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Return Extrasystoles.”

DAvID SCHERF.
From the Department of Medicine, New York Medical College, New York City.

In previous reports it has been demon-
strated that “return extrasystoles™ are ob-
served in dogs during auriculo-ventricular
rhythm and simultaneous vagus stimulation
or following fatigue of the conduction sys-
tem by a short lasting tachycardia.'®> The
resulting disturbance of rhythm closely re-
sembled tracings which were registered from
patients in rare cases.* Whenever the
auricles, during auriculo-ventricular rhythm.
contracted at a certain time affer the QRS
complexes the return extrasvstole was ob-
served.

Of importance is the answer to the prob-
lem whether the longitudinal dissociation is
always present as an intrinsic quality of the
specific conduction system between auricle
and ventricle so that the reentry mechanism
works whenever the R-P interval reaches a
certain Jength or whether some damage of the
conduction system must be added. This
would consist in the experiments just men-
tioned, in vagal stimulation or fatigue. An
answer may be possible when more experi-
mental or clinical instances of this arrhythmia
become known, particularly when more con-
ditions are studied under which this dis-
turbance of rhythm occurs.

In view of the paucity of experimental
observations on this subject 2 more situa-
tions, in which the phenomenon of return
extrasystoles was observed will be described
in this report. It was seen (1) during di-
rect warming of the auriculo-ventricular node
of the dog’s heart in situ by a thermode, and
(2) during depression of the sinus and the

* A portion of the costs was defrayed by a grant
from the United Hospital Fund.
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auriculo-ventricular node by mechanical
stimulation of the sinus node area.

(1) Warming of the auriculo-ventricular
node. These experiments were described in
a previous communication in this journal®

The wall of the right auricle was opened
after clamping both venae cava; the area
of the auriculo-ventricular node near the
orifice of the coronary sinus vein was warmed
with a thermode. The warming took place
within 30 seconds after clamping of the veins
was started, that is, at a time when a high
degree of anoxia could not have as yet de-
veloped.

This experiment was performed in 17 dogs.
Return extrasvstoles were observed each time
in these experiments when an auriculo-
ventricular rhythm appeared in which the
auricles contracted after the ventricles dur-
ing the warming. This happened 4 times.

Fig. la shows a tracing obtained in such
an experiment. Before the warmine the vagi
were divided in the neck. During the warm-
ing a relatively slow auriculo-ventricular
rhythm appeared. Deep, peaked inverted
P waves are visible after the QRS complexes.
Whenever the auricles contracted 0.14 sec-
ond or later after the ventricles, a return
extrasystole, due to a reentry mechanism ap-
peared. The intraventricular conduction of
the return extrasystoles was aberrant. Such
extrasystoles appear after the second, fifth,
sixth and seventh auriculo-ventricular beat
in the tracing. Such return extrasystoles
were absent after all the other beats unless
the R-P interval was long.

Fig. 1b shows the same phenomenon in
another experiment of the same type. The
warming caused at first a tachycardia and
the P waves were not visible. Here again
return extrasystoles appeared when the
auricles contracted after the ventricles and
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Fie. la.
Return extrasystoles which appeared during warming of the auriculo-ventricular node.
Fia. 1b.
Return extrasystoles during warming of the auriculo-ventricular node, appearing regularly
with a long R-T interval

TABLE T.

Experiment of Feb, 28, Fig, 1h  Experiment of Feb. 28, Fig. 1a Experiment of April 18
R-P P-R R-P PR R-P P-R
0 0 12 19 0 0
0 0 14 17 13 10
9 0 11 20 12 0
16 10 11 21 14 9
0 0 1 21 3 0
0 0 10 22 9 15
0 0 9 24 \] 0
0 0 10 22 16 9
0 0 9 24 0 0
24 9 7 o] 0 0
12 0 7 0 7 0
11 0 7 [\ 4 0
0 il 8 0 6 0
10 0 8 \] 0 0
11 0 10 24
10 0 7 0
12 16 7 0
12 17 —_——
10 0 13 0
0 0 14 20
0 0 12 0

4 0
14 20
12 25
14 22
0 0
0 0

.

the R-P interval reached a length of 0.12
second. Premature contractions did not fol-
low any other beat. Therefore a reentry
mechanism can be assumed.

The tracings from the 2 other experiments
of this series showed the same picture.

Table I gives the measurements obtained
in 3 tracings with return extrasystoles. They
show clearly that a return extrasystole oc-

curs when the R-P distance reaches a cer-

tain length. The reciprocal duration of the

R-P distance and of the following R-P inter-
val is evident. All beats in which the P
waves were hidden in the QRS complex or
in which positive P waves preceded the QRS
complex are designated with “O”. Following
beats of this type return extrasystoles were
absent, for obvious reasons.
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Fre. 2.
Return extrasystoles during reflex inhibition of the sinus- and the auriculo-ventricular node.

(2) Depression of sinus and auriculo-
ventricular node. This phenomenron was de-
scribed in a previous paper in this journal”
The subepicardial injection of hypertonic
solutions of sodium chloride or calcium chlor-
ide, as well as digitalis or strophanthin in
the sinus node area of the right auricle led
in a certain percentage of experiments on dogs
to a depression of the sinus node. Frequent-
ly the deeper auriculo-ventricular nodal cen-
ters were also inhibited. This depression
was particularly pronounced in one experi-
ment in which during the auriculo-ventricular
rhythm the auricles contracted after the
ventricles.

The heart of the dog was exposed during
nembutal-morphine anesthesia. Both vagi
were severed in the neck. Then 0.1 cc of
a 5% solution of calcium chloride was in-
jected subepicardially in the area of the head
of the sinus node. Immediately a marked
bradycardia appeared and an auriculo-
ventricular rhythm was registered with an
R-P interval of 0.16 second (Fig. 2a). With-
out any other means the length of the R-P
distance gradually increased in the follow-
ing minutes. In Fig. 2b it is 0.17 second
and in Fig. 2c it measures 0.18 second. As
soon as it reached the value of 0.20 second,
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bigeminy and trigeminy appeared (Fig. 2d).
About 2 minutes later and 3.5 minutes after
the injection, the extrasystoles disappeared
and the R-P interval at that time was again
shortened to 0.18 second (Fig. 2e). The
occurrence of trigeminy due to return extra-
systoles was described before.?

Discussion. These experiments show 2 new
ways which lead to the appearance of return
extrasystoles. In both, however, a change of
the condition of the auriculo-ventricular con-
duction system cannot be completely exclud-
ed. This damage could be due to anoxia in
the first experiments in which the exposed
auriculo-ventricular node was warmed al-
though it is rather improbable in view of the
early appearance of the return extrasystoles
and the shortness of the P-R and R-P inter-
vals. In the second type of experiment the
depression of the nodal centers may also have
extended to the deeper sections of the speci-
fic tissue.

Conclusion. Two new methods are de-
scribed which lead to the appearance of re-
turn extrasystoles during auriculo-ventricu-
lar rhythm in the dog. Such extrasystoles
appeared during direct warming of the ex-
posed auriculo-ventricular node in sity and
during depression of the nodal centers by
the subepicardial injection of a hypertonic
solution of calcium chloride.



