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Diinya ¢apinda, atrial fibrilasyon (AF) yetiskin-
lerde en sik goriilen kronik kardiyak aritmidir
(1). AF 6nemli morbidite ve mortalite ile iligki-
lidir ve bu durum hastalara, toplum sagligina ve

saglik ekonomisine 6nemli bir yiik getirir.

AF yonetiminde ritim kontrolii siklikla ter-
cih edilse de 6zellikle yasli hasta popiilasyonun-
da AF ile ilgili olan semptomlar: iyilestirmek
i¢in hiz kontrol stratejileri tercih edilebilir. Hiz
kontrolii, kalici atrial fibrilasyon yonetiminin
ayrilmaz bir parcasidir. Randomize kontrollii
calismalar, hiz kontrol tedavisinin ritim kontrol
tedavisinden non-inferior oldugunu gostermis-
tir (2, 3). Fakat hiz kontrol tedavisinin en iyi ti-
pini ve oranini belirleyecek ¢ok az saglam kanit
mevcuttur (4-6). Hala AF’de optimal kalp hizi-
nin hangi aralikta olmasi gerektigi net bir sekil-
de bilinmese de hafif hiz kontrolii (<110/dk),
semptomlar daha siki hiz kontroliinti gerektir-
medikge, kalp yetmezligi durumundan bagim-
s1z olarak (tagikardi kaynakli kardiyomiyopati
harig) kabul edilebilir bir baslangi¢ yaklagimidir
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(7-9). Son yillarda AF’de hiz kontrol stratejile-
ri bireysel hasta semptomlar1 ve hastanin hayat
kalitesine gore gesitlendirilmigtir. Optimal me-
dikal tedavi ile AF’de hiz kontrolii yiiksek oran-
da istenilen seviyelerde tutulabilmektedir. Fakat
klinik aragtirmalar hala hastalarin en az dortte
birinde siki hiz kontroliiniin saglanamadigini
gostermektedir (8, 10) ve bazi spesifik durum-
larda, 6zellikle antiaritmik ilaglarla yapilan me-
dikal tedivilerin uzun siire kullanilmasina bagli
olarak yan etkiler gortilmektedir. Bu durumda
veya tedaviye direngli ileri yas hastalarda yeni

hiz kontrolii stratejileri gelistirilmistir.

AV NOD ABLASYONU VE
PACE’ING ROLU

Medikal tedaviye ragmen hiz kontrolii sagla-
namayan AF hastalarinda AV nod ablasyonu
uygulanmaktadir. Prosediir olarak AV nod ab-
lasyonu kolay sayilabilir (11, 12) ve ozellikle
ablasyondan bir kag hafta dnce kalic1 kalp pili
implante edilmis ise kalp hizi 70-90/dk olarak

ayarlandiginda komplikasyon orani ve uzun va-
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dolay1 AV nod ablasyonunun yillik embolizas-
yon insidansinda rol oynadig: diisiiniilmektedir.
Fakat bu konuda daha ¢ok c¢alismalara ihtiyag
duyulmaktadir.

Yeni Teknoloji

Kalp pili implantasyonu ile iligkili olan en major
komplikasyonlara bakildiginda, hematom, en-
feksiyon, elektrod dislokasyonu, pneumotoraks
gibi durumlar goriilmektedir. Bu komplikas-
yonlarin ¢ogunu ortadan kaldiran kalp pili tek-
nolojisindeki 6nemli bir ilerleme, elektrotsuz
kalp pili sisteminin ortaya ¢ikmasidir. Atriyal
mekanik sistolii algilayabilen ve AV senkroni-
zasyonu saglayabilen elektrodsuz bir RV kalp
pili, ABD Gida ve Ilag Idaresi (FDA) tarafindan
onaylanmuigtir. Elektrotsuz kalp pili endikasyon-
lar1, standart kalp pili implantasyonu i¢in kulla-
nilan vendz yolun tikanmasini (6rn. bilateral ve-
noz torasik outlet sendromu veya superior vena
kavanin kronik obstriiksiyonu), cep sorunlarini
(6rn. kaseksi veya demans durumunda) veya
ozellikle artan enfeksiyon riskini igerir (6rn. di-
yaliz veya onceki kardiyovaskiiler implante edi-

lebilir elektronik cihaz enfeksion durumunda).

LEADLESS g¢alismasinda, 33 hastaya lead-
siz kalp pili cihazi implante edildi ve 90 giinlitk
takip saglandi (74). Bu, hastalardaki kalici, ta-
mamen bagimsiz, leadsiz bir kalp pili tizerine
yapilan ilk ¢alismaydi. Bu bulgulara dayanarak,
tek odacikli ventrikiiler pacing endikasyonu
olan ardigik hasta serilerinde leadsiz pacing uy-
gulanabilir ve giivenli olarak degerlendirilebilir.
Cihaz, mevcut kalp pillerinde kullanilan gele-
neksel elektrot iligkili kiriklar ve erozyonlar da-
hil olmak {izere komplikasyonlarla iliskili kot
klinik sonugclar1 ele almak iizere tasarlanmistir.
Bu randomize olmayan prospektif caliymada
genel komplikasyonsuz orani %94 idi. 90 ayda,
tiim hastalarda yeterli algilama ve pacing esik-

leri karsilandi. Darlington D. ve ark.’nin (75)
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yapmis oldugu meta-analizine elektrotsuz kalp
pili implante edilen 2496 hasta ile toplam 18
caligma dahil edildi ve basar1 oranlar1 %95,5 ile
%100 arasinda bulundu. Elektrotsuz bir pacing
sistemi, AF’li hastalar i¢in “ablate and pace”
stratejisinin bir pargasi olabilir. Ek olarak elekt-
rotsuz pacing sistemi sonradan AF ablasyonu
planlanan hastalarda elektrod dislokalizasyon
riskini azaltig1 i¢in “ablate and pace” daha gii-

venli bir stratejinin 6n habercisi olabilir.

SONUC

Yas ortalamasinin artmast ile beraber kalp ri-
tim bozuklular1 ve buna bagh kalp yetmezligi
semptomlar1 daha fazla goriilmektedir. AF ve
kalp yetmezligine bagli veya ikisinin bir ara-
ya gelmesinden kaynaklanan hastane yatislar1
daha ¢ok goriilmektedir. Fakat son yillarda kar-
diyoloji alaninda uygulanan yeni tedavi gesitleri
ve stratejiler sayesinde hastalarin hem yasam
kalitesinin hem de yas ortalmasinin arttig1 go-

rillmiistiir.

KAYNAKLAR

1. Benjamin EJ, Muntner P, Alonso A, et al. Heart Di-
sease and Stroke Statistics—2019 Update: A Report
From the American Heart Association. Circulation
2019;139(10):56-528.

Van Gelder IC, Hagens VE, Bosker HA, et al. A com-
parison of rate control and rhythm control in patients
with recurrent persistent atrial fibrillation. N Engl J
Med. 2002;347(23):1834-40.

Wyse DG, Waldo AL, DiMarco JP, et al. A comparison
of rate control and rhythm control in patients with at-
rial fibrillation. N Engl ] Med. 2002;347(23):1825-33.
Al-Khatib SM, Allen LaPointe NM, Chatterjee R, et
al. Rate- and rhythm-control therapies in patients
with atrial fibrillation: a systematic review. Ann In-
tern Med. 2014;160(11):760-73.

Nikolaidou T, Channer KS. Chronic atrial fibrillation:
a systematic review of medical heart rate control ma-
nagement. Postgrad Med J. 2009;85(1004):303-12.
Tamariz LJ, Bass EB. Pharmacological rate control of
atrial fibrillation. Cardiol Clin. 2004;22(1):35-45.
Groenveld HE, Crijns HJ, Van den Berg MP, et al. The
effect of rate control on quality of life in patients with
permanent atrial fibrillation: data from the RACE II

KXXOOKKXOOKHKXOUUKKOUNKNXX



XXOOOGOOGXNNNNXKN  Atrioventrikiiler Nod Ablasyonu ve Kalici Kalp Pili implantasyonu  XXXXXMMOMNXUNKK

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(Rate Control Efficacy in Permanent Atrial Fibrilla-
tion II) study. ] Am Coll Cardiol. 2011;58(17):1795-
803.

Van Gelder IC, Groenveld HF, Crijns HJ, et al. Lenient
versus strict rate control in patients with atrial fibrilla-
tion. N Engl ] Med. 2010;362(15):1363-73.

Van Gelder IC, Wyse DG, Chandler ML, et al. Does in-
tensity of rate-control influence outcome in atrial fib-
rillation? An analysis of pooled data from the RACE
and AFFIRM studies. Europace. 2006;8(11):935-42.
Roy D, Talajic M, Nattel S, et al. Rhythm control versus
rate control for atrial fibrillation and heart failure. New
England Journal of Medicine. 2008;358(25):2667-77.
Queiroga A, Marshall H, Clune M, et al. Ablate and
pace revisited: long term survival and predictors of
permanent atrial fibrillation. Heart. 2003;89(9):1035-
8.

Lim K-T, Davis MJ, Powell A, et al. Ablate and pace
strategy for atrial fibrillation: long-term outcome of
AIRCRAFT trial. Europace. 2007;9(7):498-505.
Geelen P, Brugada J, Andries E, et al. Ventricular fib-
rillation and sudden death after radiofrequency cat-
heter ablation of the atrioventricular junction. Pacing
and clinical electrophysiology. 1997;20(2):343-8.
Wang R-X, Lee H-C, Hodge DO, et al. Effect of pa-
cing method on risk of sudden death after atriovent-
ricular node ablation and pacemaker implantation
in patients with atrial fibrillation. Heart Rhythm.
2013;10(5):696-701.

Fuster V, Rydén LE, Cannom DS, et al.. 2011 ACCF/
AHA/HRS Focused Updates Incorporated Into the
ACC/AHA/ESC 2006 Guidelines for the Manage-
ment of Patients With Atrial Fibrillation. Circulation.
2011;123(10):269-367.

January CT, Wann LS, Alpert JS, et al. 2014 AHA/
ACC/HRS guideline for the management of patients
with atrial fibrillation: a report of the American Col-
lege of Cardiology/American Heart Association Task
Force on Practice Guidelines and the Heart Rhythm
Society. ] Am Coll Cardiol. 2014;64(21):e1-76.
Camm AJ, Kirchhof P, Lip GY, et al. Guidelines for
the management of atrial fibrillation: the Task For-
ce for the Management of Atrial Fibrillation of the
European Society of Cardiology (ESC). Eur Heart J.
2010;31(19):2369-429.

Brignole M, Auricchio A, Baron-Esquivias G, et al.
2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy: the Task Force on cardiac
pacing and resynchronization therapy of the Europe-
an Society of Cardiology (ESC). Developed in colla-
boration with the European Heart Rhythm Associati-
on (EHRA). Eur Heart J. 2013;34(29):2281-329.
Kalbfleisch SJ, Williamson B, Man KC, et al. A rando-
mized comparison of the right- and left-sided appro-
aches to ablation of the atrioventricular junction. Am
J Cardiol. 1993;72(18):1406-10.

Curtis AB, Kutalek SP, Prior M, et al. Prevalence and
characteristics of escape rhythms after radiofrequ-
ency ablation of the atrioventricular junction: re-
sults from the registry for AV junction ablation and

377

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

pacing in atrial fibrillation. American heart journal.
2000;139(1):122-5.

Vlachos K, Letsas KP, Korantzopoulos P, et al. A re-
view on atrioventricular junction ablation and pacing
for heart rate control of atrial fibrillation. ] Geriatr
Cardiol. 2015;12(5):547-54.

January CT, Wann LS, Alpert JS, et al. 2014 AHA/
ACC/HRS guideline for the management of patients
with atrial fibrillation: executive summary: a report
of the American College of Cardiology/American
Heart Association Task Force on practice guide-
lines and the Heart Rhythm Society. Circulation.
2014;130(23):2071-104.

Kay GN, Ellenbogen KA, Giudici M, et al. The Ablate
and Pace Trial: a prospective study of catheter ablati-
on of the AV conduction system and permanent pa-
cemaker implantation for treatment of atrial fibrilla-
tion. APT Investigators. ] Interv Card Electrophysiol.
1998;2(2):121-35.

Gasparini M, Auricchio A, Metra M, et al. Long-
term survival in patients undergoing cardiac resy-
nchronization therapy: the importance of perfor-
ming atrio-ventricular junction ablation in patients
with permanent atrial fibrillation. Eur Heart J.
2008;29(13):1644-52.

Gasparini M, Auricchio A, Regoli F, et al. Four-year
efficacy of cardiac resynchronization therapy on exer-
cise tolerance and disease progression: the importan-
ce of performing atrioventricular junction ablation
in patients with atrial fibrillation. ] Am Coll Cardiol.
2006;48(4):734-43.

Waranugraha Y, Rizal A, Setiawan D, et al. The Benefit
of Atrioventricular Junction Ablation for Permanent
Atrial Fibrillation and Heart Failure Patients Rece-
iving Cardiac Resynchronization Therapy: An Up-
dated Systematic Review and Meta-analysis. Indian
Pacing Electrophysiol J. 2021;21(2):101-11.

Amasyal1 B, Aytemir K, Kose S, et al. Atrial fibrilas-
yonda hiz kontrolii: Atrioventrikiiler nod ablasyonu
ve kalic1 pacemaker implantasyonu uzun donem ta-
kip sonuglar1. MN Kardiyoloji. 2004;11(1):23-8.
Trulock KM, Narayan SM, Piccini JP. Rhythm control
in heart failure patients with atrial fibrillation: con-
temporary challenges including the role of ablation. J
Am Coll Cardiol. 2014;64(7):710-21.

Ling LH, Kistler PM, Kalman JM, et al. Comorbidity
of atrial fibrillation and heart failure. Nat Rev Cardiol.
2016;13(3):131-47.

Carlisle MA, Fudim M, DeVore AD, et al. Heart Fai-
lure and Atrial Fibrillation, Like Fire and Fury. JACC
Heart Fail. 2019;7(6):447-56.

Gorenek B, Halvorsen S, Kudaiberdieva G, et al. Atrial
fibrillation in acute heart failure: A position statement
from the Acute Cardiovascular Care Association and
European Heart Rhythm Association of the European
Society of Cardiology. Eur Heart ] Acute Cardiovasc
Care. 2020;9(4):348-57.

Slawik J, Adrian L, Hohl M, et al. Irregular pacing of
ventricular cardiomyocytes induces pro-fibrotic sig-
nalling involving paracrine effects of transforming



OOOKXUKKIOOUKKXOUNKKXXX

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

growth factor beta and connective tissue growth fac-
tor. Eur | Heart Fail. 2019;21(4):482-91.

Kotecha D, Lam CS, Van Veldhuisen DJ, et al. Heart
Failure With Preserved Ejection Fraction and At-
rial Fibrillation: Vicious Twins. ] Am Coll Cardiol.
2016;68(20):2217-28.

Olsson LG, Swedberg K, Ducharme A, et al. Atrial
fibrillation and risk of clinical events in chronic he-
art failure with and without left ventricular systolic
dysfunction: results from the Candesartan in Heart
failure-Assessment of Reduction in Mortality and
morbidity (CHARM) program. ] Am Coll Cardiol.
2006;47(10):1997-2004.

Sartipy U, Dahlstrom U, Fu M, et al. Atrial Fibrilla-
tion in Heart Failure With Preserved, Mid-Range,
and Reduced Ejection Fraction. JACC Heart Fail.
2017;5(8):565-74.

Smit MD, Moes ML, Maass AH, et al. The importance
of whether atrial fibrillation or heart failure develops
first. Eur ] Heart Fail. 2012;14(9):1030-40.

Swedberg K, Olsson LG, Charlesworth A, et al. Prog-
nostic relevance of atrial fibrillation in patients with
chronic heart failure on long-term treatment with
beta-blockers: results from COMET. Eur Heart J.
2005;26(13):1303-8.

Mogensen UM, Jhund PS, Abraham WT, et al. Type
of Atrial Fibrillation and Outcomes in Patients With
Heart Failure and Reduced Ejection Fraction. ] Am
Coll Cardiol. 2017;70(20):2490-500.

Kelly JP, DeVore AD, Wu J, et al. Rhythm Control Ver-
sus Rate Control in Patients With Atrial Fibrillation
and Heart Failure With Preserved Ejection Fraction:
Insights From Get With The Guidelines-Heart Failu-
re. ] Am Heart Assoc. 2019;8(24):e011560.

Khan MN, Jais P, Cummings J, et al. Pulmonary-vein
isolation for atrial fibrillation in patients with heart
failure. N Engl ] Med. 2008;359(17):1778-85.
Marrouche NE, Brachmann J, Andresen D, et al. Cat-
heter Ablation for Atrial Fibrillation with Heart Failu-
re. N Engl ] Med. 2018;378(5):417-27.

Hindricks G, Potpara T, Dagres N, et al. 2020 ESC
Guidelines for the diagnosis and management of at-
rial fibrillation developed in collaboration with the
European Association for Cardio-Thoracic Surgery
(EACTS): The Task Force for the diagnosis and ma-
nagement of atrial fibrillation of the European Society
of Cardiology (ESC) Developed with the special cont-
ribution of the European Heart Rhythm Association
(EHRA) of the ESC. Eur Heart J. 2021;42(5):373-498.
Chatterjee NA, Upadhyay GA, Ellenbogen KA, et al.
Atrioventricular nodal ablation in atrial fibrillation: a
meta-analysis and systematic review. Circ Arrhythm
Electrophysiol. 2012;5(1):68-76.

Garcia B, Clementy N, Benhenda N, et al. Mortality
After Atrioventricular Nodal Radiofrequency Cat-
heter Ablation With Permanent Ventricular Pacing
in Atrial Fibrillation: Outcomes From a Controlled
Nonrandomized Study. Circ Arrhythm Electrophysi-
ol. 2016;9(7).

Doshi RN, Daoud EG, Fellows C, et al. Left ventricu-

378

Atriyal Fibrilasyon Tani ve Tedavisine Giincel Yaklagim

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

lar-based cardiac stimulation post AV nodal ablation
evaluation (the PAVE study). ] Cardiovasc Electrop-
hysiol. 2005;16(11):1160-5.

Tops LE, Schalij MJ, Holman ER, et al. Right ventri-
cular pacing can induce ventricular dyssynchrony in
patients with atrial fibrillation after atrioventricular
node ablation. ] Am Coll Cardiol. 2006;48(8):1642-8.
Brignole M, Botto G, Mont L, et al. Cardiac resynchro-
nization therapy in patients undergoing atrioventricu-
lar junction ablation for permanent atrial fibrillation:
a randomized trial. Eur Heart J. 2011;32(19):2420-9.
Brignole M, Botto GL, Mont L, et al. Predictors of
clinical efficacy of ‘Ablate and Pace’ therapy in pa-
tients with permanent atrial fibrillation. Heart.
2012;98(4):297-302.

Stavrakis S, Garabelli P, Reynolds DW. Cardiac resy-
nchronization therapy after atrioventricular junction
ablation for symptomatic atrial fibrillation: a meta-a-
nalysis. Europace. 2012;14(10):1490-7.

Brignole M, Pokushalov E, Pentimalli E, et al. A ran-
domized controlled trial of atrioventricular junction
ablation and cardiac resynchronization therapy in pa-
tients with permanent atrial fibrillation and narrow
QRS. Eur Heart J. 2018;39(45):3999-4008.

Huang W, Su L, Wu S, et al. Benefits of Permanent
His Bundle Pacing Combined With Atrioventricular
Node Ablation in Atrial Fibrillation Patients With
Heart Failure With Both Preserved and Reduced Left
Ventricular Ejection Fraction. ] Am Heart Assoc.
2017;6(4).

Brecker SJ, Xiao HB, Sparrow J, et al. Effects of dual-c-
hamber pacing with short atrioventricular delay in di-
lated cardiomyopathy. Lancet. 1992;340(8831):1308-
12.

Englund A, Bergfeldt L, Rehnqvist N, et al. Diagnostic
value of programmed ventricular stimulation in pa-
tients with bifascicular block: a prospective study of
patients with and without syncope. ] Am Coll Cardiol.
1995;26(6):1508-15.

Kiehl EL, Makki T, Kumar R, et al. Incidence and
predictors of right ventricular pacing-induced cardi-
omyopathy in patients with complete atrioventricular
block and preserved left ventricular systolic function.
Heart Rhythm. 2016;13(12):2272-8.

Yu CM, Chan JY, Zhang Q, et al. Biventricular pacing
in patients with bradycardia and normal ejection fra-
ction. N Engl ] Med. 2009;361(22):2123-34.

Marshall HJ, Harris ZI, Griffith M]J, et al. Prospective
randomized study of ablation and pacing versus me-
dical therapy for paroxysmal atrial fibrillation: effects
of pacing mode and mode-switch algorithm. Circula-
tion. 1999;99(12):1587-92.

Kamalvand K, Tan K, Kotsakis A, et al. Is mode switc-
hing beneficial? A randomized study in patients with
paroxysmal atrial tachyarrhythmias. ] Am Coll Cardi-
ol. 1997;30(2):496-504.

Gribbin GM, Bourke JP, McComb JM. Predictors of
atrial rhythm after atrioventricular node ablation for
the treatment of paroxysmal atrial arrhythmias. He-
art. 1998;79(6):548-53.

KXXOOKKXOOKHKXOUUKKOUNKNXX



XXOOOGOOGXNNNNXKN  Atrioventrikiiler Nod Ablasyonu ve Kalici Kalp Pili implantasyonu  XXXXXMMOMNXUNKK

59.

60.

61.

62.

63.

64.

65.

66.

Gillis AM, Connolly SJ, Lacombe P, et al. Randomized
crossover comparison of DDDR versus VDD pacing
after atrioventricular junction ablation for prevention
of atrial fibrillation. The atrial pacing peri-ablation for
paroxysmal atrial fibrillation (PA (3)) study investiga-
tors. Circulation. 2000;102(7):736-41.

Bedotto JB, Grayburn PA, Black WH, et al. Alterations
in left ventricular relaxation during atrioventricular
pacing in humans. ] Am Coll Cardiol. 1990;15(3):658-
64.

Karpawich PP, Rabah R, Haas JE. Altered cardiac his-
tology following apical right ventricular pacing in pa-
tients with congenital atrioventricular block. Pacing
Clin Electrophysiol. 1999;22(9):1372-7.

Wilkoft BL, Cook JR, Epstein AE, et al. Dual-chamber
pacing or ventricular backup pacing in patients with
an implantable defibrillator: the Dual Chamber and
VVI Implantable Defibrillator (DAVID) Trial. Jama.
2002;288(24):3115-23.

Barsheshet A, Moss AJ, McNitt S, et al. Long-term
implications of cumulative right ventricular pacing
among patients with an implantable cardioverter-de-
fibrillator. Heart Rhythm. 2011;8(2):212-8.
Bongiorni MG, Proclemer A, Dobreanu D, et al. Pre-
ferred tools and techniques for implantation of cardi-
ac electronic devices in Europe: results of the Euro-
pean Heart Rhythm Association survey. Europace.
2013;15(11):1664-8.

Proclemer A, Facchin D, Pagnutti C, et al. Safety
of pacemaker implantation prior to radiofrequen-
cy ablation of atrioventricular junction in a sing-
le session procedure. Pacing Clin Electrophysiol.
2000;23(6):998-1002.

Souza O, Giirsoy S, Simonis F, et al. Right-sided versus
left-sided radiofrequency ablation of the His bundle.
Pacing Clin Electrophysiol. 1992;15(10 Pt 1):1454-9.

379

67.

68.

69.

70.

71.

72.

73.

74.

75.

Darp6 B, Walfridsson H, Aunes M, et al. Incidence
of sudden death after radiofrequency ablation of the
atrioventricular junction for atrial fibrillation. Am J
Cardiol. 1997;80(9):1174-7.

Ozcan C, Jahangir A, Friedman PA, et al. Sudden de-
ath after radiofrequency ablation of the atrioventricu-
lar node in patients with atrial fibrillation. ] Am Coll
Cardiol. 2002;40(1):105-10.

Sadoul N, Blankoff I, de Chillou C, et al. Effects of
radiofrequency catheter ablation on patients with
permanent pacemakers. J Interv Card Electrophysiol.
1997;1(3):227-33.

Geelen P, Brugada J, Andries E, et al. Ventricular fib-
rillation and sudden death after radiofrequency cat-
heter ablation of the atrioventricular junction. Pacing
Clin Electrophysiol. 1997;20(2 Pt 1):343-8.

Hamdan MH, Page RL, Sheehan CJ, et al. Increased
sympathetic activity after atrioventricular junction
ablation in patients with chronic atrial fibrillation. ]
Am Coll Cardiol. 2000;36(1):151-8.

Evans GT, Jr., Scheinman MM, Bardy G, et al. Pre-
dictors of in-hospital mortality after DC catheter ab-
lation of atrioventricular junction. Results of a pros-
pective, international, multicenter study. Circulation.
1991;84(5):1924-37.

Gasparini M, Mantica M, Brignole M, et al. Throm-
boembolism after atrioventricular node ablation and
pacing: long term follow up. Heart. 1999;82(4):494-8.
Reddy VY, Knops RE, Sperzel ], et al. Permanent le-
adless cardiac pacing: results of the LEADLESS trial.
Circulation. 2014;129(14):1466-71.

Darlington D, Brown P, Carvalho V, et al. Efficacy and
safety of leadless pacemaker: A systematic review, po-
oled analysis and meta-analysis. Indian Pacing Elect-
rophysiol J. 2022;22(2):77-86.



