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This is another randomly selected ECG from my collection. Usually, I remove the ECG machine interpretation 
(except for the measurements of intervals and deflections), but I decided to leave this interpretation intact 
and visible. 

The title is “Ectopy vs. Aberrancy” but I will also be discussing the poor, often under-appreciated S wave. First, 
“Ectopy vs. Aberrancy.” 

If you look at the first line of the machine interpretation, it refers to a “premature ventricular complex.” It’s 
referring to that premature beat in the middle of the ECG. We’ll just use the three rhythm strips at the bottom 
of the tracing. Do you think that beat represents a PVC? Not at all! 

The beat in question is a perfect example of a right bundle branch block (RBBB). Now, when we say “aberrant 
conduction – what do we really mean? We are referring to an actual bundle branch block (right or left) with a 
classic bundle branch block morphology, or a significant conduction delay in one of the bundle branches 
causing it to widen a bit but without a classic bundle branch block pattern. 

Ectopy refers to an impulse that develops outside the SA node – intraatrial tracts – AV node – His bundle – 
Purkinje fiber system. You may see many references to ectopic beats as impulses that develop outside the 
conduction system, but that is only partially true. An ectopic beat can develop in any part of the conduction 



system except the SA node. Impulses developing in the SA node can very, very rarely be premature but, by 
definition, they are never considered ectopic. 

The significant finding in bundle branch block is that the blocked ventricle depolarizes last. The first half of the 
QRS interval represents depolarization of the normal ventricle through the normal conduction pathways. Does 
that mean that the second half of the QRS interval is conducted only through regular working myocardial 
cells? Not necessarily! There are three possible routes that depolarization of the “blocked” ventricle can take. 
Here’s how this works: 

1. The impulse must pass through the interventricular septum from one side to the other. This must take 
place no matter on which side the blocked bundle branch is located. There are no conducting pathways 
within the interventricular septum. There are conducting pathways that run along each side of it but 
there are no conducting fibers within the septum itself. All conduction within the septum is by cell-to-
cell transmission. 

2. So, the ventricle without the blocked bundle branch depolarizes normally (and first) and then the 
impulse crosses the septum to the other (“blocked”) ventricle. This alone is going to add about 60 msec 
to the duration of the QRS interval because that is how long it takes for an impulse to cross the septum 
entirely in one direction. Under normal circumstances, the septum is being depolarized simultaneously 
from both sides, so it only takes about half that long for septal depolarization. And remember, this is 
occurring while other parts of both ventricles are being depolarized. 

3. Once the impulse has crossed the septum, there are three scenarios that may occur – and each can 
influence the total duration of the QRS interval. 

a. First, the impulse may enter regular, working ventricular myocardium and then discharge the 
entire ventricle cell-by-cell. This will result in the widest QRS due to bundle branch block. 

b. Second, after the normal ventricle has activated, the impulse may immediately enter either the 
right bundle branch or the posterior fascicle (since both course immediately adjacent to the 
septum). If so, the “blocked” ventricle will discharge very rapidly and, at this point, essentially 
normally. If there is a left bundle branch block (LBBB) and the impulse immediately enters the 
posterior fascicle, the QRS will appear to have the morphology of an anterior fascicular block as 
well. This will add about 20 msec to the duration of the QRS interval. Although these QRS 
intervals will be at least 120 msec in duration, they will not be very wide otherwise. 

c. In some cases, after having crossed the septum, the impulse does not immediately enter the 
conducting pathway of the affected ventricle but, later on, eventually does connect and the 
remainder of the ventricle is depolarized via the usual conduction pathways. These QRS 
intervals tend to be intermediate in width, depending on the amount of ventricular 
myocardium depolarized by each method. 

So, the width of the QRS during a bundle branch block is not always determined solely by slow conduction in 
the blocked ventricle. Slowing may be minimal and caused only by the time needed for the impulse to cross 
the septum in one direction. 

But the distinguishing feature is the normal appearance of the first half of the QRS – the part that records the 
normal ventricle being depolarized. Let’s look at this more closely… 

 

 

 



This is the QRS complex that the machine called a PVC. First of all, 
we can clearly see a normal-appearing P′ wave (red circle)with a 
normal P′R interval preceding the QRS. This is a PAC that managed 
to conduct to the ventricles. While the atria were able to be 
depolarized (remember: atrial myocytes have a much shorter 
refractory period than ventricular myocytes), the right bundle 
branch was not fully repolarized, and the impulse encountered it 
during its absolute refractory period. So, while it could not 
conduct down the right bundle branch it was able to conduct 
down the left bundle branch. Does that surprise you? Well, it 
shouldn’t because the right bundle branch has a refractory period 
that is significantly longer than the refractory period of the left 
bundle branch. So, most (but certainly not all) aberrant 

conduction will have a right bundle branch block morphology. 

Notice that this QRS interval has a classic rSR′ morphology. Look at how narrow the small r wave is and the 
smooth, sharp descent to the nadir of the S wave. And notice that there is no slurring or change in slope of the 
S wave as it returns to the baseline and seamlessly continues on as the R′ wave. If you count the small squares, 
you will find that this QRS interval is exactly 120 msec. Which of the three possible pathways for 
depolarization of the right ventricle do you think this impulse followed? Aside from the obvious P′ that 
precedes the QRS, aberrancy is determined by the morphology of the first half of the QRS (i.e., the portion 
that represents normal conduction through the normal ventricle). 

Do not depend on the ST segment and T wave for any distinguishing features between ectopy and aberrancy. 
This morphology represents an expected repolarization abnormality which is present in ALL bundle branch 
blocks; however, repolarization abnormalities are also present in ALL ventricular ectopic beats originating 
outside the conduction system. 

Here is an example of ventricular ectopy: 

This is an especially good ECG snippet because it is a Lead V1 
in which the baseline is RBBB and there is a PVC surrounded 
by two regular beats conducted with RBBB. 

The duration of the baseline beats are somewhere between 
140 and 160 msec (probably closer to 140). The duration of 
the PVC is about 160 msec. 

The PVC has a right bundle branch block morphology – but it 
is certainly NOT a right bundle branch block. Look at the first 
half of the baseline beats – narrow r, sharp, smooth descent 
to the nadir of the S wave with no slurring* of the S wave 
noted. Now look at the PVC – the initial deflection is in the 

opposite direction of the baseline beats and the R wave is wide and slurred. Both have repolarization 
abnormalities but look how bizarre and different the repolarization is for the PVC! 

Now, let’s avoid a misunderstanding about something. When I point out that there is no slurring of the S wave 
in the RBBB beats, I don’t want you to think that that is proof of aberrancy. Aberrant beats can also have 
slurring of the S waves, but many do not; however, it is almost always present in PVCs. It is the slurring that 



often gives the PVCs their bizarre appearance. Slurring during an aberrantly conducted beat often indicates 
the point at which the blocked ventricle is beginning to be depolarized. It is not always obvious – as in this ECG 
and the snippets. 

*slurring – widening of a deflection due to slowing of conduction or a change in the direction of the 
deflection’s vector (red arrow indicates slurring of the R wave in the PVC). 

One thing to remember about an ectopic beat or an aberrantly conducted beat is that – because the ventricles 
are depolarizing in succession instead of simultaneously – we can often see things that would otherwise be 
hidden due to the overlapping depolarizations – such as evidence of an MI in one of the ventricles. 

Now, I want to illustrate an example of why I think S waves are undervalued in electrocardiography. During my 
classes, I sometimes point to a large R wave and ask, “What does this deflection represent?” The answer is 
usually universal – “Ventricular depolarization!” Then I point to an S wave and again I ask, “What does this 
deflection represent?” I usually get silence and puzzled looks. The answer – of course – is ventricular 
depolarization! Another example: I show a 12-lead ECG to the class and I ask “Which is the largest deflection in 
the frontal plane leads?” The answer is invariably one of the R waves when the S wave in Lead III is visibly 
larger than any of the R waves. 

What I want all newbies and those that are a little beyond the introductory level to understand is that S waves 
are also ventricular depolarization and have the same significance as R waves. R waves and S waves are both 
the same depolarization viewed from opposite ends of the lead axis. 

I hoped this discussion has helped you. There will be more, but I think my next post will target the more 
advanced ECG interpreters out there. 

For now, I have suspended my live, in-person classes and am currently reorganizing to do more on-line 
teaching. However, I WILL return to in-person classes as soon as this pandemic is controlled. 

The end of this pandemic is within our grasp! Wear your masks so that they cover both nose and mouth and 
observe social distancing. Avoid those places where non-compliant people congregate. Let’s all get through 
this pandemic together! 

Note to Newbies: In this article I refer to a P′ wave (pronounced: “P prime”). Any depolarization of the atria 
that originates outside the SA node is referred to as a P′ and its interval as a P′R interval. Only atrial 
depolarizations that originate within the SA node can be called P waves. However, it is not a crime if you 
forget! 

 


