STRUCTURE AND VASCULARIZATION OF THE PERICARDIUM
AND EPICARDIUM IN MAN

M. Madzharova

In modern surgery opening of the fibroserous sac of the heart, or utilizing one
of its components — the pericardium — as an additional supply source of
the heart muscle, is ever more frequently resorted to. This, in turn, compels
the surgeon to be thoroughly aware of the histological structure and vascula-
rization of the pericardium and epicardium. In all instances, the literature
reports on the issue outlined deal either with the pericardium, or with the
epicardium alone.

Although it is a long time since the presence of proper vessels in the
pericardium has been demonstrated, it should be pointed out that it is a matter
mainly of superficial researches. Rather more systematic data about the struc-
ture and vascularization of the pericardium were furnished by Yarovih (1961),
Kupryanov (1964), Serebrova (1964), Tentimishev (1966) and Kudrova (1969).
Regarding vascularization of the epicardium the opinions are divergent. Some
of the authors (Alexandrovich — 1948, Ognev et al. — 1954, Eliskova and
Eliska — 1964, 1966, Mishkina — 1965, Farrer Brown — 1968) make refe-
rence only to vessels situated in the subserous layer or in the deeper layers of
the epicardium. Others, based on studies of the heart vessels, describe also
the presence of a voluminous vascular network within the epicardium (Trifonov —
1959, Gavasheli — 1963, Dzhavahashvili and Komahidze — 1967 and Ma-
koeva — 1967, 1969.)

Our data make possible the comparative study of pericardium and epi-
cardium which are considered as two components of the serous sac of the heart,
united by their common function, but related in different patterns to the tis-
sues they are in contact with. No similar comparisons were found in the literature
owing to the fact that none of the authors has undertaken parallel researches
into the structure and vascularization of the two objects.

Material and methods

The data in the present work are based on postmortem studies carried out
on 48 cadavers belonging to individuals aged 0—50 years. The intraorganic
vascular bed of the peri- and epicardium was demonstrated byPmeans of total
Indian ink- gelatin injection according to Vankov (1968). From the places of
complete capillary network demonstration both cleared preparation were
worked out (total and sectional), as well as histological specimens, stained
with hematoxylin-eosin and orceine. To determine the vascular networks den-
sity, all vessels in the cleared preparations, intersected by a one millimeter
long straight line, were counted with the ocular micrometer of a stereomicro-
scope MBS-2. In the histological preparations interpretations were made of
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the structural peculiarities of pericardium and epicardium, as well as of
the distance between vessels and mesothelium upon reading their total
thickness.

Results and discussion

Pericardium and epicardium possess a common structural and vasculari
zation layout. In each of them four tissue layers and two vascular formation
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Fig. -1. Histological structure of the pericardium? (36 years). Histolo-

gical preparation — cross section. Stained with orceine. Microphoto-

graph: oc. 10, cb. 20.
1 — superficial collagen-elastic laver; 2 -— deep collagen — elastic layer;
3 — subserous layer.
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are differentiated. Two collagen-elastic layers are comprised between the me®
sothelium and subserous layer. Some authors consider them as a single layer,
whereas others distinguish separate elastic and collagen layers (Yarovih,
1961 — for the pericardium; Baron, 1936 and Fedyai, 1959 — for the epicar-
dium). Our personal data show that in each collagen-elastic layer the elastic
fibers, although exhibiting a variable concentration, are encountered throughout
its full thickness and therefore their differentiation as an independent layer
is by no means justified. The two collagen-elastic layers are distinguished from
each other by the different direction of their fibres — longitudinal (parallel
to the long axis of the heart) in the superficial layer, and transverse — in
the deep layer (Fig. 1). Corresponding to the two collagen-elastic layers, we
established both in the pericardium and in the epicardium two vascular
networks — an external one, situated in the deep collagen-elastic layer, and
inner (capillary) one, situated in the superficial collagen-elastic layer in the
vicinity of the mesothelium (Fig. 2).

According to our data the difference between epicardium and pericardium
is quantitative and regional alike. The quantitative differences become appa-
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rent b%/ the fact that the overall thickness of the epicardium is smaller than

that o
two collagen-elastic layers. Moreover,
the epicard ium is the thickest in the
area of the atria, whilst the pericar-
dium — in the thoracocostal and la-
teral aspects. Obviously the epicardium
is-subjected to a greater stress (stret-
ching) in the atrial area where the wall
is: substantially thinner than in the
chambers, whereas the pericardium is
subjected to a greater stress (stretching)
in its anterior and lateral parts which
are more mobile, and to a lesser ex-
tent — in the diaphragmal and post-
erior parts which are rather firmly fixed
to the diaphragm and to the organs of
the posterior mediastinum. The quan-
titative differences in the vasculariza-
tion of the pericardium and epicardium
are attributed to the fact that the va-
scular networks in the epicardium are
flatter and rather distant from each
other as compared to the pericardium
(Fig. 3 a, b). Presumably, the inner
submesothelial capillary network plays
an important functional role. The pe-

the pericardium which is explained by the slower development of the

Fig. 2. Proper vessels in the pericardium
(55 years). Cleared preparation — cross sec-
tion. Microphotograph: oc. 8, ob. 7.

1 — vessels of the external network; 2 —
vessels of the inner network.

Fig. 3 a. Terminal vascular network of pericardium (34! years). Indian-ink
/ gelatin. Total cleared preparation. Microphotograph oc. 8, ob. 7.
;¢ -Terminal vascular network of epicardium (39 years). Indianink-gelatin. Total
cleared preparation. Microphotograph: oc. 8, ob.°7.
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ricardium and epicardium are made entirely of bradytrophic tissues and
consequently, the presence of a duely formed capillary network within them
could by no means be explained by nutritive demands alone. Obviously, it
should be related to transudation and resorption of serous fluids. The outlined
differences in the capillary network of the pericardium are quite considerable —
in adult individuals of middle age, over a segment long 1 mm, a single line
transects 20—25 capillaries in the pericardium, and 10—12 capillaries in the
epicardium. Hence, the capillaries in the pericardium per unit linear extent
are twice as much, while per unit surface — four times as much as in the epi-
cardium. This is an absolute indication that the functional activity, manifested
by transudation and resorption of serous fluids, is much more pronounced in
the pericardium in comparison with the epicardium.
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CTPOEHHUE U BACKYJAPU3ALUA NMEPUKAPAA
H 3NMUKAPAA ¥ YEJIOBEKA

M. Madxaposa fUTE sy

PE3IOME

UccnenoBannl  crpoeHne W BacKyJspH3alHsi NepHKapia W S0HKapAa y
48 ann, B Boszpacre ot 0 o 50 ser. YcraHaBiauBaercsi, 4YTo NepUKap] H SMHKaAPI
nMeroT o6lHi IJIaH CTPOeHHsT H BacKyJasipusauuu. B HuX nuddepenuupyorcs
4 TKaHeBBIX cJosi H 2 cocyaucThiX GopMupoBaHHsi. Mex1y Me3orenneM H cyOce-
PO3HBIM CJIOEM BKJ/IIOYAIOTCS ABa KOJJIareHHO-3/1acTHYECKHX CJIOsI, KOTOPBI OTAH(p-
¢depeHuHpoBaHEl APYr OT ApPyra pas3/HYHBIM HanpaBJeHHEM CBOHX BOJOKOH —
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NPOXOJIbHBIM (MapaJjieJbHBIM IIPOJOJIbHOH OCH cepAlia) B IOBepXHOCTHOM cJloe
U TIOTIepeYHBIM — B TJIyOOKOM cioe. B cooTBeTcTBUH ¢ JBYMsi KOJIJIaT€HHO-3Ja-
CTHUECKHUMH CJIOSIMH, KaK B NepHKapje, TaK U B 3NHKapje oOHapyKeHHl JBe CO-
CYAHCTBIE CeTH — Hapy:KHasi, PacloJioXeHHasi B INyGOKOM KOJlJlar€HHO- 3JIaCTH-
YeCKOM CJI0eé H BHYTDeHHSSl, PacnoJoKeHHas B IOBEDPXHOCTHOM KoJJIar€HHO-
enactuyeckoM cioe. OcoGoe GyHKUHOHAJbHOE 3HaUeHHE NPHJAETCS] BHyTPEHHE!
cyOMe3oTesnaNbHOH KanHJISPHOH CeTH. Y Ka3aHHble pa3jinyus B 9TOH CETH B Ite-
puKapje M 3nuKapie BecbMa 3HauHTenbHbl. Ona Gosiee mjockast H GoJjiee pbixJas
B 3MHKapje, B CpaBHEHHH C TaKOBOil B MepHKapie. Tak Kak NPUCYTCTBHE 0DOPM-
JIEHHOH KaNnW/JISIpHOH ceTH B OpaguTpoPuyecKHX TKaHAX, KaKUMH SIBJSIOTCS
nepHKapa H SMHKapJ, o0bsiCHsieTCs He TOJbKO HX HYTPHTHBHBEIMU TpeGOBaHHSIMH,
HO H TpaHCCyAalMed H pesopOuHell CepO3HOH XKMAKOCTH, IpeirioJiaraercsi, 4ro
31a (yHKLHOHAJbHAsi AaKTHBHOCTb KalHJJISIPHOH CETH Tropasjio CHJbHHEe BbIpa-
JXeHa B NepHKapae, yeM B 3MHKaple.



