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Abstract
We report the case of a 63-year-old woman affected 
by a severe form of systemic scleroderma with pul-
monary involvement (interstitial fibrosis diagnosed by 
biopsy and moderate pulmonary hypertension) and 
cardiac involvement (paroxysmal atrial fibrillation, right 
atrial flutter treated by catheter ablation, ventricular 
tachyarrhythmias, previous dual chamber implantable 
cardioverter defibrillator implant). Because of recurrent 
electrical storms refractory to iv  antiarrhythmic drugs 
the patient was referred to our institution to undergo 
catheter ablation. During electrophysiological proce-
dure a 3D shell of cardiac anatomy was created with 
intracardiac echocardiography pointing out a significant 
right ventricular dilatation with a complex aneurysmal 
lesion characterized by thin walls and irregular multiple 
trabeculae. A substrate-guided strategy of catheter ab-

lation was accomplished leading to a complete electri-
cal isolation of the aneurism and to the abolishment of 
all abnormal electrical activities. The use of advanced 
strategies of imaging together with electroanatomical 
mapping added important information to the complex 
arrhythmogenic substrate and improved efficacy and 
safety.
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Core tip: We report the case of a 63-year-old woman 
affected by a severe form of systemic scleroderma 
with cardiac involvement. Because of recurrent electri-
cal storms the patient underwent catheter ablation. 
Intracardiac echocardiography pointed out a significant 
right ventricular dilatation with a complex aneurysmal 
lesion characterized by thin walls and irregular multiple 
trabeculae. A substrate-guided strategy of catheter 
ablation was accomplished leading to a complete elec-
trical isolation of the aneurism. The use of advanced 
strategies of imaging together with electroanatomical 
mapping added important information to the complex 
arrhythmogenic substrate and improved efficacy and 
safety.
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INTRODUCTION
Systemic sclerosis (SS) is a rare systemic infiltrative dis-
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order characterized by a widespread damage to small 
blood vessels and connective tissue fibrosis resulting in 
multi-organ involvement. Ventricular tachyarrhythmias 
(VTs) are frequent clinical manifestation of  SS-associated 
cardiovascular damage and a possible cause of  sud-
den death. Antiarrhythmic therapy is usually limited by 
concomitant therapy or side effects. In many cases the 
use of  an implantable cardioverter defibrillator (ICD) is 
mandatory. In this setting catheter ablation (CA) has been 
proposed as an alternative option but no evidence exists 
about the characteristics of  the arrhythmogenic substrate.

CASE REPORT
A 63-year-old woman affected by a severe form of  SS 
was referred to our institution for management of  her 
VTs. She presented both an advanced pulmonary and car-
diac involvement. Since June 2006 she has been suffering 

from multiple episodes of  sustained VT; pharmacological 
therapy by beta blockers, sotalol or amiodarone was inef-
fective and limited by side effects (Raynaud’s phenom-
enon and pulmonary interstitial fibrosis) thus the patient 
underwent a dual chamber ICD implant; on September 
2013 the patient developed recurrent electrical storms 
refractory to i.v. antiarrhythmic drugs. 

On the second day after admission, CA was per-
formed. First, a 3D shell of  cardiac anatomy was cre-
ated on an electroanatomic mapping system integrated 
with intracardiac echocardiography (ICE) (Cartosound, 
Biosense-Webster, United States)[1]. ICE allowed to de-
tect a significant right ventricular (RV) dilatation with a 
complex lesion characterized by thin walls and irregular 
multiple trabeculae, expanding from the inferior to the 
lateral RV wall in perivalvular basal segments (Figure 1A 
and B) this aneurysmal dilatation was easily identified an-
giographically, too (Figure 1C, Figure 2). 
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Figure 1  Movies. A: Intracardiac echocardiography (ICE) imaging showing right ventricle (RV) aneurysmal dilatation; B: At ICE, left ventricle was of normal size but 
with diffuse parietal hypertrophy and a mild pericardial effusion around the mitral valve plane; C: Right ventricular (RV) angiography in right anterior oblique projection.

Figure 2  Right ventricle imaging. A: Bipolar voltage map of 
the right ventricle (RV) in right anterior oblique view. The bipolar 
potential voltage values were normal in the whole ventricle (purple) 
except for a wide area (red) around the inferior-lateral portion 
of tricuspid valve; B: Intracardiac echo fan intersecting the low-
voltage area, showing aneurysmal dilatation (arrows) characterized 
by thin walls and irregular multiple trabeculae; C: RV angiography 
confirming the presence of the aneurysmal dilatation (head arrow); 
D: substrate map in right anterior oblique view showing the RF le-
sion points. CA was guided by substrate map and was performed 
all along the borders of the aneurysm and extended to the peri-
aneurysmal area leading to abolishment of all abnormal electrical 
activities.
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A complete electroanatomical map (EAM) of  the 
aneurysm was obtained by ICE, showing an area of  
dense scar surrounded by near-scar tissue with abnormal 
electrical activities (AEAs) all along the borders of  the 
aneurism. Five VT morphologies spontaneously occurred 
(Figure 3); only 2 of  them were effectively mapped creat-
ing an activation map and identifying a mid-diastolic po-
tential, both were terminated by radiofrequency (RF) de-
livery at the critical isthmus located at the border of  the 
aneurysm. Then a substrate-guided CA was accomplished 
targeting all AEAs by sequential RF energy pulses (30 up 
to 40 Watts, SF Thermocool, Biosense-Webster, United 
States), to achieve the complete electrical isolation of  
the aneurysm. At the end of  the procedure, a complete 
protocol of  programmed electrical stimulation (drive 600 
and 400 ms, up to three extrastimuli) from the RV apex 
was negative. No VT recurrence was observed in a 6 mo 
follow up period on amiodarone (1 g/wk) therapy.

DISCUSSION
Tachyarrhythmias appear as frequent clinical manifesta-
tions of  SS-associated cardiovascular damage. Arrhyth-
mias occurrence may be associated with poor outcome 
and represent 6% of  the overall causes of  death in the 
large European League Against Rheumatism Scleroderma 
Trials and up to 12% in Research (EUSTAR) database[2].

Since different classes of  anti-arrhythmics are avail-
able and SS patients may have multiple organs involved 
and take concomitant drugs, the choice of  treatment 

must be personalized to the patient. ICDs have been used 
effectively in selected patients to prevent sudden cardiac 
death. There is no specific recommendation in VT treat-
ment in SS patients, and the use of  CA has been reported 
anecdotally[3,4]. We present the first case of  SS patient 
with multiple VT morphologies undergoing successful 
CA guided by an integrated approach aiming at the elec-
tro-anatomical characterization of  RV cardiomyopathy. 
Based on our experience CA should be considered as an 
adjunctive treatment in patients with sustained, mono-
morphic VTs refractory to pharmacological therapy. 
Our experience adds new pieces on the knowledge of  
the arrhythmic substrate in SS. First of  all, CA approach 
requires an accurate imaging of  the RV acquired by both 
angiography and real time echo (ICE, as in our case, or 
transoesophageal) to identify the area of  interest and to 
reduce potential risk as RF delivery in very thin tissue[5]. 
Secondary, a combined high density mapping of  the 
whole scar and peri-scar area allows a substrate-guided 
abolition of  all AEAs leading to a successful procedure.

Malignant VTs may be expression of  an advanced 
form of  RV disease in patients with SS and CA may be 
proposed as a therapeutic option for VT treatment. The 
combination of  advanced strategies of  imaging together 
with EAM should be preferred due to the complex ar-
rythmogenic substrate to improve efficacy and safety. 
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Figure 3  Cycle and QRS morphologies of all the 5 sustained ventricular tachyarrhythmias observed and mapped during the procedure. In the box it is pos-
sible to appreciate the mid-diastolic potential (arrows) recorded during ventricular tachyarrhythmias (VT) 5. BPM: Beat per minute.
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Peer review
This case report describes a case of SS complicated by multiple VTs. This very 
rare case nicely demonstrates image findings together with important electro-
physiologic features in this entity.
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COMMENTS
Case characteristics
A 63-year-old woman affected by a severe form of systemic sclerosis (SS) with 
previous dual chamber implantable cardioverter defibrillator implant presented 
with drug-refractory multiple forms of ventricular tachycardias.  
Clinical diagnosis
Identification of aneurismal lesion of the right ventricular (RV) with the critical isth-
mus from which the five morphologies of ventricular tachyarrhythmias (VTs) arise. 
Differential diagnosis
Arrhythmogenic right ventricular dysplasia, myocarditis.
Laboratory diagnosis
Positive Antinuclear Antibodies; metabolic panel and liver function test were 
within normal limits.
Imaging diagnosis
Intracardiac echocardiography allowed to detect a significant RV dilatation with 
a complex lesion characterized by thin walls and irregular multiple trabeculae.
Pathological diagnosis
A complete electroanatomical map of the aneurysm showed an area of dense 
scar surrounded with abnormal electrical activities.
Treatment
Five VTs morphologies were terminated by radiofrequency (RF) delivery at the 
critical isthmus located at the border of the aneurysm.
Related reports
There is no specific recommendation in VT treatment in SS patients, and the 
use of CA has been reported anecdotally.
Term explanation
CARTO system is a non fluoroscopic mapping system allowing to accurately 
determine the location of arrhythmia origin, define cardiac chamber geometry in 
3D, delineate areas of anatomic interest.
Experiences and lessons
This is the first case of systemic sclerosis patient with multiple VT morpholo-
gies undergoing successful CA guided by an integrated approach aiming at the 
electro-anatomical characterization of RV cardiomyopathy.
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