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ABSTRACT: Congenital anomalies of the coronary arteries are relatively uncommon con-
ditions with an incidence of approximately 2% in the adult population. Although less com-
mon than acquired coronary artery disease, these anomalies may be associated with myo-
cardial ischemia and its consequences; angina, arrhythmia, infarction, and sudden death. A
21-year-old female patient with no significant prior medical history was found dead at home.
Postmortem examination revealed high take-off of the right coronary artery with acute down-
ward angulation of the proximal right coronary artery and acute downward angulation of
the left main coronary artery. Microscopic examination revealed global myocardial ischemia
consistent with a terminal ventricular dysrhythmia. There was no evidence of any other
disease processes. Detailed toxicological investigation was negative. The Regional Forensic
Pathology Unit experience with sudden death due to congenital coronary artery anomalies
is presented along with a review of the current literature.
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Congenital anomalies of the coronary arteries are relatively uncommon conditions with
a reported incidence of approximately 2% in the adult population [7/-3]. The true inci-
dence is probably higher and varies with different series depending on whether they are
based upon clinical, angiographic or pathological studies. These anomalies are commonly
reported in the pediatric population [4-6] but their significance in the adult population
has only recently been recognized. Although less common than acquired coronary artery
disease, these anomalies can be associated with myocardial ischemia and its conse-
quences; angina, arrhythmia, infarction, and sudden death. This paper presents a previ-
ously healthy 21-year-old female athlete who was found dead at home. The Regional
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Forensic Pathology Unit experience with sudden death and anomalous coronary arteries
is discussed along with a review of the literature.

Case Report

D. K., a previously healthy 21-year-old woman had returned home after participating
in a basketball game and had retired to bed at approximately 11 p.m. She was found at
7 a.m. the following morning by her common-law husband who was unable to awaken
her. No medications were found at the scene.

Postmortem Findings

At autopsy the body was clothed in a nightgown and underwear. There was no external
evidence of violence. Gross and microscopic examination was unremarkable with the
exception of the heart. Detailed toxicological examination was negative.

The 245 g heart was of normal size and configuration. There was no chamber enlarge-
ment and all four valves appeared free of any disease process. However, there was an
abnormal high take-off of the right coronary artery (RCA). The inferior margin of the
right coronary ostium was situated 1.3 cm above the sinotubular junction of the right
aortic sinus of Valsalva (Fig. 1). The ostium was also displaced anteriorly such that its
margin lay above the commissure between the right and left coronary cusps of the aortic
valve. Ostial ridge formation was also identified at the lower limbus of the orifice. There
was a steep downward angulation of the proximal 1 cm of the RCA, which then made
a sharp lateral, right angle turn into the right atrioventricular groove (Fig. 2). From this
point the RCA followed a normal course.

The left coronary artery arose in the center of the left aortic sinus of Valsalva im-
mediately below the sinotubular junction. The proximal left main coronary artery
(LMCA) also followed a steep downward angle of approximately 30° between the LMCA
and aortic sinus wall. The distribution of the left coronary was otherwise normal. All
vessels were free of atherosclerosis. There were no focal lesions seen in the myocardium.

*® 4

FIG. 1—High take-off of the right coronary artery above the sinotubular junction of the right
aortic sinus of Valsalva.



248 JOURNAL OF FORENSIC SCIENCES

FIG. 2—External view of aortic root. The proximal right coronary artery follows a steep down-
ward angle from the ostium (dots) before making a sharp right angle turn (arrows) into the atri-
oventricular groove.

FIG. 3—Photomicrograph of myocardium showing multiple foci of contraction band necrosis
(arrows) reflecting terminal ischemia. Hematoxylin and eosin.
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Microscopically, there was no established myocardial infarction, myocarditis, or scar-
ring. There was evidence of widespread global ischemia in the form of intense eosino-
philia, wavy degeneration and contraction band necrosis consistent with a terminai ven-
tricular dysrhythmia (Fig. 3).

In the absence of any other natural disease process and/or trauma in addition to neg-
ative toxicology we concluded that the cause of death was due to congenital anomaly
of the coronary arteries.

Discussion

There have been many reports of sudden death attributed to congenital anomalies of
the coronary arteries [1,5,6,10—13]. Although more commonly described in the pediatric
population the importance of such anomalies as a cause of sudden death in the adult
population has been recently recognized.

Coronary anomalies can be classified on the basis of their origin, their course and
their termination. During routine postmortem examination it is important to note the
location and the angle of take-off of the coronary arteries as well as identify the presence
of ostial valvelike ridges. The relationship between these anatomical structures may be
a triggering mechanism of angina and sudden death.

High take-off of the coronary artery occurs when the coronary artery arises above the
sinotubular junction. There is controversy as to whether this anomaly is associated with
sudden cardiac death.

The coronary artery is considered to have an acute angle take-off if the angle between
the proximal coronary artery and the aortic wall is less than 45° [12]. An ostial valvelike
ridge was considered to be significant if the surface area of the ridge exceeded 50% of
the coronary ostial luminal area [72]. This case illustrates all three of the above anom-
alies, although the area of the ridge was less than 50%.

Virmani and colleagues examined the hearts of 41 patients consisting of 22 cases of
sudden death and 19 controls with known causes of death [72]. The incidence of acute
angle take-off was 59% in those patients who died suddenly versus 21% in controls (P
= 0.015). The incidence of ostial valvelike ridges was 41% in cases of sudden death
versus 11% in the control group (P = 0.031).

It has been postulated that aortic root dilatation may compress coronary arteries with
acute angle take-off and that ostial valvelike ridges may act as occlusion valves. Either
mechanism can cause acute obstruction of the proximal coronary artery and lead to
sudden death. Table 1 reveals the incidence of coronary artery anomalies identified at
postmortem examination at our center between January 1990 and January 1992. In five
of the nine cases, the cause of death was attributed to congenital anomalies of the
coronary arteries with two out of the five cases showing concurrent finding of coronary
artery disease. This represents an incidence of 0.8% among 1050 consecutive autopsies.

These findings and those of other authors indicate that these congenital anomalies of
the coronary arteries are an important cause of sudden death in otherwise healthy young
patients. As such, their presence should be suspected and with careful inspection the
incidence of such anomalies will likely be found to be higher than currently reported in
the literature,
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