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Background Acute post-ablation pericarditis is the most common complication of epicardial ablation of ventricular arrhythmias,
while regional pericarditis following an initially uneventful endocardial catheter ablation (CA) procedure is a rare
and elusive diagnosis.

...................................................................................................................................................................................................
Case summary We report a case of a 66-year-old Russian female who developed chest pain accompanied by electrocardiogram

(ECG) changes—biphasic T waves in V1–V4 leads after an initially uncomplicated premature ventricular complex CA
procedure. After examination and investigations, including transthoracic echocardiography (TTE), cardiac magnetic
resonance imaging (CMR) and cardiac computed tomography (CCT), she was diagnosed with regional pericarditis,
which occurred even though the ablation was uneventful with the limited number of radiofrequency applications.
Furthermore, the diagnosis was difficult due to normal body temperature and the absence of pericardial effusion and
myocardial abnormalities on TTE, findings that are not characteristic of pericarditis. The patient’s last office visit was
in 6 months after the procedure. Neither patient had any complaintsnor there were any changes on ECG and TTE.

...................................................................................................................................................................................................
Discussion Regional post-ablation pericarditis is a relatively rare type of post-cardiac injury syndrome (PCIS). The varying se-

verity of the PCIS clinical course makes the diagnosis of post-ablation pericarditis initially difficult, especially in
patients undergoing an uneventful CA procedure. Non-invasive imaging modalities as CMR and CCT should be
considered initially in elusive cases of PCIS.
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Learning points
• Post-ablation cardiac injury syndrome may occur after a routine, uneventful shot-wise catheter ablation procedure.
• The localized character of the injury limits the systemic manifestations of post-cardiac injury syndrome and makes the diagnosis of regional

pericarditis elusive.
• Non-invasive cardiac imaging modalities such as cardiac magnetic resonance imaging and cardiac computed tomography help distinguish an

initial diagnosis of regional pericarditis and avoid the performance of unnecessary emergency invasive procedures.
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Introduction

Catheter ablation (CA) of ventricular arrhythmias is a safe and effect-
ive treatment option, especially for patients with frequent, symptom-
atic premature ventricular complexes (PVCs) originating in the
ventricular outflow tracts.1 The rate and pattern of the procedure-
related complications vary broadly depending on the CA approach,
access, underlying heart disease.2–4 Acute post-ablation pericarditis is
the most common complication of epicardial CA,5 while pericarditis
following the uneventful endocardial CA is relatively rare and difficult
to diagnose. Cardiac magnetic resonance imaging (CMR) and cardiac
computed tomography (CCT) allow better visualization of the heart
and pericardium and should be considered in elusive cases.6,7 We
present a regional pericarditis case after successful uneventful right
ventricular outflow tract (RVOT) PVC ablation.

Timeline

Case presentation

A 66-year-old Russian female was referred to our clinic for dull oppres-
sive non-radiating retrosternal chest pain occurring on the 2nd day
post-ablation. The patient had undergone an uneventful RVOT radiofre-
quency ablation 2 days earlier for frequent (>22 000 per day), drug-
resistant (bisoprolol, sotalol, and propafenone) PVC due to frequent
symptoms of skipped beats, palpitations accompanied by dizziness, light-
headedness, and exertional dyspnoea. The patient also reported a his-
tory of well-controlled arterial hypertension (treated with the

combination of enalapril and hydrochlorothiazide) and diabetes mellitus
(treated with metformin), class 1 obesity (body mass index 33 kg/m2).

Activation and pace mapping techniques were used to localize the
PVC source. The earliest focal endocardial activation was detected in
the RVOT anteroseptal wall 1 cm below the pulmonary valve.
Power-controlled, open-irrigated tip radiofrequency applications
were performed in this area leading to PVC elimination. The tem-
perature was limited to 44�C, the power output was 40 W, and the
total radiofrequency ablation (RFA) duration was 300 s.

On readmission, the physical examination was unremarkable: the
blood pressure was 125/80 mmHg, heart rate 75 b.p.m., respiratory
rate 18, oxygen saturation 100% on room air. Heart sounds were
muffled, without any heart murmurs (including pericardial rub); the se-
cond sound was accentuated in the aortic area during cardiac ausculta-
tion. Lungs were clear to auscultation with no crackles or wheezes.

Twelve lead electrocardiogram (ECG) at the time of presentation
showed biphasic T waves in V1–V4 (Figure 1A and B). Transthoracic
echocardiography (TTE) did not reveal any signs of pericardial effu-
sion or local myocardial abnormalities. Complete blood count did
not show any abnormal changes. The high-sensitive C-reactive pro-
tein level was 3.38 mg/L (normal ranges: 1–3 mg/L). The measure-
ment of cardiac troponin level was inappropriate due to the
expected post-ablation elevation of cardiac biomarkers. The CMR
showed local accumulation of pericardial fluid in front of the RVOT
anterior wall, accompanied by adjacent oedema and pericardial con-
trast enhancement (Figure 2). The only significant finding on CCT,
performed for comprehensive coronary anatomy assessment, was
loculated pericardial effusion anterior to the right ventricle on the
length of 2.5 cm and a 7 mm separation of pericardial layers (Figure 3)
which corresponds to changes detected by CMR. There were no
signs of coronary artery injury significant coronary artery disease.

A non-steroid anti-inflammatory drug therapy (Diclofenac sodium
75 mg/daily for injection was chosen due to reported aspirin and ibu-
profen allergy) was started. Both chest pain and ECG changes regressed
shortly after anti-inflammatory therapy initiation (Figure 1C). Therefore,
anti-inflammatory therapy was discontinued in 3 days. There were no
adverse effects associated with the therapy; the patient did not have
any complaints or symptoms and was discharged within 5 days.

Discussion

We reported a case of regional pericarditis occurring on the 2nd day
following an initially uncomplicated PVC RFA procedure. Regional
post-ablation pericarditis is a rare type of post-cardiac injury syn-
drome (PCIS). Immune-mediated inflammation secondary to initial
cardiac injury seems the most likely mechanism of PCIS.8 The myo-
cardial injury itself or direct thermal injury in the pericardium initiates
inflammation, leading to variable clinical presentations—from local-
ized pericarditis, as in our case, to massive pleuropericardial effusion
and cardiac tamponade.9 Most reported PCIS cases are related to
cardiac perforation,8 and PCIS, occurring after initially uncomplicated
endocardial CA procedures,10–15 is predominantly associated with
extended linear ablation lesions. On the other hand, the varying se-
verity of the clinical course of PCIS (Table 1) makes the initial diagno-
sis of post-ablation pericarditis difficult and usually requires a
differential diagnosis of a coronary event. In our case, the absence of

September 2019 Detection of frequent, symptomatic, monomorphic

premature ventricular complexes (PVCs) on the

24 h of electrocardiogram (ECG) monitoring.

25 May 2020 Uneventful shot-wise radiofrequency ablation of right

ventricular outflow tract (RVOT) PVCs.

27 May 2020 The patient developed chest pain. Electrocardiogram

revealed—biphasic T waves in V2–V4 leads.

Transthoracic echocardiography did not reveal any

signs of pericardial effusion or local myocardial

abnormalities.

27 May 2020 Cardiac magnetic resonance imaging showed local accu-

mulation of pericardial fluid in front of the RVOT an-

terior wall, adjacent oedema, and pericardial contrast

enhancement and the diagnosis of local post-ablation

pericarditis was confirmed. Non-steroid anti-inflamma-

tion drug therapy was started.

1 June 2020 Chest pain and ECG changes regression. However, car-

diac computed tomography revealed a loculated

pericardial effusion anterior to the right ventricle on

the length of 2.5 cm and a 7 mm separation of peri-

cardial layers.

Six months after

ablation

Normal ECG, no episodes of chest pain or discomfort
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Figure 1 Precordial leads of pre- and post-ablation electrocardiograms showing the dynamics of electrocardiogram changes in V1–V4 leads. (A)
Pre-ablation electrocardiogram with biphasic T wave in I lead and positive T waves in V2–V4 leads; (B) electrocardiogram on 2nd post-ablation day at
the time of chest pain presentation revealed biphasic T waves in V1–V4; (C) electrocardiogram on the 7th post-ablation day shows regression of T
wave changes; (D) electrocardiogram during 6 months of follow-up revealed complete regression of T wave changes.

Figure 2 Cardiac magnetic resonance imaging with late gadolinium enhancement: (A) cardiac short-axis view; (B) long-axis two-chamber view; (C)
long-axis four-chamber view. A small local lens-like collection of pericardial fluid in front of right ventricular outflow tract is marked with arrows.
Focal enhancement of adjacent pericardial layers is marked with an asterisk. LV, left ventricle; PA, pulmonary artery; RV, right ventricle; RVOT, right
ventricle outflow tract.

Figure 3 Cardiac computed tomography, multiplanar reconstructions (A) short-axis view; (B) right ventricular outflow tract view; (C) long-axis
four-chamber view. Arrows indicate a small focal collection of pericardial fluid in the right ventricular outflow tract and right ventricular free wall. RV,
right ventricle.

Regional pericarditis following uncomplicated catheter ablation procedure 3



..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..

T
ab

le
1

C
h

a
ra

c
te

ri
st

ic
s

o
f
re

p
o

rt
e
d

P
C

IS
c
a
se

s
a
ft

e
r

u
n

e
v
e
n

tf
u

l
c
a
th

e
te

r
a
b

la
ti

o
n

A
u

th
o

r,

y
e
a
r

S
e
x

a
g
e

R
F
A

p
ro

c
e
d

u
re

T
im

e
to

sy
m

p
to

m
s

M
a
n

if
e
st

a
ti

o
n

P
re

li
m

in
a
r
y

d
ia

g
n

o
si

s

T
im

e
to

se
c
-

o
n

d
a
ry

p
o

st
-

a
b

la
ti

o
n

P
C

IS

d
ia

g
n

o
si

s

P
e
ri

c
a
rd

ia
l

e
ff

u
si

o
n

P
u

lm
o

n
a
r
y

in
fi

lt
ra

te
s

P
le

u
ra

l

e
ff

u
si

o
n

s

C
a
rd

ia
c

p
e
rf

o
ra

ti
o

n
/

ta
m

p
o

n
a
d

e

In
fl

a
m

m
a
ti

o
n

m
a
rk

e
rs

e
le

-

v
a
ti

o
n

in

b
lo

o
d

a
n

a
ly

si
s

E
C

G

c
h

a
n

g
e
s

E
ff

e
c
ti

v
e

m
a
n

a
g
e
m

e
n

t

W
oo

d
et

al
,

20
03

1
4

m
54

LA
lin

ea
r

R
FA

5-
7

da
ys

pl
eu

ri
tic

ch
es

t
pa

in
,d

ys
pn

ea
,

m
al

ai
se

,f
ev

er
,

pu
lm

on
ar

y
ed

em
a

PC
IS

co
nfi

rm
ed

by
C

M
R

1
da

y
m

ild
no

bi
la

te
ra

l
no

"C
R

P,
"E

SR
N

o
sp

ec
ifi

c
da

ta
st

er
oi

ds

K
ol

le
r

et
al

,
20

04
1
0

f
64

C
T

IR
FA

1
da

y
Pl

eu
ri

tic
ch

es
t

pa
in

,L
ow

gr
ad

e
fe

ve
r

Pn
eu

m
on

ia
2

da
ys

m
ild

le
ft

-s
id

ed
le

ft
-s

id
ed

no
"C

R
P

N
o

sp
ec

ifi
c

da
ta

N
SA

ID
s,

st
er

oi
ds

K
ib

os
et

al
,

20
06

1
5

f
64

A
V

N
R

FA
1

da
y

C
he

st
di

sc
om

fo
rt

,
Pr

og
re

ss
iv

e
dy

sp
ne

a,
Si

gn
s

of
ri

gh
t-

si
de

d
co

ng
es

tiv
e

he
ar

t
fa

ilu
re

D
ia

st
ol

ic
he

ar
t

fa
ilu

re
42

da
ys

m
od

er
at

e!
m

as
si

ve
bi

la
te

ra
l

bi
la

te
ra

l!
ri

gh
t

si
de

d

no
"C

R
P,
"E

SR
N

o
sp

ec
ifi

c
da

ta
C

ol
ch

ic
in

e,
st

er
oi

ds

Z
he

ng
LF

et
al

,
20

07
1
1

m
73

LV
V

T
R

FA
1

da
y

Pe
ri

ca
rd

ia
l

ch
es

t
pa

in
,

Pa
lp

ita
tio

n,
D

ys
pn

ea
,

N
au

se
a,

Fe
ve

r

A
cu

te
pl

eu
ro

pe
ri

-c
ar

di
tis

5
da

ys
m

ild
no

bi
la

te
ra

l
no

"C
R

P,
"E

SR
,

"W
BC

D
iff

us
e

ST
se

gm
en

t
el

ev
at

io
n

N
SA

ID
s,

pr
ed

ni
so

lo
ne

O
rm

e
et

al
,

20
14

1
3

m
52

PV
an

d
LA

PW
C

BA
,C

T
I

R
FA

2
da

ys
In

te
ns

e
m

id
st

er
na

l
pa

in
ST

el
ev

at
io

n
m

yo
-

ca
rd

ia
li

nf
ar

ct
io

n
1

da
y

no
no

no
no

no
ST

el
ev

at
io

n
in

I,
aV

L,
V

2-
V

4,
ST

se
gm

en
t

de
pr

es
si

on
in

III
,a

V
F

C
or

on
ar

y
an

gi
og

ra
ph

y,
C

ol
ch

ic
in

e,
as

pi
ri

n

Li
et

al
,2

01
98

m
82

PV
R

FA
,L

A
lin

ea
r

ab
la

tio
n

14
da

ys
Lo

w
ap

pe
tit

e,
fa

tig
ue

,l
ow

-
gr

ad
e

fe
ve

r

co
m

m
un

ity
-

ac
qu

ir
ed

pn
eu

m
on

ia

16
da

y
m

ild
m

as
si

ve
le

ft
-s

id
ed

no
"C

R
P,
"E

SR
N

o
sp

ec
ifi

c
da

ta
pr

ed
ni

so
lo

ne

Li
et

al
,2

01
98

m
78

PV
R

FA
,L

A
lin

ea
r

ab
la

tio
n

3
da

ys
C

ou
gh

,d
ys

pn
ea

,
fe

ve
r

pn
eu

m
on

ia
7

da
ys

no
m

as
si

ve
bi

la
te

ra
l

no
"C

R
P,
"W

BC
,

N
o

sp
ec

ifi
c

da
ta

N
SA

ID
s,

pr
ed

ni
so

lo
ne

Z
he

ng
M

F,
et

al
,

20
20

1
2

f
66

A
P

R
FA

(L
A

,C
S

ab
la

tio
n)

1
N

o
sy

m
pt

om
s

A
cu

te
pe

ri
ca

rd
iti

s
1

da
ys

m
ild

no
no

no
no

W
id

es
pr

ea
d

co
nc

av
e

ST
se

gm
en

t
el

ev
at

io
n

N
o

sp
ec

ifi
c

tr
ea

tm
en

t

A
P,

ac
ce

ss
or

y
pa

th
w

ay
;A

V
N

,a
tr

io
ve

nt
ri

cu
la

r
no

de
;C

R
P,

C
-r

ea
ct

iv
e

pr
ot

ei
n;

C
S,

co
ro

na
ry

si
nu

s;
C

T
I,

ca
vo

tr
ic

us
pi

d
is

th
m

us
;E

SR
,e

ry
th

ro
cy

te
se

di
m

en
ta

tio
n

ra
te

;f
,f

em
al

e;
LA

,l
ef

t
at

ri
um

;L
V

,l
ef

t
ve

nt
ri

cl
e;

m
,m

al
e;

N
SA

ID
s,

no
n-

st
er

oi
d

an
ti-

in
fla

m
m

at
or

y
dr

ug
s;

PC
IS

,p
os

tc
ar

di
ac

in
ju

ry
sy

nd
ro

m
e;

PV
I,

pu
lm

on
ar

y
ve

in
;P

W
,p

os
te

ri
or

w
al

l;
R

FA
,r

ad
io

fr
eq

ue
nc

y
ab

la
tio

n;
V

T
,v

en
tr

ic
ul

ar
ta

ch
yc

ar
di

a;
W

BC
,w

hi
te

bl
oo

d
ce

ll.

4 K.V. Davtyan et al.



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.
a history of coronary artery disease (negative exercise stress test 2
months before ablation), normal TTE data, uncomplicated course of
RVOT spot-wise RFA makes the ECG changes and chest pain unlikely
to be of ischaemic origin.

It is also credible that iatrogenic right ventricle (RV) perforation
related to PVC ablation might be responsible for this case. However,
most iatrogenic cardiac perforation cases occur intraprocedural/during
the first post-ablation hours and/or after 1–2 weeks (inflammation asso-
ciated cases) and present mainly with haemodynamic deterioration. So
analysing the time course and clinical pattern of the event in our patient,
we discounted the possibility of iatrogenic RV wall perforation.

Thus, although the limited number of radiofrequency applications,
normal body temperature, and the absence of pericardial effusion
and myocardial abnormalities on TTE made the diagnosis of post-
ablation cardiac injury less likely, we assumed that chest pain, ECG
changes were due to post-ablation myocardial ‘oedema’ leading to
regional pericarditis. The absence of systemic reaction was due to
the localized character of the injury. Thus, we suggested that the pa-
tient developed regional PCIS, and the localized character of the in-
jury had limited the systemic manifestations of the inflammation.
Cardiac magnetic resonance imaging and CCT confirmed our
assumptions. Considering the superiority of CMR in evaluating car-
diac anatomy and depicting pericardium,7 these non-invasive imaging
modalities should be considered initially in elusive cases of PCIS.

The patient’s last office visit was in 6 months after the procedure.
The patient did not have any complaints or symptoms, and there
were no abnormalities on their ECG (Figure 1D) or TTE.

Conclusion

The possibility of the PCIS following even a routine, uneventful CA
procedure should always be considered. A thorough analysis of clin-
ical signs and symptoms with CMR and CCT performance helps
make an initial diagnosis of regional pericarditis and avoid the per-
formance of unnecessary emergency invasive procedures.
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