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INTRODUCTION
The advent of ultra-high resolution electroanatomical 
mapping has brought on a new era in the understan-
ding of arrhythmias and arrhythmia circuits1, be they 
macroreentrant or focal2 (through microreentry or 
automaticity). This advanced mapping allows for the 
accurate identifi cation of the substrate (scar quanti-
fi cation3) and of the precise localization of the critical 
isthmus4 or focal source in the case of atrial tachycar-

dias5-7. We present a case of an atypical atrial fl utter 
after atrial fi brillation (AF) ablation mapped with the 
Boston Scientifi c RhythmiaTM system which lead to a 
precise and successful ablation of two successive reen-
trant tachycardias.

The RhythmiaTM system includes a workstation and 
an amplifi er. It’s most important feature is the OrionTM 
(Boston Scientifi c) mapping catheter which is a basket 
catheter with 8 splines and 8 fl at printed electrodes on 

Abstract: Introduction – Ultra-high resolution electroanatomical mapping is a new tool for understanding in detail the 
mechanisms of atrial arrhythmias, whether focal or reentrant, and their accurate activation. The highlights of the new Rhyth-
mia system (Boston Scientifi c) are its mapping catheter (Orion), the high-density mapping and the high-quality algorithm be-
hind the automatic point annotation. Case report – A 73-year old patient, with a prior persistent atrial fi brillation ablation, 
who developed an atypical atrial fl utter. The Rhythmia system was used to map the atrial fl utter showing a circuit involving 
gaps in the previous ablation line around the pulmonary veins which lead to a successful termination with ablation. A second 
tachycardia was induced through programmed atrial stimulation. A new map revealed a reentrant circuit around a small scar 
which again was successfully ablated. Following sinus rhythm resumption, no other tachycardia (including atrial fi brillation) 
was inducible any more, even with “aggressive” pacing protocols, under isoprenaline challenge.
Keywords: ultra-high resolution electroanatomical mapping, activation mapping, atrial tachycardia.

Rezumat: Introducere – Cartografi a electroanatomică de rezoluţie ultra-înaltă este un nou instrument pentru înţelege-
rea în detaliu a mecanismelor aritmiilor atriale, fi e ele focale sau prin reintrare, şi activarea exactă a acestora. Punctele forte 
ale noului sistem Rhythmia (Boston Scientifi c) sunt cateterul de cartografi ere (Orion), rezolutia foarte mare de mapping 
şi algoritmul de înaltă calitate din spatele anotării automate a punctelor. Prezentare de caz – Un pacient în vârstă de 73 
de ani, ulterior unei ablaţii de fi brilaţie atrială persistentă, a dezvoltat un fl utter atrial atipic. Sistemul Rhythmia a fost folosit 
pentru a cartografi a fl utter-ului atrial, circuitul revelat implicând breşe la nivelul liniei de ablaţie din jurul venelor pulmonare 
drepte. Ablaţia la acest nivel, a dus la întreruperea tahicardiei. O a doua tahicardie atrială a fost declanşată prin stimulare 
atrială programată. O nouă cartografi e a dezvăluit o reintrare în jurul unei mici zone cicatriciale, regiune în care tahicardia a 
fost ablatată cu succes. După reluarea ritmului sinusal, nicio altă tahicardie nu a mai fost inductibilă, nici măcar fi brilaţia atrială, 
chiar şi folosind un protocol agresiv de stimulare în condiţii de încărcare cu isoprenalină.
Cuvinte cheie: cartografi e electroanatomică de rezoluţie ultra-înaltă, cartografi e de activare, tahicardie atrială
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compared to AF. An atrial tachycardia recurrence was 
documented in 2017 (12-lead ECG of the clinical atrial 
tachycardia in Figure 1; tachycardia cycle length (TCL) 
275 ms); after anti-arrhythmic drug failure and early 
post-cardioversion recurrence, a new ablation was 
proposed.

Under general anesthesia, using an echography-gui-
ded triple puncture of the right superfi cial femoral 
vein, a decapolar catheter was advanced in the coro-
nary sinus, the OrionTM mapping catheter was advan-
ced through a non-steerable sheath in the right atrium 
(RA) and later on transseptally in the left atrium (LA) 
and a TactiCathTM (St. Jude Medical) contact force abla-
tion catheter was advanced through a steerable sheath 
in the LA transseptally. The double transseptal punctu-
re was made under transesophageal echography gui-
dance after confi rmation of the absence of clots in the 
left atrial appendage.

We started with an RA map which showed that the 
activation of this chamber only covered half of the 
TCL. (Video 1*). Then the LA was mapped (186 ml, 
27549 electrograms, mapping time 17 minutes); the 
LA anatomy was strictly similar to the reconstructed 
3D computer tomography image obtained prior to the 
procedure (both 3D images were merged). The activa-
tion map showed a macroreentry circuit utilizing gaps 
in the ablation line encircling the right pulmonary veins 
and turning counter-clockwise around the right infe-
rior pulmonary vein (Figure 2, Video 2). Also, of note, 
we could observe that the left pulmonary veins and 
the right superior PV had no potentials and a collision 
of wavefronts on the LA roof was suggestive of the 

Figure 1. 12-lead ECG of the fi rst Atrial Tachycardia, cycle length of 275 ms.

each spline. With the reduced surface of each electro-
de (0.4 mm2) and the small inter-electrode space of 2.5 
mm, these 64 electrodes are capable of recording ex-
tremely low-noise signals. Coupled with a proprietary 
algorithm for instant accurate automatic electrogram 
annotation, the system is able to quickly acquire up to 
several tens of thousands of points8,9.

CASE REPORT
We present the case of a 73-year-old male with a his-
tory of myocardial infarction (with stent placement on 
the right coronary artery and the left marginal coro-
nary artery in 2013) with a left ventricle ejection frac-
tion (LVEF) of 56% and no signifi cant active ischemia 
on a myocardial perfusion scintigraphy. His cardiovas-
cular risk factors include hypertension (under triple 
therapy), non-insulin-dependent type 2 diabetes melli-
tus, obesity (body-mass index of 32 kg/m2) and sleep 
apnea (with previous non-compliance to the continuo-
us positive airway pressure machine).

The patient’s history of AF begins in 2012 with a 
persistent episode treated by electrical cardioversion. 
In 2013 the patient underwent in our center (Prin-
cess Grace Hospital Monaco) a robotic magnetic na-
vigation radiofrequency (RF) ablation for recurring 
symp tomatic persistent AF which included wide area 
circumferential pulmonary vein isolation (PVI), a roof 
line ablation and extensive complex fractionated atrial 
electrogram ablation of the left atrium with termina-
tion to atrial tachycardia and fi nally to sinus rhythm. 
In the following 3 years, the patient remained in si-
nus rhythm with signifi cant symptomatic improvement 
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terwards, the patient remained non-inducible with the 
same aggressive programmed atrial stimulation proto-
col and with atrial burst pacing in both basal conditi-
ons and under isoprenaline.

CONCLUSION
Ultra-high resolution electroanatomical mapping is 
useful in the precise identifi cation of substrate (pre-
vious RF lesions / fi brosis) and tachycardia circuits (in 
our case, reentry around an anatomical structure and 
around a scar area). Complete understanding of a ta-
chycardia mechanism is the fi rst step towards success-
ful ablation.

existence of a complete line of block10. Several ablati-
on points (25-30 W with a 17 cc/min irrigation and an 
optimized contact) around the left inferior pulmonary 
vein terminated the tachycardia and there was a return 
to sinus rhythm.

An aggressive programmed atrial stimulation proto-
col (400 ms drive-cycle length and 3 extrastimuli) ini-
tiated a second tachycardia with a cycle length of 242 
ms (Figure 3). A new activation map was performed 
which showed reentry around a small area of scar on 
the anterior wall (Video 3). An area of slow conduc-
tion was observed between the scar and the mitral 
annulus. Ablation in this area (Figure 4) resulted in the 
termination of AT2 then a return to sinus rhythm. Af-

Figure 2. Postero-septal view of the LA showing the activation sequence during AT1 with an activation around the right inferior pulmonary vein (RIPV).
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Figure 3. 12-lead ECG of the second Atrial Tachycardia, cycle length of 242 ms.

Figure 4. RAO view of the LA with the activation mapping of the AT2 with an activation around a small area of scar (shown in grey in the center) with a 
region of slow conduction between the scar and the mitral annulus (wobbly line, which was also the successful ablation site). LAA - left atrial appendage. 
MA - mitral annulus.
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