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INTACDUGTION ARD  AIM  OF  WOAK

Although the anatomy of the coronary arteries was @ sub=
ject of interest since the times of VieUssens, (1706}, yet ‘it -
assumed mare importance ass a subject of research work only after
the establishment of the relation between the coronary artapy
disease and chest pain. The advances in coronary surgery oyer
the last three decades stimulated much intersst in these wvessels.
However, on the basis of the blood =upply, the Kidney [Graues, 19541
the liver, [Hjortsju. 1951, Hesley and Schroy, 1953 and Gupta et al
1977], the spleen (Gupta etsl 1975 and Mikhail etal 1979) and the
lung [¥arwick and williams, 1973) were divided into sigments.
Therefore it becamez the aim of the present work to study the ana-
tomy gnd distribution of the human coronary arteries and clarify
the paossible segmentation in thelr domain of distribution.

The =superficial and deep cardiac plexuses were formed Ly
the capﬂiac branches ?F both vagi and sympathetic trunks. These
wareiqﬁerconnected and sent secondary brenches to supply the
right gnd left coronary arteries [Warwick and #illiams 1973].
Kuntz tlSﬂ?L mentioned that large fibres of wagal origin termin-—
ated in the adventitia of the coromary arteries, apparently with-
out penetrating the media. Recently, some studies delt with the
intrinsic innerwvation aof the coronary arteries in cats and dogs
{Dahlstrom et al 1965, Schenk and ElBadawi, 1968, Krokhina 1973
and Dolezel et al 1378}, Woreover, numercus ganglia werse desc-

ribed on the posterior surface of both atria and at the roots
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of great vessels (Perman, 1524). In the literatures, histolo-
gical studies concerned with the innarvation of the coronary
arteries in wan were meagre. Accordindgly,it became the sscond
aim of the present work to investigate the pattern of intrinsic
inmervation of the human coronary arteries. Moreover, an attempt

was made to study the existence of ganglia in relation to them.
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ANATOMY AND DISTRIBUTION
CF THE CORONARY ARTERIES

Pistribution of the Corocnary arteries:

Visussens (1706),was the first to be interested in the anatomy
of the coronary arteries. He described an arterial anastomotic ring
{vieussens ring) made up of a branch of the anterior descending coro-
nery artery, with a branch of the right coronary artery. Both were
directed towards the pulmonary conus. The point of their union was
taken as an important anatomical landmark for the pulmanary valve.

Schlesinger (1540), observed that the pattern of distribution
of the coronary arteries was not the same, in all its details in any
two buman hearts. But after examining 225 human heesrts, he could
classify the wvarietions of distribution into three diffarent groups
according o the distribution of the major coronary trunks: namely,
the right, left anterior descending and the circumflex coronary arte=
ries. He deternined the arteriel predominance by the size and origiln
of the vessel that crossed the posterior crux [the region of meeting
of the four cerdisc chambers and both cardiac septa on the posterior
surface of the heart)}. Group I comprised 4% of the matsriel examined,
the right coronary artéry predomingted in the blood supply of %£he
heart, i.e._supplied the whole rioht ventricle, posterior half of the
intraventricular septum and a variable portion of the posterior aspect
of the left wventricle. This group was intermediata to the other two
groups in their reaction to the effects of coronary atherosclerosis.
Group II comprised 34% of human hearts, the coronary arterial supply
was balanced between the right and left coranary arteries, i.e. =ach
vantricle was supplied from the correspondingly named ertery, while

the antericr half of tha interventricular septum was supplied from the
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left coraonary and its posterior half from the right coronary. These
hearts suffaed the least effects of coronary atherosclerosis. He also
observed that this balanced pattern of coronary circulastion was commensr
in females than in males. Broup III comprised 18% of human hearts, the
left coronary predominated in the supply of the heart., In these cases
the left ventricle and more than one half of the interventricular septum
were supplied by the left coronary artery. These hearts suffered the
most, from ths effects of atherosclerosis.

Schlesinger, Zoll and Wessler (1942}, noticed that the area of
the right wventricle in the human heart known as the area of the conus
arteriosus often had a unigue arterial blood supply through a vessel
accessory to the two main coronary arteries. That supplimentary vessel
was called by the authors the conus artery and was rnotlced to erise by
a separate ostium behind the right sortic valve cusp, then passed over
the antero=superior surface of the right ventricle and termineted in
the anterior interventricular groove. After studying 651 hearts, the
investigetors found single or multiple conus arteries in half of the
hearts examined. The occurence of the conus arteries was unrelated to
age and sex. The artefy servaed as a source of anastomoctic blood supply
directly from the aorta to the cther vessels of the heart when these
were narrowed or occluded.

James, and 8urch (1958) studied the atrial coronary arteries in
43 fresh human hearts. They observed that the largest atrial artery
was that supplying the sinoatrial node. That was noticed to arise from
the left coronary ertery in 3% and from the right coronary artery in
61% of cases. In either cases it was directed towsrds the anterior

inter-atrial septum, then terminated at the base of the superiocr vena
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cava. They also ogbserved a specific artery that supplied the region
of the atrioventricular node. That was neticed to aerise from the
right coronary artery at the posterior junction of the interatrial
and interventricular septa in 8%% of cases. At that location the
right coronary showed a peculiar U- shaped turn. Many other small and
variable atrial arteries were noticed. They postulated that these
atrial arteries may act as a potential source of collatsral circula-
tion.

James and Burch (1958),studied the blood supply of the inter-
ventricular septum. They prepared 42 coronary vinylite casts of
normal buman hearts. They noticed that the blood supply of the inter-
ventricular septum was derived mainly from s number of diagonally
penetrating branches, that arised from the left anterior descending
coronary artery. The posterior descending coronary artery supplisd
only & small strip of tha interventricular septum near the postarior
interventricular sulcus, Moregversthey noticed that the intervent-
ricular septum was an important site of coronary colleteral channels
in normal hesarts.

dames [1951},00;5idered the anterior interventricular artery
as the direct continuation of the left main coronary artery. Both
together constituted a reverse of 5 curve. The initial turn of the"3"
was arocund the hase of the pulmonary artery into the anterior inter-
ventricular sulcus. The second turn was around the cardiac apex. He
also observed that the sinus nodal artery arised from the left circu-
flex coronary artery in 49% of cases.

Pitt, Zoll, Blumgart and Freiman [1953].utilized the injection

plus dissection technigue in 1576 human hearts. They ohserved that
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the incidence of coromary artery occlusion end the severity of coronary
gatherosclerosis were not correlated wikh the coronary arterial pattepn.
Paulsen, Venter and Hagerup ([1973),determinsd the length of tha
left main coronatry artery in the postmortem, non=fixed hearts of normal
weight (group I) and hypertrophisd hearts {group II). Group I was 76
mern arnd B8 women hearts. Group II was 136 men and Gl women hearts.
The mean length of the left main coronary artery in group I was 9.1 mm,
in men and 8.4 om.in women, QCorresponding values in group II were
10.3 mm, and 8.8 mn., They Tound no significant sex difference in the
length of the left main coronary artery in group I, but the sex differ-
gnce in group II was significant. The difference in length betwsen
group I and II was significant in men but insignificant in womens'®
hearts. In both sexes no significant correlation between the hearsg
waight and length of the left mein coronary artery in both groups.
There was significant correlation between the area of the ostium of the
1left main coronary artery and its length in men but not in womens®
hearts of group I. Corresponding comparison of both sexes in grouwp II

was statistically insignificant.
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CCACHNARY COLLATERAL CIRCULATICN

Schlesinger (1938], observed that the corcnary arteries
in normal buman hearts and even in senile hearts, were trully
cohnheim end arteries, without anastomotic connections. Anas—
tomosis dewveloped resdily whenever or wherever arterioscleroctic
narrowing or occlusion occured. These anastomosis wers locali-
Zzed to the region where they were needed.

Schlesinger and Zoll (1941), studied the incidence and
localization of the coronary artery occlusions. They noticed
that, most zones of occlusions of the coronary arteries were
lgss than 5 mm in length, so they were easily overlooked by
ordinary dissection. Occlusions were as numercus 1n the right
coronary artery as in the anterior interventricular coronary
artery. There was no relation hetwcoen the manner of branching
of the coronary arteries and localization of the occluslons there-
in. The majority of coronary artery occlusions were_Fnund within
3 cm of the mouth of these vessels.

Prinzmetal, Simkin, Sergman, and Kruger [lgﬂ?l studied the
intercoronary anastomosis using labelled erythrocytes and glass
spheres of known caliber. These were ingected into one of the
coronary arteries. They observed the existence of spheres with
diameters of 70 and 180 um, in the other artery. They came to
the conclusion that intercoronary anastomosis of caliber oscillat-
ing between these velues do existed.

Zoll, Wessler, Monroce and Schlesinger (1951),studled the
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interarterial coronary anastomosis in an sutopsy series of 1271
unselected human hearts by a uniform injection plus dissection
technigues. They ohserved in a series of 1050 human hearts an
increased interarierial anastomosis in cases of coronary heart
diseases, cor-pulmorale, antemoriem anaemia, cardiac hypertrophy
and wvalvulnr diseases. In 101 grossly normal hearts from non
anaemic patients, the incidence of interarterial coronary anastomo-
sis was 9. In B2 grossly normal hearts from anaemic patients the
incidencs of interarterial coronary anastomosis was 3%. In the
remaining abnormgl hearts,the incidence of interarterial anastomo-
s5is was B9 = 100:4 with coronary artery occlusion, 11 = 53 with
coronary artery narrowing, 73 with cor-pulmonale, 268% with cardiac
hypertrophy and 284 with valvular diseases.

Zoll and Morman {1352),studied the effect of certain agents
upon the development of the intercoronary collaterals in 3439 young
domestic pigs, by ingecting the coronary arteries with lead-zgar
mass. Functionally significant anastomosis appeared two days after
coronary narrowing and became abundant by the seventh day. Soadium
nitrate showed a stimulsiing effect on the development of the
interarterial coraonary collaterals, when given pophylactically in
normal pigs and when given theraputically after coranary narrowing.
Anaemia also stimulated significantly the development of the inter=
coronary anastomosis in normal pigs.

Paul, Noraan, Zell ond Blumgart [1957),studied the effect
of acute coronary narrowing on the production of large intercoronary
cdlateral charnels. In a control series of 161 nomal pigs, they

ohserved only three hearts which showed intercoronary anastomotic
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