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Atrial fibrillation : An Appraisal



Commonest cardiac rhythm 

disorder



1696 and 2598 BC

Bouilland J. Traite clinique des maladies du coeur. Paris: JB Bailliere; 1835:141-2.

Ataxia of the pulse

Delirium cordis
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Hering HE. Das Elektrocardiogramm des Irregularis perpetuus. 

Deutsches Archiv fur Klinische Medizin. 1908; 94:205-8.

Herring( 1908), MacKenzie's, 

Lewis   

www.drsvenkatesan.com



• Clinical cardiology  

• ECG

• Hemodynamics

• Electrophysiology

• Echocardiography

• Management strategies

Scheme
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Predominantly an arrhythmia of  

elderly
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Natural history of atrial fibrillation: incidence, risk factors, and

prognosis in the Manitoba follow-up study. Am J Med

1995;98:476–84).

Carries both mortality and morbidity
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What are the  usual symptoms 

of AF ?

Diseased heart

Dyspnea

Angina

Syncope

Palpitation

Normal heart

Dizziness

Giddiness

Fatigue 

Palpitation

Symptoms are more common in elderly

Heart Failure may be precipitated

First episode may be  a thrombo-embolism www.drsvenkatesan.com



• Irregular pulse

• Pulse deficit 

• Absent a wave in JVP

• Variable first heart sound

• Absence of a fourth sound 

The physical examination in AF 
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JVP in  AF
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• Irregular pulse
( How will you differentiate multiple VPDs from AF ?)

• Pulse deficit
( What is the mechanism?)
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Atrial fibrillation

Chaotic atrial  activity 

Atrial rate 350-600 . Ventricular rate 100-160/mt.

P wave disappear , replaced by f waves (Fine 

/Coarse)
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Why ventricular rate is 

irregularly irregular?

Not all impulses are conducted

Most are filtered 

AV node refractory period 

Concealed conduction in AV node 

determine the Ventricular response
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Mechanism of pulse deficit
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Determinants  of Hemodynamic  

stability

• Age

• Ventricular rate 

• LV function

• Valve function
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Left atrial function
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Effect of tachycardia on  

transmitral flow
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How  AF is tolerated  well  in 

some ?

• The 25 % loss of atrial contribution  is 

compensated by improved LV function.

(  LV  a part of mitral apparatus self augments it’s own filling )

• If  there is a decline in LV function 

these patients get symptoms.
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Classification of AF

• Etiological –Primary /secondary 

• Valvular/Nonvalvular 

• Chronological

• Hemodynamic

• ECG  (Fine vs coarse)

• Vagal /Adrenergic 

• Lone AF 
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Chronological 

www.drsvenkatesan.com



> I year 

< 7 days, Most

< 24 h
> 7 days

AF –Clinical classification

( Simplified by ACC/AHA/ESC consensus )

All grades are not mutually exclusive
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Lone AF
• Less than 60 years

• No clinical or ECG evidence of COPD

• No hypertension

• They have a favorable outcome

• Thrombo embolism and mortality low
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ECG  features 
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Atrial fibrillation differential diagnosis

Classical AF

Flutter

Multifocal AT
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Coarse verses fine AF

F waves > 0.5mm
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When does ventricular response 

become regular in AF ?

• At  very rapid  rates or very  slow rates

• Conversion to Atrial flutter 

• If CHB  develop
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Atrial fibrillation with CHB
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Ashman phenomenon
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RBBB aberrancy
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WPW and  Atrial fibrillation

www.drsvenkatesan.com



Pathology in AF
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Atrial  fibrosis 

Loss of  atrial muscle mass. 
(Accounts for non homogeneity of conduction)

The sinoatrial  (SA) and AV node 

involvement 
(accounts for the sick sinus syndrome and AV block)

Gross pathology
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Normal atrial wall
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Link between SND and  AF

Atrial interstitial fibrosis

Unidirectional or multidirectional block 

SA node also involved  in fibrosis

One proposal suggests In every chronic AF SA node is destroyed and 

AF is default irregular escape rhythm from atria
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AF as a part of SND
Tachy brady syndrome
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Mechanism & Electrophysiology
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Atrial fibrillation what initiates ?

• APDs

• Short runs of ectopic AT

• Multifocal AT 

• Pre AF

• Flutter fibrillation

• Fibrillation

May appear without any preceding arrhythmia 
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Triggers

Atrial ectopics

Myocardial ischemia

Acidosis

Hypoxia

Perpetuators 

Anatomical remodeling

Atrial fibrosis
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Autonomic modulation 

of Atrial fibrillation 

Vagal  / Adrenergic
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Endurance athletes

• Dilated  atria /LVH 

• High vagal tone

• Surges of catecholamines

• Precipitate  re-entrant rhythms

• Paroxysmal AF

Athlete’s heart
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Atrial fibrillation effect 

on left atrial hemodynamics

www.drsvenkatesan.com



LAA appendage  velocity
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Management of Atrial fibrillation
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Diagnostic  work up
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• History ,(Alcohol, Thyroid)

• Clinical examination

• ECG

• X-ray

• Echocardiography-TTE, TTE

• Thyroid profile

• Holter
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Western

• Elderly 

• HT

• CAD

• COPD 

• Valvular

Indian

• Valvular

• CAD

• HT

• Elderly 
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Acute management

• Cardiac 

• Non cardiac
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Emergency management of AF

Non cardiac

COPD

Pneumonia

Thyrotoxicosis

Electrolytes

Peri operative

Hypoxia

Cardiac

ACS – STEMI

SHT

DCM

HOCM

Pericarditis
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AF in Acute myocardial 

infarction

• DC shock

• IV Amiodarone

• IV Beta blocker

(With Unfractioned heparin ) 

•Very transient  AFs left alone.
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DC Cardioversion

200-300J  

biphasic 100J
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Cardioversion : Both  pharmacological 

And  DC  shock has a unique risk
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48 hour

3 week

4 week 

Cardioversion rules

Pre treatment anti coagulation may be skipped if 

TEE done  
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Peri- cardioversion stroke 

risk 1-5% 

Why this rule is important ?

Rule 1 : It takes minimal 48h for LA clot to form after 

onset of AF.

Rule 2 : It needs three weeks of intense anticoagulation 

to effectively prevent  new LA clot & possibly dissolve 

preexisting clot.

Rule 3 : It takes 4 weeks for the mechanical function of  

LA to resume
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The other option would be a Emergency TEE and 

cardiovert without precardioversion AG but should 

recevive post DC AG for 4 weeks.

Stable Unstable

AF less than 

48h

No 

Cardioversion

Cardiovert 

without A.G

AF >48h or 

duration 

unknown

AG. Pre 3     

weeks

Post 4 weeks

Heparin bolus

&Infusion  

Follow

with AG 4 

Weeks.

Acute AF protocol
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Approach to  chronic 

atrial fibrillation
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> I year 

< 7 days, Most

< 24 h
> 7 days

AF –Clinical classification

( Simplified by ACC/AHA/ESC consensus )

All grades are not mutually exclusive
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AF management

•Underlying problem

•Rate control

•Rhythm control

•Stroke prevention
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Aim  of AF management 

Symptom relief  

Improved hemodynamics

Prevent TIC 

CHF Control

Stroke prevention
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Rhythm control

Amiodarone

Sotolol

Propofenone 

Flecanide 

Ibutilide

Dofetilide

Rate control

Digoxin 

Beta blocker

Verapamil

Diltiazem

Atrial fibrillation
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Rate controlling drugs Rhythm controlling drugs
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How to control VR most  

effectively in chronic AF ?
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• Digoxin 

• Diltiazem

• Atenolol 

• Digoxin + Diltiazem

• Digoxin + Atenolol

Combination   therapy of Digoxin and Atenolol was superior, Digoxin as a single 

agent proved less effective.  12 patients with AF  duration of at least one  year 

duration who were randomly assigned to cross control study Ramin Farshi,, 

California, JACC  

Farshi et all JACC 1999; 33:304-10
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Ventricular rate control
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Ventricular rate control –

Issues

Digoxin –Primarily acts by vagolytic .

(Little  effect in exercise as already vagal withdrawl )

Associated SND may be unmasked

Amiodarone should not be used as rate 

control agent 

Rate control  difficult in paroxysmal  AF
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Atenolol  

Verapamil 

Diltiazem

Choice  of drugs for 

rate control 
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Which drug for rhythm control?

• Amiodarone

• Sotolol

• Propofenone

• Dofitilide
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Newer drugs for rhythm control 
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Also  called  "Pill-In-The-Pocket" treatment a 

cure for A-Fib

A. Flecainide (Tambocor) 100mg up to three times at 20 minute 

intervals to stop or shorten an A-Fib

B. Propofenone (Rythmol ) 300 mg and Propronalol  20 mg,  

every three hours three doses.

What is  pharmacoogical  cardioversion  in 

semiurgent situation
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Rate control –Other options
(Ablate and Pace)

Patients who remain symptomatic despite 

drugs, or those who cannot tolerate may 

undergo AV node  ablation with pacemaker

If AF is  paroxysmal DDD(R)   /  VVI(R) 

pacemaker suffices.
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When do you say  rate is 

adequately controlled ?

60 - 80 at rest 

90- 110 at moderate exercise
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When do you say rhythm is 

controlled ?

• Not clearly defined (unlike rate control)

• Sustained sinus rhythm 

• Occasional  paroxysmal AF could be allowed.

• AF arrhythmia burden < 50% by event  

monitors proposed
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So we have two  options in the 

management of AF  

Rate control   &  Rhythm  control 

which one to choose ?
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Who generated this 

controversy ?

Should we necessarily answer this  

question 

This  question does not arise in all 

patients with AF
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Applicable  only in Chronic recurrent AF  after 

correcting the primary condition 
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The logic  is  restoration of SR is restoring 

physiology  & it should be better 

But small observational studies suggested  reverting 

to SR was difficult in many  times and also the 

morbidity  continued to occur  even with rhythm  

control . 

So between 2000 -2004 number of clinical trials were performed  to answer this 

question 
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The studies that changed  fundamental  

principle  of AF management 

• AFFIRM

• RACE

• PIAF

• STAF

• HOT CAFE
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▪ A total of 4060 patients .

▪ Chronic recurrent AF

▪ 60 % HT, 30%CAD

▪ Follow up 5 years 

▪ Rate control vs Rhythm

AFFIRM
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AFFIRM
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AFFIRM 
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RACE
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Rate control Rhythm control 

PIAF BB,CC, Dig

STAF BB,CC, Dig.Ablate/Pace CV, Class1 , Sotolol

RACE BB,CC, Dig. CV, Soltolol.CV 

Flecanide

Amidodarone

AFFIRM BB,CC,Dig Amiodarone,

disopyramide, flecainide, 

moricizine, 

procainamide, 

propafenone,

quinidine, sotalol

HOT CAFE BB,CC,Dig Propafenone 

disopyramide 

sotalol Amiodarone 

www.drsvenkatesan.com



RACE  trial
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Why rhythm control 

faired poorly

• Rhythm control was never easy to achieve 

39% in Race .Affirm 60% 

• Class 3/ 1 A drugs are more harmful

• Controlling rate alone helps to prevent 

CHF/TIC
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Rhythm control

Symptom relief  

Improve hemodynamics

Prevent TIC 

CHF Control

Rate control

Symptom relief  

Improve hemodynamics

Prevent TIC 

CHF Control

Rate control could achieve the  the 

same as rhythm control

What about stroke ?
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The big assumption  !

Rhythm control could not prevent 

stroke . 

Was proved wrong 
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When do you prefer what ? 
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Rhythm control

Paroxysmal  AF

Severe symptoms 

Age<65 

CHF/VHD  

Rate control

Chronic AF

Age>65

No symptoms 

HT/CAD

When do you prefer what ? 

www.drsvenkatesan.com



Atrial  fibrillation In India how 

it is different ?
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AF in  RHD
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The Control of Rate versus Rhythm 

in Rheumatic Atrial Fibrillation trial 

(CRRAFT)

•47 patients

•Diltiazem  SR 90mg  twice daily  ( 90 -130 beats)

•Amiodarone  and  or electrical conversion,

•Follow up  1 year. 
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Implications of CRAAFT study

• It was the only major study  suggested 

rhythm control  can be attempted in RHD 

• Could be beneficial too !

• Correction of primary valve disease will 

ultimately determine the outcome 
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AF in special situations
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AF in special situations
• Pregnancy

• WPW 

• HOCM

• Athletes
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Atrial fibrillation in Pregnancy
Mostly associated with RHD in India. (With or 

without Prosthetic valve)

• Digoxin

• Beta blocker

• Verapamil 

DC cardiversion rarely needed

Anitocoagulation in all with VHD/Aspirin for non Valvular AF
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AF as a part of SND
Tachy brady syndrome
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Link between SND and  AF

Atrial interstitial fibrosis

Unidirectional or multidirectional block 

SA node also involved  in fibrosis 

One proposal suggests In every chronic AF SA node is destroyed 

and AF is default irregular escape rhythm from atria 
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Post operative Atrial fibrillation

• Relatively common

• Elderly prone

• Mainly adrenergic

• Hypoxia related

Drug of first choice Bea blocker
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WPW and  Atrial fibrillation
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AG are given to 

Reduce the risk of  

ischemic stroke from 

6% to 1 %

INR  2-3 
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Stroke risk

Lone <1% Valvular 10% Rheumatic >15% Nonvalvular 5%
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Valvular AF 

Oral AG In all   

INR 2-3

Non Valvular AF 

Low risk    High risk 

Aspirin Oral AG  

Stroke anticoagulation - simplified 

approach
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Acute  stroke and the patient in AF 

how do you proceed ?

Don’t give Anticoagulants during stroke 

Risk of converting into hemorrhagic is 

high  (It precludes AG use forever)
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Emerging technologies

In atrial fibrillation 
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Future directions 
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Defibrillator strategies

•The ICD can detect and treat AF 

early after initiation

• Combined atrial  and  ventricular 

ICDs are useful in selected patients, 

especially in those who need a 

ventricular ICD and  also suffer from  

poorly tolerated  AF.

• Stand alone atrial ICD  will be  

available soon

Disadvantage:  AF is not prevented.  

the shock is painful
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Pacing strategies

Pacing strategies to prevent or terminate 

AF   In several clinical situations atrial 

pacing has been shown to

prevent the development of AF. In patients 

with sick sinus

node disease, AAI pacing proved to be 

superior to VVI pacing

in reducing the incidence of

www.drsvenkatesan.com



Surgical strategies
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Maze

Corridor

During MVR
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AF burden by advanced loop 

recorders

Advances in monitoring
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Left atrial appendage 

occlusion 



Advances in science make AF look 

A complex problem ,

The essential principle in management

remain simple ! www.drsvenkatesan.com



Final  messages

• AF is  the most  common cardiac arrhythmia.

• Occurs both in diseased heart as well as normal 

hearts.

• In India the ratio  is very much tilted towards 

diseased heart.

•So correct the primary problem



• Some require emergency management. 

• While few require no treatment 

• Controlling the VR is the primary aim 

• AG in all valvular & high risk nonvalvular 

• Attempt rhythm control at least once If possible

• Do not worry too much if patient remains in AF but  

ensure rate control.     



“The main purpose of science is 

to make things simple 

not to add complexity ”


