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Outcomes in Pulmonary Atresia with Intact Ventricular Septum
or Critical Pulmonary Stenosis
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Background: Coronary abnormalities and growth of the right ventricle (RV) are important in patients with pulmonary atresia
with intact ventricular septum (PAIV'S). We have performed surgical treatments based on these two important issues.

M ethods: We reviewed 30 consecutive patients with PAIVS (21 patients) or critical pulmonary stenosis (¢c-PS: 9 patients) treated
between 1991 and 2002.

Results: Three patients born with extremely low weight underwent biventricular repair following the Brock procedure. Among
23 patients with normal coronary circulation, only one patient died as aresult of cardiac failure immediately after the Brock
procedure. Ten, one, and five patients underwent biventricular repair, 1.5 ventricular repair, and Fontan procedure as the definitive
repair procedure, respectively. The definitive procedure in the remaining six patients was considered to be biventricular repair in
two, 1.5 ventricular repair in two, and Fontan procedure in two patients. All patients with small tricuspid valve (TV) whose
diameter at the pre-operative first angiogram was less than 60% of the normal value underwent Fontan procedure. After decom-
pression of RV, the right ventricular end diastolic volume and TV diameter increased from 64 + 30% (mean £ SD) of the normal
valueto 96 = 40 %, and from 76 = 12% to 87 + 22%, respectively. However, neither the small TV nor the right ventricle with
dysplastic TV developed well after RV decompression. Only one of four patients with right ventricle-dependent coronary circu-
lation (RVDCC) underwent Fontan procedure. The other three patients died following Blalock-Taussig shunt (n = 2) or without
any intervention (n = 1).

Conclusions: Although the definitive repair for patients with PAIVS or ¢-PS has been undertaken satisfactorily considering
coronary abnormalities and growth of the RV, decompression of the RV did not facilitate good development of the TV or of RV
with adysplastic TV, and the outcome of patients with RvDCC was poor.
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Table 10 Patient profile

Group LBW (n=3) NCC (n=23) RVDCC (n=4)

[ Cardiac defects

00 PAIVS 1 17 4

00O Critical PS 2 6 0

0 Age (days) 8+2 (6-10) 25+15 (2-59) 46+34 (21-94)

0 BW(kg) 0.99+0.59 3.36+0.35 3.32+0.85
(0.65-1.67) (2.7-4.1) (2.6-4.25)

mean+SD

LBW: low birth weight, NCC: normal coronary circulation, RVDCC: right ventricle-
dependent coronary circulation, PAIVS: pulmonary atresia with intact ventricular septum,
PS: pulmonary stenosis, BW: body weight, SD: standard deviation of the mean
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Group NCC (n=23)

Developed RV (n=9) Hypoplastic RV (n=14)
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Fig. 1 Flow chart of outcome for patients with normal coronary
circulation.

NCC: normal coronary circulation, PTPV: percutaneous
transcatheter pulmonary valvotomy, BT: modified Blalock-
Taussig shunt, RVOTR: right ventricular outflow tract recon-
struction, Glenn: bidirectional Glenn shunt, Note: { } indicates
the number of patients whose outcome may be probably the
indicated treatment.
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Fig. 2 Relationship between right ventricular volume and di-
ameter of tricuspid valve.

%RVEDV: percentage of normal right ventricular end-dias-
tolic volume, %TVD: percent of normal tricuspid valve diam-
eter. Open circles, closed circles, and closed squares represent
patients whose definitive repairs were biventricular repair,
Fontan operation, and one and a half ventricle repair, respec-
tively.
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Fig. 3 Changes in right ventricular volume.

% RVEDV: percentage of normal right ventricular end-dias-
tolic volume. Depictions are as in Fig. 2. Symbols with aster-
isks reveal patients with dysplastic tricuspid valve.

Fig. 4 Changes in diameter of tricuspid valve.

% TVD: percentage of normal tricuspid valve diameter. De-
pictions are as in Fig. 3.

% RVEDV
Post
200
180
160
140 5

120 Q
100 Q5

80 |
@)

60 - _

" Y”/

20

0 50 100 150

Pre

(n=15)
%TVD
Post

140

120 O

100 5

80

60

40 ®

20

0 20 40 60 80 100
Pre

Fig. 5 Relationship between pre- and postoperative variables of pressure reduction therapy of the right ventricle.
Right figure: right ventricular volume, left figure: diameter of tricuspid valve.

Depictions are as in Fig. 2.
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