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Catheter radiofrequency ablation of the atrial fibrillation substrate may be difficult in patients after open heart
surgery. Difficulties may arise in the presence of a mitral valve prosthesis, atrial arrhythmias of several morphologies
(more often left atrial atypical flutter), including incisional ones. These cases require a thorough and scrupulous
approach to achieve complete isolation of all available arrhythmia substrates. A distinctive feature of this observation
is the successful simultaneous pulmonary vein isolation and two atrial arrhythmias in a patient with a mechanical
mitral prosthesis.

Key words: radiofrequency ablation; atrial fibrillation; mitral prosthesis; navigation mapping; incisional arrhythmia

Conflict of interests: none.

Funding: none.

Received: 07.04.2022 Revision Received: 16.07.2022 Accepted: 03.09.2022
Corresponding author: Semenyuta Vyacheslav, E-mail: semenyuta0@gmail.com

This work was presented as part of the competition for young scientists of the IV Saint-Petersburg Forum of Arrhythmol-
ogy, held on May 18-21, 2021 in St. Petersburg.

A.M.Osadchiy - ORCID ID 0000-0002-2406-942X, A.V.Kamenev - ORCID ID 0000-0001-8780-2601, V.V.Semenyuta -
ORCID ID 0000-0002-9402-3179, D.Abdulkarim - ORCID ID 0000-0002-4630-6545, N.E.Pavlova - ORCID ID 0000-
0003-4443-5797, S.V.Vlasenko - ORCID ID 0000-0002-6864-0210, S.V.Lebedeva - ORCID ID 0000-0003-4443-5797,
M.A.Vander - ORCID ID 0000-0001-9708-7541, T.A.Lyubimtseva - ORCID ID 0000-0002-8651-7777, S.G.Shcherbak -
ORCID ID 0000-0001-5036-1259, D.S.Lebedev - ORCID ID 0000-0002-2334-1663

For citation: Osadchiy AM, Kamenev AV, Semenyuta VV, Abdulkarim D, Pavlova NE, Vlasenko SV, Lebedeva SV,
Vander MA, Lyubimtseva TA, Shcherbak SG, Lebedev DS. Simultaneous pulmonary vein isolation and ablation of the
substrate of biatrial flutter in a patient with a mechanical mitral valve prosthesis: a case report. Journal of Arrhythmology.
2023;30(1): 68-72. https://doi.org/10.35336/VA-2023-1-09.

Atrial fibrillation (AF) is the most common atrial
tachyarrhythmia in patients after open heart surgery. Ra-
diofrequency catheter ablation to isolate the pulmonary
veins (PV) is a proven and effective treatment for AF
[1]. However, the presence of a mechanical mitral valve
prosthesis and the presence of other atrial arrhythmias,
including incisional arrhythmias, may limit the use of ra-
diofrequency catheter techniques. Technical difficulties in
accessing the left atrium (LA) are also common.

In reviewing the literature, we were able to find in-
dividual clinical reports of successful catheter ablation in
patients with a mechanical mitral valve prosthesis. These
reports also support the efficacy of the procedure and call
for the ablation to be performed carefully and meticulously
until the arrhythmia substrate is completely ablated [2].

The peculiarity of this observation is the elimina-
tion of the substrate of AF and two atrial tachycardias
simultaneously in a patient with a mechanical mitral
prosthesis.
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A 72-year-old patient was admitted for AF radiof-
requency ablation. Primary diagnosis:. Mitral valve re-
placement with mechanical prosthesis in 2015. Arterial
hypertension Il stage, very high risk of cardiovascular
complications. Complications: Tachysystole persistent
atrial fibrillation, CHA,DS,-VASc score 3. Heart failure
NYHA functional class I1.

The patient had frequent atrial extrasystoles for 7
years, but after mitral valve replacement in 2015, frequent
symptomatic paroxysms of atrial fibrillation with heart
failure phenomena were also observed. The following an-
tiarrhythmic therapy was prescribed in anamnesis: Allapi-
nin, Sotalol, Propafenone, Amiodarone. Sinus rhythm con-
trol was not achieved. In view of the ineffectiveness of drug
therapy, the frequent symptomatic paroxysms of AF and the
progression of heart failure, the indication for catheter ab-
lation of the arrhythmia substrate was therefore given. For
preoperative preparation, coronary angiography (without
evidence of coronary atherosclerosis) and transoesopha-
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geal echocardiography (TE ECHO) were performed the
day before surgery. No thrombus seen in the LA cavity or
in the auricle.

An initial sinus rhythm of 65 bpm was observed. The
right femoral vein was punctured three times under local
anaesthesia. An electrode was placed in the coronary sinus
(CS) via an inferior approach. Under X-ray guidance, a
standard puncture of the atrial septum was attempted, but
due to the altered anatomy, the needle was difficult to posi-
tion. It was decided to perform the puncture under the ad-
ditional TE ECHO monitoring (a functional diagnostician
was invited to the operating room). A navigation electrode
and a 20-pole Lasso diagnostic catheter were inserted into
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the LA through two transseptal intraductions. Anatomical
mapping of the LA was performed with mapping of the PV.
Electrical activity was detected in the right and left PV, and
radiofrequency exposure with a wide antral ablation (pow-
er 40 W - along the posterior wall, 45 W - along the anteri-
or wall of the LA, each for 10-15 seconds) was performed
until they were isolated. A sustained atrial flutter attack
with a cycle duration of 240-260 ms and early electrical ac-
tivity in the proximal CS 9-10 was induced during the pro-
grammed atrial pacing protocol (Fig. 1). Stimulation of the
region of the cavatricuspid isthmus (CTI) in ‘entrainment’
mode occurred during tachycardia with an acceptable so-
called ‘post-pacing interval’ (PPI) that differed from the
tachycardia cycle by 10 ms, indicating the in-
volvement of the CTI in the re-entry chain of
flutter. Three linear ablations were performed
in the CTI region, whereupon a transition
to sustained atrial tachycardia with a cycle
length of 290 ms and a shift of the earliest atri-
al activity to the region CS 7-8 was noted (Fig.
2). Activation mapping of the right atrium (RA)
during arrhythmia along the posterior wall of
the RA near the inferior vena cava revealed a
region where the earliest and latest atrial sig-

nals are adjacent, the so-called
‘head-to-tail’ re-entry pattern.
When this region was stimu-
lated during an ‘entrainment’
arrhythmia, an unacceptable
PPI of 70 ms greater than the
tachycardia cycle was observed.

Mapt- 2=t N == Bi-atrial amplitude mapping re-
vealed localisation of scar zones
R along the posterior RA wall with
e iR A P K Sl a t.ransition through the. inter-
atrial wall to the anterior LA
st A ,k A " A * A—p wall in the region of the right
inferior PV. These low-ampli-
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tude zones were most likely the
cause of an ‘incisional’ biatrial
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flutter (Fig. 3). The anterior LA
wall was stimulated in ‘entrain-
ment’ mode and a PPI of 20 ms
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Fig. 2. Atrial flutter with 290 ms cycle and early CS 7-8.

Fig. 3. Activation and bipolar biatrial mapping.

was obtained, confirming the
involvement of this zone in the
re-entry circuit. Dual potentials
were also recorded at the abla-
tion electrode (Fig. 4). Radiofre-
quency exposure was performed
in this area with restoration of
sinus rhythm at the 4th second
(Fig. 5). Conduction through the
CTI zone was monitored and a
bidirectional conduction block
(180-200 ms) was confirmed. No
tachycardia induction was ob-
served after ablation with pro-
grammed repetitive and over-
drive atrial pacing. Electrical
activity in the PV was monitored
and its isolation confirmed. The
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duration of the procedure was 157 minutes (from the time
the patient was placed on the table to the time he was re-
moved from the operating table). At the end of the opera-
tion, haemodynamics were stable, the patient was trans-
ferred to the intensive care unit under observation.

Follow-up after 3 months showed no clinical evi-
dence of AF and atrial flutter with persistent single atrial
extrasystoles in sinus rhythm.

DISCUSSION

Catheter isolation of the PV in a patient with a me-
chanical mitral prosthesis is a major challenge for the sur-
geon. This is due to the high complexity of the transseptal
approach and catheter manipulation in the LA associated
with the altered anatomy and scarring changes at the atrium
[3]. The use of additional imaging techniques (intracardiac
ultrasound or TE ECHO, as in our case) can facilitate the
transseptal approach and reduce the risk of complications
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arrhythmogenic substrates in the right and left atrium. In
complex cases, the surgeon often needs to combine several
techniques. Alternatively, electrophysiological techniques
can be used with detection of fractionated and low-ampli-
tude signals as well as electrically ‘silent’ zones in critical
areas of re-entry into the atria, including analysis of unipo-
lar signals from the ablation catheter.

An equally important aspect before surgery is to clar-
ify the method and access for valve replacement. There is a
possibility of arrhythmias occurring at the site of interatrial
septal access or in the area of cannulation of the RA or
vena cava [8, 9]. The data obtained allows planning of the
operation, preparation of instruments and additional equip-
ment in advance.

CONCLUSION

Radiofrequency ablation of atrial fibrillation in pa-
tients with a mitral valve prosthesis is a complex proce-

[4]. One of the most threaten- ——r—
ing complications is mechanical
dysfunction of the prosthesis due
to catheter manipulation, as well
as entrapment of the catheter
between the prosthetic elements
[5]. Such conditions require spe-
cial care in catheter manipula-
tion and sufficient experience on
the part of the surgeon. Classical
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techniques of catheter manipula-
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to the large low-amplitude fields
in the area of the scar and the
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Fig. 4. Entrainment stimulation from the anterior wall of the left atrium in the
region of the right inferior pulmonary vein, double potential on the ablation

survival with a higher incidence
of atrial flutter after PV isolation !

in patients undergoing cardiac . |

surgery [3, 6]. This requires a I
more careful approach to sur- i
gery. The method of navigated
mapping has proven success-
ful in the treatment of com-
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plex atrial tachyarrhythmias in  Mep3+

patients after cardiac surgery.

Among other things, this meth-
od makes it possible to local-

ize and eliminate incurrent and
ectopic tachyarrhythmias with

cs5-

high accuracy, which ultimately

significantly improves surgical
efficiency [7]. Therefore, the use
of navigated mapping is recom-
mended for more precise detec- e n
tion and ablation of all available
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Fig. 5. Restoration of sinus rhythm during radiofrequency ablation.
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dure that requires the use of navigation mapping, elec-
trophysiological diagnostic maneuvers and sufficient
experience of the surgeon. Such procedures should be
performed in modern hospitals that have all the neces-
sary electrophysiological and anaesthesiological equip-
ment, including the ability to perform transoesophageal
or intracardiac echocardiography on the patient. This is
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the key to effective and safe catheterization of cardiac
arrhythmias. An important prerequisite for the long-
term antiarrhythmic effect of catheter ablation against
atrial fibrillation in patients with a mitral valve pros-
thesis is the simultaneous elimination of all inducible
atrial arrhythmias, including the so-called ‘incisional’
atrial flutter.
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