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PARTEA GENERALA

1.1. Date generale

Flutter-ul atrial este o tulburare de ritm datoratd unei reintrari, localizata, cel mai
adesea, la nivelul atriului drept, atriul stang fiind activat pasiv. A fost descris pentru prima
oard de catre Jolly si Ritchie, In anul 1911. In anul 1913, Lewis a facut remarca asupra
aspectului electrocardiografic in ,,dinti de fierastrau”.

1.2. Clasificare

Definitia actuald include douad tipuri de tahicardii atriale, care pot fi definite in
functie de mecanismele electrofiziologice.

o Tahicardia atriala focala,
o Tahicardia prin macroreintrare atriala, incluzand flutter-ul atrial tipic, carac-
terizatd de circuite de macroreintrare in atriul drept sau stang.

Termenul de flutter se referd la un model al undelor atriale pe electrocardiograma,
cu absenta intervalului izoelectric in cel putin o derivatie, oricare ar fi lungimea ciclului.
Sunt incluse aici:

a) flutter-ul atrial istmodependent (tipic), care, in functie de sensul circuitului, se
imparte in:

. antiorar (,,typical AFL”) —

. orar (,,reverse typical AFL”) —



b. Flutter-ul atrial atipic, al carui circuit nu depinde de istmul cavo-tricuspidian,
neavand caracteristici specifice pe electrocardiograma. Poate aparea atat in atriul drept, cat
si in cel stang.

1.3. Epidemiologie

Evaluarea frecventei flutter-ului atrial in populatia generala este foarte dificila. Se
considera ca este de 10 ori mai putin frecvent decat fibrilatia atriald si de 5 ori mai frecvent
la barbati fata de femei.

1.4. Etiologie

Flutter-ul atrial este, in cele mai multe cazuri, asociat cu o boala cardiaca organica
(post chirurgie cardiaca, valvulopatii mitrale sau tricuspidiene, boli congenitale), precum si
cu sindroame de preexcitatie, tireotoxicoza

1.5. Tratamentul flutter-ului atrial

1.5.1. Tratamentul acut - controlul transmiterii atrioventriculare
- conversia farmacologica
- conversia electrica
- stimularea atriald rapida
1.5.2. Tratamentul cronic - medicamentos
- ablativ

1.5.2.1. Ablatia endocavitara a flutter-ului tipic. Primele studii privind ablatia cu
radiofrecventd a flutter-ului atrial au fost publicate n perioada 1992-1994.

Diferitele studii initiale au aratat un succes de aproximativ 80% si o ratd a recidive-
lor cuprinsa intre 10-30% .

Inainte de realizarea ablatiei, este necesar sa se efectueze un mapping intracardiac
amanuntit i antrenare pentru decelarea naturii circuitului de reintrare si verificarea depen-
dentei de istmul cavo-tricuspidian. Daca pacientul este, la momentul procedurii, in ritm
sinusal, trebuie indusa aritmia si studiat mecanismul sau.

1.5.2.2. Metode pentru validarea blocului istmic

- oprirea flutter-ului si noninductibilitatea acestuia la finalul interventiei

- modificarea secventei activarii atriale in cursul stimularii

- stimularea diferentiala

- modificarea morfologiei undelor P produse prin stimulare

- demonstrarea prezentei unui coridor de duble potentiale larg departate de-a
lungul intregii linii de ablatie (> 110 msec)

- prin mutarea pacing-ului de pe istm spre partea superioard a atriului,
crescand intervalul de la spike la prima componenta si scdzandu-1 pana la cea de-a doua;
astfel scade distanta dintre ele

- modificarea morfologiei electrogramelor unipolare

- modificarea morfologiei electrogramelor bipolare



PARTEA PRACTICA. CONTRIBUTII PERSONALE

2.1. Scopul cercetarii

Scopul cercetarii este de a evalua valoarea unei metode relativ noi 1n managementul
flutter-ului atrial si a criteriilor necesare pentru definirea blocului la nivelul istmului cavo-
tricuspidian.

2.2. Material si metoda

Au fost inclusi 1n studiu pacientii care au efectuat ablatie cu radiofrecventa a unui
flutter atrial tipic intre anii 2004-2009 (Centrul Cluj-Napoca) si 2001-2006 (Centrul Brest-
Franta), urmariti la 1, 3, 6, 12 luni (clinic, ECG + Holter ECG + ecocardiografie), 351
pacienti; de asemenea, au fost inclusi pacienti la care s-a efectuat ablatia pentru fibrilatia
atriald, cu sau fara abordarea istmului cavo-tricuspidian (Centrul Nancy), 88 pacienti. Au
fost studiati si pacienti cu un prim episod de flutter atrial, randomizati spre conversie
electricd sau medicamentoasd sau spre ablatia de prima intentie, Intre anii 2007-2009
(Centrele Cluj-Napoca, Baia Mare, Arad), 57 pacienti.

2.3. Rezultate

Au fost 351 de pacienti cu ablatie in sistem conventional la prima procedura, din
care:

31 pacienti care au efectuat inca o ablatie pentru recidiva, iar 5 pacienti care au
efectuat incd doua ablatii

88 pacienti cu ablatie n sistem tridimensional, din care 4 pacienti care au facut inca
o ablatie in 3D

57 pacienti fara ablatie, convertiti electric, medicamentos sau prin pacing

2.4. Studii clinice

2.4.1. Rolul ablatiei cu radiofrecventa ca prima metoda de tratament in flutter-ul atrial

Introducere

Pana acum, s-au efectuat putine studii care sa compare eficacitatea procedurii abla-
tive cu terapia conventionald, la pacientii aflati la primul episod aritmic. Scopul studiului a
fost de a evalua, prospectiv, rata recidivelor la pacienti dupa conversie electrica, medica-
mentoasd sau stimulare atriald rapida, urmatd de tratament antiaritmic, comparativ cu
ablatia cu radiofrecventa, fara medicatie antiaritmica ulterior.

Material si metodai

Baza de date a fost constituita din pacienti care, in perioada 2007-2009, au pre-
zentat un prim episod de flutter atrial si au fost convertiti la ritm sinusal prin ablatie cu
radiofrecventd, electric, medicamentos sau prin stimulare atriald rapida in centrele Cluj-
Napoca, Baia Mare i Arad.

A fost un studiu prospectiv, nerandomizat, cu includerea pacientilor intr-unul din
cele doud grupuri: grupul 1 (cu ablatie) si grupul 2 (fara ablatie).



Rezultate

Grupul 1 a fost alcatuit din 42 pacienti, iar grupul 2 din 57 pacienti.

Blocul istmic bidirectional, in grupul 1, a fost obtinut la 37 pacienti (88,09%), cu
un timp mediu al procedurii de 150,17 + 31,88 minute si un timp de scopie de 26,95 +
11,35 min. Nu au existat complicatii legate de procedura. Conversia la ritm sinusal, in
cazul grupului 2, a fost obtinuta la toti pacientii.

Dupa o perioadd de urmarire de 12 luni, recurenta aritmiei a apdrut in 4 cazuri
(9,52%) 1n grupul 1 si in 33 de cazuri (57,89%) in grupul 2 (p = 0,01).

Discutii

Scopul studiului a fost atins. Acest studiu demonstreaza ca ablatia cu radiofrecventa
este superioara conversiei clasice, urmatd de tratament cu amiodarond, dupa un prim epi-
sod de flutter atrial. In grupul cu ablatie, rata recurentelor este aproximativ egali cu cea a
altor studii. Crijns si colab. au aratat ca procentul de mentinere in ritm sinusal la un an
dupa conversie, dar farda medicatie antiaritmica, a fost de 47%.

Concluzie: Ablatia cu radiofrecventd ar trebui luatd in considerare chiar de la
primul episod aritmic, avand 1n vedere succesul pe termen lung superior terapiei conser-
vative medicamentoase.

2.4.2. Diferente in aspectul electrocardiogramei de suprafata in functie de tipul de
flutter orar sau antiorar

Scop

Scopul acestui studiu a fost evaluarea aspectului electrocardiogramei de suprafata
in functie de tipul de flutter orar sau antiorar.

Material si metodi

Au fost inclusi 1n studiu pacientii care au efectuat ablatie cu radiofrecventa a unui
flutter atrial tipic intre anii 2004-2009 (Centrul Cluj-Napoca) si 2001-2006 (Centrul Brest-
Franta).

Determinarea sensului flutter-ului (orar sau antiorar) s-a facut pe baza secventei de
depolarizare a AD. S-a analizat apoi pe ECG de suprafatd aspectul undelor F in derivatiile
DII, DIII, aVF, aVL, V1 si V6.

Rezultate

S-a analizat sensul circuitului in functie de semnele intracavitare, precum si aspec-
tul undelor F pe electrocardiograma de suprafata.

Din cei 387 de pacienti studiati, 152 (39,27%) au avut flutter orar §i 235 au avut
flutter antiorar (60,73%).

S-au studiat 152 (39,27%) cazuri cu flutter orar (clockwise)

112 cazuri cu unde F pozitive in derivatiile inferioare si negative in V1 (73,68%)

34 cazuri cu unde F pozitive in derivatiile inferioare si pozitive in V1 (23,36%)
- 2 cazuri cu unde F negative in derivatiile inferioare si negative in V1 (1,31%)
- 4 cazuri cu unde F negative in derivatiile inferioare si pozitive in V1 (2,63%)
129 cazuri cu unde F pozitive in aVL (84,86%)

23 cazuri cu unde F negative in aVL (15,13%)



Pentru undele F pozitive in derivatiile inferioare si negative in V1 pentru flutter-ul
orar s-au calculat:

Se =0,89; IC 95% (0,75-0,97), Sp = 0,98; IC 95% (0,93-1,00)

RFN =0,11; IC 95% (0,03-0,25). RFP = 0,02; IC 95% (0,00-0,06)

VPP =0,94; IC 95% (0,81-0,99). VPN = 0,97; IC 95% (0,91-0,99)

Au existat 235 de cazuri cu flutter antiorar

- 7 cazuri cu unde F pozitive in derivatiile inferioare si negative in V1 (2,97%)

- 4 cazuri cu unde F pozitive in derivatiile inferioare si pozitive in V1 (1,70%)

- 28 cazuri cu unde F negative in derivatiile inferioare si negative in V1 (11,91%)

- 196 cazuri cu unde F negative 1n derivatiile inferioare si pozitive in V1 (83,40%)

Analizand aceste date se poate constata cd pentru undele F negative in derivatiile
inferioare si pozitive in V1, pentru flutter-ul antiorar

Se = 0,80; IC 95% (0,63-0,91) Sp = 0,98; IC 95% (0,95-0,99)

VPP = 0,87; IC 95% (0,71-0,96). VPN = 0,96; IC 95% (0,93-0,99)

Discutii

In general, se considera ci, pentru precizarea caracterului tipic sau atipic al arit-
miei, electrocardiograma de suprafati are valoare limitata [25]. In studiul nostru exista o
valoare predictiva pozitiva mare pentru determinarea sensului orar sau antiorar, in cazul
unui flutter atrial istmo-dependent.

In concluzie, electrocardiograma de suprafati este un instrument diagnostic impor-
tant in identificarea flutter-ului atrial, avand valoare ridicata pentru determinarea sensului
circuitului de macroreintrare n cazul unui flutter atrial tipic. Derivatiile cele mai utile
pentru precizarea sensului macroreintrarii sunt DII, DIII, aVF, V1, V6 £ aVL.

2.4.3. Valoarea antrenirii in determinarea circuitului de reintrare in prezenta sau in
absenta medicatiei antiaritmice

Introducere

Medicatia poate influenta antrenarea si, implicit, stabilirea caracterului tipic sau
atipic al flutter-ului. Realizarea “washout” se poate face usor in cazul antiaritmicelor cu
timp de injumatatire scurt, dar dificil (in cateva luni) pentru amiodaronda, medicament
prescris frecvent in cazul aritmiilor atriale.

Material si metoda

Grupul 1 a fost constituit din pacienti aflati sub tratament cu amiodarond, medicatie
prescrisa cronic, pentru prevenirea recidivelor flutter-ului atrial sau ale fibrilatiei atriale,
sau dacd s-a realizat o incarcare acutd. Grupul 2 a fost format din pacienti care nu au luat
niciodata amiodarond sau la care medicatia a fost intrerupta cu cel putin 5 ori timpul de
injumatatire Tnainte de ablatie.

Rezultate

Au fost luati in studiu 324 de pacienti (283 barbati s1 41 femei), varsta medie 60,74
+ 11,64 ani la care s-a efectuat ablatia cu succes a unui flutter atrial tipic. 204 pacienti erau
sub tratament cu amiodarona (grupul 1), iar 120 pacienti erau fard influenta acesteia

(grupul 2).



Dupa realizarea antrendrii, s-au calculat lungimea ciclului tahicardiei (LCT) si
intervalele poststimulare la stimularea in diferite regiuni ale atriului drept (lateral, septal,
istm). Lungimea ciclului tahicardiei a fost semnificativ mai mare la grupul 1 fata de grupul
2 (249,36 + 33,55 msec vs 238,27 = 18,52 msec, p = 0,0001). Intervalul poststimulare
(IPS) si diferenta dintre intervalul poststimulare si lungimea ciclului tahicardiei, in toate
punctele de stimulare, au fost, de asemenea, mai mari la grupul 1 (p < 0,001). O diferenta
de > 20 msec a fost observatd la 105 pacienti (51,47%) din grupul 1 si la 10 pacienti
(8,33%) din grupul 2, p < 0,001.

Discutii

S-a observat cd, in toate locurile de stimulare din circuitul aritmiei, prezenta amio-
daronei a dus la existenta unor intervale superioare, posibil prin conducere incetinita. Alt
mecanism posibil pentru intervalele poststimulare lungi este ca stimularea nu a fost facuta
exact din interiorul circuitului, ci foarte apropiat de acesta.

Concluzie

Prezenta amiodaronei modificd datele obtinute prin antrenare, in sensul prelungirii
intervalului poststimulare. De aceea, in aceasta situatie, un interval poststimulare mai mare
cu 20 msec decat lungimea ciclului tahicardiei, la nivelul istmului cavo-tricuspidian, nu
exclude caracterul tipic al flutter-ului si posibilul efect curativ al ablatiei cu radiofrecventa,
care poate fi efectuata fara antrenare prealabila.

2.4.4. Concordanta dintre modificarea morfologiei electrogramelor bipolare masurate
medial si lateral de linia de ablatie si criteriul standard (stimularea diferential)

Scop
Scopul studiului este de a compara aceastd metoda cu tehnica standard de evaluare
a blocului bidirectional.
Material si metoda
Au fost inclusi in studiu 111 pacienti (81 barbati, 30 femei), cu varsta medie 62,63
+ 10,21 ani, la care s-a efectuat ablatia unui flutter atrial tipic, perioada septembrie 2007 —
tulie 2009, in Clinica Cardiologie-Recuperare, UMF Cluj, si s-au urmarit criteriile definite
de bloc bidirectional, conform tehnicii de stimulare diferentiald. S-au realizat stimulari si
inregistrari in 4 puncte:
A — lateral de linia de ablatie
B — peretele lateral al atriului drept
C — septal superior
D — medial de linia de ablatie
Blocul bidirectional a fost definit cand au existat, la final, urmatoarele criterii:
1. in cursul stimularii punctelor A si D s-a realizat inversarea completa a depo-
larizarii atriale
2. AD > BD (bloc antiorar)
3. DA > CA (bloc orar)
4. acestea persista dupa o perioada de asteptare de 30 minute



Rezultate

Utilizdnd metoda standard, din cei 111 pacienti luati in studiu, la 102 (91,89%) s-a
demonstrat blocul bidirectional, iar in 9 cazuri (8,11%) nu s-a obtinut blocul.

Aplicand noua metoda, s-a observat ca, in cazul pacientilor cu bloc bidirectional, la
98 dintre acestia (96,07%) a avut loc trecerea de la un aspect de tip qRs la unul de tip rSr’
la stimularea SC si Inregistrare lateral de linie, precum si de la un aspect QR la unul de tip
Rs la stimularea AD inferior si nregistrare medial de linie, iar la 4 pacienti (3,93%), nu
existd aceastd modificare. Din cei 9 pacienti fara bloc, conform metodei standard, doar la
unul (11,11%) s-a observat modificarea aspectului electrogramelor bipolare, in ambele
sensuri.

Realizand tabelul de contingentd, s-au calculat sensibilitatea, specificitatea, valoa-
rea predictivd pozitiva si valoarea predictivd negativd a metodei studiate, in raport cu
metoda standard, acestea fiind 96,07%, 88,88%, 98,98%, respectiv 66,66%.

Se =0,96; IC 95% (0,90-0,99), Sp = 0,89; IC 95% (0,52-1,00)

VPP =0,99; IC 95% (0,95-1,00). VPN = 0,67; IC 95% (0,35-0,90)

Discutii

Scopul studiului a fost sd evaluim o noud metodd pentru verificarea blocului
bidirectional.

Criteriile utilizate pand 1n prezent nu sunt suficiente pentru afirmarea exacta a
succesului procedural. Poate sd existe un bloc complet, dar, in prezenta unei conduceri
intercave rapide, inversarea secventei de activare sa nu fie evidenta.

Pe de alta parte, daca conducerea pe istm este doar foarte mult Incetinitd, secventa
activarii poate fi inversata, in absenta blocului. Datele obtinute, privind sensibilitatea,
specificitatea si valoarea predictiva pozitiva sunt apropiate de cele din literatura.

2.5. Concluzii finale

1) Ablatia cu radiofrecventd a flutter-ului atrial este o metoda sigurd si eficace,
comparativa cu metodele clasice de tratament.

2) Daca flutter-ul este tipic, se poate prevedea sensul acestuia dupa aspectul elec-
trocardiogramei de suprafata.

3) Medicatia antiaritmicad influenteaza datele obtinute intraprocedural si prognos-
ticul pe termen lung.

4) Pentru recurentd se pot alege drept criterii de reusitd modificarea secventei depo-
larizarii atriale (inregistrare pand imediat langd linie) §i a polaritatii electrogramelor
bipolare de pe istm.

5) La pacientii cu antecedente de fibrilatie atriald, ablatia istmului cavo-tricuspidian
nu influenteaza evolutia ulterioara a acesteia.

6) Ablatia cu ajutorul sistemelor tridimensionale, desi foarte eficace, este rezervata
doar situatiilor speciale.
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GENERAL PART

1.1. General data

Atrial flutter is a thythm disturbance caused by a re-entry circuit, located mostly at
the level of the right atrium, the left atrium being passively activated. It was first described
by Jolly and Ritchie in 1911. In 1913, Lewis made the observation about its ,,sawtooth”
aspect on the ECG.

1.2. Classification

The current definition includes two types of atrial tachycardia, which can be further
classified according to the electrophysiological mechanism.

o Focal atrial tachycardia
e Macroreentry tachycardia, including typical atrial flutter, characterized by
macroreentry circuits located in the right or left atrium.

The term “flutter” refers to a specific type of aspect of the atrial waveforms on the
ECG, with the absence of the isoclectric interval between the waves in at least one ECG
lead, regardless of the cycle length. Here are included:
a) Isthmic-dependent atrial flutter (typical), which, depending on the rotation
sequence can be classified in:
. counterclockwise (,,typical AFL”) —
« clockwise (,reverse typical AFL”) —



b. Atypical atrial flutter, whose circuit is not cavo-tricuspid isthmus — dependent,
having no specific characteristics on the ECG. It can be located in the right or the left atrium.

1.3. Epidemiology

The assessment of the prevalence of atrial flutter in the general population is very
difficult. It is considered that it is 10 times less frequent than atrial fibrillation and 5 times
more frequent in men than in women.

1.4. Etiology

Atrial flutter is, in most cases, associated with an organic heart disease (cardiac
surgery, mitral valve or tricuspid valve disease, congenital heart disease), pre-excitation
syndrome, tireotoxicosis.

1.5. The treatment of atrial flutter

1.5.1. Acute treatment - rate control
- pharmacological cardioversion
- electrical cardioversion
- atrial overdrive pacing

1.5.2. Chronic treatment - medication
- ablation

1.5.2.1. Catheter ablation of typical atrial flutter

The first studies on radiofrequency ablation of atrial flutter were published in 1992
—1994.

The initial success rate was around 80% and the recurrence rate 10-30%.

Before radiofrequency ablation, a careful intracardiac mapping and entrainment
mapping are mandatory for determining the nature of the reentry circuit and certifying its
cavo-tricuspid isthmus dependency. If the patient is in sinus rhythm at the time of the
procedure, the arrhythmia must be induced and its mechanism studied.

1.5.2.2. Methods for validation of the isthmic block

= termination of atrial flutter and the inability to induce it at the end of the
procedure

= achange in the atrial activation sequence during atrial pacing

= differential pacing

= achange in the P wave morphology during atrial pacing

= the presence of a corridor of widely-split double potentials along the ablation
line (> 110 ms)

= while pacing the right atrium lateral to the ablation line, moving the catheter to
the superior part of the right atrium results in the prolongation of the interval
between the spike and the first atrial component and a decrease in the interval
from the first to the second atrial component

= achange in the morphology of the unipolar electrogram

= achange in the morphology of the bipolar electrogram



PRACTICAL PART. PERSONAL CONTRIBUTION

2.1. Purpose

The purpose of the current paper is the assessment of the utility of a relatively new
method in the management of atrial flutter and the necessary criteria for defining the
isthmic block at the level of the tricuspid isthmus.

2.2. Material and methods

The study included patients who underwent a radiofrequency ablation procedure for
typical atrial flutter between 2004 and 2009 (in Cluj-Napoca, Romania) and between 2001
and 2006 (in Brest, France). The follow-up was performed at 1, 3, 6 and 12 months
(clinical examination, ECG, Holter ECG, echocardiography) for a total of 351 patients.
The study also included 88 patients who underwent an atrial fibrillation ablation procedure
(in Nancy, France), with or without cavo-tricuspid isthmus ablation. Fifty-seven patients
with a first episode of atrial flutter, treated either with electrical cardioversion, pharma-
cological cardioversion or radiofrequency ablation (in Cluj-Napoca, Baia Mare, Arad)
between 2007 and 2009 were also included in the study.

2.3. Results

There were 351 patients treated with a first procedure of radiofrequency ablation,
of which:

31 patients who underwent a second procedure for atrial flutter recurrence, and 5
more who underwent two more procedures

88 patients who underwent the ablation procedure using a three-dimensional
electro-anatomical mapping system, of which 4 patients required a second ablation
procedure

57 patients who did not undergo an ablation procedure, converted to sinus rhythm
using electrical cardioversion, pharmacological cardioversion or atrial overdrive pacing.

2.4. Clinical studies

2.4.1. The role of radiofrequency ablation as a first line therapy in the treatment of
atrial flutter

Introduction

Up to present, only a few studies which compared the efficacy of radiofrequency
ablation with the conventional therapy for patients with a first episode of atrial flutter were
conducted. The purpose of the study was to evaluate, in a prospective manner, the
recurrence rate of atrial flutter for patients who underwent electrical, pharmacological
cardioversion or atrial overdrive pacing followed by antiarrhythmic treatment compared to
patients who were treated with radiofrequency ablation, who did not receive any
antiarrhythmic medication.



Material and methods

The database included patients between 2007 and 2009 who presented with a first
episode of atrial flutter and were converted to sinus rhythm by radiofrequency ablation,
electrical cardioversion, pharmacological cardioversion or atrial overdrive pacing in
hospitals from Cluj-Napoca, Baia Mare and Arad.

It was a non-randomized prospective study, who divided the patients into 2 groups:
group 1 (radiofrequency ablation) and group 2 (no radiofrequency ablation).

Results

Group 1 consisted of the 42 patients; group 2 consisted of 57 patients.

For the patients in group 1, the bidirectional isthmic bloc was obtained in 37
patients (88.09%), with an average procedural time of 150.17 + 31.88 minutes and a
fluoroscopy time of 26.95 + 11.35 minutes. There were no major complications related to
the procedure. Conversion to sinus rhythm was achieved for all patients in group 2.

After a follow-up period of 12 months, the arrhythmia recurrence was present in 4
patients (9.52%) in group 1 and in 33 patients (57.89%) in group 2 (p = 0.01).

Discutions

The aim of the study was met. This study demonstrates that radiofrequency ablation
is superior to the classical cardioversion methods followed by Amiodarone therapy in
maintaining sinus rhythm for patients presenting with a first episode of atrial flutter. In the
ablation group, the recurrence rate is approximately the same as in other studies. Crijns et
al. showed that the percentage of sinus rhythm maintenance one year after cardioversion
followed by no antiarrhythmic treatment was 47%.

Conclusions: Radiofrequency ablation should be considered as a first line option
for a first episode of atrial flutter, due to its long term success rate in maintaining sinus
rhythm, which is superior to the conventional antiarrhythmic drug therapy.

2.4.2. Differences in the surface ECG aspect depending on the type of flutter
(clockwise or counterclockwise)

Purpose

The aim of the study was to evaluate differences in the surface ECG aspect
depending on the type of atrial flutter: clockwise or counterclockwise.

Material and methods

The study included patients who underwent a radiofrequency ablation procedure for
a typical atrial flutter between 2004 and 2009 (in Cluj-Napoca) and between 2001 and
2006 (in Brest, France).

The flutter rotation sequence (clockwise or counterclockwise) was assessed by
analyzing the depolarization sequence of the right atrium. The aspect of the F waves in
leads DII, DIII, aVF, aVL, V1 and V6 on the surface ECG was then analyzed.

Results

The rotation sequence was analyzed according to the intracavitary electrograms and
according to the aspect of the F waves on the surface ECG.

Among the 387 patients, 152 (39.27%) had clockwise atrial flutter and 235 had
counterclockwise flutter (60.73%).



Of the 152 patients (39.27%) with clockwise atrial flutter:

- 112 cases had positive F waves in inferior leads and negative in V1 (73.68%)

- 34 cases had positive F waves in inferior leads and positive in V1 (23.36%)

- 2 cases had negative F waves in inferior leads and negative in V1 (1.31%)

- 4 cases had negative F waves in inferior leads and positive in V1 (2.63%)

- 129 cases had positive F waves in aVL (84.86%)

- 23 cases had negative F waves in aVL (15.13%)

For the patients who had positive F waves in the inferior leads and negative in V1
(clockwise flutter), the following parameters were calculated:

Se =0.89; IC 95% (0.75-0.97), Sp = 0.98; IC 95% (0.93-1.00)

FNR =0.11; IC 95% (0.03-0.25). FPR = 0.02; IC 95% (0.00-0.06)

PPV =0.94; IC 95% (0.81-0.99). NPV = 0.97; IC 95% (0.91-0.99)

There were 235 cases of counterclockwise atrial flutter:

- 7 cases had positive F waves in inferior leads and negative in V1 (2.97%)

- 4 cases had positive F waves in inferior leads and positive in V1 (1.70%)

- 28 cases had negative F waves in inferior leads and negative in V1 (11.91%)

- 196 cases had negative F waves in inferior leads and positive in V1 (83.40%)

The data analyses showed that, for the patients who had negative F waves in the
inferior leads and positive in V1 (counterclockwise flutter):

Se =0.80; IC 95% (0.63-0.91) Sp = 0.98; IC 95% (0.95-0.99)

PPV =0.87; IC 95% (0.71-0.96). NPV = 0.96; IC 95% (0.93-0.99)

Discussion

In general, it is thought that, for the determination of the typical or atypical nature
of the atrial flutter, the surface ECG has a limited value. In our study there is a high
positive predictive value for indicating the clockwise or counterclockwise rotation
direction in the case of a typical atrial flutter.

In conclusion, the surface ECG is an important diagnostic tool in the diagnosis of
atrial flutter, having an important role in determining the rotation sequence of the
macroreentry circuit in the case of a typical atrial flutter, The most useful leads for
determining the macroreentry rotation sequence are DII, DIII, aVF, V1, V6 + aVL.

2.4.3. The role of entrainment in determining the re-entry circuit in the presence or
absence of antiarrhythmic medication

Introduction

Medication can influence entrainment and, therefore, determining the typical or
atypical nature of the atrial flutter. The “washout” process is done easily for antiarrhythmic
drugs with a short half-life, but more difficultly (months) for Amiodarone, a drug which is
commonly prescribed for the treatment of atrial arrhythmias.

Material and methods

Group 1 consisted of patients on chronic treatment with Amiodarone, which had
been prescribed for the prevention of atrial flutter or atrial fibrillation recurrence, or
patients who received Amiodarone as a loading dose. Group 2 consisted of patients who



had never taken Amiodarone, or who discontinued Amiodarone treatment at least 5 times
the half-life of the drug before the ablation procedure.

Results

There were 324 patients (283 men and 41 women) included in the study, 60.74 +
11.64 years old, who successfully underwent a typical atrial flutter ablation. Two hundred
and four patients were on chronic Amiodarone treatment (Group 1) and 120 patients were
not under its influence (Group 2).

After entrainment mapping, the tachycardia cycle length and the post-pacing
intervals were measured in different regions of the right atrium (lateral, septal, cavo-
tricuspid isthmus). The tachycardia cycle length (TCL) was significantly longer for group
1 compared to group 2 (249.36 + 33.55 ms vs 238.27 £+ 18.52 ms, p = 0.0001). The post-
pacing interval (PPI) and the difference between the PPI and the TCL in all the paced
regions were also more important in group 1 (p < 0.001). A > 20 ms difference was
observed in 105 patients (51.47%) from group 1 and in 10 patients (8.33%) from group 2,
p <0.001.

Discussions

In was noted that, in all the paced regions inside the arrhythmia circuit, the
presence of Amiodarone led to the presence of longer intervals, possible by promoting
slow conduction. Another possible mechanism for long post-pacing intervals would be that
the pacing was not performed from inside the circuit, but close to it.

Conclusion

The presence of Amiodarone modifies the entrainment data, by prolonging the
post-pacing interval. Therefore, in this situation, a post-pacing interval more than 20 ms
longer than the tachycardia cycle length, at the level of the tricuspid isthmus does not
exclude the typical nature of atrial flutter and the potential curative effect of
radiofrequency ablation, which can be performed without prior entrainment.

2.4.4. The correlation between the change in the morphology of the bipolar
electrogram recorded medial and lateral of the ablation line and the standard criteria
(differential pacing)

Purpose

The aim of the study is to compare this new method with the standard criteria for
the evaluation of bidirectional block.

Material and methods

There were 111 patients included in the study (81 men and 30 women), 62.63 +
10.21 years old, who underwent a typical atrial flutter ablation, between September 2007
and July 2009, in the Cardiology-Rehabilitation Hospital, University of Medicine and
Pharmacy Cluj-Napoca, and the bidirectional block criteria were assessed using differential
pacing. Pacing and recordings were performed in 4 points:

A — lateral of the ablation line

B — lateral wall of the right atrium

C — superior part of the inter-atrial septum

D — medial of the ablation line



Bidirectional block was defined by the presence, at the end of the procedure, of:

1. complete reversal of the atrial depolarization sequence during pacing from
points A and D

2. AD > BD (counterclockwise block)

3. DA > CA (clockwise block)

4. Persistent changes after a waiting period of 30 minutes.

Results

Using the standard criteria, of the 111 patients included in the study, in the case of
102 (91.89%) bidirectional block was present, and in 9 cases (8.11%) the block was not
present.

By applying the new method, it was observed that, in the case of the patients with
bidirectional block, in 98 patients (96.07%) there was a change from a qRs morphology to
a rSr’ when pacing from the coronary sinus and recording from the lateral side of the
ablation line and from a QR aspect to a Rs aspect when pacing from the inferior lateral
wall of the right atrium and recording from the medial side of the ablation line, and in 4
patients (3.93%), this change was not present. Of the 9 patients with no isthmic block,
evaluated by the standard criteria, only 1 case (11.11%) a change in the morphology of the
bipolar electrogram was noticed, in both ways.

Sensitivity, specificity, positive predictive value and negative predictive value were
calculated, compared to the standard method, these being: 96.07%, 88.88%, 98.98%, and
66.66%, respectively.

Se =0.96; IC 95% (0.90-0.99), Sp = 0.89; IC 95% (0.52-1.00)

PPV =0.99; IC 95% (0.95-1.00). NPV = 0.67; IC 95% (0.35-0.90)

Discussion

The aim of the study was to evaluate a new method for the assessment of
bidirectional block.

The existing criteria used up to present are not sufficient for the exact evaluation of
the procedural success. A complete block can be present, but, in the presence of a fast
intercaval conduction, the reversal of the activation sequence may not be evident.

On the other hand, if slow conduction exists at the level of the tricuspid isthmus,
the activation sequence can be reversed in the absence of the block. The data derived from
our study concerning the sensitivity, specificity and positive predictive value are similar to
those published in the literature.

2.5. Final conclusions

1) Radiofrequency ablation of atrial flutter is a safe and efficient procedure,
compared to the classical treatment methods.

2) In the case of typical flutter, its rotation sequence can be predicted by the aspect
of the surface ECG.

3) Antiarrhythmic medication influences intraprocedural data and long-term
prognosis.



4) In the case of recurrence, the success of the procedure can be evaluated using the
change in the atrial depolarization sequence (recorded next to the ablation line) and the
polarity of the bipolar electrograms at the level of the cavotricuspid isthmus.

5) For patients with a history of atrial fibrillation, the ablation of the cavotricuspid
isthmus does not influence its natural course.

6) Radiofrequency ablation guided by a three-dimensional system, although very
useful, is reserved only for special cases.
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