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ABSTRACT

The aim of the study to evaluate the peculiarities of the aortic wall structure at the place of coarctation.
Materials and methods: Studying of the aortic sections removed during operative correction at the place of constriction. 10 children at the age between 1to 6 months were
undergone the operation. Intraoperative aortic biopsy specimens were observed in 10% neutral formalin. Histologic sections were prepared in a conventional way followed by

staining them with hematoxylin-eosin.

Results: Histological examination in the areas of constriction revealed that the endothelium in all the preparations had poor expressiveness. The most significant changes were
recorded in the middle layer of the aorta in the form of reduced development of elastic fibers, their fragmentation and chaotic arrangement. Angiomatosis with the formation of
thin-layer small vessels by capillary type was found out. In all the preparations, areas of emptying of cells and fibers of the middle cover with the formation of cystic structures

were revealed.

Conclusions: The histological examination has revealed changes in the structure of the aorta wall, which may indicate the systemic nature of the lesion and make it possible
to consider coarctation of the aorta to be a manifestation of systemic vasculopathy. The above-mentioned facts determine the need for a more detailed examination of children

with the specified pathology at different stages of observation.
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INTRODUCTION
Coarctation of the aorta (CoA) is a defect characterized by
stenosis of the aorta at some interval of the vessel [1]. CoA
is one of the most common cardiac and vascular abnormali-
ties [2]. Significant experience of diagnostics and treatment,
invention of various methods of surgical intervention do not
allow to solve the question about the causes of development
of complications in the remote postoperative period definitely
[3]. This category of patients has functional and macroana-
tomical disorders, special histological structure of the wall not
only of the aorta [4], but also structural and morphological
changes of other vessels of the large blood circulation [5, 6].
The complex of these causes leads to cardiovascular and cere-
brovascular catastrophes, which reduces the quality and life
expectancy of patients who suffer from aortic coarctation [7].
Making a conclusion, coarctation of the aorta can be
described as a manifestation of connective tissue dysplasia,
a variant of systemic vasculopathy. This, in turn, requires a
more detailed examination of patients before surgery and ob-
servation of this group of patients in the postoperative period.

THE AIM
To determine the peculiar features of the aortic wall struc-
ture in the coarctation area.
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MATERIALS AND METHODS
Surgical correction of aortic defect was performed on 10
children aged from 1 to 6 months. During surgery for
coarctation of the aorta, areas of the vessel constriction
were removed. Intraoperative biopsies were fixed in 10%
neutral formalin solution, histological sections were made
after normal posting, followed by hematoxylin-eosin
staining. Microscopy was performed using a software-mi-
croscopic complex that included an Olympus CX 31 light
microscope and an Olympus LC 20 digital video camera.

The work is performed on the Kharkiv Regional Clinical
Children’s Hospital.

The Committee on Ethics and Bioethics of KhNMU does
not dispute the histological examination of intraoperative
biopsies. Parents agreed to the study.

RESULTS AND DISCUSSION
Histological examination of the coarctation area of the
aortic wall showed that the architectonics was broken in
all the fragments. The endothelium had poor expression
in all the preparations.

The most significant changes were diagnosed in the
middle layer of the aorta wall, namely: elastic fibers are
expressed weakly, they are fragmented, with disordered
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Fig. 1. Large, homogeneous cell-free areas. Coloring with hematoxylin-
eosin. Increase x 40.

Fig. 2. Chaotic cells and epithelioid myocytes with chaotic location. Coloring
with hematoxylin-eosin. Increase x 100.

Fig. 3. Newly formed vessels with spindle cell myocytes around. Coloring
with hematoxylin-eosin. Increase x 40.

location, there are large homogeneous cell-free areas — foci
of necrosis of smooth muscle cells, collagen fibers and
malasthes (Fig. 1).

Accumulation of mast cells in the form of spindle cells
and epithelioid cells was observed around these areas. The
location of such clusters is uneven in different parts of the
aortic wall, chaotic (Fig. 2).

Angiomatosis with the formation of thin-walled small
vessels according to the capillary type was found out.
Around the vessels the number of spindle cell and epithe-
lioid myocytes increased (Fig. 3).

In all the preparations, the areas of the cell and fibers of
the middle layer with the formation of cystic structures
were revealed (Fig. 4). Edema, thinning of all layers of the
aorta were found out in all the fragments, three of seven
preparations revealed hypoelastosis and areas of anelastosis.

The outer lining of the aorta was characterized by a
cluster of newly formed vessels that were located among
loose connective tissue.

790

Fig. 4. In the area of coarctation, the destruction of cells and fibers is
observed. Coloring with hematoxylin-eosin. Increase x 40.

The aorta is a vessel of elastic type that provides a uniform
passage of the pulse wave. Changes in its elastic-collagen
scaffold lead to vascular dysfunction and, as a consequence,
may provoke various postoperative complications [8]. The
morphological changes of the wall of different parts of
the aorta and brachiocephalic vessels make it possible to
consider this pathology a systemic vascular problem [4, 5].

We understand that histological research is rather simple
for the modern period of technology development, but un-
fortunately, not all the health care institutions, at the times of
economic instability, can afford more modern and effective
research. Therefore, histological examination of intraoper-
ative sections of the aorta is the first stage of scientific study
of the peculiar features of the vessel wall structure.

CONCLUSIONS
1. Coarctation of the aorta as a systemic vasculopathy leads to
morphological changes of the walls of the vessels in the form of:
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— poor expression of the endothelium;

- significant changes in the middle layer of the aorta (de-
crease in the volume of elastic fibers, their fragmented
and chaotic location, formation of areas of smooth mus-
cle cell necrosis in the form of spindle cell and epithelioid
myocytes);

- angiomatosis with the formation of thin-walled small
vessels of capillary type around the aorta;

- the emergence of zones of destruction of cells and fibers of
the middle layer with the formation of cystic structures.

2. Taking into consideration the nature of morphological
changes in aortic coarctation, early diagnosis and sur-
gical treatment should be supplemented by continuous
observation of patients in the postoperative period
because of the possibility of deepening the pathological
condition.

PROSPECTS FOR FURTHER RESEARCH

For all the patients, the result of surgical treatment was
considered satisfactory. Children were discharged under
the supervision of a pediatric cardiologist at the place of
residence. Taking into consideration the knowledge of
the features of the aortic wall structure of this category of
patients, it will be of particular interest to monitor them in
the remote postoperative period, given the data obtained
- the possibility of predicting the development of compli-
cations or other pathological conditions in the future of the
cardiovascular system in patients in this cohort.
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