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Abstract

To study an impact of auxiliary substances on gel containing extracts of quince leaves and grape seed meal, which is based

on polymethylsiloxane.

Pharmaco-technological and physicochemical methods. In this study, a spectrophotometric method is applied to determine

an antioxidant activity ofthe gel.

We examined an impact ofauxiliary substances on the gel. According to the results of studies we chose auxiliary ingredients

which improve not only gustatory quality but also technological parameters. Applying spectrometric analysis, we investigated an

antioxidant activity ofphytogel. The gel has a structure ofrigid matrix, which is built through a process of condensation ofmethylsi-
lanetriol and siloxane bonds between the silicon atoms, which makes it possible to maintain and stabilize active natural ingredients.

The experimentproved that the extract of leaves of quince and grape seed meal have some antioxidant activity. But, upon the intro-

duction of stevia extract as a coregent taste, the gel that contains quince leafextract and grape seed meal increases the antioxidant

activity. Phytogel has antioxidant activity of 84 % relative to the reference sample, which suggests that the gel can resist the harmful

effects of free radicals, which are constantly produced in the human organism.

It was confirmed that the addition ofauxiliary substances into the gel with the extracts ofquince leaves and grape seed meal

based on polymethylsiloxane increases bioavailability and therapeutic efficiency, in particular, the antioxidant activity, of the gel.
Stevia extract as an adjuvant in the phytogel, as gustatory corrector, increases the antioxidant activity of phyto pharmaceu-

tical drugs.

Keywords: antioxidant activity, phytogel, extracts of quince, grape, stevia, ascorbic acid.
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1. Introduction

The question about a formation of the antioxidant index and its use as an objective measure

of positive effectiveness of antioxidant substances on human health as well as the indicator ofhigh
quality of functional pharmaceutical drugs is widely discussed in many countries [l–3].
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Therefore analysis of antioxidant properties of natural substances and products, which are

based on natural substances, is one of the important concerns nowadays.
Medicinal products with antioxidant properties are used for prevention of diseases caused

by excessive quantity of free radicals, formed in human body under the influence of negative ex-

ternal factors [4, s].
The need to update the assortment of domestic phytopreparations including an antioxidant

effects is beyond doubt [6]. The modern aspect is a relatively assortment of natural raw materials,
caused by high pharmacological activity and expressed clinical effects, among which significant
place is occupied by the extract of quince leaf and grape seed meal [7, B]. As it is known, the

main pharmacological effect of the extract ofred grapes (leaves, seeds, combs, and bagasse) is the

strengthening vascular walls ofveins and capillaries (P-vitamin activity). [9]. At present polyphe-
nol complex is contained in the extractof grape seed meal that also has important therapeutic value

and a high antioxidant activity [lo].
Beyond doubt is the need to use the natural gastroprotective antiulcer medications in the treat-

ment ofpeptic ulcer disease. This group of drugs directly protects the mucous the stomach from the

irritating effects of external factors through the formation of ulcers on the surface of the protective
cladding, which promotes scarring and prevents them from exposure to of gastric juice [ll].

These substances include antioxidants natural. They regulate the normal activities of the

human organism, in particular of oxidation lipid, protein and nucleic acid, resulting in cells which

are formed highly active of oxygen compounds called free radicals. They, undoubtedly, show a

therapeutic effect, and or other compounds that are contained in natural plants [l2].
For example, quince leaves extract inhibits the proliferation of intestinal tumor cells and of

renal adenocarcinoma cells [l3]. Presence of chlorogenic acid in the extract, together with other

antimicrobial determines polyphenolic compounds and antiviral activity. [l4] Reported antiulcer

activity ofextracts ofquince fruits on the model of ethanol-induced gastric ulcers [ls].
The choice of inactive ingredients is a highly important step in the development of new

pharmaceutical medicaments, as they can affect not only on the physical and chemical characteris-

tics ofpharmaceutical forms in the process oftheir production and storage, but also on therapeutic

efficiency of the pharmaceutical drug itself [l6].
We have selected and studied composition of the gel and proved its biological efficiency in

our previous works.

The gel preparation technology is based on stage addition of active pharmaceutical ingredi-
ents and inactive ingredients [l7, 18].

Flavors are important among inactive ingredients because unpleasant taste ofpharmaceuti-
cal drugs can prevent to take this medicine.

Natural extractof stevia was chosen as a corrective agent.
It was done because of the following reasons: the regular use of stevia extract normalizes

carbohydrate and fat metabolism in human body; cell regeneration and blood coagulation are being
improved; and the growth of tumors slows down. The sweet secret stevia stevioside, contained in

the molecule, which is a glycoside consisting of glucose, sucrose, and steviol of stevia extract is

a complex stevioside. Numerous experiments have shown that regular use of an extract from ste-

via – reduced sugar levels in the blood, cholesterol and radionuclides in the body, improving cell

regeneration and blood coagulation, inhibited the growth of tumors [l9].

2. Aim of research

To determine an influence of auxiliary ingredients on bioavailability and therapeutic effec-

tiveness, especially on antioxidant activity of gel with extractofquince leaves and grape seed meal,
which is based on polymethylsiloxane.

3. Materials and methods

Researches were conducted when testing samples of the gels, made with similar pharmaceu-
tical structure by means of similar technology [l7].
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Fig. 1. Antioxidant activity of the gel depending on its composition
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At first polymethilsiloxane was dispersed to homogeneity in a separate container at a de-

fined temperature and speed of the rotor mixer.

Measured amount of water, xanthan gum and sorbic acid were injected separately into

heated flask.

Flask was heated to a temperature of 60 оС and mixture of above mentioned ingredients
were blended until smooth.

Then the water phase was added to disperse polymethilsiloxane.
The mixture was stirred to obtain phytogel [l7].
Further, all extracts were injected to this basis one after another, then they were stirred and

afterwards some samples were taken.

Experimental procedure
Testing samples were held at room temperature for B−l2 hours and on their basis we pre-

pared testing samples of – 10 % aqueous solution, which concentration amounts 30 mg/100 ml

on a dry basis.

Our experimental studies of antioxidant activity were conducted by a modified method [2o].
The principle of the method is based on the reduction of stable radical 2 2-diphenyl-1-picryl-

hydrazyl (DPPH) by antioxidant molecule. The result of this method is to change the optical density
of the solution at 515 nm [2l, 22].

Antioxidant activity (АОА) is expressed as % inhibition of DPPH radical, which is repre-

sented by the formula:

% of inhibition=[(Аo–Аk)/Ao]*loo,

where Ao− optical density at Т=o min (solution DPPH); Аk − optical density at Т=lo min in the

presence of antioxidant.

Measurements were performed on spectrophotometer Hewlett Packard 8452 A with layer
thickness of 10 mm cuvettes.

Ascorbic acid, in particular water solution of 30 mg/100, was chosen as a reference standard

(reference sample), ml.

4. Results of research

Apparently from the chart, addition of gel with extract of leaves of a quince extract of meal

of dark grades of grapes increases its antioxidant activity almost in 3 times, and addition ofextract

of leaves of a stevia leads to increase in antioxidant activity too. The results ofresearch of samples
of gel depending on its structure are presented on the chart (Fig. 1).

Recovery of the free radical DPPH of the gel with participation phenolic compounds from

the extracts of leaves and quince seed meal grape kinetically passes slower than in the other two

cases (Table 1). This confirms the feasibility of using the gel extract meal of dark grapes and ex-

tract of stevia leaves in the composition.
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Results of the examination of gel samples, depending on their composition, are represented
in the following table (Table 1).

According to results which are shown in the Fig. 2, each of active ingredients shows anti-

oxidant activity, in a varying degree, but in a complex, these components show higher antioxidant

activity in comparison with reference sample.
Thus, the developed composition of gel with extracts of leaves of a quince and meal of

grapes on the basis of polymethylsiloxane with excipients, shows the expressed antioxidant activity
which on the recovery properties practically does not concede 0,03 % of solution of ascorbic acid.

5. Discussion

The study has shown that auxiliary ingredients, namely stevia extract, affect the bioactivity of

the gel with extract ofquince leaves and grape seed extract, which is based on polymethylsiloxane.
According to the results of the studies was selected technology for producing a gel with

extracts of leaves quince and grape seed meal, based on polymethylsiloxane. With spectrometric
analysis, we investigated Phytogel on antioxidant activity. The gel has a structure forming a rigid

matrix, built through a process of condensation metilsilantriola and siloxane bonds between the

silicon atoms, which makes it possible to maintain and stabilize the active natural ingredients. Ex-

periment is proved that of the extractofquince leaves and grape seed meal, have certain antioxidant

activity. But at technological introduction stevia extract as auxiliary ingredient is combined with

other extractsof the gel to improve the gustatorycharacteristics, increasing the value ofantioxidant

activity. Phytogel has antioxidant activity 84 % on reference sample what can confront the damag-
ing effect of free radicals, which are continuously produced in human organism.

According to results, which are shown in the table, addition of grape seed meal together with

addition of stevia extract to an extractof quince leaves tripled the antioxidants activity of the gel.
The results ofreduction of free radical DPPH in dynamic are presented graphically in Fig. 2.

Table 1

Antioxidant activity indicators

Product name А0 Ak % АОА % АОА relative to control

Ascorbic acid 0,83 0,6046 27,16 100

Gel with quince leaves extract) 0,8096 0,7396 8,65 31,84

Gel with quince leaves and grape extract 0,8149 0,6503 20,20 74,38

Gel with quince leaves, grape and stevia extract 0,8152 0,6287 22,88 84,24

0,85

0,8
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0,7

0,65

0,6
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6. Conclusions

1. It is established the influence of auxiliary ingredients, namely an extract of stevia, the

bioavailability of the gel from the extracts of quince leaf and grape meal based on polymethyl-
siloxane. It is proved that the antioxidant activity is increased, with the introduction of coregent
taste − stevia extract.

2. The spectrometer method with the indicator DPPH system was applied to definition of

antioxidant activity of gel from extracts of quince leaves and of meal grapes on the basis of po-

limethylsiloxane, that gave the chance truly to estimate the select composition of gel at which it

is possible to assume that preparations, except antiulcer activity, will show complex therapeutic
action on a human organism due to high antioxidant activity.
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Abstract

The aim is to study morphofunctional structure of NALT (nasal associated lymphoid tissue) and visceral lymph nodes of

rats with experimental type 1 diabetes mellitus (DM-1) and to define the effectiveness of the treatment with herbal drug “Imupret”.

Materials and methods: The experiment involved 20 animals, divided into 4 groups: the Ist group was the control group

ofhealthy rats, the 2ndgroup was the control group subject to prophylactic treatment with “Imupret, the 3rd group included rats with

experimental diabetes, and the 4th group included rats with experimental diabetes subject to treatment with “Imupret. Functional

changes in immune organs were evaluated by the results of morphometric analysis; morphological pattern was evaluated by histo-

structural changes.

Results. The research revealed that under conditions ofdiabetes mellitus type 1, the volume, area and density ofthe lymphoid
tissue decreased, and only its “fine” cell was detected. The paper demonstrates the development of relative immune deficiency in

immunocompetent organs in rats with diabetes mellitus type 1. The use of drug “Imupret” demonstrated its immunomodulatory

function, which is especially important in terms of immunosuppression in patient with DM-1.

Conclusion. The received results are of a great clinical significance, and show the necessity ofearly prevention and treatment

of immunity disorders under conditions of diabetes mellitus type 1.

Keywords: diabetes mellitus type 1, visceral lymph nodes, NALT, immunity histostructural changes, morphometric analysis.

DOI: 10.21303/2504-5679.2017.00297 © lurii Gavrylenko, Margaryta Khomenkо

1. Introduction

In recent years, within increase of prevalence of immunodeficiency states of different genesis,
doctors’ interest in the immune system functioning increased significantly [l]. The immune system
is known to have a close connection with the endocrine system, and is particularly affected under

condition of such disease as diabetes mellitus type 1 (DM-1) [2]. Increased susceptibility to infections

in patients with DM-1 is associated with impaired protective functions of the body as a result of sup-

pressed immunity, enhanced cell adhesion of microorganisms, a tendency to catabolic processes. In

the pathogenesis ofDM-1 and many of its complications, an important place belongs to the violation

of the functional capacity of the immune system, which is the subject ofnumerous studies [3]. In pa-

tients with diabetes mellitus, significant changes appears in chemotaxis, a decrease in the bactericidal

activity of neutrophils, increased production of reactive oxygen species, leukotrienes, secretion of

lysosomal enzymes, and changes in the level of intracellular calcium are often observed [4].
Morphological basis of the immune system is a lymphoid tissue, which isrepresented by the

central and peripheral organs [s]. The structures protecting the mucous membrane are called mucosa

associated lymphoid tissue – MALT. MALT consists of visceral lymph nodes of gastrointestinal tract,

being the place to induce humoral (antibody mediated) and cellular immunity [6]. The analogue ofsuch

tissue in the conducting airway is the nasal-associated lymphoid tissue (NALT) or lymphoid tissue asso-

ciated with the nasal cavity, which is the regional representative of submucosal of the immune system. It

is localized as adjacent to the nasal mucosa and mucosa of the soft palate. NALT is inherent both to hu-

mans and rats, but the rats do nothave tonsils; thus NALT for rats can be considered as the first immune
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barrier to fight against external antigens in the digestive and respiratory systems [7]. In contrast to the

well-characterized Peyer’s patches, which are already present in fetal life and seem to be a constitutive

part of the integrated mucosal immune system, the tissue genesis ofNALT is different [B]. So far no data

on NALT formation during embryogenesis in humans are available, but in rats and mice NALT has been

observed only postnatal [9]. In fetal human larynges there is only a scattered distribution of immuno-

competentcells, but no organized larynx-associated lymphoid tissue (LALT) [lo]. Bronchus-associated

lymphoid tissue (BALT) is sometimes present in the fetus, but associated mainly with infections, and

develops after birth [ll]. In the non-infected fetus BALT is found only rarely and in low density [l2].
Therefore, the formation ofrespiratory MALT seems to be a reactive phenomenon in response to mi-

crobial stimulation. Dysregulation of mucosal immune responses might be a critical factor in the still

unknown etiology of sudden infant death syndrome (SIDS) [l3]. No data are available so far on the

occurrence of NALT in human adults, as NALT is difficultto investigate in this age group because cal-

cification inhibits adequate sampling and processing of tissue blocks [l4]. MALT is characterised by the

predominance of local dimeric IgA production, secreted as secretory IgA (sIgA) that is responsible for

the immune exclusion ofbacteria and viruses [ls]. The term common mucosal immune system (CMIS)
implies that activated lymphocytes derived from one mucosal surface can recirculate and localise se-

lectively in other mucosal surfaces [l6]. This connection between different mucosal surfaces permits

immunity initiated at one anatomical site to protect other mucosal sites [l7]. In rats, NALT is present at

birth, earlier than BALT and this is probably due to its strategic position with respect to the incoming
air [lB]. As rats are obligate nasal breathers, the inspired air, laden with environmental antigens, passes

the nasal cavities before it reaches the lungs. [l9]. The particular interest from the point ofview of clin-

ical effectiveness has the combined herbal preparation BNO 1030 (Imupret) [2o].

2. Aim of research

To study morphofunctional structure of NALT (nasal associated lymphoid tissue) and vis-

ceral lymph nodes of rats with experimental type 1 diabetes mellitus (DM-1) and to define the

effectiveness of the treatment with herbal drug “Imupret”.

3. Material and methods

The research involved intact Wistar male rats (20 animals in total), weighing 130−150 grams,

under the conditions of experimental diabetes mellitus type 1. Experimental DM-1 for rats was in-

duced by a single intraperitoneal introduction of Streptozotocin (SOl3O, Sigma-Aldrich Co. LLC,
the USA), dose of 55.0 mg/kg, diluted in 0.1 M citrate buffer, pH 4.5. Rats of the same age in the

control group got intraperitoneally 0.5 ml of0.1 M citrate buffer, pH 4.5. After four weeks of diabe-

tes development, within 14 days, rats got drug Imupret per os 0.05 ml/animal three times a day; cho-

sen concentration meets guidelines for use of the daily dose for children over 12 years and adults,

taking into account the factors of species stability for human and rats (0.45 and 1.89 respectively).
Functional changes in immune organs were evaluated by the results of morphometric analysis.
Qualitative histostructural changes were detected (such as appearance of germinal centers in lym-
phoid tissue nodules, changes in the density of lymphoid tissue); quantitative parameters were sub-

ject to statistical evaluation. Micro photographs were obtained using microscope Olympus BX 51.

Morphometric analysis was performed with Carl Zeiss software (AxioVision SE64 Rel. 4.9.1),

magnification ×4OO. All rats were divided in 4 groups, 5 animals in each one: the Ist group was the

control group ofhealthy rats, the 2ndgroup was the control group subject to prophylactic treatment

with “Imupret”, the 3rdgroup included rats with experimental diabetes, and the 4th group included

rats with experimental diabetes subject to treatmentwith “Imupret”.

4. Results

Visceral nodes in the control group of intact rats showed the normal morphological picture.
NALT is small and has no signs of immune activation (Fig. 1, a−c). In cortical substance (Fig. 1, a)
were registered lymphoid follicles, and moderate density lymphocytes were recorded in reticulo-

endothelial cells. In medulla (Fig. 1, b) was registred a small number of lymphocytes and stromal

elements ofreticuloendothelial cells.



Original Research Article:

full paper

(2017), «EUREKA: Health Sciences»

Number 2

Medicine and Dentistry

Fig. 2. Lymph node of diabetic rats. a − cortical substance, b – medulla.

Note: − lymphocytes; GC − germinal center (lymphoid reaction); − cell in mitosis;
− r eticuloendothelial cells. Hematoxylin-eosin; c

− Nasal-associated lymphoid tissue (NALT).
Note: − tissue basophils; − neutrophils; * − Clusters of lymphocyte NALT. Toluidine blue.

Fig. 1. Lymph node of control group: a
− cortical substance; b – medulla.

Note: − lymphocytes; − macrophages; − reticuloendothelial cells.

Hematoxylin-eosin; c
− Nasal-associated lymphoid tissue (NALT).

* − Clusters of lymphocytes NALT. Toluidine blue

Fig. 3. Lymph node of diabetic rats, which received Imupret. a – cortical substance; b – medulla.

Note: – lymphocytes; GC – germinal center (lymphoid reaction);
–cell in mitosis; – reticuloendothelial cells

11

In rats with DM-1 we found the sings of reactive immune activation. In cortex of visceral

nodes were registered lymphoid follicles, moderate density lymphocyte, activation of reticuloen-

dotheliocytus, in medulla we found a small number of lymphocytes and stromal elements of re-

ticuloendotheliocytus. In NALT it has been shown significant number of neutrophils and isolated

basophils. (Fig. 2, a−c).

In diabetic rats, which were treated with Imupret, were found the signs of immune response.

It was registered the increased density of lymphocytes, activation of mitosis and germinal center

(Fig. 3, a, b).
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5. Discussion

Within the study of visceral nodes the control group of intact rats showed no inflammatory
changes, signs of antigen presentation. The stromal elements of medulla, brain cords, and capsules
showed no signs ofreorganization. Only a few macrophages were recorded within the field of view.

The volume ofNALT was insignificant; in addition, there were recorded the tissue basophils with-

out the signs of degranulation (Fig. 1, a–c).
Within the study ofvisceral lymph nodes, the group with diabetes showed reactive chang-

es of lymph node stroma; at morphological level it was manifested in the increasing number

of epithelioreticular cells, increase of volume indicators (size of the nuclei and soma). Sinus-

es of the node showed an increase in the lymphoid cells density, from a moderate increase in

the lymphocytes number (especially in individual sinuses) up to occurrence of the secondary
nodes with clear germinal centers, being a manifestation of migration of B-lymphocytes and

AG-presentation. The cells in mitosis were detected, which could indicate both the migration of

immunocompetent cells, and their proliferation. Medullary substance also showed an increase in

the lymphoid cells density as well as epithelioreticular cells and occurrence of groups of macro-

phages. These changes can be assessed as a manifestation ofactivation of the immune response,

and as for the stromal elements, reorganization of the stroma in response to a volume increase of

lymphoid tissue representation Fig. 2, a, b.

The study ofNALT in diabetic group of rats detected only its small focus with accumulation

of groups of neutrophils and isolated basophils (Fig. 2, c).
The group of rats with diabetes mellitus, treated with herbal drug “Imupret”, showed in the

visceral lymph nodes the appearance of significant germinal centers in the cortex of the lymph
nodes, significant increase in the lymphocytes density, as well as isolated cells in mitosis. Medul-

lary substance showed the cords of lymphoid cells, increase of lymphocytes density in the dural

and portal sinuses (Fig. 3, a, b).
The results of the research found out that morphological and functional state of lymphoid

tissue is closely related to glucose metabolism. It revealed the signs of immunodeficiency among

affected rats, both in visceral lymph nodes, and in NALT (p<0,05). In this group, morphometric

analysis showed the increased number of epithelioreticular cells, increase of volume indicators

(size of the nuclei and soma). Despite a wide range of antidiabetic drugs used in the clinic ofDM-1

and its complications, now more attention is paid to the use ofphytotherapy. One of the widely used

phytopreparations at present is the Imupret, the mechanism of its action is not completely clarified.

In diabetic group ofrats, which received Imupret, we demonstrated increased lymphocytes

density in visceral lymph nodes and NALT (p<0,05).

6. Conclusions

1. The studied structures, i. e., visceral lymph nodes and NALT refer to the peripheral lym-

phoid organs; they have a similar structure, shown within the study of their histology.
2. The research demonstrated the changes in these organs in rats with DM-1, induced with

Streptozotocin. It revealed the signs of immunodeficiency among affected rats, both in visceral

lymph nodes, and in NALT.

3. Use ofdrug “Imupret” demonstrated its immunomodulatory function (p<0,05), which is

especially important in terms of immunosuppression in patient with DM-1.
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Abstract

Atrioventricular canal defect (AVCD) is a congenital heart defect, which occurs in 2.9 % ofall congenital heart defects (CHD)
and is characterized by a wide variety of anatomical forms and often don’t have clear cardiac manifestation. Untreated AVCD may

lead to the developmentof pulmonary hypertension.

Aim. To determine clinical features of AVCD in children, considering variable anatomical forms of the pathology and its

association with genetic pathology.

Materials and methods. Patients history and outpatient statistic records of children with AVCD, who were admitted to Lviv

Regional Children’s Hospital from September 1999 till January2016 have been analyzed (n=B4).

The aspects of clinical manifestation of AVCD without associated pathology have been identified (n=4B). Clinical mani-

festation of complete (n=36) and incomplete (n=l2) AVCD and clinical manifestation with and without Down syndrome have been

discussed.

Children with AVCD were divided into two groups: A – children with complete (n=36) and B – with incomplete (n=l2) form

ofAVCD. Group A was divided into A 1 – with trisomy 21 (n=l4), A 2 – without genetic pathology (n=22).

Results. In group А2 – 36,36±10,26 % and in group В – 50±14,4 % children were asymptomatic. Dyspnea, increased sweat-

ing during feeds, growth retardation and frequentrespiratory viral infections during early childhood period were leading symptoms.

Most frequent auscultation findings were accent of II heart sound over the pulmonary artery and 2-3/6 systolic murmur over left

sternal border. According to echocardiographic examination mitral valve insufficiency was predominantly of mild grade, tricuspid

insufficiency and pulmonary hypertension was diagnosed in group А2 with the frequency of 9,09±6,13 %).
Conclusions: The absence ofclinical features in group A 2 and B 36,36±10,26 and 50,00±14,40respectively, saturation levels

92,36±0,49 % in patients without genetic pathology and 95,25±0,40 % with incomplete AVCD provide a need to adopt protocol of

children examination with saturation level under 95 % and compulsory echocardiographic diagnosis within the first month of life.

Keywords: Atrioventricular canal defect, complete and incomplete AVCD, trisomy 21, echocardiography, trisomy 21.

DOI: 10.21303/2504-5679.2017.00312 © Andriana Malska

1. Introduction

According to WHO data 4–5 % of the newborns are diagnosed with congenital or hered-

itary pathology annually [l]. Nearly 2 % ofthem are diagnosed with severe anomalies inconsis-

tent with life and primarily with congenital heart defects [2]. Almost 40 % of the early childhood

mortality partially or completely is caused by hereditary diseases and halfof them are the cardiac

system pathology [3].

Nearly 28–30 000 children are born in Lviv region annually and nearly 220–280 are diag-
nosed with CHD [4]. Cardiac defects are among the leading cause of the childhood mortality and

disability [s].

2. Aim of research

To determine clinical features of various forms of atrioventricular canal defect (AVCD) in

children with and without genetic pathology.

3. Materials and methods

Patients history and outpatient statisticrecords of the children with AVCD, who were admit-

ted to Lviv Regional Children’s Hospital in the period of September 1999 – January 2016 have been

analyzed (n=B4). Patient history, clinical features, chest X-ray, Ekg and echocardiography data have

been included in the research.
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Clinical features of the defect were determined in children without associate pathology

(n=4B). Children were divided into two groups – A – children with complete form of atrioventricu-

lar canal defect (n=36), and B – children with incomplete AVCD (n=l2). Group A was divided into

two groups: A 1 – children with complete form of AVCD and trisomy 21 (n=l4), A 2 – children with

complete form and without genetic pathology, respectively (n=22).
Gained results were gathered in the table in absolute numbers with the following mathemat-

ical calculation on a personal computer with the “Miсrosoft Excel” and “Statistica” programs used.

During the medical statistical analysis the mean and its standard deviation (М±σ), relative

values, reliability and likelihood differences among analyzed groups were estimated.

The normality check proved Gaussian type distribution data, therefore in the binary com-

parison the Student’s T-criteria, and in frequency comparison – xi-square were applied.

4. Results

According to the research it was determined, that children with AVCD had eight main

clinical features. They were most frequently seen in children with complete form and with tri-

somy 21 (group A1); asymptomatic children were observed in group A 2 – B 36,36±10,26 % and

50±14,4 %, respectively (Table 1).
Therefore, children with complete form of AVCD and with trisomy 21 (group A1) the most

frequently diagnosed clinical features were tachypnea, sweating during feeding (in 100 %), growth re-

tardation (in 78,57±11,00 %), failure to thrive and frequent respiratory tract infections (50,00±13,40 %).
Most frequent clinical features in children with complete form of ACD without genetic pa-

thology (group A2) were failure to thrive (50,00±10,66 %) and growth retardation (40,91±10,48 %),
tachypnea and excessive sweating during feeds (36,36±10,26 %).

Children with incomplete form of AVCD 9 group B) most frequently had: recurring respi-

ratory tract infections in their medical history (41,67±14,20 %), tachypnea and excessive sweating
during feeds (33,33±13,60 %), and failure to thrive (25,00±12,50 %). Absence of clinical features

was seen in group A 2 and B – 36,36±10,26 and 50,00±14,40 respectively.

Table 1

Frequency (%) of clinical features in children with AVCD

№ Clinical features

Groups

А1 А2 В

1 Tachypnea, excessive sweating during feeds 100 36,36±10,26** 33,33±13,60**

2 Growth retardation 78,57±11,00 40,91±10,48 25,00±12,50**

3 Failure to thrive 50,00±13,40 50,00±10,66 25,00±12,50

4 Recurrent respiratory tract infections 50,00±13,40 27,27±9,50 41,67±14,20

5 Aggravatedcardiac heave 21,43±11,00 13,64±7,32 25,00±12,5

6 Cyanosis 14,29±9,40 0 0

7 Enlarged chest cage 7,14±6,90 0 0

8 Heart hump formation 7,14±6,90 0 0

9 Absence ofclinical features 0 36,36±10,26** 50,00±14,40**

Note: **
– reliable (p<0,01) difference is present in comparison with group A1
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Auscultation data was analyzed as well. In children with complete AVCD and triso-

my 21 (Group A1) were accentuated second heart sound of the pulmonary artery (PA) (in
71,43±12,10 %) and 2/6 on the Levine scale systolic murmur over the left sternal border

(57,14±13,20 %). Children with complete AVCD without genetic pathology (group A2) had the

same auscultation findings, although less frequently (Table 2).
In children with incomplete form of AVCD the most frequent auscultation findings

were – 1-2/6 systolic murmur over the left sternal border (58,33±14,20 %) and a soft second

tone accent over the PA (41,67±14,20 %).

During percussion, reliable (p<0,01) in groups of children with complete AVCD – the wid-

ening of the heart borders to the right (92,86±6,90 in group А1 and 90,91±6,13 in group А2), in

comparisson with the group B, where this indication constituted 41,67±14,20 %. Simultaneously,
the widening of the heart borders to the left most frequently was seen in children with incom-

plete form of AVCD, however there was no reliable difference in those parameters in groups of

children with complete AVCD (Table 3).

Table 2

Auscultation data (%) in children with AVCD

№ Auscultation data

Groups

А1 А2 В

1 Systolic murmur over the left upper sternal border 21,43±11,00 36,36±10,26 33,33±13,60

2 Systolic murmur over the left sterna border 57,14±13,20 50,00±10,66 58,33±14,20

3 No auscultation findings 21,43±11,00 0 33,33±13,60

4 1\6 0 27,27±9,50 16,67±10,80

5 2\6 57,14±13,20 40,91±10,48 25,00±12,50

6 3\6 0 13,64±7,32 25,00±12,50

7 4\6 7,14±6,90 0 0

8 S2 accent over PA 71,43±12,10 59,09±10,48 41,67±14,20

9 Holosystolic murmur over the left sternal border 0 4,55±4,44 8,33±8,00

Table 3

Percussion data (%) in children with AVCD

№ Percussion data

Groups

А1 А2 В

1 Widening to the right 92,86±6,90 ££ 90,91±6,13 ££ 41,67±14,20

2 Widening to the left 0 4,55±4,44 8,33±8,00

Note: ££ – reliable difference (p<0,01)is present in comparison with group В
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It was established that the middle level of the saturation (Fig. 1) was reliably (p<0,01) lower

in group of children with complete AVCD and with trisomy 21 and constituted 88,00±2,30 %. In

patients without genetic pathology it was in the range of 92, 36±0,49 %, and in children with in-

complete AVCD – 95,25±0,40 %.

During the analysis of internal organs ultrasound − no pathology was diagnosed. Rarely
(9 %) it was combined with lowered and horseshoe kidney and hepatomegaly. It is worth men-

tioning that only children without associated pathology were included into the research. Therefore

AVCD was not associated with any internal pathology in our research (Table 4).

According to EKG data, sinus rhythm was present in all groups and only in the group of

children with complete AVCD without genetic pathology 4,55±4,44 % the first degree heart block

was diagnosed. The right bundle branch block was diagnosed in − 33,33 ±13,60 % in the group of

children with incomplete AVCD (Table 5).

According to Echocardiography data in children with complete AVCD associated with tri-

somy 21 −78,57±11,00 % prevailed balanced form and in the group without genetic pathology (А2)
balanced form was met in 90,91±6,13 % of children.

In Table 6 it is shown that pulmonary hypertension was more frequently diagnosed in the

group Al, however the IV stage of PH was diagnosed in 9,09±6,13 % children with complete form

of AVCD without genetic pathology.

96,00

94,00

92,00

90,00

88,00

86,00

84,00

88,00

92,36

95,25

А1 А2 В

SaO2

Table 4

Internal organs ultrasound data (%) in children with AVCD

№ Ultrasound data

Groups

А1 А2 В

1 No pathological findings 100 90,91±6,13 91,67±8

2 Lowered right kidney 0 0 8,33±8

3 Horseshoe kidney 0 4,55±4,44 0

4 Hepatomegaly 0 4,55±4,44 0
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Table 5

EKG findings (%) in children with AVCD

№ EKG findings
Groups

А1 А2 В

1 Sinus rhythm 100 95,45±4,44 100

2 I-st degree AV block 0 4,55±4,44 0

3 Leftward axis deviation 100 95,45±4,44 91,67±8,00

4 Rightward axis deviation 0 4,55±4,44 8,33±8,00

5 Right heart chambers hypertrophy 100 95,45±4,44 100

6 RBBB 14,29±9,40 13,64±7,32 33,33±13,60

Table 6

Echocardiography data (%) in children with AVCD

№ Echocardiography data
Groups

А1 А2 В

1 I degree PH 14,29±9,4 13,64±7,32 8,33±8,00

2 II degree PH 35,71±12,80 4,55±4,44 0

3 III degree PH 7,14±6,90 0 0

4 IV degree PH 0 9,09±6,13 0

5 Right chambers volume overload 92,86±6,90 68,18±9,93* 33,33±13,60**#

6 ASD І (mm) 8,93±1,00 9,55±0,73 11,67±1,30

7 VSD 9,21±1,40 5,05±0,63# 5,50±2,50

8 Bulging aneurysm 0 0 8,33±8,00

9 Single av valve 28,57±12,10 13,64±7,32 0*

10 Unique atrium 7,14±6,90 0 0

11 AV valve insufficiency 7,14±6,90 9,09±6,13 0

12 Clefted anterior mitral leaflet 64,29±12,80 68,18±9,93 100*#

13 Mitral valve insufficiency 1+ (mild) 78,57±11,00 77,27±8,93 66,67±13,60

14 Mitral valve insufficiency 2+ (moderate) 7,14±6,90 9,09±6,13 8,33±8,00

15 Mitral valve insufficiency 3+ (severe) 0 0 8,33±8,00

16 Tricuspid valve insufficiency 1+ (mild) 28,57±12,10 31,82±9,93 0*#

17 Tricuspid valve insufficiency 2+ (moderate) 0 4,55±4,44 8,33±8,00

18 Single atrium 14,29±9,40 0 0

19 Deformed anterior leaflet 0 4,55±4,44 0

20 Aorta (cm) 1,22±0,10 1,41±0,09 1,46±0,10

22 Pulmonary Artery (cm) 1,41±0,10 1,51±0,08 1,53±0,10

23 EF % 70,07±0,90 69,18±0,81 69,58±0,50

Note: * –reliable difference (p<0,05) in comparison with group A1; ** –reliable difference (p<0,01) in comparison with group А1;

# – reliable difference (p<0,05) in comparison with group А2; ## – reliable difference (p<0,01)in comparison with group А2



Insignificant (p<0,05) right chambers volume overload was diagnosed in children with in-

complete AVCD (33,33±13,60 %), whereas in children with complete AVCD − 68,18±9,93 % in

group А2 and in 92,86±6,90 % − in group Аl.

Single AV valve was not diagnosed in children with incomplete AV canal, whereas (100 %)
had clefted anterior mitral valve leaflet.

Mild mitral valve insufficiency was diagnosed in all groups, whereas moderate and severe

was observed much rarely. Mild tricuspid insufficiency in groups with complete form of AVCD

prevailed in the A 2 group; moderate tricuspid insufficiency was met in the group A 2 and B.

According to the chest x-ray data, the aggravation ofthe pulmonary fields, widened vascular

bundle and widened PA is more common for all groups of children with CAVCD (Table 7).

5. Discussion

According to the official data, the amount of congenital heart defects has increased signifi-

cantly as well as its role in the cause of the newborn mortality. Congenital heart defects are the rea-

son of the newborn mortality in 15 % of the cases [6]. Nearly 40 % of the children with congenital
heart defects die without surgery, and nearly 70 % of them die during the first days of life and the

30 % die during the first year of life, respectively [7].
AVCD constitutes 3−5 % in the structure of all of the congenital heart defects [7−9], how-

ever according to fetal echo-cardiography the frequency ofAVCD may be up to 17 % [lo]. Hetero-

taxy syndrome is combined with AVCD in 80 % (more frequently asplenia rather then polysplenia

[2, 3]. Children with trisomy 21 have congenital heart defect and in 40 % of the cases it is AVCD

(the complete form prevails) [3, 6, 10]. According to the molecular mapping it is considered that

the part of the 21-st chromosome 21q22.1-qter could be linked to the impairment of the endocardial

cushions development [6, 11].
AVCD is characterized by a wide variety of its anatomical forms and as a rule, does not

have a typical for a congenital heart defect early clinical manifestation [l2]. This contributes to the

difficulties of early clinical diagnosis of the following CHD, which is crucial in terms of definition

of the terms of the surgical correction of the defect [l3].
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Table 7

Chest X-ray data (%) in children with AVCD

№ Chest x-ray data

Groups

А1 А2 В

1 Cardiomegaly 28,57±12,10 13,64±7,32 8,33±8,00

2 increased pulmonary pattern 100 100 91,67±8,00

3 Pulmonary fields without focal and infiltrative shadows 0 0 8,33±8,00

4 Overlapping PA 14,29±9,40 4,55±4,44 0

5 KТІ % 55,86±1,00 55,41±1,05 53,18±1,10

7 Unchanged vascular bundle 0 0 8,33±8,00

8 Widened vascular bundle 100 90,91±6,13 58,33±14,20*#

9 Flattened waist ofthe heart 0 0 8,33±8,00

Note: * –present reliable (p<0,05) difference in comparison with the subgroup А1; # – present reliable (p<0,05) difference in com-

parison with subgroup А2



Parents of the most ofchildren with AVCD do not have any complaints, therefore the disease

can be suspected by a pediatrician during the random visit for a checkup. Depending on a size of

VSD doctor could auscultate 1-3/6 systolic murmur over the left sternal border and a typical Ekg
should be helping in diagnosing this defect [l4, 15].

AVCD – is a complex congenital heart defect which is characterized by the anomalous con-

nection on the ventricular and atrial level due to the common atrioventricular canal, which occurs

due to the endocardial cushions defect [l6, 17]. In the process of embryogenesis endocardial cush-

ions form two atrioventricular valves and participate in the end stage of the septum formation.

Thereforethe defect ofthe embryogenesis caused by different factors leads to septal and two sepa-

rate valve (mitral and trileaflet) and cusps formation defection [lB−2o].

6. Conclusions

1. Children with AVCD are not often manifested clinically, and the risk of developing pul-
monary hypertension is high, the necessity of creating a protocol of clinical diagnosis of this con-

genital heart defect is well-grounded.
2. Echocardiography remains a golden standard of diagnosis of AVCD, especially in chil-

dren with trisomy 21.

3. Saturation level has to be checked at the maternity hospital. Children with the saturation

level lower than 95 % have to undergo echocardiography examination in the early neonatal period.
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Abstract

This paper presents the data from our own research of frequency of full regular trisomy 17 (Tl7) based on 1808 samples
of miscarriages, 1572 medical induced abortions at s–ll weeks of gestation, and 9689 samples of invasive prenatal tests done

between 11 and 24 weeks of pregnancy. The frequency of full Tl 7 in all miscarriages was 1/152 and in medical induced abor-

tions – 1/524; the population frequency of Tl 7 in the first trimester accounted for 1/454.

Additionally, it presents the data on the proportion of Tl 7 of all autosomal trisomies structure in different periods of fetal

development. When performing invasive prenatal testing we detected 4 cases ofTl 7 that represented 0,58 % of autosomal trisomies

among fetuses of 11–22 gestational weeks.

Furthermore, the paper introduces a symptom-complexof fetal abnormalities that are typical ofregular full trisomy 17.

Keywords: chromosomal abnormalities, trisomy 17, rare trisomies, miscarriages, ultrasound prenatal diagnostics.
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1. Introduction

Chromosomal abnormalities (CA), whose frequency makes up 50–60 % of early reproduc-
tive losses and due to the natural mortality rate goes down to 0.5–0.7 % of live births, holds a spe-

cific place in the structure of congenital and hereditary diseases.

Trisomies constitute the largest proportion of all chromosomal abnormalities.

Over the past 40 years, or even more, there have been performed only a few large-scale stud-

ies in which the number ofkaryotype sample from missed abortions exceeded 1,000 specimen of

non-developing products of concept [l–4]. While these studies were carried out at different times in

different countries and populations, in all of them trisomy prevailed in the structureofchromosom-

al abnormalities found in missed pregnancies, with its portion varying from 44 to 66 % (Table 1).

The analysis has shown unequal participation of different chromosomes in the structure

of autosomal trisomies. Trisomies 21, 18 and 13 in newborn infants generally account for 95 % of

chromosomal abnormalities. In the earlier stages of fetal development, this rate is lower. Therefore

it is assumed that all trisomies, except 21, 18, and 13, are rare.

Rare trisomies should be a key focus, since phenotype of fetuses with such abnormalities is

not yet described for their low frequency. Until now it has been believed that trisomy 1 and trisomy
19 are incompatible with postimplantation development [s].
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Table 1

The study of first trimester miscarriages karyotypes

Boue

1975

Hassold

1980

Kline

1987

Menasha

2005

Total analyzed 1498 1000 2098 1203

Total anomalies 921 (61,5 %) 463 (46,3 %) 776 (37,6 %) 792 (65,8 %)

Trisomy 479 (52,0 %) 207 (44,5 %) 368 (47,4 %) 522 (65,9 %)



Our research experience over the last 20 years proves that there is a whole spectrum of au-

tosomal trisomies (including such rare ones as regular trisomies 1 and 19) in the structure of early
reproductive losses of first trimester.

The analysis of frequency of rare trisomies detected in the process of prenatal diagnosis at

11–26 weeks (early and middle periods of fetal development) has shown a large proportion of T8,
T9, T22, T14, T16, T20, T17 and T15 in the structure ofprenatally diagnosed abnormalities, but of

all those mentioned only T8, T9, T22 have been classified into separate syndromes [6].

Special mention in this context should be made of the cases of full regular trisomy 17. In

known reputable sources, directories, guides, manuals, and electronic databases (PubMed, Med-

line, OMIM) we have not found any description of phenotype for fetus with regular trisomy 17

(only cases ofmosaic trisomies 17 are specified) [7, 8].

2. Aim of research

To determine the frequency and mortality ofregular trisomy 17 based on the cases we were

fixing through our multi-year research, and to describe a symptom-complex of fetal abnormalities

that are typical for regular full trisomy 17.

3. Materials and Methods

To meet our targets for the period of 1997 through 2016, we formed groups and made

karyotyping of 1808 samples of miscarriages concept products, randomized group of 1572 med-

ical induced abortions at 5–11 weeks of gestation; 9689 samples of invasive prenatal tests done

between 1 1 and 24 weeks of pregnancy (1329 chorionic villus biopsies, 2240 placental biopsies,
and 6120 samples of amniotic fluid) - total 13069 samples from women inhabiting south-east and

central regions ofUkraine.

Prenatal ultrasound examinations were performed in the 1-st trimester pregnancy to identi-

fy the missed miscarriage, as well as in the periods of 11–14 weeks and 18–22 weeks of gestation
with ultrasound systems HDI-3000 “ATL/Philps” (USA) and Voluson 730-Pro “General Electric”

(USA). Prenatal invasive procedures were controlled using ultrasound scanners SSA-250 “Toshi-

ba” (Japan) and R-3 “Samsung-Medison” (Korea). After elimination of abnormal fetuses with chro-

mosomal aneuploidy, autopsy of abortus was done.

For the analysis we applied GTG (method for differential staining), and we used research

microscopes Axioіmager A1 “Zeiss”, “Olimpus” BX41, Aristoplan “Leitz” to analyze chromosome

spreads . Notice also that we met testing standard for chromosome spreads [9], evaluating no less

than 30 metaphase plates.

4. Results

We have found that the proportion of T21, 18, and 13 in pre-embryonic period generally
accounts for only 6.33 %, while that ofrare trisomy – 93.67 %. Among pregnancies terminated in

embryonic period of 5 to 11 weeks, the proportion of rare autosomal trisomies made up 88.2 %. In

early fetal period of 11–14 gestational weeks, the rare autosome trisomies amounted to only 6.9 %;
at 15–22 weeks – 3.83 %; after 23 weeks – 6.68 % (i. e., the average proportion of rare autosomal

trisomies in the fetal group of early, middle and late period made 5.8 %).
The frequency of full T17 in all miscarriages was 1/152 and in medical induced abor-

tions – 1/524; the population frequency of T17 in the first trimester accounted for 1/454. In the

process of study we have found that the proportion of trisomy 17 in autosomal trisomy structure

varies in different periods of fetal development (Table 2).

Specifically, in the group of first trimester miscarriages, T17 proportion averaged 1. 17 %.

There were recorded 6 cases of full regular T17 (1 of anembryonic gestation and 5 with embryos
which stopped growing), and 2 cases of mosaic T17 combined with polyploidy (one of them with

double T17, karyotype: 94, XXXX, +17+17/47, XX+17 mos, the second one – with karyotype: 70,
XXX+17/ 47, XX+17 mos) both of anembryonic gestation. In all these cases, pregnancy stopped

developing at 5–9 weeks. When performing prenatal testing, we revealed 4 cases of trisomy 17

(Table 3) that represented 0.58 % of autosomal trisomies among fetus of 1 1–22 gestational weeks.
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Fig. 1. Echograms of fetus with the full trisomy 17 at 22 weeks of gestation:
a − Transaxial section through the fetal thorax and heart (four-chamber view), ventricular

septal defect; b − Transaxial section through the fetal abdomen; anterior wall defect: omphalocele

24

Table 2

Proportion of Т17 in structure ofautosomal trisomies in different periods of fetal development

Chromosomal

abnormality

Miscarriages
Pre-embryonic stage

(prior 5 weeks)

Miscarriages
5–11 wks

Prenatal

diagnostic 11–14 wks

Prenatal

diagnostic 15–22 wks

Trisomy +17 1 (0,79 %) 5 (1,53 %) 1 (0,43 %) 3 (0,72 %)

Table 3

Features ofpregnancy with prenatally detected trisomy 17

№ Maternal age
Gestational age

(wks)
Ultrasound findings Karyotype

1 23 22

Prenatal hypoplasia, ventricular septal defect,

‘lemon’-shaped head, omphalocele, flexor position
of hand, ‘rocker-bottom’ foot, umbilical cord cyst

(Fig. 1, a, b)

47,XX+17

2 17 19-20
Prenatal hypoplasia,

nasal bone hypoplasia, brachycephaly.
47,XY+17

3 24 11
Exencephaly,omphalocele,spinedeformation and

shortening, feet deformation (Fig. 2)
47,XY+17 (Fig. 3)

4 24 20

Prenatal hypoplasia, severe hydrocephalus, facial

dismorphism, nasal bone hypoplasia, complicated
cardiac defect, abnormal limbs length (bilateral

talipomanus, radial bone aplasia, flexion deformi-

ty ofhand, unilateral abnormality of lower limb,

fibula bone aplasia) spine deformity, small-sized

omphalocele (Fig. 4, a–e)

47,XY+17



In one case (№ 3) a fetus had severe malformations (Fig. 2), similar to ADAM-complex (se-

quence ofamniotic bands), but meticulous ultrasound screening did not detect any manifestations of

amniotic bands. Given these abnormalities, there were performed a prenatal differential diagnosis
for thoracoabdominal syndrome, OEIS-complex (omphalocele-extrophy-imperforate anus − spinal
defects), and with less potential trisomies of chromosomes 18 and 13 that necessitated the prenatal

karyotyping which revealed the trisomy 17 (Fig. 3).

In one case (№ 4) the prenatal differential diagnosis was made with TAR syndrome, which

had been excluded, because the fetus had no manifestations of anemia. In addition to fetal abnor-

malities detected by ultrasound (Fig. 4, a−e) and later confirmed by autopsy (Fig. 5, a, b), there

have been also found such dysmorphic disorder of face as hypertelorism, horizontal eye slits, wide

and deep nasal bridge, and mildretromicrognathia.
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Fig. 2. 3D echography surface reconstruction of the fetus with the full trisomy 17 at 11 weeks

of gestation. Multiple congenital anomalies: exencephaly, omphalocele, spine shortening and

deformation, feet deformation

Fig. 3. Karyogram of the fetus at 11 weeks of gestation in Chorionic villus sampling material:

47, XY + 17 (10X100 increase; software “Video Test Karyo 3.1”)
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Fig. 4. Echograms of fetus with the full trisomy 17 at 20 weeks of gestation:
a − transaxial section through the fetal head: hydrocephaly, choroid plexus hypoplasy and cysts;

b − Transaxial section through the fetal thorax and heart. Abnormal four-chamber view:

horisontal cardiac axis,complete atrio-ventricular channel; c − sagittal section of the fetal face:

high forehead,deep nasal bridge, nasal bone hypoplasia, mild microretrognathy;
d − sagittal section through the fetal upper limb: radiation clubhand, due to radial bone aplasy;

e − transverse section of the deformed foot

26



Based on ultrasound and postmortem examinations,we have formed a symptom-complex of

abnormalities which are typical of full regular trisomy 17 (Table 4).
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Fig. 5. Aborted fetus with the full trisomy 17 at 21 weeks of gestation.

(Phenotype description in the text): a − front view; b − side view
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Table 4

Symptom-complex ofabnormalities which are typical of full regular trisomy 17

Anatomo-morphological structures Anomalies/features

Shape of the head
Brachycephalic (1)

‘Lemon’ (1)

Central nervous system

Exencephaly (1)
Hydrocephalus (1)

Cerebellum hypoplasy (1)

Facial dismorphism

Hyperthelorism (1)
horizontal eye slits (1)
wide nasal bridge (1)

nasal bone hypoplasia (2)
retromicrognathy (1)

Heart
Atrio-ventricular channel (1)
Ventricular septal defects (1)

Anterior abdominal wall Omphalocele (3)

Spinal column Shortening and deformity (1)

Limbs − tubular bones Bilateral aplasia of the radial bones (1) &unilateral fibula aplasia (1)

Hands and feet Flexion deformity(2/3)

Fetal growth (bioparameters) Prenatal hypoplasia: retardation from gestational age (3)

Umbilical cord Cyst (1)



As can be seen from the nature of the anomalies we have specified in the recorded cases,

complete trisomy 17 is characterized by multiple non-inducing each other development abnormal-

ities in the different anatomo-morphological systems which are derived from ectoderm and meso-

derm, that allows us to regard the described symptom-complex as a syndrome.

5. Discussion

Full regular Tl 7 fall within lethal AD and have never been observed among born-alive

infants, that is also agrees with Hsu L. Y’s findings on Tl 7 being found only among spontaneous
abortions with 0.1 %-frequency [lo].

Worldwide scientific literature points to descriptions of only 29 prenatally diagnosed cas-

es of mosaic Tl7, of which only 9 (31.03 %) had abnormal ultrasound findings correlated with a

high percentage of mosaic trisomic clones in cell culture ofamniotic fluid that ranged from 23 %

to over 50 % [B].
All these cases had adverse pregnancy outcomes and included the following ultrasound

findings: fetal growth delay (prenatal hypoplasia), cerebellar hypoplasia and/or cerebellar verm-

ian hypoplasia, ventriculomegaly, nuchal cystic hygroma, nuchal thickening, congenital heart dis-

ease (ventricular septal defect), pleural effusions (hydrothorax), vertebral anomaly, abnormal limb

length, foot deformity, and single umbilical artery. Among postnatal findings, in most cases, there

were also described hypoplasia ofcerebellum, facial dismorphism, ventricular septal defect, body

asymmetry and tibial length differences, in two cases – inguinal hernia and postaxial polydactyly,
by one case of kyphoscoliosis, duodenal atresia, intestinal malrotation, cardiomyopathy, ventricu-

lomegaly and hydrocephalus. Further, in some cases were recorded neuropsychiatric development,
peripheral neuropathy, hearing and vision loss, and growth delay. Life expectancy of children with

mosaic trisomy 17 ranged from 9 days to 9 years. Baltensperger A. produced a summary of pre-

and postnatally described all phenotypic signs and symptoms ofmosaic Tl 7 with some additional

features from their own observation over this chromosome [7]. According to these and other au-

thors [7, B], big differences in phenotypic features of fetus and infants with mosaic Tl 7 should be

explained by different percentage of mosaic abnormal cell clones, their different presence in a va-

riety ofanatomical and morphological tissue and moderate-sized sample ofobservations. As noted

above, in most cases of mosaic Tl 7 described in various sources, there were no anomalies both in

pre-and postnatal period, and they all ended with a natural birth [B].
In such cases, to confirm mosaic Tl7, complementary to chromosomal analysis of amniotic

fluid cultures, there was performed a cytogenetic analysis ofblood lymphocytes and fibroblasts of

neonates that recognized as ‘gold’ standard, [7]. However, the level of mosaicism varies greatly
in different tissues and does not correlate with prognosis [ll–2o]. Molecular genetic analysis has

confirmed mosaic Tl 7 in several cases resulted from postzygotic mitotic errors in distribution of

maternal chromosome 17 [l3, 16, 18]. Parental origin of extra chromosome 17 was determined with

genome-wide SNP-microarray molecular genetic analysis [ll].
The phenotypic portrait of fetuses with full regular Tl 7 that we described also included

prenatal hypoplasia, hypoplasia of cerebellum, facial dysmorphism, hydrocephalus, heart septal
defect, abnormal spine, asymmetric abnormalities of long bones, and foot deformities. But the

distinctive feature of symptom-complex of full Tl 7 in our description is the presence of omphalo-
cele in 3 of 4 fetuses and umbilical cord cyst in one of them. Thus, the detected signs allowed us to

describe a phenotypic portrait of previously undescribed syndrome of full trisomy 17.

6. Conclusions

1. Frequency of full trisomy 17 in all miscarriages was 1/152 and in medical induced abor-

tions − 1/524; the population frequencyof Tl 7 in the first trimester accounted for 1/454.

2. Trisomy 17 represented 1,17 % of all autosomal trisomies among embryos at s−ll gesta-
tional weeks and 0,58 % only ofautosomal trisomies among fetuses of 11−22 gestational weeks.

3. The symptom-complex ofregular full trisomy 17 second trimester fetuses includes cen-

tral nervous system anomalies, facial dismorphism, cardiac septal defects, omphalocele, limbs

anomalies, prenatal hypoplasia, and asymmetry.
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Abstract

Oncologic outcomes of radical prostatectomy in 106 patients with clinically locally advanced prostate cancer were demon-

strated. The mean follow-up was 50.6 (12−129) months. 5-year recurrence-free survival was 47.7 %, 5-year cancer-specific and

overall survival − 85.8 %. Patients were devided into three different risk groups: low risk patients had PSA level <2O ng/ml, biopsy
Gleason score ≤6 and absence ofthe seminal vesicle invasion ofcancer; intermediate risk was noted when the patient had only one of

poor prognostic factors (PSA ≥2O ng/ml or biopsy Gleason score ≥7 or presence of cancer invasion to the seminal vesicle) and high
risk patients had 2 or 3 poor prognostic factors. For patients of low, intermediate and high risk the biochemical reccurence rates were

14.3 %, 37.1 % and 70.2 %, respectively (p=0.002). The patients of intermediate and high risk had clinically significant higher risk

of biochemical reccurence than those of low risk with odds ratio 3.0 and 8.5, respectively. Such grouping may help in guiding the

individualized treatment for these patients.
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1. Introduction

Locally advanced prostate cancer (PCa) is defined as a tumor that has extended beyond the

prostatic capsule, including invasion of the periprostatic fat, bladder neck or seminal vesicles, but

without regional or distant metastases. Nearly 20−25 % of cases present as locally advanced dis-

ease [l, 2]. Last years the incidence of PCa in locally advanced stage significantly decreased, pri-

marily due to the early diagnosis improvement through the use ofprostate-specific antigen (PSA)
and needle biopsy. In 2013 in Ukraine, the percentage of locally advanced disease in the prostate

cancer incidence was 23.1 % compared with 31.1 % in 2003 [3, 4].
The management of locally advanced PCa is one of the most compelling contemporary

challenges. In the absence of randomized clinical trials comparing the effectiveness of radical

prostatectomy (RPE), radiotherapy (RT), androgen deprivation therapy (ADT), or combination of

these methods, it is difficult to determine the optimal treatment strategy for these patients. RPE

with an extended pelvic lymphadenectomy is a proper treatment option of patient with locally
advanced PCa accepted by international guidelines [s]. RPE benefits are to achieve the maximal

tumor reduction and following pathological examination that allows to select patients who need

adjuvant treatment. Prospective studies in this area allow only overall treatment strategies of this

group ofpatients [6, 7].
Most of the studies devoted to the evaluation of oncological outcomes ofRPE, RT or multi-

modality treatment ofpatients with locally advanced PCa face the challenge ofheterogeneity with-

in this group [B, 9]. When the most of these patients have the benefits of treatment, some patients
die, despite the chosen option. Thus, it is necessary to review the current classification system and

develop optimal stratification of locally advanced PCa.

2. Aim of research

To present the oncologic outcomes ofRPE in patients with clinically locally advanced PCa

and create a model of its prognostic stratification using combinations of accepted risk factors.

3. Material and methods

We identified and treated with RPE 106 patients with clinically locally advanced PCa

(stage cT3NoMoaccording to the 2010 TNM system) between August 2002 and June 2015 at State

Institution ‘lnstitute ofUrology of National Academy of Medical Sciences ofUkraine’.

Prostate biopsies were performed under transrectal ultrasound (TRUS) guidance, and pre-

treatmentPSA was measured before digital rectal examination (DRE) or TRUS. A minimum of six

biopsy cores was taken for each patient included in the study. All patients underwent a bone scan

and a magnetic resonance imaging scan or pelvic computed tomography. Patients were excluded if

they were found to have radiographic evidence ofregional or distant metastatic disease.

Clinical stage was assigned according to the TNM system of7th edition (2010) [lo]. Clinical

stage cT3a was determined in cases of tumor invasion beyond the prostate capsule without inva-

sion of the seminal vesicles, cT3b – in cases ofMRI or CT signs of tumor invasion in the seminal

vesicles, cT4 – in case of tumor invasion in the external sphincter. Table 1 presents the baseline

characteristics of studying patients.
Out of all 106 patients, 31 (29.2 %) underwent laparoscopic RPE and 75 (70.8 %) underwent

radical retropubic prostatectomy both with extended bilateral pelvic lymph node dissection. The

RPE specimens including prostate, seminal vesicles, and bilateral pelvic lymph nodes were exam-

ined microscopically after routine preparation. The prostate was inked, weighted, and cut at 5-mm

intervals. A positive surgical margin was defined as the presence of cancer cells extending into the

inked surface of the prostate. A positive lymph node was defined as the presence of tumoral glands
in at least one of the pelvic lymph nodes.

Follow-up included DRE, serum PSA measurement. Bone scan, MRI or CT were performed

by indications. The serum PSA level was typically measured at 4 weeks and quarterly during the

initial 2 years after surgery, semi-annually for an additional 3 years, and annually thereafter. Bio-

chemical recurrence (BCR) was defined as evaluation of total PSA by >0.2 ng/ml. Biochemical re-

currence free survival (BRFS) referred to time from RPE to biochemical reccurence constatation.
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PCa-specific survival (PCSS) referred to time from RPE to death attributed to PCa or disease-re-

lated complications. Adjuvant therapy was defined as treatment received ≤9O days ofRP, and was

given at the discretion of the treating physician, while salvage therapy was defined as treatment

received >9O days after RPE, and triggered by PSA recurrence or clinical progression.
The Kaplan-Meier method was used to estimate time-to-event outcomes and the log-rank

method was used to compare survival. Cox proportional hazard regression was used to identify
prognostic factors, which were employed in a stepwise selection approach. The assumption ofpro-

portional hazards was confirmed for each of the input variables. All P values are two-sided, and a

level of 0.05 was considered statistically significant.

4. Results

Mean follow-up after RPE was 55.7±3.2 months, and 45 (42.5 %) patients had follow-up

beyond 5 years. During the follow-up 55 (51.9 %) patients experienced biochemical recurrence, 18

died, with 16 dying of PCa. Fig. 1 displays the BRFS and Fig. 2 – PCSS for the entire cohort of

clinically locally advanced PCa patients.
In univariable analysis the most important predictor of biochemical recurrence was clinical

signs of tumor invasion in the seminal vesicles (hazard ratio (HR): 6.5; 95 % confidence interval
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Table 1

Characteristics ofthe study population

Characteristic Result

Mean age (range), years 62.2±0.6 (40–74)

Time offollow-up, months 55.7±3.2 (12–129)

Mean PSA (range), ng/ml 29.4±1.3 (2.5–150)

PSA<10 ng/ml, n (%) 8 (7.5)

PSA =10–20 ng/ml, n (%) 31 (29.2)

PSA >20 ng/ml, n (%) 67 (63.2)

Mean biopsy Gleason score 6.7 (5–9)

Gleason score 2–6, n (%) 49 (46.2)

Gleason score 7, n (%) 36 (34.0)

Gleason score 8–10, n (%) 21 (19.8)

Stage сТ3а, n (%) 52 (49.1 %)

Stage сТ3b, n (%) 55 (51.9 %)

Stage сТ
4,

n (%) 1 (0.9 %)



(CI), 2.8−13.3) followed by biopsy Gleason score ≥7 (HR: 1.7; 95 % CI, 0.8−3.6) and PSA ≥2O ng/ml

(HR: 2.0; 95 % CI, 0.9−4.5).
On the basis of the three main clinical risk factors were established model of prognostic strat-

ification of clinically locally advanced PCa into three subgroups: low, intermediate and high risk.

Low risk patients had PSA level <2O ng/ml, biopsy Gleason score ≤6 and absence of the

seminal vesicle invasion of cancer (14 patients). Intermediate risk was noted when the patient had

only one of poor prognostic factors (PSA ≥2O ng/ml or biopsy Gleason score≥ 7 or presence of

cancer invasion to the seminal vesicle, 35 patients) and high risk patients had 2 or 3 poor prognostic
factors (57 patients).

Oncological outcomes and pathomorphological features of tumors were significantly dif-

ferent in all three subgroups. For patients of low, intermediate and high risk the biochemical rec-

curence rates were 14.3 %, 37.1 % and 70.2 %, respectively (p=0.002) (Fig. 3), and the risk of its

development in patients with intermediate risk grew 3.0, high − in 8.5 times.

Proposed model demonstrated that most patients in low risk group were treated with RPE

alone (adjuvant RT received 14.3 % of patients, adjuvant ADT − 26.8 %, and biochemical recur-

rence had only 2 of 14 patients (14.3 %)). In addition, 35.7 % of patients had pathologically or-

gan-confined prostate cancer that occurred clinical overstaging of the disease.

On the other hand, a large number of high risk patients had poor pathomorphological char-

acteristics of tumor. Positive surgical margin identified in 49.1 % ofcases, perineural invasion − in

56.1 %, regional lymph nodes metastases − in 29.8 %. Most ofpatients in high risk group require
multimodal treatment (adjuvant RT carried 40.4 % of patients, adjuvant ADT − 59.6 %) and had

biochemical recurrence (40 of 57 patients, 70.2 %) (Table 2).

Obviously, the high-risk group includes patients with aggressive disease, regardless of the

chosen treatment strategy. These patients should be in focus of the researchers of new treatment

approaches of PCa.

The ambiguous place of intermediate risk in determining of optimal treatment option. Giv-

en the fact that 62.9 % of patients had no biochemical recurrence during the follow-up, adjuvant
RT carried only 22.9 %, adjuvant ADT − 34.3 % of patients, and the frequency ofpoor prognostic
features was lower than in the high-risk group, this group ofpatients can be offered RPE as a first-

line method of treatment. Feasibility of adjuvant therapy should be decided after determining the

pathological tumor characteristics.
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Table 2

Pre-and postoperative patient characteristics related to prognostic subgroups

Characteristics

Risk group

р
Low,

n=14

Intermediate,

n=35

High,
n=57

Mean age (range), years 64.4±1.6 61.8±1.0 61.9±0.8 0.351

Mean PSA level (range), ng/ml 13.0±1.1 23.8±1.9 36.9±3.6 0.0002

Mean Pathologic Gleason score 6.3 6.6 7.7

Pathologic Gleason score ≤6, n (%) 9 (64.3) 18 (51.4) 5 (8.8)

0.0001

Pathologic Gleason score 7, n (%) 3 (21.4) 13 (37.1) 31 (54.4)

Pathologic Gleason score ≥8, n (%) 2 (14.3) 4 (11.4) 21 (36.8)

Pathologic stage

рТ 2,
n (%) 5 (35.7) 11 (31.4) 4 (7.0)

0.0001рТ3а,
n (%) 4 (28.6) 15 (42.9) 9 (15.8)

рТ
3в,

n (%) 4 (28.6) 8 (22.9) 37 (64.9)

рТ4 , n (%) 1 (7.1) 1 (2.9) 7 (12.3)

Lymph node methastasis, n (%) 0 4 (11.4) 17 (29.8) 0.014

Perineural invasion, n (%) 5 (35.7) 15 (42.8) 32 (56.1) 0.262

Positive surgical margin, n (%) 1 (7.1) 8 (22.9) 28 (49.1) 0.002

Adjuvant RT, n (%) 1 (7.1) 8 (22.9) 23 (40.4) 0.027

Adjuvant ADT, n (%) 4 (28.6) 12 (34.3) 34 (59.6) 0.020

Salvage RT, n (%) 0 4 (11.4) 4 (7.0) 0.383

Salvage ADT, n (%) 2 (14.3) 5 (14.3) 9 (15.8) 0.977

Biochemal recurrence rate, n (%) 2 (14.3) 13 (37.1) 40 (70.2) 0.0001

Cancer specific deaths rate, n (%) 1 (7.1) 4 (11.4) 11 (19.3) 0.02



5. Discussion

Despite the clinical stage migration that has occurred with the advent of PSA screening,
some patients continue to present with clinically locally advanced PCa [ll]. The optimal treatment

for this category of men remains controversial and is a matter of debate [l2, 13].
The data on surgical management of locally advanced PCa has not been investigated or sys-

tematically reviewed and no large randomized controlled trial is available to show its superiority.
Comparison of RPE with other treatment options for locally advanced PCa is questionable due to pa-

tients heterogenity and inherent selection bias ofgood prognosis patients in favor of surgery [B, 9, 14].
A few studies have shown promising results of RPE for locally advanced PCa [l5, 16].

Xylinas et al. have shown oncologic outcomes in patients with T 3 stage of PCa in few series of

RPE. This meta-analysis has demonstrated 5-years BCRF, CSS and overall survival at 45−62 %,
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Fig. 2. Cancer-specific survival for the entire cohort of clinically locally advanced PCa patients

Fig. 3. Biochemical recurrence-free survival for the model ofprognostic stratification of

clinically locally advanced PCa with three prognostic subgroups
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84−98 % and 84−91 %, respectively [l7]. Oncological outcomes of our study are similar to those

reported in the literature series for clinically locally advanced PCa.

At diagnosis, PCa is usually classified into major risk categories based on TNM clinical

stage, biopsy Gleason score and PSA level. It is generally assumed that patients with locally ad-

vanced PCa are at an elevated risk of experiencing biochemical recurrence, metastatic progression,
and death from PCa [B, 18−20]. Our proposed model of prognostic stratification for patients with

clinically locally advanced PCa was designed for use in clinical practice and comprises three prog-

nostic subgroups: a low, intermediate and high risk. BCR rates and histopathologic features at RP

were significantly differentbetween the low, intermediate and high risk subgroups.
Also, proposed model demonstrates that many patients of low risk were treated with sur-

gery alone and experienced exceptionally good 5-yr BRFS (85.7 %) and PCSS (92.8 %). Converse-

ly, most individuals in the high risk subgroup necessitated a multimodal treatment (adjuvant RT:

40.4 %; adjuvant ADT: 59.6 %). Despite this much more intense treatment, 5-yr BRFS was sig-
nificantly worse (29.8 %). Clearly, the subgroup ofhigh risk patients includes men with aggressive
disease despite more intense treatment. Ideally, these patients should be in target when studying
new combined treatment approaches.

6. Conclusions

1. Patients with clinically locally advanced prostate cancer have higher risk of biochemical

failure after radical prostatectomy but demonstrate good cancer-specific and overall survival.

2. The proposed stratification of locally advanced prostate cancer into three prognostic

groups of low, intermediate and high risk is easy in use by urologists and researchers for selecting
the optimal treatment strategy.

3. The patients of intermediate and high risk had clinically significant higher risk of bio-

chemical reccurence than those of low risk with odds ratio 3.0 and 8.5, respectively.
4. The most of low risk patients can be treated with radical prostatectomy alone.

5. The most ofpatients in high risk has an aggressive disease, need for multimodality treat-

ment and should be in focus of the researchers ofnew treatment approaches ofprostate cancer.
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Abstract

The prevalence of chronic obstructive pulmonary disease among patients with cardio-vascular diseases is higher than

in general population. At the same time the one of problems of internal medicine is a timely diagnostics of chronic obstructive

pulmonary disease.

The aim ofthe work was the study ofprevalence of chronic obstructive pulmonary disease among patients with cardio-vas-

cular diseases, especially arterial hypertension and coronary heart disease.

Materials and methods. The retrospective analysis ofstatistical cards ofpatients, who were on stationary treatment at thera-

peutic departments, was carried out to estimate the prevalence ofcombination ofchronic obstructive pulmonary disease with arterial

hypertension. The target examination of 136 patients was realized for revelation of chronic obstructive pulmonary disease. All pa-

tients were interrogatedby the original modified questionnaire of assessment of short breath by medical research council (mMRC),

test for assessment ofchronic obstructive pulmonary disease (CAT) and underwent spirography with bronchodilatation test.

Results. It was established, that 10,2 % of patients had the combination ofchronic obstructive pulmonary disease with arte-

rial hypertension. Among persons, who were on treatment as to the stable coronary heart disease and had not obstructive disease of

respiratory organs in anamnesis, in 26,4 % the chronic obstructive pulmonary disease was diagnosed for the first time.

Keywords: chronic obstructive pulmonary disease, comorbid pathology, arterial hypertension, coronary heart disease,

diagnostics.
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1. Introduction

The disease ofrespiratory organs and the ones ofcardio-vascular system are often destined

for co-existence. They often start at the same age, have common proved risk factors, series of

similar pathophysiological mechanisms, namely: chronic hypoxia, rheological changes of blood

and so on. It must be noted that essential ageing of the planet population resulted in increase of the

number ofpersons, who have chronic diseases of respiratory organs, including chronic obstructive

pulmonary disease and cardio-vascular diseases, first of all, arterial hypertension and coronary

heart disease [l–3].
The prevalence ofchronic obstructive pulmonary disease in the world among men and wom-

en is 9,3 % and 7,3 %, among smokers – 26,2 and 23,7 %, respectively [4, s]. The meta-analysis
of series of randomized studies established that the prevalence of chronic obstructive pulmonary
disease in the world and Europe is on average 7,2 %, that is near four million and hundred people
suffer from this disease, in city dwellers the prevalence of chronic obstructive pulmonary disease

reaches 10,2 %, among men – 9,8 % and women – 5,6 % respectively, among patients, older than

40 years – 10 %, older than 65 years – 14,2 %, among smokers – 15,4 %, among persons, who never

smoked – 4,3 %, among persons, who left smoking – 10,7 % [4, 6, 7].
The important factor that conditions the urgency of problem of chronic obstructive pulmo-

nary disease is the high cost of this pathology for health protection system and society in whole.
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According to the data of Global Initiative for Chronic Obstructive Lung Disease (GOLD), in Eu-

ropean countries the annual direct expenditures for chronic obstructive pulmonary disease reach

38,6 billion dollars and indirect ones exceed 17 billion dollars [4].
At the same time the tendency to growth of the number ofpatients with cardio-vascular dis-

eases, especially, arterial hypertension that is the one of main causes ofmorbidity and invalidism of

population as a result of its prevalence, is observed in the world. Arterial hypertension is registered
with frequency 15–20 % among adult population of the world and 30–60 % among patients ofelder

age group [B, 9]. Arterial hypertension is an important risk factor of development of complication
in cardio-vascular system, injury of target organs that determines morbidity and early invalidism

of patients [lO, 11].
In Ukraine there are almost 12 million persons with arterial hypertension and only 14 % of

them control the level ofarterial pressure (AP) [l2].
The scientists and doctors throughout the world deal with the problem of combination of

chronic obstructive pulmonary disease and cardio-vascular system diseases. Thus, the ten-year

retrospective analysis of the medical cards of stationary patients revealed that in 51,7 % of pa-

tients with chronic obstructive pulmonary disease was diagnosed the diseases ofcardio-vascular

system, most frequent among them were coronary heart disease – in 28,9 %
,

heart failure – in

19,6 %, rhythm disorder – in 12,6 % [l, 13, 14]. The frequency of concomitant cardio-vascular

disorders increased with age and had the close connection with sex, there was observed the

increase of the number of men with combination of chronic obstructive pulmonary disease and

coronary heart disease. At combined clinical course of chronic obstructive pulmonary disease

and concomitant CVD the frequency of hospitalization increased because ofany diseases during
the year [6, 15].

Some scientists consider chronic obstructive pulmonary disease as an independent risk

factor of cardio-vascular complications [l6]. Among patients with chronic obstructive pulmonary
disease the prevalence of heart failure is 2 times more, stable angina 2,5 times more, peripheral
vessels diseases 2,4 more, stroke 1,5 times more comparing with general population [l7, 18]. So the

problem of diagnostic of chronic obstructive pulmonary disease in patients with arterial hyperten-
sion and coronary heart disease is today urgent and rather difficult that determines the topicality
of our studies.

2. Aim of research

Estimation of the prevalence of chronic obstructive pulmonary disease among patients with

coronary heart disease and arterial hypertension, who visited health protection institutions for

medical help.

3. Materials and methods

The study was carried out in three stages. At the first stage the retrospective analysis
of 15 134 statistical medical cards of patients, who were on stationary treatment at therapeutic
departments of the clinical hospital № 1 of Vinnytsia city during the period 2007–2009 were

studied.

The other stage of the work was carried out in 2016 year. There was carried out the target

diagnostics of chronic obstructive pulmonary disease of persons, who were on treatment at car-

diologic department in 2016 for stable coronary heart disease and had not obstructive diseases

of respiratory organs in anamnesis. The group of examination included 136 patients, mean age

(61,6±1,02) years, men – 109 (80,1 %), women – 27 (19,9 %). The diagnosis of coronary heart dis-

ease, verified by the results of coronography was in 78 (57,3 %) patients, by anamnesis data as to

Q-myocardium infarction in 105 (77,2 %) patients, surgical interventions as myocardium revas-

cularization in anamnesis were observed in 57 (41,9 %)patients, including stenting of coronary

arteries – 42 (30,8 %) patients, aortacoronary bypass – 15 (11 %) patients. Smoking was indicated

by 79 (58 %) patients, smoking index among smokers (24,5±2,9) packet/years. The complicated

professional anamnesis was in 33 (24,2 %) patients (Table 1).
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The patients also underwent computer spirography with bronchodilatation test using
400 mcg of salbutamol (MasterScope ST) and interrogation by modified questionnaire of short

breath assessment ofmedical research council (mMRC) and test ofchronic obstructive pulmonary
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Table 1

Characteristic of examined persons

Parameter (n=136) Results

Number ofpatients 136

Mean age, years 61,6±1,02

Men, abs., (%) 109 (80,1 %)

Women, abs., (%) 27 (19,9 %)

Post-infarction cardiosclerosis, abs., (%) 105 (77,9 %)

Stable exertional angina, ІІ functional class, abs., (%) 48 (35,3 %)

Stable exertional angina, ІIІ functional class, abs., (%) 85 (62,5 %)

Coronography, abs., (%) 78 (57,3 %)

Stenting ofcoronary arteries, abs., (%) 42 (30,8 %)

ACS, abs., (%) 15 (11 %)

Hypertonic disease, abs., (%) 116 (87,2 %)

Heart failure, I functional class, abs., (%) 5 (3,6 %)

Heart failure, II functional class, abs., (%) 103 (75,7 %)

Heart failure, III functional class, abs., (%) 25 (18,3 %)

Diabetes mellitus, abs., (%) 20 (14,7 %)

Obesity, abs., (%) 55 (40,4 %)

Smoking, abs., (%) 79 (58 %)

Complicated professional anamnesis, abs., (%) 33 (24,2 %)

Complicated hereditary anamnesis as to chronic obstructive pulmonary disease, abs., (%) 5 (3,7 %)

Complicated hereditary anamnesis as to coronary heart disease, abs., (%) 26 (19,1 %)

All patients, included in the study at the second stage of the work (n=136), were interrogated

by original questionnaire, created on the base of GOLD 2015 recommendations for diagnostics of

chronic obstructive pulmonary disease [4] (Table 2).

Table 2

Questionnaire for diagnostics of chronic obstructive pulmonary disease

Question questionnaire Positive response Negative response

Do you have permanent cough several times a day? Yes No

Do you cough up sputum every day? Yes No

Do you have short breath more often than your coevals? Yes No

Your age is more than 40 years? Yes No

Do you smoke or smoked in past? Yes No



disease (CAT) for determination of clinical group of chronic obstructive pulmonary disease, regu-

lated by the order by HPM of Ukraine № 555 of 27.05.2013 and GOLD recommendations.

Statistical processing of the data was carried out using the package of statistical programs

STATISTICAIO.O and MicrosoftExel. The reliability of difference of values was calculated by
non-parametric method by χ² Pearson’s criterion, U-test by Mann-Whitney and Student t-criterion

at comparison of mean values.

4. Results of research

According to the results ofthe first retrospective stage ofthe work, it was established, that in

period 2007–2009 at therapeutic departments of the hospital were treated 15134 patients, (8775 men

(57,9 %) and 6359 women (42,1 %)). Among all patients 1538 patients with chronic obstructive

pulmonary disease 10,2 % had concomitant arterial hypertension. Among men the prevalence of

combination ofchronic obstructive pulmonary disease with arterial hypertension was diagnosed in

880 patients (10,02 %), among women – in 658 (10,4 %).

The stable tendency to growth of the number of patients with combined pathology is ob-

served annually. The growth ofpart ofpatients with polymorbid pathology has progressive charac-

ter. Thus, in 2007 it was 8,17 %, in 2008 – 10,9 %, in 2009 – 12,42 % (Fig. 2).

There is observed certain tendency as to distribution of chronic obstructive pulmonary dis-

ease and arterial hypertension in different sex groups. Especially, in 2007 the prevalence ofpatients
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Fig. 1. Part ofpatients, treated at therapeutic departments of MCH № 1

during the period 2007–2009, and had combination of chronic obstructive pulmonary disease and

concomitant arterial hypertension

Fig. 2. Prevalence ofcombination of chronic obstructive pulmonary disease and

cardio-vascular diseases at therapeutic departments ofmunicipal hospital
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with such combination was more among women than among men. Whereas in 2008 and 2009 men

prevailed, that has a tendency to growth.

Most patients with comorbid pathology were hospitalized at pulmonological department,
especially 1051 (68,3 %) persons, whereas at cardiologic one were 326 patients (21,2 %) and at

therapeutic one – 161 persons (10,5 %).
According to the results of second stage of questionnaire work, it was established, that the

positive answers to the questions of the questionnaire were given by all 136 patients with stable

coronary heart disease. Among the interrogated patients 3 (2,2 %) gave the positive answer to

only 1 question, 50 (36,7 %) persons – to 2 questions, 61 (44,9 %) – to 3 questions, 17 (12,5 %)
patients – o 4 questions and 5 (3,7 %) persons – to all 5 questions of the questionnaire, respec-

tively. It must be noted that 80 (58,8 %) interrogated persons gave the positive answer to 3 and

more questions, so they have clinical symptoms, typical for combination of chronic obstructive

pulmonary disease.

All patients underwent spirometry with bronchodilitation test. According to itsresults, com-

bination of chronic obstructive pulmonary disease was diagnosed in 36 (26,4 %) patients with

stable coronary heart disease, mean age (62±1,9) years (Fig. 4).

We analyzed two groups ofpatients, І included 36 persons with coronary heart disease with

concomitant chronic obstructive pulmonary disease and ІІ included 100 persons with coronary

heart disease without diagnosed chronic obstructive pulmonary disease. Although the patients of

both groups were of the same age, there is observed the tendency to most frequent manifestation

of chronic obstructive pulmonary disease among men (91,7 % and 76 % respectively, р=0,07), who

had more severe functional class of angina (69,4 % and 61 %, p=0,12), reliably more often after

aortocoronarybypass (22,2 % and 7 %, р=0,04) and had heart failure of 111 functional class (30,6 %

and 14 %, р=0,03). The diagnosis ofheart failure of 111 functional class in patients of this category
can be explained by underestimation of the symptoms of chronic obstructive pulmonary disease,
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Fig. 3. Frequency ofcombination of chronic obstructive pulmonary disease and

arterial hypertension at therapeutic departments of municipal hospital among men and

women during the period 2007–2009

Fig. 4. Frequency of revelation of chronic obstructive pulmonary disease among patients with

stable coronary heart disease, n=l36

42

15,00%
-

10,00% -

5,00% -

9
i

,35 %
1,20

1
/o 1 1,70

—
r

/o
2T70

1
—

10,90 %

7,59 %

1 1
2007 yea r

■ Men

2 008 year

■ Women

2009 year

26,4 % Patients with coronary heart

disease, n=100, mean age

(61,2±1,2) years

74,6 %

Patients with coronary heart

disease and chronic obstructive

pulmonary disease, n=36, mean

age (62±1,9) years



because short breath was assessed by doctors as a sign of heart failure. Among patients of І group

comparing with two group was observed the tendency to more frequencyof other concomitant dis-

eases, namely hypertonic disease (88,9 % and 84 % respectively, р=0,22), diabetes mellitus (25 %

and 11 %, р=o,o6),obesity (47,2 % and 38 %, р=0,08) (Table 3).

Patients with coronary heart disease and firstly diagnosed chronic obstructive pulmonary
disease were distributed by the clinical groups of chronic obstructive pulmonary disease. Among
36 patients with stable coronary heart disease and chronic obstructive pulmonary disease 9 (25 %)
patients were included in the group A, that is the patients with metasymptom course and low risk of

complications, 17 (47,2 %) patients - in group B that is the patients with many symptoms of chron-

ic obstructive pulmonary disease and low risk of complications, 2 (5,6 %) patients – in group C,
who have little number of symptoms and high risk of complications, 8 (22,2 %) patients formed

D group, they had many clinical symptoms ofchronic obstructive pulmonary disease and high risk

of complications.

5. Discussion of results

The analysis revealed the essential layer of patients, who had combination of chronic ob-

structive pulmonary disease and stable coronary heart disease and arterial hypertension. Such

comorbidity is noted by the scientists of different countries. It can be explained by the series of fac-

tors, namely: essential ageing ofpopulation, spreading ofrisk factors, influence ofprofessional and

everyday factors [l2, 14, 19]. The same factors play the essential role in formation ofcardio-vascu-

lar diseases. At the same time it must be noted that the concrete data as to the prevalence of chronic
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Table 3

Characteristic of patients with stable coronary heart disease and concomitant chronic obstructive pulmonary

disease and patients with stable coronary heartdisease without concomitant chronic obstructive pulmonary disease

Characteristic

І group patients with stable coronary

heart disease and concomitant chronic

obstructive pulmonary disease, n=36

ІІ group patients with

stable coronary heart

disease n=100

Mean age, years 62±1,9 61,2±1,2

Men, abs., (%) 33 (91,7 %) 76 (76 %)

Women, abs., (%) 3 (8,3 %) 21 (21 %)

Post-infarction cardiosclerosis, abs., (%) 26 (72,2 %) 79 (79 %)

Stable exertional angina, ІІ functional class, abs., (%) 11 (30,5 %) 37 (37 %)

Stable exertional angina, ІIІ functional class, abs., (%) 25 (69,4 %)* 60 (60 %)*

Coronography, abs., (%) 17 (47,2 %) 61 (61 %)

Stenting ofcoronary arteries, abs., (%) 8 (22,2 %) 34 (34 %)

ACS, abs., (%) 8 (22,2 %)* 7 (7 %)*

Hypertonic disease, abs., (%) 32 (88,9 %) 84 (84 %)

Heart failure, I functional class, abs., (%) 0 5 (5 %)

Heart failure, II functional class, abs., (%) 25 (69,4 %) 78 (78 %)

Heart failure, III functional class, abs., (%) 11 (30,6 %) 14 (14 %)

Diabetes mellitus, abs., (%) 9 (25 %) 11 (11 %)

Obesity, abs., (%) 17 (47,2 %) 38 (38 %)

Smoking, abs., (%) 27 (75 %) 51 (51 %)

Note: * −difference between groups is reliable, р<0,05, calculation was carried out using Pearson χ² criterion



obstructive pulmonary disease in patients with cardio-vascular diseases are absent. Thus, the prev-

alence ofarterial hypertension in persons with chronic obstructive pulmonary disease varies from

16 to 75 % according to the data of different scientists [l7, 19].
The complications of diagnostics of these combined diseases appear as a result of late resort

to medical help, little number ofsymptoms at early stages of disease. It must be also noted that pa-

tients’ complaints are often considered by doctors as manifestations of other diseases, for example,
heart failure but not of chronic obstructive pulmonary disease.

Despite the stereotype literary data about the prevalence of men among patients with com-

bined clinical course, we established the tendency to the growth ofwomen numberwith cardio-vas-

cular pathology at the background of chronic obstructive pulmonary disease. Especially, the prev-

alence ofcombined course among men and women in 2007 was 7,39 % and 9,35 % respectively, in

2008 – 1 1,2 % and 10,7 % respectively, in 2009 – 12,7 % and 10,9 % respectively [ll].
The special complications take place in diagnostics of chronic obstructive pulmonary dis-

ease in patients with stable coronary heart disease, because in this group of patients the use of

functional methods of examination, especially spirography with broncholithus is limited. This very

point of view is shared by doctors of general practice. It is argued by the data about the influence

of broncholithus on heart rate, electrolytic changes. So, it is important to elaborate the simple avail-

able screening methods that allow to select patients for further functional examination with high
reliability degree [ll, 20–22]. This very aim is set in our work.

It is worth attention, that in all patients, who gave 4 or 5 positive answers to the questions of

the questionnaire, chronic obstructive pulmonary disease was diagnosed after examination of the

function of external breath that testifies to the possibility of using this questionnaire to select pa-

tients with coronary heart disease for spirometry that is expedient for timely diagnostics of chronic

obstructive pulmonary disease. Undoubtedly, our research is today limited only by retrospective

analysis and examination of the small group of patients with stable coronary heart disease. Our

further observations and studies will allow widen the data as to the features of course of chronic

obstructive pulmonary disease in different categories of patients.

6. Conclusions

1. Thus, there is a numerous general therapeutic group ofpatients with diagnosed combina-

tion ofchronic obstructive pulmonary disease with arterial hypertension, namely – 10,2 %.

2. According to the data of retrospective analysis, there is observed the progressive growth
of the number ofpersons with combined pathology, namely chronic obstructive pulmonary disease

with arterial hypertension from 2007 to 2009 year from 8,17 % to 12,42 %. These patients visit a

pulmonologist most often.

3. Chronic obstructive pulmonary disease was diagnosed in 36 (26,4 %) patients after the

target diagnostics among ones with stable coronary heart disease, who had not obstructive diseases

of respiratory organs in anamnesis.

4. It was noted, that chronic obstructive pulmonary disease of A and B groups that had the low

level of unfavorable events development was diagnosed in 26 (72,2 %) patients and in 10 (27,8 %) – C

and D groups, associated with the high riskofunfavorable changes and complications.
5. In the group of patients with previously non-diagnosed chronic obstructive pulmonary

disease prevail men (91,7 %), smokers (75 %) with other concomitant diseases, especially arterial

hypertension (88,9 %), obesity (47,2 %), diabetes mellitus (25 %).
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Abstract

The objective of this article is to undertake a literature review to familiarize ourselves with the knowledge base; to summa-

rize information about some psycho-hygienic aspects of teaching and visually impairedadolescents, including features of commu-

nication, learning environment,psycho-emotional stress in specialized educational institutions, as well as individual psychological
characteristics ofpersonality, emotional and volitional state of visually impaired and general patterns ofphysiological and psycho-

logical characteristics and health of adolescents with vision pathology. To examine the system of security measures in order to opti-
mize the learning environment for the promotion ofmental health ofthe studied contingent and the nature and impact ofthe learning

environment on functional status and health of adolescents with vision pathology. To investigate the impact of current patterns of

complex sanitary and regime-organizational factors of training on functional status and health of adolescents with vision pathology.

A thorough literature review helps to lay the foundation for a study, and can inspires new research ideas.

Keywords: psychohygiene, the blind and visually impaired, psychoprophylaxis, education, visual disturbances, prenoso-

logical state.
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1. Introduction

According to the World Health Organization (WHO) today there are 40 million blind people
in the world, 1.5 million of them − are children. As for Ukraine, 40 thousand people are suffering
from true blindness and visually impaired people are five times more. And this number is increas-

ing every year.

It is known that one of the most common causes of disability is blindness. Today, a variety
of visual disturbances are extremely common worldwide. In recent years there was a tendency to

growth of severe and disabling diseases that lead to loss of vision. Apart the causes, heredity, inju-
ry, complications at birth, infectious diseases, and common to all human diseases − environmental

degradation, canned excess, etc. Important role played the tendency of civilization progress: the

dominant role ofvision, as a means of receiving and processing information. Each year, the flow of

information increases, the visual system adapts to such loads much slower.

Throughout last few years the national programs to preserve and improve the health of the

most vulnerable groups, namely children and adolescents with disabilities, namely “Children of

Ukraine” (1996), the Concept of Health Development of Ukraine (2000), the Interdepartmental
complex program “Health of the nation” (2002−2011) were adopted and actively implemented, and

nationwide program “Health 2020: Ukrainian dimension” is currently developed.

2. Aim of research

The objective of this article is to summarize information about some psycho-hygienic as-

pects of teaching the blind and visually impaired adolescents.

3. Psychohygienic aspects of learning for the blind and visually impaired
One of the most urgent problems of today is the health of children and adolescents as well

as reduction of the number ofhealthy children. Increasing proportion of children with chronic dis-

eases and people with disabilities greatly reduces the potential for development of the country. In

the last decade throughout the world, including Ukraine, a lot of attention is paid to the occurrence

of child disability. The growth of the total number of children with disabilities and a high level of

primary disability among the child population define the necessity of the state level measures for
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the correction of social policy for children with disabilities, the basic directions of that should be

the prevention of disability, medical and pedagogical rehabilitation of children with disabilities,
social adaptation, conducting primary preventive measures aimed at improving the stability of

mental health, resilience of the psyche of children – defenseless against the influence of various

environmental factors that would entail the prevention of severe secondary somatic and neu-

ropsychiatric consequences already at the initial stage of their manifestations without severe

socially significant violations [l].

According to the current classification blind persons are those, whose visual acuity is in the

range from 0 % to 0,04 %. Thus, contingent includes people fully devoid of vision (totally blind)
and with residual vision (visual acuity from light perception to 0,04 %). Children with visual acuity
from 0,05 % to 0,2 % are in the category ofvisually impaired, and may have to work with the help
of sight under certain hygienic requirements [2].

One of the priorities of the existence and development of the prosperous state is to take care

about getting high-quality and high-grade education by all the representatives of the younger gen-

eration, as stipulated in the Law of Ukraine “Higher Education”, which is associated with creation

of the necessary conditions for quality education of persons with disabilities including the blind

and visually impaired. Totally blind children use touch and hearing to obtain educational informa-

tion. Blind children with residual vision also obtain core training information through the sense of

touch and hearing because such a profound defeat of vision use for a long time entails a negative

impact on its further development. However, in the process of training and education residual vi-

sion is not ignored because it gives children more information about the environment. For a student

with a visual disturbance it is important even before the start ofclasses to learn the movement and

orientation in classrooms. It is necessary to maintain a constant placement of furniture and equip-
ment in the classroom, and inform the visually impaired student about any changes in the room.

Foreign methodologists prefer horseshoe seating arrangement of students when the teacher is in an

open part of the “horseshoe” for easy access of all trainees to teacher. It is necessary to allow the

student to sit where he better sees the board, but not separately from other students. In the room it

is necessary to provide modifiable lighting conditions; because students may have different visual

impairment, requirements to lighting are different for each student, in particular, adjustable light-
ing in different parts of the class is required to create different lighting conditions to meet the indi-

vidual needs ofstudents; local illumination, where it necessary; natural lighting and blinds to limit

natural light and glare if necessary. The classroom should be with perfect acoustics, because the

sound is very important for a blind student. It is also necessary to minimize the extraneous sounds.

Special coating of the walls and floor softens the sound and improves the learning environment,
and conversely uncovered floor can create an echo and distort intonation [3].

Visually impaired and disabled − is a special case, since 80 % of the information people
receive through the visual analyzer [4, s]. With a sharp decrease of vision, it interferes with the

normal ability to self-care, movement in space, and also severely limits the possibility of learning
and social interaction.

For a clearer perception of the problems of children with disabilities two groups of factors

should be highlighted: the objective, depending on surrounding reality and subjective, depending
directly on the person that can lead to mental health problems.

The objective factors include: a negative public perception of the disabled; low levels of

social support, protection and assistance to persons with disabilities; not well-appointed accommo-

dation and public areas for use by people with disabilities; low level of social status.

Subjective factors include: life position, consisting in passive and not an effort to feel like a

full member of society; psychological self-awareness, underestimation of their capabilities, hidden

personal potential; lack of life objectives, settings; rejection by society (isolation, aggression); the

desire to learn, to work, to live [6].
It is known that all training programs must be aimed at solving the triune task: training and

strengthening of health of students with regard to special schools for pupils with eye pathology,
the additional challenges are facing them because they need to focus on both medical-social and

psycho-hygiene aspects of training.
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For medical and social rehabilitation of students, adolescents with disabilities, with the pa-

thology ofvision it is necessary to develop a methodological program for the study of the functional

state and health of adolescents, disabled due to ophthalmic pathology, which includes adequate,
well proven currently researching methods, as well as the adaptation of special methods to study
the functionality of people with ophthalmologic diseases.

According to many scientists, one of the most important factors influencing the functional

state of the organism, its adaptation possibilities, level of health (both mental and physical), is a

psychoemotional stress. Depending on the causes and conditions conducive to appearance ofstress,
the different stressful situations which early detection and elimination ofrisk factors of their occur-

rence can prevent the development ofpathological processes are available [7].

Overcoming of borderline conditions helps the applying of adaptogenic measures. They are

aimed at training the organism functions contained in the reactions of individual adaptation practices
and maintaining constitutional evolutionarily conditioned defense mechanisms. In the period of ad-

aptation and a compensatory stress of different severity adaptogenic activities should be preserving,

correcting, and at the stage of adaptation “collapse” − with reducing character. Measures for the

correction should be based on the objectification ofevaluation of the organism functional state at the

level ofprenosological − premorbid state, as a result of mismatch between the organism capabilities
and environmental requirements, which provokes predictors of pathological process [B].

One of the main tasks of the modern psychohygiene is providing mental health of individ-

uals and population as a whole. Not less important task is psychohygiene − implementation of

the measures ofprimary psychoprophylaxis, aimed at improving the mental health for resistance

to the influence of various environmental hazards [7]. A subject of direct study ofpsychohygiene
is presented by such common mental conditions such as personality accentuation, which under

certain conditions can be transformed into the corresponding psychopathy - condition of the

morbid character; various types of deviant behavior that bring personal and social danger; a wide

range of borderline mental states that accompany the situation and risk periods and has neurotic

character [B].
Prenosological states arise from dysfunction of the adaptive systems, which are currently in-

tended to ensure stable functioning of the organism, and therefore the preclinical diagnosis is based

on the definition of qualitative and quantitative indicators of the adaptation process, measured,
and (or) calculated as a result of prophylactic examinations. The use of monitoring observation of

the state health of students in special educational institutions for blind and visually impaired in

the complex ofhygienic diagnostic measures resolves the significantly extend of our views on the

formation ofprenosological states among students and accordingly propose a system of preventive
measures for the correction of the functional state of the organism [B, 10–12].

Based on the direct and reverse incremental regression analysis, the statistical models that

allow to predict the degree ofprobability ofprenosological shifts in mental health, are developed,

taking into account the characteristics of the living and social conditions, the mode of the day and

training adaptation, characteristics of the psycho-physiological functions development of the body
and the personality traits [l3, 14].

4. Result

Introduction into the research activity of the borderline states involves the creation of

well-structured system of diagnostic and corrective measures, enabling consistently meet the chal-

lenges ofpopulation health assessment, sanitary and preclinical diagnosing and hygienic correction

of the functional state of the organism, whose ultimate goal is the preservation of the individual,

population and public health [ls].
However, it is necessary to emphasize that the current system ofprimary prevention is actu-

ally deprived of an extremely important element, which consists of objectification of evaluation of

the functional state of the organism at prenosological state level in circumstances, where non-com-

pliance, non-conformity of the organism capacity to environmental requirements and social condi-

tions generate prerequisites for the formation of the pathological process [l6, 17].

Progress Reports:
full paper

Medicine and Dentistry

(2017), «EUREKA: Health Sciences»

Number 2

48



Basic hygienic measures in special schools for children with pathology of the organ of

vision are the prenosological hygienic diagnostics of the health state of students. It involves a

detailed study of the whole complex ofeducational and domestic factors in connection with their

targeted influence on child and adolescent organism. In addition, the development of methods

for the detection and measurement of individual psychological characteristics of personality is

needed [lB]. The objective of these programs is to establish qualitative and quantitative charac-

teristics of external influence. During experimental work on studying the modes of learning for

the blind and visually impaired in specialized educational institutions one of actual tasks is to

establish a thin line that separates the normal reaction to external environmental impacts from

pathological manifestations.

Thus, the basis of our research is a natural experiment that allows to develop the set of

effective measures of psychohygienic correction of the functional state of students, as well as to

justify scientifically prognostic criteria for assessing social adaptation of the studied contingent,
using modern adapted techniques. The search criteria for assessing the level of health are import-
ant to make timely and adequate organizational, medical and social measures for the correction of

premorbid states [l9, 20].

5. Conclusions

Thus, the analysis of foreign and native literature on sociocultural rehabilitation of people
with special needs, gives grounds to say that:

1. The sphere of social protection and support is developing pretty rapidly in almost all

countries of the world, but I can’t mention the lack of study of the combined effect of educational

and household activities on the functional state and the state of mental health of the adolescents

with disabilities of organ vision, which belong to the “group of risk” of prenosological deviations

in neuro-psychic sphere.
2. Today the task of studying and managing the development of child personality with spe-

cial needs with a view to its fulfillment in the world of sighted people should be clearly set at the

top of the issue.

3. For the organization of competent pedagogical work we must take into account not only
the age, but also the individual characteristics of children, due to their personal psycho-emotional

qualities, as well as differentiated features associated with the diagnosis of eye diseases, the degree
of visual impairment and their health.
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