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Abstract

Coronary artery injury is a rare complication of catheter ablation in the right ventricular outflow tract (RVOT). Furthermore,

acute myocardial ischemia usually causes polymorphic ventricular tachycardia (VT) or ventricular fibrillation. We herein

describe a case in which catheter ablation for VT originating from the RVOT provoked ischemia-related VTs due to acute

occlusion of the left anterior descending artery.
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ABSTRACT

Coronary artery injury is a rare complication of catheter ablation in the right ventricular outflow tract
(RVOT). Furthermore, acute myocardial ischemia usually causes polymorphic ventricular tachycardia (VT)

1



P
os

te
d

on
A

u
th

or
ea

11
S
ep

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

98
63

83
.3

26
22

09
3

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

or ventricular fibrillation. We herein describe a case in which catheter ablation for VT originating from the
RVOT provoked ischemia-related VTs due to acute occlusion of the left anterior descending artery.

KEYWORDS

Ventricular tachycardia; catheter ablation; right ventricular outflow tract; coronary artery; left anterior
descending artery

CASE PRESENTATION

A 79-year-old man with dilated cardiomyopathy was hospitalized for the treatment of ventricular tachycardia
(VT) with syncope. Echocardiography revealed diffuse mild hypokinesis of the left ventricle (LV) with
an ejection fraction of 45%. Cardiac magnetic resonance imaging identified non-specific fibrosis in the
LV posterior wall, but no right ventricular abnormality was apparent. Coronary angiography showed no
significant coronary artery stenosis (Fig. 1A). Radiofrequency catheter ablation (RFCA) was performed
with intravenous midazolam, morphine, and acetaminophen. The baseline surface electrocardiogram showed
atrial fibrillation with complete right bundle branch block and left axis deviation (Fig. 2A) as well as frequent
runs of non-sustained VT (VT 1) (Fig. 3A). The morphology of VT 1 was a left bundle branch block pattern
with a precordial transition in lead V4 and inferior axis. The activation map of VT 1 showed a centrifugal
pattern from the septal aspect of the right ventricular outflow tract (RVOT), which was targeted with RFCA
(irrigated tip catheter, maximum power 35 W) (Fig. 1B). Maximum contact force exceeded 50 g at some
RFCA sites. VT 1 was suppressed after 180 seconds of RFCA; however, other VTs (VT 2 and VT 3) occurred
thereafter (Fig. 3B and 3C). The morphologies of VT 2 and VT 3 were similar to that of VT 1, but the
precordial transition occurred in lead V3. The initiations of these VTs were accompanied by an acceleration
in heart rate, and no preceding ventricular premature beats were observed. Additional RFCA was performed
in the RVOT, targeting the earliest local ventricular potentials during the VTs. However, the frequency and
duration of VTs only increased. At this point, ST-elevation in the precordial leads and in aVL was noted (Fig.
2B). A review of surface electrocardiograms revealed that ST-elevation appeared 4 minutes after RFCA for
VT1, but the patient had remained asymptomatic. Coronary angiography confirmed a total occlusion of the
mid left anterior descending artery (LAD) (Fig. 1C), which was treated with emergency coronary angioplasty.
Following reperfusion, all VTs completely resolved. Merging three-dimensional computed tomography images
with electroanatomical maps revealed that the RFCA sites were markedly close to the mid LAD (Fig. 1C).
No VT recurrence was observed during six months’ follow-up.

DISCUSSION

Coronary artery injury is a rare but important complication of RFCA in the RVOT.[1,2] Given the anatomical
proximity of coronary arteries to the RVOT,[3] high-power ablation in this structure should be avoided
as should excessive contact force. The use of irrigated-tip catheters may additionally increase the risk of
coronary artery injury as it favors deeper lesion creation. Indeed, irrigated-tip catheters have been implicated
in reported cases of LAD injury from RVOT ablation.[1,2]

There were several reasons for the delayed recognition of ST-elevation in this case. Even though the procedure
was performed under conscious sedation, the patient was asymptomatic. Careful monitoring of the ST-
segment is particularly important in cases using general anesthesia as patient feedback is impossible, although
as this example illustrates, caution is warranted in all cases. An awareness of the risk of coronary artery
injury during RVOT ablation can be crucial as ST-segment changes are usually not the focus of attention
during relevant procedures and can be subtle depending on which leads are being monitored in real-time. In
this case, the attention paid to distinguishing between multiple morphologically similar VTs likely distracted
us from changes in the ST-segment. Furthermore, the ST-segment changes were relatively minor in leads I,
III, V1, and V6, which were the leads displayed alongside intracardiac electrograms (Fig. 2B).

That acute LAD occlusion resulted in monomorphic VTs is unusual; however, their occurrence only after
the onset of ST-elevation and full suppression with cardiac reperfusion strongly argue for acute ischemia as
the cause. Furthermore, the morphologies of VT 2 and VT 3 suggest LV exits close to the ischemic territory,
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with the QRS morphologies of VT 2 and VT 3 similar to that of VT 1 but with earlier precordial transitions.
Traditionally, acute ischemia causes polymorphic VT or ventricular fibrillation, whereas monomorphic VT
is typically associated with myocardial scar and reentry. In the present case, however, there was no evidence
of scar in the expected culprit region and both VT 2 and VT 3 were preceded by heart rate accelerations
and a lack of ventricular ectopics, which may suggest a non-reentrant mechanism. Although speculative, it
is possible that acute ischemia increased automaticity or triggered activity by established mechanisms, such
as increases in intracellular calcium, the production of free fatty acids and oxygen free radicals, acidosis, and
increased catecholamine levels.[4]

To the best of our knowledge, this is the first reported case of ischemia-related VTs attributable to acute
LAD occlusion from endocardial RVOT ablation. An awareness of the risk of acute coronary artery injury
and resultant ischemia-related VTs during RVOT ablation could help avoid exacerbating this complication
with further RFCA, particularly as the VT morphology changes can be subtle as was seen in the present
case.
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FIGURES

Figure 1. (A) Coronary angiography before ablation. (B) Activation map of the clinical ven-
tricular tachycardia (VT 1). Tags on the map denote ablation sites. (C) Coronary angiography
after ablation demonstrating an occluded left anterior descending artery (LAD) (arrow). (D)
Three-dimensional cardiac computed tomography. Coronary arteries are shown in red. Tags
on the map denote ablation sites, which are the same as in panel B. Note the proximity of
ablation sites to the LAD.
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Figure 2. (A) Baseline surface electrocardiogram (ECG). (B) Surface ECG recorded during
the procedure. Note new ST-elevation in the precordial leads, I, and aVL with reciprocal
ST-depression in the inferior leads.

Figure 3. Surface electrograms of ventricular tachycardias (VTs). VT 1 (A), VT 2 (B), and
VT 3 (C) were observed during the procedure.
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