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Abstract

Background: An anomalous origin of the left coronary artery from the pulmonary artery (ALCAPA) is an
uncommon congenital anomaly associated with a high mortality rate within the first year of life. The rare
adult patient who survives this anomaly usually presents with a moderate to severe ischaemia-induced
systolic function impairment that raises the question of the risk-benefit balance of surgical correction. To
assess this balance, advanced imaging modality is helpful to assess the potential postoperative recovery
of the left ventricular myocardium by distinguishing between necrotic and viable myocardium.

Case presentation: We report a case of late diagnosis of an abnormal connection of ALCAPA in a 67-year-
old man. Preoperative scintigraphy assessed the myocardium status and found moderate to severe
hypoperfusion of the anterior and inferior walls as well as the apex that was not reversible at rest. These
sequences suggesting an apical, inferior and anterior necrosis (8 myocardial segments). Despite early
postoperative assessment performed by transthoracic echocardiogram showed mild initial LV function
improvement, scintigraphy performed at 3 years showed similar myocardial function to preoperative and
a mild improvement on myocardial perfusion with 5 myocardial segments affected.

Conclusion: Late diagnosis of ALCAPA in adults is rare and often associated with severely impaired
LVEF due to chronic ischaemia. The risk-benefit balance of surgical decision-making in such complicated
patients could be supported by a multiparametric approach including age, preoperative LVEF and
advanced imaging modalities providing accurate data on myocardial perfusion to evaluate potential post-
operative LV function recovery
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Abbreviations: ALCAPA: Abnormal Left Coronary Artery From The Pulmonary Artery; LVEF: Left
Ventricular Ejection Fraction; LGE: Late Gadolinium Enhancement; LV: Left Ventricular; MRI: Magnetic
Resonance Imaging

Background

An anomalous origin of the left coronary artery from the pulmonary artery (ALCAPA) is a
rare congenital anomaly in children with a high mortality rate in the first year of life [1]. The
creation of collateral networks from the right coronary artery allows survival of the rare adult
patient [2].

Case Presentation

We report a case of late diagnosis of ALCAPA in a 67-year-old man, revealed by severe
impairment of left ventricular (LV) systolic function on echocardiography, with a left
ventricular ejection fraction (LVEF) of 35%, associated with paroxysmal atrial fibrillation
and a recent cerebrovascular ischaemic stroke. Initial transthoracic echocardiogram (TTE)
showed a severely dilated right coronary artery and absence of the left main coronary artery
arising from the aortic root, associated with severe impairment of LV systolic function and
moderate mitral regurgitation. The diagnosis of ALCAPA was further confirmed by multislice
computed tomography (Figure 1A & 1B), and coronary angiography (Figure 2A & 2B). The
patient underwent myocardial scintigraphy showing moderate to severe hypoperfusion of the
whole anterior and inferior walls and the apex, not reversible at rest, suggesting a necrosis
of 8 myocardial contiguous segments in the left coronary perfusion territory with significant
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impairment of LVEF (26%) (Figure 3A). We decided to operate on
the patient and performed a reimplantation of the left coronary
artery into the aorta using a short prosthetic conduit under
cardiopulmonary bypass. Early postoperative assessment showed
a rapid clinical recovery; early follow up showed progressive LV
function improvement (LVEF 45%) on TTE, despite persistent septal

hypokinesia. Mitral regurgitation was trivial at last TTE. However,
three years post-operative myocardial scintigraphy showed the
persistence of a significant LVEF impairment (30%) but with a
better perfusion of the apical region (Figure 3B). Furthermore,
anterior and inferior necrosis remained (5 myocardial contiguous
segments).

trunk.

Figure 2: (A) Coronary angiography shows a large dilated and tortuous right coronary artery (RCA). (B) Left
coronary artery delayed opacification due to collaterals from the RCA.
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Figure 3: (A) Preoperative myocardial scintigraphy showing hypoperfusion of the anterior and inferior walls and

the apex not reversible at rest. (B) Postoperative myocardial scintigraphy showing improved perfusion of the apex
area.
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Discussion

ALCAPA is part of the ischemic heart disease group. In a recent
study focusing on the myocardial viability assessment, it was found
that even noncontractile ischemic myocardial tissue can recover
after revascularization but the main benefit is due to the protection
from acute coronary events damage such as myocardial infarction
[3]. MRI and myocardial scintigraphy are imaging techniques
allowing an accurate segmental analysis of the myocardium
state. These techniques allow to accurately assess the extent and
location of areas of myocardial necrosis or hibernation. In addition,
scintigraphy dynamically assesses the state of the myocardium by
studying myocardial viability with the injection of Thalium. MRI
with late gadolinium enhancement is able to give the state of the
myocardium by differentiating between myocardial hibernation and
necrosis whether transmural or subendocardial. This information
allows an accurate preoperative myocardial assessment and helps
us to predict postoperative myocardial recovery. If not, it helps us
to orient the patient towards medical treatment alone and avoid
the risks inherent to surgery. In a meta-analysis of more than
3000 patients [4], patients who underwent revascularization
after myocardial viability was found on scintigraphy had a 79.6%
reduction in the risk of death compared to medical treatment alone
(p<0.0001). In contrast, on patients without myocardial viability
found on scintigraphy, no significant difference in mortality was
found between revascularized patients or those treated medically
(p=0.23). In addition, clinical improvement is not proportional
to the increasement of viable myocardial segment. In our case,

although that the segmental myocardial perfusion in our patient
was improved by surgical revascularization, clinical postoperative
patient’s improvement isn’t clear. When LGE MRI or myocardial
scintigraphy strongly suggests hibernating or viable myocardium
rather than necrosis, segmental improvement of LV function
supporting surgical management rather than a conservative
medical approach can be expected [4]. Otherwise, as in our case,
surgery seems less obvious for myocardial recovery when the state
of myocardial necrosis is established.

Conclusion

The benefit-risk balance of surgical revascularization in adult
ALCAPA patients could be supported by myocardial perfusion
analysis to assess the recovery of potential postoperative left
ventricular myocardial function and thus avoid operative risk.
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