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Introduction. The heart normally lies on the mid-
dle part (middle piece, front, front sheet) tendon cen-
ter, forming a pericardial area. Accordingly, in tissue
specimens from the contact zone of the diaphragm it
is observed cardiac fibrous tissue, covered on one side
pericardium, on the other side — the peritoneum. How-
ever, it can be assumed that the heart is increased in
size increases the area of contact of the latter with the
diaphragm, therefore, the heart will be in contact not
only with the tendon center, but will be drawn into costal
zone of diaphragm, in muscular tissue under enlarged
heart pressure may be dystrophic, atrophic and scle-
rotic changes. And in the center of the fibrous tissue
of the tendon from the effects of the same pressure —
thinning. What in the complex will lead to a change of
heart cavity parameters — expand and deepen.

In addition, according to the authors [1-3], at
age tendinous part of the diaphragm increases and
changes its shape, as well as structural changes in the
muscle of the diaphragm are less compact bundles of
muscle, thinning them, and between them the appear-
ance of additional slots. In our opinion, this can also be
the basis for changes in cardiac cavities, especially in
combination with cardiac hypertrophy.

Height standing diaphragm, depending on age,
sex, constitution, intrathoracic and intra-abdominal
pressure, will also affect the shape and size of the
heart that reflects the completeness of cardiac heart
seizure. The shape and size of the heart and vary in dif-
ferent respiratory phases [4,5].

Objectives. The study of anatomical variability of
the diaphragm structure attracted the attention of the
heterogeneity of its layers in different departments:
coated pleura, pericardium, peritoneum, and that was
the reason for conducting this study.

Material and methods. To study the morphologi-
cal features of diaphragm using methods such color
as hematoxylin and eosin, pikrofuksyn by van Hyzonu.
Made microscope specimens studied in «Olympus BX-
417, This part of the thesis kindly made by the depart-
ment of pathological anatomy (Professor VD Markovs-
ki, Professor IV Sorokina, assistant Miroshnichenko,
MS, assistant professor AN Pliten) Kharkiv National
Medical University.

Results and discussion. In the macroscopic
study of diaphragm marked its heterogeneity. So, in
the muscular (costal) portion where the diaphragm
is covered by the parietal pleura (diaphragmatic part
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of the parietal pleura), its thickness 0.3-0.6 cm, con-
sistency dense-elastic, serous membranes (parietal
pleura and parietal peritoneum) smooth, shiny, the
cut fabric gray-reddish color. In the central parts of
the diaphragm - tendon center, including in the area
where there is its fusion with the pericardium (peri-
cardial diaphragmatic part), the diaphragm thickness
of 0.25-0.3 cm with dense consistency, serous mem-
branes (pleura parietal / parietal leaf of pericardium
and parietal peritoneum) site in the pericardial area in
contact with the diaphragm of the left ventricle tissue
its whitish gray color, and in contact with the right ven-
tricle diaphragm — whitish-gray, in some parts of red-
dish color. In addition, in the region of the heart and
the diaphragm contact is marked flattening (some-
times retraction) of the diaphragm downward, which is
formed as a result of heart pressure on the diaphragm,
the shape and size of which depend on the macro-
scopic parameters of the heart, which, in turn, caused
the constitutional features of a person, the presence
of heart disease resulting in a change in its macro-
scopic indicators, etc. (In the literature this region is
described as heart cavity / recess or pericardial area).
In the same area of the diaphragm is determined by
a whitish-gray color, rather compact, a few towering
over the diaphragm surface in the direction of the peri-
cardial cavity, fissure separating diaphragm to touch
the place with her left and right heart.

Microscopic structure of the diaphragm in the vari-
ous sections is also different.

Microscopic examination of the fragment dia-
phragm tissue from the muscular portion (rib portion
of the diaphragm), adjacent to the pericardial area on
the right and/or left, where the part of the thoracic cav-
ity the diaphragm is covered by the parietal pleura, it is
noted that both the surface (mesothelial) layer pres-
ents the lining consisting of typical for a single-layer
flat epithelium thin flattened cells. These cells lie on a
basal membrane, below which is a thin layer of dense,
loose connective tissue layer and a layer of dense
connective tissue hyalinized collagen fiber bundles.
All connective tissue structures at coloring pikrofuksin
by van Gieson stained bright red or dark red color. Be-
tween the fibers of the connective tissue located ves-
sels of the microvasculature and nerves. Described
structural elements form a serous integument (parietal
pleura and peritoneum), subserous layer and subpleu-
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rar and subperitoneal fasciae (fascia diaphragmatica
and fascia endoabdominalis respectively) (Fig. 1, 2).

In subserous departments on both sides (more
pronounced in subperitoneal departments) are deter-
mined by the inclusion of adipose tissue composed of
fat cells, having the form of rounded-oval, colorless
voids of various sizes with H & E stain, which are orga-
nized into groups or segments (Fig. 1, 2).

In the above-described layers is a massive mus-
cle layer with large muscle fibers which are uniformly
stained cytoplasm eosin. The nuclei of the muscle fi-
bers are preferably elongated, oval-shaped, and in
most cases are located at the periphery. Moreover,
their long axis oriented parallel to the core muscle
fiber. Between the muscle fibers are very delicate and
thin layer of connective tissue called endomysium. En-
domysium contains many microvascular and nerve fi-
bers. In some fields of a small amount of fibroblasts in
endomysium determined (Fig. 3).

Microscopic examination of the diaphragm frag-
ment from adjacent areas where the diaphragm is
covered by the chest cavity in a portion of the parietal
pleura, and the other — adherent to the pericardium,
it is noted that the diaphragm from the thoracic and
abdominal cavities is covered with a layer of mesothe-
lium lying on the basal membrane, followed by a dense
layer of loose connective tissue and the presence of
fat, as described in the above areas.

In the middle part of the diaphragm from a frag-
ment of the adjacent area to the left is determined
by the layer of striated muscle tissue composed of
muscle fibers with uniformly colored eosin cytoplasm
and peripherally-ranging round-oval, oblong nuclei.
In comparison with the above described areas of the
fragment marked decrease of muscle and connec-
tive tissue components. If the first fragment of the
diaphragm muscle fibers have a large size, the frag-
ment diaphragm muscle fibers of various sizes with a
tendency to decrease. In some cases, muscle tissue is
completely absent, and the fragment was introduced
fibro-fatty tissue with larger fields of fibrosis at the

Fig. 1. Structure of the muscular part of the diaphragm,
pleural side — top to bottom: the parietal pleura, subserous
layer and subpleural fascia with the inclusion of the
adipose tissue, muscle tissue layer. H & E stain, x 40.

peak of the transition to the thinning of the tissue to-
ward the center of the depression and cardiac events
hyalinosis. Trophic and innervation of the diaphragm
fragment provide vessels of the microvasculature and
nerves, localized between the muscle and connective
tissue fibers.

In an adjacent area to the right microscopic struc-
ture of the fragment is not very different from the struc-
ture of the diaphragm muscle fragment of the zone,
with the exception of dense connective tissue in sub-
pericardial departments and significantly less adipose
tissue there. From the side of the abdomen differs from
muscular part of the diaphragm is not detected.

Microscopically fragment in the contact area of the
diaphragm of the left heart and diaphragm noted that
this fragment is lined by the peritoneal and pericardial
cavities mesothelium one layer, which lies on the basal
membrane. Below the basement membrane is noted
a small layer of loose connective tissue, which is fol-
lowed by a massive layer of dense connective tissue
places with hyalinosis phenomena. Between the fibers
of the connective tissue are vessels of the microvascu-
lature and nerves. Muscle tissue in the passage of the
diaphragm is not (Fig. 4).

By studying the slides aperture fragment from the
center of the area of contact of the right half of the
heart and the diaphragm, it is noted that the inner and
outer sides, ie, pericardial cavity from the abdominal
cavity and, this passage aperture as well as the pre-
vious ones, is lined with a single layer of mesothelial
cells lying on the basal membrane, which is located
below a layer of connective tissue. In previous aperture
fragments observed both loose and dense connective
tissue in the same ratio, the predominance of this frag-
ment is marked dense connective tissue. In the middle
part of the fragment is determined by the aperture a
small amount of thinning of the muscle fibers, which
terminate in the connective tissue structures, some-
times with symptoms lipomatosis. Microvascular and
nerve fibers pass in between the muscle and connec-
tive tissue fibers.

Fig. 2. Structure of the muscular part of the diaphragm,
the abdominal side — top to bottom: parietal peritoneum,
and a layer of subserous subperitoneal fascia with the
inclusion of the adipose tissue, muscle tissue layer.

H & E stain, x 40.
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Fig. 3. The layer of the muscular part of the diaphragm
muscle, between the muscle fibers are very delicate and
thin layer of connective tissue — endomysium, which
comprises a plurality of microvascular and nerve fibers.
Painting pikrofuksin by van Gieson, x 40.

Described on macroscopic examination furrow
separating diaphragm to contact the place of the
left and right heart, histologically at the peak of the
transition “pits” is characterized by fields of dense
connective tissue, sometimes with symptoms hya-
linosis. The left part of the fragment is much thin-
ner than the right and is represented by fibro-fatty
tissue — namely, fibrous with layers of fat that are
fields fibrosis subserous and serous layers, covered
with mesothelium (parietal leaf pericardium and pa-
rietal peritoneum). The fat component is more pro-
nounced from the abdominal cavity. Muscular fibers
in the diaphragm portion are not present. The struc-
ture of the right side of this fragment is virtually indis-
tinguishable from the structure of a fragment taken

Fig. 4. The structure of the diaphragm from the area
of contact of the left heart and the diaphragm — the
pericardium and peritoneum lie on the basal membrane,
beneath which are located subserous — subpericardial and
subperitoneal respectively — layers of loose connective
tissue, between which there is a massive layer of dense
connective tissue in places with signs hyalinosis, muscle
tissue is absent. Painting pikrofuksin by van Gieson, x 40.

from the center of the contact area of the right heart
and the diaphragm, however, in this zone are more
pronounced degenerative and atrophic processes
in the muscle fibers, as well as there are areas with
hyalinosis phenomena.

Conclusions

1. Pericardial playground consists of two unequal
parts, respectively contact with the right and left ven-
tricles.

2. The morphological structure of these parts dif-
fers presence or absence of muscle fibers.

3. The shape and sizes of the parts depend on the
shape and size of the ventricles.

4. The main reasons affecting the structure of the
site are pericardial heart weight and age of the person.
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MOP®OJIOT4HI OCOBJIUBOCTI PIBHUX BIAAIIB AIADPArMU

AynexHko B. I'., BopoeiueHko B. 0., KypiHHuii B. B.

Pe3iome. [1poBeaeHO OOCHIAXEHHA 3 METOK BCTAHOBUTU CTYMiHb PI3HOPIAHOCTI pi3HMX LWapiB Aiadparmu
NIOAMHN B Pi3HMX i Bigainax, NOKpUTUX MaeBpoto, nepnkapaomMm abo ovepeBumHoo. MaTtepian 6yno o6pobneHo ta
nogapboBaHO reMaToKCUJIIHOM i E03MHOM, a TakoX NipodykciHOM no BaH N30Hy. MikpockoniyHe [OCNiAXEHHS
npoBeneHo Ha mikpockoni «Olympus BX-41». AHani3 pe3dynbraTtiB NPOBEAEHOro AOCHIAXEHHS NOKa3as, Lo ne-
pukapaianbHa nnouwiagka cknagaetbcs 3 ABOX HEPIBHMX YACTUH BiANOBIAHO 3iTKHEHHIO 3 NPaBUM i NiBUM LUy~
Houkamu, MopdosoriyHa 6yaoBa LMX YaCcTUH PIBHUTbCS HAsIBHICTIO a0 BiACYTHICTIO M’ A30BMX BOJIOKOH, popmMa i
pPO3Mipn YacTUH 3anexarb Big GopMu i pO3MIpIB LLYHOUKIB, OCHOBHVUMU NPUYMHAMMU, LLLO BMMBAOTbL HA OyaoByYy
nepukapaianbHOi N1owWwanky € Mmaca cepus i Bik IOONHN.

KniouoBi cnoBa: mopdonoria giadparmu, nepmkapaianbHa nnowanka, M’a308a 4acTuHa, eHaoMi3in.
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MOP®OJIOTMYECKUE OCOBEHHOCTU PA3JIMYHbLIX OTAENTIOB AUADPAIMbI

AyaeHko B. I'., BaosuyeHko B. 0., KypuHHow B. B.

Pe3lome. [1poBefeHO UccnegoBaHne C Lefbio YCTaHOBUTL CTENEHb PA3HOPOAHOCTM Pa3/IMyHbIX CJI0EB Ana-
dparmbl YenoBeka B pasnnyHbIX €€ oTaenax, NoKpbIThbIX MIEBPON, NepUkapaoM nnmn 6prolwmnHoi. MaTtepuan Obin
06paboTaH 1 oKpalleH reMaToKCUIIMHOM 1 903MHOM, a TakXe NMMPodyKCUHOM no BaH M3oHy. Mukpockonuye-
CKOe mnccnegoBaHme nNpoBeneHo Ha Mmukpockone «Olympus BX-41». AHanm3 pes3ynbraTtoB NPOBEAEHHOIO UC-
crnefoBaHuMs rnokasas, YTo nepukapamanbHasa nnowianka CoCTOUT U3 ABYX HEPaBHbIX YaCTeN COOTBETCTBEHHO
COMPUKOCHOBEHMIO C MPaBbIM U JIEBbIM XeNyaoykamu, Mopdonormieckoe CTpoeHne 3Tnx YacTen pasnn4aeT-
CS HaNM4YMEM UM OTCYTCTBMEM MbILLEYHbIX BOJIOKOH, popMa 1 pasMepbl YacTen 3aBUCAT OT HGOPMbI U pasme-
POB XeNnya0o4koB, OCHOBHbIMU NMPUYNHAMUN, BAUSIOLLNMM HA CTPOEHWE NepuUKapananbHON NNowankm aBnsoTCa
mMacca cepaua 1 Bo3pacT YenoBeka.

KnioueBbie cnosa: mopdonoruga agmadparmMbl, nepukapananbHas naowaska, MbileyHast 4acTb, 3HOOMU-

3UNN.
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MORPHOLOGICAL FEATURES OF DIFFERENT PARTS OF THE HUMAN DIAPHRAGM

Dudenko V. G., Vdovichenko V. I., Kurinnyi V. V.

Abstract. A study to determine the degree of heterogeneity of the various layers of the human diaphragm in
its various departments, coated pleura, pericardium or peritoneum. The material was processed and colored with
hematoxylin and eosin, and pirofuksin by van Gieson. Microscopic examination was carried out on microscope
«Olympus BX-41”". Microscopic examination of the fragment diaphragm tissue from the muscular portion (rib
portion of the diaphragm), adjacent to the pericardial area on the right and/or left, where the part of the thoracic
cavity the diaphragm is covered by the parietal pleura, it is noted that both the surface (mesothelial) layer pres-
ents the lining consisting of typical for a single-layer flat epithelium thin flattened cells. These cells lie on a basal
membrane, below which is a thin layer of dense, loose connective tissue layer and a layer of dense connective
tissue hyalinized collagen fiber bundles. All connective tissue structures at coloring pikrofuksin by van Gieson
stained bright red or dark red color. Between the fibers of the connective tissue located vessels of the microvas-
culature and nerves. Described structural elements form a serous integument (parietal pleura and peritoneum),
subserous layer and subpleurar and subperitoneal fasciae (fascia diaphragmatica and fascia endoabdominalis
respectively). In subserous departments on both sides (more pronounced in subperitoneal departments) are
determined by the inclusion of adipose tissue composed of fat cells, having the form of rounded-oval, colorless
voids of various sizes with H & E stain, which are organized into groups or segments. In the above-described lay-
ers is a massive muscle layer with large muscle fibers which are uniformly stained cytoplasm eosin. The nuclei of
the muscle fibers are preferably elongated, oval-shaped, and in most cases are located at the periphery. Their
long axis oriented parallel to the core muscle fiber. Between the muscle fibers are very delicate and thin layer
of connective tissue called endomysium. Endomysium contains many microvascular and nerve fibers. In some
fields of a small amount of fibroblasts in endomysium determined. By studying the slides aperture fragment
from the center of the area of contact of the right half of the heart and the diaphragm, it is noted that the inner
and outer sides, ie, pericardial cavity from the abdominal cavity and, this passage aperture as well as the previ-
ous ones, is lined with a single layer of mesothelial cells lying on the basal membrane, which is located below
a layer of connective tissue. In previous aperture fragments observed both loose and dense connective tissue
in the same ratio, the predominance of this fragment is marked dense connective tissue. In the middle part of
the fragment is determined by the aperture a small amount of thinning of the muscle fibers, which terminate in
the connective tissue structures, sometimes with symptoms lipomatosis. Microvascular and nerve fibers pass
in between the muscle and connective tissue fibers. Described on macroscopic examination furrow separat-
ing diaphragm to contact the place of the left and right heart, histologically at the peak of the transition “pits”
is characterized by fields of dense connective tissue, sometimes with symptoms hyalinosis. The left part of the
fragment is much thinner than the right and is represented by fibro-fatty tissue — namely, fibrous with layers of
fat that are fields fibrosis subserous and serous layers, covered with mesothelium (parietal leaf pericardium and
parietal peritoneum). The fat component is more pronounced from the abdominal cavity. Muscular fibers in the
diaphragm portion are not present. The structure of the right side of this fragment is virtually indistinguishable
from the structure of a fragment taken from the center of the contact area of the right heart and the diaphragm,
however, in this zone are more pronounced degenerative and atrophic processes in the muscle fibers, as well as
there are areas with hyalinosis phenomena. The analysis of the results of the study showed that pericardial area
consists of two unequal parts, respectively contact with the right and left ventricles, the morphological structure
of these parts varies by the presence or absence of the muscle fibers, the shape and size often depends the
shape and size of the ventricles, the main reasons affecting the structure of the site are pericardial heart weight
and age of the person.

Keywords: morphology of diaphragm, pericardial plate, muscular part, endomysium.
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