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Case Report

Single Coronary Artery in Transplanted Heart: An Unusual Association
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Introduction
Coronary anomalies (CA) are rare and may be classified 

according to the origin, pathway and destination. 
Course anomalies are further classified into five subtypes: 
interarterial, subpulmonary, pre-pulmonary, retroaortic or 
retrocardiac.1 Anomalies with an interarterial pathway are 
characterized by a pathway between the aorta and pulmonary 
arterial trunk, commonly described as a “malignant pathway” 
due to an increased risk of sudden death,2 although the 
prevalence and its absolute risk are still unknown.1

AC can be found in 0.3 – 5.6% of the population and 
are associated with morbidity and mortality in young 
adults.2 The retroaortic pathway anomaly  is the most 
common subtype, with prevalence estimated at 0.28%. 
As for interarterial anomalies, the anomalous origin of the 
anterior descending artery (ADA) associated with a malignant 
pathway is rare. Its prevalence is estimated to be 0.03%, 
while the anomalous origin of the right coronary artery (RCA) 
associated with malignant pathways is 0.23%.1 ADA and 
circumflex artery (Cx) with independent origins are not often 
found. ADA with anomalous origin is usually associated with  
congenital heart diseases. Cx is the one that most commonly 
presents an anomalous origin, occurring in 0.32 – 0.67% of 
the population. The single coronary artery (SCA) is extremely 
rare, accounting for 2% to 4% of all CA, being found in 
0.0024% to 0.066% of coronary angiographies. In this 
condition, only one coronary artery originates in the aorta, 
being responsible for supplying blood to the whole heart.3 
Currently, computed tomography angiography (CTA) or 
magnetic resonance imaging (MRI) are considered the gold 
standard for demonstrating coronary anatomy.2

The objective of this study is to describe a rare case of malignant 
CA diagnosed in a patient after cardiac transplantation, besides 
reviewing the main aspects related to diagnosis and management, 
whose approach and epidemiology remain uncertain.

Case Report
JMSL, a 44-year-old woman with Chagas’ cardiomyopathy 

with severe ventricular dysfunction (ejection fraction: 16%). 

She underwent orthotopic cardiac transplantation, progressing 
steadily under use of immunosuppressants. She underwent 
endomyocardial biopsy, with no evidence of organ rejection. 
After three years, she started to have angina,  of moderate 
intensity, irradiating the back, causing it to feel tight, triggered by 
exertion and improving at rest. Echocardiogram demonstrated 
asynchrony of septal contraction with no signs of rejection. 
Transluminal coronary angioplasty (TCA) revealed ADA and 
Cx originating in the right aortic sinus and interarterial and 
retroaortic pathways, respectively, without obstructive lesions 
(Lipton R-III-C classification) (Figures 1, 2, 3 and 4). The patient 
was conservatively managed with diltiazem, mycophenolate 
and cyclosporin, progressing with good clinical response.

Discussion
CA in patients with transplanted hearts are incidental 

and extremely rare. When found, its consequences must be 
must understood, seeking objective evidence of myocardial 
ischemia for therapeutic definition.4

Transluminal coronary angioplasty and MRI are considered 
Class I for CA diagnosis.5 This choice depends on multiple 
factors, such as local experience and availability, as well as 
the intrinsic advantages and disadvantages of the method. 
In many centers, TCA is preferable due to the speed, high 
spatial resolution and lower cost. Although it uses iodinated 
contrast and involves exposure to radiation, dose reduction 
strategies and technical advances have resulted in increased 
safety.1 Its anatomical and coronary configuration and other 
cardiac structures make it a promising diagnostic method for 
this application. MRI, on the other hand, provides an image of 
the coronary artery without the need for radiation or iodinated 
contrast. However, it has a lower spatial resolution, longer scan 
times and higher cost.1 It provides a better delineation between 
lumen and vascular wall, allowing more precise parietal 
measurement. In addition to providing excellent anatomical 
information, MRI can also provide functional information by 
means of flow analysis techniques, for example. It also assesses 
the presence of inflammatory changes in the arterial walls.6

The classification proposed by Lipton for SCA divides these 
CAs into “R”, when they originate from the right coronary sinus, 
and “L,” from the left. These groups are subdivided into types I, 
II and III. In type I, a single vessel follows the normal pathway 
of a coronary artery and, through collaterals, it irrigates the 
contralateral territory. In type II, a coronary artery arises from 
the proximal portion of the contralateral coronary, of normal 
origin, crossing the base of the heart, until it reaches its normal 
distribution. In type III, the ADA and Cx are born separately 
in the proximal part of a normal right coronary artery (R-III). 
There are five anatomical subtypes classified according to 
their relationship with aorta and pulmonary artery: ‘anterior’, 
‘between’, ‘septal’, ‘posterior’ or ‘combined’.3 The case 
described in this article falls in the R-III-C classification.
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Figure 1 – Maximum intensity projection (MIP) in oblique section revealing the LCA and the ADA originating from the single coronary trunk that emerges from the right aortic sinus.

Figure 2 – “Three-chamber” section in MIP revealing ADA interaterial location and Cx retroaortic location.

Anomalous left coronary artery arising from the right aortic 
sinus with pathway between the aorta and the pulmonary 
trunk (malignant pathway) presents a risk of fatal cardiac 
arrhythmia.7 Since CA is rare in the general population, and 
cardiac donors are often young, less likely to have coronary 
heart disease, coronary angiography or TCA are not routine 
in pre-transplant evaluation. However, surgeons try to catch 
exuberant atherosclerosis through palpation and inspect the 
heart in order to identify CA upon collection.4 The natural 
history of CA, as well as the lack of a reliable method to 
predict sudden death, justify the rejection of a donor heart 
with this anomaly. However, the surgical correction of the 
anomalous pathway or bypass at the time of transplantation 
makes the acceptance of a donor with anomalous origin of 
the left coronary artery a relevant alternative. The long waiting 
time for an organ has recently led to a review of what can be 
considered an acceptable donor.

In the general population, management recommendations 
for patients with CA are based on age and presence of symptoms, 
such as syncope or chest pain. In symptomatic patients, surgical 
management is recommended. Patients with cardiac grafts who 
are diagnosed with CA during follow-up should be managed 
similarly to the non-transplanted population.7

According to the recommendations of the American 
College of Cardiology and American Heart Association (ACC/
AHA) published in 2011, coronary artery bypass grafting is 
indicated (class I) for: 1) anomalous origin of left coronary 
trunk with interarterial pathway; 2) anomalous origin of 
RCA with interarterial pathway associated with evidence of 
myocardial ischemia; 3) evidence of myocardial ischemia 
in the territory of the anomalous coronary artery without 
another evident causal factor.8

The aforementioned patient started to have symptoms 
of angina 3 years after transplantation and its ischemic 
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Figure 3 – Axial section of aortic root in IPM revealing the single coronary trunk emerging from the right aortic sinus, immediately trifurcating in ADA, RCA and Cx, as 
well as the interarterial course of the ADA proximal segment and Cx retroaortic orientation.

Figure 4 – Volumetric reconstruction of the origin of the right aortic sinus single coronary trunk with immediate trifurcation after its origin.

nature was not confirmed by complementary method. 
Once the transplanted patient is denervated, typical anginal 
symptoms may not be present and the first manifestation of 
the disease may be sudden death. However, it is believed 
that the partial reinnervation of the transplanted heart 
begins in 1 year in a gradual and regionally heterogeneous 
process.9,10 In this case, the onset of anginal symptoms after 
more than 1 year generates uncertainty as to its origin and 
relationship with ischemia.

The main late postoperative complications to be considered 
include graft vascular disease (GVD), responsible for most of 
the deaths after the first year of follow-up, and early diagnosis 
is also limited by denervation, obscuring anginal symptoms. 
With this, most of the protocols recommend, after the first year, 
an annual angiographic study to detect the disease.

Because it is a noninvasive and detailed evaluation of the 
coronary anatomy, TCA can be considered for screening, 
diagnosis, stratification and follow-up of GVD.9
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Due to the rarity of the case, there are no studies comparing 
outcomes of surgical correction of CA in patients transplanted 
under clinical treatment. Surgical treatment could minimize 
the deleterious effects caused by CA, but due to the scarcity of 
data in the literature, long-term management of transplanted 
patients with CA should be individualized, considering the 
risks, benefits and particularities of each case.
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