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1 | HISTORY OF PRESENTATION
Our patient is a 29-year-old bedbound male with quad-
riplegia related to injury at the fourth cervical vertebra
(C4) and a history of atrial fibrillation, who was found to
be critically ill with a urinary tract infection, prompting
hospital admission. On the fifth day, the patient devel-
oped cardiac arrest with ventricular fibrillation. Return
of spontaneous circulation (ROSC) was achieved after
defibrillation. Patient was supported with electrolyte
repletion, anti-arrhythmic therapy, and transvenous
pacemaker placement with rapid-ventricular pacing.
Targeted-temperature management was enacted per
protocol.

Key Clinical Message

We present a case of a quadriplegic male who developed ventricular fibrillation
associated with an anomalous aortic origin of the right coronary artery. Successful
revascularization was achieved with percutaneous coronary intervention. This
case highlights the application of an unconventional approach to resolve ischemia
in a patient with prohibitive surgical risk.

anomalous coronary artery, anomalous right coronary artery, ischemia, percutaneous coronary
intervention, ventricular fibrillation

2 | PHYSICAL EXAMINATION

On admission, cardiovascular examination was without
tachycardia and/or obvious murmurs though the rhythm
appeared irregular. Patient had shallow breaths and poor
inspiratory effort. Abdomen was diffusely tender, and
lower extremities contracted.

3 | PAST MEDICAL HISTORY

Medical history is notable for C4 quadriplegia secondary to
a motor-vehicle accident, autonomic-dysfunction, neuro-
genic-bladder, decubitus ulcers, and recurrent urinary tract
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and bone infections (left ischial tuberosity osteomyelitis)
requiring intravenous antibiotics. Patient had atrial fibrilla-
tion which was previously managed with propafenone and
metoprolol. These medications were not well-tolerated and
were unilaterally discontinued by the patient a month prior
to admission.

4 | DIFFERENTIAL DIAGNOSIS

The differential diagnosis for this patient's ventricular
fibrillation included myocardial ischemia, structural
heart disease including myocardial scar and/or severe
pump dysfunction, congenital and acquired QT-
prolonging conditions, severe electrolyte disturbances
especially hypokalemia and/or hypomagnesemia, and
hemodynamic or metabolic stress in the setting of acute
illness.

5 | PERTINENT DATA

At the time of arrest, laboratories were notable for
potassium of 3.0mEq/L with hemoglobin at baseline
(11.7g/dL). Tele-strips at the time of arrest demonstrated
R-on-T phenomenon with ventricular fibrillation
(Figure 1). On Admission, high-sensitivity troponin was
12 and initial electrocardiogram (EKG) showed atrial
fibrillation alternating with sinus rhythm and premature
ventricular contractions with a corrected QT interval of
431ms (Figure 2A). On admission, two-dimensional
transthoracic echocardiography was notable for mildly
decreased left ventricular systolic function, and an
ejection fraction of 50% with beat-to-beat variation due to
frequent ectopy.

6 | INVESTIGATIONS AND
MANAGEMENT

Post-arrest EKG was notable for ventricular quadrigeminy
and corrected QT interval of 554ms for sinus beats
(Figure 2B) without clear evidence of ischemia.
Echocardiogram revealed a depressed ejection fraction of
21% in the immediate post-arrest period which improved
to 40% within 1week. Cardiac magnetic resonance
imaging (MRI) demonstrated a moderately reduced
ejection fraction of 40% without evidence of myocardial
fibrosis. Coronary computed tomography (CT) scan
angiogram revealed an anomalous right coronary artery
(aRCA), emerging from the left main, with significant
narrowing between the aortic and pulmonary trunks
(Figure 3A,B). Calculation of fractional flow reserve (FFR)

of the RCA demonstrated a hemodynamically significant
anatomic lesion (FFR=0.51; Figure 3C). Coronary
angiogram confirmed significant narrowing of aRCA
emerging from the left main (Figure 4A). Intravascular
ultrasound (IVUS) demonstrated a proximal aRCA with
extrinsic compression by aortic and pulmonary trunks
and ellipse-like cross-section with minimal luminal area
of 3.4mm?> Distally, the aRCA had a luminal area of
8.7mm? (Figure 4B,C). The patient underwent PCI to the
ostial and proximal RCA with a Xience™ 3.25Xx28 mm
drug-eluting stent. Post-intervention, IVUS demonstrated
rectification of extrinsic compression and recovery of
luminal cross-section area (7 mm?) associating with TIMI
3 flow on angiogram (Figure 5A,B). No arrhythmias
or complications were observed during the procedure.
Post-intervention, the patient was managed with dual-
antiplatelet therapy (DAPT) and anticoagulation (for atrial
fibrillation and peripherally-inserted central catheter
associated thrombus). Prior to discharge, the patient
was transitioned to oral amiodarone and an implantable
cardioverter defibrillator (ICD) was placed for secondary
prevention. Possible osteomyelitis was managed with
continued antibiotics.

7 | FOLLOW-UP

At 18-months follow-up, there were no further ventricular
arrhythmias and/or ICD discharges observed. Moreover,
no bleeding complications were reported.

8 | DISCUSSION

Anomalous aortic origin of the left coronary artery
(AAOLCA) or right coronary artery (AAORCA) have
independently been linked to sudden cardiac death in
young individuals.'™ Myocardial ischemia is thought to
occur during periods of stress, such as physical activity
or periods of heightened metabolic demand, as increased
myocardial demand cannot be met due to anatomic
obstruction, including vessel compression by adjacent
structures (i.e., aorta and pulmonary trunk), acute-
angle take-off, and/or intramural coronary penetration.*
Nevertheless, these lesions are observed infrequently and
have only been reported in 0.1-1% of births.

The optimal approach to ensure durable myocardial
perfusion in the setting of a clinical and/or a hemody-
namically significant anomalous coronary artery lesion
remains unclear. The 2018 AHA/ACC guidelines for
the management of congenital heart disease in adults
recommend surgery (Class I, Level B-NR) for any
AAOCA with myocardial ischemia or AAOLCA without
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FIGURE 1 (A) Assix-lead telemetry rhythm strip showing atrial fibrillation with natively conducted QRS complexes, aberrantly
conducted QRS complexes, PVCs, and the onset of ventricular fibrillation. (B) Telemetry strip demonstrating ventricular fibrillation.
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FIGURE 2 (A)Admission EKG, QTc ~431. (B) Post-arrest EKG, QTc ~554.

evidence of ischemia (Class ITa/Level C-LD).° Similarly,
The American Association for Thoracic Surgeons
(AATS) recommend surgery (Class I/Level B) in pa-
tients with asymptomatic or symptomatic AAOLCA or
symptomatic AAORCA.” Surgical approaches include
coronary “unroofing,” coronary re-implantation with
and/or neo-orifice generation in the correct coronary

sinus, pulmonary artery translocation, and coronary-ar-
tery bypass grafting (CABG). The AATS advises consid-
eration of PCI for adults with high surgical risk (Class
IIb/Level C).’

In patients with AAORCA, PCI has been shown to
be an effective and low-risk alternative to surgery in
limited long-term studies.*® PCI-associated remodeling
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FIGURE 3 (A)CT-coronary angiogram demonstrating emergence of an aRCA from the left main. (B) Dedicated RCA view. (C) 3D
graphical reconstruction of coronary anatomy with FFR quantitation of coronary flow across proximal aRCA stenosis. FFR of RCA ~0.51.

increases coronary lumen area and features resolution
of ischemia.'® Historically, surgical approaches have
been preferred to percutaneous approaches in pediatric
patients because of anticipated cardiac/coronary growth
and concern for long-term stent-associated complica-
tions and/or durability. In our patient, who was a poor
candidate for post-operative rehabilitation, a minimally
invasive approach with PCI offered a desired alternative

when compared to surgical revascularization to mitigate
myocardial ischemia. Moreover, it is well-recognized that
PCI and the need for DAPT therapy can increase bleeding
risk; however, our patient was tolerating anticoagulation
for atrial fibrillation and did not have underlying diathe-
ses and/or history of bleeding. Indeed, no bleeding com-
plications were appreciated in the post-procedural period.
Of note, a retrospective study of patients with paraplegia
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FIGURE 4 (A) Pre-intervention coronary angiogram demonstrating aRCA emerging from the Left Main and region of narrowing. (B)

Pre-intervention IVUS of proximal aRCA demonstrating ellipse-like luminal compression with luminal area of 3.4 mm?” Shadowing reflects

anatomy of the aortic and pulmonary trunks. (C) Pre-intervention IVUS of the aRCA distal to proximal narrowing with luminal area of

8.7mm?>

@) (B)

| Anomalous Right Coronary

and myocardial infarction who underwent revasculariza-
tion with PCI had lower in-hospital mortality compared
to those who underwent coronary artery bypass graft-
ing.” While the safety and durability of PCI in the pedi-
atric population has yet to be examined, emerging data
support consideration of PCI in adults with AAOCA and
high surgical risk.* !

9 | CONCLUSION

We suspect that ventricular arrhythmia was the mani-
festation of ischemia in the setting of congenital flow-
limiting stenosis within the right coronary artery. The
ventricular fibrillation threshold was likely lowered by
a hypermetabolic state of sepsis, hypotension, and un-
derlying electrolyte abnormalities (hypokalemia). In this
young adult with quadriplegia who was a poor candidate
for post-surgical rehabilitation, a minimally invasive

FIGURE 5
coronary angiogram demonstrating left

(A) Post-intervention

main, left coronary circulation, and aRCA
with resolution of proximal narrowing.
(B) Post-intervention IVUS of proximal
aRCA post PCI with rectification of
luminal integrity and recovery of luminal
area (7mm?). Shadowing reflects anatomy
of the aortic and pulmonary trunks.

approach with PCI offered a solution to maintain coro-
nary patency, mitigate myocardial ischemia, and lower
the risk of recurrent cardiac arrest. Although PCI is not a
first-line approach for revascularization in the setting of
anomalous coronary anatomy, the solution employed in
this case is supported by clinical guidance for patients at
high operable risk.®
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