I SHORT COMMUNICATION

Long-term outcome after surgical repair

of anomalous origin of the left coronary

artery from the pulmonary artery:

24 years of experience

Joanna Kwiatkowska', Agnieszka Herrador Rey', Jarostaw Meyer-Szary’, Karolina Dorniak?,

Katarzyna Ostrowska3, Anna Watdoch', Dariusz Koztowski*, Alicja Dgbrowska-Kugacka*

1 Department of Pediatric Cardiology and Congenital Heart Defects, Medical University of Gdanisk, Gdarisk, Poland
2 Department of Noninvasive Cardiac Diagnostics, Medical University of Gdansk, Gdarisk, Poland
3 Department of Cardiology, Polish Mother’s Memorial Hospital, Research Institute, £tddZ, Poland
4 Department of Cardiology and Electrotherapy, Medical University of Gdarisk, Gdarisk, Poland

Correspondence to:

Joanna Kwiatkowska,

MD, PhD, Department of
Pediatric Cardiology and
Congenital Heart Defects,
Medical University of Gdarisk,
ul. Debinki 7, 80-210 Gdarisk,
Poland, phone: +48 583492870,
email: joannak@gumed.edu.pl
Received: February19, 2019.

Revision accepted: April 24, 2019.

Published online: April 29, 2019.
Kardiol Pol. 2019; 77 (7-8): 716-718
d0i:10.33963/KP.14816

Copyright by the Author(s), 2019

716

Introduction Anomalous left coronary ar-
tery from the pulmonary artery (ALCAPA), also
known as Bland-White-Garland syndrome,
is a rare congenital anomaly (approximately 2.3
per 10000 live births),"” resulting in retrograde
flow from the right coronary artery through
natural collaterals to the main pulmonary ar-
tery. This causes extensive ischemia, left ven-
tricular (LV) dysfunction, mitral valve insuffi-
ciency, and heart failure within the first weeks
of life.’ In untreated cases, the mortality rate
is as high as 90% in the first year.®

Due to the improvement of surgical man-
agement and postoperative care over the last
30 years, the mortality rate has decreased
to 5%."% However, the evaluation of outcomes
is limited by small cohorts and relatively short
follow-up in the published series. We present
a retrospective, longitudinal study of patients
with ALCAPA who underwent surgery. The aim
of this study was to show clinical details, vari-
ations in the surgical technique, and postoper-
ative long-term follow-up.

Methods Medical records of 24 patients with
ALCAPA who underwent surgery between 1991
and 2014 were reviewed. Patients were invited to
our institution and the data were collected pro-
spectively according to the study protocol. Two
patients did not respond. Additionally, 2 patients

KARDIOLOGIA POLSKA  2019; 77 (7-8)

died during the interim period. Therefore, out
of 24 patients who initially underwent surgery,
the retrospective cohort encompassed 22 pa-
tients, and the prospective cohort, 20 patients
(all were at least 1 year after surgery at inclusion).

The data included preoperative details, sur-
gical procedure, as well as clinical and echocar-
diographic follow-up. The study was approved
by the local institutional ethics committee.

Statistical analysis Statistical analyses were per-
formed using Wizard Pro 1.9.13 (Evan Miller, Chi-
cago, [llinois, United States). Categorical variables

were expressed as count (n) and percentages. Con-
tinuous variables were expressed as mean (SD) or
median (minimum — maximum), depending on

the distribution. Normality of the distribution was

tested using the Shapiro-Wilk test. The paired t test
and Wilcoxon signed-rank test were used for re-
peated measures, while the t test and the Mann-
Whitney test were used for other cases. For mul-
tiple comparisons, proper analysis of variance or
the Friedman test was used. Categorical data were

compared using the x?, McNemar, and Stuart-Max-
well tests for assessing changes over time. A P val-
ue of less than 0.05 was considered significant.

Results and discussion Detailed preoperative
characteristics are summarized in Supplemen-
tary material, Table S1. Suspected pneumonia
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or myocarditis were the leading primary causes
for hospitalization (14 of 22 patients, 63.6%).
The causes of transfer to a tertiary center are
summarized in Supplementary material, Table
S2. The diagnosis of ALCAPA was established by
echocardiography and confirmed by angiogra-
phy in 19 of the 22 patients (86%) (Supplemen-
tary material, Results). There were 3 patients
with adult-type ALCAPA (Supplementary ma-
terial, Results).

Whenever technically feasible, direct aortic
reimplantation of the ALCAPA was performed
(18 patients [82%]). Intrapulmonary tunnel
(Takeuchi repair) was chosen intraoperatively
in the remaining 4 patients (18%). No patient
was treated by ligation of the ALCAPA. Even
in the presence of moderate or severe mitral re-
gurgitation (MR), the mitral valve was not recon-
structed at the initial ALCAPA surgery.

Data regarding immediate postoperative com-
plications were available in 17 of the 22 patients
and occurred in 14 of the 17 patients (67%; Sup-
plementary material, Table S3). Early death due
to heart failure complicated by arrhythmia oc-
curred in 1 of the 22 patients (5%).
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Long-term follow-up data (range, 1-23 years;
mean, 13 years) were available for 20 patients
(Supplementary material, Table S4). One of the
20 patients (5%) died due to arrhythmia (doc-
umented ventricular fibrillation) at the age of
21 years. Based on the medical history, the pa-
tient had normal LV function and no symptoms.
At the last follow-up, 15 of the 20 patients (75%)
were asymptomatic (New York Heart Association
[NYHA] functional class I) and 5 of the 20 pa-
tients (15%) were in NYHA class II. Patients
who underwent the Takeuchi repair differed
from the reimplantation group (NYHA class II
in 3 of the 4 patients [75%] vs 2 of the 16 patients
[13%)]), although they were also older (24.8 years
vs 13.2 years, P = 0.01) and had longer follow-up
(20.8 years vs 10.5 years, P = 0.02).

Left ventricular function improved significant-
ly at 1 year (P <0.001). There was no difference be-
tween LV ejection fraction (LVEF) at 1 year and
at the last visit (P = 0.97) in survivors (FIGURE1A). Im-
provement of the mitral valve function was ob-
served: moderate MR was present in 2 patients,
and mild or no improvement in the remaining
patients (P <0.001; ricure18). One of the 4 patients
(25%) who underwent the Takeuchi repair pre-
sented with pulmonary stenosis and baffle leak,
which required reoperation at the age of 24 years.
One of the 4 patients (25%) after Takeuchi repair
and 1 of the 18 patients (5.5%) after coronary re-
implantation developed pulmonary regurgitation,
but none of them required reoperation.

Life-long prognosis for the treated patients
remains uncertain.’ In the literature, 2 types
of ALCAPA are distinguished: infant-type and
adult-type. Our patients mainly had infant-type
ALCAPA, which is in line with the reports of oth-
er authors.>'’ Despite suggestive clinical symp-
toms and a characteristic echocardiographic im-
age of ALCAPA, preoperative angiography was
performed in the majority of our patients (95%).
At present, some authors discredit the need for
angiography in severely ill infants," but these
patients require a rapid and accurate diagnosis,
which may be impossible with noninvasive di-
agnostic tools.! Continuous advancements in
computed tomography and magnetic resonance
imaging may alleviate the need for angiography
in the future.

Currently, reimplantation of the left coronary
artery to the aortic root represents the most ben-
eficial surgical technique. In our group, 4 chil-
dren were operated on using the Takeuchi re-
pair due to suboptimal anatomy. There were no
differences in LVEF, LV end-diastolic diameter,
and mitral or pulmonary valve function between
the groups, although 1 patient (25%) after the re-
pair developed pulmonary stenosis and baffle
leak, which required reoperation. Ginde et al'
summarized long-term results of the Takeuchi
procedure in their case series. Survival was com-
parable with that after direct reimplantation.
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Baffle leak (27% of patients) and supravalvu-
lar main pulmonary artery stenosis (24% of pa-
tients) were the most common complications of
the Takeuchi repair.

Both LVEF and LV end-diastolic diameter im-
proved over time and were within the normal
range in the majority of our patients. The great-
est improvement of these parameters was ob-
served at 1year after surgery. Some authors sug-
gest that this may result from restored blood
flow to the previously hibernated myocardi-
um.*® Mitral valve function also improved, and
no patient required mitral valve repair. Howev-
er, surgical interventions for severe MR in long-

-term follow-up of patients with ALCAPA were
described.”

One patient in our group died suddenly almost
21 years after treatment. This case suggests that
the long-term postoperative prognosis of ALCA-
PAis uncertain. Ischemia may eventually cause
irreversible injury, and nonsustained ventricular
tachycardia was observed in patients with AL-
CAPA." This indicates an arrhythmogenic po-
tential of the postischemic tissue. Whether it
increases the risk of sudden death in these pa-
tients merits further research.

Interestingly, women prevailed in our group,
which was also noticeable in some of the previ-
ous studies.’" Until recently, ALCAPA was be-
lieved to be equally prevalent in both sexes. This
issue requires further research.

The limitation of our study is the small num-
ber of patients, although considering that ALCA-
PA is rare and the follow-up is long, this is a rath-
er typical cohort size.

To summarize, ALCAPA repair using current
surgical techniques provides excellent outcomes
in the majority of patients. Despite very low early
and late mortality rates, the long-term progno-
sis is unclear. Scars and perfusion deficits may
be underestimated by standard echocardiogra-
phy. Therefore, we believe that lifelong surveil-
lance of these patients is necessary. The role of
advanced imaging techniques in this population
remains to be elucidated.

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/kardiologiapolska.
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