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ABSTRACT

The given article describes the first experience of a thoracoscopic isolation of pulmonary veins and left atrial appendage exci-
sion in the North-Western State Medical University named after I.I. Mechnikov. The clinical case features a woman with a long
history of paroxysmal atrial fibrillation, severe left atrium dilation, failure in a pace control drug therapy and no effect of radio-
frequency catheter isolation of pulmonary veins.

Additionally, there outlined the advantages and the significance of employing the method of thoracoscopic ablation in patients
with symptomatic paroxysmal and long-term persistent atrial fibrillation, — in case if antiarrythmic drugs and radiofrequency
catheter ablation proved ineffective, as well as in patients with a long-term persistent atrial fibrillation along with a severe left
atrium dilation.
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[epBbiK ONbIT IeYeHMs NaLMeHToB ¢ pubpunnaumen
npeacepavin MeToA0M TOPAKOCKOMMYECKON AeCTPYKLUU
apUTMOreHHbIX 30H CepALa C pe3eKLUUen YLLKa NeBoro
npeacepaus 8 ®rb0Yy BO C3rMY U.U. MeyHukoBa

[.A. Akosnes, A.W. JleHbkuH, B.B. CtenanoBa, B.A. MapunuH, H.B. leTtpos, B.K. Bepenaees

CeBepo-3anapHblii rocyaapCcTBeHHbI MeAULMHCKUIA yHuBepcuTeT UM. U.U. MeunmnkoBa, CankT-leTepbypr, Poccus

AHHOTALIXA

Onucan nepeblit onbIT npuMeHenust B C3IMY uM. WM. MeyHnKoBa TOpaKOCKOMMYECKON U30M1AUMM KOJIJIEKTOPOB NEroYHbIX
BEH C pe3eKuMen yLIKa NeBoro npeacepamns, Ha KIMHUYECKOM NpUMepe NaLMeHTKW C LIUTENbHbIM aHaMHE30M MapoKCu3-
ManbHoi GuUbpMnNNALMM Npeacepanid, BoIpaXKeHHOW aunataumm neBoro npeacepamns, Hea@(heKUBHOCTBI0 MeAMKAMEHTO3HOM
Tepanuu L1 KOHTPONA pUTMa U OTCYTCTBUEM 3 deKTa 0T paanMoyacTOTHON KaTeTepPHOW M30NALMN YCTHEB JIEMOYHBIX BEH.
06cyxpaeTcs NpemMMyLLECTBA M BaXKHOCTb MCMO/b30BaHUA METOAMKM TOPAKOCKOMMYECKOI abnaummn y nauMeHToB € CUMMTOM-
HOM NapoKcM3ManbHOM GUbpunNsALMein Npencepauii Npyu HeaGeKTUBHOCTU KOHCEPBATUBHOI CTpaTerMn U pagmoYacToTHOM
KaTeTepHoM abnauuu, a TakxkKe y MaUMeHTOB C ASUTEeNbHOMNEPCUCTUPYIOLLER Gubpunnaunen npeacepani, B TOM Yucie co
3HaYMMOI aunaTtauuen eBoro Npeacepays.

KnioueBble cnoBa: NapoKCu3MaJsibHaA ¢M6PVIJ'IJ']FILI,VIFI npe,u,cep,u,mﬁ; TOpaKocKonu4yeCKaa AecTpyKuua apuTtMOreHHbIX 30H
cepaua; pagmMo4acToTHaA U3onAauna yCctbeB Niero4HbIX BEH; pe3eKuna yllKa n1eBoro npeancepauAa.
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CLINICAL CASE

BACKGROUND

Atrial fibrillation (AF) is currently one of the most frequently
diagnosed forms of cardiac rhythm disorders, and the number
of newly diagnosed AF cases is continuously increasing
worldwide [1, 2]. The most significant complications of this
arrhythmia include ischemic stroke, often incapacitating
patients, and/or left ventricular dysfunction, which causes
severe heart failure.

Basic approaches to AF treatment, aimed at attempting
to restore sinus rhythm (SR), include drug therapy, which
involves the control of heart rhythm or rate, or an endovascular
strategy, which consists mainly of transvenous catheter
isolation of the pulmonary vein ostia (IPV0), as the main AF
triggers using exposure to high-frequency current, that is,
radiofrequency isolation (RFA) of the IPVO. The latter method
is a proven and very effective treatment of paroxysmal AF
(PAF), making it the first-line treatment for PAF. The absence
of PAF within 1 year after the procedure is reported in 80%
of patients with PAF [3].

Unfortunately, catheter isolation of the PVs is not always
able to eliminate arrhythmia, and if it returns, catheter
procedures required repeatedly. In addition, the probability
of SR restoration and the effectiveness of its maintenance are
also reduced in patients with chronic PAF. One of the modern
methods of treating these patients is minimally invasive
surgical intervention, involving thoracoscopic epicardial
destruction of the arrhythmogenic zones of the heart with
resection (deactivation) of the left atrial appendage (LAA)
or thoracoscopic radiofrequency ablation (TRFA) [4, 5]. This
surgical method involves endoscopic bilateral antral isolation
of the left and right PVs (RPVs) and drawing ablation lines
along the roof and posterior wall of the left atrium to form
a closed contour, a box lesion set. LAA amputation is
performed to prevent potential cardioembolic complications,
which is caused by the extremely high risk of blood clots (up
to 90%) in this cardiac structure in AF and their subsequent
migration into the vessels of the systemic circulation [6].
The LAA is resected using a special suturing device or
removed from the bloodstream by clipping. According to
the European Clinical Guidelines for the Diagnostics and
Treatment of AF of 2020, thoracoscopic epicardial ablation
has a class lla indication in patients with failed previous
catheter ablations and in symptomatic cases with chronic
PAF refractory to drug therapy [7].

DESCRIPTION OF A CLINICAL CASE

Patient D (female, aged 63 vyears) presented for
the surgical treatment of complex cardiac arrhythmias and
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electrical stimulation to the Department of Cardiac Surgery,
Peter the Great Clinic of the Mechnikov North Western
State Medical University, because of frequent episodes of
“heart failure”, shortness of breath, and associated general
weakness, which significantly reduced her quality of life.
The medical history revealed PAF for approximately 10 years,
for which she received protective antiarrhythmic therapy with
one or another antiarrhythmic drug for 7 years, including
metoprolol, bisoprolol, and sotahexal. However, because of
the ineffectiveness and an increase in the number of attacks
up to 4—6 times a week, in 2018, she was referred to the Peter
the Great Clinic for catheter RFA of the PV0. In 2018, RFA of
the PVO was performed using the CARTO 3 non-fluoroscopic
navigation system (Biosense Webster, Inc., USA). Anatomical
mapping of the left atrium was performed, according to which
the LA volume significantly exceeded the echocardiography
values (250 vs 178 mL). Using a THERMOCOOL SMARTTOUCH
SF ablation catheter (Biosense Webster) with contact force
measurement, ablation effects were applied to isolate
the right and left PV collectors. PV isolation was monitored
using a LASSO catheter (Biosense Webster). An acute effect
was obtained in the form of PV isolation. The patient was
discharged with B-blocker therapy, angiotensin-converting-
enzyme inhibitors, and new oral anticoagulants. However,
a year after the surgery, AF began to recur initially no more
than once every few months and by the time of re-application
up to several attacks weekly. During the examination,
according to 24-h Holter ECG monitoring (Fig. 1), PAFs were
recorded with a total duration of approximately 5 h, with
a heart rate of 48-169 beats per minute. After discussion
with arrhythmologists, due to the presence of clinical
symptoms, taking into account the disease duration (10 years
of PAF), and significant dilatation of the LA, hospitalization
was recommended for thoracoscopic destruction of
the arrhythmogenic zones of the heart and LAA resection.

The principal diagnosis was made preoperatively
(hypertension |l, risk of cardiovascular complications 3,
PAF, EHRA IlIb, condition post-catheter RF IPVO (2018)).
Complications were NYHA grade Il heart failure with preserved
ejection fraction, CHA2DS2-VASc of 3, and HAS-BLED of 2.
Concomitant diseases were type Il diabetes mellitus, which
was managed by oral antihyperglycemic therapy and grade
| obesity.

In addition to the routine preoperative examination,
which included laboratory and clinical instrumental methods,
to rule out anomalies in the entry of the PVs into the LA,
assess the size and volume of the left atrium and LAA,
and exclude the presence of a thrombus in the LAA, in
the preoperative period (48 h before intervention), the patient
underwent multislice contrast computed tomography (MSCT)
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Fig. 1. 24-hour ECG monitor (50 mm/s) of patient D in the presence
of paroxysmal atrial fibrillation

Puc. 1. CytouHoe aneKTpoKapauorpadmyeckoe MOHUTOPMPOBaHUE
(50 MM/c) naumeHTku [1. Ha hoHe NapoKcu3Ma pubpunnsaumm npes-
cepauii

Fig. 2. Stage of the thoracoscopic isolation of the pulmonary veins
with a bipolar clamp electrode. Ao — aorta; JIN — left atrium;
NN — right atrium; NJIB — right pulmonary veins; BMB —
superior vena cava

Puc. 2. Itan TopaKOCKONMYECKON M30M1LMM NIEFOYHBIX BEH buno-
NAPHBIM 3aXMMOM — 3nekTpogoM. MM — npaBoe npencepaue;
Ao — aoprta; BINB — BepxHsas nonas BeHa; JIT — neBoe npea-
cepame; NJ1B — npasble ieroyHble BEHbI

Fig. 3. Stage of ablation with a unidirectional bipolar electrode of
the ganglion plexuses in the right pulmonary veins ostium

Puc. 3. 3tan abnaumm ogHoHanpaBeHHbIM BUNONSPHLIM 311EKTPO-
[,0M TaHrIMOHAPHbIX CrIETEHUA B 061aCTH YCTbEB NpaBbIX NIEroy-
HbIX BEH
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of the heart. According to MSCT data, the LA volume was
189 mL, measuring 70 x 45 x 60 mm, the RPVs enter into
the atrium as a single collector, whereas the left PVs have
a common arrangement. The LAA measured 37 x 17 mm,
and no blood clots were detected in the cavity. Transthoracic
echocardiography and coronary angiography (performed to
rule out significant stenoses of the coronary arteries) did not
reveal any additional pathology. Two days before surgery,
the patient discontinued taking indirect anticoagulants and
started taking low-molecular-weight heparins in an adequate
dosage.

The surgery was performed in May 2021. Under
endotracheal anesthesia with selective one-lung ventilation,
thoracoscopic approach to the right hemisphere was made
through three separate punctures in the chest.

After opening the oblique and transverse sinuses
of the pericardium, antral isolation of the RPVs was
subsequently performed using a special bipolar Isolator
Synerg Clamp (AtriCure Inc., USA) at 10 radiofrequency
impacts, with transmural control (Fig. 2).

Moreover, using a bipolar unidirectional electrode,
an Isolator RF pen (AtriCure Inc.) from the same access,
continuous epicardial ablation lines were applied along
the LA roof and base. The upper line was drawn to the LAA
from the right superior PV, through the transverse sinus,
and the lower line was drawn from the right inferior PV to
the left inferior PV, along the LA inferior wall. The autonomic
ganglion plexuses, as part of the cardiac autonomic nervous
system, can be triggers of pathological excitation outside
the PVs, triggering AF episodes [8]. They were also subjected
to ablation effects, being located in the subepicardial fatty
tissue, particularly in the area of the RPV confluence and
Waterston's groove (Fig. 3).

Then, the surgery proceeded from the left-sided approach,
with the same sequence of actions, namely, tenfold isolation
of the antral segments of the left PVs with a bipolar clamp,
with transmural control, and further revision, under visual
control, of the lines of the epicardial ablation of the left
atrium (posterior wall and roof), with the creation of a closed
circuit along box lesion type (Fig. 4).

The ligament of Marshall, located in the epicardial
fat fold between the left PVs and the LAA, is also easily
accessible from this approach, which is also a potential
arrhythmogenic substrate. In our case, it was also subjected
to ablation.

The final stage of surgical treatment was LAA resection,
which was performed using a special endoscopic cutting
and suturing device, the ENDO GIA stapler (Tyco Healthcare
Group, North Haven, USA). After installing drains in both
pleural cavities and completing the surgery, the patient was
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transported to the resuscitation and intensive care unit for
further case follow-up.

The patient was discharged on day 7 after surgery in
satisfactory condition. For the first 3 months, antiarrhythmic
therapy for such patients involves the intake of amiodarone
(100 mg/day), followed by 24-h monitoring and discontinuing
the drug if SR persists.

For 2.5 years after the surgery, the patient subjectively
feels well, no PAFs were noted either clinically or according
to 24-h ECG monitoring while taking bisoprolol 5 mg/day,
fosinopril 20 mg/day, and xarelto 20 mg/day.

DISCUSSION

TRFA, supplemented by LAA resection, has been known
since 2005, after R.K. Wolf et al. [9] published their results
of bilateral epicardial PV ablation for AF with LAA removal
through a minimally invasive approach with video-assisted
support. The undoubted advantage of thoracoscopic RFA
in comparison with the maze surgery introduced into
clinical practice by J.L. Cox is significantly associated with
less surgical aggression and absence of the need to use
cardiopulmonary bypass with cardiac arrest, which can have
a decisive influence on the results of treatment in patients
with severe comorbid pathology [10, 11]. Compared with open
surgery, thoracoscopic ablation is less traumatic and has
fewer perioperative complications and shorter hospitalization
periods. Compared with endovascular PV isolation, according
to recent studies, TRFA is more traumatic but demonstrates
more optimistic results in maintaining SR in patients with
PAF and those referred for repeated catheter intervention
who are resistant to drug therapy [12, 13].

The presented clinical case of the treatment of a patient
with chronic PAF and a previous history of catheter-based
IPVO is one of the first cases of surgical treatment of such
patients at the Mechnikov North Western State Medical
University by thoracoscopic destruction of arrhythmogenic
zones. To date, with surgical treatment of complex cardiac
arrhythmias and electrical stimulation in the Department
of Cardiac Surgery, a total of 23 such surgeries have been
performed over 2.5 years. The main results are still subject
to serious analysis; howeve, the first findings can already
be shared.

All cases referred for TRFA were previously discussed
by a team of doctors, including an arrhythmologist, an
anesthesiologist, and a cardiac surgeon. The indications
considered the absolute lack of prospects for drug
antiarrhythmic therapy and catheter intervention. Only 3 out
of 23 patients had not previously undergone endovascular
ablation. These were symptomatic patients with chronic PAF
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Fig. 4. Formation of ablation lines during thoracoscopic RFA:
MNB — right pulmonary veins (single collector); JIBIB — left
superior pulmonary vein; JIHJIB — left inferior pulmonary vein;
JIN — left atrium; JIA — pulmonary artery Ablation lines are
indicated in red

Puc. 4. ®opMupoBaHue NMHMIA abNALMM NPU BbINOSHEHUM TOPAKO-
CKOMMYECKOM paanoyacToTHon abnaum: NJ1B — npasble neroyHsle
BeHbI (eauHbIM KonnekTopoM); JIBJIB — neBas BepxHss nerovHas
BeHa; JIHJIB — neBas HWxHAS NeroyHas Bewa; JIN — nesoe npeg-
cepaye; JIA — neroyHas aptepus. KpacHbiM LBeTOM 0603Ha4eHbI
JIMHUKM abnaumm

and increased LA sizes, whose treatment with catheter RFA
was considered inappropriate. The maximum duration of AF
noted in patients who underwent surgery was 15 years, with
a maximum of 4 catheter ablations in the history.

Basically, surgery is performed on patients who had
undergone one or more transvenous catheter RFA, and
the pericardium tissues damaged by inflammation were
intraoperatively revealed, which somewhat complicates
the main stage and lengthens the surgery, particularly
in the initial stages. This may have occurred because two
patients required conversion to sternotomy (in one case
with the use of cardiopulmonary bypass) due to bleeding. In
case 1, it could be caused by damage to the right superior
PV, and in case 2 (in an older man) it could be caused by
LA damage. In both cases, bleeding was stopped, and
the rhythm was restored intraoperatively.

In two patients, TRFA was abandoned during the surgical
intervention because at the initial stage dense adhesions
were noted in the pericardial cavity. Their presence is
a contraindication for thoracoscopic surgery because of
the critical risk of fatal bleeding. Unfortunately, neither MSCT
of the heart with contrast nor preoperative transthoracic
echocardiography could predict the presence of adhesive
process in the pericardium. Among other contraindications
to TRFA, the following should be noted: (a) a history of
open heart surgery (for the same reason, the formation of
adhesions in the pericardium), (b) a thrombus in the LAA (due
to the high risk of its dislocation during the intervention),
and (c) the patient’s inability to tolerate one-lung ventilation
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(concomitant pulmonary pathology causing severe respiratory
failure).

According to the primary analysis, the majority of
the patients who underwent surgery maintained SR
during the first 6 months after TRFA, which corresponds
to the main data published in the literature [14]. Despite
the first optimistic results, patient follow-up will allow for
a more objective study. Recently, an increasing number
of studies have indicated the need for a combined hybrid
approach (catheter and thoracoscopic) in the treatment
of complex groups of patients with chronic PAF resistant
to drug and endovascular treatment [15, 16]. Some of
the patients from our group who underwent surgery will
also require this method.

CONCLUSIONS

This study presents a clinical case of the successful
thoracoscopic destruction of the arrhythmogenic zones of
the heart with LAA resection and ablation of the ligament
of Marshall in a patient with chronic AF (paroxysmal AF for
10 years) and severe LA dilatation that was unresponsive
to drug therapy and catheter IPVO first performed at
the Mechnikov North Western State Medical University. This
case demonstrates the consistency of the method and good
prospects for its practical application in the treatment of this
category of patients.
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A0NOSIHATESIbHAS! UHOOPMALIUA

3aknioyeHue 3TMyeckoro Komuteta. [lony4eHo MuChb-
MEHHOEe COrfacue 3aKOHHbIX NpeacTaBUTENel NaLMeHTa
Ha MyBAMKALMI0 MEAMUMHCKMX AaHHbIX 1 hoTorpadui.

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHBIN
BK/a/l B Pa3paboTKy KOHLENLMK, U NOAroTOBKY CTaTby, NpU-
HUManM HenocpefCcTBEHHOE Yy4yacTMe B MPEeACTaBNEHHOM
B KauecTBe KIMHMYECKOrO Cryyas M 0bCy/aemMoM MeTofe
IeYeHms, MPOYIN M 000pUM BrHANBHYIO BEpCUIo Nepef ny-
BnvKaupmen.

Bknap kaxporo astopa. [1.A. flkoBneB — Henocpeg-
CTBEHHOE MCMOJSIHEHNE XMPYPTUYECKMX BMELLIaTeNbCTB, chop
M aHanmM3 MoNyYyeHHbIX AaHHbIX, pa3paboTKa KoHLEenumu
CTaTbl M HanucaHue TekcTa; A.M. JIeHbKMH — aHecTe3u-
onornyeckoe obecrneyeHne BMeLLATENbCTB, aHanM3 Nosy-
YeHHbIX AaHHbIX, Hanucanue Tekcta; B.B. CtenaHoBa —
HEeMnocpeACTBEHHOE BbLIMOSIHEHWE OMNepaLun KaTeTepHoM
pafM04acTOTHOM abnsaumM, NpeacTaBneHHOM B KayecTse
K/IMHUYECKOr0 NpuMepa, pa3paboTKa KOoHUenuuM CTaTby,
HanucaHWe TeKcTa, cbop CTAaTUCTUYEeCKOro MaTepuana;
B.A. MapuHuH — yyacTe B neyebHOM npouecce, pas-
paboTKa KOHLEMUMM, BHECEHME OKOH4YaTeslbHOM MNpaBKW;
H.B. MeTpoB — npaKTnuyeckoe yyacTne B neyebHOM npo-
Lecce, obpaboTka MaTepuanoB M AM3aiiH MCCNeaoBaHUs;
B.K. BepeHaeeB — [am3aiiH 1ccnegoBaHus, 0b3op utepa-
Typbl, cbop v obpaboTka MaTepunanos.

KoHnuKT MHTepecoB. ABTOpLI AEKNAPUPYIOT OTCYTCTBME
ABHBIX 1 MOTEHLMANbHBIX KOHDMKTOB MHTEPECOB, CBA3AHHBIX
C NybnmMKaLpen HaCTOALLIEN CTaTby.

WcTounuk dmHaHcupoBaHus. ABTopbl 3asBNsoT 06 OT-
CYTCTBMM BHELLUHEro $hu1HaHCMPOBaHWA MPW NPOBEAEHUM UC-
CNefoBaHus.
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