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Abstract

Anomalous origin of coronary arteries may be encountered coincidentally in
the presence of unrelated pathology or when these are affected directly. This
may directly be responsible for affecting the procedure or outcome. Various
types of anomalies of origin, as well as course of coronary arteries, have been
classified in the past. Here we report 3 cases of anomalous origin of coronary
arteries in different scenarios. First case had anomalous coronary with bicus-
pid aortic valve with dilated ascending aorta for which Bentall’s procedure
was done, while the second and third cases were anomalous coronaries with
coronary artery disease for which coronary artery bypass grafting was done.
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1. Introduction

Coronary artery anomalies are congenital abnormalities that have been de-
scribed in the past and discussed extensively by Angelini [1]. Presentation of
these anomalies is variable, and these can be challenging intraoperatively various

cardiac conditions. We faced 3 such cases which we present in this article.

2.Case 1

A 50 years old male presented with dyspnoea on exertion NYHA grade II, angi-
na on exertion class II for the last one and half years and palpitation for the last
six months. There was a history of smoking for 20 years and alcoholism for 10

years. Clinical evaluation suggested aortic stenosis. Routine preoperative workup
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showed normal blood Investigations. X-ray showed dilated ascending aorta.
Echocardiography showed bicuspid and calcified aortic valve with an annulus of
3.2 cm and dilated ascending aorta of 4.5 cm suggestive of severe aortic stenosis
with the normal functioning mitral valve. Computed tomographic coronary an-
giography (CT Coronary) (Figure 1) revealed increased diameter of ascending
aorta of 4.5 cm, separate opening of Left anterior descending artery (LAD) and
Left circumflex (LCx) artery from left coronary sinus with normal course, along
with absent Left main coronary artery.

Patient was taken up for surgery after informed consent. Bentall’s procedure
was planned as the ascending aorta was dilated and aortic valve was calcified.

Intraoperatively, the ascending aorta was found to be thinned out and dilated.
The arch vessels were normal. After aorto-bicaval cannulation and initiating
cardiopulmonary bypass, the temperature was lowered to 32°C. Antegrade root
cardioplegia was given and aorta was cross clamped. Aorta was incised near root
and both coronary ostia were examined. It was found that the LAD & LCx were
arising separately from left coronary sinus and Right coronary artery (RCA) was
arising from right sinus. Calcified aortic valve was excised. LCx and LAD ostia
were harvested as a single button and RCA ostia as a separate button (Figure 2).
Dilatation of ascending aorta ended proximal to the origin of Innominate artery.
The ascending aorta was divided proximal to the innominate artery. Aortic valve
conduit 25 SJM (Master Series Aortic Valve graft SJM) was anastomosed prox-
imally to the aortic root and distally to the ascending aorta. The coronary ostia
were implanted at the conduit. Rewarming and deairing was done. Left ventri-
cular vent was removed. The patient was gradually weaned off CPB. A pacing
wire and mediastinal drain were inserted. The median sternotomy was closed.
Post-operative period was uneventful. Post-operative Echocardiography demon-
strated normally functioning prosthetic aortic valve.

Patient was discharged with Tab Warfarin and Tab Aspirin for anticoagulation.

Figure 1. CT coronary angiography image showing separate origin of LAD and LCX.
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3. Case 2

A 60-Year-old male presented with chest pain for which evaluation was done.
ECG suggested of ischaemic changes for which angiography was done. The pa-
tient was non-diabetic and non-hypertensive. Angiography (Figure 3) suggested
the narrowing of left main coronary artery and the origin of both left main co-
ronary artery and right coronary artery from the right sinus, left main coronary
artery from right sinus above right coronary artery posteriorly. There was left
anterior descending artery (LAD) narrowing 90 percent and ramus narrowing
80 percent. Echocardiography suggested normal ejection fraction of 60%. Labor-
atory investigations were normal and pre-anesthetic fitness was obtained. Deci-
sion to perform coronary artery bypass grafting was taken. Intraoperatively, ves-
sels were found to be atheromatous. The patient was operated and left internal
mammary artery was anastomosed to LAD, and reverse saphenous vein grafts
from aorta to ramus and diagonal. Distal runoff was good. Post operatively, the
patient recovered well, and sternal incision site remained healthy. Patient was

discharged on the 10™ post-operative day.

4. Case 3

A 55-year-old female presented with acute onset chest pain with hypotension.
ECG changes suggested ischaemic changes followed by which resuscitation and
stabilisation was done. On coronary angiography, coronary anomaly was seen
and there were separate origin of left anterior descending artery (LAD) and left
circumflex artery LCX from left coronary sinus (Figure 4), with absent left main
coronary artery and normal right coronary artery. Laboratory investigations
were found to be normal and echocardiography revealed ejection fraction was

60% with no regional wall motion abnormality. After preoperative workup and

Figure 2. Intra-operative image showing right coronary button harvested and separate
origin of LAD and LCX. Here, LAD and LCX are harvested as a single coronary button.
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Figure 3. Coronary angiography image showing origin of right coronary artery and left
main coronary artery from right sinus.

Figure 4. Coronary angiography showing separate origin of LAD and LCX from left co-
ronary sinus.

obtaining pre-anaesthetic fitness, coronary artery bypass grafting was done. Left
internal mammary artery to LAD grafting was done. Reverse saphenous vein
graft was anastomosed to aorta proximally, and diagonal and OM distally. Ves-
sels were atheromatous and distal runoff was good. Post operatively, the patient
recovered well. Incision site remained healthy and the patient was discharged on

11" post-operative day.

5. Discussion

During the developmental period, coronary buds arise from the sinuses of Val-
salva and their location depends on the region of the division of the bulbous
cordis into aorta and pulmonary arteries. These buds fuse with the vascular
network in the heart later. Any variation in this process leads to coronary artery
anomalies. The points of origin of the coronary buds are located so that, with the
subsequent division of this portion, they will be situated on the right and left si-
nuses of Valsalva (RSV and LSV) [2].

Angelini and co-workers suggested “normal” as more than 1% of frequency
and anomaly as less than 1% of the general population. Symptomatic patients

with anomalous coronary can be treated medically, by intervention or by sur-
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gery, especially for those having associated anomalies or for preventing sudden
death [1]. Patients may present with variable presentations like Ischemia or
coincidental valvular heart disease. 26% of coronary anomalies may have aortic
root abnormality, classic example being bicuspid aortic valve. Bicuspid aortic
valve is associated with a higher incidence of coronary anomalies [3]. Absent left
main coronary artery, and the left anterior Descending and left circumflex co-
ronary arteries originating directly from the aorta is seen rarely (1% of general
population) [4].

There have been incidents of sudden cardiac death due to unknown reasons.
Hence, some guidelines ask people with coronary anomalies to refrain from
competitive sports or strenuous activities [5]. Currently various modalities to
diagnose them preoperatively are conventional coronary angiography, CT coro-
nary angiography or MRI. Contrary to the thinking and according to prevailing
opinion, coronary segments with an anomalous course are no more vulnerable
to obstructive disease than are normal segments in the same individual [6]. Re-
cent American College of Cardiology/American Heart Association Task Force
recommends, “surgical procedures are the only therapies available for correcting
these anomalies” [7] [8].

In all the 3 cases, pre-operative planning was very important. The patient’s
coronary anatomy is important for giving direct cardioplegia and harvesting co-
ronary buttons in the first case. Even though it was convenient in this case, co-
ronary button mobilisation can be difficult before implantation and care should
be taken to ensure proper implantation into the conduit avoiding excessive ten-
sion. The outcome of the procedure depended on this step of coronary button
harvesting, which was managed successfully. Proper deairing ensures avoiding
air entering these coronary arteries and thereby preventing ventricular dysfunc-
tion in the post-operative period.

Whenever diagnosed preoperatively in cases of coronary artery disease, basic
principles of CABG must be followed. Sometimes, the aortic origin of the artery
may require modifications if it is associated with another surgery or if it affects
future outcome in preventing ischaemia. The modifications may include un-
roofing or reimplantation [9]. In our 2™ and 3™ case, preoperative workup in-
cluded detailed echocardiography as anomalous coronaries may be associated
with valvular lesions, and to assess for regional wall motion abnormalities.
Intraoperatively, it was important to define the level of obstruction and correlate
it with the angiographic findings. Distal runoff was good in both cases. Anasto-
motic technique and proper lie of the graft to ensure adequate flow and to pre-
vent kinking of the graft is important. Good revascularisation was achieved in
both cases as the patient recovered well in the post-operative period.

Brothers et al. observed that one-third of their postoperative patients had re-
sidual “ischaemic” abnormalities detected using a combination of exercise stress
testing, stress echocardiography and myocardial perfusion studies [10]. Long

term accumulated data is required for making further recommendations [11].
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6. Conclusion

As we realized from the above three cases, anomalous coronary arteries may
sometime pose a challenge during the intraoperative course especially when co-
ronary buttons need to be harvested. Preoperative workup and intraoperative

judgement are crucial for better outcomes.

Consent

Informed consent was obtained from all patients whose cases are described.
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