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Abstract

Coronary artery anomalies are a rare
phenomena in cardiology. CAA is infre-
quently reported as most are indolent
and found incidentally on cardiac im-
aging. We report the case of a 76-year-
old male with a history of hypertension,
peripheral arterial disease, myocardial
infarction 2 years prior, and hyperlipid-
emia, presenting with dyspnea on exer-
tion. The patient had an abnormal stress
test and underwent a left and right coro-
nary artery catheterization that showed
a mid-LAD stenosis of 80% and a
chronic total occlusion of the RCA. On
angiography, the patient had a left obtuse
marginal artery originating from the LAD.
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he scientific literature
Tis packed with data
on why intravascular
imaging should be routine
for PCI, both before and
after stent placement.
However, the discordance
between the evidence and
guidelines with the actual
use of imaging across the
country and around the
world demonstrates that
not all operators practice
PCI with imaging. Why
do some operators avoid
using imaging for routine
practice? I thought I'd
look again at this question,
as it has been asked
for decades since the
introduction of imaging
(the same can be said
about physiology).
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The Department of Cardiology at
MD Anderson and its team was
the first in the world to provide
comprehensive cardiac care to
patients with cancer, focusing
on the prevention, diagnosis,
and treatment of cancer therapy-
induced cardiotoxicity.
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he COVID-19 pandemic has exposed

many of the longstanding challenges in
the healthcare industry, including staffing
shortages and the need for ongoing training
and education for healthcare professionals.
In the cath lab, understaffing can lead
to a lack of education and knowledge,
as staff are often in survival mode, just
trying to make it through cases. Even as
the pandemic begins to subside, healthcare facilities are still struggling
to train staff members who may have only 2-3 years of experience or less.
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An ejection fraction of 60% and a left ventricular
end diastolic pressure of 14 mmHg were noted after
catheterization. The patient underwent coronary
artery double bypass graft surgery and was later
admitted to the CVICU in stable condition.

Introduction

Coronary arteries have a common anatomical
formation in the womb. The right coronary artery
(RCA) supplies the right ventricular wall, coursing
through the right atrioventricular sulcus and having
at least an acute marginal branch. The left anterior
descending (LAD) coronary artery supplies the
anterior intraventricular septum, coursing through
the anterior intraventricular sulcus and having the
septal penetrating branches. The left circumflex

-

- -
“ ¥ Y: adl . ._1' ¢ &

Figure 1. The left anterior descending (LAD) artery is visualized in the right
anterior oblique caudal view. The LAD in this image extends to the apex of

the heart. There is a focal mid 80% stenosis.
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(LCX) coronary artery supplies the left ventricle
free wall, coursing through the left atrioventricular
sulcus and having at least one obtuse marginal
branch. If any of these conditions are not met,
the resulting coronary anatomy is considered a
congenital coronary artery anomaly (CAA).!

The coronary arteries are formed during the
first few weeks of gestation, from extension of the
trabeculae of the spongiosa into the myocardium,
forming the primitive forms of metabolic exchange
of the heart.! Once the bulbus cordis separates to
the aorta and pulmonary arteries, the right and
left coronary arteries form from the two sinuses of
Valsalva.? Some of the factors that determine the
proper growth of the coronary arteries include the

Figure 2. Due to the size of the LAD and delay in contrast filling, multiple
screenshots had to be taken in order to fully appreciate the extent of this
anomalous LAD. In this view, the LAD can be seen extending beyond the apex

separation of the arterial roots, the origin and
number of formed sinuses, and positioning of the
coronary arteries, which depends on the proximity
of the 2 adjacent aortic sinuses to the atrioventric-
ular and anterior interventricular groove.?

CAA are a very rare occurrence, with an estimated
incidence of 1% to 5.6% in the general popula-
tion.* The question of what is considered a CAA
remains without established consensus among
clinicians. Angelini et al proposed a guideline
defining normal variations as morphologies seen
in >1% of the population and defining anomalies
as morphologies seen in <1% of the population.*
Of the list of anomalies that may occur in patients
with normal hearts, a left obtuse marginal artery
originating from the LAD is not yet listed as an
observed anomaly in the literature* nor has it been
seen before in our hospital.

Case Presentation

The patient is a 76-year-old male with a past
medical history of hypertension, peripheral arterial
disease (PAD), myocardial infarction (MI) two
years ago, and hyperlipidemia, presenting with
dyspnea on exertion. He was suspected of having
coronary artery disease (CAD) after an abnormal
stress test, and subsequently underwent a left and
right coronary artery catheterization through the

and into the territory that is normally supplied by the obtuse marginal artery.
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Figure 3. This final image shows the distal portion of the LAD, which is consistent with the normal
distribution of the obtuse marginal artery.

right radial artery. The patient was given 2 mg of
midazolam and 200 mcg of fentanyl intravenously
for a total sedation time of less than a minute.
Access was achieved using a modified Seldinger
technique with a 6 French catheter placed in the
right radial artery. A 5 French catheter was then
placed to engage the left coronary artery. Angiog-
raphy showed a patent left main coronary artery
and an 80% stenosis in the mid LAD. There was a
small, patent, non-dominant LCX, and a dominant
RCA with a chronic total occlusion and evidence
of left and right collaterals. The ejection fraction
was 60% and left ventricular end diastolic pres-
sure was 14 mmHg. The LAD was noted to have
an unusual course across the anterior heart. The
extension of the LAD wrapped around the apex
and supplied a large portion of the posterior heart,
providing left and right collaterals. After further
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consideration, this vessel was identified as the
left obtuse marginal artery coming off the LAD
rather than the left circumflex artery, suggesting
an anomalous coronary artery (Figures 1-3). Due
to the patient’s multivessel CAD, cardiothoracic
surgery was consulted for coronary artery bypass
graft (CABG) evaluation. The patient underwent
off-pump CABG x2 with left internal mammary
artery to the LAD and a reverse saphenous vein
bypass graft from the aorta to the distal RCA. He
tolerated the procedure well and was subsequently
taken to the cardiovascular intensive care unit in
stable condition.

Discussion

CAA may go unrecognized across a lifetime or may
lead to sudden cardiac death (SCD). The incidence
of CAA-related SCD ranges from 8% to 22%.°
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Most cases of SCD are seen in athletes and are less
common in patients >40 years of age. Some anomalies
are at higher risk of SCD than others. For example,
an anomalous left coronary artery from the left pul-
monary vein is associated with increased risk due to
hypoperfusion of the myocardium.” Multiple factors
contribute to risk stratification of CAAs that may
result in SCD, including an acute take-off angle, cor-
onary hypoplasia, aortic wall distensibility, coronary
spasms, intramural tract, interarterial course, and
chronic ischemic injury; however, there has not yet
been a screening or treatment guideline established.>”
Our patient, as a 76 year old, is less at risk of SCD
because of his age and the fact that his anomaly
does not involve a more proximal branch such as
the left main coronary artery or RCA.

Most cases of CAA are detected with cardiac angi-
ography but for screening purposes, angiography is
not cost effective, has low spatial resolution, lacks
3-dimensional imaging, and is very invasive.>® For
this reason, cardiac computed tomography angiog-
raphy is considered the gold standard for screening.
Echocardiograms have been used as well in children
to diagnose CAA.® Screening may be indicated to
diagnose CAA in patients who participate in stren-
uous exercise, have suspicious symptoms, or have
an abnormal stress test. As for our case, the CAA
was detected through cardiac angiography, revealing
a shortened LCX and left obtuse marginal arterial
branch off of the LAD. The patient’s age and level
of physical activity indicate he may not benefit
from periodic screening and is at low risk for SCD
resulting from his anomaly.

The decision to treat patients with a CAA de-
pends on their symptom characteristics and risk
of SCD.? Treatment options for CAA also will
depend on the type and location of the anomaly.*’
For instance, the highest risk CAAs include left
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and right coronary arteries opposite the aortic
sinus of Valsalva.” Certain anomalies can be ma-
lignant, and surgery may be required.® This may
be done through direct translocation of the artery
or coronary artery bypass grafting. Percutaneous
coronary intervention has also been proposed
but is considered challenging due to the unusual
anatomy and is only considered in selected pa-
tients.® In our case, since the anomalous artery
was not a proximal branch and did not show signs
of a malignant course, specific management for
this patient’s anomalous coronary artery was not
deemed necessary. He was surgically managed
with CABG solely for his coronary artery disease,
which may have contributed to his symptoms
rather than the CAA.

Conclusion

In this case report, we present a rare type of
CAA that was observed incidentally in a patient
with CAD. We believe this is the first report in the
literature of a left obtuse marginal artery branch-
ing off of the LAD. Our patient did not have any
obvious symptoms stemming from his CAA and
his symptoms may have resulted solely from his
multivessel disease. For this reason, our patient
underwent routine CABG and did not undergo
any management of his CAA. While this specific
anomaly may not have needed treatment in our
patient, more studies are necessary to determine
risk stratification in patients who are younger and
undertaking strenuous exercise. With CAA a rare
finding on incidental cardiac imaging, it is our
hope that this case will contribute to the growing
knowledge of coronary artery anomalies and the
decisions around their management. ll
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In this episode, Drs.
Bret Wiechmann and
John Rundback discuss
the role of outpatient
practice in treating advanced vascular disease
and CLI, and talk about how the Outpatient
Endovascular and Interventional Society (OEIS)
serves the outpatient endovascular community.

VASCULAR Voices

AVascular Dizagse Management Podcast

Vascular Voices can be heard on vasculardiseasem-
anagement.com, Spotify, and Apple podcasts.

REVIEW

Pedal Loop
Reconstruction:
Valuable in Limb Salvage

Ramzan M. Zakir, MD;
Jaime M. Rivera Babilonia, MD

ABsTRrACT: Critical limb-threatening ischemia is
a prevalent and comorbid condition associated
with increased mortality, risk of amputation,
and impaired quality of life. Revascularization
is the cornerstone of management; however, it
has been demonstrated that even in patients
with patent femoral-distal bypass, amputation
rates can be up to 15%. Pedal arch interruption
was seen in almost all these patients. Pedal
artery revascularization has been associated
with improved wound healing and limb salvage.
Further studies and registries are warranted to
confirm long-term benefits and efficacy.
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