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Concealed AV junctional extrasystoles simulating
second-degree sinoatrial block
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From the Department of Clinical Medicine, Cardiology Centre, University of Florence, Florence, Italy

Concealed AV junctional extrasystoles are described which, conducted in a retrograde manner to the sino-
atrialjunction, interfere with sinus impulses, thus simulating a second-degree, 2:I, sinoatrial block.

The existence of concealed AV junctional extra-
systoles was first suggested by Langendorf and
Mehlman in I947 and later in other reports (Langen-
dorf, I958; Need and Fisch, I962; Langendorf and
Pick, I966; Friedberg, I969; Schamroth and
Surawicz, I971) in order to explain the sudden
occurrence, in particular cases, of PR interval pro-
longation or of nonconducted P waves.
The presence of concealed beats was suggested

because the onset or accentuation of AV blocks, in
other parts of the electrocardiograms, were seen to
be caused by manifest preceding AV junctional
extrasystoles. The refractoriness induced by these
extrasystoles in the AV junction, in fact, hindered
the conduction of subsequent sinus impulses to the
ventricles. In such cases, the suggested presence of
concealed beats whenever the conduction to the
ventricles is hindered, logically attributes the same
effects to the same cause, not to the fortuitous co-
existence of different causal mechanisms.

In other instances (Schamroth and Surawicz,
I97I; Lindsay and Schamroth, I973) the nature of
some AV blocks was dependent upon their occur-
ring only concomitantly with nonmanifest AV
junctional parasystolic discharges.

Other workers, recording the His bundle poten-
tials, have shown the existence, in similar cases, of
His bundle extrasystoles (Rosen, Rahimtoola, and
Gunnar, I970; Narula, I973) or have experi-
mentally reproduced (Damato, Lau, and Bobb,
I97I) phenomena which are analogous to those in
the clinical tracings.

In a case observed by us, concealed AV junctional
extrasystoles led, in our opinion, to the failure of
inscription of sinus P waves in the electrocardio-
gram and not to pseudo AV blocks.

Case report
The Figure shows an electrocardiogram (aVL) recorded

in a 6o-year-old hypertensive female patient. Sinus
rhythm is present with RR intervals of about 81.1
The third ventricular complex is followed by a long

PP interval of I54. Towards the end of the Figure, the
eighth ventricular complex is followed by an AV junc-
tional extrasystole, apparently with (Scherf and Cohen,
I964) simultaneous activation of atria and ventricles,
with a compensatory pause, both included in a PP in-
terval measuring I56, almost the same length as the
long PP interval at the beginning of the Figure.
Phenomena such as those described have been ob-

served several times in the patient.

Discussion
The long PP intervals without manifest extra-
systoles, a little less than double the normal PP
intervals in our case, seem to express a 2: I second-
degree sinoatrial block (with sinus arrhythmia or
concomitant first-degree sinoatrial block: Scham-
roth, I967).

In other parts of the tracing, however, similar
prolongations of the PP interval are evidently caused
by the presence of extrasystoles. It is our opinion,
therefore, in view of the two kinds of lengthening,
and taking into account the observations referred to
previously, that all the long PP intervals in our case
are caused by the presence of an AV junctional
extrasystole, manifest or concealed, followed by a
compensatory pause and not, in some parts of the
tracing, by a second-degree 2: I sinoatrial block. We
believe that the extrasystoles prevent sinus activity
from being manifest. This can only take place if
we assume that the extrasystolic impulses, travelling
backwards through the right atrium, reach the
sinoatrial junction and interfere with the sinus im-
pulses (depolarization of the sinus node does not
occur because, if this took place, owing to the re-
setting of the rhythm, the P waves at the end of the

1 All time intervals are expressed in hundredths of a second.
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FIG Diagram (according to Bellet and Jedlicka, I969), illustrating the conduction of sinus im-
pulses. There is no indication of the conduction of the impulses of the manifest extrasystoles to
the non-specialized atrial myocardium (see text). S= sinus node; SA = sinoatrial junction;
A = atrium; AV=AV junction; V= ventricles.

long PP intervals would appear before they were
expected.)
On the other hand, the extrasystolic impulses do

not give rise to manifest retrograde P waves. The
latter could be lost in the QRS in the case of mani-
fest extrasystoles and, using conventional electro-
cardiography, we would be unable to detect possible
retrograde atrial activation. But, more important,
the impulses of the concealed extrasystoles obvi-
ously do not produce such activation. We think that,
in the course of these extrasystoles, the conduction
of the impulses, blocked in the direction of the ven-
tricles on one side, and blocked in the direction of
the plain atrial myocardium on the other, occurs in
concealed form and retrograde manner, from the
atrioventricular junction to the sinoatrial junction
along the preferential conduction pathways of the
atria, the internodal tracts (James, I963). These
can be traversed backwards both in physiological
(Sherf and James, I969) and in pathological (Cosby
and Bilitch, I972) conditions.

Except for the inverted direction of the impulse
and failure to reach the sinus node, the patho-
physiological mechanism in this case is that which
allows sinoventricular conduction to occur. This
conduction, which leads to the activation by sinus
impulses of the AV junction and ventricles, inde-
pendently of the failed or delayed atrial activation,
has already been suggested by Keith and Flack
(I907) and later experimentally induced by potas-
sium administration (Vassalle et al., I964; Vassalle
and HofEnan, I965; Wagner et al., I966).

In clinical electrocardiography, disturbances in
sinoatrial and sinoventricular conduction may com-
bine in a different manner (see diagrams of Bellet
and Jedlicka, I969), and sinoventricular conduction
has been taken into consideration as a probable
explanation for the single electrocardiographic find-
ings, both during hyperkalaemia (Bellet, I963;
Schamroth, I97I) and independently of the latter
(during atrial arrest occurring in myocardial in-
farction: Jacobson, I972).
The hypothesis could be advanced that in the

present case among the repercussions of hyperten-
sion on the heart (the ST and T changes should also
be seen) a probably hypoxic disturbance has de-
termined a pronounced lengthening of the absolute
and/or relative refractory period of the non-spec-
ialized atrial myocardium; the latter, in any case, is
not excited by the impulses of the concealed extra-
systoles. Instead the conduction pathways in the
atria are less, or not at all, involved, and the extra-
systolic impulses can travel along these pathways.

Instead we rule out the possibility that in our
case the extrasystoles are of sinus origin, with the
conduction to the atria either blocked or not de-
tected. Even in this case the rhythm would reset on
the extrasystole and the long PP interval would be
shorter than it actually is.
As far as we know, this is the first case hitherto

described in which concealed AV junctional extra-
systoles have conditioned the conduction of subse-
quent sinus impulses operating outside the AV
junction. This occurs because of the particular
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manner in which, as we have shown, the ectopic
impulses have been conducted.
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