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Case report

Ventricular fibrillation associated with aortic stenosis
and coronary cascade
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a b s t r a c t

We report a case of a patient with severe aortic stenosis in the setting of bicuspid valve and

coronary cascade, who was successfully resuscitated from ventricular fibrillation occurring

during physical exertion. Both conditions may cause steal effect leading to myocardial

ischemia and ensuing ventricular tachyarrhythmia. Following replacement of the aortic

valve by mechanical valve prosthesis, the patients declined implantation of cardioverter-

defibrillator rendering doubts about possible independent association between ventricular

fibrillation and coronary cascade.
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1. Introduction

Coronary cascade is an anomaly of coronary artery circula-
tion rarely detected by coronary angiography with reported
prevalence of 0.002% [1]. It is represented by a large
communication between the left and the right coronary
arteries. Unlike coronary artery collaterals present in case of
obstructive coronary atherosclerosis, inter-coronary com-
munications occur in the absence of coronary atherosclero-
sis as possible residuum of left and right coronary artery
anastomosis existing in the embryological coronary circula-
tion [1–6]. We report a case of such coronary cascade
associated with aortic valve stenosis  and ventricular
fibrillation.
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2. Case report

A 45-year-old male with was admitted for further examination
following short stay in a local hospital after cardiopulmonary
resuscitation due to ventricular fibrillation while playing
soccer. No specific changes were present on standard 12-lead
surface ECG. Transthoracic echocardiography showed degen-
erative changes of the aortic valve in the setting of bicuspid
valve with severe aortic stenosis and mild regurgitation
associated with left ventricular hypertrophy and otherwise
good left and right ventricular performance. Trans-radial
coronary angiography revealed a large communication be-
tween the left circumflex artery and ramus posterolateralis
dexter of the right coronary artery in the absence of luminal
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Fig. 1 – Selective left coronary artery angiography visualized right coronary artery (white arrows) through the coronary
cascade (yellow arrows) in the right oblique view (panel A) and left oblique view with cranial tilt (panel B). (For interpretation
of the references to color in this figure legend, the reader is referred to the web version of this article.)

Fig. 2 – Selective right coronary artery angiography
visualized only distal portion of the left circumflex artery
(white arrow) through inter-arterial communication
(yellow arrows) as a consequence of the competitive flow
with the dominant inflow from the left coronary artery. (For
interpretation of the references to color in this figure
legend, the reader is referred to the web version of this
article.)
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narrowing or occlusion. The communication was visualized by
selective injection of both left and right coronary arteries
showing dominant flow from the left coronary artery (Fig. 1)
suppressing residual flow from the right coronary artery
(Fig. 2).

The patient underwent uneventful surgical replacement of
the aortic valve with mechanical valve prosthesis. He declined
implantation of cardioverter-defibrillator and was released
home on the seventh postoperative day.

3. Discussion

We report a case of ventricular fibrillation in a young man that
might have been associated with both present conditions.
Severe aortic stenosis is traditionally connected with possible
coronary hypoperfusion during physical activity and possible
proarrhythmic effect of the entailing myocardial ischemia [12].
Similar effect of myocardial hypoperfusion during physical
exertion can occur in the presence of coronary cascade [13].

Inter-coronary continuity, also referred to as coronary
cascade, is one of the anomalies of coronary circulation that is
only rarely detected on coronary angiography [1–5]. Compared
to the tortuous and intramurally located collaterals [6],
coronary communicants form direct connections between
two main coronary arteries, are extramurally located, straight
in their course, and large in diameter generally exceeding
1 mm. Two types of coronary cascade were previously
described including communicants between the left circum-
flex artery and the right coronary artery located in the
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posterior atrio-ventricular groove (as in our case), and
communicants between the left descending artery and ramus
inter-ventricularis posterior of the right coronary artery in the
distal inter-ventricular groove [1–5].

True prevalence of the coronary cascade is unknown. The
first ever published case was reported by Weiner et al. in 1979
[7]. One postmortem study of 100 human hearts from
individuals with an average age of 61 years described 7 cases
of inter-coronary continuity [3]. Our case is the first docu-
mented coronary cascade out of 40,837 coronary angiogra-
phies performed in the department, which corresponds to the
incidence of 0.002%, and is consistent with the 0.002%
incidence of inter-coronary continuity found in 126,595
consecutive coronary angiographies evaluated by Yamanaka
et al. [1]. Other authors observed one case of coronary cascade
in 12,674 and 7986 consecutive coronary angiographies,
respectively [8,9].

The origin of such a large inter-coronary communication in
the absence of atherosclerotic coronary disease also remains
unknown. Persistence of the original direct anastomosis
between the left and the right coronary arteries, which is
present in the embryological coronary circulation has been
suggested thus ranking the condition among congenital
malformations [2–4]. Histological examination demonstrated
no structural difference between the communicants and
normal coronary arteries, while their wall structure differed
from that of collaterals [4].

The clinical significance of coronary cascade has to be
determined. Specifically its potential role in giving rise to
ischemia due to possible steal phenomenon and its proar-
rhythmic effect is unknown. Coronary cascade can serve as a
natural bypass in a case of significant obstructive coronary
atherosclerosis [10]. However, unidirectional flow through the
communication has been also suggested to cause inadequate
myocardial perfusion and myocardial ischemia by the steal
phenomenon [11,12]. In prior reports, history of chest pain on
physical exertion based the referral to coronary angiography.
Independent relation between ischemia induced by the steal-
phenomenon and resultant ventricular tachyarrhythmia has
not been reported so far. Concurrence of the severe aortic
stenosis with left ventricular hypertrophy and the coronary
cascade forestalled identification of such a causal connection
in our patient. However, coronary malformation (as generally
all conditions associated with myocardial ischemia arising
from the steal effect) should be always considered a potential
risk of sudden cardiac death.
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