 6
d-TGA (type III) 1
TA 2
PA 1

1

Ebstein’s anomaly +PA
+ supramitral ring

19 2

Initial BAS
Age 2-44 days
Male : female 10:9
Weight 2,3904,450 g mean 3,250£685 g
Ventilated case 8 cases

2nd BAS
Age 2—7 months

mean 15+ 12 days

mean 149 £83 days

BAS=balloon atrioseptostomy. Other abbreviations as in
Table 1.

%, KBEEFIR & 0 4B, &5 ICIIMFLE @ LT
FEREIZED 7. BAS BiED.LEHHRIE (atrial
septal defect: ASD) DK &, LB MEH MO
Jiia), MFEENAER Ny 79 —WiBiEic X b EHi L
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(2, MATEPREDSZEE LT\ 72 15 FEB T 7
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O NLIR S B 2 AT VIR 7 — 7 VIR EA
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Ky 79 —Ta—4 A4 FOIKRTBAS %47 - 7> (Fig.
1). BAS FHUI LIS 7 —F IVEIZHBIT 5 BAS &
ToKFERETH Y, WA DR, RO
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the ICU performed on a patient with d-TGA type II with
interruption of the aortic arch (Patient 11).

Effect of BAS on Aterial Oxygen Saturation
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Fig.2. Changes in the atrial oxygen saturation before and
after BAS procedures.

Mean saturation before BAS was 44.0+18.5% and that af-
ter BAS increased to 75.0%11.5%. Saturation did not change
in 3 patients, one with d-TGA type I with pulmonary hyperten-
sion and 2 with tricuspid atresia.
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Fig. 3. Echocardiograms of a patient with d-TGA type II (Patient 19).
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4-chamber view of color flow mapping echocardiography before BAS (A) showing the size of the patent foramen
oval was 1 mm and the shunt flow was only left to right. 4-chamber view during BAS (B) showing the dilated balloon
seen in the left atrium. 4-chamber view after BAS (C, D) with the intratrial opening dilated up to 8 mm and bidirec-

tional shunt flow.

(patent ductus arteriosus : PDA) (3 13 5] (68.4%), L»
E I FE/K$E (ventricular septal defect : VSD) (& 9
(47.4%), MHEIIRSEZE (pulmonary stenosis : PS) (& 3
B (14.3%) IZ & 5 L7z (Table 1).
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L—=FAa7—7NVaHALL. £FlicBwTliE
IMES—=RTS A T—FNB I TV — FH
T =T IVOLERNICBIT AEERS N, &5
WCEREKEAIL > TR LISV — 244 X8
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BAS T 1 7 — 7V DIEFEANNOFEANLEE (T
I-KTHEREL, ERAIAY DERKT/ V-
AL, X WER T TH /N — > OFLEHER
1To7-.

Ia—HA FIZ& DITo72 21 A BAS 13X
THEREI TN, LERLEDOEKICE D OE
DIRALAE <, X #EH (EHE) TOADEET
IR D 71 7 — 7 Vil A DS R #E 72 SE B 25 3 1
(142%) &Y, Za—FA4 FTIZHTF—F V5
EONMILONE 2 MR L 250 7 7 — TV & #4E
THILICLD, BEPODESIEENDIFEAN
WRECTH o 72,

WE BAS 19 FEBI D BAS BIDOIIHFLO K E 1
FH2.6+13mm THY), BASHEFH8.1+1.3 mm
IR L7z (p<0.01).

BAS Hilf& T BRI BE & A AN BE 131 44.0+18.5
75 750£11.5% £ TLEH L7 (p<0.01) (Fig. 2).

BAS % ASD %l 3 5 kMK DZEL b £y
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Fig. 4. Patient with Ebstein’s anomaly with supramitral ring and pulmonary atresia (Patient 17).

4-chamber view before BAS (A) showing expanded right atrium, small left atrium and small left ventricle. The
supramitral ring could not be seen in this view. 4-chamber view during BAS (B) showing the balloon between the
supramitral ring and mitral valve. 4-chamber view after BAS (C) showing the left atrium and left ventricle enlarged
due to increased mitral flow. The supramitral ring (arrow) was seen clearly in the enlarged left atrium.
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FAEBI I Z D&M MLE DHEFTRE 1 % B 8912 f
BARACHUAMT % 54T L 72, L2 LEBIARIE 255+ 1C
BT 5 THMBIREZ BRI 5 L, BIIREREZSG
FIEAS30% B F TIET$ 572, Blalock-Taussig
EAFMzBML, &% 76 BISBR L. BE,
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fEf] 2 (Patient 17) : H#n 5 H, X8, 6E 3,331 ¢,
Ebstein ZF% +PA+ =L R O-EBE61

EEZRIVEEDFT/ —¥ERD, HELH
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17, RBORWRT A LICLY, ELEANDIM
MEIMZE5 = L A5T & 72 (Fig. 4C).
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