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Abstract

Complete occlusion of the sinoatrial node artery can be a complication of percutaneous intervention (PCIl) to the right
coronary artery (RCA). When this happens, dysfunction of the sinus node may follow resulting in sinus arrest. When this
occurs, it is usually transient and as such, is typically not accompanied by hemodynamic instability. Permanent sinus arrest
and shock state may, however, occur on rare occasions. The presence of junctional rhythms on the electrocardiogram
(ECG) may predict the occurrence of these permanent arrhythmias and cardiogenic shock. In this case report, we present
a 78-year-old woman who developed cardiogenic shock secondary to sinus arrest following PCl to RCA. Her ECG showed
junctional rhythm, and she went on to require permanent ventricular pacing. This illustrates a known but rare complication

of PCl to RCA.
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Introduction

The anatomy of the sinus node (SN) artery (SNA) is highly
variable. It often has one of 2 origins—either the right coro-
nary artery (RCA) or the left circumflex branch.! In almost
60% of cases, the SNA originates from RCA. In another
30%, it originates from the circumflex artery.? In the remain-
ing 10% of cases, the SN has a dual blood supply from the
RCA and circumflex arteries.” Although SNA occlusion is a
known complication of percutaneous intervention (PCI) to
proximal RCA, the incidence of sinus arrest resulting from
SN arterial ischemia is rare.> When this occurs, it is mostly
transient and rarely causes unstable hemodynamics?; it usu-
ally reverts to normal sinus within few days. Here, we
describe a rare case in which SN artery occlusion resulted in
cardiogenic shock in a patient who underwent RCA stent
placement.

Case Presentation

A 78-year-old woman with medical history significant for
hypertension and nonobstructive coronary artery disease
presented to our hospital with a 3-day history of shortness
of breath on exertion. She reported associated lightheaded-
ness and palpitations that last for a few minutes. On
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Figure |. Patent SA node artery.
Abbreviation: SA, sinoatrial.

physical examination, patient was anxious. Vital signs were
heart rate 95 beats per minute (bpm), blood pressure 164/85
mm Hg, and oxygen saturation 96%. Electrocardiogram
(ECQ) at this time showed sinus rthythm with a rate of 97
bpm. Echocardiogram showed critical aortic stenosis with
mean gradient 68 mm Hg, aortic valve area 0.8 cm?. She
was worked up for transcatheter aortic valve replacement.
Left heart catheterization was performed and showed 70%
stenosis in both the ostial and mid segments of the RCA.
The pre-intervention sinoatrial (SA) node artery is shown
in Figure 1.

Percutaneous intervention to the ostial and proximal RCA
was performed using everolimus drug-eluting stents.
Postprocedure residual stenosis was 0% with a complete
thrombolysis in myocardial infarction flow.

Approximately 8 hours after the intervention, the patient
started experiencing multiple symptomatic sinus pauses with
bradycardia while on telemetry. Electrocardiogram per-
formed at this time showed junctional rhythm with a heart
rate of 30 bpm as in Figure 2. She was hemodynamically
unstable with systolic blood pressure in the 60 seconds. She
had weak peripheral pulses and cold, clammy extremities.
Dobutamine was infused until emergent temporary pace-
maker wire was pulled into right ventricle (RV). On place-
ment in the right ventricular apex, pacer was checked, and
the patient was ventricularly pacing. The sheath was sutured
in place and balloon deflated and the patient was sent to the
regular floor in stable condition with RV pacing at a rate of
70 with output of 10 mA and a good capture. Her blood pres-
sure and clinical status improved. She was thought to have
experienced SN infarction from occlusion of sinus nodal
artery during the PCI to RCA. This was confirmed by a
detailed postprocedure review of the patient’s coronary angi-
ography which demonstrated occlusion SA node artery as
shown in Figure 3.

Patient continued to be pacer-dependent 5 days later. A
joint decision was, therefore, made with the patient to pro-
ceed with the placement of a dual-chamber permanent pace-
maker. This is shown in Figure 4. Patient was discharged to
in a stable condition but was lost to follow-up.
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Figure 2. ECG showing junctional rhythm.
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Discussion

Although it is a documented complication of PCI, the
actual occurrence of SN dysfunction from an ischemic ori-
gin is relatively rare.* One study indicates that SNA occlu-
sion during angioplasty occurs in only about 5.3% of all
PCIs involving the RCA’s proximal segment and the cir-
cumflex artery.”> When it occurs, sinus node artery occlu-
sion (SNO) has been reported to induce variable
arrhythmias which include sinus bradycardia, sinus arrest,
junctional escape rhythm, and sinoatrial block.® Our patient
experienced sinus bradycardia and sinus arrest which
resulted in cardiogenic shock.

Sinus node dysfunction (SND) usually occurs during the
first 24 hours of PCI® as was the case with our patient. Sinus
node dysfunction caused by occlusion of the SN artery dur-
ing PCI, however, typically disappears almost within the first
24 to 48 hours, or if longer, in less than 1 week. This was not
the case in our patient as she went on to require placement of
dual-chamber pacemaker which is an uncommon sequela.’
In one study that reported 15 cases of periprocedural SNO,
only 1 patient required permanent pacemaker implantation.’
This makes our case peculiar.

Again, sinus arrest caused by SNA occlusion does not
usually result in hemodynamic instability.® More serious and
permanent arrhythmia may be predicted by the presence of
junctional or escaped nodal rhythms following SNO, and
patients who manifest these are more likely require to ven-
tricular pacing.® This was the case with our patient as she had
junctional thythm as shown on the ECG above. She ended up
requiring permanent pacing. Rarely, SN artery occlusion
may require revascularization on account of cardiogenic
shock.® Our patient did not need this as her shock state
improved with inotropes and eventually pacing.

Figure 3. Post RCA stent showing poorly visualized SA node
artery.
Abbreviations: RCA, right coronary artery; SA, sinoatrial.

Conclusion

Although uncommon, acute occlusion of SN artery follow-
ing PCI should be promptly recognized as it can be compli-
cated by cardiogenic shock. This is especially true if ECG
shows junctional rhythm and patient becomes hemodynamic
unstable following PCI. For this reason, close postprocedure
monitoring of hemodynamics is important. Also, close fol-
low-up of patient who develop SND following PCI is equally
important as the SN may potentially recover function after
several months.

Figure 4. Depicting patient’s chest x-ray on admission (left) and after the placement of pacemaker (right).
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