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Diagnosis of interatrial block
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1 Introduction

In the 70’s, we classified for the first time the blocks at
the atrial level into interatrial blocks (IAB)," partial and
advanced, and other types of atrial blocks including the
concept of atrial aberrancy, and atrial dissociation.” The
concept of IAB, the most frequent and relevant blocks at the
atrial level mean that exist a delayed conduction between
the right and left atrium (RA and LA). We also divided
them using the same concept as at ventricular, sinoatrial,
and atrioventricular (AV) level into 1% degree or partial
(P-IAB), 3" degree or advanced (A-IAB), and 2™ degree or
intermittent.”! The location of atrial fibrosis, that in the ma-
jority of cases is the responsible of delay of conduction in-
volves much more part of the atria that just the isolated
Bachmann bundle.

2 Electrophysiological and ultra-structural
mechanism of IAB

Although the delay of conduction may be located in any
part of the atria certainly in the case of A-IAB involves,
especially the upper part of the interatrial zone around the
Bachmann’s bundle. The rest of the atria is more or less
involved in the presence of A-IAB. This also happens in
P-IAB, although in this case, the upper part of the LA is
more preserved, and the stimulus may arrive to the LA with
delay but though the Bachmann’s bundle.

In patients with IAB, there are electrophysiological and
ultrastructural changes in atrium myocardium that explain
the appearance of atrial fibrosis and the delay of conduc-
tion.”) Reduced conduction velocity present in atrial fibrosis
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can arise especially from: (1) increased axial resistance and
the gap junctions between cardiomyocites,®” and (2) de-
creased maximum upstroke velocity of AP due to reduced
Na current density."®)

3 Theclinical diagnosisof IAB

The clinical diagnosis of IAB is based in the detection of
delay of conduction of the sinus stimulus between RA and
LA. The diagnosis of partial of advanced IAB may be per-
formed easily by analyzing the surface ECG (12 and 3 or-
thogonal leads) (see later). However, we have to remember
that it is necessary the presence of three criteria to define an
ECG pattern which caused by a block or delay of conduc-
tion and all three have been demonstrated that occur in the
case of IAB:'”! (1) the ECG pattern may appear transiently,
and the pattern may change abruptly and progressively to
more advanced forms; (2) the ECG pattern may appear
without associated processes such as cardiac chamber
enlargement or ischemia, although in many cases, one or
more of these conditions may coexist; and (3) the ECG pat-
tern can be experimentally reproduced.'” There are other
electrical and imaging methods to detect the presence of
IAB. We will only mention here a brief summary of them.
The vectocardiogram (VCG) provide us the possibility to
diagnose also the IAB through the changes of the P loop.”!
These changes may probably, if correlated with the presence
of atrial fibrosis detected by cardiac magnetic resonance
(CMR), give a better information of the degree and localiza-
tion of atrial fibrosis than changes of the P wave in surface
ECG.M

The diagnosis of IAB can also be confirmed by invasive
and non invasive electro-mapping techniques.”'? Finally,
the diagnosis of IAB may also be suggested by non invasive
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imaging techniques, that includes new echocardiographic
methods, specially 3D speckle-tracking echocardiography
that allows to measure the LA strain with excellent repro-
ducibility,"*'" and by the new delayed enhancement mag-
netic ressonance imaging (MRI) techniques,!">' that allows
visualizing the presence of atrial fibrosis responsible for the
delay of conduction in the atria.

4 The diagnosis of IAB by surface 12 leads
ECG

If the stimulus is delayed but still can cross the septum
through the normal way (Bachmann’s bundle), the P-wave
duration will be prolonged (> 120 ms) and the morphology
usually shows a “notch”, representing P-IAB (the so
wrongly called “P-mitrale”). However, if the stimulus is
completely blocked in the zone of the Bachmann’s bundle
(upper part of the atria) and the activation of the LA have to
follow a caudo-cranial activation (through the coronary si-
nus), this represents A-IAB. The changes produced in the
P-wave, longer duration and “plus/minus” morphology in
the inferior leads II, III and aVF, are characteristic.

4.1 P-wave duration measurement (Figure 1)

In the surface ECG, the measurement of the P-wave and
the diagnosis of IAB may be done at a first glance if the
ECG recording and the morphology in II, III and aVF is
clear and free of artefact or pacing spikes. However, in or-
der to be sure about the measurement in difficult cases
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Figure 1. The second part of P wave isisodiphasic in lead |1
but “positive-negative” in lead 111 and VF.

and for research purposes, consistency on the measurements
is the key. Analyzing digitalized ECG images using ampli-
fication is paramount as well as using ECG devices that
allow at least three simultaneous channels (6 or 12 channels
are ideal). Particular attention should be given to the six
leads of the frontal plane at the same time, because it is
where we will better identify the changes to the P-wave
duration and morphology produced by IAB. However, the
horizontal plane leads especially lead V1 for the possible
diagnosis of associated LA enlargement (especially the
Morris index and the P-terminal force in lead V1) should be
also checked.

To perform a good measurement of the P-wave duration,
it is important to check and define the interval between the
earliest detection of the P-wave (onset) in any lead of the
frontal plane and the lead where the end of P wave is de-
tected. Once these two points are defined with lines, the
P-wave duration can be measured using semi-automatic
callipers, or other more sophisticated methods (Geogebra
method).

4.2 TheECG diagnostic criteria
4.2.1 First degreeof P-IAB (Figure 2A)

The P-wave has a normal electrical axis. The electrical
impulse is conducted from the RA to LA through the
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Figure 2. ECG features of normal P wave (A), P wave of
P-IAB (B), and P wave of A-IAB (C). A-IAB: advanced intera-
trial blocks; P-IAB: partial interatrial blocks.
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Figure 3. Typical example of A-IAB with clear P wave “positive-negative” in Il, Il and VF with a P wave duration > 200 ms.

A-IAB: advanced interatrial blocks.

normal propagation route but with a delay at the Bachmann
region.

The ECG shows that the P-wave duration is > 120 ms,
and usually is bimodal (“notched”) in leads I, II, III, and
aVF and sometimes in leads V4-V6.

In the presence of P-IAB, LA enlargement (LAE) is rela-
tively common. In fact, it has been considered that the wide
and bimodal P-wave of LAE is better explained because of
underlying IAB rather than the longer distance that the im-
pulse has to go across. The morphology of the P-wave in
lead V1 allows presuming if there is an associated LAE. In
this case, the last part of the activation is directed backwards
because the LA enlarges in this direction and then the P
wave is going also backwards with a large part of the P
wave falling in the negative hemi-field of lead V1 what is
recorded in VCG as a figure of “eight” or “zig-zag”. Some-
times, it is possible to record the progressive nature of IAB.

422 Third degreeor A-IAB (Figure2 B and 3)°"

The diagnosis of A-IAB is made when a P-wave duration
is > 120 ms and the morphology of the P-wave in the infe-
rior leads (II, 111, aVF) is biphasic or “positive-negative”.

There are different atypical patterns of A-IAB that should
be also taken into account: in lead II, the final component of
the P-wave can be seen as “isodiphasic” or even “posi-
tive-negative-positive”. In this case, in order to be conclu-
sive about the A-IAB diagnosis, the P-wave in leads III and
aVF should be clearly “positive-negative” (Figure 1).

In some cases, the ECG morphology can be “positive-
negative” in lead II, and completely negative in III and aVF

(Figure 4). Sometimes, the initial positive component of the
P-wave in all three leads may be very small (and difficult to
see without magnifying it) mimicking a completely negative
P-wave also in lead II, suggesting a junctional rhythm.
However, the P-wave is sinus because the positive polarity
in the other leads especially V5-V6, confirms the sinus origin.

Finally, in some cases of young patients with high atrial
septum aneurysm or septal defect, the stimulus may not be
able to cross the upper part of septum but may arrive
quickly to LA and depolarize it with some caudo-cranial
activation. In these cases, a “positive-negative” morphology
may be seen in the inferior leads but the P-wave duration
maybe less than 120 ms.

423 Second-degreeinteratrial block!®*®

Similarly to the conduction block at the AV junction, SA
junction, or the ventricles, IAB may occur transiently on a
beat-to-beat basis or associated with changes in heart rate
(brady- or tachy-dependent) or following pauses induced by
premature contractions. Therefore, the P-wave morphology
may show transient morphology changes in the same re-
cording.

5 Clinical implications

There is strong evidence that [AB, particularly advanced,
predicts atrial fibrillation (AF) and that the longer the
P-wave duration, the stronger the association. The associa-
tion of A-IAB with AF/atrial flutter that was described by
our group in 1988,"! and has been now named Bayés
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Figure4. In thiscaseof A-IAB (P = about 160 ms) due to the presence of extensive LA fibrods, the first part of P wavein 111, and
VF isisodiphacic, but the onset of P wave in |1 clearly starts before the negatively of P in 11 and VF. A-IAB: advanced interatrial

blocks; LA: left atrium.

syndrome,**** is much more frequent than what we initially

thought even in a cohort of normal old people.””! The pres-
ence of some clinical characteristics like advanced age,
structural heart disease and ambient arrhythmias make the
association even stronger.*!

It has been also described that patients with I[AB may
also be at higher risk of stroke,* and that in very old people
the prevalence of A-IAB is of 25% and is associated with
previous stroke and cognitive impairment and dementia.'*®)

6 Conclusions

IABs are located in the zone of the high/middle septum
especially close to the Bachmann’ bundle area but some
parts of the right atrium and beyond the interatrial septum in
the LA usually is also involved.

In case of first-degree P-IAB, the ECG shows a P-wave
duration > 120 ms. If the block is of third degree (A-IAB),
the P-wave is also prolonged, and the second part of the
P-wave in the inferior leads becomes negative due to retro-
grade activation of the LA (P + in leads II, III, and aVF).

IABs are separate entities from left atrial enlargement.
However, the two conditions are often associated what can
be suspected if negative terminal P-wave forces in lead V1
are present.

VCG is not necessary to diagnose IAB but the morphol-
ogy of the P loop may probably help to define the intensity
and location of atrial fibrosis.

There are important implications related to the presence
of IABs. They are frequently associated to supraventricular
arrthythmias (specifically AF), stroke, and cognitive im-
pairment.
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