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ECG of the Month

6-year-old 4.2-kg (9.2-1b) castrated male Yorkshire

Terrier mix was evaluated because of a suspected
anaphylactic reaction secondary to a bee sting on the
right pelvic limb. Shortly after being stung, the dog
vomited and became tachypneic, which prompted
the dog’s owner to seek veterinary medical attention.
The dog was not receiving any medication at the time
of the evaluation, and no previous medical problems
were reported. At the evaluation, the dog appeared
anxious and aggressive. Physical examination find-
ings were unremarkable except for an irregular heart
rhythm and a heart rate of 66 beats/min. A single lead
II ECG was acquired (Figure 1) to characterize the
dog’s irregular rhythm and relative bradycardia.

ECG Interpretation

The ECG recording (Figure 1) was most consis-
tent with a distributional pattern called escape-cap-
ture bigeminy.! We proposed 2 possible explanations
for this dog’s underlying bradyarrhythmia that estab-
lished the conditions for escape-capture bigeminy.
Both explanations involved dysfunction of the sinus
node. One possibility was that the dog had sinoatrial
block with a fixed conduction ratio of, for example,
2:1 (illustrated by a ladder [Lewis] diagram [Figure
2D. In this scenario, the dog’s sinus rate was 66 de-
polarizations/min, but for every 2 sinus node depo-
larizations, only 1 was conducted to the atrial myo-
cardium. An alternate explanation was that the dog
had profound sinus bradycardia and the sinus rate
was 33 depolarizations/min. The junctional escape
complexes present throughout the tracing did not al-
ter the sinus node’s cycle duration. Sinoatrial node
entry block, lack of retrograde atrioventricular (AV)
conduction, or a combination of both could explain
this finding. On close inspection, the junctional es-
cape complexes did not appear to depolarize the atria
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in a retrograde manner because there was no overt
evidence of P waves preceding or superimposed on
the QRS-T complexes. However, retrograde AV con-
duction to the atria could not be completely excluded
because only a single lead (ID) tracing was acquired.

The atrial rhythm in this dog was deemed of sinus
origin at a fixed rate of 33 depolarizations/min. The
ventricular rhythm was irregular (mean rate, approx
70 depolarizations/min) and distinguished by a recur-
rent alternating pattern of paired QRS complexes of
2 slightly different morphologies. The upright, nar-
row QRS complexes with consistent P waves and a
fixed PQ interval represented impulses originating in
the sinus node that followed normal AV conduction.
The upright and narrow QRS complexes without
P waves and with slightly increased voltages (relative
to voltages of the normal QRS complexes) represent-
ed junctional escape complexes. These were deemed
junctional escape complexes because of their upright
and narrow morphology and their occurrence fol-
lowing a pause, albeit brief. The junctional escape in-
terval from the normally conducted QRS complexes
was consistently 1,000 milliseconds, equivalent to an
instantaneous rate of 60 depolarizations/min (a typi-
cal AV node-His bundle depolarization rate of dogs?).
The timing of the sinus P waves that were conducted
normally to the atria and ventricles provided the so-
called sinus capture complexes, which consistently
fulfilled the escape-capture sequence. Depression
of the J-point (ST segment depression) was present
throughout the tracing, suggesting injury or ischemia
to the left ventricular subendocardium or right ven-
tricular subepicardium.?

Following the ECG examination, the dog was ad-
ministered diphenhydramine hydrochloride (10 mg,
IM) for a suspected anaphylactic reaction secondary
to the bee sting and discharged to the client. The dog
was reevaluated 10 days later, and an ECG examina-
tion was repeated (Figure 3). A normal sinus rhythm
was present throughout the duration of the ECG re-
cording, and the J-point had normalized. The dog’s
owner reported complete resolution of the dog’s clin-
ical signs within 24 hours after the initial evaluation.
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Figure |—Lead-Il ECG tracing obtained from a 6-year-old dog that was examined because of a suspected anaphylactic reaction

secondary to a bee sting. The rhythm diagnosis is sinus bradycardia and escape-capture bigeminy. Notice the junctional escape
complexes (asterisks) are each followed by a sinus capture complex. Depression of the J-point (ST segment) is also apparent.
Paper speed = 25 mm/s; | cm = | mV.
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Figure 2—Lead-Il ECG tracing from the dog’s ECG recording in Figure | and ladder diagrams of the 2 proposed mechanisms for
the dog’s underlying bradyarrhythmia. In each ladder diagram, SA represents sinoatrial node conduction, A represents atrial activa-
tion, AV represents atrioventricular node or junction conduction, and V represents ventricular activation. One possible explana-
tion (A) is that there is 2:1 SA block with a sinus rate of 66 depolarizations/min. An alternate explanation (B) is that there is marked
sinus bradycardia with a sinus rate of 33 depolarizations/min. For escape-capture bigeminy to persist, the junctional escape com-
plexes (asterisks) cannot reset the sinus node via retrograde atrioventricular conduction. Paper speed = 25 mm/s; | cm = | mV.

Discussion

The dog of the present report had a bigeminal
rhythm termed escape-capture bigeminy. This bigemi-
nal rhythm disturbance is considered exceedingly rare
because unique conditions are necessary for this rhythm
to persist. Both of our proposed explanations (Figure 2)
for this dog’s underlying bradyarrhythmia had the con-

ditions required for escape-capture bigeminy to persist.
For persistence of escape-capture bigeminy, the effective
intersinus interval (ie, the time between conducted si-
nus impulses [approx 1,800 milliseconds in this dog])
has to exceed the sum of the escape interval (approx
1,000 milliseconds in this dog) and its refractory period,
and the escape complex cannot alter the sinus node’s
cycle duration (eg, because of retrograde AV conduc-
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Figure 3—Repeated lead-Il ECG tracing obtained from the dog in Figures | and 2 ten days after treatment with diphenhydramine
hydrochloride because of the suspected anaphylactic reaction secondary to a bee sting. Notice the dog’s sinus bradycardia and
J-point depression have resolved, and the ECG tracing reveals a normal sinus rhythm with a mean heart rate of 90 beats/min. Paper

speed = 50 mm/s; | cm = | mV.

tion). Although these proposed explanations can be
considered plausible, neither can be proven without re-
sults of an intracardiac electrophysiological assessment.

Numerous cases of escape-capture bigeminy in hu-
mans-4-¢ and less frequently in cats’® have been previ-
ously reported. To our knowledge, escape-capture bi-
geminy in dogs has never been reported. Several forms
of escape-capture bigeminy are possible, but the most
common forms in humans are associated with sinus node
dysfunction or second-degree AV block.® Previous cases
reported in the veterinary medical literature have all in-
volved cats and were associated with second-degree AV
block, most likely because of the relatively fast ventricu-
lar escape rhythm that is common in cats with bradyar-
rhythmias. The case described in the present report
is an example of escape-capture bigeminy secondary to
transient sinus node dysfunction in a dog; the features
of the case resemble those of junctional escape-capture
bigeminy in a human in which sinus node dysfunction
was diagnosed via electrophysiologic testing.

It was our hypothesis that the anaphylactic response
secondary to the bee venom contributed to the underly-
ing bradycardia and J-point depression in the dog of the
present report. In humans, most patients that have ana-
phylaxis secondary to an insect sting develop tachycar-
dia.!® However, in a subset of patients, bradycardia can
develop following insect stings; this response is thought
to be secondary to a Bezold-Jarisch (vasovagal) reflex trig-
gered by a coronary vasospasm that results in heightened
vagal tone.'*-12 In humans, J-point deviation secondary to
coronary vasospasm can occur secondary to bee stings
(and other allergenic insults) owing to release of vasoac-
tive mediators from mast cells.!? This is referred to as al-
lergic angina or Kounis syndrome. This mechanism, cou-
pled with the vomiting episode that can also be associated
with increased vagal tone, could have contributed to the
transient sinus node dysfunction in the dog of this report.
This hypothesis was further supported by resolution of
the bradyarrhythmia and normalization of the J-point fol-
lowing empirical treatment as detected at the 10-day re-
check examination (Figure 3). An atropine response test
could also have been performed to help implicate elevated
vagal tone as a contributing factor of the bradyarrhythmia.
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