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A NEW INVESTIGATION METHOD OF SUDDEN CARDIAC DEATH – POSTMORTEM 
CORONARY MOLD (Abstract): Sudden cardiac death is a major problem for the public health 
in spite of advances made in epidemiology, clinical prophylaxis and interventions. The proposed 
investigation method could give more information about the coronary diseases implicated in sud-
den cardiac death. The method involves injecting a mixture of substances into the lumen of the 
coronary arteries through their ostium. The mixture of substances consists of a hydrophilic, yellow, 
liquid consistency silicone and a pink-colored catalyst gel. We’ve studied a number of cases of 
sudden death with or without pre-existing cardiac pathology. The results consisted of coronary 
atheromatosis, myocardial bridges, a completely obliterated descended anterior artery and coronary 
metallic stents. Postmortem coronary mold is useful also in clinical anatomy and legal medicine. 
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INtROduCtION
Sudden cardiac death is a major problem for 

the public health in spite of advances made in 
epidemiology, clinical prophylaxis and inter-
ventions. The unresolved issues are important 
challenges for the progress. We need a better 
understanding of the extent of the problem, also 
we need to study more the etiology and the 
mechanisms of sudden cardiac death in persons 
with and without a previously identified struc-
tural heart disease. 

It is important to understand the heart’s vas-
cular system in order to assess the impact of 
various lesions on the myocardium. The left 
coronary artery originates from the aorta, above 
the left semilunar valve; it has an oblique tra-
jectory top-down and left. After a short com-
mon tract, it splits into two branches: the an-
terior interventricular artery and the circumflex 
artery.

The anterior interventricular artery has a 
downward tract in the anterior interventricular 

groove, passes over the right edge of the heart 
at 1 cm from its tip and ends after a 1-3 cm 
trace on the diaphragmatic face. The anterior 
interventricular branches are: right ventricular, 
left ventricular and anterior septal. Septal 
branches penetrate into the interventricular sep-
tum and vascularises its 2/3 upper septum. The 
circumflex artery has a horizontal trajectory, 
bypasses the left edge of the heart and continues 
it’s tract in the coronary dent on the diaphrag-
matic face of the heart and ends before the 
posterior interventricular groove. Its branches 
are: atrial and ventricular branches.

The right coronary artery originates from 
the aorta above the right semilunar valve; has 
a tract through the coronary canal, bypasses the 
left edge of the heart and engages in the poste-
rior interventricular groove on the diaphrag-
matic face up to the tip of the heart. Its atrial 
branches are: the anterior right atrial artery and 
the atrial artery of the right margin. The ven-
tricular branches are distributed on the sterno-
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costal face and on the diaphragmatic face of the 
heart. The posterior septal branches penetrate 
into the septum thickness, and they supply the 
1/3 of the septum. Myocardial artery tract is 
radial, the branches go perpendicular to the 
trunk of origin. It is very difficult to show 
anastomoses between different arteries.

MAtERIAL ANd MEthOd
We’we studied 30 cases of sudden death with 

or without pre-existing cardiac pathology. The 
proposed method involves injecting a mixture 
of substances into the lumen of the coronary 
arteries through their ostium. The mixture of 
substances consists of a hydrophilic, yellow, 
liquid consistency silicone and a pink-colored 
catalyst gel. After mixing, the catalyst gel will 
solidify the silicone and the mixture obtained 
will have an orange color. The mixture is in-
jected with a needleless syringe into the coro-
nary arteries in a short time to prevent prema-

ture solidification. After injection, the cord is 
left on the autopsy table until the mold is so-
lidified (Fig.1). Finaly, the mold obtained is 
extracted by dissection of the coronary arteries.

RESuLtS ANd dISCuSSIONS
Coronary artherosclerosis
The most common lesion identified in the 

coronary arteries was atherosclerosis of varying 
degrees. Coronary postmortem molding allows 
localization of atheromatic plaques as it retains 
the impression of the plaque after extraction. 
Also, with coronary molding we were able to 
identify the degree of obstruction of the artery 
and the length of the atheroma plate. The de-
gree of obstruction identified ranged from a few 
percent to quasi-total obstruction, in which case 
the material did not infuse distal the lesion. 
Plaques located immediately upon emergence 
of coronary arteries with a degree of obstruc-
tion greater than 50% allowed a reduced distal 
perfusion at a greater pressure. Another study 
result was the level of the mold’s adhesion to 
the coronary wall (Fig.2). The level of adhesion 
was non-existent in the absence of plates, but 
increased in the case of calcified plates. For 
ulcer plates, the degree of adhesion was very 
high therefore the mold was difficult to extract. 

Myocardial bridge
Another finding of our study were the myo-

cardial bridges. As we know, the coronary ar-
teries are located epicardial, but the arteries 
can also submerged into the myocardium and 
after a intramural path, return to the epicardial 
fat tissue. The portion of the cardiac muscle 
above the embedded coronary is the myocar-

Fig. 1. Heart after injection Fig. 2. Coronary atherosclerosis

Fig. 3. Myocardial bridge
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dial bridge. In the studied cases myocardial 
bridges were located predominantly on the an-
terior descending artery, much less on the cir-
cumflex or the right coronary arteries (Fig.3 
and 4). The myocardial bridges identified had 
depths between 0,1 cm and 0,5 cm and lenght 
between 0,5 cm and 5 cm. It is important to 
identify a myocardial bridge situated on the left 
anterior descending artery because the artery 
vascularizes almost all the left ventricle and its 
branches vascularize the bundle of Hiss, and in 
the case of a low blood flow can cause various 
symptoms: angina pain, tachyarrhythmia; they 
can also lead to heart attack and sudden death. 

Anterior descending artery completely 
obliterated 
In one of the studied cases, we identified a 

anterior descending artery, completely oblite-
rated with a parallel lumen of new vascularisa-
tion (Fig. 5). Immediately inferior to the emer-
gence of the anterior descending artery and 
lateral to the interventricular groove, is ob-
served the presence of a vessel which allows 
the passage of the injected material. This vessel 
has an apparently complete perfusion up to 
grade four branches. It is important to note that 
the patient had no history of heart disease.

Metallic coronary stents
We studied two cases with metallic coronary 

stents. The first patient was admitted in the 
hospital with angina pectoris, recent  myocar-
dial infarction, chronic ischemic heart disease 
with unicoronary lesion. The treatment includ-
ed also placing a metallic coronary stent. The 
patient died three days after the insertion of the 
stent and it was very important to know if the 

stent was permeable or not. After the injection 
of the material and the dissection of the coro-
nary mold we observed at the origin of the 
anterior descending artery, a circumferential 
metallic stent with a lenght of 2.5 cm which 
allowed complete infusion of the material down-
stream of it. It means that the metallic stent was 
permeable and we were able to invalidate the 
hypothesis of a intrastent thrombosis. The sec-
ond patient was known with cardiac pathology 
and coronary metallic stents; he feels ill, asks 
for ambulance but soon after the ambulance 
arrives he installs a cardiac arrest that does not 
respond to cardiopulmonary resusitation and 
dies. After the injection of the material and the 
solidification of it, both coronary arteries were 
dissected: in the first portion of the anterior 
descending artery was found a 3 cm metallic 
stent witch was adherent to the walls of the 
vessel allowing the material to be infused; at 
5 cm from the origin of the circumflex artery 
was found a circumferential 3 cm metallic stent 
which did not allow the material to be infused 
distally. The right coronary artery has been 
fully dissected and were found multiple ather-
omatous platelets that obstructed more than 
30% of the lumen.

CONCLuSIONS
The method of injecting material into the 

coronary arteries can be used to identify ana-
tomic variations of the heart’s vascular system 
and also cand be used to identify coronary 
diseases with lethal risk.

Postmortem coronary mold is useful also in 
clinical anatomy and legal medicine.

Fig. 4. Myocardial bridge

Fig. 5. Obliterated anterior descending artery 
with the new vascularisation vessel
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