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Coronary venous spasm has never been reported during premature ventricular

extrasystole ablation. We report a 20-year-old female patient who experienced a severe

spasm of the great cardiac vein during radiofrequency ablation for premature ventricular

contractions, which were relieved eventually by the administration of intracoronary

nitroglycerine. The operation was successfully completed, leading to a long-term

resolution of her palpitation symptoms.
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INTRODUCTION

The great cardiac vein is often used as a target site for radiofrequency ablation (RFA) when
treating premature ventricular contraction (PVC) in an atypical site (1). In previous reports, RFA
was associated with a rare but serious side effect, coronary artery spasm, whose major possible
mechanism may be catheter ablation energy inflicting direct thermal trauma near the coronary
artery or impairment of the autonomic nervous system (2–4). However, coronary venous spasm
(CVS) is an under-recognized phenomenon. In this report, we describe a case of CVS during the
RFA of PVC.

CASE DESCRIPTION

The patient was a 20-year-old female with a history of PVCs. Her medical history stated she
had no known allergies, history of tobacco or alcohol usage, family history of sudden death or
cardiac disease, or history of surgery. With the aim of treating her palpitations, she was admitted
to Ningjin County PPL’s Hospital in Shandong province for RFA. Before the ablation, a 12-lead
electrocardiogram showed frequent PVCs (Figure 1). There was no significant abnormity in her
transthoracic echocardiogram or biochemical indexes.
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After discontinuation of all anti-arrhythmicmedications for at
least five half-lives, the patient underwent an electrophysiologic
study under local anesthesia, and then mapping and ablation
were performed with an 8-Fr decapolar catheter (SmartTouch,
Biosense Webster, United States). PVCs were demonstrated in
the great cardiac vein, and then the catheter was positioned
(Figure 2 and Supplementary Video 1). The impedance at the
ideal mapping position immediately increased to about 300Ω ,
and radiofrequency energy was delivered at a power of 25W
with a saline irrigation flow velocity of 17 ml/min. After 20 s,
an X-ray revealed that the catheter was impacted at this position
(Supplementary Video 1). After several failed attempts to extract
the catheter, the abnormality was considered to be vasospasm.
A venogram was immediately manipulated to confirm great
cardiac vein flow and rule out cardiac tamponade (Figure 2).
Saline was simultaneously injected at a rate of 1 ml/min via the
intracoronary vein. The angiography showed pericardial effusion.
Pericardiocentesis was performed by extracting a 40ml colorless
transparent liquid, which appeared to be saline that was effused
from the catheter. Approximately, 4min after intracoronary

FIGURE 1 | Twelve-lead electrocardiogram displaying premature ventricular contractions.

injection of nitroglycerin (200 ug), the vasoconstriction was
rapidly relieved (Supplementary Video 2). An angiogram via
the coronary sinus was performed, which showed no signs
of exudation, suggesting effusion of pericardial fluid from
the catheter but not perforation. Mapping and ablation were
continued, with vasoconstriction ceased to persist, and the
patient ultimately converted to sinus rhythm twice, each time
with 60 s. The procedure was finalized uneventfully.

DISCUSSION

The differential diagnosis includes (1) venous thrombosis,
which is not consistent with the X-ray results, (2) local
hematoma resulting in an impacted catheter, which was excluded
considering that the venogram showed blood flow in the
great cardiac vein, (3) angioedema caused by ablation energy,
which was unlikely, since there were no associated signs
on X-ray, and (4) severe venous spasm was the maximum
possibility since it can be alleviated by vasodilation, in this case,
with nitroglycerin.
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FIGURE 2 | X-ray confirming blood circulation in the great cardiac vein.

As mentioned above, coronary artery spasm has been well-
documented. Peripheral venous spasm (5), central venous
spasm during pacemaker implantation (6–8), and saphenous
venous graft spasm causing recurrent angina (9) have been
previously reported. CVS has never been reported in the
literature. The pathophysiological explanation may be the same
as arterial spasm.

Vasospasm could be induced by certain stimulants, such as
mechanical stimulation, nerve stimulation, platelet dysfunction,
and vasoconstrictor substances (9, 10). During ablation,
simple mechanical stimulation to the venous vascular smooth
muscle layer with a large ablation catheter could cause an
imbalance between vasoconstrictors and vasodilators, resulting
in vasospasm. It could also be associated with endothelial
dysfunction as a consequence of direct thermal damage, since
a healthy intact endothelium may prevent vasoconstriction
by releasing endothelium-derived relaxing factors. Moreover,
considering the great cardiac vein is surrounded by epicardial
adipose tissue, which produces a large amount of metabolically
active substances with both endocrine and paracrine actions,
the vasospasm may have been the result of an injured adipocyte
tissue (11). However, we are uncertain whether the great cardiac
vein or the epicardial adipose tissue was injured through direct
thermal trauma.We suggest that the most likely cause of the CVS
was chemical autoregulatory imbalance. However, the definitive
mechanism remains undetermined and requires further studies.
Regarding precautionary measures, the operator should focus on
impedance. If it reaches 300Ω , radiofrequency ablation should
be stopped. After impedance is reduced to a normal range with
saline irrigation, the operator may proceed.

LIMITATIONS

The activity of the vasoconstrictors and vasodilators in the great
cardiac vein during an ablation procedure could not be directly

confirmed. Therefore, we were unable to ensure a cause-and-
effect relationship in this case.

CONCLUSION

We reported a rare clinical case of CVS during PVC ablation,
which was alleviated by intracoronary infusion of nitroglycerin.
We suspect that the vasospasm was induced by the application of
catheter ablation energy and catheterization in the great cardiac
vein, which may result in an imbalance between vasoconstrictors
and vasodilators.
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