
Today, I’d like to talk to you about…





























Therapeutic options for Atrial Fibrillationp p
Given the multiplicity of causes for atrial fibrillation as well as the varied
manifestations, it is unlikely that a single therapy will work for all
patients. In addition, the final therapeutic regimen is likely to be a
hybrid combining both drugs as well as devices or other invasive
procedures. Further, given the progression of disease over time, a
therapy that is effective at the beginning may no longer be effective aspy g g y g
the disease evolves.
First line of therapy is and will continue to be pharmacologic. In the
absence of underlying coronary artery disease, the Class I-C agents
(propafenone, flecainide) appear to be very effective. In the presence
of CAD, the class III agents such as sotalol and amiodarone. There are
new agents presently under investigation. Digitalis, beta blocker andg p y g g
calcium channel blockers are primarily used to control the ventricular
response to AF.
In the setting of a bradycardia (sinus node dysfunction), atrial-based
pacing has proven to be effective in reducing the incidence of chronic
atrial fibrillation. Various algorithms such as DAO are presently under
study but the results are optimistic.
We are learning that paroxysmal atrial fibrillation may start from a very
localized focus, one common area being the right or left superior
pulmonary veins. Focal ablation or focal linear ablation scars may
delay if not cure AF. Finally, atrial defibrillation or the surgical MAZE
procedure.































Based on the 14th Boston AF Symposium held in January 2009, the overview of atrial 
ffibrillation has markedly increased in complexity.  At the same time, there are many more 
options to try to prevent the problem or treat the rhythm once it has started to occur.  
Therapeutic targets – statins may be effective in modulating/reducing fibrosis.  There is gap 
junction modulation and newer antiarrhythmic drugs.  The best of the ones on the horizon to be 
approved is dronedarone (an analog of amiodarone).  There are other atrial or even left atrial 
sodium blockers that are looking very good in the basic science lab.
5. Ablation is proving increasingly effective but we need to identify the appropriate target.  
P l AF i i t t t th i t t AF Th t h i ith i d th tParoxysmal AF is easier to treat than persistent AF.   The techniques with improved catheters 
and introducers are being developed along with EP guidance as well as Image Guidance and 
Robotics to provide finer control 
Factors predisposing to AF include genetics (Lone AF in the young patient is believed to be a 
genetic abnormality although all the genetic sites have not been identified), upstream factors –
factors like hypertension and diabetes that will predispose to wall stress and increased atrial 
fibrosis.  There are also co-morbidities that place a stress on the atrium such as heart failure.  
Th di l b t t b di tl ff t d b d li th ll l l lThe myocardial substrate may be directly affected by remodeling on the cellular level.  
Sustained fast rates results in a decrease in calcium ingress which decreases contractility.  It 
also predisposes to increased atrial fibrosis which increases the likelihood of AF.  Maurits 
Allessie “AF begets AF” – the longer the patient is in AF, the more likely it is that the patient will 
stay in AF.  There are electrogram factors. If AF can be terminated, even with repeated 
cardioversions there is a reverse remodeling favoring the maintenance of sinus rhythm (Sinus 
rhythm begets sinus rhythm)
Anatomy – there is the atrial electrical anatomy triggers arising from one or more of theAnatomy – there is the atrial electrical anatomy, triggers arising from one or more of the 
pulmonary veins, variations in autonomic (sympathetic and parasympathetic innervation) and 
non-venous areas of interest in the atrium. It is not only the pulmnary veins. 
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Focal Ablation for Paroxysmal Atrial Fibrillationy
In patients with paroxysmal atrial fibrillation, the initiating trigger often
arises in very localized areas. Recently, it has been demonstrated by a
number of investigators that a predominance of these foci are within the
superior pulmonary veins. Isolated foci have been demonstrated
elsewhere in the atria. It is believed that if these foci can be eliminated
as with ablation, the frequency of paroxysmal atrial fibrillation will be, q y p y
reduced and development of chronic atrial fibrillation delayed.
In this detailed study by Haissaguerre from France, the majority of
these foci were deep within the pulmonary veins. On histologic
examination, atrial myocardial fibers extend into the pulmonary veins
lining the inside wall just within the endothelial layer.
However reaching these areas is difficult requiring a puncture of theHowever, reaching these areas is difficult requiring a puncture of the
interatrial septum to reach the left atrium. Then, trying to manipulate an
ablation catheter around and within one or more of the pulmonary veins
further complicates the procedure.



Focal Ablation
If there is an identified focus that starts the atrial fibrillation, ablation of
that focus may offer some protective benefits. The other approach, if
the specific focus cannot be reached, is to ablate around it precluding
exit of the electrical impulse from that area hence preventing it from
activating the rest of the atria.
With respect to the early studies involving the pulmonary vein ablationWith respect to the early studies involving the pulmonary vein ablation,
creating a circumferential lesion around the pulmonary vein ostia is
tedious. In addition, fibrosis forms in response to any injury and this
may result in a progressive narrowing of the pulmonary vein where it
enters the left atrium. This narrowing will obstruct the return of blood
causing pulmonary congestion, pulmonary hypertension and shortness
of breath with progressive exercise limitation. Obstruction of theg
pulmonary veins is called pulmonary stenosis.
Before ablation of this area becomes a routine procedure, techniques to
reach the pulmonary vein need to be improved. Also, a mechanism
needs to be developed for “easy” ablation with minimal chance of late
complications such as pulmonary stenosis. When these things happen,
this may become a standard rather than an investigational procedure.



Lines of scar tissue are formed in the atria, either from a surgical 
incision, or as a result of RF energy application.  The lines isolate areas 
of fibrillation, and then direct it along the path of the maze, resulting in a 
more coordinated contraction of the atria.  





Catheter MAZE Procedure
Dr. John Swartz, a consultant to Daig, modeled a catheter procedure
after the surgical MAZE procedure originally developed by Dr. James
Cox. The idea is to compartmentalize the atrium reducing the critical
mass in any area such that fibrillation cannot be maintained. The idea
of this procedure is using ablation catheters using a drag technique,
create a series of linear lesions along the lines diagrammed on theseg g
heart diagrams.
The first procedures demonstrated the feasibility of the technique but
extended between 14 to 18 hours in the EP lab. It became so tedious
that it was impractical. However, the feasibility was confirmed.
Now efforts are underway to improve the ablation catheters to shorten
the length of the procedurethe length of the procedure.
The MAZE procedure has been relatively effective in restoring an
organized electrical atrial rhythm but there may be a delay of weeks to
months before there is a return of mechanical function and in some
cases, the atrium does not provide an effective contraction.



Graphic showing some potential lines of scar formation in the atria 
caused by catheter application of RF energy.



















Ablate and Pace
In the setting of chronic atrial fibrillation, the goal is to control the
ventricular rate. Attempts at converting the patient’s rhythm to sinus or
an atrial paced rhythm have been abandoned.
In patients whose ventricular response cannot be controlled by
pharmacologic therapy, more and more physicians are turning to RF
(Catheter) ablation of the AV node and implantation of a VVIR(Catheter) ablation of the AV node and implantation of a VVIR
pacemaker. In a multiplicity of studies, this being data from only one of
those studies, hemodynamic function has improved as has quality of life
and symptoms of CHF.
The downside of AV node ablation, it is inducing one disease to treat
another but this disease, unlike a drug, is not reversible.

















Markers for chronic atrial fibrillation
In the early days of DDD pacing (early 1980’s) prior to AMS capability,
the development of atrial fibrillation was initially considered a
contraindication to DDD pacing. Studies were developed to identify
markers for chronic atrial fibrillation, which, if present, would be a
contraindication to DDD pacing. The major marker for chronic atrial
fibrillation was paroxysmal atrial fibrillation prior to the implant.p y p p
Amazingly, atrial based pacing (DDD or AAI) was associated with a
marked reduction in the incidence of atrial fibrillation or maintenance of
an organized atrial rhythm (sinus or atrial paced).
This suggested that even though paroxysmal atrial fibrillation was a
marker for those patients who were most likely to develop chronic atrial
fibrillation, atrial based pacing at standard rates had a beneficial effectp g
with regard to stabilizing the atrial rhythm in 65% to 85% of the
patients.
Except for the Andersen study, all the rest were retrospective and not
randomized. Nonetheless, if a high risk group (PAF patients) appeared
to stabilize with atrial based pacing as did patients who had sinus node
dysfunction (prior slide).




