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A finales de los afios ‘80, sobrevino el peor de los
tiempos para los farmacos antiarritmicos, por proble-
mas propios y por el surgimiento de la radiofrecuencia
(curativa) y del cardioversor-desfibrilador automatico
implantable (salvador de vidas). Existid una revolucion
en la terapia de las arritmias cardiacas y se desarrolla-
ron las opciones no farmacoldgicas, que fueron nota-
blemente exitosas™™.

Hubo y audn hay, un vertiginoso crecimiento en
todo el mundo de los laboratorios que practican el
intervencionismo en la Arritmologia: la ablacion por
radiofrecuencia (ARF) y el cardioversor-desfibrilador
automatico implantable. Lo cual se refleja en las nu-
merosas publicaciones sobre estos temas™®.

Callans ha dicho: "Many of us began practicing
electrophysiology before its interventional era, when
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this field was intensily intellectual but less successful at
protecting patients from future harm". Asi lo vivimos
en Cuba desde la creacién del laboratorio de electro-
fisiologia clinica en el Instituto de Cardiologia y Cirugia
Cardiovascular, en diciembre del984, hasta que se
practicé la primera ARF en enero de 1996.

Las bases del intervencionismo en la Arritmologia,
hasta llegar a la ARF, fueron la electrofisiologia expe-
rimental, la electrocardiografia y la electrofisiologia
clinica; de la arritmologia clasica se pasd a la inter-
vencionista, luego la diagndstica se transformé en
terapéutica. La estimulacion eléctrica programada del
corazon, la cirugia y la fulguracién con corriente di-
recta, fueron los cimientos para el desarrollo del
nuevo procedimiento. Todo esto sucedid también en
nuestro pais y cambid drdsticamente la funcién del
laboratorio clinico, de lo diagndstico y artistico, a lo
terapéutico. De 1967, afio en que surgid la electro-
fisiologia clinica en el mundo, se transitd a la electro-
fisiologia terapéutica, en 1987, con la aparicion de la
radiofrecuencia (RF). Existe una absoluta conexién en
ambos sentidos: el entendimiento de los sustratos
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arritmicos y su ablacién, no puede haber divorcio en-
tre la electrofisiologia clinica y la electrotecnologia,
que se enriquecen mutuamente®™’.

En esta subespecialidad naciente, se produjeron ra-
pidos cambios que la llevaron a convertirse en una gran
subespecialidad, que también se enfrenté desde en-
tonces y hasta hoy a grandes retos.

Dijo Zipes que: "No other cardiovascular subspe-
ciality has undergone a more radical transformation
than the study and treatment of cardiac arrhythmias".
Y que "..thanks to advances in radiofrequency ca-
theter ablation it is the only subspeciality that can
claim the ability to actually cure a patient of disease".
Esto da idea de la trascendencia de la RF.

El objetivo de la ablacién es curar las arritmias
mediante la destruccidon de pequefias areas de tejido
miocardico o de conduccién, las cuales son criticas
para el inicio y el mantenimiento de una arritmia
cardiaca. Este procedimiento origina lesiones bien
demarcadas, progresivas, y destruye intencionalmente
el tejido arritmogénico en el miocardio, las conexiones
auriculo-ventriculares o ciertas partes del sistema
especializado de conduccién. Tiene el objetivo de
curar o controlar arritmias. Es una opcion terapéutica
segura, altamente efectiva, no requiere de anestesia,
no crea barotrauma y su lesién histica es muy focal**%.

La RF causa disipacion de energia térmica a través
del miocardio vecino desde el extremo del catéter, y la
hipertermia producida suprime la arritmia y crea areas
de inexcitabilidad celular y de bloqueo de la conduc-
cion. Su naturaleza precisa y dirigida y el mapeo
detallado, unen aspectos estructurales y funcionales
de la arritmogénesis, y permiten entender mejor estos
mecanismos. Se trata de crear una lesidn focal con
bordes discretos, suficientemente grande para incor-
porar el blanco pero suficientemente pequefia para
minimizar el dafio colateral, en eso se basd la ARF:
lesiones precisas, pequefias (de 4 a 7 mm de didmetro
y 5 de profundidad), selectivas, y dirigidas, por lo que
se requiere de un mapeo detallado. Sus efectos son
superiores frente a los mas difusos de la cirugia (a la
cual virtualmente elimind) y a los no especificos de los
farmacos antiarritmicos. La investigacion y la educa-
ciéon no se eclipsaron, sino que fueron enriquecidas
por la RF*™2,

Para cualquier arritmia hay una regién anatomica
critica de generacion anormal del impulso o de su pro-
pagacion, requeridas para que se sostenga clinica-
mente. Si ese sustrato se altera de manera irreversible

o se destruye, la arritmia no ocurrird espontdnea-
mente ni se provocara.

La RF ha permitido, entre otras cosas: un mayor
entendimiento de los mecanismos arritmogénicos, con
los cambios progresivos que ocurren al destruir un
sustrato; la elaboracion de nuevas clasificaciones para
localizar las vias accesorias y el reconocimiento de las
vias multiples, dormidas, arborizadas, vecinas, obli-
cuas, decrementales, inaccesibles, con selectividad
anterégrada y retrégrada, y con mala funcion del
sistema normal de conduccién; asimismo, la presencia
de varias vias rapidas y lentas en la taquicardia por
reentrada intranodal®™.

El crecimiento fue vertiginoso en todo el mundo y
los laboratorios que practican las ablaciones mas
complejas (fibrilacidén auricular y otras todavia no rea-
lizables en Cuba), se desarrollaron con rapidez. Las
publicaciones igualmente se multiplicaron. Hoy se
tratan por RF casi todas las arritmias: taquicardia por
reentrada intranodal, vias accesorias, taquicardia y
flutter auriculares, taquicardia ventricular (en sujetos
con cardiopatia estructural o sin ella), extrasistoles, y
fibrilacion auricular.

La ARF puede intervenir sobre el sustrato (via lenta
de la taquicardia por reentrada intranodal, via acce-
soria, entre otras), sobre el disparador (la extrasistole
ventricular en la fibrilacion ventricular), sobre el
sustrato y el modulador (fibrilaciéon auricular por via
accesoria). Sobre el elemento que inicia la arritmia o
sobre el que la sostiene, y que no siempre es el mismo
(extrasistoles de venas pulmonares, reentradas, focos
de Purkinje).

Se han efectuado innovaciones en: los catéteres
(irrigados, deflectables), la energia (ultrasonido, laser,
crioablacion), la anatomia fluoroscdpica, y los mapeos
refinados (fluoroscépicos y no)**71%13,

A veces la RF se combina con otros procedimientos
intervencionistas: marcapaso y ablacion, cardioversor-
desfibrilador automatico implantable y ablacidn.

Se crearon importantes registros internacionales,
tales como: el Multicentre European Radiofrequency
Survey (MERFS), el de la Heart Rhythm Society y el de
la NASPE (North American Society of Pacing and
Electrophysiology)>®.

Entonces se planted el peligro de que la electro-
fisiologia se transformara en electrotecnologia y el
electrofisidlogo en "ablacionista", pero ello en general
no ha sucedido, por el contrario, la ARF ha permitido
entender muchos aspectos sobre los mecanismos
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fisiopatoldgicos de las arritmias y sus sustratos. Antes
se diagnosticaban y trataban las arritmias, hoy se
diagnostican y tratan los sustratos arritmogénicos.

Existen guias para orientar esta practica pero es
necesario atemperar el beneficio frente a los peligros,
el juicio clinico para la decision final y recordar que
mecanismos arritmogénicos tan variados, deben tener
opciones terapéuticas también variables.

Como en todos los procedimientos novedosos, al
principio existid fantasia, euforia y entusiasmo, luego
se tiende al equilibrio y al balance.

Se abordaron ablaciones cada vez mas complejas,
gue requieren tiempos largos de ejecucién. A veces es
dificil disuadir de la practica de la ARF a pacientes y a
médicos, por los excelentes resultados del procedi-
miento y por lo que conocen por Internet; sin embar-
go, hay riesgos reales que habrd que considerar. En
ocasiones la ARF no es opcién de primera linea pero
no siempre es la ultima posibilidad, habrd que tomar
en cuenta de qué ablacién se trata, en quién, y con
qué enfermedades estdn asociadas. La gran leccidn
sera optimizar la seleccién de los pacientes; dice Klein:
"We must ask ourselves not can we apply a tehnology
but should we in a given individual™*®.

Si la ablacion estuviera totalmente libre de riesgo,
no se discutirian sus indicaciones. Algunos conflictos
pueden ser: bloqueos auriculo-ventriculares de diver-
sos grados, accidente cerebrovascular, disecciéon de
arterias coronarias, embolismo pulmonar, tapona-
miento cardiaco, dafio valvular, infarto miocardico,
espasmo coronario, neumotdrax, perforacion de seno
coronario, laceracién de arteria femoral, derrame
pericardico, hematoma, hipotensién, derrame pleural
o pericardico, reaccion vasovagal, fiebre, depresidn
respiratoria, arritmias incesantes, aumento de la dis-
persion, anormalidades de la repolarizacién, proarrit-
mia, y muerte. Son infrecuentes pero existen. Por otra
parte, hay ablaciones fallidas y otras con circuitos, que
recuperan su capacidad arritmogénica”*®,

Josephson comenta que debe intentarse primero
“Learning before you burn" antes que "Learning while
burning"”, y en cuanto a la ablacién de la fibrilacién
auricular, opina que existe pérdida del pensamiento
critico y que en ocasiones se tiene dependencia total
de la tecnologia sin entender sus limitaciones, se
acepta lo publicado, con olvido del pro y el contra, y
del peligro-costo-inefectividad de las terapias. Se viven
tiempos de uso-abuso de la ARF en la fibrilacién
auricular, sin recordar que los resultados positivos son

los mas publicados, y menos las complicaciones y los
fracasos. Los mecanismos de las arritmias difieren y no
todas las fibrilaciones auriculares son lo mismo ni
responden a iguales procedimientos: se intenta una
cura universal y rdpida, aunque ello no siempre es
posible. Debe saberse qué y qué tanto se ablaciona en
los variados tipos de fibrilacién auricular; es necesario
uniformar los seguimientos y los estudios estadisticos
pues se obtienen buenos resultados con métodos
variados. Por otra parte, recordar que esta arritmia es
silente en el 75 % de los pacientes, que las lesiones de
RF pueden ser excesivas y en el 20-40 % recurren en
taquiarritmias auriculares. En ocasiones los sitios mas
tempranos de activacion durante el mapeo son mal
interpretados, las lineas adicionales pueden generar
proarritmia y del 30-50 % de los casos deben some-
terse a un segundo procedimiento. Sin olvidar algunas
complicaciones posibles: accidente cerebrovascular,
paralisis del frénico, oclusién coronaria, perforacién,
fistula atrioesofagica, y muerte. Ademas, se trata de
enfermedades progresivas. Algunas interpretaciones
pueden ser erraticas en la ARF de la fibrilacion: elec-
trogramas fraccionados que pueden no requerirse
para mantener la arritmia; conduccién asincrdnica y
no por reentrada; y superposicion de frentes de onda
de activacidn en una estructura tridimensional. Es
necesario saber cédmo se inicia la arritmia, como se
perpetua, si se trata de un tipo persistente, crénico,
permanente v si esta indicada la ablacion®**.

En cuanto a los sindromes arritmogénicos heredita-
rios, la ablacion: no resulta util en el sindrome de QT
largo; no hay datos suficientes en el de QT corto; se
practican algunas de arritmias asociadas y de focos
disparadores de fibrilacién ventricular en el sindrome
de Brugada; puede disminuir la frecuencia de los
eventos en la displasia arritmogénica del ventriculo
derecho que contindan ocurriendo por tratarse de una
enfermedad progresiva; se emplea en la destruccidn
de una via accesoria en la miocardiopatia hipertroéfica
familiar; y no es de utilidad en la taquicardia ventricu-
lar polimérfica catecolaminérgica®. Habra que esperar
mejores resultados en la fibrilacidn auricular familiar.

Hay asuntos aun no resueltos y sujetos a grandes
controversias, por ejemplo, si se realiza o no ablacion
en los portadores asintomaticos de vias accesorias y su
real papel en la fibrilacién auricular®®®.

Epilogo: Mucho ha brindado la ARF y mucho puede
esperarse aun de ella. Ha habido un transito de la
electrofisiologia diagndstica a la terapéutica. Se apren-
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de al "quemar"” o, mejor, debe aprenderse antes de
"quemar”. La electrofisiologia y la electrotecnologia
han de marchar aunadas. Como todo procedimiento
tiene limitaciones y se impone conocer qué puede
esperarse de ella y qué no, saber en quiénes si y en
quiénes no.
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The worst times for antiarrhythmic drugs came in the
late '80s, as a result of their own problems and the
emergence of radiofrequency (curative treatment) and
the implantable cardioverter-defibrillator (life-saving
treatment). There was a revolution in the treat-ment
of cardiac arrhythmias and a development of
nonpharmacologic options, which were remarkably
successful*™,

There was, and still is, a rapid worldwide growth of
laboratories practicing interventionism in Arrhyth-
mology: radiofrequency ablation (RFA) and implan-
table cardioverter-defibrillator. This is reflected in the
numerous publications on these topics®®.

Callans said: "Many of us began practicing elec-
trophysiology before its interventional era, when this
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field was intensily intellectual but less successful at
protecting patients from future harm". So it was in
Cuba, since the creation of the clinical electro-
physiology laboratory at the Institute of Cardiology
and Cardiovascular Surgery, in December de1984, until
the first RFA was performed in January 1996.

The bases for interventionism in Arrhythmology,
until reaching the RFA, were experimental elec-
trophysiology, electrocardiography and clinical elec-
trophysiology. There was a move from classical
arrhythmology to the interventional one, and then
diagnosis became therapeutics. Programmed electrical
stimulation of the heart, surgery and fulguration with
direct current, were the foundation for the develop-
ment of the new procedure. All this also happened in
our country, changing dramatically the role of the
clinical laboratory, from a diagnostic and artistic role
to a therapeutic function. Clinical electrophysiology
emerged in 1967, and therapeutic electrophysiology,
in 1987, with the emergence of radiofrequency (RF).
There is an absolute two-way connection between
them: the understanding of the arrhythmic substrate
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and its ablation; there cannot be a divorce between
clinical electrophysiology and the electrotechnology,
they enrich each other*™’.

Rapid changes occurred in this emerging sub-
specialty, turning it into a major subspecialty that has
faced, since then, great challenges.

Zipes said that: “No other cardiovascular sub-
specialty has undergone a more radical transformation
than the study and treatment of cardiac arrhythmias”.
And that “...thanks to advances in radiofrequency
catheter ablation it is the only subspecialty that can
claim the ability to actually cure a patient of disease”.
This illustrates the importance of the RF.

The purpose of the ablation is to cure the arrhyth-
mia by destroying small areas of myocardial or con-
duction tissue which are critical for the initiation and
maintenance of cardiac arrhythmia. This procedure
results in well-demarcated, progressive lesions, and
intentionally destroys the arrhythmogenic tissue in the
myocardium, the atrioventricular connections, or in
certain parts of the specialized conduction system. It
aims to cure or control arrhythmias, and constitutes a
safe and highly effective therapeutic option that
requires no anesthesia, creates no barotrauma and
causes a highly localized tissue damage™™*?.

The RF causes heat energy dissipation through the
near myocardium from the end of the catheter, and
the hyperthermia produced suppresses the arrhythmia
and creates areas of cell inexcitability and blocked
conduction. Its precise and directed nature, and
detailed mapping, combine structural and functional
aspects of the arrhythmogenesis, helping to under-
stand these mechanisms. It seeks to create a local
lesion with discrete edges, large enough to include the
target but small enough to minimize collateral da-
mage. The RFA is based on that: precise, small (4-7
mm in diameter and 5 mm deep) and selective lesions,
aimed to a target and therefore requiring a detailed
mapping. Its effects are superior compared to the
more diffuse results of surgery (which it virtually
eliminated) and the nonspecific effects of the anti-
arrhythmic drugs. Research and education were not
eclipsed, but were rather enriched by RF*™2.

For any arrhythmia, there is a critical anatomic
region that generates the impulse or allows its pro-
pagation, and that is required to sustain it clinically. If
that substrate is irreversibly altered or destroyed, the
arrhythmia will not occur, either spontaneously or
caused.

The RF has allowed, among other things: a better
understanding of arrhythmogenic mechanisms, with
the progressive changes that occur when destroying a
substrate; the development of new classifications to
locate accessory pathways and the recognition of
multiple pathways, dormant, arborized, neighboring,
oblique, decremental, inaccessible pathways, those
with anterograde and retrograde selectiveness, and
those with poor function of the normal conduction
system; as well as the presence of several fast and
slow pathways in atrioventricular nodal reentrant
tachycardia®™.

Growth was very fast worldwide, and laboratories
conducting the most complex ablations (atrial fibrilla-
tion and others not yet performed in Cuba), developed
rapidly. Publications also increased. Today, almost all
arrhythmias are treated by RF: atrioventricular nodal
reentrant tachycardia, accessory pathways, atrial
tachycardia and flutter, ventricular tachycardia (in sub-
jects with or without structural heart disease), extra-
systoles, and atrial fibrillation.

The RFA can intervene on the substrate (slow
pathway of atrioventricular nodal reentrant tachy-
cardia, accessory pathways, among others), on the
trigger (ventricular extrasystole in ventricular fibrilla-
tion), on the substrate and the modulator (atrial
fibrillation through accessory pathways), and on the
element that initiates the arrhythmia or on the ele-
ment that sustains it, that is not always the same one
(pulmonary vein extrasystoles, reentry, Purkinje foci).

Innovations have been made in catheters (irrigated,
deflectable), the energy (ultrasound, laser, cryoabla-
tion), fluoroscopic anatomy and refined mappings
(fluoroscopic or not)**71%13,

Sometimes RF combines with other interventional
procedures: pacemaker and ablation, and implantable
cardioverter-defibrillator and ablation.

Major international records were created, such as
the Multicentre European Radiofrequency Survey
(MERFS), the Heart Rhythm Society and the NASPE
(North American Society of Pacing and Electrophy-
siology)®®.

Then, the danger that electrophysiology was trans-
formed into electrotechnology and the electrophy-
siologist into “ablationist” emerged, but it has not
happened in general; on the contrary, RFA has allowed
to understand many aspects of the pathophysiological
mechanisms of arrhythmias and their substrates. In
the past, arrhythmias were diagnosed and treated;

2 CorSalud 2013 Jan-Mar;5(1):1-5



Dorantes Sdnchez M

today, arrhythmogenic substrates are diagnosed and
treated.

There are guidelines to direct the practice, but it is
necessary to consider the benefits and hazards, the
clinical judgment for the final decision, and remember
that such varied arrhythmogenic mechanisms must
have also variable treatment options.

Initially, as with all new procedures, there was a lot
of fantasy, euphoria and excitement; then, there was a
tendency to equilibrium and balance.

Increasingly complex ablations were performed,
requiring long execution periods. Sometimes, it is
difficult to deter patients and physicians from using
RFA, due to the excellent results of the procedure and
the information available in Internet. However, there
are real risks to be considered. Sometimes RFA is not a
first-line option, but it is not always the last choice. It
is necessary to take into account what type of ablation
is going to be used, in whom, and with what diseases it
is associated. The big lesson is to optimize the
selection of patients. As Klein says: “We must ask
ourselves not can we apply a technology but should
we in a given individual”***.

If ablation was completely free of risk, no one
would discuss its indications. Some of the problems it
may cause are: atrioventricular blocks of varying
degrees, stroke, coronary artery dissection, pulmonary
embolism, cardiac tamponade, valvular damage, myo-
cardial infarction, coronary spasm, pneumothorax,
perforation of the coronary sinus, femoral artery
laceration, pericardial effusion, hematoma, hypo-
tension, pleural or pericardial effusion, vasovagal
reaction, fever, respiratory depression, incessant
arrhythmias, increased dispersion, repolarization ab-
normalities, proarrhythmia, and death. They are rare
but they exist. Moreover, there are ablations that are
not successful, and others in which the circuits recover
their arrhythmogenic capacity”*2.

Josephson says that the approach “Learning before
you burn” should be tried first than “Learning while
burning”. And, with regard to the ablation of atrial
fibrillation, he believes there is loss of critical thinking
and that sometimes there is a total dependence on
technology without understanding its limitations.
What is published is accepted, forgetting the pros and
cons and the risk-cost-ineffectiveness of therapies.
These are times of use and abuse of RFA in atrial
fibrillation, without remembering that positive results
are very much publicized, while complications and

failures receive less coverage. Arrhythmia mechanisms
differ, and not all atrial fibrillations are the same nor
respond to similar procedures. There is an attempt to
find a fast and universal cure, although this is not
always possible. It must be known what is going to be
ablated, and how much, in the various types of atrial
fibrillation. It is necessary to standardize the moni-
toring and the statistical studies, because good results
are obtained with varied methods. Furthermore, it
must be remembered that this arrhythmia is silent in
75% of patients, that the lesions caused by RF may be
excessive and that in 20-40% of them it recur in the
form of atrial tachyarrhythmias. Sometimes, the
earliest sites of activation during the mapping are
misunderstood, additional lines can generate pro-
arrhythmia, and 30-50% of the cases must undergo a
second procedure. Not to mention some possible
complications such as stroke, paralysis of the phrenic
nerve, coronary occlusion, perforation, atrio-oeso-
phageal fistula, and death. Furthermore, these are
progressive diseases. Some interpretations may be
erratic in the RFA of fibrillation: fractionated electro-
grams that may not be required to maintain the
arrhythmia; asynchronous conduction and not by
reentry; and overlapping of the activation wavefronts
in a three dimensional structure. It is necessary to
know how the arrhythmia is started, how it is
perpetuated, if it is a persistent, chronic or permanent
type and if ablacion is indicated***.

As for inherited arrhythmogenic syndromes, abla-
tion is not useful in the long QT syndrome, and there
are insufficient data on the short QT. It is performed in
some associated arrhythmias and in ventricular
fibrillation triggers in Brugada syndrome. It may
decrease the frequency of events in arrhythmogenic
right ventricular dysplasia that continues to occur
because it is a progressive disease. It is used in the
destruction of an accessory pathway in familial
hypertrophic cardiomyopathy; and it is not useful in
catecholaminergic polymorphic ventricular tachycar-
dia®. Better results will have to be seen in familial
atrial fibrillation.

There are unresolved and controversial issues, for
example, whether ablation is performed in asymp-
tomatic patients with accessory pathways or not, and
its real role in atrial fibrillation 2%,

Epilogue: RFA has been of much help and much can
be expected of it. There has been a transition from
diagnostic to therapeutic electrophysiology. You can
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learn while “burning” but it is better to learn before
you “burn”. Electrophysiology and electrotechnology
must go hand in hand. Like every procedure, it has
limitations; therefore, it is necessary to know what to
expect from it and what not, and in which patients it
must be applied and in which it must not.
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