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Split Right
Coronary Artery

Its Definition and Its Territory

We report here, for perhaps the 1st time in the English-language literature, the extent of
the territory fed by the anterior bifurcation of the (anomalous) split right coronary artery
(RCA). A 64-year-old man presented with an occlusion of the anterior bifurcation of a split
RCA—which resulted in an infarct that involved both the inferoseptal left ventricular wall
and the anterior right ventricular free wall. Split RCA is the same anomaly as the improp-
erly named “double right coronary artery.” In reality, there are not 2 RCAs, but only split
portions of the posterior descending branch of the RCA, with 2 separate proximal courses.
(Tex Heart Inst J 2008;35(4):477-9)

n December 2007, a 64-year-old hypertensive man, a chronic smoker with dys-

lipidemia, presented at the hospital 6 hours after the onset of chest pain. In the

emergency room, an electrocardiogram (ECG) showed a pre-existing right bun-
dle branch block with new Q waves in the inferior leads and ST-segment elevation in
the anterior precordial leads (Fig. 1). Cardiac enzymes were elevated (creatine kinase,
702 U/L; creatine kinase MB, 91.1%; cardiac troponin T, 0.344 ng/mL). An echo-
cardiogram on admission showed basal inferior and mid-inferior akinesia with ante-
rior right ventricular wall hypokinesia. The anterior left ventricular wall contracted
normally.

Due to the presumptive diagnosis of acute anterior myocardial infarction, the pa-
tient was immediately studied by means of coronary angiography, which showed a
normal left coronary artery (Fig. 2), a split right coronary artery (RCA) with proximal
occlusion of the anterior bifurcation, and no distal filling through collateral vessels
(Fig. 3). The posterior subdivision of the RCA led to a small upper posterior descend-
ing branch and a large posterolateral branch (Fig. 3). The occluded anterior subdi-
vision was entered and dilated; a 2.75 x 14-mm Endeavor® stent (Medtronic, Inc.;
Minneapolis, Minn) was deployed, which resulted in recovery of TIMI-3 flow while
antegrade filling of the posterior descending branch showed on angiography (Fig. 4).
Follow-up ECGs showed gradual resolution of the ST-T" changes (Fig. 5).

Discussion

The ECG continues to be a useful clinical tool during an acute myocardial infarc-
tion, in order to locate the infarct region, to evaluate the extent of the damage, and
to elaborate upon markers of prognostic value. Generally, it is stated that an anterior
myocardial infarction is manifested by ST-segment elevation in the anterior precor-
dial leads. In addition, elevation in leads V; through V; would indicate proximal oc-
clusion of the left anterior descending coronary artery,' especially when this elevation
is associated with ST-segment depression in inferior leads.? On the other hand, inferior
myocardial infarction—when associated with ST-segment elevation in lead I1I greater
than in lead IT and with ST-segment depression in leads I and aVL—would indicate
occlusion of the RCA ** Additional ST-segment elevation in leads V;R and V,R would
favor proximal occlusion of the RCA,? invariably involving branches of the free wall
of the right ventricle. Occasionally, an isolated proximal occlusion of the RCA with
right ventricular infarction can mimic an anterior myocardial infarction.’

In our patient, the left coronary system was normal and the acute marginal and
conus branches were part of the anterior bifurcation of the RCA, while the right pre-
cordial leads did not show ST-segment elevation. Therefore, ST-segment elevation of
the anterior “left” ventricular leads must have been related to the occlusion of the right
ventricular branches.
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Unconfirmed report.
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Fig. 1 Electrocardiogram on admission.

Fig. 2 Angiogram on admission shows near-normal left
coronary artery.

Fig. 3 Angiogram on admission shows total occlusion (arrow) of
the split anterior bifurcation of the right coronary artery.
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Fig. 4 Immediately after angioplasty, antegrade filling of the more
distal posterior descending branch appears upon angiography.
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Fig. 5 Two days after angioplasty, an electrocardiogram shows
that ST-T changes are beginning to resolve.

We conclude that this case shows, as we report here
for perhaps the 1st time in the English-language medical
literature, the extent of the territory fed by the anterior
bifurcation of the split RCA: the infarct involved both
the inferior and anterior right ventricular free walls.

Coronary anomalies were recently and extensively re-
viewed in Angelini’s textbook dedicated to that subject.”
Split RCA was reported as the most common (1.23% of
1,950 cases) type of coronary anomaly in a large cath-
eterization-laboratory population, which was studied
prospectively with clearly established diagnostic crite-
ria.® Split RCA was defined as an RCA that featured
a split posterior descending branch, with the anterior
subdivision of the RCA leading to the distal portion
of the posterior descending branch (which serves the
posterior septum and the inferior wall of the left ven-
tricle), but also leading to the anterior free wall of the
right ventricle. The other (posterior) bifurcation of the
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RCA maintains a course in the atrioventricular groove
and forms the uppermost portion of the posterior de-
scending branch. The length of each of the 2 posterior
descending branches varies from patient to patient: in
our patient, the anterior subdivision of the RCA was ap-
parently the larger one, and its occlusion resulted in the
aforementioned infarct both of the anterior free wall of
the right ventricle and of the inferior wall of the left ven-
tricle.

Split RCA is the same anomaly, anatomically, as the
improperly named “double right coronary artery.””* In
reality, there are not 2 RCAs, but only split portions of
the posterior descending branch of the RCA, with 2

separate proximal courses.
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