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A better understanding of the pathophysiologie mechanisms that deter· 
mine the random pattem of ventrleular rhythm mayassist the prlmary· 
care physleian In treatlng and guidlng atrlal fibrIlIation patlents. These 
mechanisms also form the basis for our understanding of drug action 
and effect on ventrleular rate and rhythm. Atrlal fibrIlIation Is more likely 
to oceur In larger, older mammallan hearts, and Is dlagnosed malnly by 
the occurrenee of random ventrleular rhythms, whleh may ba stud led by 
means ol hlstograms and serlal autocorrelograms. Digitalis, still widely 
used in the treatment of atrlal fibrIlIation, affeets the atrloventrleular node 
by inereasing the lunetlonal relraetory perlod and by enhaneing its 
capacity for eoneealed conduction, th us limiting the number ol atrlal im· 
pulses allowed to Influence the ventrleular rate and inereasing the numbar 

and duration of RR intervals . 

2bO 

• FOCUS: Review and commentary followat the end of this artiele. 

• Atrial fibrillation is the most common of all cardiac 
arrhythmias seen in daily medical practice. Vet it of ten 
poses a treatment problem, if it needs to be treated at 
all. Selzer1 once called atrial fibrillation the grand
father of cardiac arrhythmias. Grandfathers are usually 
old and have of ten lost their sharpest edges; this is also 
true of atrial fibrillation, which is relatively benign. Ad
ditionally, this grandfather of cardiac arrhythmias is at 
the same time the cardiac arrhythmia of grandfathers 
and grandmothers (Fig 1). Atrial fibrillation is encoun
tered in up to 400/0 of the hospitalized elderly.2 

Despite its frequent occurrence, this arrhythmia seems 
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to attract little interest in present-day clinical cardiology. 
On scanning the leading cardiology journals, we may 
find whole sections devoted to the diagnosis and treat
ment of relatively rare life-threatening ventricular ar
rhythmias, but atrial fibrillation seems to be taken for 
granted. Atrial fibrillation found its way into the medical 
literature for the first time in 19033; we must go back 
to Lewis4 and Mackenzies at the beginning of this cen
tury to find far-reaching discussions and controversies6 

on the subject. 
Though atrial fibrillation is essentially an electrocar

diographic (EeG) diagnosis, its presence can of ten be 
demonstrated on physical examination as weIl. The most 
striking characteristic of this disorder is the so-called 
total irregularity of the heartbeat. 6 It is generally true 
that the higher the heart rate, the less apparent the irreg
ularity. However, the opposîte is not necessarily the case. 
At lower heart rates, during verapamil treatment for ex
ample, the cardiac rhythm may appear quite regular. 
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Definition 
In 1910 Thomas Lewis,3 one of the great pioneers of 
modern electrocardiography, gave the following defini
tion of atrial fibrillation: '~condition of the heart in 
which the auricular musculature is in constant but in
coordinate and ineffectual activity, and in which the nor
mal impulses conveyed from the upper to the lower 
chamber are replaced by rapid and haphazard impulses!' 

This defmition remains valid after 75 years, but from a 
clinical stand point the ECG definition as formulated 
bya special Task Force of the World Health Organiza
tion and the International Society and Federation of 
Cardiology7 has greater practical value: "In atrial fi
brillation, P waves are absent and the baseline of the 
ECG consists of irregular waveforms that change con
tinuously in shape, duration, amplitude, and direction. 
In the absence of advanced or complete block, the result
ing ventricular response is totally irregular [random]!' 

Diagnosis 
One would expect that an arrhythmia occurring as fre
quently as atrial fibrillation can always be readily diag
nosed. That this is not the case has been made clear by 
Scherf and Schott. 8 Even sophisticated electrocardiog
raphers cannot always differentiate between atrial flutter 
and atrial fibrillation. 

Atrial fibrillation is a symptom frequently found in 
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Fig 1. EeG of a 75·year·old woman with atrial fibrilla· 
tion atler a myocardial infarction. 

patients with mitral stenosis and/or mitral insufficiency, 
but right atrial abnormalities such as those in Ebstein's 
disease, or caused by advanced stages of pulmonary em
physema, may also give rise to it. Further, atrial fibrilla
tion is a well-known complication of hyperthyroidism, 
diabetes, and coronary heart disease, especially in elderly 
patients. Hyperthyroidism may easily be overlooked in 
elderly women. When the ventricular rate during chronic 
atrial fibrillation cannot be reduced by digitalis, hyper
thyroidism should be suspected. 

Paroxysmal v Chronlc 
Atrial fibrillation may present in paroxysmal or chronic 
form. Often, but not always, the paroxysmal form 
evolves into chronic atrial fibrillation. The ventricular 

FASTTAKE ______________________________ _ 

Atrial fibrillation may exist concurrently with mitral 
stenosis or insufficiency, or as a complication of 
hyperthyroidism or diabetes. Coronary heart 
disease, especially in the elderly, frequently gives 
rise to this condition. 
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Atrial Fibrillation Patient 
Treatment: None 
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Fig 2. Autocorrelation of each of 500 RR intervals, 
resulting in a correlation coefficient of 1. 

rate during paroxysmal atrial fibrillation cannot easily 
be controlled, so patients generally have a greater treat
ment advantage with chronic atrial fibrillation and an 
acceptable ventricular rate than with paroxysms and a 
fast heart rate, even if those paroxysms occur rather sel
dom and are of short duration. 

Why the ventricular rate during paroxysmal atrial fi
brillation often cannot be lowered with drugs that are 
successful in chronic atrial fibrillation is not known. 
Paroxysmal atrial fibrillation unresponsive to medical 
therapy is frequently seen in younger patients without 
demonstrabie myocardial or valvular disease. Those re
sistant forms of paroxysmal atrial fibrillation that cause 

FASTTAKE 

The chronic form of atrial fibrillation, sometimes 
resulting from paroxysmal atrial fibrillation, 
generally can be successfully treated. Paroxysmal 
atrial fibrillation, frequently seen in younger 
patients, is often resistant to medical therapy but 

. may be treated by His bundie ablation. 
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Atrial Fibrillation Patient 
Treatment: None 
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Fig 3. Correlation of each of 500 RR intervals (N) with 
the succeeding interval (N +1). The correlation coeffi· 
cient does not differ significantly from zero. 

severe symptoms may be treated by His bundle ablation, 
a new nonsurgical catheter technique that disrupts atrio
ventricular conduction. 9 

Basic Mechanism of Fibrillation 
What causes a heart, atria and/or ventricles, to fibril
late? Why does fibrillation not occur much more often? 
The answer is found in the very rigid organization of 
the normal atrial and ventricular electrical excitation 
pattem. Any disturbance of that organization, whether 
morphologic or functional, creates a danger of destabil
izing the cardiac electrical processes and may give rise 
to almost any form of arrhythmia, from an extrasystole 
to fibrillation. 

Generally, the stability or harmony of such an organi
zation is conversely related to the number of elements 
that form that organization.The larger the organization, 
the greater the chance of error and malfunction in or 
between those elements. Moe and associates lO used a 
digital computer model to demonstrate a trade-off be
tween the number and the nonuniforrnity of elements 
in theÏT model in relation to organized or disorganized 



functioning (ie, fibrillation); actual hearts function in 
tbis same manner. 

In tbis regard, it is interesting that all mammalian 
myocardial cells are of approximately the same size. Be
cause the larger mammalian hearts contain many more 
cells than smaller hearts, they need a more rigid organi
zation and thus a better control system. Ventricles of 
large hearts have developed a wider specific conduction 
(purkinje) system; nevertheless, they do fibrillate much 
more easily than smaller hearts. Gross anatomical or 
environmental changes are required to cause fibrillation 
in a small heart like that of a rat. 

Despite their extensive Purkinje systems, the ventricles 
of a dog or a human heart fibrillate rather easily. Pur
kinje systems notwithstanding, ventricles of even larger 
hearts, like those of the ungulates, may be comparatively 
more vulnerable. It also follows that functional or mor
phologic changes can disturb the electrical harmony of 
the myocardial syncytium. These disturbances affect not 
only the ventricles, but also-and preferentially-the 
atria, probably because atrial electrical activity is not 
as rigidly controlled. 

Random Ventricular Rhythm 
Random ventricular response is crucial to the clinical 
diagnosis of atrial fibrillation. Random simply signifies 
that there is no relationsbip between the duration of suc
cessive RR intervals: the length of any forthcoming RR 
interval is unique and unpredictable. However, the ven
tricular rhythm in atrial fibrillation may contain or be 
interrupted by other forms of arrhythmic activity such 
as atrioventricular (AV) nodal or ventricular extrasys
toles, or episodes of regular AV nodal or ventricular 
tachycardias. In these cases, RR intervals of equal dura
tion may be found and the random pattern of ventricular 
rhythm may not become apparent. 

The random pattern of ventricular rhythm accom
panying atrial fibrillation points to the basic ünderlying 
electrophysiologic mechanisms that give atrial fibrilla
tion its characteristic clinical appearance. One cannot 
easily irnagine a random rhythm that is initiated by an
other rhythm with an organized sequential pattern. The 
ventricular rhythm in atrial fibrillation is ultimately the 

FASTTAKE 

Random ventricular rhythm, generally denoted by 
RR intervals of unpredictable duration, is essential 
to the diagnosis of atrial fibrillation since ven
tricular rhythm results from the cumulative effects 
of quality, number, and sequence of atrial impulses 
that reach the AV node. 
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Atrial Fibrillation Patient 
Treatment: None 
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Fig 4. Serial autocorrelogram (SAC) of 21 successive · 
correlation coefficients (CCs) of 500 RR intervals. LAG 
stands tor CC n,umber. The lines horizontal to the X 
axis are the 95% contidence limits. All CCs falling beo 
tween these two lines do not differ statistically trom 
zero. This SAC demonstrates th at the rhythm trom 
which it has been derived was random. 

result of the quality, number, and sequence of atrial im
pulses that reach the AV node. Because the ventricular 
rhythm in atrial fibrillation is random, it seems justified 
to assume that the atrial impulses reach the AV node 
from random directions, with random strength, and in 
a random sequence. 11 

Why the AV node-His system does not interfere with 
the conduction of atrial rhythms to regularize ventricu
lar rhythm can be explained by the so-called short time
constant or short "memory" of the AVnode. The AV 
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node cannot impose order on or contribute to the se
quence of conducted atrial impulses in atrial fibrillation. 
Thus the current hypothesis is that ventricular rhythm 
during atrial fibrillation is random because the excita
tion process of the atria during atrial fibrillation has 
random characteristics. The ventricular rhythm in pa
tients with atrial fibrillation is also random during drug 
therapy with digitalis or quinidine, or during exercise. 
Moreover, the longest RR intervals (seldom over 2 s) are 
too short to cause autonomic nervous interference with 
either atrial excitation or AV node-His conduction. 

Rhythm Analysis 
The ventricular rhythm in atrial fibrillation may be stud
ied by means of histograms and serial autocorrelograms 
(SACs) provided that a sufficient number of successive 
RR intervals is recorded. The SAC provides informa
tion about the relationship between RR intervals, while 
the histogram reveals the average and distribution of the 
RR interval's durations. Most physicians are familiar 
with a histogram, but may feel uncomfortable with a 
SAC. Moreover, randomness is not a familiar notion to 
physicians; the random pattern of a series of events can
not easily be established in primary care medicine. 

Suppose we have an ECG record with 500 successive 
RR intervals. When the duration of these RR intervals 
is measured in milliseconds (ms), we will have a list of 
500 successive figures, for instance, varying between 400 
and 1,500 ms. We may immediately notice that it is not 
easy to find two or more RR intervals of equal dura
tion. In the event that many RR intervals are of equal 
duration, the presence of AV nodal or ventricular extra
systoles should be suspected. 

When we correlate each RR interval with itself and 
. plot all these correlations (Fig 2), we get a perfect fit 
and a correlation coefficient (CC) of 1. Next we may 
correlate each RR interval with the immediately succeed
ing RR interval (ie, correlate RR interval 1 with interval 
2), to give us another plot. If there is no interrelationship 
between two adjacent RR intervals, the CC between the 
two figures will be approximately zero (Fig 3). 

The next step is to correlate each interval with the sec
ond succeeding interval (ie, RR interval 1 with 3). Should 
there be no interrelationship, we again obtain a CC of 
approximately zero. We may continuè until we have, for 
instance, correlated RR interval N with RR interval 
N + 20. This will provide us with 21 successive CCs from 
zero to 20. 

Correlation coefficient zero represents the correlation 
of all RR intervals with themselves and must therefore 
be 1; CC 1 represents the correlation of RR interval N 
with the RR iriterval N + 1, and so on. These 21 succes-
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Atrial Fibrillation Patient 
Treatment: None (N = 500) 
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Fig 5. Histogram of the same atrial fibrillation patient 
described in Figs 2-4. The duration of the shortest RR 
intervals represents the functional refractory period 
(FRP) of the AV node. 

Atrial Fibrillation Patient 
Treatment: None (N = 500) 
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Fig 6. Plot of RR interval durations against sequential 
RR interval numbers. No R waves occurred below the 
400 ms line, indicating that the FRP is approximately 
400 ms. 

Continued 
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P P P* P P 
11 ~ ~ ~ ~ 

, 
300 300 370 300 

850 850 850 
111 500 ms 

-1 -- "'n l' ............ q"'"7u" 1"--'- UCII ..,., ~~ .... . .., t iJW:W 

sive CCs can be plotted as a function of their coefficient 
numbers (Fig 4) to provide us with aserial correlogram. 
Since we have correlated RR interval duration with RR 
interval duration, our serial correlogram is called aserial 
autocorrelogram. The CCs are dimensionless and have 
values between + 1 and -1. 

Figure 4 shows a typical SAC of an untreated atrial 
fibrillation patient. With the exception of CC zero, 
which by definition equals + 1, all further CCs do not 
differ statistically from zero. In other words, there is no 
interrelationship between successive RR intervals, which 
implies that the ventricular rhythm in this and other 
atrial fibrillation patients is random. 

One may also notice that the histogram of the same 
patient is positively skewed (Fig 5). The shortest RR in
tervals fall in the 400 to 450 ms grouping, while the long
est RR intervals fall in the 1,300 to 1,500 ms group. The 
duration of the shortest RR intervals represents the func
tional refractory period (FRP) of the AV node. The 
median RR interval is just over 700 ms. 

In Figure 6 all 500 RR interval durations are plotted 
against their interval numbers. Each point represents 
an RR interval duration. No points are present beneath 
the 400 ms line. This implies that the AV node did not 
allowatrial impulses to pass at intervals shorter than 
400 ms, therefore the FRP is approximately 400 ms. 

FASTTAKE 

The refractory period of the AV node-His system 
will vary continuously during atrial fibrillation since 
it depends on the variabie length of RR intervals. 
Atrial impulses of shorter duration than the 
functional refractory period will not be allowed 
passage through the AV node-His system. 
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Fig 7. Example of concealed conduction: EeG of a pa· 
tient with a first·degree AV block during rigt'lt atrial 
electrical stimulation. The PP interval is 850ms, the 
PR interval 300 ms. The p. is an induced atrial ex· 
trasystole, which is blocked. The next "normal" P wave 
is followed by a PR interval of 370 ms. This lengthen
ing of the PR interval apparently is due to the partial 
but invisible (concealed) conduction of the atrial ex
trasystole p •. 

We know from clinical electrocardiography that the 
refractory period duration of the AV conduction system 
is a function of the immediately preceding cycle length 
(RR interval). The longer the preceding RR interval, the 
longer the refractory period that follows the QRS com
plex (Ashman phenomenon). Since RR intervals are 
constantly changing during atrial fibrillation, the refrac
tory period of the AV node-His system will also vary 
continuously in relation to preceding RR intervals. 

Mechanisms of Concealed Conduction 
That the AV node-His system will not allow the passage 
of impulses that are shorter in duration than the fRP 
is easily understandable. However, why RR intervals 
should be two, three, or four times longer than the AV 
nodal FRP is not as easily comprehensible. Long RR 
intervals with an AV nodal FRP of 400 ms and a contin
uous supply of rapidly succeeding atrial impulses 
(approximately 6OO/min or 1 impulse/loo ms) can be 
explained by a mechanism which is known as "concealed 
conduction. " 

Some knowledge of this mechanism is essential to 
understand why the ventricular rate in atrial fibrillation, 
even among untreated patients, is compatible with life 

Continued 
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Atrial Fibrillation Patient 
Treatment: Digitalis 
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Fig 8. Histogram of the same atrial fibrillation patient 
demonstrated in Figs 2-5, here during digitalis treat· 
ment. A substantial increase in the number and dura· 
tion of RR intervals resulted in decreased ventricular 
rate. Median RR interval increased from 700 ms (Fig 
5) to 950 ms. 

and often allows for a certain amount of physical exer
cise. Obviously, there are exceptions to the ruIe: Patients 
with coronary heart disease, atrial fibriIIation, and a 
mean ventricular rate of I20/min may experience severe 
symptoms due to myocardial ischemia. For these pa
tients, converting the atrial fibrillation to sinus rhythm 
or lowering the ventricular rate can be life saving. 

Remember that in atrial fibriIIation the AV node-His 
system is between the fibriIIating atria and the irregular, 
but otherwise organized, eIectrical activity of the ventri
des. During atrial fibrillation the AV node protects the 
heart against excessively high ventricular rates and fibril
lation by sealing down the high, irregular atrial rate 
toward an acceptable albeit irregular ventricular rate. 
A normally functioning AV conduction system is there
fore a crucial safeguard against sudden death in the pres
ence of rapid ectopic atrial rhythms. Concealed conduc
tion in the AV node is the functiorial substrate of that 
safeguard. 

Concealed conduction was flTst observed in 1894 by 
Engelmann, a German physiologist working at the Uni-
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versity of Utrecht. 12 By dosely watching the contrac
tions of an isolated perfused frog's heart, Engelmann 
discovered that every effective atrial contraction, 
whether or not it elicited a ventricular systole, prolonged 
the subsequent AV interval. This is the phenomenon for 
which LangendorfJ3 coined the term concealed con
duction in his classic paper in the American Heart Jour
na/54 years later. He also established its clinical impor~ 
tance and even predicted the basic electrophysiologic 
mechanism. 

An atrial impulse that penetrates the ÀV node, but 
is not conducted to the ventricles, slows down the con
duction of the following atrial impulse. Partial penetra
tion of a blocked (not visibly conducted) atrial extrasys
tole into the AV conduction system may be detected by 
a lengthening of the subsequent PR iliterval on ECG 
(Fig 7). Conduction is thus called concealed when its 
presence on ECG is recognizable only indirectly by its 
af ter -effects. 14 Continued 

FASTTAKE ____________________________ __ 

Concealed conduction, first demonstrated in 1894 
by Engelmann, demonstrates that atrial impulses 
may penetrate the AV node without, being con
ducted to the ventricles. This partial penetration, 
which slows down conduction of succeeding 
impulses, may be observed in the lengthening of 
the subsequent PR interval on EeG. 
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Continued 

It has been demonstrated, experimentally and clini
cally, that the aforementioned sealing down of the atrial 
rate in atrial fibrillation is the result of repeated con
cealed conduction of the atrial impulses. This can easily 
be envisioned: Immediately after a conducted atrial im
pulse (one that has resulted in a QRS complex), all subse
quent atrial impulses that fall in the refractory period 
of the AV node will be blocked. Then in the diminishing 
refractoriness of the AV node, the next atrial impulses 
may penetrate partially, allowing subsequent atrial im
poIses to penetrate a little further. However, a number 
of atrial impulses will still be blocked until one f'mally 
reaches the ventricles. Thus, the length of each RR inter
val in atrial fibrillation is dependent on (1) the AV-node 
refractory period, and (2) the degree of concealed con- . 
duction in the AV node. 

Degree of Concealed Conduction 
The degree of concealed conduction in the AV node de
pends on the number, regularity, strength, and direction 
of the atrial impulses that reach the AV junction. It is 
also influenced by electrophysiologic properties and the 
number of AV node celIs involved in the conduction pro
cess. Thus there are two major factors that control the 
degree of concealed conduction in the AV node and the 
duration of RR intervals longer than the FRP: (J) the 
number and quality of the atrial impulses that reach the 
AV junction, and (2) the number and functional condi
tion of the cells in the AV node. 

An increase in the number and quality of atrial im
pulses that reach the AV junction in a given time will 
increase the degree of concealed conduction and thus 
the duration of RR intervals. This factor, and the slow
ing effect of digitalis on the ventricular rate in atrial fi
brillation, may account for the increase in number and 
duration of RR intervals and thus for the decrease in 
ventricular rate. 

In Figure 8 the effect of digitalis on the histogram of 
the same atrial fibrillation patient (Figs 2-5) is shown. 
Ventricular rhythm remains random, while the histo
gram changed sigoificantly. Although the effect of digi
talis on the AV node can be demonstrated by an increase 
in the FRP from 400 ms (Figs 5,6) to approximately 
500 ms (Fig 7), the major decrease in the ventricular rate 
is caused by a substantial increase in the number and 
duration of RR intervals. The median RR interval in
creased to 950 ms. 

Other Studies 
The effect of the number and functional condition of 
AV node cells is illustrated by a comparative study of 
atriaI fibrillation in dog, man, and horse. 15 The AV 

Continued 
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1. Known hypersensitivity 10 the d rug . 
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The administration of oral hypoglycemic drugs has been reported to be associated with 
increased cardiovascular mortality as compared to treatment with diet alone or diet plus 
insulin. This warning is based on the study conducted by the University Group Diabetes 
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ness of glucose-Iowering drugs in preventing or delaying vascular complications in patients 
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polentlal risks and advanlages ol DlABINESE and ol alternalive modes ol therapy. 
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result trom excessive waler retenlian and include hypanatremia. low serum osmolality, and high 
urine osmotity. 

DOSAGE AND ADMINISTRATION 
There is na l ixed dasage regimen for Ihe management of diabetes melJitus wilh DIABINESE or 
any olher hypoglycemic agent. In addilian 10 the usual monitoring of urinary glucose, the patient's 
blood glucose must also be manitored periodically la deler mine the minimum eHective dose (or the 
patienl: la detect primary failure, and la detect secandary lailure. Glycosylated hemoglobin levels 
mayalso be ol value in monitoring the patient's response la therapy. 

The total daily dasage is generally taken al a single time each marning wilh breaklast. Occasion
ally cases ol gaslrointeslinal inlalerance may be relieved by dividing the daily dosage. A LOADING 
OR PRIMING OOSE IS NOT NECESSARY ANO SHOULO NOT BE USED. 

Initial Therapy: 1. The mild la moderalely severe. middle-aged, stabJe, non-insulin-dependent 
diabetic palient should be slarted on 250 mg daily. Older patients should be starled on smaller 
amounls of OIABINESE, in Ihe range of 10010 125 mg daily 
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Dosage may subsequently be adjusted upward or downw~rd by increments ol nol more than 50 la 
125 mg al intervals of Ihree la live days la abtain aptimal contra!. More frequent adjuslmenls are 
usually undesÎrable. 

Maintenance Therapy: Most moderately severe, middle-aged, slabJe nan-insulin·dependenl 
diabetic. palients are controlled by appraximalely 250 mg daily. Many invesllgators have found thai 
same mIlder diabetics do weil on dally doses of 100 mg or less. Many of the more severe diabetics 
may require 500 mg daily lor adequale conlrol. PATIENTS WHO 00 NOT RESPONO COMPLETELY 
TO 500 MG OAILY WILL USUALLY NOT RESPONO TO HIGHER OOSES. MAINTENANCE OOSES 
ABOVE 750 MG OAILY SHOULD BE AVOIOEO. 
SUPPLY: Blue, 'O'-shaped, scored lablels in sirengihs of 100 mg, labiel code 393: (100's, NOCN 
0663-3930-66: 500's, NOCN 0663-3930-73: and 100 unil doseollO x 10. NOCN 0663·3930-41) 
and 250 mg, labiel code 394: (100's, NOCN 0663-3940-66: 250's, NOCN 0663-3940-71 : lOOO's, 
NOCN 0663-3940-82: 100 unil dose of 10 x 10. NOCN 0663-3940-41 : and 28's O·Pak, NOCN 
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CAUTION: Federallaw prahibits dispensing without prescription. .» 
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node, thus the number of no dal cells, increases with the 
size of the animal. There is substantial evidence to sup
port a more or less identical atrial excitation pattern dur
ing atrial fibrillation in these three mammalian species 
studied. The decrease in median ventricular rate may 
be attributed to the increase in nodal cell number. Figure 
9 shows the median RR intervals during atrial fibrilla
tion in untreated dogs, human patients, and horses. 

In any patient the number of cells present in the AV 
node is, of course, constant, although we may assume 
that the same number of cells is not involved in the same 
fashion at all times during the AV conduction process. 
The functional properties of the AV node cells may 
change during life, which may explain why elderly pa
tients generally have a lovver heart rate during atrial fi
brillation than younger ones. 

The effect of most drugs (eg, digitalis, quinidine, vera
pamil) on the ventricular rate during atrial fibrillation 
can be explained by their respective action on both the 
atrial myocardium and the AV node-Ris system. Any 
drug that causes a decrease or increase of the ventricular 
rate in atrial fibrillation probably exerts its major ef
fect on atrial cells. 

Wolff-Parkinson-White Syndrome 
The occurrence of atrial fibrillation threátens the lives 
ofpatients with the Wolff-Parkinson-White (WPW) syn
drome and preferential conduction via the so-called by-
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Flg 9. Median RR intervals in dog, man, and horse with 
atrial fibrillation. (From Meijler Fl, et al: Cardiac Elec
trophys/ology and Arrhythmias, New Vork, Grune and 
Stratton Inc, 1984.) 
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Practice Procedures 
RR Intervals in Atrial Fibrillat ion 

• Length of RR intervals depends on: 
Refractory period of AV node 
Degree of concealed conduct ion 
in AV node 

• . Degree of concealed conduction (and dura
tion of RR intervals longer than functional 
refractory period) controlled by: 

Number and quality of atrial impulses 
that reach AV junction 
Number and functional condition of cells 
in AV node 

pass tract. It has been shown that the FRP of the acces
sory AV pathways in these patients is usually shorter 
than that of the AV node-Ris system, but the fact that 
some accessory pathways lack the capacity for concealed 
conduction is much more dangerous. Under these cir
cumstances the normal protective scaling mechanism 
of the AV node cannot operate because it is short-cir
cuited by the bypass tract, resulting in ventricular rates 
up to 300/min that may cause ventricular fibrillation 
and sudden death. 

Conclusion 
By closely studying the ventricular rhythms of medical 
subjects during atrial fibrillation with SACs and histo
grams under different test conditions (eg, rest and exer
cise, or supine and erect), we have learned more about 
the basic electrophysiologic mechanisms that cause 
.atrial fibrillation and control ventricular rate and 
rhythm. Most drug action may be explained on the basis 
of this knowledge. A subtle interplay between the atrial 
myocardium and the AV node sets the stage for the clini
cal condition of atrial fibrillation patients and suggests 
their optimum treatment. 0 
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• Except for patients presenting with pre
mature atrial or premature ventricular beats, 
atrial fibrillation is probably the most common 
cardiac arrhythmia seen in family practice. 
Usually it occurs in patients with underlying 
heart disease such as mitral stenosis, wbich 
causes atrial distention. Patients with recent 
onset of atrial fibrillation should also be evalu
ated for the presence of other conditions, such 
as pulmonary embolism, thyrotoxicosis, and 
mitral regurgitation or prolapse, in addition to 
mitral stenosis. Atrial fibrillation may also occur 
in sick sinus syndrome patients or in the ab
sence of definable heart disease. 

The hallmark of atrial fibrillation is the find
ing of an irregularly irregUlar pulse on physical 
examination. The ventricular rate during atrial 
fibrillation is usually totally irregular because of 
the varying refractoriness of the atrioventricular 
(AV) node. If the patient is not receiving drugs 
to change AV nodal conduction, the ventricular 
rate is usually 150 beats/min or more. However, 
in patients with advanced AV block, the ventric
ular rate may be as slow as 60 beats/min or less 
and, should the patient have complete heart 
block, the ventricular rate may actually be 
regular but less than 60 beats/min. 

Patients with atrial fibrillation who are other-
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wise in generally good health or free from sig
nificant cardiac disease can endure tbis condi
tion without any difficulty. However, if the 
patient has significant heart disease, so that the 
loss of atrial contraction to ventricular rilling 
becomes important, he will tolerate atrial fibril
lation poorly, and it may precipitate heart 
failure or acute pulmonary edema, particularly 
if he has a rapid ventricular rate. 

The initial goal in treating patients with atrial 
fibrillation is to control the ventricular rate, 
usually by means of drugs that increase AV 
nodal refractoriness. Digitalis and beta blockers 
are often used, as is the calcium channel block
er, verapamil. Verapamil and digoxin, used in 
combination in many patients with atrial fibril
lation, are very effective in slowing a rapid 
ventricular rate. Verapamil should probably not 
be used, however, in patients with disease of the 
SA (sinoatrial) or AV node or in patients with 
the Wolff-Parkinson-Whlte syndrome. 

Direct-current cardioversion may be used in 
selected patients, particularly those in whom 
atrial fibrillation has been of short duration, or 
in other conditions where it is anticipated that 
normal sinus rhythm can be maintained after 
conversion. Atrial fibrillation may also be con
verted to normal sinus rhythm using antiar
rhythmic drugs such as quinidine or procain
amide. Since these patients are at risk for 
embolization, anticoagulant therapy should be 
considered. 0 


