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REGULAMIN PRZYJMOWANIA 1 0GEASZANIA PRAC

W WIADOMOSCIACH LEKARSKICH

. Dwumiesiecznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzy-

stwa Lekarskiego, ma charakter naukowo-edukacyjny. Zamieszczane s3 w nim
prace oryginalne, kliniczne i do$wiadczalne oraz pogladowe w jezyku polskim
lub angielskim oraz innych jezykach (za zgoda redakgji).

Publikacja pracy w Wiadomosciach Lekarskich jest pfatna. Od stycznia 2017 roku
koszt opublikowania artykutu wynosi 1000 zt plus 23%VAT. Jezeli pierwszym
autorem pracy jest osoba z zespotu recenzentéw czasopisma — za druk pracy nie
pobieramy optaty, jesli za$ jest kolejnym wspdtautorem — optata wynosi 500 zt
plus 23%VAT. Wydawca wystawia faktury. Optate nalezy uisci¢ po otrzymaniu
pozytywnej recenzji, przed opublikowaniem pracy. Z opfaty za publikacje zwol-
nieni sa cztonkowie Polskiego Towarzystwa Lekarskiego z udokumentowang
oplata za sktadki cztonkowskie za ostatnie 3 lata.

Prace zapisane w formacie DOC (z wytaczeniem rycin, ktdre powinny stanowi¢
osobne pliki) nalezy przesta¢ poczta elektroniczng na adres redakgji: Agnieszka
Rosa - amarosa@wp.pl.

Objetos¢ prac oryginalnych — facznie z rycinami i pismiennictwem — nie moze
przekracza¢ 21 600 znakéw (12 stron maszynopisu), prac pogladowych — do
36000 znakow (20 stron).

Strona tytutowa powinna zawierac:

— tytutw jezyku angielskim i polskim,

— petne imiona i nazwiska autoréw,

— afiliacje autoréw,

Praca oryginalna powinna mie¢ nastepujaca strukture: wstep, cel pracy, materiat
i metody, wyniki, dyskusja i wnioski, ktdre nie moga by¢ streszczeniem pracy.
Przy zastosowaniu skrotéw konieczne jest podanie petnego brzmienia termi-
nu przy pierwszym uzyciu. W pracach doswiadczalnych, w ktérych wykonano
badania na ludziach lub zwierzetach, a takze w badaniach Klinicznych, nalezy
umiesci¢ informacje o uzyskaniu zgody komisji etyki badari naukowych.
Streszczenia zar6wno w jezyku polskim, jak i angielskim powinny zawiera¢ 200-
250 stéw. Streszczenia prac oryginalnych, klinicznych i doswiadczalnych powin-
ny posiadac nastepujacg strukture: cel, materiat i metody, wyniki wnioski. Nie
nalezy uzywac skrotéw w tytule ani w streszczeniu.

Stowa kluczowe (3-6) nalezy podawac w jezyku angielskim i polskim, zgodnie
z katalogami MeSH (Medical Subject Headings Index Medicus http://www.nim.
nih.gov.mesh/MBrower.html). Stowa kluczowe nie moga by¢ powtérzeniem ty-
tutu pracy.

Materiat ilustracyjny - ryciny, wykresy, rysunki, fotografie, slajdy - powinien by¢
opisany cyframi arabskimi i zapisany jako pliki JPG, TIFF lub EPS o rozdzielczosci
300 DPI (nie w plikach tekstowych). Ich opisy nalezy przesta¢ w osobnym pliku.
W tekscie musza znajdowac sie odniesienia do wszystkich rycin (w nawisach

okragtych).

. Tabele — ich tytuty (nad tabel) i tre$¢ - powinny by¢ zapisane w programie

Microsoft Word, ponumerowane cyframi rzymskimi. Wszystkie stopki dotyczace
tabeli powinny znajdowac sie ponizej tekstu tabeli. W tekscie pracy nalezy umie-
Sci¢ odniesienia do wszystkich tabel (w nawiasach okragtych).

. W wykazie pismiennictwa utozonym wedtug kolejnosci cytowania nalezy

uwzglednic wytcznie te prace, na ktére autor powotuje sie w tekscie. W pracach
oryginalnych nie powinno by¢ wiecej niz 30 pozycji, a w pogladowych nie wigcej
niz 40 pozydji. Kazda pozycja powinna zawierac: nazwiska wszystkich autoréw,
pierwsze litery imion, tytut pracy, skrét tytutu czasopisma (wg Index Medicus),
rok, numer, strone poczatkowa i koicowa. Przy pozycjach ksigzkowych nalezy
poda¢: nazwisko autora (autordw), pierwszg litere imienia, tytut rozdziatu,
tytut ksigzki, wydawnictwo, miejsce i rok wydania. Dopuszcza sie cytowanie
stron internetowych z podaniem adresu URL i daty uzycia artykutu oraz o ile to
mozliwe nazwisk autoréw. Kazda pozycja pismiennictwa powinna mie¢ odwo-
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fanie w tekscie pracy umieszczone w nawiasie kwadratowym, np. [1], [3—6].
Pozycje zapisuje sie w sposb zaprezentowany w Zataczniku nr 1 do niniejszego
regulaminu.
Po pismiennictwie nalezy podac adres do korespondencji, nazwisko i imie pierw-
szego autora, adres, numer telefonu oraz adres e-mail.
Do pracy nalezy dotaczy¢ oswiadczenie podpisane przez wszystkich autordw
okreslajace udziat poszczegdlnych autoréw w przygotowaniu pracy (np. koncep-
Ga i projekt pracy, zbieranie danych i ich analiza, odpowiedzialnos¢ za analize
statystyczna, napisanie artykutu, krytyczna recenzja itd.), a takze oswiadczenie,
ze biora oni odpowiedzialno$¢ za tres¢. Ponadto nalezy zaznaczyc, ze praca nie
byfa publikowana ani zgtaszana do druku w innym czasopismie.
Jednoczednie autorzy powinni podac do wiadomosc wszelkie inne informacje
mogace wskazywac na istnienie konfliktu intereséw, takie jak:
— zaleznosci finansowe (zatrudnienie, ptatna ekspertyza, doradztwo, posiadanie
akgji, honoraria),
— zaleznosci osobiste,
—wspéfzawodnictwo akademickie i inne mogace mie¢ wplyw na strone mery-
toryczng pracy,
— sponsorowanie catosci lub czesci badari na etapie projektowania, zbierania,
analizy i interpretacji danych lub pisanie raportu.
Konflikt intereséw ma miejsce wtedy, gdy przynajmniej jeden z autoréw ma po-
wigzania lub zaleznosci finansowe z przemystem bezposrednie lub za posrednic-
twem najblizszej rodziny. Jesli praca dotyczy badar nad produktami czesciowo
lub catkowicie sponsorowanymi przez firmy, autorzy maja obowiazek ujawni¢
ten fakt w zataczonym oswiadczeniu.
Kazda praca podlega weryfikagi w systemie antyplagiatowym (zapora
ghostwriting).
Redakja przestrzega zasad zawartych w Deklaragji Helsiriskiej, a takze w Inter-
disciplinary and Guidlines for the Use of Animals In Research, Testing and Educa-
tion, wydanych przez New York Academy nof Sciencees’ Adhoc Resarch. Wszyst-
kie prace odnoszace si¢ do zwierzat lub ludzi musza by¢ zgodne z zasadami etyki
okreslanymi przez Komisje Etyczna.
(zasopismo recenzowane jest w trybie podwdjnej, slepej recenzji. Nadestane
prace s3 oceniane przez dwdch niezaleznych recenzentéw, a nastepnie kwalifi-
kowane do druku przez Redaktora Naczelnego. Recenzje maja charakter anoni-
mowy. Krytyczne recenzje autorzy otrzymuja wraz z proha o poprawienie pracy
lub z decyzja o niezakwalifikowaniu jej do druku. Procedura recenzowania arty-
kutéw jest zgodna z zaleceniami Ministerstwa Nauki i Szkolnictwa Wyzszego za-
wartymi w opracowaniu,,Dobre praktyki w procedurach recenzyjnych w nauce”
(Warszawa 2011) i szczegdtowo zostata opisana na stronie http://www.nauka.
gov.pl/g2/oryginal/2014_02/307f933b1a75d6705a4406d5452d6dbf.pdf
Redakgja zastrzega sobie prawo redagowania nadestanych tekstow (dokony-
wania skrétow i poprawek). Prace s3 wysytane do akceptagji autoréw. Poprawki
autorskie nalezy przesta¢ w terminie 3 dni od daty wystania wiadomosci e-mail
(poczta elektroniczna). Brak odpowiedzi w podanym terminie jest rownoznacz-
ny z akceptagja przez autora nadestanego materiatu.
Przyjecie pracy do druku oznacza przejecie praw autorskich przez Redakcje Wia-
domosci Lekarskich.
Autorzy otrzymuja nieodptatnie plik PDF wydania, w ktdrym znajduje sie ich
praca, a na zyczenie - egzemplarz drukowany. Plik elektroniczny przeznaczony
jest do indywidualnego uzytku autora, bez prawa do rozpowszechniania bez
zgody redakgj.
Prace przygotowane niezgodnie z regulaminem zostang zwrdcone autorom do
poprawienia.
Redakcja nie odpowiada za tres¢ zamieszczanych reklam.
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Zatacznik nr 1 do Regulaminu (...) -

Artykut z czasopisma trzech autorow:

nazwiska i pierwsze litery imion' autorw [kropka], tytut artykutu® [kropka],
skrot tytutu czasopisma® [kropkal, rok [$rednik], numer (tom) [dwukropek], za-
kres stron* [kropka]: Arrami M, Garner H. A tale of two citations. Nature.
2008;451(7177):397-399.

Artykut z czasopisma wiecej niz trzech autoréw:

nazwiska i pierwsze litery imion autoréw et al.? tytut artykutu [kropka], skrot ty-
tutu czasopisma [kropka], rok [$rednik], numer (tom) [dwukropek], zakres stron
[kropka]: Navarro-Gonzalez JF, Mora-Fernandez C, Muros de Fuentes M
et al. Effect of pentoxifylline on renal function and urinary albumin ex-
cretion in patients with diabetic kidney disease: the PREDIAN trial. J Am
Soc Nephrol. 2015;26(1):220-229.

Artykut z czasopisma z cyfrowym identyfikatorem

dokumentu elektronicznego (DOI):

nazwiska i pierwsze litery imion autoréw [kropka], tytut artykutu [kropkal, skrét
tytutu czasopisma [kropkal, rok [$rednik], numer (tom) [dwukropek], zakres stron
[kropka], DOI [kropka]: Helal R, Melzig MF. In vitro effects of selected sapo-
nins on the production and release of lysozyme activity of human mono-
cyticand epithelial cel lines. Sci Pharm. 2011;79:337-349. doi: 10.3797/
scipharm.1012-15.

Artykut z suplementu/specjalnego numeru czasopisma:

nazwiska i pierwsze litery imion autorw [kropka], tytut artykutu [kropka], skrét
tytutu czasopisma [kropka], rok [srednik], skrét odnoszacy sie do suplementu
lub specjalnego numeru®, numer (jesli jest) [dwukropek], zakres stron [kropka]:
Doherty DE, Briggs DD Jr. Long-term nonpharmacologic management of
patients with chronic obstructive pulmonary disease. Clin Cornerstone.
2004;Suppl 2:529-34.

! Migdzy inicjatami imion ani po nich nie stawia sie kropek, np. Arrami MN.

2W tytule angielskim tylko pierwszy wyraz pisany jest wielkg litera; po tytule zakoriczonym
znakiem zapytania [?] lub innym znakiem interpunkcyjnym, nie stawia sie kropki.

3-Skréty sq stosowane na podstawie Index Medicus; nie stawia sie kropek po kazdej czesci
skr6tu, np. J Am Soc Nephrol.

* Zakres stron powinna rozdziela potpauza [] a nie dywiz [-].

>Przed wyrazeniem et al." nie stawia sie przecinka. Jest to wyrazenie pochodzace z taciny:
et alia, co znaczy i pozostali”.

6 Skroty stosowane: suplement — Suppl; numer specjalny — Spec No.

Ksiazka:

nazwisko i pierwsza litera imienia autora/autordw [kropka], tytut ksiazki [kropka],
miejsce wydania [dwukropek], wydawnictwo [Srednik], rok wydania [kropkal:
Rzepecki WM. Skalpel ma dwa ostrza. Warszawa: PZWL; 1986.

Rozdziat z ksigzki dwdch lub trzech autoréw:

nazwisko i pierwsza litera imienia autora/autordw [kropka], tytut rozdziatu ksiazki
[kropka], in [dwukropek], nazwiska i imiona autordw [kropka], tytut ksiazki [krop-
ka], miejsce wydania [dwukropek], wydawnictwo [$rednik], rok wydania [prze-
cinek], zakres stron poprzedzony skrétem ,p.” [kropka]: Gtabinski A. Podstawy
struktury i funkgji uktadu nerwowego. In: Adamkiewicz B, Glabiniski A,
Klimek A. Neurologia dla studentow pielegniarstwa. Warszawa: Wolters
Kluwer; 2010, p. 11-18.

Zapis pozycji piSmiennictwa

Rozdziat z ksiazki wiecej niz trzech autorow:

nazwisko i pierwsza litera imienia autora/autoréw [kropka], tytut rozdziatu ksiaz-
ki [kropka], in [dwukropek], nazwiska i imiona pierwszych trzech autoréw et al.
[kropka], tytut ksigzki [kropka], miejsce wydania [dwukropek], wydawnictwo
[$rednik], rok wydania [przecinek], zakres stron poprzedzony skrétem ,p.” [krop-
ka]: Jagielski M. Pojecie danych medycznych. In: Andres K, Bielak-Jomaa
E, Jagielski M et al. Ochrona danych osobowych medycznych. Warszawa:
C.H. Beck; 2016, p. 11-21.

Rozdziat z ksiazki pod redakcja jednego autora:

nazwisko i pierwsza litera imienia autora/autordw [kropkal, tytut rozdziatu ksiaz-
ki [kropka], in [dwukropek], nazwisko i imie autora [przecinek], editor [kropka],
tytut ksiazki [kropka], miejsce wydania [dwukropek], wydawnictwo [$rednik], rok
wydania [przecinek], zakres stron poprzedzony skrotem ,p.” [kropka]: Rowinski
W, Kosieradzki M. Ostra niewydolnos¢ nerki przeszczepionej. In: Matusz-
kiewicz-Rowiniska, J ed. Ostra niewydolnos¢ nerek. Warszawa: Wydaw-
nictwo Lekarskie PZWL; 2006, p. 248—255.

Rozdziat z ksiazki pod redak¢ja dwach lub trzech autorow:

nazwisko i pierwsza litera imienia autora/autordw [kropka], tytut rozdziatu ksiazki
[kropka], in [dwukropek], nazwiska i imiona autoréw [przecinek], editors [krop-
kal, tytut ksigzki [kropka], miejsce wydania [dwukropek], wydawnictwo [$red-
nik], rok wydania [przecinek], zakres stron poprzedzony skrétem ,p." [kropkal:
Jagietto D. Ramy odpowiedzialnosci i postepowanie dowodowe w zwiaz-
ku z podejrzeniem stosowania dopingu w sporcie. In: Gardocka T, Jagiet-
fo D, eds. Problemy prawne na styku sportu i medycyny. Warszawa: C.H.
Beck; 2015, p. 3-11.

Akty prawne polskie:

Ustawy i rozporzadzenia bez wprowadzanych zmian: Ustawa z dnia 11 wrze-
$nia 2015 r. o zdrowiu publicznym. Dz.U. 2015; poz. 1916.

Ustawy i rozporzadzenia z wprowadzonymi zmianami: Ustawa z dnia 19
sierpnia 1994 r. o ochronie zdrowia psychicznego. T. jedn. Dz.U. 2016;
poz. 546 ze zm.

Dyrektywy i rozporzadzenia Parlamentu Europejskiego etc. w polskim brzmieniu:
Dyrektywa Parlamentu Europejskiego i Rady 2010/45/UE z dnia 7 lipca
2010 r. w sprawie norm jakosci i bezpieczenistwa narzadéw ludzkich
przeznaczonych do przeszczepienia. Dz.Urz. UE L 207/14; 6.8.2010.
Dyrektywy i rozporzadzenia Parlamentu Europejskiego etc. nie majace polskiego
tlumaczenia: Directive 94/10/EC of the European Parliament and the Coun-
cil of 23 March 1994 materially amending for the second time Directive
83/189/EEC laying down a procedure for the provision of information in
the field of technical standards and regulations. 0J L 100/30; 19.4.1994.

Artykut opublikowany wytacznie w formie elektroniczne;j:

Drayer DE, Koffler D. Factors in the emergence of infectious diseases. Emerg Infect
Dis (online) 1995 Jan-Mar [download: 15.04.2001]; http://www.cdc.gov/ncidod/
EID/eid.htm
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ABSTRACT

Introduction: Medical researchers, who are non-native English speakers, are facing now the growing need to publish their research results in international journals switching
to an English-only policy, to apply for grants and scholarship, but at the same time this puts many authors whose native language is not English at a disadvantage compared
to their English-speaking counterparts.

The aim: This paper aims at analysing the existing parameters of academic writing proficiency of medical undergraduate and postgraduate students; elucidating current
approaches to develop academic writing competency and to promote academic multi-literacy of junior researchers, and outlining the general recommendations to improve the
quality and sophistication of their writing by incorporating the principles and achievements of academic writing pedagogy into the system of medical training.

Materials and methods: This study is an empirical applied research of a qualitative type mainly based on data elicited from informants (n=120) of the Ukrainian Medical
Stomatological Academy aged from 20 — 35.

Results and conclusions: All participants were able to identify personal problem areas, and virtually all they note dissatisfaction with the use of English in their scholarly
writing. They stated the obvious difficulties in sentence patterns and keeping tone of scientific narrative format. Writing in genres other than original research articles seems
to be quite demanding and is often associated with the lack of self-confidence and language anxiety. Attention to developing academic writing skills should focus on the basic
elements of academic writing, characteristics of written genres across the disciplines, providing a framework in which expert and practical knowledge is internally organized.

KEY WORDS: academic writing, English as a second language, writing pedagogy, medical education, medical discourse.

INTRODUCTION
Universities today compete on a global scale. Among the criteria
that distinguish universities in the ranking lists, there are journals
published, conferences, proportion of international student and
staff against domestic ones, and the presence of academic publi-
cations in well-regarded citation indices such as Scopus, Web of
Science, PubMed. All that leads to a greater use of English lan-
guage, which is transcending nations, localities and languages, and
has become the dominant international language in the academic
and professional worlds. It plays a significant role at the tertiary
education where undergraduate and post-graduate students have
to inevitably increase their English for furthering their academic
studies, mobility programs, career offers as emphasized by R.
Berry, T. Dudley-Evans, K. Hyland, R. Jordan 1997, D. Steward
2006 [1, 2, 3, 4, 5]. This has been accelerated by global forces,
and its pedagogical consequences have not been fully explored.
Numerous reports of M. Hull, C. Tardy, D. Crystal have
provided strong evidences of the dominance of English as an in-
ternational academic language, as a medium of instruction, and
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A science well-expounded is just like well-made language.
Ftienne Bonnot de Condillac

a language for special purposes in medicine that has increased
manifolds for the last few decades [6, 7, 8]. Medical researchers,
who are non-native English speakers, are facing now the growing
need to publish their research results in international reviewed
journals, which are switching to an English-only policy;, to apply
for grants and scholarship, but at the same time this probably
puts many authors whose native language is not English at a
disadvantage compared to their English-speaking counterparts.
Writing skills following the reading skills are those that
Ukrainian medical professionals and researchers have to the
most actively use in their professional and academic career. In
a classic review of the needs of physicians, S. Muller reported
that ‘writing and communication skills are perhaps the most
fundamental skills a physician can have’ [9]. But, based on
our fifteen year experience of ESP teaching in the domain of
medicine and dentistry, we regret to say that the overwhelming
majority of young Ukrainian medical researchers show total
unawareness of what is thought to be the basics of academic
writing, and this is particular true for English writing [10].
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THE AIM

This paper aims at analysing the causes of this situation;
elucidating current approaches to develop academic writing
competency and to promote academic multi-literacy of junior
researchers, and outlining the general recommendations to
improve the quality and sophistication of their writing by
incorporating the principles and achievements of academic
writing pedagogy into the system of medical training.

MATERIALS AND METHODS
This study is an empirical applied research of a qualitative type
mainly based on data collection approaches. The data were
obtained over the period of four years, from 2013 to 2014,
from informants of the Ukrainian Medical Stomatological
Academy, medical / dental undergraduate and postgraduate
students, junior medical / dental researchers and academics
holding PhD degree (n = 120), including an equal share of
male and female persons aged from 20 to 35. We used both
subjective and objective information obtained through
the observation, data from questionnaires, interviews, and
writings to evaluate the needs of the participants in acquiring
academic writing skills and to arrange the needs according to
their priorities. First, participants were given a criterion-refe-
renced pre-test designed as a diagnostic test to examine their
General English language proficiency. The undergraduates
(n=50) were included in the study to assess the initial level of
those entering the medical profession. The undergraduates
were at different language threshold levels ranging from A1
to B2 according to Common European Framework of Refe-
rence for Languages [11] despite their average 10 year period
of learning English as a routine part of training at schools
and medical university, for some of them English was their
third foreign language they started learning at the medical
academy. For many of them, over a half, unsatisfactory skills
in General English impeded mastering the discipline-specific
discourse conventions. The junior researchers being more
motivated demonstrated somewhat higher levels of English
proficiency, reaching B1 - B2 criteria, that can be explain by
pressing need to read a lot of PhD research-related literature.
Need analysis in our study mainly refers to English as a lan-
guage for academic purposes and is viewed as identifying and
evaluating details about the circumstances in which English
academic writing is typically used, language proficiency and
the dimensions of language competences involved [12, 13].
The participants were approached with the request that
they be interviewed on the development of their professional
writing ability. We employed 3 methods: questionnaires,
interviews, including biodata survey, opinion questions,
self-ratings, judgmental ratings, and discussion with facul-
ty of different departments. The interview questions were
loosely grouped around the personal approach of the partic-
ipants to writing: whether they need any assistance in doing
their writing products and which type of assistance they may
need in particular; their relationship with Ukrainian and En-
glish writing skills; how they assess their own development
as scholarly second language writers, concerning experience
when submitting articles to international journals, and, as
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a result of their own developmental experience, the type of
assistance or advice they might offer (or claim to offer) peers
and their own graduate students.

RESULTS AND DISCUSSION
According to the results obtained, the large share of the
participants did almost no academic writing in their under-
graduate courses neither in their native language (67.8%)
nor in English (74%). In a majority, they were unfamiliar
with journal professional scientific publications and research
articles until their senior years. The participant noted that
over 2-year courses at the Department of Foreign Langu-
ages, Latin Language and Medical Terminology they were
usually taught to read and discuss discipline-related texts
and to practice role-play activities and familiarized only
with some principles of good writing through the drillingand
modelling of sentence patterns and vocabulary. But they
were not taught how to write in the discourse of the field
of medicine or dentistry neither in their native nor English
languages. Our medical undergraduates seem to be not the
only ones who have encountered this problem: studies by L.
Carroll, A. Herrington, M. Curtis, and L. McCarthy reveal
considerable variety in the writing undergraduates do and
in the disciplinary approaches they encounter [14, 15, 16].
Allinterviewees find academic writing in English difficult
or rather demanding. All participants were able to identify
personal problem areas, and virtually all they note dissatis-
faction while using English in their scholarly writing. This
varied from issues of formal correctness, including grammar
aspects, misuse of voices, correct sentence structure; correct
articles, preposition; spelling, flexible use of general and
academic vocabulary, e.g. synonyms, collocations, hedging,
unnecessary use of jargon and acronyms; failure to adhere
to punctuation conventions; to more complicated areas as
logical development of ideas, genre sensitivity, unawareness
of patterns of text organization or rhetorical schemas.
Writing actually is a very personal activity and different
people have different problems even in their native language.
Basically, the interviewees thought there are a lot of differences
between writing in English and in their native languages, Rus-
sian or Ukrainian. First, they stated the obvious differences in
sentence patterns, format of citation, and tone of scientific nar-
rative format. But some journal editors have observed that, at
the level of a junior researcher, writing problems experienced
by native and non-native writers are nearly similar, especially
in terms of proper using of rhetorical techniques and func-
tions when describing own results, uniting knowledge from
multiple sources into some sort of coherent organizational
pattern focusing on the central idea, drawing conclusions,
etc [17, 18]. The analysis of such aspects of scientific texts
written of by the participants in Ukrainian as the structure,
word choice, grammatical structure and techniques, syntax,
rhetoric techniques and devices, have confirmed that this
is particularly true for junior researchers writing in their
native languages. Moreover, the respondents noted that they
perceive influence of native language norms primarily caused
by difference between Ukrainian as an inflexion language
and English as an analytic language, i.e. flexible word order
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in Ukrainian language significantly interferes with sentence
building in English. In addition, some of them wrongly con-
sider that wordiness and redundancy, excessive citation, too
long complex sentences and clauses, complicated language,
high-flown or stuffy style are typical of academic discourse,
whereas brief and clear writing is supposed to lack thought.
This misconception may have originated from the scientific
writing conventions of the Soviet days and, unfortunately,
has been partially inherited by Ukrainian academic writing.
It is apparent that Ukrainian medical researchers bring the
style of writing in academia that somewhat contrasts with
conventions of English academic writing as emphasized
in Anglo-American universities. Therefore, educator and
researchers have to consider of cross-cultural difference in
thought and writing patterns.

There are two opposing opinions on the nature of academic
discourse: one stressing the universality of academic discourse
[19, 20, 21], based on the theory that the basic concepts of
science are universal, irrespective of the native language of
the scientists [22], the other postulating the culture-specificity
of cognitive and textual [23, 24, 25, 26]. Nevertheless, despite
a number of attractive features of the theories claiming the
universality of scientific discourse, according to which the
concepts and procedures of science are universal, and Sci-
entific English is seen as an instrument to realize universal
specialized communicative functions such as those associated
with scientific and technical discourse, professional discourses
and academic genres still retain their culture-specific intellec-
tual styles. Sciences and technology are known to demonstrate
a greater degree of rigidity in discourse convention [3, 7, 21]
compared with humanities. The medical professionals and
researchers can not but agree that original research articles
published in esteemed Ukrainian and international journals
follow the very standardized IMRaD (introduction, methods,
results, and discussion) structure with a decreasing use of the
literary stylistic devices. To some extent, this facilitates both
writing and reading, and may be considered as a response to
the constant growth of information.

Some contemporary scientific texts, nevertheless, are quite
stylistically coloured [6], and medical journal articles do not
come to nothing more than publishing primarily IMRaD
research articles (original report articles), which report orig-
inal data, or review articles, synthesizing and summarizing
the essential contents of a particular field, rather than report
on new results; they include a wide range of other genres,
characteristic of medical academic discourse, i.e. case reports
(descriptive articles), articles of opinions, contemporary,
perspectives, correspondence, reviews of books, clinical
practice guidelines, regulatory documents (expert reports,
safety and efficacy summaries).

The results elicited from the participants of our study show
that writing in genres other than original research articles
with their conventional structure seems to be troublesome
and often associated with the lack of self-confidence and
language anxiety. Moreover, some of the interviewees (38%)
have even admitted that they experience difficulties when
reading the articles of non-IMRaD format and uses Google
Translate despite of its only 57.7% accuracy [27].

To date, alarge body of research has established the fact that
effective foreign language usage in academic writing is only
possible at the comparatively advanced language proficiency
(28, 29, 30, 31], therefore, the number of English-writing
specialists among Ukrainian medical researchers is virtually
insignificant. Most of the respondents are seeking for trans-
lators, who would translate their articles for submission to
the international journals, or writing to a translation agency
for rendering into English, whereupon the original text can
lose more in academic and even in discipline-specific ap-
propriateness. Sometimes the researches ask for translators
to polish their manuscripts in accordance with journal sub-
mission guidelines, but quite often this looks like translating
rather than polishing. Peer-reviewing in order to check the
clarity and writing style is far from being often practiced as
native-speaking colleagues can hardly be seen as a channel for
improving language. In their attempts to write articles or paper
for conference proceedings by themselves, the participants of
our study consult journals on how the texts are structured,
what language and stylistic devices are used. The introduction,
formulating the research questions, and discussion sections,
which are the mirror image of the sequence of topics, are re-
ported to be the most difficult to write because of their more
marked socio-pragmatic orientation that implies more com-
plex grammar and more sophisticated selection of rhetoric
devices compared with writing the method or result sections.

Writing high-level academic papers involves innumerable,
simultaneous skills that require intensive knowledge and
practice. The comment voiced by some respondents that
the acquisition of rich, flexible discipline-appropriate dis-
course must be a lengthy process. V. Collier and W. Thomas’s
research [32] suggests that it takes most English language
learners five to seven years to develop native-like academic
language proficiency and literacy. It is true that unless med-
ical researchers are taught to express their ideas in a proper
way, they will find it difficult to write primary research
articles or any other types of academic or professional texts.

It is going to be an investment in time to take on teaching
in English. The problem is that the requirements of academic
discourse are often implicit and students are expected to gain
a grasp of academic literacy without necessarily being given
instruction in how to utilise these conventions of effective
writing. The principles of basic writing pedagogy should run
through the disciplines instructed. Attention to developing
academic writing skills should focus on the basic elements
of writing, characteristics of written genres across the disci-
plines, providing a framework in which expert and practical
knowledge is internally organized. This also suggests focusing
on the ability to identify the building blocks in designing
discipline-specific texts, identify and critique thematic and
rhetorical structures, to choose and employ proper language
means and meta-language, to recognize expository and
argumentative discourse patterns. As S. Aranha points out,
‘No matter the language the text is written in, students have to
negotiate the genre conventions, the knowledge and the values
of academic writing in their struggle for a personal voice* [33].

Undergraduates and post-graduates may gain experience
writing in a variety of genres, starting with library-research
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papers, essays, conference posters and presentations, editing
both print and online documents, designing and producing
documents using standard software, and working on proj-
ects in teams and individually. They can also participate in
a professional experience that requires a significant amount
of writing, e.g. to write content for university websites,
health-related magazines or news articles. In accordance
with up-to-date qualifying requirements, Ukrainian medi-
cal and dental graduates need to be familiar with searching
medical literature, understanding and presenting research
data, editing and publishing requirements; they need to be
equipped with the knowledge, skills, and behaviours to work
as professional communicators (through the written channel
as well) in various contexts within their professional field.

The next urgent question is who should set principles of
academic writing. On the one hand, writing is best taught
by someone who combines disciplinary expertise and
writing experience. But few discipline insiders have a good
command of English to implement rules of Writing Across
the Curriculum, a pedagogical movement, which holds that
development of critical thinking skills, discipline specific
knowledge, and formal academic communication [34, 35]
are fostered by the frequent incorporation of writing in the
classroom. On the other hand, most English language teach-
ers are not the best candidacies for this because of their lack
of discipline-related training. Following experts in writing
across the curriculum pedagogy and in academic writing,
we believe that the most realistic approach for Ukrainian
educational settings at present is to engage English language
teachers and instructors who are writing experts in creating
cooperation with experts in medical and dental disciplines.
Alot of English language instructors in medical universities
are quite proficient in medical concepts and terminology
resulted from the assistance in translating and interpreting
special discipline-related literature or the work with the
physicians/scientists by helping present the information in
an appropriate manner.

Theoretical foundations of academic writing, Basic Writ-
ing Pedagogy, Writing Across the Curriculum have been
thoroughly developed in numerous Western studies [2, 5,
12, 15, 16, 28]. They have been adapted to multiple educa-
tional contexts and fostered the development of academic
writing methodology and writing centre pedagogy. This
profound knowledge and experience would be of great value
in developing similar practices in countries where English
is a foreign language. Academic writing has being started
to gain interest among Ukrainian academics for the last
few decades. Vyacheslav Karaban, Svitlana Zhabotynska,
Olena Ilchenko, Tetiana Yakhontova have made enormous
contribution in developing and promoting academic writing
for international academic communication.

There are many resources available for medical pro-
fessionals to improve their training in academic writing,
or to upgrade their knowledge and skills on an ongoing
basis. Training in this discipline may involve short one or
two day courses or workshops by professional bodies, for
example, a two-day training “Academic writing as a tool
for integrity” led by Victoria Taylor, PhD in Rhetorical and
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Communication (The University of Arizona, Tucson) in
Kyiv, Kharkiv, Odessa, Lvivin May, 2017. A growing number
of higher medical educational settings are developing and
incorporation on-the job ‘mentor-guided’ training as well as
designing special programs for medical PhD students. This
training is usually provided by ESL lecturers or instructors
more experienced in academic writing who help to uncover
its practical implications.

Self-study appears not only as the most convenient approach
but as the mainstay in the context of continuing education.
Numerous reports stress that self-study has considerably ex-
panded from its original roots in the late eighties and digital
technologies have made huge changes in the system of educa-
tion. Online learning is considered as the greatest revolution
in contemporary education that provides significant new
functionality in transmitting information. There is the number
of online courses delivered by prestigious universities that
aim at equipping researchers with the principles of effective
academic writing. Such courses as ‘Writing in the Science”
from Stanford University School of Medicine, ‘Introduction
to Writing: Academic Prose, “Intermediate Writing: Research
Writing in a Persuasive Mode’ from Utah State University, The
Science Writing Program from Johns Hopkins University are
known worldwide for their valuable innovative approaches to
teach writing skills. In one of our pervious papers we described
the inside experience of medical undergraduates and PhD
students in taking online courses. Though this type of learn-
ing was very challenging for the participants, all they would
recommend online courses to their peers as an eftective way
to develop profession-related knowledge and skills as well as
to gain experience in collaborating with international team
and to raise their awareness of the conventions of academic
English language and culture.

CONCLUSIONS

Academic writing proficiency is an important prerequisite
to exchange experience, views and to collaborate with in-
ternational colleagues. Various kinds of academic writing
have different purposes and forms, therefore multi-faceted
integrated approach in developing academic writing com-
petences seems to be the most desirable. Incorporation of
principles of writing pedagogy into the medical educational
settings can greatly contribute in the development of aca-
demic literacy in non-English speaking young researchers
as well as in the build-up of their self-esteem. It would be
pedagogically useful to raise their awareness of cross-cul-
tural variation in academic writing. To support this, more
cross-cultural research into academic discourses in English
and Ukrainian using rigorous comparative designs is still
necessary. A realistic environment produced through hi-
gh-fidelity simulation enhances the opportunities for the
optimal learning process.
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NUTRITIVE SUPPORT FOR NEWBORNS IN CRITICAL CONDITIONS:
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ABSTRACT

Introduction: The goal is to increase the efficiency of nutritional support in intensive care of newborns by substantiating the choice of the enteral blend.

Materials and methods: A prospective cohort study was conducted, which included 173 newborns. The main group consisted of 143 patients of intensive care units. The
comparison group - 30 virtually healthy newborns. Physical parameters, changes in protein metabolism, serum immunoglobulins, functioning of the gastrointestinal tract and
hepatobiliary system in the development of critical conditions and depending on the type of enteric urine formula were determined.

Results: At the beginning of newborn enteral nutrition in the main group, (46.15% of cases), there were signs of gastrointestinal malformation, distributions were detected
in protein metabolism, decreased serum immunoglobulin fractions, gastroduodenal cytoprotection, increased alkaline phosphatase activity. Against the background of the
use of semi-elemental hydrolysable formulas a greater frequency of excretions was observed, the assimilation orientation of protein metabolism, increased levels of serum
immunoglobulin fractions, reduction of gastroduodenal cytoprotection, reduction of laboratory characteristics cholestasis and damage to hepatocytes.

Conclusions: In newborns in critical conditions, adaptation to the onset of enteral nutrition is accompanied by a catabolic direction of metabolism. The use of semi-elemental
formulas increases the efficiency nutritional support in the intensive care of newborns.

KEY WORDS: intensive care, enteral nutrition, semi-elemental formulas, newborns.

INTRODUCTION
Gastrointestinal malnutrition is a frequent pathological
syndrome in patients with intensive care units, which re-
sults in a violation of physiological nutritional intake [1].

The World Health Organization declares that adequate
nurturing of children should not only be a means of cov-
ering current protein and energy needs, but also a factor in
the growth, development and formation of adaptive body
responses [2]. Given the high metabolic needs, newborns
requiring intensive care are the most vulnerable contributor
of patients in the development of nutritional deficiencies [3].

Breast milk is the optimal baby food, but the number of
babies in critical conditions that receive artificial nutrition
formulas remains high [4].

The purpose of this study was to increase the effective-
ness of nutritional support in the intensive care of new-
borns by substantiating the choice of the enteral blend.

MATERIALS AND METHODS

A prospective cohort study was conducted, which included 173
newborns aged 0 days to 27 days. Before conducting research, legal
representatives of patients received written statements of informed
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consent to participate in the study. The study was approved by the
local bioethics committee and was in line with the principles set
out in the Helsinki Declaration, with further additions.

The main group consisted of 143 newborns who were
treated at the intensive care unit for postponed asphyxia
at birth (heading P21: Asphyxia at birth). The length of
stay on the bed of intensive care was 11 + 2.3 days.

The comparison group consisted of 30 children of the same age
group who had an infantile perinatal history, were naturally nour-
ished, and their overall condition was considered satisfactory.

Changes in protein metabolism, immune status, func-
tioning of the gastrointestinal tract and hepatobiliary
system were determined in the development of critical
conditions and depending on the type of enteric urine for-
mula. The effectiveness of the semi-elemental hydrolyzed
formulas with the protein component in the form of di-
and tripeptides (n = 83) and adapted formulas containing
serum and casein proteins (n = 60) was compared. The
study used the data of a physical examination, determi-
nation of body mass dynamics, results of laboratory tests:
1) the levels of total protein and albumin in serum were

determined by the unified method by the diagnostic
sets of the Agat Company (Russia);
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Table 1. Condition of protein metabolism in newborns in conditions of intensive care of relatively healthy newborns

Indicator M(:ir; 9:20;;" Comp(ar:' :(;2;’ Rl P
Total protein, g/I 58,38+0,78 64,89+1,86 p <0,05
Albumin, g/l 30,97+0,9 35,5+0,91 p <0,05
g-globulins, g/l 8,87+0,39 14,91+0,47 p < 0,05
Ig A g/l 1,68+0,1 1,940,08 p <0,05
lg M, g/l 1,16+0,05 1,44+0,04 p < 0,05
lg G, g/l 6,7410,2 10,64+1,07 p < 0,05

Table II. Condition of protein metabolism in newborns under intensive care depending on the type of enteral formula and relatively healthy newborns

Main group
(n=143)

Comparison group

Indicator ;
semi-elemental hydrolyzates

(n=83)

adapted formulas

(n=30) P
(n=60)

Total protein, g/l 60,23+0,92

p'< 0,05
p>> 0,05
p*> 0,05

59,32+1,42 64,89+1,86

Albumin, g/l 35,68+0,46

p'< 0,05

33,04+0,72 5> 005

35,54+0,91

y-globulins, g/l 10,52+0,22

p'< 0,05
p?< 0,05
p°< 0,05

8,59+0,32 14,91+£0,47

Ig A g/l 1,87+0,1

p'< 0,05
p?> 0,05
p*< 0,05

1,31+0,11 1,9+0,08

Ig M, g/l 1,17+0,04

p' > 0,05
p? < 0,05
p°< 0,05

1,14+0,05 1,44+0,04

19 G, g/l 7,47+0,18

p'< 0,05
p?< 0,05
p*< 0,05

6,14+0,56 10,64+1,07

Notes:

p' - probability of error when comparing patients of the main group depending on the type of enteral formula;
p? - probability of error when comparing patients of the main group receiving semi-elemental hydrolyzates relative to the comparison group;
p’ - probability of error when comparing patients in the main group receiving adapted formulas relative to the comparison group.

2) the content of the y-globulin fraction of serum proteins was
determined by its allocation by electrophoresis on paper;

3) the level of serum immunoglobulins (Ig) A, M and G
diagnostic kits for the immuno-enzymatic analysis of
the firm “B.A.T.- BioAnalysis Technologies” (Ukraine);

4) Nitrogen balance (NB) was calculated for the difference
in nutrient intake of nitrogen and its loss due to the daily
excretion of urea, the level of which was determined by
the unified method by the diagnostic sets of the firm
“Filsit Diagnostika” (Ukraine);

5) thelevel of serum glycosaminoglycans (GAG) was de-
termined by the Orcine method using the company’s
“Di-M” reagents (Russia);

6) The activity of alkaline phosphatase in serum was de-
termined by the method of hydrolysis of p-nitrophenyl
phosphate by the diagnostic kits of the firm “Filsit
Diagnostika” (Ukraine).

Statistical processing of the results was carried out using the
Microsoft Office Excel 2003 software package. The description
of the results of the study used the calculation of the arithmetic
mean (M), the representativeness errors (m). The comparison of
the two groups was performed by calculating Student’s criterion
for absolute indices and Pearson’s 2 criterion for relative indices.
When carrying out statistical data processing at the minimum
level of error-free prediction, P = 0,95 was considered and,
accordingly, for the probability level of the error —p < 0,05.

RESULTS

At the time of intensive care, at the moment of starting
the EC initiation, 66 newborns (46.15% of cases) expe-
rienced abdominal distension, and 55 children (38.46%
of cases) had a delay in the evacuation of gastric con-
tents on the first day of the EC. In healthy newborns,
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these events were not observed (x*=29.1 and 2 = 36.8,
respectively, p < 0.05).

Ill newborns’ level of albumin, y-globulins and indi-
vidual Ig classes in serum was lower in early serum than
in healthy newborns, which was reflected in the overall
blood protein index (Table I).

At the beginning of the enteral nutrition, an increase in
the activity of alkaline phosphatase in the blood serum
of newborns in the main group was found, in which this
figure was 743.73 + 61.55 nmol / s / 1, whereas in the
children of the comparison group - 568.89 + 58, 74 nmol
/sec/1(p <0.05).

The level of GAG in the newborns of the main group
at the beginning of the enteral nutrition was 0.203 +
0.012 g/ 1 versus 0.046 + 0.005 g / | in the comparison
group (p < 0.05).

Subsequently, the effectiveness of nourishing new-
borns was determined, depending on the type of enteral
formula. Meteorism in newborns receiving hydrolysis
formulas were noted in 39.75% of cases (n = 33), and
in newborns who received adapted formulas in 58.33%
of cases (n = 35) (x* = 4.81; p < 0.05). The frequency
of delayed evacuation of the gastric contents did not
differ significantly depending on the type of enteric
formula and was 39.75% (n = 33) in newborns receiving
semi-elemental formulas and 41.67% of cases (n=25) in
newborns who received adapted formulas (x*>=0.05; p >
0.05). The frequency of defecation in newborns receiving
semi-elemental formulas was significantly higher than
that of newborns who received adapted formulas. In the
first it was 5,07 £ 0,32 defecation per day, in the latter -
3,38 £ 0,48 defecation per day (p < 0,05).

Data on the state of protein metabolism in infants under
intensive care depending on the type of enteral formula
and relatively healthy newborns are given in Table II.
These data demonstrate a tendency towards optimization
of protein supply in newborns under intensive care with
the use of semi-cellular hydrolysates.

In the group of newborns who received semi-elemen-
tal formulas during intensive care, the level of NB was
+ 0.41 + 0.09 g of nitrogen / day and was positive in
79.51% of patients (n = 66), while among newborns.
The average NB score was -0.236 = 0.312 g of nitrogen
/ day and was positive only in 38.33% of children (n =
23) (x> =25.1; p <0.05).

A similar tendency was observed in the study of body
mass dynamics. In newborns who used semi-elemental
formulas, body mass index was 1.97 = 1.01 g/ kg / day
and was positive in 57.42% of cases (n = 46), while in
newborns who were adapted formulas, body mass dy-
namics was 0.07 + 1.89 g/ kg / day and was positive in
38.33% of cases (n =23) (y>=4.1; p < 0.05).

Activity investigations of serum liver enzymes showed
a significant low activity of alkaline phosphatase in new-
borns who received hydrolyzable formulas compared
with a group of newborns who were prescribed adapted
formulas. The enzyme activity of the group was 620.57 +
30.88 nmol / s / I, while in others it was 823.86 + 64.24
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nmol / s /1 (p < 0.05). At the same time, the level of
alkaline phosphatase in the newborns receiving semi-el-
emental formulas did not differ significantly from that
in healthy children (p> 0.05) and significantly differed
in the newborns who received the adapted formulas
(p <0.05).

The content of GAG in newborns receiving semi-ele-
mental hydrolyzate was lower and was 0.11 + 0.007 g /
1 versus 0.15 + 0.015 g/ 1 in a newborn group receiving
formulas based on cow’s milk. In infants in critical con-
ditions, regardless of the type of enteral formula, GAG
level compared to a group of practically healthy children
did not completely normalize (p < 0.05 relative to the
comparison group).

DISCUSSION

The presence of violations of the gastrointestinal tract in
newborns who needed intensive therapy indicates the
formation of gastrointestinal malnutrition as a component
of critical states [5].

Significant dissimilational shifts in protein metabolism
were detected in comparison with practically healthy new-
borns. Similar changes in serum proteins are most likely
due to a violation of intestinal absorption and the protein
synthesis of the liver due to tissue hypoxia, ischemia and
energy deficiency [6].

In addition, newborns in critical conditions had a
decrease in the fractions of immunoglobulins, which
are functional immune proteins. This coincides with
the previously obtained data on immune dysfunction in
newborns in connection with the formation of gastroin-
testinal insufficiency [7].

Changes in markers of the cytoprotective system of the
mucous membrane of the gastroduodenal zone, which are
GAG, were discovered. Their increase in the newborns
of the main group relative to the comparison group
gives reason to think about the tension of the system of
protection of the mucous membrane of the stomach and
duodenum [8].

At the enteral nutrition beginning the increased activity
of alkaline phosphatase was found in the serum of patients
with newborns, which is a marker of severity of cholestasis
and hepatocyte cell wall damage [9].

The frequency of defecation in newborns receiving
semi-elemental blends was significantly higher than in
children who received formulas based on cow’s milk.
There is evidence that intestinal motility in infants is
slowed down, which is obtained in a formula with ca-
sein content [10]. In view of this, it can be argued that
the semi-elemental formulas can be used in cases where
undesirable inhibition of intestinal motility.

Newborns who were adapted formulas in intensive
care had relatively low rates of protein anabolism were
maintained: the levels of albumin and y-globulins did
not recover to the level of these parameters in the com-
parison group, NB had a negative tendency, the rates of
body weight gain were lower than among children, who
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received semi-elemental formulas.

When applied, the adapted formulas retained high
activity of alkaline phosphatase compared to the compar-
ison group and the tension of the cytoprotective system
of the mucous membrane of the gastroduodenal zone,
manifested by the high level of serum GAG.

The use of semi-elemental formulas optimized the pro-
tein metabolism. Changes in y-globulins occurred due to
the main components of this fraction - Ig. In the group
of children receiving semi-elemental formulas, compared
with the newborns who received adapted formulas, the
levels of Ig grades A and G. were higher than those in the
group receiving formulas. Although in both groups (with
the exception of Ig A levels in children receiving semi-el-
emental formulas), all three the classes of Ig relative to the
comparison group remained significantly lower.

Due to the prescription of the semi-elemental hydro-
lyzates there was a retention of nitrogen, manifested
by an increase in absolute values and the frequency of
the formation of positive NB. A similar tendency was
observed in the study of body mass dynamics. Probably
the stimulation of protein metabolism is due to the high
protein content of the semi-elemental formulas, as well
as the presence of di-tripeptides that are easily absorbed
in the intestine without the need for active transport [11].

Investigations of serum liver enzymes showed a signifi-
cantly low activity of alkaline phosphatase in newborns
who received a hydrolysed formula, compared with a
group of children who were prescribed adapted formulas.
This indicates a greater degree of cholestasis due to the
application of adapted formulas.

The GAG content of newborns receiving semi-elemen-
tal hydrolyzates was lower than in the group of newborns
who received adapted formulas, indicating less functional
load on the gastric mucosa against the background of the
use of semi-elemental hydrolyzates.

The obtained data testify to the greater efficiency of
the semi-elemental formulas in newborns who require
intensive care, which coincides with the opinion of other
authors [11, 12].

Despite the greater effectiveness of the semi-elemental
hydrolyzates during the enteral nutrition of newborns in
critical conditions, the levels of protein metabolism and
cytoprotection of the mucous membrane of the gastro-
intestinal tract did not reach the level of these indicators
in virtually healthy children. That is, in conditions of in-
tensive therapy it is only possible to achieve the tendency
to normalize the protein metabolism and the functioning
of the mucous membrane of the gastrointestinal tract.
Adequate state of these parameters is not completely
restored, which requires their correction at subsequent
stages of treatment.

CONCLUSIONS

1) Newborns in critical conditions had the adaptation
to the onset of enteral nutrition accompanied by a
catabolic direction of metabolism, manifested by a
significant reduction in serum albumin and y-globu-

lins, functional disorders of the motor and evacuation
function of the gastrointestinal tract, the tension of
the cytoprotective system of the mucous membrane
of the gastroduodenal zone, the formation of signs
cholestasis.

2) The use of adapted formulas based on serum proteins
and casein with intensive therapy of newborns reduces
the efficiency of enteral nutrition. When using these
formulas, there are significantly lower indicators of
protein supply, high serum content of markers of
functional loading of the cytoprotective system of
the mucous membrane of the gastroduodenal zone
- glycosaminoglycans and the marker of cholestasis -
alkaline phosphatase.

3) The use of semi-elemental formulas in intensive care
of newborns can reliably restore the serum levels of al-
bumin and y-globulins, reduce the activity of alkaline
phosphatase to the levels of this indicators that chil-
dren have being in satisfactory condition, reduce the
degree of functional load on the cytoprotective system
of the mucous membrane of the gastroduodenal zone,
accelerate the rate of mass gain the body, stimulates
the motor function of the intestine and promotes the
formation of a positive nitrogen balance.

4) Taking into account the inadequate recovery of pro-
tein metabolism and maintaining the tension of the
gastroduodenal cytoprotective system in newborns
under intensive care regardless of the type of enteral
blend, further correction of these disorders should be
carried out when transferring the child to the general
hospital.
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OCENA STANU FUNKCJONALNEGO PO NEUROREHABILITACJI
PACJENTOW PO UDARZE NIEDOKRWIENNYM MOZGU

Paulina Klimkiewicz, Robert Klimkiewicz, Agnieszka Jankowska, Anna Kubsik, Patrycja Widtak, Adam tukasiak,

Katarzyna Janczewska, Natalia Kociuga, Tomasz Nowakowski, Marta Woldanska-Okoriska
KLINIKA REHABILITACJI | MEDYCYNY FIZYKALNEJ USK IM. WAM, KIERUNEK FIZJOTERAPII WYDZIALU WOJSKOWO-LEKARSKIEGO
UNIWERSYTETU MEDYCZNEGO W £0DZI, +ODZ, POLSKA

STRESZCZENIE

Wstep: W niniejszym artykule autorzy skoncentrowali sie na objawach udaru niedokrwiennego mézqu oraz wptywie metod neurorehabilitacyjnych na stan funkcjonalny
pacjentéw po udarze niedokrwiennym mdzgu.

Cel pracy: Ocena i poréwnanie stanu funkcjonalnego pacjentéw po udarze niedokrwiennym mézgu usprawnianych kinezyterapia klasyczna, kinezyterapig klasyczng i NDT-
Bobath (Neuro-Developmental Treatment-Bobath) oraz kinezyterapig klasyczng i PNF (Proprioceptive neuromuscular facilitation).

Materiat i metody: Grupe badang stanowito 120 0s6b po udarze niedokrwiennym mézgu. Pacjenci byli leczeni w Klinice Rehabilitacjii Medycyny Fizykalnej Uniwersyteckiego
Szpitala Klinicznego w todzi. Podzieleno ich na 3 grupy po 40 0séb. Grupa 1 rehabilitowana byta metoda kinezyterapii klasycznej. Grupa 2 usprawniana byta metoda kinezyterapii
klasyczneji metoda NTD-Bobath. Grupa 3 usprawniana byta metoda kinezyterapii klasycznej i metoda PNF. We wszystkich grupach pacjentéw zastosowano zabieg magnetostymulacji
za pomoca urzadzenia Viofor JPS System. W poszczegdinych grupach analizie poddano wyniki badania przed rozpoczeciem terapii i bezposrednio po 5 tygodniach terapii. Efekty
zastosowanych metod neurorehabilitacyjnych byty oceniane na podstawie skali Oceny Motorycznej Rivermead Motor Assessment (RMA).

Wyniki: We wszystkich trzech grupach pacjentéw uzyskano poprawe stanu funkcjonalnego. Jednak istotnie wigksza poprawe obserwowano u pacjentdw w grupie 2, usprawnianych
metoda kinezyterapii klasycznej i NDT-Bobath.

Whioski: Zastosowanie kinezyterapii klasycznej potaczonej z metoda NDT-Bobath w zauwazalnie wigkszym stopniu daje lepsze efekty w poprawie stanu funkcjonalnego niz
zastosowanie tylko kinezyterapii klasycznej lub f3cznie kinezyterapii klasycznej i PNF pacjentow po udarze niedokrwiennym mézqu.

SLOWA KLUCZOWE: udar niedokrwienny, metody neurorehabilitacyjne, stan funkcjonalny

ABSTRACT

Introduction: In this article, the authors focused on the symptoms of ischemic stroke and the effect of neurorehabilitation methods on the functional status of patients after
ischemic stroke.

The aim of the study was to evaluate and compare the functional status of patients after ischemic stroke with improved classic kinesiotherapy, classic kinesiotherapy and
NDT-Bobath and classic kinesiotherapy and PNF.

Materials and methods: The study involved 120 patients after ischemic stroke. Patients were treated in the Department of Rehabilitation and Physical Medicine USK of Medical
University in Lodz. Patients were divided into 3 groups of 40 people. Group 1 was rehabilitated by classical kinesiotherapy. Group 2 was rehabilitated by classic kinesiotherapy
and NTD-Bobath. Group 3 was rehabilitated by classical kinesiotherapy and PNF. In all patient groups, magnetostimulation was performed using the Viofor JPS System.

The study was conducted twice: before treatment and immediately after 5 weeks after the therapy. The effects of applied neurorehabilitation methods were assessed on the
basis of the Rivermead Motor Assessment (RMA).

Results: In all three patient groups, functional improvement was achieved. However, a significantly higher improvement was observed in patients in the second group, enhanced
with classical kinesitherapy and NDT-Bobath.

Conclusions: The use of classical kinesiotherapy combined with the NDT-Bobath method is noticeably more effective in improving functional status than the use only classical
kinesiotherapy or combination of classical kinesiotherapy and PNF patients after ischemic stroke.

KEY WORDS: ischemic stroke, neurorehabilitation methods, functional status.
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WSTEP ruchu i wystowienia si¢. Pacjenci w wywiadzie zglaszaja na-
Udar niedokrwienny mézgu opisywany jest przez chorych  rastanie lub ustgpowanie objawéw w czasie. Powyzsze defi-
jako nagle zdretwienie jednej strony ciata, niemozno$¢  cyty neurologiczne nie wystepuja jednakowo u wszystkich
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chorych, wigze si¢ to ze zréznicowanym obrazem klinicz-
nym. Objawy udaru niedokrwiennego dzielg si¢: na ru-
chowe, czuciowe i zaburzenia kognitywne oraz zaburzenia
koordynacji i rwnowagi. Do symptoméw ruchowych na-
lezg: zaburzenia napiecia mie$niowego, zaburzenie funkcji
ruchowych konczyn i chodu, ruchy mimowolne i trudnosci
w przetykaniu. Do objawéw czuciowych zalicza sie: nie-
dowtad lub porazenie polowicze ciala, zaburzenia czucia
powierzchownego i glebokiego. Zaburzenia kognitywne,
ktére moga wystapic¢ u 0s6b po udarze niedokrwiennym
mozgu s3 nastepujace: problemy z aparatem mowy tzw.
afazja ruchowa Brocka i afazja Wernickiego tzw. afazja
czuciowa, zaburzenia pola widzenia, zaburzenia stuchu,
zaburzenia powonienia, zaburzenie zdolnosci pisania, nie-
zdolnos¢ czytania, zaburzenie zdolnosci do postugiwania
sie liczbami, niemoznos¢ rozpoznania obiektéw w otocze-
niu, niemozno$¢ wykonania ruchéw precyzyjnych, zabu-
rzenie orientacji w przestrzeni, zaburzenia postrzegania,
zaburzenia uwagi, zaburzenia pamieci, zespdt pomijania
stronnego zwany zespolem nieuwagi potowiczej, zesp6t od-
pychania. Niedokrwienie tetnicy szyjnej wewnetrznej obja-
wia sie: niedowladem polowiczym po stronie przeciwnej do
ogniska uszkodzenia, polowiczymi zaburzeniami czucia,
niedowidzeniem potowiczym, afazja i niekiedy zespolem
zaniedbywania. Zaburzenia krazenia w obrebie tetnicy
przedniej mézgu powodujg niedowtad lub porazenie po-
towicze ciala, ubytek czuciowy dotyczacy gtéwnie dystalnej
czesci przeciwstronnej konczyny dolnej oraz nietrzymanie
moczu. W obszarze przedniej odnogi torebki wewnetrz-
nej w momencie jej uszkodzenia dochodzi do ostabienia
migéni ramienia i twarzy po stronie przeciwnej, sztyw-
nosci, dystonii oraz polowiczego zaniedbywania [1-3].
Objawami zaburzenia krazenia w tetnicy srodkowej mo-
zgu s3: porazenie polowicze ciata wraz z polowa twarzy,
polowicze zaburzenie czucia, niedowidzenie, zaburzenia
mowy oraz potowicze zaniedbywanie. Niedrozno$¢ w ob-
szarze torebki wewnetrznej powoduje: porazenie polowicze
z mniej zajetg konczyng dolng w poréwnaniu z koniczyng
gorna i twarzg, zaburzenie potowicze czucia oraz niedowi-
dzenie polowicze, afazj¢ Brocki oraz zaburzenia orientacji
w przestrzeni. Obraz kliniczny udaru niedokrwiennego
mozgu w przypadku zmian niedokrwiennych w tetnicy
kregowej objawia sie: podwdjnym widzeniem, niezborno-
$cig ruchéw, niedowladem twarzy oraz zawrotami glowy.
Powyzsze opisy obrazéw klinicznych majg znaczacy wpltyw
na stan funkcjonalny pacjentéw po incydencie udarowym
mozgu [4-6].

MATERIAL | METODY

Komisja Bioetyki Uniwersytetu Medycznego w Lodzi podje-
ta uchwale o pozytywnym zaopiniowaniu wniosku o projek-
cie eksperymentu medycznego numer (RNN/351/11/KB)
zdnia 17.05.2011 r. Badaniami objeto 120 pacjentéw oboj-
ga plci, po przebytym udarze niedokrwiennym mézgu.
Pacjenci byli leczeni w Klinice Rehabilitacji i Medycyny Fi-
zykalnej Uniwersyteckiego Szpitala Klinicznego im. WAM
— Centralny Szpital Weteranéw w Lodzi. Pacjenci wlaczono
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do badan losowo, poddano metodom kinezyterapii przez
okres 5 tygodni i oceniano dwukrotnie - przed przysta-
pieniem do rehabilitacji i po jej zakonczeniu. Zabiegi byty
wykonywane codziennie w godzinach przedpoludnio-
wych przez 5 dni w tygodniu z wylaczeniem weekendéw.
Wszyscy pacjenci byli skierowani na rehabilitacje przez
lekarza specjaliste. Chorzy, ktorzy wzieli udzial w badaniu
wyrazili zgode na dobrowolny udziat, byli poinformowani
o wykorzystaniu ich danych do celéw naukowych oraz
mieli prawo do od badania odstgpienia. Material badawczy
do niniejszego opracowania stanowily 3 grupy pacjentéw.

W 1 grupie pacjentdw zostala zastosowana metoda kine-
zyterapii klasycznej. W grupie bylo 40 os6b, po 20 kobiet
i 20 mezczyzn, miedzy 40. a 87. rokiem zycia. W 2 grupie
pacjentow zostala zastosowana metoda kinezyterapii
klasycznej i NDT-Bobath. W grupie bylo 40 oséb, po 20
kobiet i 20 me¢zczyzn, migdzy 43. a 87. rokiem zycia. Grupa
3 badanych os6b byta usprawniana kinezyterapia klasyczng
i metodg PNE W grupie bylo 40 pacjentéw, po 20 kobiet
i 20 mezczyzn, miedzy 40. a 87. rokiem zycia.

W 1 grupie badanej stosowano ¢wiczenia z kinezyterapii
klasycznej, takie jak: ¢wiczenia czynne konczyn zdrowych
trwajace 20 minut, ¢wiczenia prowadzone konczyn strony
zajetej trwajgce 20 minut i ¢wiczenia réwnowazne oraz koor-
dynacyjne, w tym reedukacja chodu, trwajace Iacznie okoto
15 minut. W 2 grupie stosowano ¢wiczenia z kinezyterapii
klasycznej i NDT-Bobath. W trakcie 45-minutowej terapii
metoda NDT-Bobath terapeuta prowadzil zajecia nakie-
rowane na cel funkcjonalny lub strukturalny, pobudzajac
aktywno$¢ za pomocg zadan. Terapie nieznacznie réznity
sie od siebie ze wzgledu na rézne deficyty ruchowe. Byly to
m.in. ¢wiczenia: w fancuchach zamknietych, utatwiajace ru-
chy rotacji, wyprostu i zgiecia bocznego tulowia, unoszenia
obreczy biodrowej nad podtoze z aproksymacja na konczyny
dolne, stymulacji czucia powierzchownego i glebokiego, za-
dania hamujace ruchy nieprawidtowe pacjentéw (podparcie
zewnetrzne, odpowiedni handling) [7-13].

W 3 grupie badanej stosowane byly ¢wiczenia z ki-
nezyterapii klasycznej i metody PNFE. Metoda proprio-
ceptywnego nerwowo-mie$niowego torowania ruchu
zwana PNF ma na celu odtworzenie utraconych wzorcow
ruchowych, majacych charakter diagonalny. W trakcie
45-minutowe;j terapii terapeuta usprawnial pacjentéw po
udarze niedokrwiennym moézgu, wykorzystujac wzorzec
konczyny gornej: zgiecie/odwiedzenie/rotacja zewnetrzna
z uzyciem techniki hold-relax i wzorzec konczyny dolnej:
zgiecie/przywiedzenie/rotacja zewnetrzna z uzyciem
techniki contract-relax [14-18]. We wszystkich grupach
pacjentéw zastosowano zabieg magnetostymulacji w po-
staci aplikatora (maty) za pomocg urzadzenia Viofor JPS
System, firmy Med & Life, wykorzystujac program M3P2
w zakresie od 1do 6. Pacjenci przed przystgpieniem do
terapii i po jej zakonczeniu byli oceniani na podstawie
skali Oceny Motorycznej Rivermead (RMA — Rivermead
Motor Assessment). Skala RMA sklada sie z trzech czesci.
W pierwszej czedci skali (RMAI — funkgje globalne) pacjent
mogl otrzymaé maksimum 13 punktéw. W drugiej czesci
skali, w ktérej oceniano funkcje koniczyny dolnej i tutowia
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Tabela I. Analiza oceny motorycznej na podstawie Skali Motorycznej Rivermead Motor Assessment — funkcje globalne RMAI w zaleznosci od metody

leczenia w badanej zbiorowosci [0—13 pkt].

Metoda leczenia

Kinezyterapia klasyczna

Kinezyterapia klasyczna
i NDT- Bobath

Kinezyterapia klasyczna
i PNF

RMAI (grupa 1) (grupa2) (grupa3)
przed . przed . przed .
leczeniem po leczeniu leczeniem po leczeniu leczeniem po leczeniu
Liczba badanych 40 40 40 40 40 40
Minimum 3,00 3,00 3,00 4,00 2,00 4,00
Maksimum 13,00 13,00 13,00 13,00 13,00 13,00
Mediana 8,50 8,50 8,00 10,00 8,00 9,00
Srednia arytmetyczna 8,25 8,58 8,08 9,85 7,80 8,98
Odchylenie standardowe 2,92 2,77 2,88 2,94 2,63 2,80
Wspétczynnik asymetrii -0,11 -0,05 -0,14 -0,48 -0,22 -0,15
Analiza statystyczna Test Z Wilcoxona =2,37 Test Z Wilcoxona = 5,44 Test Z Wilcoxona = 3,62
(w grupach) p<0,05 p<0,001 p<0,001

Analiza statystyczna

Przed leczeniem — test Kruskala-Wallisa: H=0,55; p>0,05

Po leczeniu — test Kruskala-Wallisa: H=4,42; p>0,05

(RMAII - konczyna dolna i tutéw), pacjent mogt uzyskac
maksimum 10 punktéw. W trzeciej czeéci skali oceniano
funkcje motoryczng konczyny gornej (RMAIIL). W tej
czedci pacjent moze uzyska¢ maksymalnie 15 punktow. Za
kazde dobrze wykonane zadanie pacjent otrzymat 1 punkt,
przy stabo wykonanym zadaniu 0. Pacjent mogt uzyskac 38
punktéw w catym RMA. Uzyskane wyniki badan poddano
analizie statystycznej, uzywajac testu t-Studenta dla prob
niezaleznych oraz za pomoca programu Statistica Version
10 [19, 20].

WYNIKI

Na podstawie RMAI (Tab. I) przedstawiono wyniki oce-
ny motorycznej osiggnietej przez pacjentoéw w grupie 1
usprawnianych kinezyterapia klasyczna, w grupie 2 leczo-
nych kinezyterapia klasyczna i NDT-Bobath oraz w grupie
3 leczonych kinezyterapig klasyczng i PNFE. Sredni poziom
parametru RMAIw badaniu wstepnym nie byt istotny sta-
tystycznie (p>0,05) w badanych grupach w zaleznosci od
metody leczenia i wynosil odpowiednio: w grupie chorych
leczonych metoda kinezyterapii klasycznej 8,25+2,92,
chorych leczonych metoda kinezyterapii klasycznej i ND-
T-Bobath 7,08+2,88, chorych leczonych metoda kinezy-
terapii klasycznej i PNF 7,80+2,63. Po okresie leczenia
$redni poziom parametru RMAI réwniez okazal si¢ by¢
nieistotny statystycznie w badanych grupach w zalezno-
$ci od metody leczenia i wynosil odpowiednio: w grupie
chorych leczonych metoda kinezyterapii klasycznej
8,58+2,77, chorych leczonych metoda kinezyterapii
klasycznej i NDT-Bobath 9,85+2,94, chorych leczonych
metoda kinezyterapii klasycznej i PNF 8,98+2,80. Ana-
liza statystyczna w poszczegdlnych grupach wykazata
réznice istotng statystycznie po leczeniu w stosunku do

badania wstepnego. We wszystkich badanych grupach
pacjentow zauwazono tendencje¢ do poprawy stanu
funkcjonalnego — funkcji globalnych. Najlepszy rezultat
uzyskano w grupie 2 pacjentéw usprawnianych kinezy-
terapig klasyczng i NDT-Bobath, najgorszy w grupie 1
pacjentow leczonych kinezyterapia klasyczng. Najwiekszy
poziom istotno$ci odnotowano w grupie 21 3 (p<0,001),
a w grupie 1 (p<0,01).

Na podstawie RMAII (Tab. II) przedstawiono wyniki
oceny motorycznej osiagnietej przez pacjentéw w grupie 1
usprawnianych kinezyterapig klasyczna, w grupie 2 leczo-
nych kinezyterapia klasyczng i NDT-Bobath i w grupie 3
leczonych kinezyterapig klasyczng i PNE. Sredni poziom
parametru RMAII w badaniu wstepnym nie byt istotny
statystycznie (p>0,05) w badanych grupach w zalezno-
$ci od metody leczenia i wynosit odpowiednio w grupie
chorych leczonych metoda kinezyterapii klasycznej
7,65%2,12, chorych leczonych metodg kinezyterapii
klasycznej i NDT-Bobath 7,10+2,05, chorych leczo-
nych metoda kinezyterapii klasycznej i PNF 6,70+2,29.
Po okresie leczenia $redni poziom parametru RMAII
réwniez okazal sie by¢ nieistotny statystycznie (p>0,05)
w badanych grupach w zaleznosci od metody leczenia
i wynosit odpowiednio w grupie chorych leczonych meto-
da kinezyterapii klasycznej 7,88+2,08, chorych leczonych
metoda kinezyterapii klasycznej i NDT-Bobath 8,28+1,92,
chorych leczonych metoda kinezyterapii klasycznej i PNF
7,23+2,24. W badanych grupach niezaleznie od metody
leczenia nastagpila istotna statystycznie poprawa oceny
motorycznej chorych mierzona parametrem RMAIL
W grupie 1, 2 i 3 uzyskano wyniki znamienne staty-
stycznie dla poziomu p<0,001. We wszystkich badanych
grupach pacjentéw zauwazono tendencje do poprawy
stanu funkcjonalnego — konczyna dolna i tutéw. Najlep-
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Tabela I1. Analiza oceny motorycznej na podstawie Skali Motorycznej Rivermead Motor Assessment — koriczyna dolna i tutéw (RMAII) w zaleznosci od

metody leczenia w badanej zbiorowosci [0—10 pkt.]

Metoda leczenia

Kinezyterapia klasyczna

Kinezyterapia klasyczna Kinezyterapia klasyczna

RMAI (gropa ) Narupan (grupa)
przed . przed . przed .
leczeniem po leczeniu leczeniem po leczeniu leczeniem po leczeniu
Liczba badanych 40 40 40 40 40 40
Minimum 4,00 4,00 2,00 4,00 2,00 2,00
Maksimum 13,00 13,00 9,00 10,00 10,00 10,00
Mediana 7,50 7,50 7,50 9,00 7,00 7,00
Srednia arytmetyczna 7,65 7,88 7,10 8,28 6,70 7,23
Odchylenie standardowe 2,12 2,08 2,05 1,92 2,29 2,24
Wspotczynnik asymetrii 0,20 0,21 -0,90 -0,96 -0,44 -0,78
Analiza statystyczna TestZ i oiona =237 TestZ o iona =244 Test Z ioxona =362;
(w grupach) p<0,001 p<0,001 p<0,001

Analiza statystyczna

Przed leczeniem - test Kruskala-Wallisa: H=2,76; p>0,05

Po leczeniu - test Kruskala-Wallisa: H=5,38; p>0,05

Tabela I11. Analiza oceny motorycznej na podstawie Skali Motorycznej Rivermead Motor Assessment — koriczyna gérna RMAIIl w zaleznosci od metody

leczenia w badanej zbiorowosci [0-15 pkt.]

Metoda leczenia

Kinezyterapia klasyczna

Kinezyterapia klasyczna i NDT-

Kinezyterapia klasyczna

RMAL Fanra i) (g:ub:: 2) (G'r:.':: 3)
przed . przed . przed .
leczeniem po leczeniu leczeniem po leczeniu leczeniem po leczeniu

Liczba badanych 40 40 40 40 40 40
Minimum 0,00 0,00 0,00 1,00 1,00 1,00
Maksimum 15,00 15,00 14,00 15,00 15,00 15,00
Mediana 5,00 5,00 4,00 5,00 4,50 5,00
Srednia arytmetyczna 5,65 5,88 543 6,63 4,95 5,55
Odchylenie standardowe 3,95 3,90 4,37 4,64 3,10 3,40
Wspotczynnik asymetrii 0,99 1,04 0,66 0,69 1,25 1,38

A”a"zagsrtj;ﬁfg)a"a w TestZ,  =267;p<00] TestZ, =551;p<0,001 TestZ, =3,41;p<0,001

Analiza statystyczna

Przed leczeniem - test Kruskala-Wallisa: H =0,58; p>0,05

Po leczeniu - test Kruskala-Wallisa: H=0,26; p>0,05

szy wynik osiaggneta grupa 2 pacjentéw usprawnianych
kinezyterapia klasyczng i NDT-Bobath, najgorszy za$
grupa 1 leczona kinezyterapia klasyczng.

W Tabeli IIT dokonano oceny motorycznej RMAIII
u pacjentéw w grupie 1 usprawnianych kinezyterapia
klasyczng, w grupie 2 leczonych kinezyterapia klasycz-
ng i NDT-Bobath i w grupie 3 leczonych kinezyterapia
klasyczng i PNF. Sredni poziom RMAIII w badaniu
wstepnym, nie byl istotny statystycznie (p>0,05)
w badanych grupach w zaleznosci od metody leczenia
i wynosil odpowiednio w grupie chorych leczonych
metoda kinezyterapii klasycznej 5,65+3,95, chorych
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leczonych metoda kinezyterapii klasycznej i NDT-Bo-
bath 5,43+4,37, chorych leczonych metoda kinezyterapii
klasycznej i PNF 4,95+3,10. Po okresie leczenia $redni
poziom parametru RMAIII nie byl istotny statystycznie
(p>0,05) w badanych grupach w zaleznosci od meto-
dy leczenia i wynosit odpowiednio w grupie chorych
leczonych metoda kinezyterapii klasycznej 5,88+3,90,
chorych leczonych metoda kinezyterapii klasycznej
i NDT-Bobath 6,63+4,64, chorych leczonych kinezyte-
rapig klasyczna i PNF 5,55+3,40. W badanych grupach,
niezaleznie od metody leczenia, nastapila istotna staty-
stycznie poprawa oceny motorycznej chorych mierzona
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Tabela IV. Analiza oceny motorycznej na podstawie Skali Motorycznej Rivermead Motor Assessment — funkcje globalne (RMAI),
koriczyna dolna i tutéw (RMAII) i koriczyna gérna (RMAIII) w zaleznoéci od metody leczenia w badanej zbiorowosci [0—38 pkt].

Metoda leczenia

Kinezyterapia klasyczna

Kinezyterapia klasyczna Kinezyterapia klasyczna

RMA (grupa 1) I N(I;I;ﬁ:gi)“h (glr::: 3)
przed . przed . przed .
leczeniem pelssse leczeniem pelecenlt leczeniem pelscen
Liczba badanych 40 40 40 40 40 40

Minimum 9,00 10,00 7,00 10,00 7,00 7,00
Maksimum 37,00 37,00 34,00 38,00 38,00 38,00
Mediana 20,00 21,50 20,50 24,00 19,00 21,50
Srednia arytmetyczna 21,55 22,33 20,60 24,63 19,40 21,70
Odchylenie standardowe 8,08 7,77 8,33 8,57 7,06 7,63
Wspotczynnik asymetrii 0,36 0,39 0,07 0,08 0,19 0,20

A”a'(i,zvags:j;’;itg)czna TestZ,,  =3,06p<0,001 TestZ,,  =551p<0,001 TestZ,  =3,62p<0,001

Analiza statystyczna Przed leczeniem - Test Kruskala-Wallisa: H =1,00 p>0,05
Po leczeniu - Test Kruskala-Wallisa: H =2,44 p>0,05

parametrem RMAIII w stosunku do badania wstepnego.
W grupie 2 i 3 uzyskano wyniki znamienne statystycznie
dla poziomu p<0,001, natomiast w grupie 1 p<0,01. We
wszystkich badanych grupach pacjentéw zauwazono
tendencj¢ do poprawy stanu funkcjonalnego - konczyna
gorna. Najlepszy wynik uzyskano w grupie 2 pacjentow
usprawnianych kinezyterapia klasyczng i NDT-Bobath,
najgorszy za$§ w grupie 1 pacjentéw leczonych kinezy-
terapig klasyczna.

W tabeli IV przedstawiono wyniki oceny motorycznej
na podstawie skali motorycznej RMAI, RMAII i RMAIII
u pacjentéw w poszczegolnych grupach i zapisano réz-
nice pomiedzy grupami. Sredni poziom RMAI, RMAII
i RMAIII w badaniu wstepnym nie byt istotny staty-
stycznie (p>0,05) w badanych grupach w zaleznosci od
metody leczenia i wynosil odpowiednio: w grupie chorych
leczonych metoda kinezyterapii klasycznej 21,55+8,08,
chorych leczonych metoda kinezyterapii klasycznej
i NDT-Bobath 20,60+8,33, chorych leczonych metoda
kinezyterapii klasycznej i PNF 19,40. Po okresie lecze-
nia $redni poziom parametru RMAI, RMAII i RMAIII
réwniez okazal sie by¢ nieistotny statystycznie (p>0,05)
w badanych grupach w zaleznosci od metody leczenia
i wynosil odpowiednio: w grupie chorych leczonych
metoda kinezyterapii klasycznej 22,33+7,77, chorych
leczonych metoda kinezyterapii klasycznej i NDT-Bobath
24,63+8,57, chorych leczonych metoda kinezyterapii
klasycznej i PNF 21,70+7,63. W badanych grupach, nieza-
leznie od metody leczenia, nastgpita istotna statystycznie
poprawa oceny motorycznej chorych mierzona parame-
trem RMAI, RMAII i RMAIII w stosunku do badania
wstepnego. W grupie 1, 2 i 3 uzyskano wyniki znamienne
statystycznie dla poziomu p<0,001. We wszystkich bada-
nych grupach pacjentéw zauwazono tendencje do popra-
wy stanu funkcjonalnego — funkcje globalne, konczyna

dolna i tuléw, konczyna gérna. Najlepszy wynik uzyskano
w grupie 2 pacjentéw usprawnianych kinezyterapig kla-
syczng i metoda NDT-Bobath, najgorszy zas w grupie 1
kinezyterapig pacjentéw leczonych klasyczng.

DYSKUSJA
Udar niedokrwienny jest jedna z najczestszych przyczyn
niepelnosprawnosci i $mierci czlowieka. Waznym elemen-
tem leczenia jest rehabilitacja. Wciaz jest niewiele doniesien
naukowych o najskuteczniejszej metodzie rehabilitacji
u pacjentéw po udarze niedokrwiennym mozgu. Podsta-
wowe ¢wiczenia z kinezyterapii majg na celu: utrzymanie
prawidtowej ruchomosci w stawach, niedopuszczenie do
zanikéw lub przykurczéw migsniowych, zapobieganie in-
fekcjom ukladu oddechowego czy odlezynom. W okresie
wczesnym po udarze niedokrwiennym wykorzystuje sie
przede wszystkim ¢wiczenia bierne i prowadzone konczyn
zajetych. Natomiast po stronie nieporazonej wykorzystuje
sie ¢wiczenia czynne i izometryczne konczyn. Précz uru-
chomienia przylézkowego pacjenta stosuje sie: ¢wiczenia
réwnowazne i koordynacyjne od pozycji niskich do wyso-
kich. Gdy odzyska on kontrol¢ posturalng tulowia, nalezy
rozpocza¢ ¢wiczenia z dawkowanym oporem i dotyczace
umiejetnosci motorycznych oraz lokomocyjnych.
Koncepcja NDT-Bobath skupia si¢ przede wszystkim
na poprawie funkcji, kontroli posturalnej oraz ruchow
selektywnych pacjenta. Jedng z zasad jest wykorzystywa-
nie manualnych technik ulatwiania — facylitacji ruchu.
Technika facylitacji moze zapobiec patologii ulozenia
ciala, a pomdc w zapoczatkowaniu i wykonaniu ruchu.
Gdy wystapia nieprawidlowosci w postaci podwyzszone-
go lub zmniejszonego napiecia miesniowego czy reakcji
stowarzyszonych, stosuje si¢ techniki inhibicji. Aby proces
ten zostal zrealizowany, wykorzystuje si¢ niektére techniki
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z masazu, aproksymacje, mobilizacje, a takze wprowadza
sie codzienne aktywnos$ci. Elementami odniesienia dla
kontroli ruchu sa punkty kluczowe: gtowa, obrecz barkowa,
obrecz miedniczna.

Metoda PNF opisywana jest jako proprioceptywne ner-
wowo-miesniowe torowanie ruchu. Celem metody PNF
jest odtworzenie i przywrdcenie utraconej funkeji pacjenta,
aktywizacja miesni nieuszkodzonych, zwigkszenie kontroli
motorycznej, stabilnosci i mobilnosci oraz normalizacja
napiecia miesniowego. Metode PNF charakteryzuja ruchy
wykonywane w plaszczyznach diagonalnych, zwane jako
tréjplaszczyznowe wzorce ruchu. Wiodacymi zasadami me-
tody PNF sa: utozenie ciala terapeuty w pozycji diagonalnej
do ciala pacjenta, rozpoczecie wzorca ruchu PNF w korco-
wym zakresie ruchu, przekazanie informacji nerwowo-mie-
$niowej w postaci odpowiedniego bodzca (aproksymacja,
trakcja, dotyk) i stosowanie odpowiednich technik.

Lincoln i wsp. zbadali wptyw metody NDT-Bobath na
usprawnianie konczyny goérnej u oséb po udarze moézgu.
Do oceny funkcji motorycznych postuzyta Skala Rivermead
Motor Assessment 111 — RMAIIL Wyniki badan wykazaty,
ze bez wzgledu na intensywno$¢ terapii i czas jej trwania,
nie uzyskano poprawy w zakresie funkcji konczyny gor-
nej pacjentéw po udarze mozgu. Pacjenci, ktorzy mieli
niewielkie deficyty, uzyskali poprawe funkcji konczyny
gornej po pewnym czasie.

Wyniki przeprowadzonych badan pokazujg zatem od-
mienne tendencje, ktore wskazywalby na najskuteczniejsza
metode stosowang w rehabilitacji pacjentéw po udarze
niedokrwiennym mdzgu [21].

Wolny i wsp. przebadali pacjentéw po udarze mozgu.
W pierwszej grupie pacjenci byli usprawniani kinezyte-
rapig klasyczng, w drugiej grupie metodg PNF, a w trze-
ciej grupie metoda PNF z mobilizacjg konczyny gérne;.
U wszystkich os6b badanych zostaly ocenione czynnosci
zycia codziennego. Do oceny pacjentéw postuzyt Wskaz-
nik Funkcjonalny Repty (WFR). Analiza wynikéw badan
pokazata, ze metoda PNF wplynela znacznie na poprawe
sprawnosci zycia codziennego zaréwno w zakresie loko-
mogji, jak i samoobstugi u pacjentéw w péznym okresie
po udarze mézgu [22].

Langhammer i wsp. przeprowadzili badania na pacjen-
tach po udarze moézgu, u ktérych oceniano wplyw ¢wiczen
opierajacych sie na powtoérzeniach wlasciwego ¢wiczenia
w poréwnaniu do ¢wiczenn metoda NDT-Bobath. Stwier-
dzili oni, ze nie powinno si¢ skupia¢ na jednej metodzie
rehabilitacyjnej, jak np. metoda NDT-Bobath, tylko poszu-
kiwa¢ innych, skutecznych metod rehabilitacyjnych [23].

Wyniki badan przemawiajg za wieksza skutecznoscia za-
stosowania kilku metod rehabilitacyjnych do usprawniania
stanu funkcjonalnego pacjentéw po przebytym udarze nie-
dokrwiennym moézgu. Dlatego konieczne jest poszukiwanie
coraz to nowych ilepszych rozwiazan w tej dziedzinie.

WNIOSKI
Najskuteczniejsza metodg stosowang w fizjoterapii u pa-
cjentéw po udarze niedokrwiennym mdzgu jest polaczenie
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kinezyterapii klasycznej i metody NDT-Bobath w poréw-
naniu do pozostatych metod kinezyterapii klasycznej oraz
kinezyterapii klasycznej i metody PNE.
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COMBINATION OF METFORMIN AND PIOGLITAZONE
AND ITS EFFECT IN TREATMENT OF COMORBID PATHOLOGY
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ABSTRACT

Introduction: The early development and high incidence of cardiovascular lesion in patients with type 2 diabetes mellitus is one of the most serious challenges for the diabetology worldwide.
The aim: The purpose of the paper is to determine the dynamics of the insulin resistance indices in patients with type 2 diabetes mellitus concomitant with coronary heart
disease in the combination therapy with metformin and pioglitazone during 3 and 6 months.

Materials and methods: 95 patients with type 2 diabetes mellitus and coronary heart disease have been treated and randomized into two groups: the comparison group
(n=37), treated with metformin and sulfonylureas, and the study group (n=58), treated with metformin in combination with pioglitazone. Prior, after 3 and 6 months of
treatment C-peptide was assessed and index of the insulin resistance was calculated.

Results: The resulting data proved the statistically significant lowering of the markers and level of the insulin resistance under the effect of combination treatment with metformin and pioglitazone.
Conclusions: The proposed variant of the combination therapy has a positive effect on the clinical course of the coronary heart disease in patients with type 2 diabetes mellitus,
well tolerated by the patients and can be considered as the pathogenetic factor in the treatment of these diseases.

KEY WORDS: diabetes mellitus, coronary heart disease, insulin resistance.

INTRODUCTION

The issue on delivery of the medical care for patients with
concomitant and combined pathology has been actively
discussed in current scientific publications. The early de-
velopment and high incidence of cardiovascular lesions in
patients with type 2 diabetes mellitus (DM2) is one of the
most serious challenges for the diabetology worldwide [1].
Therefore, the development of the therapy for type 2 diabetes
mellitus, concomitant with coronary heart disease is the rele-
vant issue of the cotemporary medicine, since it is necessary
to influence on both the common links of the pathogenesis of
the diseases and the specific processes in the cardiovascular
and immunoneuroendocrinal systems [2, 3, 4].

Insulin resistance (IR) is the main pathogenetic mech-
anism of both hidden and apparent DM2 and other com-
ponents of the metabolic syndrome: dyslipidemia, arterial
hypertension, excessive weight [5]. DM2 is considered
as the “end point” of the IR development, triggered by
hyperinsulinemia.

L. P. Kaidashev [6] and R. DeFronzo [7] report that large
doses of insulin accelerate the development of atherosclerosis.
Hyperinsulinemia enhances IR, contributes to the formation
of triglycerides (TG), LDLs and VLDLs and their transport
into the smooth muscle cells of blood vessels [8] and activates
the chronic systemic inflammation (CSI). The mechanism
of action of the sulphonylurea derivatives is based on the
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stimulation of insulin secretion from B-cells. Thereafter, con-
centration of blood insulin increases in patients with DM2,
which is the risk factor for hypoglycemia. It is known that
hypoglycemia increases the risk for cardiovascular compli-
cations, myocardial infarction, stroke and sudden death [9].

THE AIM

The purpose of the paper is to determine the dynamics of
the insulin resistance indices in patients with type 2 dia-
betes mellitus concomitant with coronary heart disease in
the combination therapy with metformin and pioglitazone
during 3 and 6 months.

MATERIALS AND METHODS

The study has been carried out at the Research Institute for
Genetic and Immunological Grounds of Pathology and Phar-
macogenetics of the Higher State Educational Establishment
of Ukraine “Ukrainian Medical Stomatological Academy”
and at the Endocrynology Unit of the Kremenchuk First
Municipal Hospital. 95 patients (39 men and 56 women) with
type 2 diabetes mellitus and coronary heart disease have been
involved into study. The mean age of the patients was 59.40
+ 8.01 years. Prior to the involvement into study the patients
were treated with metformin; a monotherapy-related medium
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Table I. Insulin resistance indices in patients with DM2 and CHD before and after treatment (M+0)

Clinical study groups

Index, Before treatment 3 months following the treatment 6 months following the treatment
units of . . .
measure Study group Comparison Study group Comparison Study group Comparison
(n=58) group (n=58) group (n=58) group
(n=37) (n=37) (n=37)
C‘Egefr;'ﬁe’ 8,48+1,88 8,20+2,05 7,04+1,62 7,91+2,02 6,08+1,52 7,64+1,93
P 0416 0,045 <0,001
IPI 7,71£1,71 7,41£1,76 5,61+1,34 6,47+1,61 4,42+1,17 5,65%+1,43
P 0,42 0,008 <0,001

level of NvA1s was 8.90 £ 0.76%. The subjects have been ran-
domized into 2 groups: the comparison group (n=37), treated
with 1700-2550 mg/day metformin and sulfonylureas in a day
dose of 30 to 60 mg, depending on the body weight; the study
group (n=>58), treated with metformin in combination with
30 mg/day pioglitazone. The proposed mode of treatment has
been patented in Ukraine [11].

The CHD has been diagnosed in the occurrence of typ-
ical Class I-II exertional angina pectoris (according to the
Canadian Cardiovascular Society grading), using the the
WHO criteria. DM2 has been diagnosed according to the
Unified clinical protocol of the primary and secondary
medical care (approved by the Ministry of Health as of
21.12.2012, No. 1118).

After screening all patients were prescribed with the
standard complex of the medicamentous therapy to achieve
stabilization of the CHD: 20 mg isosorbide dinitrate twice a
day, 75 mg/day acetylsalicylic acid, 10 mg/day amlodipine,
2,5-5 mg/day bisoprolol, 10 mg/day atorvastatin. Patients
received conventional treatment during a month. Addi-
tionally, recommendations on nutrition and change of the
lifestyle have been given to all patients.

Inclusion criteria for clinical trial: men and women aged 45
to 65 years, with confirmed diagnosis of CHD, subcompen-
sated type 2 diabetes mellitus, class I-IIT obesity, hyperten-
sion. The exclusion criteria: patients who, within 6 months,
experienced the acute coronary syndrome, stroke, surgical
intervention, serious physical and mental illnesses, as well
as patients with poorly controlled hypertension, Class ITII-IV
angina pectoris, stage IT B and III heart failure; arrhythmias
that required special antiarrythmic treatment; renal and
hepatic failure; decompensated diabetes mellitus; patients
with intolerance to thiazolidinediones or metformines.

C-peptide was determined by the immunoenzyme
method using the test-systems (DRG, United States) and
insulin resistance index (IRI) was calculated. The assess-
ment of the insulin resistance level has been made using
the formula, developed by I.P. Kaidashev, et al. [17]: IRI =
(Hs,,. concentration) x (C-peptide concentration): 9.71;
(the norm is about 1.0, limits of range from 0.66 to 17.6).
The higher the index, the lower is the insulin sensitivity
and, consequently, the higher is the insulin resistance.
Statistical analysis of the findings was made by the BioStat

software (Analyst Soft Inc, ver. 2009 for Windows), using
the Mann-Whitney U test (for independent samples) and
the Wilcoxon test (for dependent samples) and .
Tolerance of drugs has been assessed by the incidence
of undesirable events and adverse reactions. Safety was
determined by the incidence of episodes of hypoglycemia,
allergic reactions, as well as by the results of biochemical
blood examination, complete blood count and urinalysis.

RESULTS AND DISCUSSION

The comparison of the IR indices has shown that prior to
starting the therapy no statistically significant difference
was found between the study groups (Table I).

Following the 3 months after treatment the level of
C-peptide and insulin resistance index statistically sig-
nificantly decreased in both groups of patients. However,
the comparison of the indices between the study groups
showed that the level of C-peptide in the blood serum of
patients treated with MF and sulfonylureas lowered from
8.20 £2.05ng/mL to 7.91 + 2.02 ng/mL, whereas in patients
who received combination treatment with MF and PG it
decreased from 8.48 + 1.88 ng/mL to 7.04 + 1.62 ng/mL (p
=0,045). The IRI level in the comparison group and study
group decreased from 7.41 + 1.76 to 6.47 + 1.61 and from
7.71 £ 1,71 to 5.6 £ 1,34, respectively (p = 0.008).

Following the 6 months after treatment the level of
C-peptide and insulin resistance index was tending to de-
crease in both groups of patients. The comparison of the
indices between the study groups showed that the C-pep-
tide level in the blood serum of patients treated with MF
and sulfonylureas lowered to 7.64+1.93 ng/mL, whereas
in patients who received combination treatment with MF
and PG it decreased to 6.08+1.52 ng/mL (p<0,001). The IRI
level in the comparison group and study group lowered to
5,65+1,43 and 4,42+1,17, respectively (p<0,001).

Thus, the resulting data showed more positive effect on the
IR indices in patients with comorbid pathology, treated with
MF in combination with PG, in contrast to the comparison
group. It has a positive impact on the development and
course of the present nosologies and can be considered as a
pathogenetic factor in the therapy of the above nosologies.

Optimization of treatment of CHD in patients with DM2

279



Zlatoslava O. Shaienko, Lyudmila Ye. Bobyreva

is associated rather with the progress of hypoglycemia
therapy, then with the measures aimed at reducing the CSI
and IR [10, 11, 12]. Pioglitazone (PG) and metformin (MF)
affects the major links of DM2 pathogenesis with different
mechanisms of action and different affinity with regard
to the target tissues. The effect of MF is focused mainly
in the liver, inhibiting gluconeogenesis and reducing the
activity of the nuclear proinflammatory transcription
factor (NFkB) [13, 14]. PG is the agonist of the nuclear
transcription factors (NTF), peroxisome proliferator-ac-
tivated receptors gamma (PPARYy). The study of N.I. Vyn-
nyk has proved the positive effect of PG on reduction of
IR level in patients with CHD combined with metabolic
syndrome [15, 16]. However, the present combination of
drugs reduces the risk of weight gain, which is typical for
the monotherapy with glitazones, well tolerated by patients,
and, according to current publications, effectively reduces
all macrovascular complications of DM [11].

No negative interaction of MF and PG with antianginals
has been recorded. Side effects were observed in 2 patients
(3.63%), not requiring drug discontinuation. No case of the
marked, clinically manifested edemas has been recorded.
The complete blood count and urinalysis results showed no
negative dynamics. Biochemical indices of the liver and kidney
functioning were within the normal range. No cases of hypo-
glycemic reactions, drug withdrawal, or discharge of patients
from the clinical study due to adverse or allergic reactions to
the therapy have been reordered during observation. All the
above data indicate about good tolerability and safety of PG
and MF in patients with DM2 combined with CHD.

CONCLUSION

1. TheIR correction is crucial in prevention of cardiovascu-
lar diseases, which must be done well in advance of the
DM2 onset as the end point of the IR development.

2. Combination therapy with metformin and pioglita-
zone provided for patients with DM2 and CHD leads
to statistically significant improvement of the insuline
resistance indices: lowering of the C-peptide and insulin
resistance index by 28.3% and 42.7%, respectively.

3. Metformin and pioglitazone therapy is well tolerated
by patients, improving the quality of life, and can be
recommended to patients with this pathology.

4. The prophylactic prescribing of drugs, reducing the
IR, to individuals who, due to various reasons, cannot
adjust the IR through a diet and exercise should be
considered.

REFERENCES

1. Amosova K. M. Aktualni pytannia likuvannia khvorykh na ishemichnu
khvorobu sertsia u poiednanni z tsukrovym diabetom. Ukrainskyi
medychnyi chasopys.2001;N°3(23):37-42.

2. Hotamisligil G. S. Inflammation and metabolic disorders. Nature.2006;
444(712):860-867.

3. Prato S, LeonettiF., Simonson D.C. et al. Effect of sustained physiologic
hyperinsulinemia and hyperglycaemia on insulin secretion and insulin
sensitivity in man. Diabetologia.1994;37:1025-1035.

280

4. CryerP.E. Hypoglycemia and cardiovascular risk. European Heart Journal.

2013;34:3137-3144.

5. Rasin A. M., Kaidashev 1. P.,, Rasin M. S. Peroksisom proliferator-

aktiviruyuschie retseptoryiiih rol v sistemnom vospalenii, aterogeneze,

arterialnoy gipertenzii i hronicheskom obstruktivnom zabolevanii legkih

(obzor literaturi). Ukrainskiy terapevtichniy zhurnal.2006; 2:100 -108.

Kaidashev . P. NF-kB activation as a molecular basis of pathological process

by metabolic syndrome. Fiziolohichny zhurnal. 2012;58(1):93-101.

. DeFronzo R. A. Insulin resistance, lipotoxicity, type 2 diabetes and
atherosclerosis: the missing links. Diabetologia. 2010. 53(7):1270-1287.
8. Koopmans S. J., Kushwaha R. S., Defronzo R. A. Chronic physiologic
hyperinsulinemia impairs suppression of plasma free fatty acids and
increases de novo lipogenesis in conscious normal rats. Metabolism.

1999;48:330-337.

. Cryer P.E. Hypoglycemia and cardiovascular risk. European Heart Journal.

2013; 34:3137-3144.

10. Rasin M. S., Shaienko Z. 0. Suchasni metody korektsii systemnoho
zapalennia ta insulinorezystentnosti u khvorykh ishemichnoiu
khvoroboiu sertsia i tsukrovym diabetom 2 typu. Likarska sprava. 2014;
3-4(1127): 60-65.

11. Shaienko Z. 0., Rasin M. S., Kaidashev I. P. Et al. Patent 83145 Ukraina.
MPK A61K31/00. Sposib ratsionalnoi kompleksnoi terapii khvorykh z
ishemichnoiu khvoroboiu sertsia ta tsukrovym diabetom 2 typu. Zaiavl.
18.03.13; Opubl. 27.08.13. Biul. N16.

12. Orasanu G. The peroxisome proliferator-activated receptor-gamma
agonist pioglitazone represses inflammation in a peroxisome
proliferator-activated receptor-alpha-dependent manner in vitro and
in vivo in mice. J Am Coll Cardiol. 2008; 52(10):869-881.

13. Kaidashev 1. P. Activation of NF-kB under the Metabolic Syndrome.
International Journal of Physiology and Pathophysiology. 2012;3:287-297.

14. LavrenkoA.V., Kutsenko L. A., Solokhina . L. etal. Efficacy of metformin
as initial therapy in patients with coronary artery disease and diabetes
type 2. Lik Sprava. 2011;1-2:89-95.

15. VinnikN. 1., Kutsenko L. A., Kutsenko N. L. et al. Effektivnost pioglitazona
v kompleksnoy terapii bolnyih s ishemicheskoy boleznyu serdtsa v
sochetanii s metabolicheskim sindromom. Vrachebnoe delo. 2011;3-4
(1109):71-78.

16. Vinnik N. 1., Kaidashev 1. P. Klinicheskaya harakteristika effektivnosti
pioglitazona v kompleksnoy terapii bolnyih s ishemicheskoy boleznyu
serdtsa nafone metabolicheskogo sindroma. Vrachebnoe delo. 2011;1-2
(1108):82—89.

17. Kaidashev I. P, Lavrenko A. V., Rasin M. S. Patent 58612 Ukraina. MPK
A61K31/00. Sposib diahnostyky insulinorezystentnosti u khvorykh na
metabolichnyi syndrom ta tsukrovyi diabet 2 typu. Zaiavl. 18.12.10;
Opubl. 26.04.11. Biul. N°17.

(=)

~

=)

ADDRESS FOR CORESPONDENCE
Zlatoslava Shaienko

Almazna street, 14, apartment 31, 36021, Poltava, Ukraine
tel:+380500333392

e-mail: Zlataligonenko@icloud.com

Received: 10.11.2017
Accepted: 12.04.2018



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2018, tom LXXI, nr 2 cz Il
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HOSPITALIZOWANYCH NA ODDZIALE GERIATRYCZNYM
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STRESZCZENIE

Wstep: W ostatnich latach wzrasta zainteresowanie okresem Zycia w wieku podesztym, co bez watpienia $cisle wynika ze stale rosnacej populacji osob starszych. Problemy
zwi3zane z zaburzeniami sprawnosci narzadu ruchu, ktére w sposéb naturalny pojawiaja sie wraz z wiekiem przyczyniaja sie do wzrostu chorobowosci pacjentow w tej grupie
wiekowej. Wiadomo, ze brak ruchu moze prowadzic¢ do nasilenia proceséw starzenia, a takze niesprawnosci. Zastosowanie metody Senior fitness Test (SFT) pozwala na zbadanie
i ocenienie zdolnosci ruchowej pacjenta.

Cel pracy: Ocena stanu funkcjonalnego pacjentéw hospitalizowanych na oddziale geriatrycznym w oparciu o metode Senior Fitness Test (SFT).

Materiat i metody: Badaniem objeto 60 0séb w wieku starszym, 30 kobiet i 30 mezczyzn w czterech grupach wiekowych: 75—79, 80—84, 85—89, 90—94. Przeprowadzone
zostato na Oddziale Choréb Wewnetrznych i Geriatrii Szpitala Uniwersyteckiego w Krakowie. W obrebie catej grupy przeprowadzono ocene stanu funkcjonalnego pacjentéw
wedtug metody Senior Fitness Test (SFT). Sprawdzono wedtug poszczegdlnych testéw ocene wytrzymatosci dolneji gornej czesci ciata, wytrzymatos¢ wydolnosciowa, elastycznosé
dolneji gornej partii czesci ciata a takze zwinnos¢ i réwnowage.

Wyniki: Wszystkie uzyskane wyniki badan ocenianych aktywnosci odbiegaja znacznie od prawidtowych wynikéw. U zdecydowanej wiekszosci pacjentéw nie uzyskano normy
w danym przedziale wiekowym przewidzianej w SFT.

Whioski: Po przeprowadzeniu badania za pomoca szesciu préb Senior Fitness Test zauwazono, ze pacjenci hospitalizowani na oddziale maja gorsze wyniki niz przewiduja
normy Senior Fitness Test. Podsumowujac, mozna stwierdzi¢, ze w badanej populacji hospitalizowanych oséb starszych stan funkcjonalny przedstawia sie bardzo niekorzystnie.

StOWA KLUCZOWE: narzad ruchu, podeszty wiek, zaburzenia sprawnosci

ABSTRACT

Introduction: In recent years the interest in the quality of life in old age has been rising, which no doubt is closely linked with the growing population of elderly people. The
problems associated with declined functionality of the locomotor system, which naturally occur with age, contribute to increasing morbidity in elderly patients. It is known that
lack of exercise can lead to increased aging and disability. Applying the Senior Fitness Test (SFT) allows to explore and assess the patient’s mobility.

The aim: To evaluate the functioning of the patients hospitalized in the geriatric ward and realize them using the method of the Senior Fitness Test (SFT).

Materials and methods: The study involved 60 elderly subjects, including 30 men and 30 women in four age groups: 75-79, 80-84, 85-89, 90-94. The research was carried out
in the Department of Internal Medicine and Geriatrics at the University Hospital in Krakow. Within the group, the functional mobility of patients was assessed by Senior Fitness
Test (SFT), that means that the upper-body and the lower-body strength, the upper-body and the lower-body flexibility, cardiovascular endurance and finally the patient’s
agility and balance were measured by individual tests.

Results: In the study group in the assessment of functional capacity, patients usually have difficulties in getting up from a chair, lifting heavy objects, more bending, dressing,
lifting hands, moving. The obtained results of all studies assessed activities are significantly deviating from the correct results. None of the patients did not perform all tests in
accordance with the standards laid down for the ages.

Conclusions: We conclude that in the study population of hospitalized elderly functional ability presents a very unfavorable.

KEY WORDS: locomotor apparatus, advanced age, impaired performance
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WSTEP

Starzenie si¢ w naturalny sposdb przyczynia si¢ do ogranicze-
nia sprawnosci, nawet w sytuacji utrzymania samodzielnosci.
W zwigzku z tym w badaniach oceniajacych sprawno$¢ osob
w wieku podeszlym zaawansowany wiek jest istotnym czynni-
kiem réznigcym osoby z zachowang sprawnoscia od badanych

zograniczong sprawnoscig fizyczna. Dziatania fizjoterapeutyczne
daza do podniesienia standardu Zycia pacjentéw, poprawienia ich
sprawnosci fizycznej i aktywnosci, niezbednych do zachowania
jak najdiuzej samodzielnosci. Przyspieszenie si¢ starzenia jest
réwniez spowodowane wplywem czynnikéw zewnetrznych,
takich jak: niewlasciwy tryb zycia, brak ruchu, historia choréb,
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przebyte urazy itp. Natomiast jednym z istotnych czynnikéw
mogacych mie¢ wplyw na spowolnienie procesu starzenia si¢
jest aktywnos¢ fizyczna i rehabilitacja ruchowa [1]. Rehabilitacja
ruchowa pacjentéw ma pozytywny wplyw na zdrowie, dzieki
czemu daje mozliwos¢ tzw. pomyslnego starzenia si¢ [2]. Udo-
wodniono w wyniku badan wykonanych u 0s6b w wieku powy-
zej 65. roku zycia, iz systematyczna i dtugo trwajaca aktywnos¢
fizyczna zwigzana jest z wyzszym stopniem funkcji poznawczych,
cow przyszlo$ci wigze sie z mniejszym zagrozeniem wystepowa-
nia zaburzen poznawczych, choroby Alzheimera albo demencji
[3]. Wedlug American College of Sports Medicine aktywnos¢
i sprawnos¢ fizyczna sg uwarunkowane potrzebg zapewnie-
nia organizmowi optymalnej dawki ruchu - okofo 30 minut
dziennie, ewentualnie minimalnej - 3 razy w tygodniu przez 20
minut w celu utrzymania lub poprawy dotychczasowego stanu
zdrowia. Systematycznie podejmowana aktywnos¢ fizycznej ma
pozytywny wplyw na nastroj, a takze polepsza kondycje fizyczna
i psychiczng, co przekiada sie na samodzielne wykonywanie co-
dziennych czynnoéci. Ponadto redukuje zagrozenie wystapienia
schorzen oraz zmniejsza konsekwencje niepetnosprawnosci [4].
Trzeba zwrdci¢ uwage, ze w rezultacie zaniedbania rehabilitacji
iuczeszczania na zajecia ruchowe korzy$ci moga zostac utracone.
Skomplikowana tematyka leczenia i przeprowadzanie rehabi-
litacji pacjentéw z chorobami i dysfunkcjami narzadu ruchu
oraz tematyka geriatrii tworza skomplikowany i wielowatkowy
problem. W zwigzku z wydtuzona $rednig dtugoscia zycia, kto-
remu nie zawsze towarzyszy przedtuzenie sprawnosci ruchowej,
pojawia sie problem przyrostu oséb starszych potrzebujacych re-
gularnej aktywnosci ruchowej. Z tego powodu sprawne i wlasci-
we leczenie oraz usprawnianie dysfunkcji ruchowych w geriatrii,
zwlaszcza zapobieganie uposledzeniu u starszych osob, znajduje
coraz szerszy wymiar spoleczny. Ze wzgledu na pojawiajace sie
zmiany demograficzne, wydtuzajaca si¢ srednig dlugos¢ zycia
izwigzane z wiekiem fizjologiczne zmiany inwolucyjne, a przez to
m.in. spowolnienie, pogorszenie zdolnosci ruchowych, zmniej-
szenie wytrzymatosci i zaburzenia rownowagi, rosnie grupa oséb
zmagajacych sie z brakiem samodzielnosci i uzaleznieniem od
pomocy zewnetrznej. Rola opiekuricza nad osobami starszymi
oraz niesprawnymi w coraz wiekszym stopniu zamiast rodziny
przypada ochronie zdrowia [5].

Celem pracy jest ocena stanu funkcjonalnego pacjentow
hospitalizowanych na oddziale geriatrycznym w oparciu
o metode Senior Fitness Test (SFT).

MATERIAL

Badania przeprowadzone zostaly na oddziale Choréb

Wewnetrznych i Geriatrii Szpitala Uniwersyteckiego

w Krakowie. Do badan przystapilo 60 0s6b. Grupe badang

stanowilo 30 kobiet i 30 me¢zczyzn w czterech grupach

wiekowych: od 75 d079, od 80 do 84, 85-89, 90-94. Grupy

wiekowe zostaly podzielone zgodnie z normami SFT na

przedziaty wieku co 5 lat. U kazdej z os6b zbadano BMI

(wskaznik masy ciafa). Pacjenci po wyrazeniu zgody zostali

poddani ocenie metodg Senior Fitness Test (SFT).
Kryterium wigczenia:

e wiek od 75 do 94 lat;

 predyspozycje do samodzielnego poruszania sie.
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Kryterium wykluczenia:
 potwierdzony w dokumentacji pacjenta stan terminalny;
« zaburzenie funkcji poznawczych odpowiadajacych
otepieniu lub depresji;
+ niewyrazenie zgody przez badanego.

METODA

Pacjenci zostali poddani ocenie wedlug metody Senior

Fitness Test (SFT). Do przeprowadzenia testu funkcjo-

nalnej sprawnosci fizycznej niezbedne byto ponizsze

wyposazenie:

o krzesto bez podiokietnikéw — najlepiej z oparciem, co

zapewnia lepszg stabilnos¢;

« stoper albo zegarek ze wskazowka sekundowa;

o ciezarek dla kobiet 2,3 kg;

o cigzarek dla mezczyzn 3,6 kg;

o tasma klejaca;

o tadma miernicza;

« maly pachotek.

Test SFT jest wiarygodnym narzedziem do oceny parame-

trow, ktdre skladaja sie na odpowiedni poziom sprawnosci

fizycznej i aktywnosci ruchowej ludzi starszych. Ponizej
przedstawiono poszczegolne testy:

1.Wstawanie z krzesta

2. Zginanie przedramion

3. 2-minutowy test unoszenia kolan

4. Test gibko$ci miesni ud

5. Test gibkosci mie$ni klatki piersiowej i ramion

6. Wstan i idz

Opisy poszczegélnych testow przedstawiajg si¢ nastepujaco:

1. Wstawanie z krzesta — ocenia wytrzymato$ci dolnej cze-
$ci ciala, ktdra jest niezbedna do wigkszo$ci aktywnosci
m.in. wysiadania z samochodu, wsiadania do autobusu,
wstawania z krzesla, a takze wstawania z pozycji kle-
czacej w domu i ogrodzie. Poprawa tych umiejetnosci
korzystnie wplywa na zmniejszenie ryzyka upadku.
Terapeuta w tescie méwi badanemu, kiedy rozpocza¢
test i odlicza czas 30 sekund za pomocg stopera. W tym
czasie badany musi wsta¢ i ponownie usigé¢ tyle razy,
ile jest w stanie.

2. Zginanie przedramion — celem ¢wiczenia jest zmierze-
nie wytrzymatosci gérnej czeéci ciata. Wytrzymalosc¢
gornej czesci ciala jest wazna w wykonywaniu takich
czynnodci, jak: dzwiganie zakupoéw, bagazy czy prania.
Pomaga zachowa¢ osobom starszym samodzielnos¢.
W ciagu 30 sekund badany z obcigznikiem o wadze 2,3
dla kobiet oraz 3,6 dla mezczyzn wykonuje tyle zgie¢
przedramienia, ile bedzie mégl, poruszajac przedramie-
niem w kontrolowany sposdb.

3. 2-minutowy test unoszenia kolan — celem ¢wiczenia jest
sprawdzenie wytrzymalosci i wydolnosci fizycznej. Wy-
dolnos¢ jest wazna przy wykonywaniu takich czynnosci,
jak: spacerowanie, robienie zakupéw, podrozowanie. Im
wigksza wydolnos¢, tym wigcej energii do wykonywania
ulubionych czynnosci, a takze mniejsze zmeczenie. Wydol-
nos¢ wptywa na zdolno$¢ do wykonywania wielu codzien-
nych zaje¢, a takze na zachowanie samodzielno$ci. W ciaggu
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Tabela I. Charakterystyka grupy kobiet.
Table 1. Characteristics of the studied group of women.

Wiek

Grupy Wiekowe Wysokos¢ Ciata  Masa Ciata

Lp. Age Groups Age Hight Weight e
1 75-79 8 77 1,58 61,00 24,39
2 80 - 84 8 82,75 1,60 64,75 25,23
3 85-89 8 86,75 1,60 61,00 23,51
4 90 - 94 6 91,33 1,60 73,00 28,44
Tabela I1. Charakterystyka grupy mezczyzn.
Table I1. Characteristics of the studied group of men.
L Grupy Wiekowe Wiek Wysokos¢ Ciata  Masa Ciata BMI
p- Age Groups Age Hight Weight
1 75-79 8 76,5 1,73 81,75 27,34
2 80-84 8 81,37 1,71 80,37 27,41
3 85-89 8 86,37 1,66 70,00 25,57
4 90-94 6 91 1,66 74,50 27,00
Tabela I11. Pordwnanie uzyskanych wynikow dla grupy kobiet.
Table I11. Comparison of the results obtained for the women group.
75-79 80-84 85-89 90-94
L Proba /Wiek = : = : = : = :
P Test/Age Srednia max min Srednia max min Srednia max min Srednia ax min
average average average average
g \Wstawaniez o 12 45 625 10 4 7 1 4 533 7 3
krzesta
2 Zginanie 813 12 45 694 1 45 7,56 12 4 517 9 2
przedramion
2-min. test
3 unoszenia 98,13 153 42 68,75 124 16 77,86 138 35 47,67 61 39
kolan
g Tetgbkosd oo o5 gs 725 45 24 919 4 255 1367 35 245
miesni ud
Test gibkosci
5 mienikatio 00 35 38 3075 125 46 2606 55 45 315 19 45
piersiowej i
ramion
6 Wstan i idz 28 95 7 18,05 24 8 22,13 38 10 25,17 30 13

dwoch minut badany unosi kolana. Pelny cykl oznacza
uniesienie i opuszczenie zardwno prawej, jak i lewej stopy.
4. Test gibkosci miesni ud — celem testu jest sprawdzenie
elastycznosci dolnej czesci ciata. Elastyczno$¢ dolnej czesci
ciala jest wazna w zapobieganiu bolowi plecow. Istotng
role odgrywa takze w zachowaniu prawidtowej postawy,
zapobieganiu upadkom jak réwniez w sposobie chodzenia.
Elastyczno$¢ dolnej czesci ciala jest kluczowa dla zachowa-
nia aktywnego, samodzielnego stylu zycia. Badany ma za
zadania wysuna¢ si¢ do przodu na krzesle do momentu,
w ktérym bedzie w stanie wyprostowac jedna noge. Kat
ugiecia wyprostowanej nogi w kostce powinien wynosi¢
okoto 90 stopni. Druga stopa powinna spoczywac ptasko na

podlodze. Nalezy potozy¢ jedna dlon na druga, trzymajac
palce wyprostowane, w ten sposob dosiegnac palcow unog.
Wynik (plus lub minus) stanowi wskaznik badania.

5. Test gibkosci migsni klatki piersiowej i ramion — celem

tego testu jest sprawdzenie elastyczno$ci gornej czesci
ciata. Elastyczno$¢ gornej czesci ciala wptywa przy-
kladowo na zdolno$¢ siegania po rzeczy znajdujace
si¢ na wysokich pétkach, wymiane zaréwki, a takze
wykonywanie czynnos$ci angazujacych ramiona
i barki. Utrzymanie elastycznosci gornej czesci ciata
pomaga w zachowaniu samodzielnosci. W tescie oso-
ba badajaca uklada palce dtoni badanego za plecami
tak, aby wskazywaly na siebie. Dokonujemy pomiaru

283



Maria Matla i wsp.

Tabela IV. Poréwnanie uzyskanych wynikéw dla grupy mezczyzn.
Table IV. Comparison of the results obtained for the men group.

75-79 80-84 85-89 90-94
L Préba /Wiek
P Test/Age Srednia max min Srednia ax min Srednia max min Srednia max min
average average average average
g Wetawaniez 10 4 7,16 10 4 7 9 5 717 10 3
krzesta
2 Zginanie 1013 14 6 11,31 16 6,5 838 125 35 9,83 17 6,5
przedramion
2-min. test
3 unoszenia 90 118 57 90,13 136 62 74,13 91 59 93,5 109 94
kolan
4 Testgibkosd o0 s 30 -1338 3 405 1325 25 425 1692 25  -29
miesni ud
Test gibkosci
5 migdniklatd 00 g 63 2944 15 705 2731  -14 425 -325  -14 59
piersiowej i
ramion
6 Wstar i idz 16 29 10 17 29 9 19,13 45 10 16,17 21 10
Tabela V. Poréwnanie uzyskanych wynikéw z protokotem badar SFT dla grupy kobiet.
Table V. Comparison of the results obtained with the SFT study report for the women group.
75-79 80-84 85-89 90-94
Lp. Préba/Wiek  dolna  odch, Gdoma g dola . doma
Test/Age norma  Srednia st norma  Srednia st norma  Srednia norma  Srednia st
lower  average 56 lower  average 56 lower  average 56 lower  average 56
standard standard standard standard
Wstawanie z
1 10 7,38 2,4 9 6,25 1,33 8 7 1,27 4 5,33 0.3
krzesta
2 Zginanie 11 813 3,87 10 694 168 10 756 1,13 8 517 1,57
przedramion
2-min. test
3 unoszenia 68 98,13 35,53 60 68,75 19,33 55 77,86 24,23 44 4767 4,86
kolan
4 Tetgbkosd o gos g3g 2 725 567 25 919 278  -45 -1367 754
mies$niud
Test gibkosci
5 Mmigsniklatid 5 -1978 98 55 -3075 6,13 7 2606 853 -8 315 693
piersiowej i
ramion
6 Wstan iidz 74 28 26,16 8,7 18,05 242 9,6 22,13 537 11,5 2517 5,02

odleglosci w centymetrach od konca palcéw prawej
reki do lewej. Wynik (plus lub minus) jest miernikiem
badania.

. Wstan i idz — celem tego testu jest sprawdzenie szyb-
kosci, sprawnosci i rownowagi. Parametry te s3 wazne
w trakcie wykonywania takich czynno$¢, jak: poruszanie
sie w tlumie, w nieznanym otoczeniu, w zmiennym
terenie oraz przechodzenie przez jezdni¢ przed zapale-
niem si¢ czerwonych $wiatel. Im lepsza réwnowaga, tym
wigksza pewno$¢ siebie w czasie pobytu poza domem,
a takze mozliwos$¢ prowadzenia aktywnego trybu zycia.
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Szybkos¢ i rownowaga bezposrednio maja wplyw na
poczucie pewnosci siebie w trakcie wykonywania co-
dziennych czynno$ci. Badany na sygnal ,,start” wstaje
z krzesta i musi jak najszybciej podejs¢ do znacznika.
Nastepnie ma obej$¢ znacznik dookola i powréci¢ na
krzesto tak szybko, jak to mozliwe, pamietajac w trakcie
przeprowadzenia ¢wiczenia o swoim bezpieczenstwie.
Miernikiem badania jest zmierzony czas.

WYNIKI
W tabelach I-VIII przedstawiono charakterystyke badanej
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Tabela V. Poréwnanie uzyskanych wynikéw z protokotem badar SFT dla grupy mezczyzn.
Table VI. Comparison of the results obtained with the SFT study report for the men group.

75-79 80-84 85-89 90-94
L Proba/Wiek dolna . ) odch. dolna . ) odch. dolna . ) odch. dolna . ) odch.
Test/ Age norma  Srednia st norma  Srednia st norma  Srednia st norma  Srednia st
lower average 56 lower average 56 lower average 56 lower average 56
standard standard standard standard
p  Wstawanie 11 716 1,11 10 716 121 8 7 1,27 7 717 142
z krzesta
2 Zginanie 13 1013 1,41 13 1131 260 1 838 09 10 983 296
przedramion
2-min. test
3 unoszenia 73 90 15,91 71 90,13 16,93 59 7413 577 52 93,5 7,65
kolan
4 Testgibkosci 500 203 55 1338 842 55 1325 1347 65  -1692 555
miesni ud
Test gibkosci
migsni klatki 9 3306 1470 95  -2944 1889 -10  -2731 7,05 -105  -325 7,92
piersiowej i
ramion
6 Wstan i idz 7,2 16 5,41 7.6 17 3,24 8,9 19,13 10,05 10 16,17 1,50
Tabela VII. Przedstawienie procentowych odchytek do $redniej normy z protokotu SFT dla grupy kobiet.
Table VII. Presentation of percentage deviation to the average standard SFT study report for a group of women.
wartos¢ do normy [%]
Préba / Wiek value to standard [%]
Lp.
Test/ Age
75-79 80-84 85-89 90-94
1 Wstawanie z krzesta -26,20% -30,56% -12,50% -33,25%
2 Zginanie przedramion -26,09% -30,60% -24,40% -35,38%
3 2-min. test unoszenia kolan 43,31% 14,58% 41,56% 8,34%
4 Test gibkosci mie$ni ud -283,30% -262,50% -267,60% -203,78%
5  Test gibkosci miesni klatki piersiowej i ramion  -295,60% -459,09% -272,29% -293,75%
6 Wstan i idz -344,40% -150,69% -130,52% -118,87%
Tabela VIII. Przedstawienie procentowych odchytek do Sredniej normy z protokotu SFT dla grupy mezczyzn.
Tabel VII1. Presentation of percentage deviation to the average standard SFT study report for a group of men.
wartos¢ do normy [%]
Préba / Wiek value to standard [%]
Lp.
Test/ Age
75-79 80-84 85-89 90-94
1 Wstawanie z krzesta -34,91% -28,40% -12,50% 2,43%
2 Zginanie przedramion -22,08% -13,00% -23,82% -1,70%
3 2-min. test unoszenia kolan 23,29% 26,94% 25,64% 79,81%
4 Test gibkosci miesni ud -156,25% -143,27% -140,91% -160,31%
5 Test gibkosci miesni klatki piersiowej i ramion -267,33% -209,89% -173,10% -209,52%
6 Wstan i idz -122,22% -123,68% -114,94% -61,70%

grupy, jak i wyniki w odniesieniu do norm SFT. Ze wzgledu
na fakt, ze badani pacjenci byli hospitalizowani, przyjeto do
analizy dolne granice norm dla kazdej grupy wiekowej. Na bazie
wynikéw obliczono srednig arytmetyczng uzyskiwanych wy-

nikéw i pokazano wynik maksymalny i minimalny. Nastepnie
przedstawiono poréwnanie wynikéw srednich arytmetycznych
z dolng granicg normy dla danego wieku pacjentéw. Jednocze-
$nie obliczono odchylenie standardowe mdwigce jak szeroko
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wartosci wielkosci sg rozrzucone wokot $redniej, a takze obli-
czono warto$¢ procentowq pokazujaca wielkos¢ odchylenia od
dolnych granic normy dla kazdej z grup wiekowych.

W probie pierwszej ,Wstawanie z krzesta” uzyskane sred-
nie wyniki dla kobiet s3 mniejsze nawet o ponad 30% od
dolnych granic warto$ci normowych. U mezczyzn jedynie
grupa pacjentow w wieku 90-94 osiagnela wyniki powy-
zej 2% dolnej granicy normy, reszta wynikéw byla gorsza
o ponad 20% dolnych warto$ci normowych. Zaréwno
u kobiet, jak i u mezczyzn osiggane wartoséci odbiegaja od
prawidtowych wynikéw. Swiadczy to o stabej wytrzyma-
tosci dolnej czgsci ciala. Ma to zwigzek z wykonywaniem
poszczegolnych czynnosci, przede wszystkim z wstawa-
niem z krzesta, wsiadaniem do autobusu, wysiadaniem
z samochodu, wstawaniem z pozycji kleczacej w domu
lub ogrodzie, wychodzeniem z wanny. Staba wytrzymatos¢
miesniowa dolnych partii ciata ma wplyw na to, jak dana
osoba radzi sobie z codziennymi czynnosciami, co ma
zwigzek z ryzykiem upadkow, zaburzeniem chodzenia po
nieréwnym terenie, wchodzeniem po schodach itp.

W prébie drugiej ,Zginanie przedramion” uzyskane
$rednie wyniki u kobiet s3 mniejsze nawet o ponad 35%
od dolnych warto$ci normowych. U mezczyzn réwniez
$rednie wyniki sg niekorzystne, gorsze nawet o ponad 20%.
Jedynie grupa pacjentéw najstarszych osiggneta wyniki
zblizone do dolnej granicy normy. Swiadczy to o zmniej-
szonej wytrzymalosci gérnej czesci ciala, co jest istotne
przy wykonywaniu takich czynnosci, jak: robienie zaku-
pow, podnoszenie ciezkich przedmiotow, wieszanie prania
pomagajacych starszym osobom zachowac¢ niezaleznosc¢.

W prébie trzeciej ,2-minutowy test unoszenia kolan”
uzyskane $rednie wyniki sg generalnie najlepsze ze wszyst-
kich préb. Wszyscy pacjenci zaréwno kobiety, jak i mez-
czyzni i to we wszystkich grupach wiekowych osiagneli
wyniki lepsze od dolnych granic norm. Wynika z tego,
ze pacjenci nie majg trudnos$¢ z wydolnoscia tlenowa.
Wydolnos¢ jest prawidlowa w podejmowaniu zwyklych
aktywnosci, takich jak: spacerowanie, robienie zakupow
czy podrézowanie, co korzystnie wplywa na poszczegolne
czynno$ci zwigzane z aktywnoscig fizyczna. W badaniach
wyniki poréwnywano do dolnych norm, co oznacza, ze
pacjenci mimo wszystko powinni pracowa¢ nad polep-
szeniem swojej aktywnosci.

W probie czwartej ,,Test gibkosci mig$ni ud” uzyskane
$rednie wyniki dla kobiet s3 mniejsze nawet o 280% od
dolnych granic normy. Najlepsze rednie wyniki plasowaty
sie ponizej 200% dolnej normy. U badanych mezczyzn
$rednie wyniki s3 mniejsze nawet o ponad 160%. Najlepsze
$rednie wyniki plasowaly sie¢ ponizej 140% od dolnych
granic normy. Wynikajaca z tego niesprawnos¢ wiaze sie
ztrudnosciami w Zyciu codziennym, zwlaszcza schylaniem
si¢, ubieraniem dolnych czesci ciata, wchodzeniem do
wanny, autobusu, sznurowaniem butéw.

W probie piatej ,,Test gibkosci miesni klatki piersiowej
i ramion” uzyskane $rednie wyniki u kobiet s3 mniejsze
maksymalnie nawet o ponad 450%. Od dolnych warto-
$ci normowych. Najlepsze $rednie wyniki plasowaly sie
ponizej 270% od dolnych granic norm. Wsréd badanych
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mezczyzn czg$¢ uzyskata wyniki gorsze o ponad 260% od
dolnych warto$ci normowych, a najlepsze wyniki byly
mniejsze o ponad 170%. Wskazuje to na bardzo duze ogra-
niczenia elastyczno$ci gérnej partii ciata. Pacjenci majg
ktopoty z codziennymi czynnosciami, dotyczy to zwlaszcza
czynnosci zwigzanych z podnoszeniem rak, np. ubieraniem
gornej czesci ciala, drapaniem po plecach, sieganiem po
przedmioty na wysokich pétkach.

W probie széstej ,Wstan i idz” uzyskane srednie wyniki
u kobiet s3 mniejsze o ponad 340% od dolnych granic
norm. Najlepsze srednie wyniki plasowaty sie ponizej 118%
dolnej normy. Dla badanych mezczyzn $rednie wyniki sg
mniejsze o ponad 120% od dolnych wartosci normowych.
Najlepsze $rednie wyniki plasowaly sie ponizej 60% dolnej
normy. Pacjenci maja problemy z poruszaniem sie, co wigze
sie z ryzykiem upadku. Szybkos¢ i rownowaga dynamiczna,
gorszy refleks, staba orientacja przestrzenna oddziatuja na
wykonywanie czynnosci dnia codziennego.

DYSKUSJA

Podczas starzenia si¢ nastepuja zmiany fizjologiczne
w calym organizmie ludzkim. Szybkos¢ tych zmian jest
roznorodna i uwarunkowana w duzej mierze od wielu
czynnikéw m.in. aktywnosci fizycznej oraz choréb w wieku
dorostym, uwarunkowania genetycznego, srodowiska, od-
zywiania. Wszystkie cz¢sci organizmu podlegaja starzeniu
sie, nastepstwem czego jest obnizenie sprawnosci, a takze
wydolnosci fizycznej, co prowadzi do niezdolnos$ci samo-
dzielnego funkcjonowania.

Na pogorszenie sprawnosci fizycznej majg wplyw zmia-
ny zachodzace w ukladzie mig$niowo-szkieletowym, jak
réwniez w ukladzie kontroli postawy oraz réwnowagi czy
ostabienie funkcji narzadéw zmystéw. Sprawno$¢ fizyczng
zmniejszajg zmiany w ukladzie oddechowym i ukfadzie
krazenia, natomiast starzenie si¢ oSrodkowego ukladu ner-
wowego zmniejsza sprawnos$¢ umystowa oraz fizyczna. Na
rozwdj ograniczen funkcjonalnych ma tez wpltyw sarkope-
nia, czyli zanik masy i sity miesniowej zwiazanej z wiekiem,
jak réowniez zmiany degeneracyjne w obszarze neuronéw
i ograniczenie ich liczby. Dochodzi takze zwigzana z wiekiem
zmiana aktywno$ci neurotransmiteréw, zmiany narzadu
stuchu, wzroku, réwnowagi [6]. Istnieje wiele testow wery-
fikujacych sprawnos¢ pacjentéw w podesztym wieku, a wy-
niki omawianych badan znajdujg zastosowanie w réznych
jednostkach oraz zespolach chorobowych wieku starszego.
Aktualnie SFT jest coraz czesciej stosowany do sprawdzania
sprawnosci fizycznej gléwnie u pacjentéw powyzej 60. roku
zycia. Brakuje jednak polskich norm dla SFT pozwalajacych
calkowicie okresli¢ odrebne dysfunkcje organizmu oraz
w jakim zakresie ograniczajg sprawnosc seniorow.

Stan aktywnosci fizycznej oséb starszych w Polsce
w poréwnaniu z krajami UE nie jest satysfakcjonujacy.
Najwiekszg aktywno$¢ wykazuje ludnos¢ krajow skandy-
nawskich, zwlaszcza Szwecji, dzigki temu osiggajac mniej-
sze dysfunkcje ruchowe i dlugowieczno$¢ [7]. Potaczone
formy aktywizacji, zwlaszcza przy udziale aktywnego
ruchu, poprawiaja jako$¢ zycia senioréw, ktora wedlug
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WHO okreslana jest jako dobrostan psychiczny, fizyczny,
a takze spoleczny, a nie tylko brak choroby [8].

W wykonanym procesie badawczym w oparciu o Se-
nior Fitness Test, ktory jest wltasciwym narzedziem do
oceny sprawnosci osob w badanym wiek, zauwazono
zaburzenia sprawnosci fizycznej. W przedstawionych
wynikach we wszystkich prébach, z wyjatkiem 2-minu-
towego testu unoszenia kolan, pacjenci osiagneli wyniki
w zdecydowanej wiekszosci duzo nizsze niz dolny nor-
mowy wynik dla SFT przewidziany dla poszczegdlnej
grupy wiekowej.

Biorac pod uwage osoby samodzielnie funkcjonujace
na co dzien, ktére dozywajg poznej starosci z zachowang
sprawnoécig intelektualng trzeba podkresli¢, ze wiek jako
czynnik sam w sobie rzadko jest przyczyna niepelnospraw-
nosci. Zaklada sie, ze fundamentem zalezno$ci miedzy
stopniem sprawnosci a wiekiem, oprécz zaawansowania
zmian inwolucyjnych i konsekwencji towarzyszacych scho-
rzen, s takze nieodpowiedni styl zycia oraz skutki urazéow
i upadkow, ktére zaburzajg sprawnos¢ fizyczng, umystowsa
a takze sprawno$¢ w zakresie samoobstugi [9-11]. Sposrod
innych czynnikéw majacych wplyw na ograniczenia w za-
kresie funkcjonalnym nalezy wymieni¢ réwniez czynniki
socjodemograficzne, m.in.: niskie dochody, osamotnienie,
palenie tytoniu, niski poziom edukacji, mata aktywnos¢
w zyciu spoleczno-kultularnym, a takze czynniki fizyczne
majace zwigzek ze stylem zycia, tj: brak aktywnosci ru-
chowej, otytos¢ [12-14]. Wraz z wiekiem zmniejsza si¢
predyspozycja do zaspokajania swoich potrzeb skutkuje
to wzrostem zapotrzebowania na réznego rodzaju pomoc
i opieke. W zwigzku z tym kluczowe jest przeprowadzanie
kompleksowej oceny geriatrycznej w celu wykrywania
istniejacych lub potencjalnych probleméw zdrowotnych
czy ewentualnie skrécenie czasu hospitalizacji i zapew-
nienie prawidtowej dalszej opieki. Jak najwczesniejsze
rozpoznanie problemu daje nam szanse na wprowadzenie
interwencji usprawniajacej, dzieki ktorej moze zminimali-
zowac ryzyko utraty samodzielnosci czy obowigzku opieki
instytucjonalnej [15, 16].

Wegrzykowska-Teodorczyk i wsp. postuzyli si¢ SFT do
badan u pacjentéw z niewydolnoscig serca i zauwazyli
dobrg tolerancje testu SFT. U badanych pacjentdéw nie
stwierdzili patologicznych objawéw nietolerancji wysitku
ze strony uktadu oddechowego i ukladu krazenia, a takze
przecigzen ukladu ruchu. W zwiagzku z tym SFT moze
stanowi¢ uzupelnienie calo$ciowej diagnostyki pacjentow
z niewydolno$cig serca [17]. Lampinen i wsp. udowodni-
li, iz sprawno$¢ umystowa, a takze dobre samopoczucie
w starszym wieku majg powiazanie z aktywnoscia fizyczng.
Przekonuja, ze systematyczne ¢wiczenia fizyczne sg poten-
cjalnym elementem zapobiegajacym starzeniu sie, a takze
oddziatujg pozytywnie na samopoczucie osdb w starszym
wieku [18]. Gebska-Kuczerowska w swoich badaniach an-
kietowych wykonywanych posréd oséb powyzej 65. roku
zycia udowodnita, ze osoby aktywne fizycznie dysponowa-
ly lepsza kondycja fizyczng, a takze psychiczna, byly mniej
narazone na schorzenia ukladu krazenia, jak réwniez rza-
dziej korzystaly z pomocy opieki szpitalnej [19]. Ciekawe

badania wplywu aktywnosci fizycznej u oséb starszych
przeprowadzita Chipperfield. Testowala ona hipoteze, ze
starzenie si¢ prowadzi do spadku codziennej aktywnosci
fizycznej, oraz ze kobiety maja wyzszy wskaznik EPA
(codzienna aktywnos¢ fizyczna) od mezczyzn, a takze ze
EPA ma pozytywny wplyw na przezycie oséb starszych.
W wynikach badan stwierdzila, ze nie mozna wykluczyg,
iz uzyskana $rednia wskaznika EPA ma wplyw na $mier-
telnos¢. Autorka wskazala jednak, Ze aby ustali¢, w jaki
sposob aktywno$¢ fizyczna jest powigzana ze $miertelno-
$cig osob w starszym wieku, trzeba kontynuowac badania
[20]. Test wstan i idz wykorzystali Grzeskowiak i wsp. do
swoich badan zwigzanych z ryzykiem upadkéw u oséb
starszych. Wykorzystujac réwniez test POMA (Tinetii),
poréwnali wyniki oceny zwinno$ci i udowodnili bardzo
duza zalezno$¢ statystycznag [21]. Oceny sprawnosci fizycz-
nej w kategorii kobiet 60—75 lat bioracych udzial w Pro-
gramie Rekreacji Ruchowej Oséb Starszych z uzyciem
czterech prob Testu Fullertona dokonaty Kozdron i Les.
U badanych kobiet, ktére przed przystapieniem do zajeé
reprezentowaly poziom sprawnosci funkcjonalnej w grani-
cach normy lub powy?zej, zaraz po zakonczeniu programu
PRROS zanotowano poprawe we wszystkich probach, stad
wniosek, iz przeprowadzony program wplynal na polep-
szenie sprawnosci funkcjonalnej i moze by¢ wlasciwym
sposobem profilaktyki gerontologicznej. Autorki zwrdcity
réwniez uwage, ze aktywno$¢ rekreacyjna jest z wigksza
checiag podejmowana u 0s6b oceniajacych pozytywnie
swoje zdrowie [22]. Testem Fullertona do oceny pozio-
mu sprawnosci fizycznej postuzyli si¢ rowniez badacze
sprawdzajacy pensjonariuszki doméw pomocy spolecznej
(DPS). W przeprowadzonych badaniach osiagni¢to wyniki
duzo gorsze niz w sytuacji populacji badanej w Stanach
Zjednoczonych. Uzyskane wyniki byly spodziewane,
gdyz jednym z kryteriéw przyjecia do DPS jest niezdol-
no$¢ do samodzielnego funkcjonowania z powodu ztego
stanu zdrowia[23]. Dodatkowo w innym badaniu u oséb
z chorobg zwyrodnieniowg stawdw biodrowych, ktéra jest
jedna z najbardziej powszechnych choréb narzadu ruchu,
wykazano, iz zastosowanie odpowiedniej fizjoterapii wraz
z oceng poprzez odpowiedni test ma wplyw na polepszenie
sprawnosci fizycznej, jakosci chodu oraz efektywnosci
z odbywajacej si¢ terapii u pacjentéw po alloplastyce stawu
biodrowego. Test Timed-Up-And-Go pomaga ustali¢, czy
pacjent wymaga zaopatrzenia ortopedycznego podczas
chodzenia lub pomocy innych oséb. Tak naprawde ocenia
ryzyko upadkéw i daje informacje o stanie narzadu réwno-
wagi. W zwigzku z tym test Timed-Up-And-Go jest jednym
z wazniejszych testow, wiarygodnym narzedziem do oceny
funkcjonalnej oceny chodu u pacjentéw z zaburzeniami
sprawnosci narzadu ruchu [24].

WNIOSKI

1. W badanej grupie pacjentéw wytrzymalos¢ miesniowa
dolnej partii ciata znacznie odbiega od norm prezen-
towanych w SFT, co ma wplyw na wykonywanie co-
dziennych czynnosci, takich jak: wstawanie z krzesta,
wychodzenie z wanny, wsiadanie do autobusu itd.
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2. Wytrzymato$¢ migéniowa gornej partii ciafa, konieczna
w trakcie wykonywania codziennych prac domowych,
jest gorsza w stosunku do norm prezentowanych w SFT,
co ma zwigzek z wykonywaniem takich czynnosci jak
robienie zakupéw, podnoszenie ciezkich przedmiotéw itd.

3. Prég wydolnosci w badanej grupie pacjentéw nie zakldca
aktywnosci takiej jak wchodzenie po schodach, spacery.

4. Ubadanych pacjentéw gibkos¢ dolnej czgéci ciala nie osigga
norm okreslonych dla SFT, co wskazuje na niesprawno$¢ wia-
23cq sie z trudnosciami w zyciu codziennym, tj. schylaniem
sie, ubieraniem dolnej czgéci ciala. negatywnie oddzialuje na
takie czynnosci jak mycie plecéw, zapinanie bielizny.

5. U badanych pacjentéw gibkos¢ gornej czesci ciala nie
osigga norm dla SFT, wskazuje to na bardzo duze ograni-
czenia elastycznosci gornej partii ciala. W zwigzku z tym
pacjenci maja klopoty z czynno$ciami dnia codziennego,
co oddzialuje na czynnosci zwigzane z podnoszeniem rak,
tj. drapaniem po plecach, ubieraniem gornej czesci ciala.

6. Sprawnos¢ i rownowaga dynamiczna, istotne w przepro-
wadzaniu dynamicznych ruchéw, nie s3 poréwnywalne
w badanej grupie z normami dla SFT. Powoduje to pro-
blemy pacjentéw i poruszaniem si¢ w zyciu codziennym,
co wigze sie z ryzykiem upadku.

Uzyskane wyniki z testu Fullertona §wiadczg o niskim poziomie

sprawnosci funkcjonalnej. W zwiazku z tym nalezy podkrelic,

ze aktywno$¢ fizyczna odgrywa kluczows role w profilaktyce

i leczeniu uposledzonej sprawnosci funkcjonalnej u oséb

w wieku starszym. Liczne badania wykazuja, ze aktywnos¢

fizyczna jest korzystna dla wszystkich os6b, niezaleznie od za-

awansowanego wieku, posiadanych choréb czy ogélnego stanu
zdrowia. W zwigzku z tym nalezy dazy¢ do zintensyfikowania
dziatan zmierzajacych do zwigkszenia aktywnodci fizycznej.
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DYSADIPOKINEMIA IN PATIENTS WITH GOUT
AND ITS ASSOCIATION WITH THE DISEASE ACTIVITY

Inna V. Orlova, Mykola A. Stanislavchuk, Iryna P. Gunko
NATIONAL PIROGOV MEMORIAL MEDICAL UNIVERSITY, VINNYTSYA, UKRAINE

ABSTRACT

Introduction: In recent years, the role of adipokines in the development of rheumatic diseases has been a pressing issue. The available data suggest the dysadipokinemia
in patients with rheumatoid arthritis, osteoarthritis and psoriatic arthritis. However, there is no data on changes in the levels of adipokines in patients with gout and their
association with the activity of inflammatory process.

The aim was to study the levels of adipokines in gout patients and evaluate their association with the disease activity.

Materials and methods: We examined 151 male patients with gout. The control group consisted of 31 practically healthy men, represented by age. We used the Gout Activity
Score (GAS) to assess gout severity. The levels of leptin and adiponectin were determined using the ELISA kit. For comprehensive evaluation of dysadipokinemia, we used a
logarithmic ratio of leptin to adiponectin (g A/L). Primary processing of results was carried out using MS Excel and Statistica SPSS22 statistical software packages.

Results: The patients with gout demonstrated higher leptin levels, lower levels of adiponectin, and lower Ig A/L compared to practically healthy individuals. Among patients
with gout, the disturbance of adipokin status was most pronounced in patients with tophi. Patients with high GAS activity had maximum disturbance of adipokin profile by Ig
A/L, while the manifestations of dysadipokinemia were minimal in the group with low activity of the disease. It was established that GAS disease activity, BMI, and the number
of joints under attack may be considered the most significant independent predictors of dysadipokinemia.

Conclusions: The patients with gout presented an increase in leptin level, a decrease in adiponectin level, and a decrease in the ratio Ig A/L. Dysadipokinemia was associated

with high disease activity and could serve as a prognostic factor for assessing the severity of the disease.

KEY WORDS: gout, dysadipokinemia, disease activity, Gout Activity Score (GAS)

INTRODUCTION
Gout is a disease characterized by hyperuricemia and deposition
of sodium urea crystals in tissues, clinically manifested by acute
inflammatory arthritis, articular erosion, tophi, urine calculi and
nephropathy in some cases, [1]. About 8.3 million (3.9%) of the
US population [2] and 2.49% of the population of Great Britain
[3] suffer from gout, whereas only 0.9% of Italian and French
population have manifestations of gout [4, 5]. Gout gains the
importance as a serious problem for the increasing prevalence.
The disease has appeared to be a burden not only for patients, their
families, but also for society as a whole through losing millions
of unearned wages, spending higher health care costs, and facing
significant disability of the population. That is why a search for
new pathogenetic connections with the gouty arthritis, its chro-
nicity and development of destructive articular changes might
serve a proper ground for creation of prognostic models of the
disease course and new approaches to treatment of the pathology.
In recent years, a question about the role of adipokines in
development of autoimmune and inflammatory rheumatic
diseases has been gaining momentum. It was found that patients
with rheumatoid arthritis (RA) presented with increased leptin
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and reduced adiponectin levels, as well as with an association
between adipokine levels and the disease activity [6-8]. Similar
data for leptin and adiponectin levels were obtained in patients
with psoriatic arthritis [9] and osteoarthritis [10]. We have also
available the information that leptin acts as an inflammatory
cytokine in the cases of systemic lupus erythematosus [11], RA
[12] and psoriasis [13]. However, there is still no systemic data
on changes in levels of adipokines in patients with gout, the effect
of leptin and adiponectin on the course of the disease, as their
association with the activity of the inflammatory process have not
been studied yet. Therefore, this study may be considered topical.

THE AIM
The objective was to study the levels of adipokines in patients
with gout and assess their association with the disease activity.

MATERIALS AND METHODS
We examined 151 male patients with gout. The diagnosis of gout
was established on ACR/EULAR 2015 criteria [14]. Control
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Table I. Gout patients™ baseline data

Indicator Value
Gender: male n (%) 151 (100)
Age, years Mzo 52.4%9.2
Disease history, years Mz+o 8.916.6
Number of flares/last year Mzo 3.8+2.7
Number of joints under attack M+o 8.0+5.4
Presence of tophi n (%) 51(33.7)
BMI, kg/m2 M+o 31.9+34
sUA (mg/dl) Mzo 8.1£2.0
VAS, cm M+o 5.4+2.4
Table Il. Adipokine profile for patients with gout and practically healthy individuals
Groups Leptin, ng/ml Adiponectin, ug/ml Ig A/L
Gout (n=151) 6.6+4.3 3.3+£19 2.7+£0.5
Controls (n=31) 3.0+1.4% 8.6+3.4% 3.4+0.1%

* - statistically reliable differences compared to the control group (p<0.001)

20,00

15,00

10,00

Leptin, ng/ml

T 1

5,00

1

Note. The top and bottom box margins
correspond to P25 and P75, the lines
outside the P5 and P95 boxes, the line
in the middle of the boxes - median
*-p <0.001 relative to the group

of patients with tophi

#- p <0.001 relative to the group

of patients without tophi

I
group of patients
with tophi (n=51)

)
group of patients
without tophi (n=100)

T
controls (n=31)

Fig.1. Levels of leptin in control
subjects and in patients with gout,

group subjects were compared with 31 practically healthy
men, represented by age. Clinical examination consisted of
collecting the anamnestic data (duration of the disease, num-
ber of attacks during the last year, the number of joints under
attack, the presence of tophi) and physical examination (the
detection of painful joints, counting the number of tophi).
The intensity of pain was measured under the visual analog
pain scale, where 0 - no pain, and 10 - the maximum pain.

The activity of gout was evaluated against the Gout Ac-
tivity Score [15] by the formula:

GAS=0.09xnumber of attacks in thelast 12 months+1.01xVUA+
0.34xVAS+0.53xIn (1+number of tophi), where UA is the uric acid.
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depending on the presence of tophi.

The serum leptin (ng/ml) and adiponectin (pg/ml) levels were
determined by immune enzymatic method using Human Leptin
ELISA Kit (DRG, Germany) and Human Adiponectin ELISA
(Mediagnost, Germany) according to the manufacturers instruc-
tions. For a comprehensive assessment of dysadipokinemia, the
logarithm of leptin/adiponectin ratio (Ig A/L) was calculated.

Statistical processing of the results was carried out using
MS Excel and Statistica SPSS22 statistical software packages.
Students t-test criterion was used to assess the difference
between the groups. Pearson correlation coefficient was used
for evaluation of the relationship between indicators. The
difference was considered statistically significant at p <0.05.
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Fig.3. Percentile distribution of Ig A/L
in controls and in patients with gout,
depending on the presence of tophi.

RESULTS AND DISCUSSION

The age of patients involved in the study (Table I) was 52.4+9.2
years old (M+0). Individuals of the age ranging from 50 to 59
(about 70%) prevailed among the study subjects. The average
duration/history of the disease was 8.9+6.6 years. The number
of flares during the last year was 3.8+2.7 on the average. 7
subjects (4.6%) claimed no gout attacks in the last year, while
a significant proportion of patients - 56 (37.2%) - had from 3
to 5 flares of the disease in the last year. The number of impa-
ired joints was 8.0+5.4. Subcutaneous uric acid deposits were
found in one third of the subjects - 51 (33.7%), among which

30 (58.8%) patients had more than 10 tophi. About 67.5% of
the surveyed patients had BMI > 30 kg/m?, while the average
index was 1.9+3.4. The serum UA was 8.1+2.0 mg/dl. The
intensity of pain under VAS was 5.4 + 2.4 cm.

The patients with gout presented with an increase in leptin
level with a simultaneous drop of adiponectin level (Table IT). It
became apparent that leptin level in patients with gout was more
than 2 times higher than that in practically healthy individuals.
The average leptin level in patients was 6.6+4.3 ng/ml, whereas
in the control group it was 3.0+1.4. The level of adiponectin ap-
peared to belower in patients with gout (3.3+1.9 pg/ml), whereas
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Fig.6. Logarithmic A/L ratio in patients
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=74 (n=38)

in the control group it was 8.6+3.4. The calculation of integral
dysadipokinemia index (Ig A/L) showed a significant decrease
in this indicator in patients with gout — up to 2.7+0.5, whereas in
practically healthy persons the value was at the level of 3.4+0.1

We analyzed the levels of leptin, adiponectin and their
logarithmic ratio in gout patients, depending on the pres-
ence of tophi (Fig. 1-3).
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The analysis of the leptin level (Figure 1) demonstrated
significant differences between groups of tophi or tophi-
free gout patients and the control group. The median and
the interval (P,,, P_.) of leptin levels corresponded to a
range of 9.7 (7.2; 13.2) in the gout patients with tophi,
and to 4.1 (2.4, 5.9) and 2.7 (2.0, 3.6) - in tophi-free gout
patients and practically healthy individuals, accordingly.
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Table Il1. Independent predictors of Ig A/L reduction in patients with gout

Independent variable beta B Standard error t P value
Constant 4.48 0.32 13.87 0.0000
Age, years 0.019 0.00 0.064 0.29 0.766
Disease duration, years -0.035 -0.00 0.073 -0.48 0.626
Number of impaired d joints -0.216 -0.01 0.074 -2.90 0.004
BMI, kg/m? -0.252 -0.03 0.066 -3.79 0.000
GAS -0.393 -0.08 0.080 -4.85 0.000
Regressive statistics
Multiple R 0.712 Indicator df F P
Multiple R? 0.508
Corrected R? 0.491 Regression 5.145 29.9 0.000
Standard error 0.322

The results of percentile distribution of adiponectin level
also showed a statistically significant difference between
the groups of patients and the control group (Figure 2).
Thus, in gout patients with tophi, the level of adiponectin
was the lowest - 1.8 (1.4; 2.5). Somewhat higher the rates
were found in tophi-free gout patients - 3.4 (2.5; 5.4) (sta-
tistically significant differences between groups of patients
p<0.001). The highest level of adiponectin was registered
in the control group - 6.5 (4.9; 8.4), which exceeded the
indicator in patients with gout almost 2.5 times.

The analysis of the logarithmical ratio A/L (Figure 3)
showed a significant difference between the groups of
patients and the control group (p<0.001). It turned out
that the median and interquartile interval (P,,, P.) in
practically healthy subjects corresponded to a range of
3.38(3.35; 3.38), whereas in tophi-free gout patients it was
2.93 (2.63; 3.21), and in the patients with tophi - 2.2 (2.0;
2.5) (statistically significant differences between groups of
patients p <0.001).

We first evaluated the activity of gout using the Gout
Activity Score and found that most of the surveyed patients
had the high-active disease. The average GAS activity in
the group of patients was 5.9+2.1. In order to evaluate the
association of the activity with the adipokine profile, we
divided our group of patients by percentile and assigned
them into three groups. The first group was patients with
low activity of the disease <4.5 (<25), the second group —
the patients with moderate activity of the disease ranging
from4.5to0 7.4 (P,.-P_.), and the third group - the patients
with high-active gout > 7.4 (>P_,).

The patients with high GAS activity of the disease >
7.4 (>P.,) presented the highest level of leptin (Figure
4) - 11.7+4.7 ng/ml, whereas the patients with moderate
activity ranging from 4.5 to 7.4 (P,.-P_,) had 5.3+2.6 ng/
ml, and the patients with a low activity of the disease
<4.5 (<P,,) - 3.9+1.4 ng/ml. The difference in leptin level
between all groups was statistically significant (p<0.01).

In patients with a low activity of the disease <4.5
(<P25), the level of adiponectin (Figure 5) was the high-
est - 4.24+1.81 ug/ml, whereas in the group of patients

with high GAS activity > 7.4 (>P_,) the adiponectin
level was the lowest - 2.19+1.71 pg/ml. The patients with
moderate GAS activity of the disease ranging from 4.5 to
7.4 (P.-P_.) had the adiponectin level 3.46+1.91 pg/ml
(statistically significant differences between the groups
of patients p<0.05).

In the group of patients with low activity of the disease
(n=36) (Fig. 6), the A/L ratio was the highest - 3.0+0.3,
whereas in patients with moderate activity (n=77) this
indicator was equal to 2.8+0.4. The patients with high-ac-
tive gout (n=38) appeared to have the smallest ratio of Ig
A/L - 2.3£0.3 (statistically significant differences between
groups of patients p<0.05).

To find independent predictors of Ig A/L drop in pa-
tients with gout, we chose age, duration/history of the
disease, a number of affected joints, BMI, and GAS among
possible regressors. As a dependent variable, the 1g A/L
indicator was used. The most important factor influencing
dysadipokinemia appeared to be a disease activity under
GAS scale (coefficient p=-0.39), somewhat less influence
had Ig A/L, BMI and the number of affected joints with
regression coefficients $=-0.25 and -0.22, respectively
(Table III). Non-standardized regression coefficients
were statistically significant and reliable (t>3.0). This
model of influence on Ig A/L indicator was sufficiently
informative and statistically reliable, taking into account
Fischer criterion (29.9; p <0.00) and df, the multiplicative
determination coefficient.

Thus, we have established certain patterns of changes
in the levels of adipokines in gout patients, namely: the
higher level of leptin, the lower level of adiponectin, and
a lower Ig A/L ratio compared to practically healthy sub-
jects, indicating a significant imbalance of adipocytokines
in gout patients. The data we received are quite in the line
with those obtained by other researchers [16, 17].

Disorder of adipokine status was most pronounced in
gout patients with tophi.

The GAS activity in our group of patients appeared to be
5.9+2.1, whereas, according to the British scientists Jona-
than La-Crette et al., this figure was 2.9+0.7 in their group
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of patients [18]. Such differences were preconditioned with
clinical specifics of the group of patients we studied.

The patients with high GAS activity had the maximum
disturbance of the adipokin profile by Ig A/L factor,
whereas the subjects from the group with low activity
of the disease presented with minimal manifestations
of dysadipokinemia. The dysadipokinemia indicator
(Ig A/L) statistically significantly correlated with age,
duration/history of the disease, the annual number of
gout attacks, the number of impaired joints, the number
of tophi, BMI, serum UA and VAS pain. It was found
that the most significant independent predictors for
dysadipokinemia were GAS disease activity, BMI, and
the number of impaired joints (coefficient § -0.39, -0.25
and -0.22, respectively).

CONCLUSIONS

The gout patients had a disorder of adipokin status, namely,
an increased leptin level, a decreased adiponectin level and
lg A/L, the logarithmic ratio thereof. Dysadipokinemia was
associated with high GAS activity, the number of impaired
joints, and the body mass index. The association of dysa-
dipokinemia with clinical and laboratory parameters may
indicate a certain pathogenetic role of adipokines in gout.
Further studies are required to justify using these data in
daily clinical practice.
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ANALYSIS OF ELECTROMYOGRAPHICINDEXES OF TEMPORAL
AND MASTICATORY MUSCLES IN PATIENTS WITH DISTAL
OCCLUSION COMPLICATED BY DENTAL CROWDING
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DEPARTMENT OF ORTHODONTICS, HIGHER STATE EDUCATIONAL ESTABLISHMENT OF UKRAINE“UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY', POLTAVA, UKRAINE

ABSTRACT

Introduction: Rate of distal occlusion (up to 40%) and dental crowding (up to 65%) is the largest in the structure of orthodontic pathology.

The aim of the study was to investigate bioelectrical activity of temporal and masticatory muscles and to set parameters of electromyographic indexes in patients with distal
occlusion and dental crowding in permanent occlusion.

Materials and methods: Bioelectrical activity of temporal and masticatory muscles in 11 patients aged 16-24 years was determined before orthodontic treatment. Distal
occlusion complicated by severe degree of dental crowding was revealed in this group of patients. These patients comprised the treatment group. The control group consisted
of 10 subjects (mean age 21,3 £ 1,25 years) with physiological occlusion.

Results: It was found that functional state of temporal and masticatory muscles in patients with distal occlusion complicated by dental crowding changes during permanent
dentition. It was determined that in clenching state, according to ACTIV index, temporal muscles are more active, due to the lack of activity of masticatory muscles (ACTIV

=-20,73% = 8,01%). Moreover it is worthy of notice, that functional muscle symmetry (index SIM

physiological occlusion (p <0,05).

Conclusions: According to index ACTIV .,

) AL TSt presence of distal occlusion is lower than in subjects with

it was established the dominance of temporal muscle activity due to lack of activity of masticatory muscles in patients with distal

occlusion complicated by dental crowding and it was determined lower overall muscle symmetry index than in individuals with physiological occlusion.

KEY WORDS: Dental crowding, electromyographic activity, temporal muscles, masticatory muscles.

INTRODUCTION

Frequency of abnormal occlusion during mixed dentition
is 79,96% and during permanent dentition is 84,33% [1].
It was established that rate of distal occlusion (up to 40%)
and dental crowding (up to 65%) are the largest in the
structure of dental pathology [1]. Interralation between
electromyographic (EMG) activity of masticatory muscles
and morphological disorders contributes to understanding
of etiology and pathogenesis of malocclusion and provides
the development of rational methods of treatment [2,
3]. However, there is not enough data in literature about
the importance of violations of bioelectrical activity of
masticatory and temporal muscles in diagnostic process
and complex treatment of patients with distal occlusion
complicated by dental crowding in permanent occlusion.

THE AIM
The aim of the study is to investigate bioelectrical activity of
masticatory and temporal muscles and to set parameters of
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electromyographic indexes in patients with distal occlusion
complicated by dental crowding in permanent occlusion.

MATERIALS AND METHODS
Bioelectrical activity of temporal and masticatory muscles
in 11 patients aged 16-24 years was determined before
orthodontic treatment. Distal occlusion complicated by
severe degree of dental crowding was revealed in this group
of patients. These patients comprised the treatment group
(I). The control group (II) consisted of 10 subjects (mean
age 21,3 + 1,25 years) with physiological occlusion.
Electromyographic (EMG) activity during the first 5 sec-
onds in state of physiological rest and during performing
functional test: maximum voluntary clenching of teeth in
habitual occlusion (5 s), was recorded. The average values of
oscillation amplitude (microwaves) of muscles biopotentials
(BP) on both sides were determined. Quantitative analysis
calculated EMG-indixes [4]: asymmetry index of symmetric
muscles, separately for temporal (ASIM,, %) and masticatory
muscles (ASIMMM, %) as well as overall index (ASIM %.)

TA/MM
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Table I. Average values (M =+ m) and variation coefficient (Cv) of BP oscillation amplitude (microwave) of temporal (TA) and masticatory (MM) muscles

in experimental groups

Group
Muscle I I
Distal occlusion with dental crowding Physiological occlusion
During rest position
TA
right 33,75 +3,17 26,87 + 3,24
left 25,764,113 26,38 + 3,17
average 29,75+ 2,44 26,63 + 2,89
MM
right 23,09+ 3,79 20,28 + 3,59
left 21,54%3,03 20,03 + 3,27
average 22,32+ 2,51 20,15+ 3,00
During clenching
TA
right 680,60 + 118,26% 750 £ 93,13
left 622,42+ 100,05 653,41 £ 67,61
average 651,51+ 97,50 701,89+ 71,29
MM
right 346,63+ 35,16 510,01 + 67,67
left 466,54+ 78,27 557,89 + 68,27
average 406,58+ 51,82 533,95 + 64,26

Note:*Significant difference between the indices of the | and Il groups at P<0,05.

Muscles activity index (ACTIV,%) and torsion coeflicient
(TORS,%) were calculated too. Absolute value of indicators of
asymmetry, module of indicators (MASIM) were determined.
With regard to them indicators of symmetry were calculated
by the following formula: symmetry index (SIM,%) = 100 —
absolute value of asymmetry index (MASIM, %). Finding
obtained in the study were processed by mathematical sta-
tistics methods.

RESULTS AND DISCUSSION

Results of oscillation amplitude (microwave) of inve-
stigated muscles biopotentials (BP) are given in Table
I. In assessing amplitude of BP of temporal and masti-
catory muscles in state of relative physiological rest no
statistically significant difference in groups was found
(p> 0,05).

Analysis of oscillation amplitude of muscles BP in clench-
ing also showed that there is no statistically significant
difference in EMG activity of temporal muscles in both
groups. Meanwhile, average BP of masticatory muscles in
patients with distal occlusion and dental crowding were
lower compared to the control group.
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When comparing the asymmetry index (ASIM) in
state of relative physiological rest balance upset of right
and left muscles was observed: great activity of temporal
muscle was observed more often (high ASIM,, index) on
the right side, and activity of masticatory muscles on the
left side (low ASIM,  index) (Table II). In subjects with
physiological occlusion overall asymmetry index was the
lowest (ASIM ., ., = 1,01% * 3,92%), that is temporal and
masticatory muscles functioned more symmetrically than
in patients with orthodontic pathology (p> 0,05).

It was established that in patients with distal occlusion
complicated by dental crowding, parameters of func-
tional muscle symmetry were low (SIM [, = 78,54%
+4,24%). It is statistically proven that index SIM , .
in patients of the main group in state of physiological
rest was significantly lower (p <0,05), than in the con-
trol group.

When comparing index of muscles activity (ACTIV, %)
in experimental groups it was determined higher tem-
poral muscle activity (negative ACTIV % index), it was
(ACTIV) =-20,73% + 8,01%) particularly in patients with
distal occlusion.
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Table II. EMG indices of temporal (TA) and masticatory muscles (MM) in groups (M £ m)

Group
Index, % ! I
Distal occlusion com;-)licated by dental Physiological occlusion
crowding
During rest position
ASIM _, 15,29+ 8,59 539541
MASIM _, 27,05+ 4,90*% 15,32 +£2,53
MSIM._, 72,95+ 4,90* 90,52+ 3,00
ASIM ., 3,00+ 8,67 -4,47 £ 4,76
MASIM ., 24,49+4,00 12,02 £2,97
SIM,,,, 75,51+ 4,00 87,98 +2,97
ASIM 11,54+ 6,18% 1,01+3,92
MASIM 0 19,99+3,40 11,15+1,28
SIM 80,01+3,40% 88,85+ 1,28
ACTIV -15,42+ 6,26 -14,13 £ 2,06
TORS 11,54+ 6,18 518 +3,47
During clenching
ASIM_, 3,66+ 6,30 539541
MASIM _, 16,26+ 3,82 15,32 +£2,53
SIM_, 83,74+ 3,82 84,68 + 2,53
ASIM -7,63 £7,63 -4,47 £ 4,76
MASIM , 21,46+ 4,24 12,02 £2,97
SIM 78,54+ 4,24 87,98 + 2,97
ASIM e -2,23+ 4,90 1,01 3,92
MASIM_, .. 13,80+2,33 11,15+1,28
SIM_um 86,20+2,33 88,85+ 1,28
ACTIV -20,73+£ 8,01 -14,13 £ 2,06
TORS 2,04 £5,23 5,18 £3,47

Note: * — Significant difference between the indixes of the I and Il groups at P<0,05.

In evaluating the torsion coefficient (TORS, %) in ex-
perimental groups its positive values were determined. It
denotes excitation what attempts to reject the lower jaw
to the right.

A number of current researches [5, 6] identified similar
deviations in functional state of masticatory muscles in
patients with distal occlusion during temporal dentition.
It manifested in damping of BP of masticatory muscles in
clenching and spontaneous muscles activity in state phys-
iological rest; temporal muscles predominant influence on
the formation of occlusion.

CONCLUSIONS

Therefore, the investigation has indicated that functional
state of temporal and masticatory muscles in patients with
distal occlusion complicated by dental crowding changes
during permanent occlusion. It was found that in clenching

according to index ACTIV temporal muscles are more ac-
tive, due to the insufficient activity of masticatory muscles.
It is noteworthy that functional muscle symmetry (SIM
ranny index) during rest in patients with distal occlusion
was significantly lower than in those with physiological
occlusion.

The results of the investigation give grounds to assert
that during orthodontic treatment of patients with distal
occlusion complicated by dental crowding in permanent
dentition it is necessary to use complex techniques, ie
orthodontic appliance therapy should be accompanied by
massage and mio-gymnastics to improve functional state
of temporal and masticatory muscles.
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ABSTRACT

Introction: One of the leading pathogenetic factors of CVD is a violation of the function of the endothelium of the vessels, which leads to endothelial dysfunction.

The aim: Increasing the efficiency of treatment of patients with NSAP based on the study of the dynamics of clinical picture, blood parametres, CRP, indices of endothelium
dependent vasodilatation of the brachial artery with the use of arginine hydrochloride.

Materials and methods: The 45 patients with non-stable angina pectoris (NSAP), who were in inpatient treatment in the cardiological department of the Clinical city hospital of emergency care
in Lviv, were examined. The average age of patients was 56.8 + 4.9 years. The patients were divided into 2 groups depending on the treatment. The first group (22 patients) took the common basic
therapy, based on the standards of treatment of patients with NSAP. Another group (23 patients) received common standard (basic) treatment plus arginine hydrochloride, as a endothelial protector.
The control group included 15 practically healthy individuals. The statistical analysis of the materials was carried out using the Statistica 8.0 program with the definition of the Student’s t-criterion.
Results: When complex treatment of patients with NSAP using arginine hydrochloride improves the clinical picture faster than with basic therapy. After treatment, statistically
significant changes in the lipid profile of the blood were observed only in the group of patients who underwent complex therapy with arginine hydrochloride, the level of total
cholesterol, LDL cholesterol and atherogenic index decreased, HDL cholesterol increased compared with those before treatment. After the complex treatment, the rate CRP
decreased on 40,8% (p <0,05) and on 29,7% (p> 0,05) in the basic therapy. After 30 days of treatment in the group of patients with intermittent use of arginine aspartate, a
positive trend was observed in 74% of patients, considering that endothelial dysfunction was detected in 95.1% of patients before treatment.

Conclusions: Comprehensive treatment of patients with NSAP using arginine hydrochloride is more effective than basic therapy, as evidenced by faster normalization of the

clinical picture of the disease, laboratory blood parameters, and improvement of the function of the endothelium.

KEY WORDS: non-stable angina pectoris, arginine hydrochloride, arginine aspartate, lipid profile of the blood, endothelial dysfunction.

INTRODUCTION
For many years, the cardiovascular diseases (CVD) take the
leading position among causes of mortality in patients of
middle age and elderly patients in many countries around
the world. According to WHO, 17.5 million people die every
year due to CVD. The prevalence of ischemic heart disease
remains at the first place among the CVD, its comorbidity
with predominantly arterial hypertension increases the risk
of developing almost all atherosclerotic cardiovascular com-
plications and causes an important cardiological problem [1].
Today, the modern methods of prophylaxis and treat-
ment of CVD consist of the early detection and correction
of risk factors, which can improve the cardiovascular
prognosis due to the pathophysiological mechanisms
of their influence. There are uncorrected, so-called un-
modified risk factors (gender, heredity), and corrected
or modified (smoking, hypodynamia, malnutrition,
overweight, arterial blood pressure above 140/90 mm
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Hg, hypercholesterolemia above 5 mmol / L, glucose
metabolism disorder, excessive stress).

One of the leading pathogenetic factors of CVD is the en-
dothelial dysfunction of the large and middle caliber vessels,
which underlies in the development of atherosclerosis. The
main cause of the progression of endothelial dysfunction is a
sharp decline in nitrogen oxide (NO) production [2]. About
20 years ago, a new regulatory system was created in the hu-
man body; called the Nitrogen Oxide System. The founders of
this discovery were the scientists R. Furchgott and J. Zawadzki,
who proved the presence of the regulatory mechanism in the
endothelium of the vessels, which is responsible for vasodilator
responses during the action of endogenous and exogenous
biologically active substances. During vasodilation, the en-
dothelium secretes a factor called an endothelial relaxation
factor. The connection between endothelial relaxation factor
and nitrogen oxide (NO) is proved. R. Furchgott, L. Ignarro
and E Murad were awarded by the Nobel Prize in medicine
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and physiology in 1998 for the discovery of NO as a signaling
molecule in the cardiovascular system [3].

Nitrogen oxide is present in all endothelial cells, regardless of
their size and function. Normally, NO is constantly released in
the endothelium in low doses to support blood vessels in the
state of dilation and to prevent adhesion of blood cells. The abil-
ity of the endothelial cells to release the endothelial relaxation
factor decreases when the interaction of various factors (me-
chanical, infectious, metabolic, immune, etc.) occurs, whereas
the formation of vasoconstrictor factors persists or increases,
thus a condition called endothelial dysfunction is formed [4].

The key point in the development and progression of
vascular disease is the regulation of Nitrogen Oxide Sys-
tem and the bioavailability of substrates or cofactors [5].
Therefore, the patients with CVD need additional medical
products in complex therapy that would correct the altered
endothelial function. The one of these medicines is a ni-
trogen oxide donator - arginine hydrochloride.

THE AIM

The aim of the study was to increase the efficiency of tre-
atment in patients with non-stable angina pectoris on the
basis of studying the dynamics of clinical symptoms, lipid
spectrum of blood, C-reactive protein, indexes of endothe-
lium-dependent vasodilatation of the brachial artery with
the use of a nitrogen oxide donator (Tivortin®, Yuria-Pharm
pharmaceutical corporation, Ukraine).

MATERIALS AND METHODS

The 45 patients with non-stable angina pectoris (NSAP),
who were in inpatient treatment in the cardiological de-
partment of the Clinical city hospital of emergency care in
Lviv, were examined. The average age of patients was 56.8 +
4.9 years. The patients were divided into 2 groups depend-
ing on the treatment. The first group (22 patients) took the
common basic therapy, based on the standards of treatment
of patients with NSAP (nitrates, antiplatelet agents, anti-
coagulants, ACE inhibitors, statins, f-blockers, calcium
channels antagonists) [6]. Another group (23 patients) re-
ceived common standard (basic) treatment plus arginine
hydrochloride, as a endothelial protector (intravenous 100
ml containing 4.2 g arginine hydrochloride 1 time per day
for 10 days, followed by oral administration of 10 ml syrup
of arginine aspartate twice daily for 1 month). The control
group included 15 practically healthy individuals.

The patients were examined by the general clinical examina-
tion (complaints, anamnesis of disease and life, clinical status),
the analysis of the lipid profile of the blood, determination of
C-reactive protein before and after 10 days of treatment, as
well as the index of endothelium-dependent vasodilatation of
the shoulder arteries before and after one month of treatment.
The lipid blood spectrum was determined by the enzyme
method on the analyzer PP-900 (Finland), total cholesterol and
HDL cholesterol were determined by method of AN Klimova,
NG Nykulcheva (1984); LDL-cholesterol - according to the
Friedwald formula (LDL=Total cholesterol - HDL - TG / 2.2
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mmol/L). The determination of the C-reactive protein was car-
ried out in a European-quality certified lab “Synevo” using a latex
turbidimetric method on a Cobas 6000 analyzer (with module
501) using test systems (Roche Diagnostics, Switzerland).
The study of endothelial function was carried out by non-in-
vasive method of studying the state of peripheral vessels using
mechanical stimulation of synthesis and production of NO by
anincreased flow of blood. The changes in diameter of the artery
in response to increased blood flow pressure were investigated
as endothelium-dependent vasodilatation [7]. The vessel’s
motor function of the brachial artery was studied using duplex
ultrasound scanning using a linear transducer 7.5 MHz on the
Ultima PA Expert apparatus (Ukraine). The compression of the
shoulder artery was carried out by pumping air of the pneumatic
cuff superimposed on the shoulder at 50 mm Hg more than ini-
tial level of blood pressure with subsequent blasting in 5 minutes.
The following parameters were measured: 1) the initial internal
diameter of the brachial artery (D1) in millimeters; 2) internal
diameter of the brachial artery (D2) in mm after decompression
for 60 seconds; 3) the magnitude of the increase in the diameter
of the brachial artery after 60 seconds after the removal of the
cuft (decompression) in % by the formula: increment = [(D2-
D1) / D1] x100%. The character of the reaction of the brachial
artery to decompression was evaluated. The reaction was
considered as normal (sufficient) if an increase in the diameter
of the brachial artery was more than 10% of the initial level
after decompression. The reaction was considered as lowered
(insufficient) with < 10% of the baseline level, paradoxical — in
case of the development of vasoconstriction [8].

The statistical analysis of the materials was carried out
using the Statistica 8.0 program with the definition of the
Student’s t-criterion.

RESULTS AND DISCUSSION

As a result of the analysis, it was found that the use of a ni-
tric oxide donator (arginine hydrochloride) in the complex
treatment of patients with NSAP decreases the number of
anginous attacks in 96.1% of patients, increases the tolerance
to physical activity in 93.3% of patients, in contrast to the gro-
up of patients receiving only baseline therapy - in 85.1% and
81.5% respectively. The patients, who received arginine hyd-
rochloride, were well tolerated to intravenous administration,
which contributed to the normalization of blood pressure,
did not affect the frequency of cardiac contractions (table I).

The analysis of the lipid profile of the blood in both
groups of patients with NSAP showed the significantly
abnormal levels total cholesterol, LDL and HDL.: the level of
total cholesterol was higher on 36%, LDL exceeded the level
of healthy persons on 27.9%, HDL- decreased on 32.2%,
the atherogenic index was tripled (p<0.001) (table II).

At the 10th day of treatment, statistically significant changes
in the lipid profile of the blood were noted only in the group
of patients who underwent complex therapy using arginine
hydrochloride: the level of total cholesterol decreased on
30,8% (p<0,01), LDL levels - on 30,2% (p<0,01), atherogenic
index - on 44,5% (p<0,001), HDL increased on 22,1% (p<0,05)
in comparison with the levels before treatment.
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Table I. Dynamics of the clinical symptoms in patients with non-stable angina pectoris during the treatment

Symptoms Basic therapy (n=22) Complex therapy with arginine hydrochloride (n=23)
Overload (breast) pains 1851% 196,1%
Number of nitroglycerin tablets 10,7 102
Increase tolerance to physical activity 181,5% 193,3%
Palpitation 1777 % 183,8%
Abnormalities in heart rhythm 1783 % 184,5%
Total weakness 186,9 % 196,4 %

Table Il. Indexes of lipid blood spectrum and C-reactive protein in patients with non-stable angina pectoris during the treatment (M+m)

Basic therapy Complex therapy with arginine hydrochloride
Control (n=22) (n=23)
Indexes
(n=15) Before treatment After treatment Before treatment After treatment
(p) (p") (p) (p")
Total cholesterol, 7, ¢ 43 7,31+0,64% 621%0,58 7,34:£0,65" 508+ 0,54"
mmol/I
LDL, mmol/I 248+0,24 3,44 +0,36# 2,96 +£0,26 3,48 +0,38# 2,43 +£0,22*
HDL, mmol/I 1,24+0,13 0,84 +0,08* 0,96 +0,11 0,88 + 0,08# 1,13 £ 0,094
At:ggfed“c 2,024 0,20 6,72+ 0,62%* 4,73+ 0,47# 6,78 % 0,64** 3,76 + 0,34**
C-reactive 2,1£06 74£1,5 % 52+09 7,6+1,2 % 45406 #
protein, mg/I

#-p<0,05; * - p<0,01
*"-p<0,001 - the difference is significant in comparison with the indexes of healthy persons
p1- the difference is significant in comparison with the indexes before treatment
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Figure 1. Dynamics of the endothelium-dependent vasodilatation of the brachial artery index in patients with non-stable angina pectoris during the
course of treatment
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Thus, in both groups of patients with non-stable angina
pectoris prior to treatment the significant increase in the
levels of total cholesterol, LDL and atherogenic index were
revealed with the statistically substantiated decrease of
the antiatherogenic factor - HDL. After the treatment, a
tendency to improvement of the lipid profile of the blood
was showed in both groups, but statistically significant
changes were observed only after complex treatment with
arginine hydrochloride, in the other group of patients the
results were less pronounced and statistically unreliable.

The C-reactive protein as a risk factor and deterioration of the
prognosis in patients with coronary heart disease was increased
in 3 times prior to treatment, but after complex treatment with
arginine hydrochloride its level decreased on 40,8% (p <0,05),
when in group with basic therapy — only on 29,7% (p> 0,05).

An important functional consequence of endothelial
damage and its function is the reduction of vasodilation in
response to various pharmacological and physiological stim-
uli, including reactive hyperemia. The one of the methods for
evaluating the function of the endothelium and the individu-
al risk of development in patients with CVD was established
during the study of the degree of dilatation of the brachial
artery during reactive hyperemia using ultrasound. The 31
patients (68.9% of all patients) had an inadequate extension
of the shoulder artery before the treatment that indicates
endothelial dysfunction due to metabolic abnormalities of
NO by the endothelial relaxation factor. The paradoxical
reaction to the compression of the vessel was found in 11
patients (24.4%), which is characteristic of more severe
endothelial dysfunction, while in the remaining 3 patients
(6.7%) had the increase in the diameter of the brachial artery
after decompression more than 10%, which is considered as
normal. After 30 days of treatment, the positive dynamics
was detected in 74% of patients of the group of patients with
per oral arginine aspartate - the endothelium-dependent
vasodilatation of the brachial artery was normalized, it
became more than 10%, indicating an improvement in the
state of the endothelium (endothelial dysfunction was noted
at 95.1 % of patients before the treatment). In patients in the
group with basic treatment the endothelial dysfunction was
noted in 95.5%, among them an increase in the diameter of
the brachial artery after decompression was less than 10%
in 72.7% of patients, a paradoxical reaction to compression
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(vasoconstriction) was noted in 22.8% of patients. After 30
days of standard basic treatment, the normalization of the
indexes was observed only in 45.5% of patients (Fig. 1).

CONCLUSIONS

1. Complex treatment of patients with non-stable angina
pectoris with the use of arginine hydrochloride is more
effective than conventional therapy, as evidenced by
the faster normalization of the clinical symptoms of the
disease, laboratory blood parameters, and improvement
of the function of the endothelium.

2. Tivortin® can be successfully used in home and day care
settings.

3. In patients with CVD it is necessary to detect and correct
the risk factors of the development of CVD, dyslipid-
emia, increased C-reactive protein and violations of the
vasodilatation of brachial artery as a manifestation of
endothelial dysfunction.
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ABSTRACT

Introduction: Salivary glands have a significant impact on the state of the homeostasis of the human body, oral cavity in particular, sensitively responding to pathological
processes. The reactivity of the salivary glands in response to pathological processes that are organically linked to morphology and functions of the organ’s structures, and
particularly the excretory ducts of the glands and their microcirculatory blood flow, is one of the problems which have not been solved to date.

The aim of the paper was to elucidate the features of the stereomicroscopic structure of the excretory ducts and sectors of the microcirculatory blood flow in labial glands of older adults.
Materials and methods: The object of the study was the labial mucosa of the older adults, which was cut into 3x3 mm pieces and fixed in the buffered 4% glutaraldehyde
solution with subsequent 2-hour fixation in osmium. Once the pieces were washed and dehydrated they were embedded into the Epon-812. The series of the semi-thin
sections, made from the obtained epoxy blocks, were stained in phosphate buffered 0,1% toluidine blue solution. The serial semi-thin sections were subjected to histological
and cytological studies and multilayered plastic reconstruction.

Results and conclusions: The series of histological epoxy semi-thin sections, as well as graphic and plastic reconstruction of the sectors of microcirculatory blood flow and
excretory ducts of the human labial glands have demonstrated a range of morphological facts that can be used to clarify the intertissue stereological relationships. They also
determined the syntopic proximity of the capacitive sectors of microcirculatory blood flow to the excretory ducts of the gland. Such pattern is especially notable in the collecting
venules and intralobular ducts. It has been shown that the biggest venule is the collecting venous vessel. Anastomoses between the intralobular arterioles and collecting venules

have been found in the microcirculatory blood flow of the labial glands.

KEY WORDS: human being, labial glands, excretory ducts, microcirculatory blood flow.

INTRODUCTION
For many years, human and animal exocrine and endo-
crine glands, as well as their microcirculatory blood flow
have been studied at the Department of Human Anatomy,
Department of Histology, Cytology and Embryology,
Department of Pathological Anatomy of Higher State Ed-
ucational Establishment of Ukraine “Ukrainian Medical
Stomatological Academy”. The study of various glands,
including minor salivary glands, is a traditional field of
activity of the Poltava morphological school [1, 2, 3, 4].
Notwithstanding the certain success in the study of structure
and function of the human minor salivary glands the current
publications report about contradictory and ambiguous mor-
phological data on the structure of their excretory ducts and
microcirculatory blood flow [5, 6]. The issue on morphological
substantiation of the secretion movement on the bifurcated
system of the excretory ducts of the minor salivary glands has
not been solved to date, and their stereological analysis and
morphometry has not been carried out, too [7, 8].
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THE AIM

The paper was aimed at establishing the pattern and specific
features of spatial organization of the system of excretory
ducts and its syntopy with the capacitive sectors of micro-
circulatory blood flow of the labial glands of older adults.

MATERIALS AND METHODS

Specimens (n=15) of the glandular area of the labial mucosa
of older adult have been studied. The mucosa was cut onto
3x3 mm pieces and fixed in the buffered 4% glutaraldehyde
solution with subsequent 2-hour fixation in osmium [9,
10, 11, 12]. Once the pieces were washed and dehydrated
they were embedded into the Epon-812 [9, 10, 11, 12]. The
series of the semi-thin sections, made from the obtained
epoxy blocks, were stained in phosphate buffered 0,1%
toluidine blue solution. This dye allows detecting epithelial
components, elements of connective tissue, blood vessels.
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The serial semi-thin sections were used for histological
and cytological analyses and to obtain 3D models by the
method of multilayered plastic reconstruction [13, 14].

RESULTS

Study of the total histotopographic sections of the labial mucosa
has revealed the greatest concentration of the glandular tissue
in its middle third. The common excretory ducts of individual
salivary glands, penetrating through the proper mucous layer
of the mucosa, open on the surface of the covering epithelium
by their orifices. The analysis of the serial semi-thin epoxy
sections has established that the lobules of the labial salivary
glands are the polymeric formation, where several layers of
structural organization can be distinguished. One of them is the
sub-lobular units, joined by the common lobular duct which is
formed by the conjoining of 3-4 intralobular ducts. These ducts
are rather continuous and have even width of tubes, connected
with the acini through the intercalated ducts. Generally, each
intercalated duct is capped by one acinus.

In the lobule of human labial salivary gland the following is
distinguished: acini and intercalated units (excretory ducts),
intralobular, lobular and interlobular ducts and the common
excretory duct (Fig. 1 A). The architecture of the system of
epithelial excretory ducts is featured by the significant dif-
ference in its diameters. It is markedly expressed when one
duct drains into another (Fig.1 B). The contractions and the
pyriform enlargements of the lumen as well as wall thinning
are found exactly at this site. It is markedly expressed in the
site when the intercalated duct drains into intralobular one.
In this way the lumen (inner diameter) of the intercalated
ducts is equal to 15,01 + 1,05um, and the lumen, formed by
the conjoining of the intralobular ducts is 58,76 + 0,81 um.
However, study of the interlobular and main excretory ducts
showed no dramatic changes in their diameters. The largest
outer diameter and lumen has been found in the common
excretory duct (Fig. 2). The pyriform enlargement of its mid-
dle part and rough narrowing at its orifice has been revealed.

The wall of the common excretory duct is formed by two
layers of epithelial cells. The outer layer is represented by the
myoepithelium and the inner layer is represented by the proper
ductal epithelial cells, which are the transitional forms in differ-
entiation of cells of the basal layer of the covering epithelium
into secretory glandular cells. The closer to the covering epithe-
lium the thicker is the wall of the duct due to increasing number
of epithelial cells and their layering. Keratinized epithelium was
detected at the orifice from the side of the inner lumen.

Three arterioles are located in the depth of the labial
mucosa, on the boundary of the proper plates and tela
submucosa, where two of them occupy a marginal position
and one is located between them. Arcuate arterioles with
smaller diameter contribute to numerous relationships
between them, but with a smaller diameter. Arterioles
are involved in the formation of the subepithelial net of
the exchange microvessels which deliver blood into the
covering epithelium and connective tissue, as well as dis-
tribute blood among the epithelial complexes of the labial
glands. Consequently, the covering epithelium and glands
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of the labial mucosa has common sources of blood supply
and distribution of blood. Capacitive collecting venules
are also located at this site, which collect blood from the
whole mucous membrane.

The series of sequentially interconnected microvessels
of the capillary type are located between each precapillary
arteriole and the central collecting venule. The terminal
segments of these microvessels belong to the postcapillary
venules, which then drain into the collecting venule. These
microvessels contribute to the formation of the canals of
predominant blood flow in the labial glands. They greatly
exceed the dimensions of the true capillaries. Postcapillary
venules are located in those areas of the intersticium, which
are directly adjacent to the intralobular ducts, and the pre-
capillary arterioles are near the outer surface of the lobules.
Capillaries, which penetrate into the depth of two adjacent
lobules, bifurcate from the precapillary arterioles in the
interlobular connective tissue of the labial glands’ layers;
while joining they form a three-dimensional (volumetric)
net. The loops of the net cover the acini from all sides. The
wall of the capillary has a typical structure. Each glandular
lobule has a common net of blood capillaries with other
lobules, where the capillaries are evenly located among the
acini. Capillaries within the lobule are located in the space
in different planes and occupy all the space between them.

DISCUSSION
Salivary glands are the glands which ducts open into the oral
cavity and secrete protein and mucosal components of the
saliva, and perform filtering of the liquid components of blood
plasma from the capillaries to the composition of saliva and
produce metabolic end products, hormone-like substances
[2,7]. The salivary glands sensitively respond to physiological
and pathological processes in the body and have a significant
impact on the state of homeostasis of the body and the organs
of the oral cavity [1, 4]. These glands are very sensitive to
changes in the internal and external medium of the body, and
are the “target” of the immune destruction [15, 16].
Mucous part of the lip is covered with a multilayer squa-
mous non-keratinized epithelium. Tela submucosa is well
developed and rich in blood microvessels, among which
the largest are the thin-walled collecting venules that form
the wide reticulate net. In the submucous layer of the labial
mucosa the arterial and venous vessels form the plexus. The
plastic reconstruction shows that 2-3 postcapillary venules,
which run from the acini at different sides to the site of drain-
ing into the collecting venule, form the enlargement (Fig.
3). Being conjoined, they form the major collecting venules,
located in the center relative to the minor collecting venules.
Postcapillary venules start forming the collecting venules
in the immediate proximity to the place of the draining of
the intercalated ducts into the intralobular ones. Within
the individual module postcapillary venules drain into the
centrally located collecting venule. The central collecting
venules drain into the collector venules, which are located in
the depth of the proper connecting tissue lamina of the labial
mucosa and, while anastomosing, form the wide-reticulate



SPATIAL ORGANIZATION OF THE EXCRETORY DUCTS AND SECTIONS OF MICROCIRCULATORY BLOOD FLOW

Figure 1.A — acini and excretory ducts of the labial gland of older adult.
Figure 1.B — plastic reconstruction on the series of semithin epoxy sections.
1:300 linear magnification. 1 — acini; 2 — intercalated duct; 3 — intralobular duct; 4 — lobular duct.

Figure 2. Microanatomical correlation between the common Figure 3. Plastic reconstruction of the ducts and blood vessels
excretory duct and blood vessels of the labial gland of of the labial gland of older adult. 1:300 linear magnification.
older adult. 1 - collector venule, 2 — postcapillary, 3 — the 1 - lobular duct; 2 — interlobular duct; 3 — collector venule.

common excretory duct, 4 — connective tissue.
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microvascular venous network. Collector venules are the
most capacitive thin-walled venous microvessels in the labial
glands of the older adults. In older people their diameter
is 42,03 +1,13 pm. They are involved in the venous blood
outflow from the capillary net, surrounding the common
excretory duct that located at some distance from the col-
lector venule. The right and left venules, accompanying the
arteriole and supplying blood in to the microcirculatory flow
of the labial mucosa, contribute to the blood outflow from
the net of collector venules into the common venous flow.

CONCLUSIONS

Each individual human labial gland has complicated
bifurcated system of the excretory ducts: intercalated,
intralobular ducts (are localized in the volume, occupied
by individual lobule), lobular, interlobular (are located in
the preepithelial area of the mucous membrane), excreting
mainly a mucous secretion.

Blood capacitive microvessels of the investigated glands
(collecting and collector venules) ensure blood outflow
from the lobules and spaciously occupy the place along the
running of interlobular and common excretory ducts. Post-
capillary venules and capillaries (exchange microvessels) are
in the tight relationships with bifurcated intralobular ducts.

Rough narrowing of the outer diameter and the lumen
at the intercalated duct has been found in the labial glands.
The pyriform enlargements (so-called retention stations) are
located within the interlobular and common excretory ducts.
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ABSTRACT

Introduction: Water-salt metabolism disorders is one of the main factor of salivary gland pathology development.

The aim: To study the morphological structure of the parotid salivary gland of young, mature and old rats at micro- and ultrastructural levels under water deprivation.
Materials and methods: The experiment was carried out on thirty six laboratory male rats of different ages (young, mature and old). The rats of the control group received
normal volume of drinking water. The rats of the experimental group were deprived of water for 6 days. Light microscope “OLYMPUS” and transmission electron microscope

JEM-1230, (JEOL, Japan) were used for structural analysis.

Results: Obtained results revealed increasing numbers of vacuoles in the serous cells, the enlarged cisterns of endoplasmic reticulum and Golgi apparatus tubules, the condensed
chromatin and the nuclei with significant invaginations in parotid gland of the rats of all age groups. The area of the acinuses more changed in young rats, the decrease was
34.61 % (P =0.007). The internal diameter of capillaries most decreased in the dehydrated old rats by 23.76 % (P = 0.009) in comparison with all study groups.

Conclusions: Water deprivation brings about the structure changes of the parotid gland at micro- and ultrastructural levels the intensity of which depends on the age of

animals. The most dramatic changes have occurred in young and old rats.

KEY WORDS: water deprivation, the parotid gland, electron microscopic investigation.

INTRODUCTION

Water determines all life processes in organs and tissues, and it
is an integral part of metabolic processes. The water deficiency
brings about the dysfunction or suspension of the synthetic,
excretory, detoxification cell functions and the deterioration of
functions in the organism [1]. The organism provides a constant
water homeostasis by regulating water intake and losses of fluid
under normal conditions. However, there are several factors that
may break the normal water-electrolyte balance [2].

Water loss as little as 2 % of the body weight leads to a disor-
der of the organism function, especially older individuals have
a higher risk of developing dehydration independent of their
health state [3]. Several factors cause the dehydration in the
elderly. With the aging process, the kidneys lose one-third of
their nephrons that significantly reduces their ability to reabsorb
the nutrients and to concentrate water [4]. Also, the loss in
muscle mass usually leads to the total body water decrease [5].
The sensitivity of osmoreceptors was decreased that led to the
diminution of the thirst perception [6]. Therefore, even healthy
elderly have a tendency of developing the moderate dehydration
which they cannot compensate by the water intake as compared
with younger people [7].
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On the contrary, children are very sensitive even to the
smallest water deficit. A child’s organism contains more
water than an adult organism. Moreover, they have high met-
abolic rate and imperfection of excretory and neurohumoral
regulation mechanisms of the water and salt balance [8, 9].
Adults are also prone to the dehydration that could be caused
by along-term lack of water intake in the extreme situations,
working under the high temperature conditions, diseases of
the gastrointestinal tract, hyperthermia, dyspnea, caffeine
abuse, alcohol abuse, uncontrolled drug administration [10].

The water deprivation plays a crucial role in the pathogen-
esis of many diseases of the gastrointestinal tract, the urinary
system and the endocrine organs. The organs of the oral
cavity are also closely related to the water-salt metabolism
and provide a normal vital function of the organism [11].

The parotid gland is one of the major salivary glands which
performs many functions. The gland produces the largest
amount of serous secretion compared with other large sali-
vary glands. [12, 13]. The serous secretion consists of a-am-
ylase (ptyalin), lysozyme, lactoferrin, lipase, peroxydase,
DNase, RNase, opsonins, leukins, histatins, secretory slg [14,
15], thromboplastin, antiheparin substance, prothrombin,
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activators and inhibitors of fibrinolysis, epidermal growth
factor [16], phosphatase, hyaluronidase and kallikrein,
mineral elements (calcium, phosphorus, fluorides), the
proline-rich proteins and statherins [17]. The violation of
water-salt metabolism is one of the main factors that cause
the development of salivary gland pathology [18].

Based on the general tendency for the growth of pop-
ulation ageing, climate changes, health deterioration of
young people, the salivary gland dysfunction can become
a common problem in the future [19].

THE AIM

The aim of research is to study the morphological struc-
ture of the parotid gland of young, mature and old rats at
micro- and ultrastructural levels under water deprivation.

MATERIALS AND METHODS

The experiment was carried out on thirty six laboratory
male rats ranging in the age of 4-6 months (young rats),
7-9 months (mature rats) and 20-22 months (old age rats).
The animals were divided into two groups: experimental
and control (18 rats). The rats of the control group received
normal volume of drinking water. The rats of the experi-
mental group were deprived of water for 6 days. Following
six days from the beginning of the experiment, all rats were
euthanized by the intramuscular injection of ketamine and
xylazine. The parotid glands were taken out to perform the
histological and ultrastructural analysis.

Animals were kept in vivarium conditions (the vivarium
of Medical Institute of Sumy State University). The animal
care and experiments were carried in accordance with the
European Convention for the Protection of Vertebrate An-
imals used for Experimental and Other Scientific Purposes
(Strasburg, 1986); Directive 2010/63/EU of the European
Parliament and of the Council of 22 September 2010 on
the Protection of Animals Used for Scientific Purposes;
and The General Ethical Principles for Experiments on
Animals, which were accepted by the First Bioethics Na-
tional Congress (Kyiv, 2001). The study was approved by
the Ethic Committee of Medical Institute of Sumy State
University (Ne 7/07.03.14).

For histology, the parotid gland was fixed in a 10 %
formalin buffered solution. After fixation, the specimens
were dried in an ascended alcohol series, cleared in two
changes of xylene and embedded in molten paraffin. The
5-um-thick slices were sectioned with a rotary microtome.
To study the general structural features of the parotid gland,
the samples were stained with hematoxylin and eosin
(H&E). The specimens were analyzed using a light micro-
scope “OLYMPUS” with a digital camera (Baumer optronic
Typ: CX 05 with lenses 4, 10 x 40 and binocular 10).

For ultramicroscopic study, the 1 mm?pieces of parotid
gland were fixed in 2.5 % solution of glutaraldehyde and
the postfixation was carried out in 1 % osmium tetrox-
ide solution, and then the samples were dehydrated in
ascended alcohol series. After immersion in propylene
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oxide, the specimens were embedded in epoxy resins
mixture. The ultrathin slices (40-60 nm) were sectioned
and stained with 1 % toluidine blue, and then the sections
were examined by the light microscope. The ultrathin
sections (40-60 nm) were stained with uranyl acetate and
lead citrate according to Reynolds method and studied
with a transmission electron microscope (JEM-1230,
JEOL, Japan).

We had conducted the study with the following param-
eters: area of acini, internal diameter of intercalated ducts
and internal diameter of capillaries. Determining the reli-
ability of differences was performed using Student’s t-test
(t). The value of P < 0.05 was considered as significant. All
statistical analyses were performed using the Statistical
Package for Social Science Program (SPSS for Windows,
version 15.0, SPSS Inc., Chicago, IL, USA).

RESULTS AND DISCUSSION

The micro- and ultrastructure of the parotid gland had
been studied previously in control rats (Fig. 1a, b, ¢) [20].
Therefore, only the changes caused by the influence of de-
hydration will be discussed within the scope of the present
article. It should be noted only that the excessive growth of
the connective tissue around the intercalated and striated
ducts was observed in the parotid gland of old rats of the
control group and at the same time their lumens were
slightly narrowed (Fig. 1c). At the electron microscopic
study of the parotid gland in young rats there was found
a greater amount of electron-transparent granules (Fig.
2a) compared with mature rats (Fig. 2b). In the case of
the old rats, the serous cells of parotid gland had the lipid
inclusions and larger secretory granules (Fig. 2c).

In the case of the dehydrated young rats, the microscopic
study of the parotid gland has revealed the serous cells
having the enlightened cytoplasm and numerous vacuoles.
The inter-acinar septums were almost not visualized. The
epithelial cells of intercalated ducts were flattened and
their lumens were narrowed. The local hemorrhages were
observed around capillaries and venules (Fig. 1d).

The thinned and well-visualized interlobular connec-
tive-tissue septums were observed in the parotid gland of
mature rats. The epithelial cell nuclei of the striated ducts
were elongated and placed closer to the apical surface of
the cell in different directions. The lumens of the striated
ducts were irregularly shaped and extended. The myoep-
ithelial cells were spindle-shaped and converged towards
each other (Fig. le).

The histological study of the parotid gland of the elderly
rats revealed a large number of vacuolated serous cells of
the acini. Their nuclei have taken on various forms and
the nuclei of other cells were pyknotic. The glandular cells
without nuclei with a significantly enlightened cytoplasm
were encountered. The numerous microcystic changes and
lipid inclusions were observed in lieu of destroyed glan-
dulocytes. Occasionally, the lumens of intercalated ducts
were not visualized. The capillary lumens were emptied
and their walls collapsed (Fig. 1f).
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Figure 1. Light micrographs of parotid salivary gland of the young (a), mature (b) and old (c) rats of the control group and young (d), mature (e) and old
(f) rats of the experimental group. (a, b) (control group) shows normal architecture of parotid gland: the intercalated ducts (ID), the lumen of striated
duct (SD), acinus (A), interlobular connective-tissue septums (IS). (c) the narrowed lumens of intercalated ducts (ID), the overgrowth of connective-tissue
around striated ducts (SD) (intercalated and striated ducts). (d) (experimental group) the numerous vacuoles in the cytoplasm of serous cells (V), the local
hemorrhages around capillaries and venules (H). (e) the extended lumen of striated duct (SD), the thinned interlobular connective-tissue septums (IS), the
interlobular septum of connective tissue. (f) the microcystic changes (Mc) and lipid inclusions (L), the narrowed lumen of the capillary (C). H&E staining.
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Figure 2. Transmission electron micrographs of parotid gland of young (a), mature (b), and old (c) rats of the control group and young (d), mature (e) and
old (f) rats of the experimental group. (a, b) (control group) the nuclei of oval serous cells (N), (dG) the secretory granules with high electron density and
the immature secretory granules (iG), the granular endoplasmic reticulum (rER) the Golgi apparatus (G), the mitochondria (M). (c) the lipid inclusions
(L) and the electron-dense secretory granules (dG). (d) (experimental group) the osmiophilic clusters of nuclear material (0C), the immature secretory
granules (iG), the vacuoles (V). () the fusion of secretory granules (iG), the narrowed lumen of the capillary (C), the deep invaginations of endotheliocytes’
karyolemma (E). (f) the large lipid inclusions (L), the disoriented cristae of mitochondria (M), the cisterns of the granular endoplasmic reticulum (rER),
the disorganized Golgi apparatus tubules (G), the vacuoles (V), the diminished nuclei with condensed chromatin (N)
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Table 1. Comparison of the morphometric data between the studied groups (Mean =+ SEM).

Parameters (cvc:)r:lt':gl) Young (exp) (2,::::_ :)el) Mature (exp) (co?nltdrol) Old (exp)
AA, um? 230.62 + 150.81 + 29112+ 22275+ 182.53 + 156.52 +
19.11 13.36 22.85 7.53 13.79 10.11
IDID, pm 1579+£0.89 1158 £166 14.31+232 12.29£0.36 12.11£0.28 10.66 £0.22
IDC, um 8.92+0.25 7.01+£0.19 9.86 £ 0.53 8.25+0.44 9.59+0.56 7.31+£0.43

Note: AA — area of acini, IDID — internal diameter of intercalated ducts,
IDC— internal diameter of capillaries, exp — experimental group.

Morphometric parameters after experiment had the
following changes. The area of acinuses decreased by
34.61 % (P = 0.0065), 23.49 % (P = 0.0175) and 14.25 %
(P = 0.1592) in dehydrated young rats, mature rats and
old rats respectively. The internal diameter of intercalated
ducts decreased by 26.67 % (P = 0.0494), 14.08 % (P =
0.4097) and 11.94 % (P = 0.0022) in dehydrated young rats,
mature rats and old rats respectively. The internal diameter
of capillaries decreased by 21.53 % (P = 0.0001), 16.27 %
(P =0.0415) and 23.76 % (P = 0.009) in dehydrated young
rats, mature rats and old rats respectively in comparison
with the control group (Table I).

At the ultrastructural level, the nuclei of serous cells had
the thinned karyolemma and the small invaginations in the
parotid gland of the dehydrated young rats. The nucleoli were
fluffed up and enlightened. The chromatin was condensed by
large lumps at the periphery of the nucleus. The nuclei have
been destroyed in some cells and their sites were occupied by
the osmiophilic accumulations of the nuclear material. The
perinuclear space was enlarged. The cytoplasm of secretory
cells contained more electron-transparent secretory granules
and numerous vacuoles in comparison with the control
group. The cisterns of the granular endoplasmic reticulum
were extended and emptied, and had the appearance of
vesicles of different sizes and shapes. The Golgi apparatus
tubules were also extended and there were a large number
of dilated vesicles with homogeneous contents around them.
The intercellular canaliculi contained the residues of fine
granular material (Fig. 2d).

The cytoplasm serous cells of the parotid gland of dehy-
drated mature rats contained the secretory granules which
tended to fusion with each other. The vacuolation of the
granular endoplasmic reticulum cisterns was observed. The
capillary lumens were narrowed and emptied. The nuclei of
their endothelial cells had the irregular shape, the karyo-
lemma formed deep invaginations, and the chromatin had
the condensed state and concentrated along the nuclear
membrane (Fig. 2e).

The elongated and irregularly shaped nuclei of serous
cells were found on the ultrathin sections of the parotid
gland of the dehydrated rats. The karyolemma formed
invaginations and had enlarged pores. The perinuclear
spaces were locally expanded. The cytoplasm contained
the large lipid inclusions. The mitochondria were dilated
and had the disoriented cristae and an enlightened matrix.

The cisterns of the granular endoplasmic reticulum were
significantly expanded and sometimes fragmented. The
Golgi apparatus tubules were disorganized and randomly
oriented. They were surrounded by small electron-trans-
parent vesicles. The cytoplasm contained the large num-
ber of vacuoles of different calibers and contained few
mature small secretory granules in comparison with the
control group (Fig. 2f).

The body fluid level reduction leads to the development
of hypovolemia and the redistribution of extra- and
intracellular fluid. The increasing hypovolemia is ac-
companied by the compensatory mechanisms depletion,
and the volume of the blood circulating decreases. The
violation of the microcirculation occurs in organs and
tissues. The concentration of electrolytes is increased in
the cells as well as the hydrated films structure of protein
molecules is transformed; the proteins solubility and the
active surface of cell membranes are reduced, and their
intercellular interactions, the regulatory signals percep-
tion, the active and passive transport are violated. The
abovementioned changes contribute to the cytoplasm pH
reduction, the oxidative stress and the chemical reactions
which usually don’t proceed in a fully hydrated cell [21].
Water enters the acinar cells from the blood plasma and
ensures all its internal processes. Dehydration causes
the hypotension of the parotid gland [22] and leads to
its dysfunction [19].

The previous work [23] demonstrated the narrowed
capillaries with the swollen endothelial cells and thickened
basement membrane in the supraoptic nucleus of mature
rats under water deprivation. In our study, we have ob-
served the vessels lumen narrowing of microcirculatory
bloodstream, the local hemorrhages around capillaries and
venules, the emptied capillaries and the collapse of their
walls. Furthermore, the most dramatic changes were in
young and old rats. The scientists argue that the system of
adaptive and compensatory mechanisms is not quite per-
fect at young ages [8] and in the case of the old age, their
disruption occurs as well the involutive and dystrophic
processes are intensified [24].

In the studies of the effect of water deprivation on the
cells of a subcommissural organ, J. Leonieni, and G. J.
Gilbert revealed the formation of numerous and deep
invaginations of the nuclear membrane, the filling of the
cytoplasm by empty and extended vacuoles of the endo-
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plasmic reticulum and by vesicles with a homogeneous or
fine-grained material of the low electron density. The mem-
brane systems of the Golgi apparatus were expanded and
the quantity of Golgi apparatus’s vesicles and vacuoles was
increased. The authors also noted that the mitochondrial
structure had not changed and the lumens of capillaries
were narrowed, and their endothelial cells had a swollen
appearance [25, 26].

In the study of transitional epithelium of the urinary
tract of rats under effect of water deprivation, B. Monis
and D. Zambrano found the increase of sizes and number
of cytoplasmic vesicles in cells compared to the control
animals. It was also shown that the vesicles had formed
clusters in dehydrated rats; the number of lysosomes
which contained densely packed round and polyhedral
osmiophilic structures and fragments of membranes was
increasing. The endothelial cells cytoplasm of capillaries
had a large number of pinocytic vesicles but the authors
were not sure that their quantity was significantly different
from the normal cells [27].

In our research, we have observed the extended tubules of
the endoplasmic reticulum and Golgi complex in the serous
cells of parotid salivary glands in the dehydrated rats of all
age groups that can indicate about the similar mechanism
of action of the dehydration on the cells of different organs
in comparison with the previous studies. Furthermore, J.
Leonieni and L. Rechardt say that the tubules expansion
of the endoplasmic reticulum and the Golgi complex
serve as the evidence of the secretory cells functioning
enhancement [25]. However, taking into consideration
that these tubules are mostly empty, it can be suggested
that their secretory function is unproductive. During the
study of supraoptic nucleus cells of the mature rats under
water deprivation, the dilated cisterns of the endoplasmic
reticulum and the numerous flattened vesicles of the Golgi
apparatus have been found [23, 28].

We have found the enhanced vacuolization of serous
cells cytoplasm in the young and old rats. In their stud-
ies, B. Monis and D. Zambrano allege that these are the
water containing pinocytic vesicles the amount of which
increased under dehydration [27]. These changes can re-
flect the compensatory mechanisms at the cellular level,
which consist thereby in the water conservation in the
cells. Although from the viewpoint of other authors, the
observed spindle vesicles in the cytoplasm of serous cells
of dehydrated young rats are a special barrier which trans-
fers the fluid from the cytoplasm on the surface of the cell
membrane [29]. Thus, the cell can transfer the water to the
interstitial space and the capillaries to maintain the blood
volume. In the study of adrenal glands of the dehydrated
guinea pigs, H. A. Kader and co-authors found that the cell
cytoplasm of the zona fasiculata and zona reticularis was
pale and vacuolated compared to control animals [30]. The
authors suggested that these changes were the symptom of
hyperactivity of these zones.

The general tendency for all age groups was the accu-
mulation of chromatin into the globs under karyolemma
and the formation of the invaginations of the nuclear
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membrane. The intensity of these changes also depended
on age. Thus, they had more pronounced effects in young
rats. In addition to the mentioned changes, the osmiophilic
accumulations of the nuclear material were observed in
lieu of the destroyed nuclei. B. Monis and D. Zambrano
demonstrated that the nuclei of dehydrated rats had not
changed. In the research dedicated to the examination
of supraoptic nucleus of dehydrated rat cells [27], it was
shown that the cell nuclei had become round and had lost
the invaginations of the karyolemma [23].

The dilated mitochondria with disoriented cristae and
enlightened matrix were observed in the study of ultrathin
sections of the parotid gland of elderly rats. The changes
of mitochondria structure were not found in the rats of
mature and young age. B. Monis and D. Zambrano also
noted that the mitochondria in dehydrated mature rats
were unchanged [27]. Following water deprivation, the
shape, size and number of mitochondria had not changed
that was found during the study of supraoptic cell nucleus
of mature rats [23].

CONCLUSIONS

Water deprivation brings about the structure changes of
a parotid gland at micro- and ultrastructural levels the
intensity of which depends on the age of animals. Thus,
the area of the acinuses more changed in young rats, the
decrease was 34.61 % (P = 0.007). The area of the acinuses
had the smallest changes in the dehydrated old rats, the area
decreased by 14.25 % (P = 0.159). The changes of internal
diameters of intercalated ducts had the same tendency.
The internal diameter of capillaries most decreased in the
dehydrated old rats by 23.76 % (P = 0.009) in comparison
with all study groups.
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POST-STROKE FATIGUE AND ITS DIMENSIONS
OVER THE SECOND HALF YEAR AFTER STROKE

Mykhaylo Y. Delva, Iryna I. Delva, Nataliya V. Lytvynenko
HIGHER STATE EDUCATIONAL ESTABLISHMENT OF UKRAINE “UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY’, POLTAVA, UKRAINE

ABSTRACT

Introduction: Post-stroke fatigue (PSF) is a common and often debilitating sequel of both ischemic and hemorrhagic strokes.

The aim: Assess the rates and intensities of PSF over the second half year after stroke.

Materials and methods: There were examined 128 patients at 6, 9 and 12 months after ischemic or hemorrhagic stroke onset. PSF was measured by fatigue assessment scale (FAS),
multidimensional fatigue inventory-20 (MFI-20) and fatigue severity scale (FSS). Distributions of continuous variables were checked by Shapiro-Wilk test. Parametric variables were
represented as mean=standard deviation, non-parametric — as mediana (Me) and interquartile (25%-75%) range (Q1-Q3). Categorical data were represented by number (n) and
percentage. The difference between the patients’proportions with PSF at definite time points after stroke onset was assessed using Cochran’s Q-test. The Friedman F-test for repeated
measurements was performed to analyze multiple non-parametric variables. When the Friedman F-test yielded a significant effect (p<0,05), it was followed by Dunnett’s test for
determination the differences between initial and subsequent measurements. A p-value <0,05 was considered statistically significant.

Results: According to FAS and MFI-20 “global fatigue” sub-scale, PSF rates over the second half year after stroke were statistically stable and were present, respectively, in
28,1% and 34,0% at 6 months, in 26,2% and 32,4% at 9 months, in and 32,0% and 30,5% cases at 12 months after stroke. Physical, mental, activity-related and motivational
PSF domains, due to MFI-20 sub-scales, had roughly similar percentage without any significant dynamics over the studied period. According to FSS value ranks, proportions of
patients with different levels of PSF impact on daily life were statistically stable over the studied post-stroke period. However, it has been revealed significant reduction of PSF
intensities in physical and activity-related domains whereas severities of mental and motivational PSF aspects have been statistically increased.

Condlusions: Rates of PSF were stable over the second half year after stroke occurrence, however intensities of mental and motivational PSF domains have been statistically

increased, whereas severities of physical and activity-related PSF domains have been significantly decreased.

KEY WORDS: stroke, fatigue, dimensions, prevalence, intensity.

INTRODUCTION

Post-stroke fatigue (PSF) is a common and often debilitating
sequel of both ischemic and hemorrhagic strokes [1]. PSF
adversely affects daily occupational performance and roles,
return to work, participation in rehabilitation programs, quality
of life, and a higher risk of death [2-4].

As known, PSF is multi-domain entity which consist of differ-
ent components, such as physical, mental, emotional, so on [5].
Moreover, PSF is a dynamic, evolutionary process that may occur
in different post-stroke terms with variable subsequent clinical
course [6]. For example, in previous work we revealed that PSF
rates and intensities had been significantly increased over the first
three post-stroke months [7]. However, up to now almost nothing
is known about the time course and severity of global PSE as well
as its certain dimensions over subsequent periods after stroke.

THE AIM
The objectives of this study were to assess the rates and
intensities of PSF over the second half year after stroke.
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MATERIALS AND METHODS
Patients were included in the study if they had an acute stroke
(ischemic or hemorrhagic), agreed to participate in the study
and were able to provide informed consent. Exclusion criteria
were major medical illness that could cause secondary fatigue
(oncological, hematological diseases, cardiac, liver, kidney
and respiratory insufliciency, progressive angina pectoris,
acute myocardial infarction), alcohol abuse, consciousness
impairments, insufficient cognitive ability (Mini-Mental State
Examination scores less than 24) [8], depressive and anxious
disorders (Hospital Anxiety and Depression Scale scores more
than 10 for both pathologies) [9], impaired speech function to
participate (severe dysphasia or dysarthria), impaired language
or written ability to complete the study questionnaires, severe
functional disabilities (modified Rankin scale scores >4).

Patients’ characteristics were evaluated in definite time
points: at 6 months (156 patients), at 9 months (139 pa-
tients) and at 12 months (128 patients) after stroke.

PSF was measured by three self-report questionnaires:
fatigue assessment scale (FAS), multidimensional fatigue
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Table 1. Frequencies of certain PSF domains over the second half year after stroke

Time point after stroke onset

PSF domain 6 months 9 months 12 months
global 53 (34,0%) 45 (32,4%) 39 (30,5%)
physical 58 (37,2%) 44 (31,7%) 40 (31,3%)
mental 49 (31,4%) 46 (33,1%) 40 (31,3%)
activity-related 41 (26,3%) 35 (25,2%) 29 (22,7%)
motivational 34 (21,8%) 30 (21,6%) 26 (20,3%)
Table II. MFI-20 sub-scales scores over the second half year after stroke (Me (Q1-Q3))
. Time point after stroke onset
PSF domain 6 months 9 months 12 months
global 15(15 17) 15 (15-17) 15 (14-16)
physical 5(14-17) 15 (14-16) 4(13-15)*
mental 14(13 15) 15 (13-16) 5(14-17)*
activity-related 15(13-17) 15 (14-16) 4 (13-15)*
motivational 14 (13-15) 15 (15-16)* 5(14-16)*
* - significant differences (p<0,05), according to Dunnett’s test, in comparison with 6 months sub-scale score.
Table Il1. Rates of FSS value ranks over the second half year after stroke
Time point after stroke onset
Value ranks
6 months 9 months 12 months
<4 59 (46,1%) 74 (57,8%) 70 (54,7%)
4,0-49 50 (39,1%) 40 (31,3%) 45 (35,2%)
>5 19 (14,8%) 14 (10,9%) 13 (10,2%)
inventory-20 (MFI-20) and fatigue severity scale (ESS). RESULTS

FAS consists of 5 questions about mental components
and 5 questions about the physical part of fatigue. The
score 222 indicates fatigue presence [10].

MFI-20 is a 20-item multidimensional questionnaire
which covers global, physical, mental, activity-related and
motivational fatigue dimensions. A cut-off of 12 out of 20
for every sub-scale has been suggested for use with people
with stroke [11].

The impact of PSF on patients’ functioning and daily life
was assessed with FSS. The FSS scores was conditionally
categorized into one of the three groups: “no PSF” (FSS
<4), “PSF moderate influences on life’s quality” (FSS 4-4,9)
and “PSF severe influences on life’s quality” (FSS>5) [12].

Distributions of continuous variables were checked by
Shapiro-Wilk test. Parametric variables were represented
as meantstandard deviation, non-parametric — as medi-
ana (Me) and interquartile (25%-75%) range (Q1-Q3).
Categorical data were represented by number (n) and
percentage. The difference between the patients’ propor-
tions with PSF at definite time points after stroke onset
was assessed using Cochran’s Q-test. The Friedman F-test
for repeated measurements was performed to analyze
multiple non-parametric variables. When the Friedman
F-test yielded a significant effect (p<0,05), it was followed
by Dunnett’s test for determination the differences between
initial and subsequent measurements. A p-value <0,05 was
considered statistically significant.

Patients’ age ranged from 43 to 79 years (mean age 63,6+8,3
years). There were 73 (46,8%) males and 83 (53,2%) fema-
les. 137 (87,8%) patients suffered of ischemic strokes, 19
(12,2%) had hemorrhagic strokes.

According to FAS score, PSF was present in 47 (30,1%) pa-
tients at 6 months, in 46 (33,1%) patients at 9 months and in 41
(32,0%) patients at 12 month after stroke occurence. Cochran's
Q-test of those 128 patients who were observed in all three
studied time points did not reveal any significant differences
of PSF rates (p=0,62) — 28,1%, 26,6% and 32,0%, respectively.

As seen from Table I, the percentages of each PSF domain
were roughly the same in all three studied time points after
stroke occurrence. According to Cochran’s Q-test, there
were no significant changes in rates of global PSF as well
as any PSF domain over the observation period.

Table IT shows that severity of global PSF was statistically sta-
ble over the second half year after stroke. However, at the same
time changes in intensity of certain PSF domains had some
statistical regularities — severities of physical and activity-related
PSF have been significantly decreased over second half year
after stroke, whereas mental and motivational PSF showed
significant changes in opposite direction over the same period.

As can be seen from Table ITI, over the observation period,
proportions of patients with different FSS value ranks were
roughly the same. Furthermore, according to Friedman
F-test there were no significant changes in rates of FSS value
ranks (p>0,05).
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DISCUSSION

Literature data about PSF prevalence in any post-stroke
term as well as in the studied time points are very variable.
In particular, according to literature review, at 6 months
after stroke, PSF rates range from 23% (measured by FAS)
[13] to 64% (by FSS) [14], at 12 months the same range
is —21% [13] - 69,5% [14]. Importantly, our results about
PSF prevalence were within above mentioned boundaries.

The strength of our study is that, unlike most other works
we used longitudinal observation data. So, we found that
rates of global PSF as well as rates of each PSF aspect were
statistically stable over the second half post-stroke year. Up
to now there are only two longitudinal studies about PSF
prevalence within the studied period (with roughly similar
data). Christensen D. et al. revealed insignificant changes
of global PSF rate (measured by MFI-20) between 3 and
12 months after stroke (38% and 44%, respectively) [15].
Schepers V. et al. showed that the percentage of patients
reporting PSF (measured by FSS) was slightly increased
- from 64,1% at 6 months to 69,5% at 12 months after
stroke [14].

The important finding in our study was statistically
changes in intensity of certain PSF domains over the
second half year after stoke occurrence. Whereas severity
of global PSF was stable over the studied period, inten-
sities of mental and motivational PSF aspects have been
significantly increased, but severities of physical and ac-
tivity-related PSF aspects have been statistically changed
in opposite way. In literature we found only one work
with similar design in which levels of PSF (measured by
ESS) between 6 and 12 months after stroke were nearly
unchangeable [16].

PSF physical domain, according to MFI-20 sub-scale, can
be predominantly described as sensation of inability to do
physical tasks. Physical and activity-related aspects of PSF
are overlapping each other, so they may have, at least par-
tially, the similar origins and mechanisms of development.
As known, most of the functional recovery has taken place
within the first months after stroke onset. It is possible
that patients during the post-stroke second half year were
gradually adapting to the limited functional state and the
feeling of physical and, consequently, activity-related PSF
was statistically reduced.

The lack of any statistical changes in PSF impact on
patients’ daily life (according to FSS value ranks) can
be explained, at least partially, in the same way - by
the second half of post-stroke year a patient had time
to adapt to his (her) new conditions and modified life
circumstances.

Mental fatigue, according to corresponding MFI-20
sub-scale, is mainly described as “loss of concentration’,
whereas the essence of fatigue motivational component
has close overlap with depressive signs. Maybe, intensity
increasing of mental and motivational PSF domains is
directly or indirectly connected with some qualitative
and quantitative peculiarities of patients’ cognitive and
emotional areas over studied period. Anyway this question
requires further detailed investigations.
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CONCLUSIONS

1. PSF rates (according to FAS and MFI-20), as well as PSF
impacts on patients’ daily life (according to FSS) are
stable over the second half year after stroke occurrence.

2. Mental and motivational PSF intensities are statistically
increased, whereas intensities of physical and activity-
-related PSF domains are statistically decreased over the
second half year after stroke occurrence.

Future investigations should be directed toward understan-

ding mechanisms, involved in the progression of mental

and motivational PSF domains over the second half year

after stroke.
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BJINMAHWE BASUCHbLIX CTOMATOJIOTMYECKUX MATEPUAJTOB
HA NMOKA3ATEJIN CBOBOAHOPAAUKAJIbHOIO OKUCNEHWUA
N AHTUOKCUAAHTHbIV MOTEHLUAN KPOBU BEJIbIX KPbIC
(3KCNEPUMEHTAJIbHOE NCCNEOOBAHUE)

Butanuii C. Ky3b, Banentun H. iBopHuk, Butanuii A. Kocrenko, lfenbdupa M. Ky3b, Oner E. Akumos
BbICLLEE TOCYQAPCTBEHHOE YYEBHOE 3ABEQIEHIE YKPAWHBI «YKPAMHCKAS MEQWLIMHCKAA CTOMATONOTMYECKAS AKADEMUS>, TTIONTABA, YKPAUHA

PE3IOME

BBepeHue: basucHble Matepuanbl, KOTOPble UCNOb3YIOT B KAWHIKE OpTONeANYeckol CTOMAToNOMK, ABAAIOTCA BbICOKOMONMMEPHBIMI COBAVHEHNAMM 1 UMEIOT PAR
MONOXWTENbHBIX CBOACTB NPy OnpeAeneHHbIX ycnoBuAX. OCHOBHOI rpynmnoil MaTepuanos AnA U3roToBAeH!A CbeMHbIX KOHCTPYKLIMI ABNAIOTCA akpUNO0Bble NAACTMACChl ropAYeli
nonumepu3auyn. OFHaKo TaKine MaTepuanbl UHOTAA MOTYT BbI3BaTb PAA OCNOXKHEHUI. MCN0Nb30BaHIe CbeMHbIX MPOTE30B, U3rOTOBAEHHDIX 13 AKPUNOBbIX MACTMACC, MOXKET
BbI3BaTb Pa3BUTHE aNNePrinyeckoil Ui TOKCUKO-XMMUYECKON PeakLini TKaHeil NPOTE3HOT0 N10Xa. B CBA3M C3TM B TeUEHIM MHOTUX JIET BOMPOC NOBBILLEHNA KaYecTBa CbeMHO0
MPOTe3VPOBaHNA OCTAETCA OAHIM U3 BaXKHEIALLNX. ITOTO NbITAKTCA AOCTYb NyTeM Pa3paboTki HOBbIX 6a3MCHBIX CTOMATONOMUYECKUX MaTepUanoB 1 YCOBEPLUEHCTBOBAHUA
Ha Pa3NNYHbIX 3Tanax nNpoLiecca U3roToBaeHNA CbeMHbIX MIACTUHOYHBIX NPOTE30B.

Llenb: lccnepoBath Bo3MoxHOe HebnaronpuaTHoe BAMAHUE Pa3fiunyHbIX rpynn 6a3ncHbiX CTOMATONOMMYeCkinx MaTepuanos Ha nokasarenu Kposi Genblx Kpbic-camLoB
nuHvN Buctap.

Marepuanbl u meToAbI: JKCnepuMeHTbI BbINoNHeHbI Ha 20 benbix Kpbicax-camuax nuHm Buctap maccoit 160-200 rpamm. Bbibop AaHHOTO BUAA XKUBOTHBIX OCHOBbIBANCA
Ha JIAHHbIX IMTEPaTYpbl N0 MCMOb30BaHMI0 GeNbIX KPbIC NPI M3yyeHnN bronorudeckoro AelicTBUA NacTMacc, pacTBopuTeneil, kpacutenei u Ap. B onbitax ucnonb3oanu
CBEX0 U3roTOBNEHHble 06pa3Libl McCnefyeMbIX MaTepUanos, Tak kak MakcUManbHoe BblAeneH1e MOHOMepa NPOUCXOAMT B NepBble 7 AHel nocne noauMepu3aLmuu. JBTaHasuio
KUBOTHBIX NPOBOAINN Yepe3 7 CyTOK NoCNie onepaTUBHOTO BMeLLaTeNbCTBa NOJ rekceHanoBbIM HapKo30M NyTeM 3a60pa KpoBY 13 NPaBoro xenyaouka. 06beKToM ccnefoBaHuA
CNyXUNa BeHO3HAA KPOBb IKCMEPUMEHTANbHBIX UBOTHBIX.

PesynbT1atbi: MogwmBaxue 06paswos 6azucHbix mMatepuanos «dOropakc», «Deflex Acrylato» u «Vertex ThermoSens» BHyTPUMbILLEUHO B NepeaHIol0 BPIOLLIHYI0 CTeHKY
6enbim NabopaTopHbIM Kpbicam He NPUBOAMAO K BbIPAXXEHHOIA PeakLui OpraHu3Ma XIUBOTHbIX Yepe3 7 cyToK. He3HauuTenbHoe noBblleHWe 3HaueHnA nokasatens
CMOHTAHHOTO remonn3a 3puTpoumToB (5,8£0,5%) B rpynne XnBOTHbIX, KOTOPbIM NoALmMBany obpasel matepuana «OTopake» N0 CPAaBHEHUIO C KOHTPObHOI rpynnoii
(4,620,3%) He nMeeT CTaTUCTUYECKN AOCTOBEPHOTO Pa3nuna. AHanornuHo Habnio4aeTca He CyLeCTBEHHbIA NpUPOCT Hakonnenua ThK-peakTaHToB B 3Toil rpynne Ao
BeNNYMHbI 4,48+0,28 MKMONb/N N0 CPaBHeHMIO C FPYNNOIA NCeBA0-0NepUPOBAHHDIX XUBOTHBIX (3,02+0,41 MKMONb/N), UTO He ABNAETCA CTaTUCTUYECKN AOCTOBEPHDIM.
Takum 06pa3om, MOXHO KOHCTaTMPOBATb, YTO NO NMOKa3aTenAM (BOBGOAHO PaANKanbHOTO OKUCIEHUA He 06HapYXeHO 61ONOTNYecKoil peaKLui OpraH3Ma KIUBOTHbIX
Ha MIHKOPOPaLMio BbILLIEYNOMAHYTbIX MaTepuanos.

BbiBop: Pe3ynbratbl u3yyeHua Gronornueckoro AeicTBiA 6asucHbIX CTOMATONOTUYECKUX NNACTMACC Ha BeNbIX Kpbicax, NyTeM NOALLMBaHA 06pa3LoB UCCeayeMblX MaTepuanos
BHYTPUMbILLEYHO B NEpeaHIot OPIOLLHYI0 CTEHKY, OLieHNBaNUCb No MoKasaTenam (BOOOAHO PAAMKANBHOTO OKUCNEHUA 1 aKTMBHOCTbI) aHTUOKCMAAHTHBIX GepMeHTOB, He
BbIABUNM CTATUCTUYECKIN AOCTOBEPHDIX PA3fNyMil N0 CPABHEHINIO C KOHTPOABHON FPYNNOl XUBOTHBIX.

KJTIOYEBDIE CJIOBA: cromatonoruueckue nnactmacchl, nokasarenu kposu, «Otopakc, «Deflex Acrylaton, «Vertex ThermoSens»

ABSTRACT

Introduction: Basic materials used in the clinic of orthopedic dentistry are high-polymer compounds and have a number of positive properties in certain conditions. The main
group of materials for manufacturing of removable dentures is acrylic plastics of hot polymerization. However, such materials can sometimes cause a number of complications.
Using removable prostheses, which are made of acrylic plastics can cause the development of an allergic or toxic-chemical reaction of tissues of the prosthetic bed. The question
of improving the quality of removable prosthesis is one of the most important problems for many years because of reactions of people’s organism they can cause. This aim is
achieved by development of new basic dental materials and improvements at various stages of the process of manufacturing removable plate prostheses.

The aim: To investigate the possible adverse effect of various groups of basic dental materials on some hematological parameters of white male rats in the Wistar line.
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Materials and methods: Experiments were performed on 20 white male Wistar rats weighing 160-200 grams. The choice of this species was based on the literature data
on the use of white rats in the study of the biological effects of plastics, solvents, dyes, and others. Freshly made samples of the studied materials were used in experiments,
because the maximum allocation of monomer occurs in the first 7 days after polymerization. Euthanasia of animals was performed 7 days after surgical intervention under
hexenal anesthesia by blood transfusion from the right ventricle. The object of the study was the venous blood of experimental animals.

Results: On the seventh day after substrate samples of basic materials Ftorax, Deflex Acrylato and Vertex ThermoSens intramuscularly into the anterior abdominal wall, white
laboratory rats did not have results, such as some unnormal reaction of the animal’s organism. A slight increase in the value of the index of spontaneous hemolysis of erythrocytes
(5.820.5%) in the group of animals, which was sampled with the material “Ftorax” in comparison with the control group (4.6+0.3%), has no statistically significant difference.
Similarly, there s no significant increase in the accumulation of TBC-reactants in this group to a value of 4.48--0.28 pmol/I compared with the group of pseudo-operated animals
(3.0240.41 umol/1), which is not statistically significant. Thus, it can be stated that according to the parameters of free radical oxidation, the biological reaction of the animal
organism to the incorporation of the aforementioned materials was not revealed.

Conclusions: The results of the study of the biological effect of basic dental plastics on white rats by stacking samples of investigated material into the anterior abdominal

wall evaluated by free radical oxidation and activity of antioxidant enzymes did not reveal statistically significant differences comparing with the control group of animals.

KEY WORDS: dental plastics, blood counts, «Ftorax», «Deflex Acrylato», «Vertex ThermoSens»

BBEOAEHWE

basucHble MaTepyaibl, KOTOpbIE VICTIONb3YIOT B K/IMHIKE OPTO-
THeIYeCKOl CTOMATONIOT U, SIB/ISIETCA BBICOKOIIO/TMMEPHBIMI
COEVMHEHVSIMY Y IMEIOT AT, TOTIOKUTE/TbHBIX CBOVICTB ITpK
OIpefeNIeHHbIX YCIoBMAX. OCHOBHOI IPYIIIIOi MaTepuanoB
VLA U3TOTOBJIEHI ChEMHBIX KOHCTPYKLMIA AB/IAIOTCA aKpU-
JIOBbIe TI/IACTMACCHI Topstuelt noymMepusanyu. IlmacTMaccer
3TOIi TPYIIIbI JIETKO TMOJJAITCA OKPAcKe, MMEIOT BbICOKME
TEXHO/IOTMYEeCKIie CBOJICTBA, XOPOLIO COeAVHAIOTCS C MeTal-
JIAMM Y ICKYCCTBeHHBbIMY 3ybamu [1, 2, 3].

Opnako Takue MaTepyuasbl MOTYT BbI3BaTb DAL, OCIOX-
HeHui1. C HavajIoM MCHO/Ib30BAaHMS aKPMIOBBIX IIJIACTMACC
CBSI3bIBAIOT BO3HVKHOBEHIE TEPMMHA «HEIIePEHOCUMOCTD
AKPWIOBBIX I/IACTMACC», KOTOPBIM 0003HAYAETCST KOMITTEKC
HENPUATHBIX OLTYILIEHNI, KOTOpble MOTYT IIPOSB/IATbCA IIPU
UCTIO/Ib30BAaHUM TAaKMX MaTepuaoB, a UMEHHO XOKEHNe,
CYXOCTb BO PTY, TUIIepeMIs C/IM3VCTON 0OO0TIOYKY Y TIpodee
(4, 5].

Vcnionb3oBaHue ChbeMHBIX NMPOTE30B, U3TOTOBIEHHbIX U3
AKPWIOBBIX IVIACTMACC, MOYXKET BbI3BaTh pa3sBUTIE a/lIeprirde-
CKOI1 WJIV TOKCUKO-XVMMIUECKOI peaKI[yy TKaHel IPOTe3HOTO
noxa. ITo gauubm JII. Toxeitr (1998), remaronormdeckue
MOKa3aTe/y Py 5TOM IIPeTepIIeBAI0T OIpPee/IeHHbIX M3Me-
HeHumit [2].

Yro KacaeTcs IPUYMH BO3SHIKHOBEHN TaKIX OC/IOKHEHWIA,
TO CYLIECTBYIOT pa3/MyHble TOYKM 3peHs. [ To MHeHMIo ofHIX
aBTOPOB [4, 6], BOSHUMKHOBEHNE HETIPHSATHBIX OLIYLIEHNII BO
PTY 3aBVCUT OT IHAVBI/Ya/IbHBIX 0COO@HHOCTEl OpraHy3Ma.
Jlpyrie CYNTAIOT, YTO IIPYYHON 3TOTO SAB/IIETCA KOMOMHVIPO-
BaHHOeE BO3[EICTBIE SH/IO- 11 9K30TeHHBIX (haKTOPOB, COMATH-
YyecKas I1aTO/IOrMA OPraHM3Ma, A TAKKe XVMIMUKO-TOKCIUEeCKoe
TeliCTBYEe aKPIWIOBBIX IJIACTMACC, B YACTHOCTY OCTAaTOYHOTO
MOHOMepa, Ha TKaHU IIPOTE3HOro 0Xa [5].

B cBs31 ¢ 3TMM B TeyeHMe MHOTYIX JIeT BOIIPOC IOBBIIIEHMS
KauecTBa CheMHOTO IIPOTEe3MPOBAHNA OCTAETCA OfHUM U3
BaxHelnx. Ero pelieHne MbITaloTCs JOCTUYD ITyTeM pas3pa-
OOTKM HOBBIX 0a3MCHBIX CTOMATONIOTMYECKMX MaTePUaIoB
U YCOBEPLIEHCTBOBAHN Ha Pa3/MMYHbIX 3Talax Ipolecca
U3TOTOBJ/IEHNA ChEMHBIX IVTACTMHOYHBIX IIPOTE30B. ITO CBA-
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3aHO C TeM, 4TO (PUBMKO-MeXaHIIECKIIe CBOIICTBA Oa3MCHBIX
MAaTepUaoB, IPUMEHSAEMbIX B KIIMHIKE OPTOIENNYECKON
CTOMATOJIOTIY, B UTOTE OMPENE/SIIOT CPOK TTO/Ib30BAHMIS I1a-
ILMieHTaMM IAHHOV KOHCTpyKuueit [3, 5].

CbeMHBIe IJIACTVHOYHBIE IIPOTe3bl /I CTIMBNUCTON 000-
JIOYKY TIOTIOCTY PTa U ISl OPraHM3Ma B LIEIOM SIBJISTIOTCS
KOMOVHVPOBAHHBIM MEXaHIIECKIM, TOKCIECKIM, /ITEPTH-
YeCKVM U [ICUXOTOTMIeCKMM pasppaxkuteieM [9]. Iloatomy B
HACTOsIILiee BPeMsI BPauy CTOMATO/IOTM-OPTOIIEbl BCe Jallle
UCIIONB3YIOT 6€3aKpUIOBbIE TEPMOIUIACTIYECKILE IIACTMAC-
CBI, KOTOPbIE II03BOJIAAIOT YTy 4IINTD (PYHKI[MIOHA/IbHBIE Kade-
CTBA IOJIHBIX CHEMHBIX IIPOTE30B U M30EXKATh HEJOCTATKOB
AKPWIOBBIX IIacT™Macc [6].

LEJIb UCCNEAQOBAHUA

VccnenoBarh BO3MOXXHOE HeOIaronpusaTHOE BIMUSHUE
Pas3IMYHBIX IPYNI Ga3UCHBIX CTOMATONOTMYECKUX Ma-
TepUajIoB Ha HEKOTOPble FeMaTONIOTNYeCKe TOKa3aTen
Oe/IbIX KpbIC-CaMI[OB IMHMY Bucrap.

MATEPUAJIbl U METOADbI
OKCIepUMEeHTBI BBIIOTTHEeHbI Ha 20 6e/IbIX KpbICaX-CaMIlaX
mvHuY Buctap maccoit 160-200 rpamm. JKuBOTHBIX copep-
JKa/lM B YCIOBUAX aKKPEOUTOBAaHHOTO BMBapUsA B ONTU-
MaJIbHBIX YCTIOBYAX (C obOecredeHreM TeMIepaTypHOro,
CBETOBOTO PEXMMa, IOTHOLEHHOTO IMUTaHNUA, 3alUThl
oT uHQpeKINL, IyMa U FPYTUX HETaTUBHBIX (aKTOPOB
OKpYy>KalolLleil cpefibl) cornacHo «CTaHjapTHBIM IIPaBU/IaM
I10 YTIOPAJ0YEHNIO, OCHAIIEHNIO U COfleP>KaHMIO SKCIIepH -
MEHTa/IbHBIX OMOMTOrMYeCKUX KIMHIUK (BUBAPUEB)>».

Beibop maHHOTO BUAA XMBOTHBIX OCHOBBIBA/ICA Ha
[aQHHBIX JTUTEPATYPbI IO UCIOTb30BAHUIO OEIBIX KPbIC
IpY U3y4eHUU OMONIOIMYEeCKOro JeiiCTBYUA IUIACTMACC,
pacTBOpUTETEN, KpacuTenei u ip.

Jna comepykaHysA SKMBOTHBIX MCTIONb30BAIN IPOCTOPHbIE
KJIETKI, KaK/jas 13 KOTOPbIX MIMeTIa COOTBETCTBYIOIYI0 OTMETKY,
4TO CBUJETENbCTBOBAIO O MIPMHAIEKHOCTH K TON MV MHOM
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Butanun C. Ky3b v gp.

Tabnuua |. Pacnpefienenue 3KkcnepuMeHTaNbHbIX FPYNM KMBOTHBIX

Ne XapakTepuctuka rpynn K-Bo
1 KoHTponbHas (nceBfo-oneprpoBaHHble XKNUBOTHbIE) 5
2 OnbiTHaA (noawmBaHue obpasua «PTopakc) 5
3 OnbiTHas (noawwmBaHue obpasua «Deflex Acrylato») 5
4 OnbITHas (NnogwmBaHue obpasua «Vertex ThermoSens») 5

Ta6nuua Il1. bruoxumnueckie meTofbl UCCNefoOBaHNA

MapameTp, KOTOPbIi1 N3yyaeTca

ABTOpr mMeTopAa, inTepatypHblieé NCTOYHUKN

CNOHTAHHbIN remMonn3 3pUTPOLNTOB

Mokposckuin A.A., Abpapos A.A. (1964)

TBK-peakTaHTbl

Kanpgawes .M. i cnisaBsT. (2003)

coj Bpycos O.C. 1 coasT. (1976)
KaTtanasa Kanpawes .M. i cnisasT. (2003)
LepynonnasmuH Kanpawes .M. i cnisaeT. (2003)

Ta6nuua I1l. Cxema BbinonHeHNA nccneoBaHmusA

UccnepoBaHme

KoHTponb

3 mn 6ydepHoro pactsopa

3 mn 6ydepHoro pactsopa

0,1 Mn CbIBOPOTKM KPOBU

0,1 Mn CbIBOPOTKU KPOBU

1 mn 0,9% xnopuvga HaTpua

1 mn 0,1% a3nga HaTpuA

Mpo6bl NepemellaTb 1 BbigepKaTb NPy KOMHaTHON TemnepaType 20 MuHyT. [lo6aBuTb B 06e Npobbl No 1 m
andeHnnnapadeHMNsHANaMUHA, NOC/e Yero BbigepaTb B TepmocTaTe 30 MUHYT npu Temnepatype 37°C.

1 mn 0,1% a3upa HaTpuA

1 mn 0,9% xnopwupga Hatpua

TPyIIIe YICC/IeTyeMbIX XKIBOTHBIX. [Ipn pabore ¢ >KMBOTHBIMI
IpUAieP>KUBAMUCh TpeboBanmil «EBpoIerickoll KOHBEeHIUI
IO 3aliyTe NTO3BOHOYHBIX JKMBOTHBIX, VCIIONb3YEMbIX B 9KC-
IIepyIMeHTe 1 IPYTIX Hay4HbIX Leyrix» (Crpacoypr, 18.03.1986
r.), «O6MmUX NPUHLUIIOB 3KCIIEPUMEHTOB Ha >KMBOTHBIX»,
IpyHATHIX [lepBbIM HAIVOHAIbHBIM KOHIPECCOM II0 OMOITIKe
(Kues, 2000). Komuccneit o Bompocam 61oatrku Beicurero
TOCYJIapCTBEHHOTO Y4eOHOTO 3aBefieHNs YKPanHbI « YKpanHCKas
MEIMLMHCKAsA CTOMATOIOTMYECKas aKaJleMysA» HapyLIeHWIA
MOPaIbHO-3TUYECKUX HOPM IIpM NIPOBEIEHNM HaydHO-MCC-
JIeIOBATeNIbCKOI PabOTHI He BBIAB/IEHO. Bee XMBOTHBIE ObUIN
paszieteHsl Ha 4 rpymmsl (Tabymma I).

ITopumBaHye 06pasLia nccIenyeMoro MaTepyaa IPOBOIIN
BHYTPMMBILIEYHO B IIePEHION0 OPIOLIHYIO CTeHKY. Omeparus-
Hble BMEILATeTbCTBA IIPOBOAYIY IO, TeKCEeHATOBbIM HAPKO30M
13 pacyeTa 10 MI/KT Macchl XMBOTHOTO.

B ombITax MCIONBb30Ba/ CBEXXO U3TOTOB/IEHHBIE 00PA3LIbI
JcCIeyeMbIX MaTepUaoB, TaK KaK MAKCYMa/IbHOE BbIfe/ieHNe
MOHOMepa IIPOUCXOAUT B TIepBble 7 HEl oc/Ie O/MMePU3aLn
[2]. B ocHOBY pacueTa Beca MCCIIeyeMbIX 00pasLOB TOTIOXKeH
KO/IMYeCTBEHHBII! IIPONOPLVIOHA/TbHbIN IPYHIMI IPUMeHEH
0a31ICHOTO MO/IMMEPHOTO MaTepyaia [ M3TOTOB/IEHIIA OHOTO
KOMIIEKTA ITOJTHOTO ChEMHOTO IIPOTe3a i YeTIOBEKa BECOM
75 KT, 9TO COCTABIsET B cpenHeM 15 rpamm. [l71s1 mabopatopHoit
KpBICBI BeCOM B cpefiHeM 180 rpaMM 3Ta BelM4MHA COCTAB/LAET
0,036 rpaMma, a IIpU AECATUKPATHOM YBETIYEHNN B YC/IOBIAX
aKcrepyuMenTa - 0,36 rpaMm. Pasmeps 06pasiioB 6bUI B IIpe-
menax 0,7x0,7x0,1 cm.
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OBTaHA3MIO XMBOTHBIX IIPOBOAVIN Yepe3 7 CYTOK IoC/Ie
OIEpaTUBHOIO BMEIIATE/IbCTBA IO, FeKCEHAIOBBIM HApPKO-
30M Iy TeM 3a00pa KpOBM 113 IIPAaBOT0 >Kenmyouka. O6bekToM
MICCTIeROBAHNA CTY XIIa BEHO3HAS KPOBb 9KCIIEPYMEHTAIb-
HBIX )KMBOTHBIX. [T0Ka3aTesnn, KOTOpble U3y4a/lich, IpyBe-
meHbl B Tabmue I1.

Onpedeneriie cHOHMAHHO20 2eMOTIU3A SPUMPOUUITIOS.

ToTOBAT CyCIIeH3MI0 SpUTPOLUTOB ITyTeM cMenmBanms 0,1
MJI KpOBH € 7,5 M1 3a0y(epeHHOr0 M30TOHIYECKOr0 PacTBOpa
XJI0pyia HaTpys. [IBaXKIbl OTMBIBAIOT ITyTeM LeHTPUYTIpPO-
BaHVA. B Tpu nmpobupku i neHTpugyru HaaMBAKT 110 1
MJI CYCIIeH3UI; B IIepBbIe /IBe MPOOUPKY H0OAB/IAIOT 1O 4 MIT
3a0y(hepeHHOro M30TOHIYECKOTO PACTBOPA X/IOPI/iA HATPIA, A
B TPETBIO - 4 MJI AVCTI/IIPOBAHHOI BOIbI (A1 IIOJTHOTO TeMO-
mu3a). IIpo6sI mepeMeInBaoT U CTABST Ha 2 Yaca B TEPMOCTAT
npu Temmneparype 38°C.

ITo oxoHYaHMM MHKYOAILMM COREpXKIMOe TIPOOMPOK Iiepe-
MelNBAIoT, HeHTpudyrupyor 10 Mux npu 1000 06/Muu n
V3MEPAIOT SKCTMHKIIVIIO BCEX PO IPOTUB AVICTVUIMPOBAHHON
BofipI Iipy 540 HM B KIOBETE TO/ILIMHOI 1 cM.

Pacuer npoBozsAT 1o dbopmyre:

(E, +E,))100
28

Jie: X - CTeIleHb reMo/u3a, %;
E, n E, - SKCTUHKIMSA TePBOIi 1 BTOPOIL Tpob;
E, - sKCTMHKIUA TpeTeit mpo6sr [8].
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Ta6nuua IV. Bauanue BHyTpUMbILLEYHOI uMNAaHTaLum 06pa3LoB MaTepuanos «Propakcy, «Deflex Acrylato» u «Vertex ThermoSens» Ha nokasatenu
(B060JHO PaAMKaNbHOMO OKICNEHNUA B KPOBM MOAOMbITHIX XKMBOTHBIX (M£m, n=20)

OnbITHbIE rpynnbi

HoRasareny KonTponbHas (nopwmBaHmne o6pasua matepmnana)
rpynna
4 ®dTopakc Deflex Acrylato Vertex ThermoSens
. 5,8+0,5 5,4+0,3 4,9+0,4
o ,8%0, A4x0, ,9%0,

CRnoHTaHHbIN remonus 3putpouunTos (%) 4,6+0,3 0> 0,05 0> 0,05 b'> 0,05
TBK-peakTaHTbl A0 HKY6aLmy, 20.540.6 23,1+0,6 21,1+£0,7 22,4+0,3
MKMOJb/N o p>0,05 p > 0,05 p>0,05
TBK-peakTtaHTbl nocne UHKybauuu, 235406 27,6+£0,8 23,3+0,6 24,5+0,5
MKMOSb/N o p>0,05 p > 0,05 p>0,05
4,48+0,28 2,1£0,2 2,06+0,28

MpupocT TBK-peakTaHTOB, MKMOSb/ 1 3,02+0,41 0> 0,05 b’> 0,05 0> 0,05

Ta6nuua V. Binauue BHyTpumbILLeuHoli MMnNaxTaLum 06pasuos matepuanos «OTopake», «Deflex Acrylato» u «Vertex ThermoSens» Ha nokazarenu
AKTMBHOCTM ()@PMEHTOB aHTUOKCMIAHTHOI 3aLUWTbI B KPOBM NOZONBITHBIX XUBOTHBIX (M+m, n=20)

OnbITHblE rpynnbl

MNokasatenn KoHTponbHas (nogwmBaHne o6pasua matepuana)
. ®dTopakc Deflex Acrylato Vertex ThermoSens
o ea. axr v - v o005
Katanasa (mkat/n) 0,95+0,02 1p2:i(-)00?54 1; 1%00(29 1p021600(;5
msor  B0S B3 oo

MpumeyaHme: cpaBHeHe NPOBEJEHO € NOKA3aTeNAMM KOHTPONBHOI FPyNMbl XUBOTHbIX

Onpedenenrue konyenmpayuu THBK-peaxmanmos.

Konnenrpanuio TbK-peakTaHTOB ompenenanu Tuo-
6apbuTypoBsiM MeTofoM [7]. IIpuHIMI MeTOa OCHOBAaH
Ha criocobHocTH 2-Tobapburyposoit kucnorsl (TBK)
00pa30BBIBATb YCTONYMBDIN OKPAIIEHHBIN KOMIIIEKC C
Ma/IOHOBBIM IMAbJETUAOM Y NMPOYNMY IIPOMEXYTOU-
HbpiMU oKconpopyKkTaMbl I1OJI. IIpupocT KoHLeHTpauym
TBK-peaxkTanToB npu 1,5-4acoBoil MHKybauuy TKaHei
maet nHbopmanuio o coctossauu AOC.

Onpedenetive akmMusHOCMU CynepoKcUooUcMyma3ol.

Omnpepienenne aKTUBHOCTY CYHEPOKCUAAUCMYTa3bl
(COM) nposopymu mo metony A.C. bpycosas u coasr. [1].
[TpyHLMI MeTOxRA 3aK/TI04aeTcs B ToM, 4T0o COJ] MHIn6m-
pyeT aBTOOKUCIeHNe afjpeHannHa. [1o pasHniie ckopoctu
peakiyy 6e3 o6aB/IeHNA 6MOTOIMYeCKOTO MaTepyaa
c ero 006aBjIeH1eM BBIYUC/IAIOT AKTUBHOCTD (pepMeHTa.

Onpedenenue akmusHOCMU KAMANA3bL.

Omnpepenenne aKTUBHOCTY KaTa/la3bl IPOBOJVIN IO
metopy O. ApxumoBoii [7], B OCHOBe KOTOPOTO HAXOANUTCS
CIIOCOOHOCTD KaTasIasbl, COlepsKallierics B 61oMarepuarie,
pacKiIafbIBaTh Nepokcup Bogopopa. Kommdecrso me-
POKCHIa BOIOPOJIA, OCTABLIETOCA B Ipo0e, OIpeleaoT
tuTposanyeM 0,1 H pacTBOpOM Ka/usA IepMaHTaHarTa.

Onpedenenue uepynonnasmuma.

[TpyHLIUI MeToRa: LePY/IOIUIa3MUH CIIOCOOEH OKUCIIATDh
myaMyH. OKVC/IEHHBI! IVIaMVH JIaeT PO30BYIO OKPACKY IIpH
peaxiy ¢ ydeHmapadeHIISHINAMIHOM, UHTEHCUBHOCTD
KOTOPOT'O IPOIOPLIMIOHAIbHA (PePMEHTHOI aKTYBHOCTH.

Brinonnenne uccnefoBaHnsa NPOUCXOLUT IO CXEME,
npepcTaBiaeHHo B Tabmuue I11.

[Tpo6s1 konopuMeTpupytorT Ha CO mpu f/IMHe BOHBI
530 HM B KIOBeTax TOMIIMHON 10 MM IPOTUB AUCTULIN-
POBAaHHOI BOJBL.

Pacuer: (E uccnegoBanus — E xonTpomnsa) x 100 = eq,.
aKTMBHOCTHU [7].

PE3YJIbTATbl U ANCKYCCUA
[TopmmBaHMe 06pa3L 0B MCCIEAyeMbIX MaTepUAIOB
IPOBOAV/IV BHYTPUMBIIIEYHO B II€PEHION OPIOLIHYIO
CTeHKY Oe/bIM y1abopaTopHbIM KpbicaM. OnepaTuBHBIE
BMellIaTeTbCTBa IIPOBOAVIN ITO7] TeKCEHATOBBIM HAPKO30M I3
pacuera 10 MI/KT Macchbl XKMBOTHOTO. B onbITax Mcronb3oBam
CBEXO MI3TOTOB/ICHHBIE 00Pa3LIbl ICC/IEAyeMbIX MaTepHaIOB,
TaK KaK MaKCMAJIbHOE BblfleJIeH) i€ MOHOMEpPA IIPOUCXOIUT
B IlepBble 7 JHeN Ioc/e NonuMepusanyy. KoHTpombHyo
TPYIIIy COCTaBWIN IICEB/IO-OIepPYPOBaHHbIE )XUBOTHBIE,
KOTOPBIM BBINONHANYN aHAaNOTMYHbIe ONEpaTUBHbIE
BMellIaTe/IbCTBA 6e3 MOAIIMBKY MCCTIeRyeMbIX 00pasLoB.

Pesynbrarsl BO3/eliCTBYA BHYTPUMBILIEYHOM VIMII-
nmaHTauuy o6pasnos Marepuanos «Propakcr, «Deflex
Acrylato» n «Vertex ThermoSens» Ha mokasarenyu cBo-
0OIHO pajMKaTbHOTO OKMC/IEHVS B KPOBY ITOJOIBITHBIX
YKMBOTHBIX IIpefICTaB/IeHbl B Tabie IV.

Kak BupHOo 13 fannbIx Tabmusl 111, Ha cefbMble CyTKM
IOC/Ie NMOAIINBaHNA 00pa3lioB 6a3MCHBIX MaTepHUaIoB
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«Dropakcr, «Deflex Acrylato» u «Vertex ThermoSens»
BHYTPUMBIIIEYHO B [IEPEIHIO0 OPIOIIHYIO CTEHKY 6e/IbIM
7abOpaTOPHBIM KpbICaM He IIPUBENIO K BbIPa>KEHHOII
peakuuy opraHmsMa >XMBOTHBIX. HesHaunTenbHoe 10-
BbIILIEH)Ee 3HaYeHM A IT0Ka3aTesA CIOHTAaHHOTO TeMO/IN3a
aputpouuTos (5,8+0,5%) B rpyIIe >KUBOTHBIX, KOTOPbIM
nopmmuBaayu obpaser; Matepuana «Propakc» Mo cpas-
HEHUIO C KOHTPOJIbHOI rpynmoit (4,6+0,3%) He nmeer
CTAaTUCTUYECKN IOCTOBEPHOTO OTINYMA. AHAJIOTMYHO
Hab/IofjaeTcsA He CYIIeCTBEHHBI IPUPOCT HAKOIJIEHV
TBK-peaKkTaHTOB B 3TOJI IpyIie 10 BeTu4MHbI 4,48+0,28
MKMOJIb/JI 10 CPABHEHMIO C TPYTIIION IICEB/0-OllepyPOBaH-
HBIX >KMBOTHBHIX (3,02+0,41 MKMOJIB//), YTO HE ABIAETCA
CTaTUCTUYECKN JOCTOBEPHBIM. TakuM 06pa3oM, MOXHO
KOHCTaTMpPOBATh, YTO II0 II0OKa3aTe/IsAM CBOOONHO panmu-
Ka/IbHOTO OKVCJIeHVS He OOHapy>KeHO OMOIOrm4ecKoir
peaxkuu opraHu3Ma >KMBOTHBIX Ha MHKOPIIOpALMIO BbI-
HIEyIIOMAHYTHIX MaTepPUasIOB.

Pesynbrarsl BO3meicTBMA BHYTPUMBIIIEYHON MMII-
nMaHTanuy obpasnos Marepuanos «Propakc», «Deflex
Acrylato» n «Vertex ThermoSens» Ha 1okasaTe/nu aKTHB-
HOCTU (pepMEHTOB aHTMOKCUJAHTHOI 3alUTBl B KPOBU
HOJIONBITHBIX )KMBOTHBIX IIPEACTaB/IeHbI B Tab/muIe 5.

Kak BuiHO 13 maHHBIX TabmMIbl 4, Ha CebMble CYTKU
HOC/Ie MHKOpIOpanuy o6pasoB 6a3MCHBIX MaTepuasoB
«@ropakcy, «Deflex Acrylato» n «Vertex ThermoSens» BHY-
TPMMBILIEYHO B IIEPETHIOI0 OPIOIIHYIO CTEHKY Oe/IbIM 1a00-
paToOpHBIM KpbICaM He IIPUBETIO K BbIpa’KeHHOI peaKIyn
OpraHyusMa >XMBOTHBIX, OLIEHKY KOTOPOIl IIPOBOAMIN IO
HIOKa3aTe/IsIM aKTYBHOCTY aHTUOKCY/JAHTHBIX (PepMEHTOB.

BblBObl

Pesynbrarhl n3ydeHns 611070rM4ecKOro AeicTBIA 6asyic-
HbBIX CTOMATOIOTMYECKNX ITACTMACC Ha Oe/bIX KphICax,
HyTeM IOALIMBaHMA 06pa3LoB MCCIeAyeMbIX MaTepua-
JI0B BHYTPUMBIIIEYHO B IIEPEJHION OPIOIIHYI0 CTEHKY,
OIIEHMBA/INCD IO MOKA3aTe/lAM CBOOOITHO pajiMKaabHOTro
OKJICTIEHMSA U aKTYBHOCTBIO aHTHOKCUIAHTHBIX (pepMEHTOB,
He BBIABU/IM CTaTUCTUYECK!U JOCTOBEPHBIX Pa3IMYMIl 11O
CPaBHEHMIO C KOHTPOJIbHOM TPYIIION )K/BOTHBIX.
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OPERATIVE TREATMENT OF CORROSIVE ESOPHAGEAL STRICTURES
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Andrii |. Semenenko
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ABSRTACT

Introduction: Nowadays operative treatment of corrosive esophageal strictures remains one of the difficult and unsolved problems in surgery. The level of postoperative
complications such as anastomotic leak (develops in 7-30% of cases), infections, pneumonia, pleural empyema, mediastinitis, peritonitis, postoperative corrosive strictures is
still rather high.

The aim of our work was to improve the results of surgical treatment of patients with corrosive esophageal strictures by analyzing and refining on conservative therapy options
as well as differentiated approach to each operative treatment method.

Materials and methods: 44 patients with corrosive esophageal strictures operatively treated during the period of 1993-2017 were examined. Indications for each of
esophagoplasty techniques were established. In colon bypass of the esophagus (26 patients) infusion therapy for prevention of ischemic transplant disorders, roentgenologic
and prevascular preparation of future colonic transplant, anti-reflux colonogastric anastomosis were suggested. In gastric esophagoplasty (10 patients), clinically modified
transhiatal extirpation of the esophagus with gastric tube plastics, an original method of lengthening of gastric graft, is preferred in clinical practice. Two patients underwent
ileocecal segment esophagoplasty because of simultaneous esophageal and gastric lesion or colon diseases.

Results: The best method of esophagoplasty associated with a small number of postoperative complications is clinically modified gastric tube esophagoplasty with formation of
single extrapleural esophagogastric anastomosis. In cases when the stomach cannot be used and the marginal artery is well marked, isoperistaltic retrosternal colonoplasty with
preservation of blood supply due to the left colonic artery is indicated. Suggested method of ileocecal segment esophagoplasty is used in simultaneous esophageal and gastric lesion,
providing the formation of relevant reservoir (the cecum instead of the stomach), antireflux mechanism and preventing the development of peptic ulcers and transplant strictures.
Conclusions: Operative treatment of corrosive esophageal strictures remains a great challenge for surgeons and should be based on individual choice of proper method of

esophagoplasty and final intraoperative decision making.

KEY WORDS: corrosive strictures, stomach, colon, ileocecal segment

INTRODUCTION

Nowadays operative treatment of corrosive esophageal
strictures is still one of the difficult and unsolved problems
in surgery. Esophageal strictures most often develop after
esophagus burns, radiation therapy, esophageal varices
sclerosis, mycosis, infectious diseases, collagen disease etc.,
peptic strictures — after reflux-esophagitis, corrosive strictu-
res — after the surgery [1, 2, 3, 4]. There is a great variety of
treatment methods of corrosive esophageal strictures both
conservative (gullet bougienage, various types of dilation)
and operative, but today there is no common view as to the
most optimal of them. It refers first of all to the choice of eso-
phagoplasty technique, specifically the choice of transplant
for gullet plastics, surgical approach, placement, types and
methods of esophago-organ anastomosis formation, pre-
vention and treatment of complications such as anastomotic
leak occurring in 7-30 % cases, development of infections,
pneumonia, pleural empyema, mediastinitis, peritonitis and
postoperative corrosive strictures. Besides, postoperative
mortality rate remains rather high - 3.5-30% [5, 6, 7, 8, 9].
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THE AIM

The aim of our work was to improve the results of surgical
treatment of patients with corrosive esophageal strictures
by analyzing and refining on conservative therapy options
as well as differentiated approach to each operative treat-
ment method.

MATERIALS AND METHODS
44 patients with corrosive esophageal strictures operatively
treated at surgery clinic Ne 1 of Vinnytsya National Piro-
gov Memorial Medical University and the Department
of eosophagus and gastro-intestinal tract surgery of state
institution “Institute of General and Emergency Surgery
of National Academy of Medical Sciences named after
V.T.Zaitsev” during the period of 1993-2017 were exami-
ned. The age of the patients ranged from 18 to 82 years. The
great majority of patients were individuals of 30-59 years.
There were 38 patients with post-burn gullet strictures, 3 -
with postoperative corrosive strictures, 5 — with peptic strictures
after reflux-esophagitis. Among the patients with post-burn
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Table I. Pathologic states and reconstructive operations performed in patients with constrictive diseases of the esophagus

Number of

Pathology Surgery i
Post-burn corrosive strictures Colon patch esophagoplasty (ascending, transverse, descending) 5
Colon patch esophagoplasty by Montenegro 4
Retrosternal plastics with the right half of colon 13

Intrapleural esophagoplasty with the colon
Removal of colon patch with formation of gastrocolonic anastomosis
Intrapleural esophagoplasty with the stomach

Gottstein’s operation
Clinically modified gastric tube esophagoplasty

3
1
1
Resection of the esophagus with plastics by Lewis 6
2
1
2

Plastics with ileocecal segment

Postoperative corrosive Reconstruction of esophagogastric anastomosis 1
strictures Plastics by Heller-Dorr 2
Strictures after reflux- Resection of the middle and lower third of the esophagus, esophagogastric anastomosis 1
esophagitis Clinically modified gastric tube esophagoplasty 1
Plastics by Heller-Dorr 3

gullet strictures the causes of the burns were: accidental inges-
tion of strong alkaline solution - in 18, electrolytic (battery)
solution - in 6, concentrated acids (nitric, acetic, hydrochloric,
sulfuric, orthophosphoric and others) - in 9, unknown liquid -
in 5 patients. Two of three patients with postoperative corrosive
strictures had been previously operated for ring stricture of the
lower third of the esophagus, and one patient had undergone
gastric tube esophagoplasty followed by the development of
esophagogastric anastomosis stricture.

Distribution by sex showed the prevalence of males
(74.5 %). All the patients underwent comprehensive clin-
ical and laboratory examination. Instrumental methods
(ultrasound and spiral computed tomography) were used
with mandatory study of barium passage to determine
esophageal obstruction degree.

In order to prevent ischemic disorders and improve co-
lonic transplant nutrition as well as to prevent postoperative
complications, the patients assigned to undergo esophagoplas-
ty received the suggested preoperative (a day before scheduled
operation), intraoperative and postoperative infusion therapy
which included intravenous administration of 4 ml of 5%
mexidol in 200 ml of saline solution two times a day, 100 ml
of tivortin once a day, intravenous slow infusion of 1 ml of 1%
nicotinic acid solution two times a day (useful model patent
of Ukraine Ne 78205 of 11.03.2013 “The method of prevention
of colonic transplant ischemia in esophagoplasty”).

RESULTS AND DISCUSSION
All 48 abovementioned patients underwent reconstructive
operations listed in the table (table I).

Colon patch esophagoplasty was performed in 26 patients. It
was carried out predominantly for post-burn corrosive strictures
in high stricture localization as well as in cases when the stomach
could not be used as a transplant because of the burn, oncologic
lesion or inappropriately formed gastric fistula. The most prefer-
able method of esophagoplasty in clinical practice is isoperistaltic
retrosternal plastics with colon segment consisting partially of
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ascending, transverse and descending colon with preservation
of blood supply due to the left colic artery. In order to study the
angioarchitectonics of the colon we performed angiography
and occlusion of supplying vessels preserving the major blood
supplying arcade for the development of collaterals in it (patent
of Ukraine on invention Ne103847 of 25.11.2013 “The method of
colonic transplant preparation for esophagoplasty”). In 20-30 days
after the adaptation of colonic transplant to colonoplasty the main
stage of operation was performed - colon patch esophagoplasty
with simultaneous formation of anti-reflux anastomosis between
the lower end of transplant and anterior antral wall by the clinic’s
method (patent of Ukraine on invention Ne103862 of 25.11.2013
“The method of antireflux colonogastric anastomosis formation”).
In postoperative period the patients received enteral feeding with
high-caloric formula through nasogastric tube or gastric fistula as
well as the administered infusion, antibacterial and anti-inflam-
matory therapy. On the 8-10" day assessment of anastomoses
was done by X-ray examination after oral administration of
water soluble contrast agent. After that the patients were allowed
to take first liquid and then solid food by mouth. The following
postoperative complications developed: esophagocoloanasto-
motic leak (1), partial esophagocoloanastomotic leak (2), in late
postoperative period - stricture formation. Partial anastomotic
leaks were managed conservatively. Esophageal strictures were
treated conservatively by bougie dilation. Three patients died after
retrosternal plastics with the right half of the colon: one from acute
cardiovascular insufficiency, one as a result of esophagocoloanas-
tomotic leak with subsequent development of pleural empyema
and mediastinitis and one because of bleeding.

Esophagoplasty with the stomach was performed in 10 pa-
tients: in 8 patients — after post-burn strictures and in 2 - for
peptic strictures after reflux-esophagitis. In clinical practice
the most preferable method is transhiatal extirpation of the
esophagus with clinically modified gastric tube esophagoplasty,
an original method of gastric transplant lengthening (useful
model patent of Ukraine Ne 85680 of 25.11.2013 “The method
of gastric transplant lengthening”). Transplant formed from the
stomach (gastric tube) has a number of advantages: affinity of
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esophageal remnant tissues and the stomach; good blood supply
provided by the right gastro-cranial artery; need for placing one
cervical anastomosis (but not three) with no severe pulmonary
complications in case of its leak; less extent of the operation and
its better tolerance by the patients. The major complication after
esophagoplasty with the stomach was partial esophagocoloanas-
tomotic leak after Lewis operation in 5 patients and after gastric
tube esophagoplasty in 2. There were no lethal cases.
However, there are instances when the above mentioned
esophagoplasty methods as those with the colon and the stom-
ach cannot be performed. This occurs in simultaneous lesion
of the esophagus and the stomach (as in burns) or in colon
diseases (malignant invasion to the corresponding portion of
the colon, its necrosis), as well as in poorly marked marginal
artery. Besides, those types of esophagoplasty have a number
of disadvantages: absence of appropriate reservoir, anti-reflux
mechanism (cardia performs its function), leading to peptic
ulcer formation with subsequent development of transplant
strictures. Because of those reasons 2 patients underwent
esophagoplasty with ileocecal segment preserving the blood
supply due to iliocolic artery and vein (useful model patent of
Ukraine Ne 78206 of 11.03.2013 “Ihe method of gastroplasty
with ileocecal segment”). This type of plastics was chosen for
them because of combined burn injury of the esophagus and
the stomach and inability to use colonic segment because of
poorly marked marginal artery. The suggested method of
esophagoplasty with tube ileocecal segment has the following
advantages: it takes into account individual characteristics of the
patients when esophagoplasty with the stomach is impossible;
adequate conditions for transplant blood supply; the possibility
to lengthen the transplant to required sizes; preservation of
anti-reflux mechanism due to ileocecal valve with less risk of
reflux and inevitable development of peptic esophagitis, peptic
ulcers and colonic transplant strictures; preservation of reser-
voir function of the artificial stomach (in new conditions it is
the cecum that fulfills its function). The following postoperative
complications occurred: partial leak of esophagoileoanastomo-
sis in one patient which was managed conservatively. No late
postoperative anastomotic strictures were noted.

CONCLUSIONS

1. Operative treatment of corrosive esophageal strictures
remains a great challenge for surgeons and should be
based on individual choice of proper method of eso-
phagoplasty and final intraoperative decision making.

2. The patients assigned to scheduled esophagoplasty sho-
uld undergo complete and comprehensive laboratory
and instrumental investigation including 3-D computed
tomography and angiography.

3. The best mode of esophagoplasty with less number of
postoperative complications is considered to be clini-
cally modified plastics with the stomach by Chernousov
with formation of single extrapleural esophagogastric
anastomosis. In cases when the stomach cannot be used
but the marginal artery is well marked isoperistaltic
retrosternal colonoplasty is indicated with blood supply
preservation due to the left colic artery.

4. The suggested method of esophagoplasty with ile-

ocecal segment is used in simultaneous lesion of the
esophagus and the stomach, providing the formation
of appropriate reservoir (the cecum instead of the
stomach), antireflux mechanism which enables to
avoid the development of peptic ulcers and transplant
strictures.
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SANIBOAEQ®IUNT 3HUXKYE PIBEHb CUCTEMHOIO 3ANAJIEHHA Y
KIHOK 3 OXKUPIHHAM

Bapgum M. Hepo6openko, AnHa B. JlaBpeHko, Terana B. MamonToBa, Jliogmuna E. BecHina, Irop I1. Kaiigawes
BULLMI ZEPXKABHUI HABYATIBHII 3AKNAL YKPATH «YKPATHCHKA MEZUYHA CTOMATONOTIYHA AKAEMIS», MOJTTABA, YKPATHA

PE3IOME

Bcryn: 3ani3o Bipirpae BaxnuBy ponb B GyHKLIOHYBaHHI iMyHONOIYHOTO HarNAAY 3a PaXYHOK 10T0 CTUMYNIOKOUNX Ta AUPepeHLIiloIuMX BAACTBOCTEN Ha IMYHHY cuctemy.
OMUpIHHA CYNPOBOAXKYETHCA XPOHIUHUM HU3bKO iHTEHCMBHUM 3ananeHHAM i MoXe CynpoBOAXYBaTUCb 3MIHOK KOHLIeHTpaLlii 3ani3a B CMpoBaTLi KPoBi.

MeToto focnifKeHHA (Tano BU3HaYeHHA PiIBHA CUCTEMHOTO 3ananeHHa npy 3anizoaediluTHill aHeMmii y XBOPUX Ha OXMPIHHA

Marepianu Ta meTopu: B nocnigxenHi 3anu yuactb 40 XiHoK i3 3anizofediuutHow aHemiero (30 3 0xmpikHA Ta 10 6e3 0xupiHHA) Ta 10 3 0XUPIHHA 3 aHANOTIYHIM BiKOM
(KoHTponbHa rpyna). OLiHI0BaNW NOKa3HYKY reMorpamm, napameTpie 06MiHy 3ani3a (cupoBaTKoBe 3ai30, GepUTH, rencuauH, 3aranbHa 3ani03'a3yloya 3AaTHICTb CMBOPOTKM
KpOBI, HaCUUEHHA TPaHCPepHHy 3ani3om) Ta MapkepiB 3ananeHHa: C— peakTUBHOTO Binky i iHTepnelikiy-6 B (MpoBaTLi KpOBI.

Pe3ynbTatu: Bci nauientin 6ynu xinouoi ctati 3 cepeaHim Bikom 40,3+7,59 pokiB. Mpy po3noginy XBopux 3a IPUYNHOK BUHUKHEHHA Ta CTYNEHeM TAXKOCTI 3ai30AeQiluTHiT
aHeMii BCTaHOBNEHO BiACYTHICTb BIpOTiAHOT piHULi Mix rpynamin. C — peakTUBHUI 6inok 6yB 3HAUHO BIALLMM Y XKIHOK B KOHTPOMbHIl rpyni B MOPIBHAHHI 3 rpynamu XiHoK 3
3anizogediuutHoro aHemieto (p <0,05), TMM yacom rpynu 3 3anizogediLMTHOK aHeMiel Manu B NOPIBHAHHI Mix 06010 He 3HauMMi po36ixkHoCTi (p> 0,05). linTepneiikin-6
TaKOX MaB BULLYiA PiBEHb B KOHTPONbHIiA Fpyni B NOPIBHAHHI 3 Fpynamy XiHOK L0 XBOPY Ha 3ani3oaediunTHy aemito (p <0,05) Ta Ha npoTueary C— peakTuBHUiA 6inok rpyn
3 3ani304ediLMTHOI aHeMi€l Many 3HauMMy po36ixHICTb Mix coboto (p <0,05). fencuamH cupoBaTKY KPOBi 6YB BULLMM Y KiHOK 3 3ani30aediLnTHOK aHeMielo 6e3 0XKIMpiHHA
(p <0,05) y nopiBHAHHI 3 FPyNOoI0 XiHOK 3 3ai304ediLTHOK aHEMIEID 3 OXXMPIHHA Ta KOHTPONBHO IPYNOKD, AKi He Man 3HaunUmoi po3bixHocri (p >0,05).

BucHoBOK: PiBeHb C1CTeMHOr0 3ananeHHa Npu 3anizofeQilnTHili aHemii y XBOPUX Ha OXXMPIHHA HUKYMIA, YUM Y XBOPUX i3 3aNi30AeiLMTHOI aHeMi€lo, LU0 BU3HAYaNoCA 3a
piBHAMM iHTepneiiKiHy-6 Ta C — peakTuBHOTO 6inKy B CMpoBaTLi KPOBI.

KJTIOYOBI CJTOBA: oxupiHHs, cucTemHe 3ananeHHaM, 3ani304ediLuTHa aHemis

ABSTRACT

Introduction: Iron plays an important role in the functioning of immunological monitoring due to its stimulating and differentiating effect on the immune system. Obesity is
accompanied by chronic low grade inflammation and may be accompanied by a change in the concentration of iron in the blood serum.

The aim of the study was to determine the level of systemic inflammation in iron deficiency anemia in patients with obesity.

Materials and methods: 40 women with iron deficiency anemia (30 with obesity and 10 without obesity) and 10 with obesity of a similar age (control group) participated in
the study. We evaluated hemogram parameters, indicators of iron exchange (serum iron, ferritin, hepcidin, total iron binding capacity, transferrin saturation) and inflammatory
markers: C-reactive protein and interleukin-6 in the blood serum.

Results: All patients were females with an average age of 40.3 + 7.59 years. In the distribution of patients by the cause and the severity degree of iron deficiency anemia,
there is no probable difference between the groups. C-reactive protein was significantly higher in women in the control group as compared with the groups of women with iron
deficiency anemia (p <0.05). Meanwhile, the groups with iron deficiency anemia had insignificant differences (p> 0.05). Interleukin-6 also had a higher level in the control
group as compared with the groups of women who had iron deficiency anemia (p <0.05) and, in contrast to the C-reactive protein of the group with iron deficiency anemia, had
a significant divergence (p <0.05). Hepcidin of blood serum was higher in women with iron deficiency anemia without obesity (p<0.05) as compared to women with obesity
and control group who did not have a significant difference (p> 0.05).

Condlusions: The level of systemic inflammation in iron deficiency anemia in patients with obesity is lower than in patients with iron deficiency anemia, which was determined
by levels of interleukin-6 and C-reactive protein in the blood serum.

KEY WORDS: obesity, systemic inflammation, iron deficiency anemia.
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3ANIBOJEQILNT 3HVXKYE PIBEHb CUCTEMHOTO 3AMANEHHA Y XIHOK 3 OXWPIHHAM

BCTYN

3ai30 Bifiirpa€ BaX/IMBY PO/Ib B iIMyHO/IOTiYHOMY HaT/IAL]
3a PaXyHOK JIOTO CTUMY/IIOIOUNX Ta AMQepeHIiloounx
BJIACTUBOCTeNl Ha iMyHHY cucremy. Hedinut itoro, 3
aHemiero abo 6e3 Heil, OB A3aHNI1 31 3MiHaMM y 6araTbox
MOJIEKY/IIPHYX Ta KTITMHHUX IMYHHUX peakuiii [1], mpn
LbOMY CITIOCTEPIraloThCA MEHII BMPa)KeHi SMiHM B CUCTEMI
ryMOpa/bHOro iMyHitety [2]. [TifTBepmKeHHAM LIbOMY €
IIPOBEZEHI JOCITiIPKEHHA, AKi II0Ka3YIOTb, 1110 PiBEHb 3ali-
3a B Makpodarax perynoe BUpoOIeHHs HUMY LIUTOKIHIB
[3]. Kpim TOTO0, 3HVMKEHHS 10T PiBHA TAKOXX MOPYLIYE iX
HnponyKyBaHHA niMpountamu [4].

Ba>x1MBOI MOJIEKYIOM0, 110 peryioe oOMiH 3ai3a Ta
Oepe y4acTb pasoM i3 mposamajbHUMM LVTOKiHAMU B
PO3BUTKY CHCTEMHOTO 3allajieHHs, € rencuams [5]. Ak
HACTI/IOK L}i€l B3a€EMOJl, TOITIMHAHHA 3a/1i3a 3 DKi 3HIKY-
€TbCA NIJIAXOM I'eIICUJVH - OITOCEPEIKOBAHOTO 3SMEHIIEHH A
eKcrpecii peporopTIHY eHTepOLUTIB (€AMHUM BiToMUM
Ha CbOTOJIHI eKCIIOPTepOM 3ajli3a), L0 IPU3BOANUTD IO
3HVDKEHHA BMICTY LMPKYJIIOOYOTO PiBHA 3a/1i3a, AKE I0-
CUTIOETBCA IIPUTHIYeHHAM eKCIIOPTY 110r0 3 Makpodaris
LIJIAXOM TOTO K M€XaHi3My.

[Mounnatoun 3 2006 poxy, xomu Bekri et al.[6] Bnepire
OIMCaB B3a€MO3B’A30K MiX TelICUANHOM, AediluToM
3amisa ta oxupinaaM (OXK), ax ¢axTopa XpoHiuHOrO
HM3bKO iIHTEHCHBHOTO 3amajieHH: [7], BegyThcs AUCKYCil
JIMIIE PO BIIMB CaMOTO KAacKajly 3allajibHOI peaklil Ha
MeTabomni3M 3amisa. OTKe, OCTa€ MUTAHHS YU feinuT
3aJ1i3a MOXKe IIPU3BECTH /IO SHVDKEHHA CUCTEMHOI 3aI1aib-
HOI peakxuii.

META JOCNIAXEHHA

MeTor ROCTiPKEHHA CTaNno BU3HAYEHH PiBHA CUCTEM-
HOTO 3alla/IeHHs IpMu 3ajisofediunTHii aHeMii y XBopux
Ha OKMPiHHA.

MATEPIANIA TA METOAMU

Hocnimxenns 6yno mpoBefeHe Iic/aA JO3BONIY KoMmicii
3 6ioeTMKM YKpaiHCBbKOI MeAMYHOI CTOMATONOTiYHOI
akapeMmii, yci o6cTexxeHi ocobu mipnucanyu JoOpOBiIbHY
inpopmosany sroxy.

O6c¢Texxeno 40 XBOpUX KiHOK Ha 3anisomediunTHy
a"emito (3A) (30 xinok i3 cymytnim OJK ta 10 6e3
OXK), Axi 3HaXOAWINCD Ha JTIKyBaHHI y MOMIKTiHIYHOMY
BifmineHHi 1-oi MicbKol KiIiHi4HOI nmiKapHi M. [lonTaBa B
nepion 3 6epesHs 2016 poky no civenn 2017 poky. Ipymy
nopiBHAHHA ck1amn 10 xinok xBopux Ha OJK 6e3 3IA.

Kpurepisimm BkoueHH: Oyia HasABHICTD 3amizopedi-
LUTHOIL aHeMil, [0 BCTaHOBJ/IEHA Ha OCHOBI: piBHA IreMor-
no6iny (HB) < 120 1/ /11 XiHOK, O3HaK MiKPOLIUTO3Y Ta
rinoxpomHoi aneMii (Mean Corpuscular Volume (MCV) <
80 ¢1, Mean Corpuscular Hemoglobin (MCH) < 27,5 mr,
Mean Corpuscular Hemoglobin Concentration (MCHC)
<335 1/11, 3a HASABHOCTI piBHS CMBOPOTKOBOTO 3ai3a (C3)
< 11,5 MKMO7IB/71, 3aTa/IbHOI 3a/1i303B’A3y040] 3[JATHOCTI
cuBopoTku KpoBi (333C) > 72 MKMO/B//, HACUYEHHS

tpaHcepuHa 3anisoMm (HT3) < 15% ra piBHeM peputnny
< 12 Hr/M/I B cMpOBaTIi KPOBi.

BusHaueHHA mapaMeTpiB KpOBi INPOBOAMINCA Ha
remarojoriuHomy aHaznisaropi BC 3000 Plus Mindray,
Shenzhen Mindray Bio-Medical Electronics Co., Ltd.

BusHaueHHs piBHA 3aji3a B cMBOPOTILi KpoBi Ta 333C
nposopuayu Habopamu pearentiB TOB «Cmaitn/Ia6»,
Ykpaina. HT3 npoBoauniocs MeTogoM pPO3paxyHKY BMICT
C3/333C*100%.

Pisens peputuny (OOO «Ankop-Bbuo», Pocis), rercu-
nuny («Peptide Enzyme Immunoassay (EIA) Protocols»,
Peninsula Laboratories, LLC, CIIIA), C - peakTuBHOTO
6inky (CPB) (OOO «Xema», Pocist) Ta iHTepeiikiHy-6
(UT-6) (3AT «Bekrtop-Bect», Pocist) B cupoBariii KpoBi
IIPOBOJVIIY METOZIOM iIMYHO(EepPMEHTHOTO aHaIi3y.

Takox BciM mallieHTaM IpOBOAMIN BU3HAUEHHA PiBHA
3arasibHOrO 017Ky, 3aranbHoro 6inipy6iny, AJIT, ACT, kpe-
aTUHiHY, €HJOCKOIIiYHi Ta PEHTIEHOIOTi4Hi 06cTeXXeHHA
LITYHKOBO-KUIIKOBOTO TPaKTY, /11 BUK/IIOYEeHH:A BUPa3-
KOBO - 3alla/IbHMX 3aXBOPIOBAHb HA MOMEHT JIOC/iKEHH .

[ns1 BCix XBOpUX 0OCTEXXeHHsI BKIIOYAIO BUMIPIOBaH-
HA aHTPOIOMETPUYHMX IOKAa3HMKIB: 3piCT, Maca Tina,
OKPY>KHICTb TaJlii Ta CTErOH, 004MCIeHHA 1HIEKCY MacK
tina (IMT). Ingekc po3paxoBy€eTbCs SIK BiTHOIICHH A Macu
TiTa B Ki/Torpamax (Kr) 1o KBaipaTy 3pocTy B MeTpax (M?).
OJX y popocnux BCTaHOB/TIOBANOCA 3TifHO BU3HAYEHH:
BOO3 na ocuosi (IMT) > 30 kr/m2.

XapakTep po3nofiny >KMpoBOi TKaHMHY BU3HAYAETHCS
3a JJOIIOMOro10 KoedillieHTa OKPYXHICTb Taslii/OKpyX-
nictb crerod (OT/OC). Benmnunna OT/OC xinok > 0,85
cBigunTh mpo abgominanpHuit Tun OXK.

I3 gocnmimkeHHs 6y10 BUKIIOYEHO XBOPHUX, AKi Ha MO-
MEHT JOCTiPKEeHHA: BXKMBA/IM IIPeNaparTy 3a/1i3a IpOTATOM
OCTaHHIX 3 MicALiB, BXXMBaJ/IN YacTillle HDK 10 3 pasiB Ha
Tiokzienb HII3II mpoTAroM ocranHix 6 MicALiB, CTaHM 3i
3HAYHMMI KPOBOT€YaMM 3a OCTaHHI 6 MicALliB, OHKOIa-
TOJIOTi0, ay TOIMYHHI 3aXBOPIOBaHH, TOCTPi Ta XpOHiYHi
3aXBOPIOBAHHS, 1IJ0O MOXXYTb IPU3BECTHU 10 TKAHMHHOI
rinoKcii, XpoHiYHa HMPKOBA HELOCTATHICTD, XPOHIYHi
3aXBOPIOBAHHA IT€YiHKY 3 T€NATOLIE/TIONAPHOI0 HEJOCTAT-
HICTIO, BeTeTapiaHCTBO, BariTHICTb Ta JTaKTaLlif.

CractuyHa 06poOKa OTPMMAHMX HAHUX BUIIOBHEHA
3a JjoroMororo nporpamHoro nakera SPSS 17.0. Hocro-
BipHiCTb po36iKHOCTEN (p) aHTPOIIOMETPUYHMX JAHUX
Ta reMaToJIOTiYHMX ITOKa3HUKIB OI[iHIOBaaM 3a OIHO-
(baKTOPHUM AUCIIEPCIIHUM aHATi30M /I He3aJTeKHUX
rpyn (ANOVA). [Insa Bcix BUAiB aHajIi3y CTaTUCTUYHO
3HAYYLIMMM BBaXKau BigMinHOCTI ripu p <0,05.

PE3YJIbTATU
O6cTexxeHi iHky Mamu cepepHiit Bik 40,3+7.59 poxkis.
[Tpu posmopiny XBOpuX 3a IPUYMHOI0 BUHUKHEHHA Ta
cTyneHeM TKKOCTi 3[JA BCTaHOBIEHO BifiCYTHICTb Bi-
POTiIHOI pisHMIII MiX TpyIIamMu.

IIpu ananisi aHTpOOMeTPMYHMX JAHMX XKiHOK rpymna 3[JA
3 O)K mana craructirgso 6i1bimit nokasuyk IMT B opis-
HaAHHi 3 rpymnoro 3[JA 6e3 OXK (p < 0,05) ta He Mana cTaruc-
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Ta6nuug l. AHTponomeTpruHa xapakTepucTika xgopux Ha 3[1A 3 7a 6e3 0 (M+SD)

MokasHuk pyna 30A 3 OX lpyna 3[1A 6e3 OXK KoHTponbHa rpyna
OANHULA BUMipY (n =30) (n=10) (n=10) P
Bik, pokis 40,3+7,59 37,1 9,55 42,1+8,55 >0,05
3picT, M 1,66 £0,04 1,65+ 0,05 1,67+ 0,03 >0,05
Bara, kr 86,8+ 5,74° 62,6 +£4,69° 90,2+3,58° <0,05
IMT, kr/m? 31,1£0,97° 22,7 +1,33° 32,0+1,21° <0,05
OT/0C,cm 0,88+0,03° 0,72+0,03® 0,88+0,02° <0,05

MpumiTka: aa, BB = He 3HauMMa po36iXHiCTb; aB = 3HaUUMa PO36iXKHICTb.

Ta6nuug I1. Moka3HukK remorpamu Ta napameTpiB 06MiHy 3ani3a y xiHok 3 3[1A 3 Ta 6e3 0K (M£SD)

MokasHunkK Ipyna 30A 3 OX Ipyna 3[A 6e3 OXK KoHTponbHa rpyna

oAuHULA BUMipYy (n =30) (n=10) (n=10) P
EputpounTn, 10%/n 3,98 £0,26 4,0+0,2 4,3+0,2 >0,05
Hb, r/n 90,4+10,3° 91,6+ 8,65° 129+3,8° <0,05
MCV, on 71,6 £5,1° 72,0+ 4,8° 88,4+4,6° <0,05
MCHC, r/n 316,6 £19,42° 316,3+ 15,82 338,9+6,0° <0,05
MCH, r/n 22,6 +1,952 22,7 +1,832 29,9+1,3¢° <0,05
Fe 3*, Mkmonb/n 5,6+2,38? 7,3%+1,4° 15,3+2,34® <0,05
333C, MKmonb/n 74,5+2,0° 73,8+1,32 61,0+4,96° <0,05
HTX ,% 7,743,302 9,8+2,0° 25,0+2,5¢° <0,05
DepuTuH, Hr/mn 4,7+2,68° 3,5+£2,932 29,7+10,8® <0,05

lpumiTKa: aa, BB = He 3HaulMa Po36iKHICTb; aB = 3HauNUMa Po30iKHICTb.

TUYHOI 3HAYMMOI PO30DKHOCTI B HOPIBHAHHI 3 KOHTPO/IBHOIO
rpynoo (p > 0,05). AHasi3 Bemunzy criBBigHOIIeHHA OT/
OC BuABuUB, 1O BCi JOCTIPKYBaHi XBOPi 1€l Ipymy Manu
abmoMiHaIbHMII TUI BiK/TaieHHs1 XKnpoBol TKaHyHYM (TaomI).

ITokasuuku Hb, MCV, MCHC, MCH, C3, HT3 ta depu-
TUHY y TPyTIax XiHOK XBopyx Ha 3JJ A 6e3 Ta 3 O)K nopiBH:HO
3 KOHTPOJILHOIO IpyTIOfo 6y 3Ha4HO MeHIymy (p <0,05) Ta
MaJTi B TIOPIBHSHHI MK COO0¥0 He 3HauMMi PO30DKHOCTI {070
X mapametpis (p>0,05). 333C Ha poTMBary y rpymnax »KiHOK
xBopux Ha 3[JA 6e3 Ta 3 OJK NOpiBHAHO 3 KOHTPOJIBHOIO IPY-
oo 6yB 3Ha4HO BuIM (p <0,05) Ta MaB B OPIBHAHHI MK
€06010 He 3HaUMMi po3bixHOCTI (p> 0,05) (Tabm.II).

CPb 6yB 3HaYHO BUIIMM Y >KiHOK B KOHTPOJIbHIlI TPy B
HOpIBHAHHI 3 rpynamy xiHok 3 3JA (p <0,05), TiM 4acom
rpymu 3 3[JA Mamu B NOPIBHAHHI MDK 0000 He 3HA4MMi
posbixuoCTi (p> 0,05). IUI-6 Tako>X MaB BULLMIA piBEHDb B KOH-
TPOJIbHI IPYTIi B MOPiBHAHHI 3 IPyIaMy >KiHOK 1110 XBOPi/n
Ha 3]JA (p <0,05) Ta na nporusary CPb rpymu 3 3[JA mam
3Ha4MMy po30ODKHICTB Mk coboto (p <0,05). [ericnmus cupo-
BaTKV KpOBi OyB BymM y iHok 3 3[JA 6e3 OXK (p <0,05) y
HOPiBHAHHI 3 rpynamy XiHoK 3 3[JA 3 OJK Ta KOHTpOIbHOIO
TPYIIOI0, SIKi He Maj 3Ha4mMoi po36ibkuocTi (p >0,05) (Puc.1).

OBbIroBOPEHHA

Hamre gocnifpykeHHs II0Ka3ano CTaH MeTaboMi3My 3arIi3a,
a came medinuT, mpu abcomroTHiit (cipasxHii) 3TA (Hb,
MCV, MCHC, MCH) [8] BUKOPUCTOBYIOY) JOCTaTHbO
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IIMPOKWII CIIeKTP IOKasHMKIB itoro obminy (C3, HT3,
333C ra ¢epurnny)[9] Ta OCHOBHUX IpO3aNaTbHUX
MapkepiB B rpynax xiHok 3 3JJA 3 ta 6e3 OJK B mopiBHAHHI
3 KOHTPOJIBHOIO TpyTmoo 6e3 3TA.

SIK BUOHO CTATMCTUYHOI Pi3HUIIi B TapaMeTpax IeMo-
rpaMI Ta MapKepiB rOMeoCTasy 3ajli3a MiX JIOCTiIKyBa-
HVMU I'PyIaMy KiHOK He 6y710, OKpiM rencupnny. OgHak,
piBeHb GepuTHRY, AK 6i1Ka rocTpoi pasu 3amanenH: [10],
B cuposarii kposi 6ys B rpymni 3[1A 3 OJK memro Buimit
(4,7+2,68) uixk B 3[JA 6e3 OXK (3,5+2,93 Hr/Mi1), a KOHIIEH-
Tpanis 3aniza Hyok4a (5,6+2,38 MKMOJIB/JT), IIi pe3y/IbTaTi
Y3TOIDKYIOTbCA 3 faHUMMU JiTeparypu [11]. Hanporusary
IIbOMY B KOHTPOJIbHIiI TPy piBeHb (epUTHHY Ta 3ajisa
0yB B Mexkax Hopmu (29,7+10,8 Ta 15,3+2,34 BinnosifHO).

B ocraHHI pokM OXUpPiHHA BUBYA€ETbCA, K CTaH XPO-
HiYHOTO HM3bKO IHTEHCUBHOTO 3aIlajieHHs, 1[0 BUHUKAE
BHACTIJOK 30i/IbIlIeHHsT MacH )XMPOBOI TKAHMHY Ta HaJ-
MipHOIO IIPOAYKII€EI0 MeJiaTOPiB 3amajeHHsd, 30KpeMa
IJT-6 Ta CPB[12].

B namomy gocmifpKeHHi My CIiocTepiraam Takox Iifi-
BuileHun piserb IJI-6 B KoHTponbHIiN rpymi (2,1+1,4
Ir/Mi1), 1[0 Manu 3Ha4MMi PO36DKHOCTI B MOPIBHAHHI 3
rpynamu xinok 3 3[JA B nmoepHanHi 3 OXK (1,6+0,8 nr/
mi) ta 6e3 OXK (0,9£0,7 nr/mi), pe3ynbTaTi 4acTKOBO
Y3TOIKYETbCA 3 NPOBefieHNM HociimxeHHAM Feng-Xue
et al.[13] Ta Ekiz et al[14]

Hami maHi mogo iHIIOro Mapkepa 3amaabHOL peak-
nii (CPb) y nopiBusnHi rpyn 3 3[JA 6e3 OXK Ta 3 OXK
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PuicyHok 1. Mapkepu cuctemuoro 3ananexs C(PB — (A), I71-6 — (5) Ta rencuauny - (B) y xsopux xiHok Ha: 3[1A 3 0K — (1), 3[1A 6e3 0X — (2) Ta koHTponbHoi rpyni (3)

(5,0+2,1mr/m11 Ta 5,94+2,0 MI/MJI BifIIOBiZHO) He MAalOTh
3HAYYIOl CTATUCTUYHOI PO361KHOCTI, IO /INIIIe YaCTKOBO
Y3TOIPKYETHCA 3 PE3y/IbTaTaMy IOIEPESHBO IIPOBEEHNMMU
pocmimkeHHamu Sanad et al.[15], 10 MOXX/IMBO ITOSCHUTY
BcTaHOBIeHOIo Chengetal. [16] and Karl etal. [17] Hass-
HICTIO BU3HAYHOTO CTYIEH: OKMPiHHA [/ MigBUILEHHA
TeIICU/IMHY Ta 3aIla/IbHUX MapKepiB.

Are TIpy NIOPIBHAHHI 3 KOHTPOJIBHOIO TPYIION, [ie JIAIIe
xinkn 3 OXK (21,3£12,0 mr/vt) Tarpynioro 3[1A 3 OJK HasiBHa
3HaYHA CTaTMCTMYHA PO3ODKHICTD, IO MiATBEpIHKyeE HaIli
IIPUITYLEHHSA OO0 3HVDKEHHA PiBHA CUCTEMHOT'O 3aIla/IeHHA
npu 3aisofediliuTHii aHeMii y XBOPYUX )KIHOK Ha O>KVPIiHHSL

[encupye - NenTUAHMIT TOPMOH, KNI BURUIAETbCA IIe-
YiHKOIO 1 afUITOLIMTAMIU Ta BiTHOCUTHCS 0 TOCTPO (Ha3oBUX
Oi/IKiB, CMHTe3 SIKOTO PEry/II0EThCS LVPKYIIOYIM B KPOBi

i IGIOHOBAHMM B KJIiTMHAaX piBHEM 3aJli3a, aKTUBHICTIO
epUTPOIIOe3y Ta CCTeMHMM 3allajieHHAM. Tomy B Oypb-
AKUI YaC eKCIPECis TeNCUVHY BUSHAYAETHCA B3aEMOJIIEI0
LIMX IIJLAXIB i BITHOCHOI CHJIOK0 KOJKHOTO 3 LIMX OKPEMMX
curHaniB. Komu BMICT 3ai3a B opraHismi mifBuiennit Ta
HasBHE 3allajleHHA BUAINEHHA TeTIICUVHY MiIBUIIYETbCA
[18]. Mane gocmimyKeHHs BUSBIIO 3HAYHE 301/1bILIeHHS PiBHS
rercupyHy B rpymi 3 3[1A 6e3 OXK (25,4+8,6 Hr/min), mpy r1o-
piBHAHHi 3 rpynoro 3[1A 3 OK Ta konTpOo/nbHOW (16,6 £ 11,9
Hr /M1 Tal4,4 + 12,0 Hr/Mm BignosinHO). JaHuit pesynbrat
noni6éHmMit o nposeneHoro Raj Vuppalanchi et al. Post-hoc
HOPIiBHAIBHOTO TECTYBAHHA, fKe IT0Ka3a/I0 3HAYHO OLIbII
BMCOKMI piBEHD reTICUMHY B cupoBaryi Kposi rpu I ta I11
crynens oxxupinaa (IMT > 35kr/m?) y nopiBH:AHHI 3 0coba-
M, ki Maym I ctyninb oxxupinasa i Hopmansanit IMT [19].

329



Bagum M. Heno6opeHKo Ta iH.

BUCHOBOK

PiBeHb cucTeMHOro 3amajieHHA Iy 3ajisomeinnTHiN
aHeMil y XBOpUX Ha OXXMPiHHA HVDKYMIA, YMM Y XBOPUX i3
3a/1i30fepilUTHOI0 aHeMI€I0, 10 BI3HAYAIOCA 32 PIBHAMU
inTeprnelikiny-6 Ta C — peakTMBHOTO Oi/IKy B CMPOBATLi KPOBI.
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DEVELOPMENT OF INFORMATIONAL-COMMUNICATIVE SYSTEM,
CREATED TO IMPROVE MEDICAL HELP FOR FAMILY MEDICINE DOCTORS
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ABSTRACT

Introduction: Today mobile health's protection service has no concrete meaning. As an research object it was called mHealth and named by Global observatory of electronic health's
protection as“Doctor and social health practice that can be supported by any mobile units (mobile phones or smartphones), units for patient s health control, personal computers and other
units of non-wired communication”. An active usage of SMSin programs for patients™ cure regimen keeping was quiet predictable. Mobile and electronic units only begin their development
inmedical sphere. Thus, to solve all healths protection system reformation problems a special memorandum about cooperation in creating E-Health system in Ukraine was signed.

The aim: Development of ICS for monitoring and non-infection ill patients™ informing system optimization as a first level of medical help.

Materials and methods: During research, we used systematical approach, meta-analysis, informational-analytical systems™ schemes projection, expositive modeling.
Developing the backend (server part of the site), we used next technologies: 1) the Apache web server; 2) programming language PHP; 3) Yii 2 PHP Framework.

In the frontend developing were used the following technologies (client part of the site): 1) Bootstrap 3;  2) Vue JS Framework.

Results and conclusions: Created duo-channel system“doctor-patient”and “patient-doctor” will allow usual doctors of family medicine (DFM) take the interactive dispensary cure
and avoid uncontrolled illness progress. Doctor will monitor basic physical data of patient s health and curing process. The main goal is to create automatic system to allow doctor
regularly write periodical or non-periodical notifications, get patients™ questioning answers and spread information between doctor and patient; that will optimize work of DFMs.

KEY WORDS: ICS, duo-channel connection, medical help quality, chronic non-infection maladies, DFM

INTRODUCTION
Progress and development of informational-communica-
tive system (ICS) that can be seen during last decade, can
make qualitative changes in many humane life spheres.
Informatisation is often understood as synonym for XXI
century. Recent years are full of such notions as “internet
society” or “internet service”. Health protection as a social
sphere also actively takes part in informatisation. Internet
service takes more and more new medical spheres: pro-
phylaxis, rehabilitation, epidemiological analyses, expert
analyses and ruling of medical-organizational services (like
distance-checking patients in consultation centers, keeping
electronic medical cards or medical-social registers) [1].
Today mobile health's protection service has no concrete
meaning. As an research object it was called mHealth and
named by Global observatory of electronic health s protection
as “Doctor and social health practice that can be supported by
any mobile units (mobile phones or smartphones), units for
patient's health control, personal computers and other units
of non-wired communication”. An active usage of SMS in pro-
grams for patients” cure regimen keeping was quiet predictable.
Mobile and electronic units only begin their development in
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medical sphere. Thus, to solve all health's protection system
reformation problems a special memorandum about cooper-
ation in creating E-Health system in Ukraine was signed. [2].
WHO claims that development, successful application and
using of electronic health's protection program is based on 5
main subjects: monitoring, creation of electronic medical doc-
umentation, analysis of tendency and ways of development with
further result publication to inform patients, who will understand
itbetter. In case of strategically and systematically well done appli-
cation electronic health protection system can cause a revolution
in all health's protection sphere, by supplying all patients, who
use mobile phones or other gadgets, with medical information
and on-line help. Such type of medical service has great advan-
tages, especially for patients, who live in far or hard-accessible
regions and will not get a medical help in other way [2].
Researching and development of mHealth services and
additions became one of the most important subject among
scientific society. mHealth now is used for monitoring,
prophylaxis and diagnostics of maladies(3].
Development of Internet medical registry social system
has a lot of advantages for health's protection system, for
example, lower and more effective management of great
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Pic. 1. Component structure of ICS

amount of patients’ information and centralization of their
medical data [4].

Inlow-developed countries we see high interest for capitaliza-
tion of wide medical electronic internet system for development
of medical information-searching services that then may make
better medical monitoringand patients' consultations. We have
got proved facts that claim this system usage can really help to
avoid such problems as lack of specialists, not high qualification,
or/and non-conformity to patient needs, price of service and
transport, lack of proved information sources [5].

Anactive usage of SMS in programs for patients® cure regi-
men keeping was quiet predictable. This cheap or free service
helps sending messages, so patients have no extra-need of a
live talk. Doctor can oversee all messages to get the picture of
patient s state. In such way mobile health's protection units
can save humane life, low a number of illness cases and lack
of working capacity and low medical service expenses for
patients with chronic non-infection maladies because main
part of medical expenses in low-developed and developing
countries are based on such patients [6, 7].

However, non-infection maladies are one of the main
causes of high mortality rate. Among 57 million registered
deaths, non-infection maladies cause at least 36 million,
including 14 million at the age 30-70 years [8].

Mobile and electronic units only begin their development
in medical sphere. Thus, to solve all health's protection
system reformation problems a special memorandum
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about cooperation in creating E-Health system in Ukraine
was signed. We have created and took into application
a special system of e-reminder for patients with arterial
hypertension that had already proved it's medical, social
and financial effectiveness on regional level [9].

Nevertheless, we have no fully done system of connec-
tion with dispensary patients viz. duo-channel system of
DFM-patient communication to attend patient during
their dispensary cure.

THE AIM

Development of ICS for monitoring and non-infection ill
patients’ informing system optimization as a first level of
medical help.

MATERIALS AND METHODS

During research, we used systematical approach, me-
ta-analysis, informational-analytical systems' schemes
projection, expositive modeling.

Developing the backend (server part of the site), we used
next technologies: 1) the Apache web server; 2) program-
ming language PHP; 3) Yii 2 PHP Framework.

In the frontend developing were used the following
technologies (client part of the site): 1) Bootstrap 3;
2) Vue JS Framework.
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Results and discussion

ICS developed by us as a type of first level medical help
today is one of vital options for modern high-quality
medical service.

ICS today is a collection of organizing and technical units
for information saving and exchange. It's main operations
include (Pic. 1):

— Registration of patients and medical information col-
lecting;

— Data processing;

— Data saving;

— Analytical data processing;

— Taking management decisions;

— Subsystem of duo-channel connection.

The ICS subjective and objective patient’ state, anamnesis and

diseases' data are taken from “Out-patient’s cards” (registra-

tion form Ne 025/0). Physical data are sent from questioning

results that are sent before to each patient personally. Diagno-

sisand passport data are taken from registration form Ne025/o;

such information as: purpose and number of visits to DFM

and specialists, information about dispensary examination,

number of additional analyses (laboratorial or instrumental)

and their results, prescribed cure, number of exacerbation,

ambulance calling and hospitalization, is gathered. Each

doctor has to take an inner audit, using questioning, to get

information about full medical information of any patient, his/

her attitude to health s state self-control, risk factors, keeping

healthy way of live and prescribed cure. Taking all this into

account, doctor can monitor, analyze and compare all data to

make further management decisions.

The ICS also has to protect medical confidentiality and
personal data, and doctor gets an agreement to get and work
with this information. All information is confidential, each
patient, registered in this system, has access only to his/her
personal page and information about his/her disease but has
an ability to correct information. During creation of informa-
tional system (IS) and database (DB) we kept system ability to
widen to change and add information during cure. And after
such operations any program code has not to be changed.

Gathered information is analyzed and processed using
algorithms of previous processing and saving of medical
data. Then all information is saved by system of control of
database (SCDB) and then goes into subsystem of analyt-
ical processing that archives medical data, their protection
from unauthorised access and visualization of processing
results in a form of diagrams and graphics. Thus, doctor
has a possibility to do the analytical processing of given
information about any patient's dispensarisation, to ana-
lyze questioning results, health state examinations, etc. In
the end, all generalized information is sent to the analytical
center to some concrete hospital to be then accumulated
and analyzed by specialists of some department or ward.

Among other tasks, presented in this program, we have
reception and sending of messages by addressees, and saving
of this information in database (DB). Users can access their
personal page after passing the special authorization (registra-
tion). Unauthorized users are readdressed to the first start page.
Doctors' and patients’ data are saved separately in database.

After some processing and query routing the program will re-
new information about user's last site activity to show his/her
status: off- or on-line. Each user starts in program new caching
of all information and the program fixes the time of last user"s
activity on the site, that helps to value ICS productivity.

For bigger comfort and simplicity of using of subsystems of
processing, registration and data saving, and duo-channel con-
nection, we created a special addition with screen form, at the
start page of which one can see a basic information about patient
(passport data and diagnosis) and information about general
health state, based on the physical data. On the upper panel
of personal page patient can find such elements as function
“reminding” that shows recent and upcoming questioning and
examinations and function “incoming messages” and button to
be out of personal page. All incoming messages are saved in DB.
During message sending system checks all possible addressees,
because only concrete patient can send a message to concrete
doctor and vice versa. Depending on whether patient/doctor
is on-line, messages are either coming to him/her directly or
saved in cache memory. And if user is on-line but not in a chat,
he/she will be notified about new messages.

Created duo-channel subsystem allows doctor to make an
active dispensary monitoring of patient and to avoid unexpect-
ed disease's progress by dynamic monitoring of main physical
data of patient, his/her live regime and cure. This sytem allows
sending periodical or non-periodical messages-notifications
about some recommendations and prescribing to health
self-control (taking blood pressure, or glucose-level in blood,
keeping of healthy lifestyle and cure process or necessity of re-
al-time visit to DFM) to single patient or patients’ group. These
notifications are can be not answered on, but doctor can see
whether patient had seen them or not. Other group of messages
contains questions (about health state) that have to be answered
in real-time after sending. After getting, analyzing, processing
of information doctor gets results and decides, if it is necessary,
to visit patient, to call him/her for an examination, to call an
ambulance, or to make a hospitalization. Logically, patient gets
amessage with commands for the mentioned deeds. In the case
on need, patients can consult doctor on-line. All information
is generalized and saved in DB.

Duo-channel connection of ICS allows not only monitor
health state of patient, react on it's changing, but also en-
list patients for them can self-control their physical state,
keeping healthy way of life and medical prescriptions.

In Ukraine presented ICS technologies are only develop-
ing. Our ICS allows all hospitals modernize the monitoring
system as a first type of aid in the first level. Moreover, we
have to admit that new program is very comfortable for all
new Internet-users, like doctors and patients both: for them
we have created comfortable and understandable interface,
program is settled and prepared simply and each user can
freely operate with additions. This software helps to send all
messages to all patients of different age categories quickly.

We concider, mentioned method of distance communi-
cation with using of modern communication units makes
cure effectiveness higher, decreases expenses of both doctor
and patient and in general increases quality of medical help
with non-infection maladies.
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CONCLUSIONS

1. ICS is a gathering of organization and technical units
for saving and processing of information that allows
take interactive dispensary cure and quickly send mes-
sages-notifications to wide circle of patients.

2. Regular duo-channel connection helps patients improve
self-control, make patients more responsible for their he-
alth and keep healthy lifestyle and medical prescriptions.

3. Developing of this program helps decrease the amount
of work and optimize it for DFMs, improve quality of
first medical help.

4. New program is very comfortable for all new Inter-
net-users, like doctors and patients both: for them we
have created comfortable and understandable interface,
program is settled and prepared simply and each user
can freely operate with additions.
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ABSTRACT

Introduction: Prevention of dental diseases in children is the priority item on the modern dentistry agenda. Among the undeniable factors known as contributing into caries
incidence, there is fluoride content in the external environment, especially in drinking water, which is the main source of fluoride intake.

The aim: This study is aimed at evaluating dental caries indices in children and adolescents inhabiting in areas with optimal and high-level fluoride concentration in drinking
water and assessing their level of oral hygiene.

Materials and methods: To explore the caries epidemiology in the regions with optimal and high fluoride content, we examined 315 children aged 6, 12 and 15 who live
in the city of Poltava (fluoride content in drinking water is 0.9-1.2 mg /1) and 91 children of the same age residing in the village of a town type Mashivka (fluoride content in

drinking water ranges from 1.7 t0 2.9 mg /).

Results: More than half of the 6-year-old children of both groups have decayed teeth.
The comparative analysis of the prevalence and intensity of caries in the children aged 12 and 15 years demonstrated a significant increase in the number of individuals diagnosed

to have caries with increasing age in both groups.

Conclusions: Our research suggests that, along with the number of other cariogenic factors, fluorosis contributes to a more intense course of caries progression.
This situation demands wider health policy measures to support primary and secondary caries prevention and management among the children.

KEY WORDS: dental caries, fluorosis, children

INTRODUCTION

Prevention of dental diseases in children is the priority
on the modern dentistry agenda. Oral health has been
recognized as an integral component of the right to health.
Oral health of an individual starts developing in the early
childhood and depends on the general health condition as
well as on the influence of environmental factors.

Dental caries continues to be a major public health issue
worldwide, even in developed countries. Despite the dynamic
development of dental technologies, the caries prevention
still remains challenging for health care and medical science.

Caries is the most prevalent chronic childhood diseases that
occurs as much as 5 times more often than asthma, 4 times
more often than obesity, and is 20-fold more common than
diabetes. There exists a viewpoint presuming that caries is a
disease difficult to be cured or can not be cured at all, i.e. an
irreversible disease, due to the complex interaction of cultural,
social, behavioural, nutritional and biological risk factors asso-
ciated with its initiation and development [1].

Environmental impacts rank one of the leading positions in
triggering caries. The composition and properties of commu-
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nity drinking water, in general, affect the general health of the
population and the development of dento-facial system in par-
ticular. Among the undeniable factors known as contributing
into caries incidence, there is fluoride content in the external
environment, especially in drinking water, which is the main
source of fluoride intake [2]. However, the role of fluoride in
the development of caries is far from being unambiguous.

At low concentrations of this element in drinking water,
the prevalence of the disease reaches high rates, up to 98 -
100% [3]; optimal fluoride content contributes to the reduc-
tion of caries incidence. Fluoride concentration exceeding
over the optimal values does not cause anti-caries action [4];
fluorine in the concentration of 20 mg / 1 against cariogenic
diet contributes to the development of experimental caries
[5]. That is, epidemiological characteristics of caries in chil-
dren can differ in terms of regions they live in.

THE AIM
This study is aimed at evaluating dental caries indices in
children and adolescents inhabiting in areas with optimal
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Table . Distribution of the children by age

Age Polt?va ) Mashivka
(years) (a city) (a village of a town type)
I group 1l group
6 105 40
12 105 29
15 105 22
Total 315 91
Table 1. The prevalence rate of dental caries in primary and permanent teeth in the children
df DMF
Age (years) : . : "
6 60% 57,5% 3% 58,0%*
12 45% 20,7% 63% 72,4%
15 - - 81% 95,5%*

*- the difference is probable, p <0,02

Table Il1. Intensity of caries in primary and permanent teeth in the children

df DMF Oral hygiene index by Fedorov-Volodkina
Age (years)
I ] 1 ] I ]
6 2,0+0,22 2,48+0,43 0,05%0,03 1,83+0,24* 1,9+0,12 3,23%£0,12
12 1,0£0,13 0,52+0,48 1,5+0,14 4,1+0,51* 2,6£0,1 2,78+0,18
15 - - 2,8+0,25 6,18+0,75* 1,6+£0,07 2,32+0,19

*- the difference is probable, p <0,02

and high-level fluoride concentration in drinking water
and assessing their level of oral hygiene.

MATERIALS AND METHODS
To study the caries epidemiology in the regions with optimal
and high fluoride content, we carried out thorough dental exa-
mination of 315 children aged 6, 12 and 15 who live in the city of
Poltava (fluoride content in drinking water is 0.9-1.2 mg /1) and
91 children of the same age residing in the village of a town type
Mashivka (fluoride content in drinking water ranges from 1.7 to
2.9 mg /). The findings obtained were recorded in the WHO
designed standard oral health assessment form for children.
The following indices were employed to assess caries
epidemiology in the children depending on fluoride
content in drinking water: caries prevalence in primary
and permanent teeth, caries intensity indices (df, DMF),
oral hygiene index by Fedorov-Volodkina (1971). ‘Caries
Marker’ (VOCO) was used to verify the diagnosis of caries.

RESULTS AND DISCUSSION
315 children from Poltava who were examined according
to WHO scheme made up the I group 1; 91 children from
Mashivka constituted the II group (Table I).

The analysis of the data obtained by carrying out the epide-
miological survey of children of the first and second groups
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allowed us to reveal some peculiarities of caries prevalence
(Table II). The prevalence of caries in temporary teeth in
6-year-old children of the first group made up 60% (Table II).
The average intensity according to the values of df index was
2.0 £ 0.22 tooth per an individual examined (Table III). At the
same time, in 6-year-old children of the second group this figure
equaled 57.5%, (Table II) against caries intensity of 2.48 + 0.45
tooth per an individual (Table III), i.e. more than half of the
children in this age of both groups had decayed primary teeth.

According to the DMF index, the prevalence of dental caries
in 6-year-old children of the first group corresponded to 3% (3
children), and the caries intensity rate was 0.05 + 0.03 tooth. The
prevalence rate of caries in permanent teeth among 6-year-old
children in the second group reached 58.0%, i.e. more than half of
the examined children of this age have decayed permanent teeth.
The prevalence of caries of temporary teeth in these children,co-
incides with the prevalence of permanent teeth caries (57.5% and
58.0% respectively) with intensity rate of 1.83 + 0.24. Thus, 6-year-
old children from the city of Poltava, where fluoride content in
drinking water is within the optimal limits, have significantly lower
prevalence rate and intensity of caries in permanent teeth than the
children from the village of the town type Mashivka, where fluoride
content significantly exceeds the permissible concentration.

The prevalence of temporary teeth caries in 12-year-old
children of the first group by df index was 45%, its intensity
reached 1,0 £ 0,13 teeth per an individual. The children of
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the second group aged 12 years demonstrated the preva-
lence rate of caries of temporary teeth reduced to 20.7%.
The similar situation is observed in terms of indices of the
caries intensity of temporary teeth. The caries intensity of
caries of temporary teeth in 12-year-old children is 0.52. In
our opinion, this dynamics is associated with an accelerated
physiological replacement of decayed temporary molars
with permanent molars in the region with high fluoride
level in in drinking water.

The prevalence of caries in permanent teeth in 12-year-
old children of the first group is 63%, and its intensity
is 1,5 + 0,14 per an individual. The prevalence of caries
for this age group by DMF index according to the WHO
reports corresponds to the average level, and its intensity
according to the WHO is identified as low. At the same
time, the prevalence of caries in permanent teeth among
12-year-old children of the second group makes up 72.4%.
According to WHO, this prevalence rate can be regarded
as an average. The intensity of caries in permanent teeth
up to 12 year age doubles and is 4,1 + 0,51 teeth per an
individual examined (p <0,05). This level of caries intensity
is described as high in accordance with the WHO scale.

When comparing the prevalence and intensity of caries
by DMF indices in 12-year-old children, the significant
rise in the number of children with decayed teeth has been
observed with increasing age in both groups. However, the
children from Mashivka (high fluoride content in drinking
water) demonstrate more that 2.7-fold higher intensity of
caries in permanent teeth compared with the children resid-
ing in Poltava (optimal fluoride content in drinking water).

The prevalence of caries in permanent teeth in 15-year-
old adolescents of the first group makes up 81% and its
intensity is 2.8 + 0.25 teeth per an individual. According
to WHO data, the prevalence of caries in this age group is
considered as of high level, and intensity is of the average
level. In 15-year-old adolescents of the second group, the
survey revealed a significant increase in prevalence, risen
by nearly 1/3 that reached up 95.5%, an increase in caries
intensity was observed to go up to the age of 15 years, and
its index is 6.18 + 0.75 teeth per an individual.

Indices of prevalence rate and intensity of caries in per-
manent teeth are considerably higher in the children of all
the subgroups from Mashivka.

The children of both groups have found out to have
carious lesions of molars detected in their typical sites:
the central fossa and distal fissure on the upper molars;
distal buccal fissure and the blind fossa (fossa caecum)
on the buccal surface of the lower molars. Moreover, the
children of the second group are found out to have carious
lesions in sites with enamel destruction, e.g.: tubercles,
smooth surfaces of molar crowns. The areas with signs of
caries-affected dentin were stained with “Caries Marker”
in contrast to the intact areas of teeth (enamel, dentin).
Carious lesions in incisors were more often detected on
contact surfaces, less often on the vestibular surface in
areas of enamel destruction. In the children of the pri-
mary school age, carious cavities in the permanent teeth
affected with fluorosis had a relatively small “inlet”, with

undermined edges of the enamel. The carious cavities were
localized within the mantle dentin, and quite often within
the parapulpal dentine. Dentin in the site of the carious
cavity was softened, of light colour, and was easily removed
by an excavator. The results described above point up the
active course of the carious process.

Having assessed the oral hygiene status indices we can con-
clude the oral hygiene status of the 6-year-old and 15-year-old
children residing in Poltava can be rated as satisfactory (cor-
respondingly 1.9 and 1.6), while the 12 year-old children have
unsatisfactory oral hygiene status (2.7) (Table 3). The analysis
of the oral hygiene status indices of the children residing in
Mashivka shows high values of oral hygiene status (Table 3).
6-year-old children from Mashivka have significantly higher
hygiene indices than the children from Poltava that range
within the poor level (3.23 + 0.12). Then, with increasing
age, oral hygiene status indices somewhat improve and in
the group of 12-year-old children reach the values of 2.78 +
0.18 that allows us to assess the their oral hygiene status as
“unsatisfactory” (p <0,05). There is no probable difference
between the levels of oral hygiene in the children of the two
groups. At the age of 15, the oral hygiene status index by
Fedorov-Volodkina index becomes significantly better than
the average and equals 2.32 + 0.19, but is identified as “poor”
by its quality, and remains significantly worse in comparison
with the level of hygiene in the children of the first group.

According to the results of our study, the prevalence
rate of caries among the children of Poltava aged 6 and
12 corresponds to the average level according to WHO
standards, while 15-year-old adolescents are identified to
have high prevalence rate of caries. The intensity of caries
in 6-year-old and 12-year-old children can be described as
low according to WHO reports, and the intensity of caries
on 15-year-old adolescents corresponds to the mean level.

The analysis of the results obtained by surveying 91
children aged 6, 12 and 15 years from Mashivka, whose
permanent teeth formed in the conditions when drinking
water contains fluoride concentration ranging from 1.7 to
2.9 mg /1, has shown the average prevalence rate of dental
caries and high intensity of the caries process. Especially
marked cariogenic situation has been found out in the
6-year-old children. Our research suggests that, along with
the number of other cariogenic factors, fluorosis contrib-
utes to a more intense course of caries progression.

Thus, summing up the results obtained by surveying
the children from the city of Poltava and from the village
of a town type Mashivka has demonstrated the low level
of their oral health, as evidenced by the values of indi-
ces of caries prevalence and intensity in temporary and
permanent teeth. This situation demands wider health
policy measures to support primary and secondary
caries prevention and management among the children
and in this way to reduce the burden of caries. The data
obtained testify to the inadequacy of individual and
population-based approaches in fighting against caries.
Paediatric dentists should specify and develop a range of
goals and tasks to advocate preventive approach rather
than restorative.
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INCIDENCE AND RISK FACTORS OF SPINA BIFIDA IN CHILDREN
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ABSTRACT

Introduction: The pathogenesis of spina bifida depends on time, region, race and ethnicity. It is found in 4.7 per 10.000 of live born children worldwide.

The aim: Theincidence in children of Northern Bukovina was analyzed. The spina bifida incidence for 2007-2016 in this region, as well as, compared to some countries according
to EUROCAT data was studied.

Materials and methods: A retrospective study to analyze the risk factors for spina bifida was carried out. A case-control study was conducted using clinical records of 34
children with this pathology (16 boys and 18 girls) aged 0-18 years living in Northern Bukovina. 44 case records of healthy children (26 boys and 18 girls) were compared.
Results: According to EUROCAT, the prevalence of spina bifida in the studied countries varied in the range of 0.13-0.50%o. The spina bifida incidence in Northern Bukovina
(0.22 %o) does not exceed the statistics for Ukraine (0.29 %o) throughout the study period.

Condlusions: This study provides a comprehension overview of a number of factors determining spina bifida risks: third pregnancy, miscarriage, high emotional stress during pregnancy,
TORCH infection in pregnant, poor housing, maternal age, co-habiting, residence near contaminated lands, hard physical work preconceptionally, smoking habits, military service, etc. The
most probable spina bifida preventive factors in children are: high school education of parents and using folic acid during the first trimester of pregnancy. Nevertheless, our data present
new factual material, which requires further in-depth study, itis already clear that all the above indicators are associated with increased risk for spina bifida-complicated pregnancies.

KEY WORDS: spina bifida, risk factors, incidence, children

INTRODUCTION

Practical relevance of the epidemiology of congenital anomalies
(CA) study is their relation to the Eco-afhiliated diseases group
used as the quality indicators of the environment; WHO. Ob-
serving the dynamics and prevalence of CA contributes to the
prevention of this pathology and its effectiveness [1, 2].

The most important preventive measures is the clinical
examination system of the CA and the risk factors identifi-
cation; which can be used for the preconception care 3, 4].
For the genome-based prediction it is important to know
which factors generate the abnormal development: genetic
or exogenous. According to data, it was found that 23.2%
of the CA resulting with hereditary factors, 50.8% have a
multi-factorial nature and approximately 2% is related to
the influence of teratogenic factors. At the same time, the
cause of CA in 24-33% of cases remains unclear [5, 6].

Myelocele is the most common defect of the CNS. The
number of infants with this defect is steadily increasing.
In particular, severe forms of spinal hernia (rachistis,
meningomyelocystocet), as well as in combination with
other defects, became more frequent [7]. The adverse ef-
fects of cerebrospinal hernia include severe disablement,

Wiad Lek 2018, 71, 2 cz. I, 339-344

progressive hydrocephalus, paresis and paralysis of the
lower extremities and gatism in children.

It is known that the incidence of neural tube defects (NTDs)
is from 1: 500 to 1: 2000 live births in different regions and
ethnic groups, averaging 1: 1000. However, if in the family
parents or close relatives had cases of NTDs, the probability
of this defect in infants increases to 2-5%. This is subject to
the second child, if the first one was born with this defect
(incidence approx. 5%). Also, the presence of spontaneous
abortion (miscarriage), premature birth, infant mortality in
the family and relatives is also a safety signal [8]. It should be
noted that in some parts of Ukraine the reproduction dynam-
ics was investigated, and the trends are of a great concern [9].

The spina bifida incidence depends on time, region, race
and ethnicity [10]. Across the globe, this disease was found
to be 4.7/10.000 live births [11]. A higher incidence was
reported in Northern China, Eastern Ireland, Norway and
Egypt [12]. Thus, in Ireland, the occurrence of this pathology
is 3-4/1000 live births, in the British Isles — 2-3.5/1.000 live
births, and in Eastern Europe and the USA - 0.1-0.6/1000
births [13, 14]. K. Airede has reported the following inci-
dence in the middle belt of Nigeria: 7/1.000 infants [15]. It
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should be noted that Ukraine is a multiethnic country [16],
with a high proportion of interethnic marriages [17, 18, 19],
and in general this is inherent in the Slavic population [20,
21], so in the nearest future such comparative evaluations
are necessary to be done in different regions of the country.

The genetic predisposition to NTDs is a major indicator for
the inclusion of a pregnant woman in a high-risk group. A large
number of physical (radiation, thermal, mechanical), chemical
(hypoxia, teratogenic poisons, hormones, malnutrition) and
biological (viruses, protozoa, bacteria) factors which may be the
cause of this congenital malformation have also been found impli-
cated in the etiology of the formation of the spine in fetus [22, 23].

Most authors consider embryopathy at the stage of prena-
tal development of the nervous and osseous systems from
the 16th day after fertilization to the end of the 8th week
among possible etiological factors [24].

Among the risk factors of NTDs are the health history of
parents, their harmful habits, social conditions, etc., which
in different regions may have varying degrees of incidence
are of great importance [25, 26].

To date, have been found the various risk factors from mother
and fetus (threatened miscarriage, fetal chronic hypoxia, general
medical condition of the mother; etc.) of a spinal hernia in infants
[27, 28]. In recent years, the instability of the socio-economic
environment among women of reproductive age, growing prev-
alence of somatic pathology and sexually transmitted diseases,
increasing the number of women who drink alcohol and smoke
during pregnancy, changes in their reproductive behavior - late
pregnancy (over 35 years) is the basis for improvement, system-
atizing and identifying the most significant risk factors for spinal
hernia in newborn babies [29]. It should be noted that in different
regions of Ukraine there is a tendency to increase the variance
of the age of getting married and this indicator depends on the
degree of urbanization of a particular population [30, 31, 32]. All
mentioned above is a ground for a detailed research in the field of
clinical genetics, epidemiology and preventive medical programs
and genetics services development in the country [33, 34].

THE AIM
To study the risk factors and the prevalence of spina bifida
in children of Northern Bukovina.

MATERIALS AND METHODS
The medical genetic center-based study of the spina bifida
incidence was conducted in the Chernivtsi region (Nor-
thern Bukovina). The reports of the Chernivtsi Regional
Diagnostic Center of the Ministry of Health of Ukraine
were used - Form No. 49-zdorov. “Report on the provision
of medical genetic care”, approved by the Order of the
Ministry of Health of Ukraine of June 16, 1993 No. 141
(2007-2016). Also the data on the number and morbidity
of the total population children in the region is contained in
the statistical yearbooks of Chernivtsi region (2007-2016).
A retrospective data analysis using the registration genetic
cards (f. No. 149/0), approved by the Order of the Ministry
of Health of Ukraine of December 13. 1999 (2000-2016) was
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carried out to determine the risk factors of spina bifida. A
case-control study was conducted using clinical records of
34 children with this pathology (16 boys and 18 girls) aged
0-18 years living in Northern Bukovina. The diagnosis of
spina bifida for all examined children is exposed at the time
of newborn birth. To identify risk factors, 44 case records of
healthy children (26 boys and 18 girls) were compared. The
control group was formed on a population basis, as only chil-
dren whose parents were habitually resident in the territory
of Northern Bukovina were subject to registration.

From the parents was collected the following data: maternal
age, social class, birth order, social habits, education level, place
of residence, family annual income, general medical condition,
fetoplacental insufficiency, miscarriage threat, polyhydramnios/
oligohydramnios, nuchal cord and gestational age. Premature/
mature birth. Gynecological history, presence of abortions and
miscarriages in anamnesis. Planned/unplanned pregnancy.
Consumption of folic acid during first trimester of pregnancy
and high emotional stress. TORCH infection in pregnant.
Consumption of contraceptives and other drugs (medicines).

We calculated spina bifida incidence as the ratio of the cases
registered by the medical genetic service during this period of
time to the number of infants and multiplied by 1000:

spina bifida (total) «1000

spina bifida incidence = ——
number of infants

The measure of association of the analyzed attributes
was determined using the Odds Ratio (OR), expressed by
the formula:

A
_ A/
OR = NI
D
where A - the presence of spina bifida and the risk factor;

B - presence of spina bifida and the absence of
the risk factor;

C - the the healthy children and the risk factor;

D - the healthy children and and the absence of
the risk factor.

The confidence interval (CI) for OR was calculated at
significance level 95%. If the odds ratio was less than 1.
then the risk was reduced; if = 1. then there was no risk, if
more than 1. then the risk was present.

For the assertion about the difference predicate, gener-
ally accepted probability level (p) <0.05 in medical and
biological studies was taken into consideration. With such
values of “p’, the observed changes in the studied features
are true for 95 or more cases out of 100.

All data was analyzed by nonparametric methods of
variation statistics using the MedCal software (2006) [35].

RESULTS

The spina bifida incidence for 2007-2016 in this region, as
well as, compared to some countries according to EURO-
CAT data was studied (Table I).
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Table L. The spina bifida incidence among newborn infants of Northern Bukovina and according to EUROCAT (per 1000 live births, %o)

Region 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total
Northern Bukovina 0.00 0.30 0.00 0.09 0.27 0.17 0.26 0.17 0.00 0.29 0.22
Ukraine 0.24 0.52 0.32 0.55 0.41 0.34 0.29 042 - - 0.39
Ireland 0.40 0.61 0.38 0.52 0.52 0.40 0.55 0.56 0.00 - 0.50
Republic of Malta 1.28 0.71 1.20 0.25 0.23 0.23 0.48 0.45 0.00 - 0.46
Netherlands 0.28 0.17 0.22 0.23 0.23 0.12 0.13 0.06 0.13 - 0.17
Norway 0.22 0.16 0.19 0.18 0.15 0.15 0.11 - - - 0.17
Portugal 0.00 0.16 0.05 0.19 0.00 0.18 0.07 0.07 0.19 - 0.13

According to EUROCAT, spina bifida incidence in the
population of studied countries varied in the range of
0.13-0.50 %o.

Table I shows, that the spina bifida incidence in North-
ern Bukovina does not exceed the data for Ukraine
throughout the studied period. Among the analyzed
countries, the highest overall prevalence rate for the an-
alyzed years was in Ireland (0.50 %o), and the lowest in
Portugal (0.11 %o). In the Northern Bukovina (0,22 %o),
spina bifida was found 1.7 times less frequent than in
Ukraine (0.29 %o). According to Table 1. the spina bifida
incidence was compared to data from the Netherlands
(0.17 %o) and Norway (0.17 %o). Incidence in the republic
of Malta was 2.1 times higher than in Northern Bukovina
(0.46 %o). Low inidence of spina bifida was observed in
Portugal (0.13 %o).

Table II reports the most strong spina bifida risk factors.
The analysis of risk factors has identified, that the female
sex of a child is a risk factor for the development of spina
bifida (OR = 1.63). In the analysis of the birth order it was
found that the third pregnancy is a possible risk factor for
the development of this pathology (OR = 5.63). History of
preterm birth, unintended pregnancy, abortion, miscar-
riage and anemia in pregnant women are also risk factors
of spina bifida.

According to Burmeister R. et al., 21% of mothers who
gave birth to children with spinal anomalies suffered
from toxicosis in the I trimester of pregnancy, and 24.1%
of them had infectious diseases. The risk of miscarriage
at 7-14 weeks was reporetd in 21% of pregnant women,
and in most of them the previous pregnancies ended
with miscarriage. 23% of women had a medical abortion
procedure [36].

Consumption of folic acid in the I trimester of pregnancy
is a spina bifida-preventive factor. Additional folic acid
intake in the near-conception period reduces the risk of
developing this pathology by approx. 70% [37].

To study the factors associated with the spinal cord
diseases incidence, V.S. Polunin et al. studied the health
status of 569 children with disabilities in the development
of the spinal cord and their parents and found that the
most significant are the factors affecting the body of a
woman during pregnancy, especially in the I trimester. The
authors cite the latest figures according to which in 69.4%

of mothers the course of pregnancy and childbirth was
accompanied by various acute diseases (acute respiratory
viral infections, flu, angina, nasopharyngitis, bronchitis,
acute gastritis, enteritis, etc.). The analysis of the health
status of parents of children with myelodysplasia has shown
that they have higher general and chronic morbidity, as well
as TORCH infection detection [22]. In our study TORCH
infection in pregnant women is a possible risk factor of
congenital hydrocephalus (OR = 6.16).

In 2004, the work of A. Vieira was published, where us-
ing meta-analysis of data from various studies, it was not
possible to detect the relationship between NTDs with the
birth order; however, based on the calculations there was
made a conclusion on the increased risk of spina bifida in
infants with the birth order [38].

Overview of amniotic fluid analysis found that in the
presence of both polyhydramnios and small veins in
pregnant women there is a risk of development of the
mentioned CNS pathology in a child (OR = 2.80 and OR
= 1.31. respectively).

The collation of the frequency of social risk factors in
the study- and comparison group showed the most signif-
icant factors for the prognosis of spina bifida in newborns,
such as: residence near contaminated lands (OR = 6.16),
multi-national marriage (OR = 1.34), socially disadvan-
taged marital status (single women) (OR =2.41), maternal
(>35 years) (OR = 2.59) and paternal age (OR = 6.54),
lifestyle habits (smoking, drinking), high emotional stress
of a pregnant (OR = 13.23).

A U-shaped relationship between maternal age and spina
bifida risk was has been found in analyzing the results of CNS
disorders dynamic monitoring in China [39]. According to
this study, the incidence is higher among children of women
< 20 years and > 30 years; the association of defects from
the group of defects of the neural tube with low birth weight
was reported. J. Nazer et al. [40], based on the analysis of
the 30-year investigation of the risk factors in the etiology
of congenital anomalies in Latin American hospitals shows
a statistically significant increase in the incidence of these
defects in infants weighing less than 1500 g, which also
corresponds to the results obtained in our work.

Social class of the spouses plays an important role in this
pathogeny. Thus, with the social status of a “worker” as a moth-
er and father, as well as in the presence of severe physical labor,
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Table I1. The most strong spina bifida risk factors in children of Northern Bukovina

Risk factor OR cl Difference probability
Female sex of a child 1.63 0.66-4.01
| pregnancy 0.50 0.20-1.25
Il pregnancy 0.41 0.14-1.22
Il pregnancy 5.63 1.89-16.80 p<0.05
Abortions 293 0.68-12.70
Miscarriage 2345 2.86-49.25 p<0.05
Prematurity 1.33 0.31-5.77
Unintended pregnancy 1.66 0.64-4.30
Consumption of folic acid during | trimester of pregnancy 0.50 0.20-1.23
Stress during pregnancy 13.23 1.56-51.91 p<0.05
Anemia 1.01 0.41-3.49
Miscarriage threat 0.57 0.23-1.40
Gestosis during | trimester of pregnancy 1.17 0.38-3.61
TORCH infection in pregnant 6.16 1.95-19.47 p<0.05
Chronic fetoplacental insufficiency 1.90 0.63-5.78
Polyhydramnios 2.80 0.48-16.29
Oligohydramnios 1.31 0.18-9.83
Social factors:
Residence with parents 0.37 0.13-1.05 p<0.05
Low income 0.59 0.22-1.63
Residence near contaminated lands 6.16 1.59-19.47 p<0.05
Multi-national marriage 1.34 0.36-5.08
Age at delivery:
< 18 years 1.30 0.08-21.62
26-35 years 1.02 0.39-2.67
> 35 years 2.59 0.69-9.72
Father’s age before conception:
< 18 years 0.09 0.01-0.74 p<0.05
26-35 years 1.44 0.53-3.86
> 35 years 6.54 1.65-25.85 p<0.05
Mother’s educational level:
Secondary 1.08 0.38-3.00
Incomplete secondary 9.21 1.05-80.69 p<0.05
Specialized secondary 1.17 0.45-3.01
Higher 0.31 0.11-0.89 p<0.05
Impact of physical factors during pregnancy 1.05 0.41-2.70
Unregistered marriage 241 0.88-6.59 p<0.05
Social status of a worker 1.86 0.67-5.19
Hard physical work during pregnancy 5.44 1.05-28.18 p<0.05
High emotional stress 1.22 0.43-3.46
Impact of chemical factors during pregnancy 0.63 0.11-3.63
Smoking 2.81 0.84-9.35 p<0.05
High coffee intake 1.05 0.36-3.02
High alcohol intake 1.35 0.54-3.35
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Father’s educational level:

Secondary 1.08 0.38-3.00
Incomplete secondary 9.21 1.05-80.69
Specialized secondary 1.17 0.45-3.01 p<0.05
Higher 0.31 0.11-0.89 p<0.05
Social status of a worker 17.59 5.57-55.55 p<0.05
Hard physical work during pregnancy 241 0.88-6.59 p<0.05
High emotional stress 55.88 3.18-98.91 p<0.05
Impact of chemical factors during pregnancy 4.50 1.62-12.47 p<0.05
Social status of a worker 113 0.34-3.75
Hard physical work during pregnancy 35.00 9.59-72.63 p<0.05
Smoking 3.66 1.42-9.42 p<0.05
High coffee intake 1.01 0.33-3.05
High alcohol intake 0.59 0.23-1.54

there is a significant risk factor of spina bifida. The probable
risk factor is father’s military service before conception; due
to chronic stress and hard physical work connected with it.

Educational level is also important in this pathogeny. This
can be explained by the attitude of the spouses to pregnan-
cy, planned parenthood, prevention of various physical and
chemical factors impact, as well as a negative attitude to
bad habits. Thus, it has been shown that higher education
of parents is a preventive factor of this pathology, however,
father’s incomplete secondary and specialized secondary
education can be risk factors for spina bifida.

The impact of chemical factors on a father before preg-
nancy is a possible risk factor for this CNS pathology.

CONCLUSIONS

1. The incidence of spina bifida in children of Northern
Bukovina is low, compared to Ukraine, and is on average
0.22 %o per study period.

2. A large number of risk factors involved in the formation
of the embryology were studied, such as: third pregnan-
cy, miscarriage, high emotional stress during pregnancy,
TORCH infection in pregnant, poor housing, maternal
age, co-habiting, residence near contaminated lands,
hard physical work preconceptionally, smoking habits,
military service, etc.

3. Possible preventive of spina bifida incidence in a child is
higher education and consumption of folic acid in the I
trimester of pregnancy. On the basis of the exploratory
study, further studies on larger cohorts of participants
based on the development of a questionnaire addressing
specific questions will throw further light on the asso-
ciation between some maternal factors and spina bifida
and provide information for public health strategies.
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ABSTRACT

Introduction:The identification of scientifically grounded dependency of the atmospheric pollution effect on the health level of the child population within particular area
makes it possible to assess the degree of district environmental safety and provides the possibility for implementation of targeted programs and risk preventing strategies
associated with atmospheric emissions.

The aim of the study is to assess the dependence of child morbidity rate development caused by atmospheric chemical pollution, which resulted from the stationary and mobile
sources activity in terms of the Poltava region (Ukraine) as a model.

Materials and methods: Analysis of the general morbidity rate, respiratory diseases and congenital malformations rate was based on statistical data of the Poltava Regional
Health Department, the assessment of air pollutant emissions level in cities and districts of the region over 2011-2015 years was performed using data provided by the Main
Statistics Department of the Poltava region and the Department of Ecology and Natural Resources of the Poltava Region State Administration; the Microsoft Excel package with
Pearson correlation coefficient and two-choice Student’s t-test was used for the data analysis.

Results: According to the research datait was determined that each district had its own specific features in environmental hazards formation and common correlation pattern forall 25
administrative districts of the Poltava region was not specified. Ranking of regions by the level of pollutant emission effect on the child morbidity rate makes it possible to distinguish
more dangerous ecological regions. Eight areas with significant and moderate relations between the child morbidity rate and air pollution caused by mobile sources and seven areas
where air pollution was caused by stationary ones have been revealed. The main sources of air pollution are industrial emissions of the fuel and energy enterprises, manufacturing
and extractive industries, vehicle and agriculture emissions. Kremenchuk and Horishni Plavhi cities include more significant factors in formation of child morbidity rate.
Conclusions: Considering identified factors and dependencies, the targeted regional program aimed at specification, elimination and prevention of the harmful environmental

factor affecting children’s health can be projected.

KEY WORDS: technogenic emissions, child morbidity, respiratory diseases in children, correlation dependence, ecological safety

INTRODUCTION

The anthropogenic and technogenic load on the environ-
ment in Ukraine is several times higher than in the deve-
loped countries of the world. According to the strategy of
the state environmental policy of Ukraine for the period
until 2020, achieving a safe environment for the human
health is an important task of the state. The assessment
of the environmental factor effect on the population he-
alth, analysis and prediction for environmental risks are
necessary components for the implementation of the Law
of Ukraine «On the Basic Principles (Strategy) of the State
Environmental Policy of Ukraine for the Period until 2020»
[1]. The World Health Organization (WHO) indicates
the importance of air quality monitoring in terms of its
effect on the population health, which provides reliable
information, the basis for managerial decisions [2]. The air
pollution indicator as a marker of progress for achieving
the sustainable development goals in cities and energy
sectors was proposed by the World Health Organization,
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while working on the document «Measuring the benefits
for sustainable development and health» [3].

The identification of scientifically grounded relations and
the effect intensity of the atmospheric pollution factor within
the particular area on the health level of the child population
enables to assess the degree of environmental safety of the
region and provides the opportunity for implementation of
the properly targeted programs and activity algorithms for
the risk prevention associated with air emissions.

The data regarding the negative environmental pollution
impact on the health indicators of child population are widely
presented in world and domestic scientific literature. The vari-
ous studies have determined that chemical pollution of the air
causes the delayed effect on the level of primary and general child
population morbidity asa whole. The development of bronchial
asthma as well as acute respiratory pathology in children in
relation to atmospheric air pollution has been proved [3-9].

According to the World Health Organization, the air pol-
lution is one of the main environmental risk factors for pop-
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ulation health. Dicrease in the air pollution level can provide
the reduction of diseases development such as stroke, cardiac
pathology; lung cancer, chronic and acute respiratory disorders,
including asthma [3]. The correlation analysis of air pollution
and medical data of the Rivne region used by the authors [6],
have determined that the respiratory morbidity rate and mor-
tality from these diseases can be considered as the indicative
nosological units of the atmospheric quality. Some scientists [7]
have stated that air pollution causes the delayed effect on the
health condition of rural children in the Chernihiv region. The
comprehensive assessment of the medico-ecological situation
intensity for the Chernivtsi region was developed, including
determined correlation dependencies of air pollution and health
indicators [8]. The analysis of foreign scientific studies makes it
possible to distinguish the presence of common problems. Thus,
the effect of air pollution on respiratory diseases and bronchial
asthma development in children has been proven [9, 10]. The
positive correlation between the daily levels of air pollution
markers and hospitalization of children with pneumonia has
been determined on the basis of the meta-analysis [11]. How-
ever, it should be considered, that the lack of research studies
in low and middle-income countries restricts the quantitative
generalization, since the air pollution susceptibility may differ
in these population groups. Previously, we have presented
research studies on the role of air pollution in the respiratory
pathology development in children [12-14]. The World Health
Organization report [15] summarized the risk assessments and
recommended the well-argued air quality standards for partic-
ulate matter, ozone, nitrogen dioxide, sulfur dioxide. However,
it was noted that negative effects on the population health can
occur at medium and even low concentrations of pollutants.
Considering the methodology for evaluation of the en-
vironmental effect on the population health, the indicative
values (ecologically dependent) of high-grade pathologies
are the most evident, which, primarily, include respiratory
diseases in children [12]. The primary incidence rate — the
level of newly registered diseases during the calendar year on
the given territory was used for evaluation of the health level
of the Poltava region population; all acute and first-diagnosed
chronic diseases during the year were also included into the
research. Knowledge on morbidity and its structure provides
a powerful tool for protecting society and every individual
from the unfavorable environmental factors eftect. The highest
incidence rates are registered among the child population,
because the level of seeking for medical care decreases for
various reasons with the age increase (lack of necessity for a
sick leave, queues, consultations in private clinics), and con-
sequently, the information value of such indicators decreases.
Therefore, the issue regarding the environmental factors
effect on the general health condition of the children and
identification of dependencies and interrelations between
these factors at the regional level, including Ukraine in
general and its individual regions, is urgent nowadays.

THE AIM
The aim of the study is the evaluation of the children
morbidity rate development related to the air chemical

346

pollution caused by the stationary and mobile sources

in terms of the Poltava region of Ukraine as a model

region.
The following main tasks for the goal achievement have
been solved:

— analysis of the air emission dynamics caused by the sta-
tionary and mobile sources in cities and administrative
districts of the Poltava region during 2011-2015 years;

— evaluation of the dynamics for the indicators of general
child morbidity, respiratory diseases in children, the
incidence of congenital malformations in the cities and
regions of the Poltava region during 2011-2015 years
as the indicative pathology in the assessment of the
environmental condition;

— determining of the interrelations between emission
values and child morbidity rate by Pearson correlation
analysis method and Student’s t-test;

— ranking of the administrative districts of the Poltava
region based on the relation of the general morbidity
and respiratory morbidity to the air emissions cased
by the stationary and mobile sources according to the
correlation nature;

— identification of the basic principles for development of
the targeted regional program aimed at providing the
ecological safety for the child population.

MATERIALS AND METHODS

The analysis of the general morbidity level, respiratory
diseases and congenital malformations levels has been
carried out according to the statistical data of the Poltava
Regional Health Department; the level of air emissions in
cities and districts of the region according to the data of
the Main Statistics Department in the Poltava region and
the Department of Ecology and Natural Resources of the
Poltava Regional State Administration over the period
2011-2015 years has been assessed. The relation between
the studied indicators has been analyzed by Microsoft Excel
package and the correlation analysis has been performed
using Pearson coefficient and Student’s t-test [16, 17] to
determine the development of primary child morbidity
related to the level of air pollution in the Poltava region.

RESULTS AND DISCUSSION

The level of air pollution in the Poltava region is caused
by the amount of pollutant emissions from the stationa-
ry and mobile sources. In 2015, the stationary sources
produced 55.607 thousand tons of pollutants (without
carbon dioxide emissions), which was 7.308 thousand
tons or 11,6% less than in 2014. Among the stationary
sources, the enterprises of Kremenchuk and Horishni
Plavni are the main producers. Also, the regions with
gas transmission enterprises localization are annually
included into the list of the major producers of the air
pollutants, namely, Lokhvytsia region (9,14% of the re-
gional emissions), Hadiach region (5,9%), Zinkiv region
(3,23%), Shyshaky region (3,21%) and Dykanka region
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® respiratory diseases 69%

= diseases of the skin and subcutaneous tissue 6 %
= some infectious and parasitic diseases4 %

= diseases of the digestivesystem 4%

= diseasesof the eyeand adnexa 3 %

 Others3%
= Ear and mastoid process3 %

genitourinary systemdiseases 2 %

= traumas, intoxications and some other consequence of external causes 3 %

Fig. 1. Morbidity according to selected classes of the registered diseases in children aged 0-17 years in the Poltava region over 2011-2015 years
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Fig. 2. Morbidity dynamics of children aged 0-17 years in the Poltava region over 2011-2015 years

(3,11%) [17]. The toxic effects of air pollutants due to
combustion of fossil fuels caused by the mobile and
stationary pollution sources are widely represented in
the present day literature. The data regarding emissions
resulted from the mobile and stationary pollution sources
in the Poltava region have been analyzed in the research.
Such pollutants included a number of heavy metals and
their compounds (vanadium, iron, aluminum mangane-
se), compounds of chlorine and fluorine.

The structure of morbidity in children aged 0-17 years in
the Poltava region presented the significant prevalence of
the respiratory diseases, which were ecologically dependent

pathologies of the high degree (Fig. 1). More often, the
primary incidence was registered in Horishni Plavni (Kom-
somolsk); the morbidity rate has increased in Lokhvytsia,
Chutovo and Hrebinka districts (Fig. 2) for the last five
years. Horishni Plavni, Lokhvytsia and Pyriatyn districts
were registered as the regions with the high incidence of
respiratory diseases for the last five years (1192,1, 1147,7,
1107,9 per 1000 corresponding population). Significantly
increased (more than 25%) incidence of respiratory diseas-
es was registered in children of Hrebinka and Semenivka
districts (up to 858,0, 708,5 per 1000 population, corre-
spondingly) [19].
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Table 1. Dynamics of the number of emissions and child morbidity in the administrative districts of the Poltava region

Administrative districts Acon malf Amob children Aresp dis
of the region Aincr stat, t Aincr mob, t ) (p.er‘1 000 ) (p-er.1 000 ) (p.er.1 000
individuals) individuals) individuals)
Velyka Bahachka -75,5 37,7 -0,6 -310,7 -191,8
Hadiach -1153,4 -2191,8 1,3 -440,3 -313,8
Hlobyno 284,3 4.8 -0,6 -21,8 28,1
Hrebinka 123,2 -454,6 2,8 476,5 373,7
Dykanka -2270,8 -249,6 -1 -506 -409,9
Zinkiv -686,5 -318 -1,6 -102,5 -59
Karlivka -228,7 -566,6 3 111,3 146,6
Kobeliaky -17,5 -431 23 -35,2 13,7
Kozelshchyna -17,8 -94,4 2,5 -173,5 -177,5
Kotelva -113,6 -179,6 -1,3 -396,5 -297,3
Kremenchuk -35,3 -61,1 1,1 -190,4 -198
Lokhvytsia -2045,9 -688,8 -1,6 206,3 177,7
Lubny 2396,2 -469,7 -3,5 -179 -128,5
Mashivka -702,6 -423,4 0,6 -139,2 -36,5
Myrhorod -39 -285,5 3,5 -213,3 -201,4
Novi Sanzhary -261,6 -126 -0,2 -214,3 -264,3
Orzhytsia -18,3 -285,9 2,5 -145,5 -81,1
Pyriatyn -32,3 -396,5 -1,3 -660,7 -547,9
Poltava -294,9 -691,1 0,7 -163,6 -101,8
Reshetylivka -1785,1 -225,5 3,1 -341,8 -389,1
Semenivka 108,2 -239 0,5 261,4 302,7
Khorol -97,6 -485,3 0,6 -40 -63,9
Chornukhy -166,5 -146,5 33 6,2 46,9
Chutovo -66,5 -133,8 8,6 440,5 322,2
Shyshaky -128 -346,7 0,7 -273,6 -205,1
Table II. Correlation coefficients of the emission dynamics with indicators of child morbidity in the Poltava region
Sources of Acon malf Amob children Aresp dis
emission (per1000 individuals) (per1000 individuals) (per1000 individuals)
Aincr stat, t -0,07 0,17 0,19
Aincr mob, t 0,05 0,16 0,11

The table I presents the emission dynamics (in tons) caused
by stationary (Aincr stat) and mobile (Aincr mob) sources
during 2015 compared to 2010 and the dynamics of the num-
ber (per 1000 individuals of the corresponding category) of
congenital malformations (Acon malf), general child morbid-
ity (Amorb children) and the respiratory diseases (Aresp dis).

The data represented in the tables I and IT have determined
that no single correlation pattern for all areas of the region
existed. Each region had its own specific mechanisms of the
environmental hazards formation caused by the mobile and
stationary sources of emissions. Weak correlations between
the stationary and mobile sources of emissions and the gen-
eral child morbidity as well as respiratory diseases have been
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revealed. Consequently, the study of child morbidity rate as
an indicator of the environmental risk condition caused by air
pollution requires the more detailed analysis of the multi-year
dynamics rate for each district of the Poltava region separately.
The results of such analysis are presented in the table III.
The intersystem relations «person — environment» are
weakly correlated, then the significant and moderate correla-
tions will be considered as relevant [17]. The obtained results
have determined that the level of general child morbidity as
well as respiratory morbidity was directly associated with the
air pollution from the mobile sources in Zinkiv, Hadiach,
Dykanka, Myrhorod, Kremenchuk, Kotelva, Poltava and
Pyriatyn districts (Tables III, IV). These areas are charac-
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Table IlI. Ranking of the correlation coefficient for general child morbidity and the amount of stationary and mobile sources emissions in districts of the Poltava region

Value and nature of

Administrative districts of the region

correlation

Caused by the mobile sources

Caused by the stationary sources

Significant dirrect Zm.klv Poltava district
1,0=r=0,7 Hadiach Reshetylivka
! ! Dykanka
Kremenchuk Hadiach
Dykanka
Kotelva Mashivka
Moderate dirrect Myrhorod Velvka Bahachka
0,69>r2030 Poltava v
Pyriatyn Novi Sanzhary
Shy sh;,k Chornukhy
yshaky Zinkiv
Kozelshchyna Semenivka
) Kotelva
Weak dirrect Lubny
g Kremenchuk
029=r>0 Reshetylivka
Kozelshchyna
Velyka Bahachka .
Karlivka
Hlobyno
Mashivka Myrhorod
Weak Kobeliaky Khorol
inverse Semenivka Orzhytsia
0>r>-0,29 Hrebinka Hlobyno
Chutovo Shyshaky
Orzhytsia
Hrebinka
Moderate Khorol Lubny
inverse Novi Sanzhary Kobeliaky
-0,3>r=>-0,69 Karlivka Chutovo
Pyriatyn
Signiﬁcant Chornukhy .
inverse Lokhvvtsia Lokhvytsia
0,7 2r2-099 4

terized by the relatively high degree of pollution caused by
the mobile sources. Poltava, Reshetylivka, Novi Sanzhary,
Hadiach, Mashivka, Dykanka, Velyka Bahachka districts
are characterized by the relatively high pollution level from
the stationary sources (Tables III, IV). The main sources of
emissions are the fuel and energy enterprises, manufacturing
and extractive industries, vehicles and agriculture.

Considering the fact that the level of anthropogenic load
on the air basin is the most significant in the regional cities,
namely, in Horishni Plavni and Kremenchuk, the further
investigations of the child morbidity structure and its
relation to the environment are required.

The correlation analysis of statistical data regarding the child
morbidity and air emissions from the mobile and stationary
sources in the main industrial cities of the Poltava region
during 2010-2015 years are presented in the tables V, V1.

When calculating the values in the table 6 as a null hypoth-
esis, it was assumed that the difference between the sample
correlation coefficient and the correlation coefficient of the
general population equaled 0 [16]. The critical limits of Stu-
dent’s coefficients for these samples ranged from 2,26 to 2,57.

Consequently, the data of tables V and VI have determined
that the emissions from mobile sources significantly effected
the child morbidity development in Poltava city. Emissions
caused by stationary sources have presented the clear correla-
tion with the general morbidity indicators, but the correlation
coefficient was not significant. Thus, the relation was evident,
but the main effect on the general morbidity development
was caused by the mobile sources. Also, Poltava city was
characterized by significant direct relation in the number
of congenital malformations and respiratory diseases to the
mobile and stationary sources emissions. Horishni Plavni was
characterized by the moderate direct correlation between the
amount of mobile and stationary sources emissions and the
development of congenital malformations; mobile sources
emissions moderately effected on the development of the
general child morbidity. The moderate direct relation of the re-
spiratory diseases to the stationary sources emissions and the
effect of the mobile and stationary sources on the congenital
malformations development were registered in Kremenchuk.

The study has determined that the regions with the higher
emission level presented more close correlation with the level
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Table IV. Ranking of the correlation coefficient for respiratory morbidity in children and the emission amount from the stationary and mobile sources

in districts of the Poltava region

Value and nature of correlation

Administrative districts of the region

Caused by the mobile sources

Caused by the stationary sources

Novi Sanzhary

Significant dirrect Hadiach Poltava district
1,0=2r=07 Kotelva :
Reshetylivka
Zinkiv
Kremenchuk district Hadyach
Dykanka Mashivka
Moderate dirrect Myrhorod Dvkanka
0,69 >r20,30 Lubny yKan
Pyriatyn Semenivka
Shyshaky Hlobyno

Poltava district

Weak dirrect Reshetylivka

Velyka Bahachka
Kotelva
Kremenchuk district

0292r>0 Kozelshchyna
Zinkiv
Chornukhy
Kozelshchyna Karllyka
i Hrebinka
Semenivka
Weak . Lubny
i Novi Sanzhary
inverse Chutovo
0>r>-029 Chutovo Pyrian
- Velyka Bahachka t
Mashivka Kobeliaky
Lokhvytsia
Khorol Shyshaky
i Hrebinka
Hrebinka
Moderate . Lubny
i Kobeliaky
inverse Hlokyno Chutoro
03212069 i Pyriatyn
Orzhytsia .
Karlivka Kobeliaky
Lokhvytsia
Slgnlﬁcant Chorukhy
e Lokhvytsia
-0,7=2r=-0,99 Yy

of general child morbidity. This fact confirmed the dose-de-
pendence of the general morbidity indicators and respiratory
morbidity in children and the importance of air basin protection
in the region considering the ecological safety for the child
population. Theoretically, the indicators of respiratory diseases
in children should be more sensitive to the air quality, than the
general child morbidity. The data of our research work have
determined that the respiratory morbidity in children was
more sensitive to emissions caused by the stationary sources in
Novi Sanzhary, Semenivka, Hlobyno districts. The respiratory
diseases resulted from the mobile sources were more sensitive
only in Kotelva district. This can be explained by the structure
of the child morbidity, because the incidence of respiratory
diseases takes the leading place in its formation (Fig. 1).

The correlation dependencies identified in the research
work can be confirmed by the other scientific studies. Ac-
cording to the data [20], respiratory diseases in children
are caused by the climatic (r = 0.63) and environmental
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factors synergism (r = 0.36). The level of ecology-depen-
dent morbidity in children and adolescents depends on the
complex of ecological and hygienic factors, where the part
of atmospheric chemical pollution is significant (according
to regression analysis) [21].

The districts with the significant inverse correlation de-
pendence are of particular attention. So, the decrease in air
pollution caused by the mobile and stationary sources has
been registered in Chornukhy district in recent years, but the
child morbidity is increased, including respiratory diseases.
Chornukhy district is one of the most depressed areas of the
region and is characterized by the highest overall mortality
rate (23,4 per 1000 population for the period 2011-2015
years), the high average age (43,8 years), the lowest number
of children aged 0-17 years — 1657 children as of 01.01.2015,
the lowest population density. During that period, the district
was characterized by the least anthropogenic load on the air
environment. Considering such conditions, the formation of
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Table V. Air emission effect on the level of child morbidity in the main industrial cities of the Poltava region

Diseases Congenital
Respiratory diseases genit General morbidity
- malformations
Emissions
Poltava 0,864 0,697 0,807

Caused by the Horishni Plavni -0,468 0,634 0333
mobile sources

Kremenchuk 0,236 0,403 0,201
Caused by the Poltava 0,806 0,924 0,868

stationary sources Horishni Plavni 0,138 0,372 0,072
Kremenchuk 0,300 0,356 0,284
Table VL. The significance of correlation coefficients according to Student’s t-test
Diseases Congenital
Respiratory diseases genit General morbidity
- malformations
Emissions
Poltava 21,576 22,677 20,919

Caused by the Horishni Plavni 10,405 21411 9,9312
mobile sources

Kremenchuk 25,429 27,609 24,772
Caused by the Poltava 3,7341 12,125 -0,0681

stationary sources Horishni Plavni 43,969 -2,2108 40,758
Kremenchuk 26,888 28,527 26,387

the child morbidity indicators includes the level of the social
and economic sphere development in the region. Lokhvytsia
district refers to the most polluted areas caused by the station-
ary sources of the oil and gas enterprises. It is characterized
by the highest density of emissions per square meter and the
amount of emissions per capita [19]. The causes of the inverse
correlation can be identified after analyzing the structure, the
toxicity of emissions as well as the presence of other evident
causes for the child morbidity formation.

The obtained results (Tables 5, 6) make it possible to
determine that the amount of mobile sources emissions is
one of the most significant factors affecting such indicators
of the ecological safety condition as child morbidity on the
territory of Poltava city. Considering the multifactor effect
on the level of child morbidity indicators, the moderate
direct correlations confirm the dependence of respiratory
diseases and general child morbidity on air pollution. Weak
and inverse relations, most likely, demonstrate the presence
of other important factors in the child morbidity formation,
which requires the further investigation of its structure.

The study also statistically determined the relation of the
congenital malformations development to the general air pol-
lution in Poltava and Kremenchuk cities. Mutagenic effect is
characteristic of the pollutants, which can change the genome
structure. Heavy metals, aromatic polycyclic hydrocarbons,
benzene are included to this list. According to the data of
Ukrainian scientists [22], significant positive correlations
with the total number of congenital heart defects were ob-
tained considering emissions of metals and their compounds
(r = 0.60), nitrogen and its compounds (r = 0.64), nitrogen
dioxide (r = 0.46), carbon monoxide (r = 0.60), carbon dioxide

(r = 0.72) and non-methane easily-oxidizable compounds
(r = 0.69) in Zaporizhzhia region. The relationship between
the congenital malformations development and air pollution
is also proved by the foreign scientists [23-25].

CONCLUSIONS
Analysis of the statistical data over 2010-2015 years re-
garding the amount of emissions into the atmosphere by
the mobile and stationary sources and indicators of child
morbidity enables to determine, that no single correlation
pattern for all districts of the Poltava region exists. Each
district has its own specific features in the environmental
hazards formation. Emissions to the atmosphere significan-
tly effect on the development of child morbidity in Poltava
city, while in Kremenchuk and Horishni Plavni, probably,
the more significant factors for the morbidity rate forma-
tion in children under the age of 17 years can be observed.
Ranking of the administrative districts according to the level
of emission effect on the child morbidity makes it possible to
determine the most dangerous ecological areas. Emissions
from the mobile sources directly affect the level of general
child morbidity and respiratory diseases development in
Zinkiv, Hadiach, Dykanka, Myrhorod, Kremenchuk, Kotelva,
Poltava, Pyriatyn districts, from the stationary ones — in Polta-
va, Reshetylivka, Novi Sanzhary, Hadiach, Mashivka, Dykan-
ka, Velyka Bahachka districts. The program addressed for the
above-mentioned districts can be developed considering the
identified dependencies; it should be aimed at determining,
eliminating and preventing the impact of harmful environ-
mental factors on the health of child population.
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HYGIENIC ASSESSMENT OF THE EFFECTS OF PESTICIDES APPLICATION
ON ADULT POPULATION MORBIDITY WITH THYROID GLAND DISEASES

Anna M. Antonenko, Olena P. Vavrinevych, Maria M. Korshun, Sergiy T. Omelchuk
HYGIENE AND ECOLOGY INSTITUTE, BOGOMOLETS NATIONAL MEDICAL UNIVERSITY, KYIV, UKRAINE

ABSTRACT

Introduction: It is proved that some groups of fungicides and herbicides are capable of affecting the thyroid gland, provoking its growth, leading to a compensatory change
in the activity of the hormones synthesis. Therefore, the presence of their residual amounts in plant may affect the level of thyroid gland pathology.

The aim of the work was to analyze the influence of pesticide application on the Ukrainian adult population morbidity with thyroid diseases in the period from 2001 to 2014.
Materials and methods: The methods of empirical and theoretical research of scientific information, namely analysis, synthesis, induction, deduction and systematization,
epidemiological, cartographic and statistical methods were used.

Results: The maximum level of thyroid pathology was found in the northern, western and northwestern regions, where the diffuse goiter dominates in the morbidity and
prevalence of thyroid diseases; minimal — in the southern, eastern and south-eastern regions. It was established that the highest volumes of application of chemical plant
protection products in the period 2001-2013 took place in the southern and central regions of Ukraine, namely in Poltava, Vinnitsa, Kharkiv, Dnipropetrovsk, Khmelnytsky, Odesa
and Mykolaiv regions. Sufficiently high levels of pesticide application were in the Kyiv, Kherson regions, Crimea, Zaporizhia, Kirovograd and Cherkasy regions.

Conclusions: The probability of the active chemical plant protection products usage effect on the level of prevalence and incidence of thyroid cancer, various types of goiter,

hypothyroidism, thyrotoxicosis and thyroiditis in the central and southern regions was determined. Are regions with well-developed agricultural production.

KEY WORDS: morbidity, thyroid gland, pesticides, application rate

INTRODUCTION

Most researchers attribute an increase in the number of thyroid
cancer patients with Chernobyl disaster [1, 2], and various
goiter types — with habitat on endemic territories according to
iodine concentration in soil [3, 4]. But among the main causes
of nodular goiter are not only the low iodine content in water
and food, but also the lack of other essential elements, the use of
some medical products, the impact of radionuclides and heavy
metals; diffuse goiter — infections, the use of goitrogenic pro-
ducts, the impact of pesticides; hypothyroidism - reduction of
iodine in food and the use of drugs that violate its assimilation;
thyroid cancer - ionizing radiation [5].

Itis also proved that some groups of fungicides and herbicides
are capable of affecting the thyroid gland, provoking its growth,
leading to a compensatory change in the activity of the hormones
synthesis, etc. [6, 7]. Therefore, the presence of their residual
amounts in plants may affect the level of thyroid gland pathology.

Itis known that the content of residual amounts of pesticides
in the environment and, first of all, in food products, as a rule,
correlates with their application rates [8]. In general, there is a
tendency in Ukraine to increase the pesticides application. So,
ifin 1999 the total volume of pesticides application was 11 417

Wiad Lek 2018, 71,2 cz. I, 353-357

tons, in 2013 this value already reached 32 304 tons [9]. It was
established that the use of formulations for pre-sowing seed
treatment decreased by 37,3% between 1999 and 2013, but at
the same time the fungicides application increased by 65,5 %,
insecto-acaricides — by 243, 3 %, herbicides — by 281,0 % [9].

THE AIM

The purpose of the work was to analyze the influence of pesti-
cide application on the Ukrainian adult population morbidity
with thyroid diseases in the period from 2001 to 2014.

MATERIALS AND METHODS
The object of our research was the level of morbidity of the
thyroid gland diseases of Ukrainian adult population during the
period from 2001 to 2014, and the application volume of various
pesticides groups in the specified regions during the same period.
The methods of empirical and theoretical research of sci-
entific information, namely analysis, synthesis, induction,
deduction and systematization, epidemiological, cartographic
and statistical methods were used.
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Fig. 1. Levels of morbidity of the adult population of Ukraine on nodular
goiter and thyroid cancer.

Fig. 2. Levels of morbidity of the adult population of Ukraine on diffuse
goiter of various degrees.
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Fig. 3. The levels of morbidity of the adult population of Ukraine on
hypothyroidism, thyroiditis and thyrotoxicosis.

Reports of Endocrinology Service of Ukraine “Key Indicators
of the Endocrinology Service of Ukraine ..” for 2000-2014 [10]
and Attachments to the letters from the Ministry of Agrarian
Policy and Food [9] were used as the sources of information.

Conducted:

1. Ranking of studied regions according to the levels of primary
and general morbidity of the adult population in the period
0f 2001-2014 for thyroid cancer, nodular goiter, diffuse non-
toxic goiter of the I degree and II-II degrees, hypothyroidism,
thyrotoxicosis and thyroiditis.

2. Ranking of studied regions by application volume of whole
chemical plant protection products, as well as separately
herbicides, fungicides and insecticides.

3. Correlation analysis of the relationship between the levels of
thyroid diseases and the volume of pesticides application with
the calculation of the Spirman ranks correlation coefficient.

Statistical processing of the results was performed using the

statistical suite of statistical software IBM SPSS StatisticsBase

v.22 and MS Excel.
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Fig. 4. Volumes of different groups of pesticides application on the territory
of Ukraine.

RESULTS AND DISCUSSION

The analysis of morbidity in different regions showed the
following pattern: the maximum level of thyroid pathology
was found in the northern, western and northwestern regions,
where the diffuse goiter dominates in the morbidity and preva-
lence of thyroid diseases; minimal - in the southern, eastern
and south-eastern regions. In addition, significant regional
differences in levels of prevalence and morbidity on individual
nosologies have been established.

Thus, the highest incidence of thyroid cancer and nodular
goiter was found in Kyiv, Vinnytsya, Kherson, Chernihiv and
Sumy regions (Fig. 1). A rather high level was observed in the
Dnipropetrovsk, Poltava, Donetsk, Cherkasy, Zaporizhzhia
and Zhytomyr regions. Analyzing the possible causes of this
situation, we can assume that high rates of thyroid cancer and
nodular goiter in the northern region (Kyiv, Chernihiv, Sumy,
Zhytomyr) are related to the impact of ionizing radiation on the
population as a result of the Chernobyl accident; in the Dnipro-
petrovsk, Donetsk and Zaporizhzhya regions — with significant
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Table . Relationship between the levels of thyroid disease and the use of pesticides

Resulting variable

Factorial variable

)

Coefficient of correlation (r

actual

(type of disease) (group of pesticides) general morbidity primary morbidity
all pesticides 0,487* 0,491*
fungicides 0,186 0,180
Cancer herbicides 0,510% 0,512*
insecticides 0,485% 0,444*
all pesticides 0,207 0,185
fungicides 0,163 0,100
Nodular goiter herbicides 0,286 0,300
insecticides 0,212 0,232
all pesticides 0,467* 0,472*
fungicid 0,067 0,100
Diffuse goiter | cT. ungicides
herbicides 0,400% 0,421%
insecticides 0,560* 0,552*%
all pesticides 0,394** 0,410**
. i fungicides 0,017 0,052
Diffuse goiter II-1l cT.
herbicides 0,238 0,302
insecticides 0,456* 0,472*
all pesticides 0,311 0,300
Hypothyroidism fungicides 0,275 0,301
herbicides 0,186 0,212
insecticides 0,165 0,183
all pesticides 0,230 0,221
Thyrotoxicosis fungicides 0,136 0,095
herbicides 0,134 0,201
insecticides 0,357** 0,410%*
all pesticides 0,512* 0,501*
fungicides 0,020 0,055
Thyroiditis —
herbicides 0,513*% 0,511*
insecticides 0,420* 0,422*

Notes: «*» - results are reliable at p<0,05; «**» - tendency, 0,05<p<0,1.

rtahle

pollution of the environment by industrial emissions, including
heavy metals, which play an essential role in the development of
thyroid gland pathology [11]. But both of these factors are not
leading in the formation of pollution in the Vinnytsia, Kherson,
Poltava and Cherkasy regions.

The maximum incidence of diffuse goiter is observed pre-
dominantly in western (Zakarpattia, Rivne, Volyn, Chernivtsi,
Ternopil, Lviv, Ivano-Frankivsk) and northern (Kyiv, Sumy,
Chernihiv, Zhytomyr) regions (Figure 2), where there is an
unsatisfactory microelement composition of the environmental
objects [3,4]. Significant levels of this pathology have also been
registered in the Vinnytsia, Khmelnytsky and Dnipropetrovsk

—0,396 (at p=0,05) and 0,337 (at p=0,1) with the number of observations n=25.

regions, which do not belong to the iodine-endemic regions.
High levels of thyroiditis are recorded in industrially devel-
oped Kharkiv, Donetsk, Dnipropetrovsk, and Zaporizhzhya
regions (Fig. 3); in the northern region, affected by the Cher-
nobyl accident (Kiev, Sumy, Chernihiv oblasts), as well as in
Kherson, Vinnytsia and Mykolaiv regions, where the impact
on the human body of the environment with radionuclides,
heavy metals and other industrial toxicants is not too powerful.
Taking into account intensive use of agricultural chemicals
in recent years, it could be assumed that the development of
diffuse and nodule goiters, thyroiditis, etc. in the Vinnitsa,
Kherson, Poltava, Cherkasy, Mykolaiv regions with a devel-
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oped agricultural sector of the economy is associated with
the introduction into the human body of pesticides that
affect the function of the thyroid gland [5, 6, 7, 12].

To test this hypothesis, we examined the application
volumes of pesticides in the studied regions and compared
them with the levels of thyroid pathology.

It was established that the highest volumes of applica-
tion of chemical plant protection products in the period
2001-2013 took place in the southern and central regions
of Ukraine, namely in Poltava, Vinnitsa, Kharkiv, Dnipro-
petrovsk, Khmelnytsky, Odesa and Mykolaiv regions (Fig.
4). Sufficiently high levels of pesticide application were in
the Kyiv, Kherson regions, Crimea, Zaporizhia, Kirovograd
and Cherkasy regions. In addition, the Vinnytsia region fell
into the top five in application volumes of all three groups
of pesticides - herbicides, fungicides and insecticides. Her-
bicide application rates were highest also in the Poltava,
Dnipropetrovsk, Kharkiv, Cherkassy, Khmelnytsky and
Kirovograd regions; fungicides — in the Crimea, Odessa,
Vinnytsia, Khmelnytsky, Kherson, Cherkasy and Mykolaiv
regions; insecticides — in Mykolayiv, Zhytomyr, Kherson,
Cherkasy, Dnipropetrovsk regions and Crimea (Figure 4).

It can be assumed that high rates of application volumes
both pesticides in general and their individual groups are
associated with high adult morbidity rates for thyroid cancer
and nodular goiter in the Vinnytsia, Kherson and Cherkassy
regions; on diffuse goiter - in the Vinnytsia, Khmelnytsky,
Dnipropetrovsk regions, thyroiditis - in Kherson, Vinnitsa,
and Mykolaiv regions.

In addition to comparing the incidence of thyroid disease
and pesticides application volumes, we have conducted
a correlation analysis between the values of these indices
by regions (Table I). There was a significant correlation (p
<0,05) between the levels of thyroid cancer, diffuse goiter
of various degrees and thyroiditis, and the all pesticides
application volumes in general, herbicides and insecticides.
Asalready mentioned above, pesticides lead to hypertrophy
of the thyroid gland as a result of increased its hormones
metabolism in liver, which, with prolonged exposure, can
lead to the development of the aforementioned diseases [6].
Another mechanism of their action is possible, namely the
development of tyrosinaemia as a result of certain enzymes
activity inhibition [7]. In addition, the uncontrolled effect
of chemical plant protection products can lead to a general
decrease in the resistance or allergenicity of the organism
[13, 14]. In view of this, the connections we discovered (Table
I) need further detailed study.

Consequently, our assumption about the impact of pesti-
cides on the incidence of Ukrainian adult population thyroid
gland morbidity is confirmed by the following data. High
levels of thyroid cancer and nodular thyroid goiter were
detected in the Vinnytsia, Kherson, Poltava and Cherkasy
regions; diffuse goiter of various degrees — in the Vinnytsia,
Khmelnytsky and Dnipropetrovsk regions; thyrotoxicosis
and hypothyroidism - in Khmelnytsky, Dnipropetrovsk,
Vinnytsia and Cherkasy regions; thyroiditis — in Kharkiv,
Dnipropetrovsk, Kherson and Vinnitsa regions; hypothy-
roidism and thyroiditis - in Mykolaiv region (Fig. 1, 2,
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3). These regions have not been subjected to significant
radioactive contamination due to the Chernobyl accident,
they have the optimal microelement composition of the
environmental objects, are not zones of active development
of industry, except for the Dnipropetrovsk region. However,
as can be seen from Fig. 4, it is in these areas the largest vol-
umes of individual pesticides groups and the total amount of
chemical plant protection products application are observed.

Kherson region is a region with well-developed agricul-
tural production, in which the total area of agricultural
land is 1969,5 thousand hectares [15], or almost 70 %. On
the territory of the Vinnytsia region, the agricultural area is
more than 2 million hectares [16], i.e. more than 75 %. In
the Kharkiv region, the area of agricultural land is 2418,7
thousand hectares (77,0 %) [17]. In Cherkassy region agri-
cultural development of the land exceeds the ecologically
tolerable and in recent years it remains almost unchanged:
from the total area of the region (2091,6 thousand hectares)
1451,3 thousand hectares (69,4 %) are occupied by agricul-
tural land [18].

In Dnipropetrovsk, Cherkasy and other regions of Ukraine
in recent years there has been a sharp increase in the fun-
gicides application. Thus, in 2001-2004, their application
volumes ranged from 8-50 tons, while in 2010-2013 - 100-
300 tons. In 2013, the rate of increase in the fungicides ap-
plication in these regions amounted to about 1000-3000 %,
compared with 2001. In addition, in the Dnipropetrovsk
region, agricultural production is carried out on the terri-
tory of 2513,6 thousand hectares (78,7 % of the total region
area) [19].

Agricultural development of the Mykolaiv region, in
comparison with land funds of other regions of Ukraine, is
extremely high (86,6 %). The area of agricultural land in the
region exceeds 2 million hectares. In the farms of the region
there are up to 200 thousand hectares of irrigated land [20].

In addition, we would like to pay attention to the fact that
an increase in the incidence of thyroid disease in areas with
a large number of agricultural land and, therefore, agricul-
tural workers, is likely to be caused by a greater number of
such diseases among professional contingents. After all, the
whole population is protected from the negative influence
of pesticides by approved in the established order values of
pesticides maximum residue levels (MRL) in agricultural
products. In the presence of chemical plant protection
products residues in products, even at the MRL levels, there
is guarantee of absence neither acute effects and chronic dis-
eases development, nor long-term effects of exposure [21].

At the same time, workers in the agrarian sector, espe-
cially small private farms that are not under control, may
not always adhere to the recommended regulations for the
pesticides application and use the necessary personal pro-
tective equipment. In addition to the most common acute
poisoning, there are also data on the chronic effects of pes-
ticides on the health of workers [22], including the thyroid
gland [23]. For example, workers who have been working
with dithiocarbamate pformulations for a long time showed
an increase in the incidence of diffuse and nodular goiter
compared with the control group from 9,2% to 55,6% [23].
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CONCLUSIONS

1.

The presence of significant regional differences in the
prevalence and morbidity of the Ukrainian adult popu-
lation on the thyroid dysfunction in general and certain
diseases of the thyroid gland, which is connected with
the peculiarities of environmental pollution: significant
radioactive loads in the northern and north-western re-
gions, reduced iodine content in the soil of the western and
northwest regions, high levels of industrial development
and environmental pollution by industrial toxicants , has
been confirmed.

. The existence of a reliable (p <0,05) correlation between

the levels of morbidity of Ukrainian adult population on
thyroid gland cancer, diffuse goiter of various degrees, thy-
roiditis and volumes of pesticides application in general,
herbicides and insecticides has been shown.

. The probability of the active chemical plant protection pro-

ducts usage effect on the level of prevalence and incidence
of thyroid cancer, various types of goiter, hypothyroidism,
thyrotoxicosis and thyroiditis in the central and southern
regions (Vinnytsia, Cherkassy, Poltava, Kherson, Odessa,
and Mykolayivska) was determined. Are regions with
well-developed agricultural production.
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STRESZCZENIE

Wstep: W ostatnich latach znaczaco wzrosto zainteresowanie dietetyka i zdrowa zywnoscia. Wiedza i nawyki zywieniowe uksztattowane w wieku mtodzieficzym maja wptyw
na zachowania zdrowotne w zyciu dorostym.

Cel pracy: Ocena nawykéw zywieniowych mtodziezy licealnej.

Materiati metody: Anonimowe badanie ankietowe przeprowadzono w grupie uczniéw w wieku 17—21 lat pochodzacych z wojewédztwa $laskiego i uczeszczajacych do losowo
wybranych szkét licealnych w Rudzie Slaskiej. Liczebnos¢ badanej grupy wynosita 262 osoby, 157 (59,9%) kobiet i 105 (40,1%) mezczyzn. Udziat uczniow w badaniu byt dobrowolny.
Wyniki: Przeprowadzone badanie wykazato, ze az 40% uczniow szkét licealnych nigdy nie spozywa positkow regularnie, a reqularne ich spozywanie deklarowato jedynie 11,5%.
Mniej niz potowa (46,9%) ankietowanych deklarowata codzienne spozywanie $niadan. Najczesciej spozywanym positkiem byt obiad (n=217; 82,8%) oraz kolacja (n=143;
54,6%). Wiekszos¢ uczniow (77,5%) nie znato poprawnej klasyfikacji pieter piramidy zywienia. Co wigcej, u ponad potowy badanych mtodych kobiet (54,8%) i mezczyzn (52,4%)
wystepowat niedobér masy ciata (BMI<18kg/m?).

Whioski: Niniejsze badanie wykazato nieprawidtowe zachowania zywieniowe mtodziezy licealnej. Wysoce uzasadniona jest potrzeba wdrozenia odpowiednich dziatari w ramach
prewengji zdrowotnej, majacych na celu poprawe nawykow zywieniowych mtodziezy.

SLOWA KLUCZOWE: miodzie? licealna, odzywianie, wiedza i nawyki zywieniowe

ABSTRACT

Introduction: In recent years, interests on dietary and health food have grown considerably. Nutritional knowledge and eating habits determined in the youth have an impact
on the health condition in adulthood.

The aim: To evaluate the eating habits in the population of young people from Silesian province.

Materials and methods: The anonymous questionnaire survey was conducted in the group of high school students aged 17-21 years coming from Silesian province, randomly
chosen from high schools in Ruda Slaska. The study group consisted of 262 students, 157 (59,9%) women and 105 (40,1%) men. The student's participation in the study was
voluntary.

Results: The analysis showed that as many as 40% of high school students never eat regularly and eating of reqular meals reported only 11,5%. Less than a half (46,9%) of
participants eat breakfast every day. The most commonly consumed meals was lunch (n = 217; 82,8%) and dinner (n = 143; 54,6%). The vast majority of students (77,5%)
didn’t know the correct classification of the feeding pyramid floors. Moreover, in more than a half of young women (54,8%) and men (52,4%) the body mass deficiency was
revealed (BMI<18kg/m?).

Condlusions: The study showed abnormal nutritional behavior of high school youth. Therefore, there is a need to conduct activities under health prevention, which improve
the eating habits of young people.

KEY WORDS: high school adolescence, nutrition, knowledge and eating habits
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WSTEP

Zagadnienia zwigzane ze zdrowym odzywianiem budza
obecnie coraz wieksze zainteresowanie. Prawidlowo zbilan-
sowana dieta powinna dostarcza¢ do organizmu wszystkich
sktadnikéw odzywczych i mineralnych niezbednych do
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utrzymania zdrowia i zapewnienia prawidtowego rozwoju
somatycznego, fizycznego i psychicznego cztowieka. W tym
celu istotnym jest odpowiedni wybdr i odpowiednia ilo§¢
spozywanej zywnosci oraz utrzymanie regularnych posit-
kéw w ciaggu dnia [1].
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Najnowsze zalecenia Zywieniowe opracowane w formie
Piramidy Zdrowego Zywienia i Aktywnosci Fizycznej przez
Instytut Zywnosci i Zywienia (IZZ) w 2016 r. podkreslaja
znaczenie aktywnosci fizycznej jako waznego czynnika
wplywajacego na stan zdrowia spoleczenstwa polskiego
[2]. Niewlasciwe odzywianie oraz bierny tryb zycia moga
prowadzi¢ do rozwoju nadwagi, otytosci oraz przewleklych
chordb, takich jak: schorzenia ukladu krazenia, cukrzy-
ca, nowotwory ztosliwe [3-5]. Istnieje wiele czynnikow
majacych wplyw na zwyczaje zywieniowe preferowane
w zyciu dorostym. Na ksztaltowanie postaw zywienio-
wych dzieci i mlodziezy ma wplyw przede wszystkim
srodowisko rodzinne. Preferencje zywieniowe rodzicéw,
ich wyksztalcenie, tradycje rodzinne, wybdr produktow
spozywczych, traktowanie stodkich i stonych przekasek
jako funkcji nagrody czy kary maja nieodzowny wplyw
na pozniejszy styl odzywiania ich potomstwa. Innym
waznym czynnikiem warunkujacym wybory zZywieniowe
jest aspekt ekonomiczny — dochody oraz ceny produktow
zywnosciowych [6—8].

Dzieci i mlodziez to grupa oséb, ktéra w najwiekszym
stopniu jest narazona na zaburzenia zwigzane z niepra-
widlowym zywieniem. Typowy jadlospis mlodziezy jest
najczesciej niezbilansowany. Charakteryzuje si¢ zbyt wy-
soka zawartoscig niektorych skltadnikéw pokarmowych
przy znacznych niedoborach innych [9, 10]. Zbyt wysoka
podaz energii z pozywienia jest spowodowana nadmier-
nym spozyciem tluszczéw i cukréw prostych. Najczesciej
wynika to z konsumowania produktéw typu fast-food,
wysokokalorycznych przekasek stonych i stodkich, ko-
lorowych napojéw gazowanych [11]. Do innych bledéw
zywieniowych popelnianych przez nastolatkéw naleza:
niejedzenie $niadan, brak urozmaicenia spozywanych
positkow, deficyt warzyw i owocow, a takze ryb, nabialu
i produktow z pelnego przemialu [12]. Dieta nastolatkow
jest uboga w zawarto$¢ niektorych witamin i sktadnikéw
mineralnych - najczedciej witaminy D i wapnia. Zrodta
literaturowe informujg o nadmiernym spozyciu fosforu
i sodu. Fosfor wystepuje w wielu produktach spozywczych
i jest czesto wykorzystywany w procesie przetwarzania
zywnosci, co dodatkowo zaburza gospodarke wapnio-
wo-fosforanowg w organizmie czlowieka. Za wysoki
poziom sodu w diecie nastolatkow najczesciej odpowiada
nadmierne korzystanie z soli kuchennej czy zywnosci
wysokoprzetworzonej. Zbyt dlugie przerwy miedzy posit-
kami oraz nieregularne odzywianie powoduja obnizenie
koncentracji, spadek efektywnosci i pogorszenie wynikow
w nauce [13-15].

Wecigz narastajgcym problemem zdrowia publicznego
na $wiecie i w Polsce jest nadwaga i otylos¢ [16]. Polska
nalezy do krajéw najszybciej tyjacych w Europie. Wedlug
danych Gléwnego Urzedu Statystycznego (GUS) z 2011 r.
problem ten dotyczy 64% mezczyzn i 46% kobiet. Wyniki
badan 1ZZ z 2014 roku donoszg o epidemii otytosci wérod
dzieci. Naukowcy podkreslaja znaczenie nadwagi i oty-
tosci w patogenezie przewleklych choréb niezakaznych.
Jednym z waznych sposobdw zapobiegania im jest nauka
racjonalnych nawykéw zywieniowych juz od najmiodszych

lat Zycia. Niebywale istotng kwestig jest zwickszenie swia-
domosci spoleczenstwa w tym zakresie w celu wlasciwego
dokonywania indywidualnych wyboréw zywieniowych
[17, 18]. Cytujac stowa Hipokratesa: ,,Niech Zywnos¢ be-
dzie twoim lekiem, a lek twojg Zywnoscig”

Celem pracy byla ocena nawykéw zywieniowych mlo-
dziezy zamieszkalej w Rudzie Slaskiej, jednym z miast
wojewddztwa $laskiego.

MATERIAL | METODY

Do badania zakwalifikowano uczniéw w wieku 17-21
lat pochodzacych z woj. $laskiego i uczeszczajacych do
losowo wybranych szkét licealnych w Rudzie Slaskiej. Li-
czebno$¢ badanej proby wynosila 262 osoby, z czego 157
0s6b (59,9%) stanowily kobiety, natomiast pozostale 105
0s6b (40,1%) — mezczyzni. Udzial uczniéw w badaniu byt
dobrowolny i anonimowy.

Narzedzie badawcze stanowit autorski kwestionariusz skon-
struowany na podstawie dostepnego pismennictwa. Pytania
w nim zawarte pozwolily oceni¢ zachowania zywieniowe mio-
dziezy licealnej. Uzyskane wyniki poddano analizie statystycz-
nej przy pomocy programu komputerowego Excel 2016 oraz
STATISTICA 10.0, Stat Soft Polska. Wynik uznano za istotny
statystycznie, jezeli uzyskany poziom istotnosci p byl mniejszy
lub réwny 0,05. Do zbadania zaleznosci pomiedzy zmiennymi
jakosciowymi zastosowano test niezaleznosci x*. Celem doboru
odpowiednich metod statystycznych dokonano weryfikacji
zgodnosci rozkladu zmiennych z rozkladem normalnym
z uzyciem testu Kolmogorova-Smirnova. W zaleznosci od
typu rozkladu, istotno$¢ réznic $rednich sprawdzano testem
t-Studenta, U Manna-Whitney’a lub Kruskala-Wallisa.

WYNIKI

Stan odzywienia ankietowanych oszacowano za pomoca wskaz-
nika masy ciata (BMI) (Tab.I). Srednia warto$¢ BMI wszystkich
badanych oséb wynosila 21,9+3,1; u kobiet - 21,5+3,3 kg/
m’, u mezczyzn — 22,7+3,3 kg/m®. Zachowania Zywieniowe
miodziezy licealnej oceniono na podstawie pytan kwestiona-
riuszowych dotyczacych sposobu odzywiania. W szczegolnosci
dotyczyly: regularnosciiliczby spozywanych positkéw w ciggu
dnia (Tab. II, Tab. III), czestosci spozywania poszczegdlnych
produktéw zywnosciowych (Tab. V), aktywnosci fizycznej
(Tab. IV), a takze ilosci wypijanych ptynéw. Ponadto w bada-
niu oceniono wiedze uczniéw z zakresu znajomosci Piramidy
Zdrowego Zywienia i Aktywnosci Fizycznej (Tab. VI).

Przeprowadzone testy nie wykazaly istotnej statystycznie
zaleznos$¢ pomiedzy wskaznikiem BMI mlodziezy licealnej
a regularnoscig spozywania positkéow (p=0,284). Wyniki
badania wykazaly, ze najwyzsza srednig wartos¢ BMI miaty
osoby, ktdre zawsze spozywaly positki regularnie, a najniz-
sz3 srednig warto$¢ BMI posiadaly osoby, ktore nigdy nie
konsumowaly ich regularnie (p>0,05).

Zaobserwowano istotnie statystycznie réznice w czestosci
spozywania wigkszosci positkow (pierwszego $niadania, obiadu,
podwieczorku, kolacji) w badanej grupie (p<0,001). Uczniowie
nie spozywajg prawidiowej liczby positkéw w ciagu dnia.
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Tabela I. Stan odzywienia badanych osob (wg wskaznika BMI).

Stan odzywienia w Niedowaga Prawidtowa masa ciata Nadwaga Otytos¢
ByMI 9 (BMI=18,5 kg/m?) (BMI = 18,6-24,9kg/m?)  (BMI=250raz<30kg/m?)  (BMI=30 kg/m?)
N (%) N (%) N (%) N (%)
kobiety 86 (54,8) 56 (35,7) 10 (6,3) 5(3,2)
mezczyzni 55(52,4) 29 (27,6) 18(17,1) 3(2,9)
Tabela I1. Regularnos¢ spozywanych positkdw.
Regularnos¢ spozywania positkow Odpow:t(i;:)ogolem P
Zawsze jadam regularnie 30(11,5)
Zazwyczaj jadam regularnie 127 (48,5) p<0,001
Nigdy nie jadam regularnie 105 (40,0)
Tabela I11. Czestoé¢ spozywania poszczegdlnych positkdw.
. Codziennie Czesto Okazjonalnie .
Positek N (%) N (%) N (%) Nigdy p
| $niadanie 123 (49,9) 18(6,9) 68 (26) 53(20,2) p<0,001
Il $niadanie 68 (26) 77 (29,4) 67 (25,6) 50(19,1) p=0,121
Obiad 217 (82,8) 39(14,9) 5(1,9 1(04) p<0,001
Podwieczorek 51(19,5) 48 (18,3) 98 (37,4) 65 (24,8) p<0,001
Kolacja 143 (54,6) 63 (24) 47 (17,9) 9(3,4) p<0,001
Przeprowadzone testy nie wykazaly istotnej staty- DYSKUSJA

stycznie zalezno$ci pomiedzy wskaznikiem BMI mlo-
dziezy licealnej a ich poziomem aktywnosci fizycznej
(p=0,792). Najwyzszga $rednig warto$¢ wskaznika BMI
oszacowano dla osob, ktére ¢wiczyly codziennie w spo-
so6b umiarkowany lub intensywny przez minimum 60
minut. Z kolei najnizszg $rednig wartos¢ wskaznika
BMI prezentowali uczniowie, ktérzy ¢wiczyli codziennie
w sposob umiarkowany lub intensywny przez minimum
30 minut (Tab. IV).

Przeprowadzona analiza wykazata istotne statystycznie
roznice w czestotliwosci spozywanych poszczegdlnych
produktéw zywnosciowych w grupie badanych ucznidéw
(p<0,001). Wyniki zaprezentowano w tabeli V.

Srednie dzienne spozycie ptynéw deklarowane przez an-
kietowanych ksztaltowalo si¢ na poziomie 9+1,1 szklanek
wody, co stanowilo 2,2+0,7 L. Badane kobiety wypijaty
8,5+6 szklanek ptynéw dziennie (tj. 2,11), z kolei mezczyzni
1045 szklanek ptynéw (tj. okolo 2,51).

Badanie wykazalo istotng statystycznie roznice w licz-
bie osob, ktore znaja prawidlowa klasyfikacje pigter
Piramidy Zdrowego Zywienia i Aktywno$ci Fizycznej
oraz tych, ktérzy nie majg wiedzy w tym zakresie.
Wiekszos¢ licealistow (77,5%) nie znato poszczegdlnych
pieter piramidy Zywienia i nie potrafilo poprawnie ich
uporzadkowa¢ (Tab. VI).

Glownym zrédtem wiedzy zywieniowej uczniow sg znajomi
i przyjaciele (78,2%), a nastepnie fora internetowe (59,5%),
blogi tematyczne (57,3%) oraz profile spolecznosciowe (50%).

360

Sposob zZywienia oraz aktywnos¢ fizyczna stanowi istotny
czynnik determinujacy zdrowie czlowieka. W ostatnim
20-leciu mlodziez krajow wysoko rozwinietych coraz cze-
$ciej podejmuje zachowania antyzdrowotne, ktére moga
zwiekszy¢ ryzyko wystapienia chordb i przedwczesnej
$mierci. Do takich zachowan obok narkomanii, agresji
naleza m. in. obnizony poziom aktywnosci fizycznej
i nieprawidlowe odzywianie [5, 19]. Nauka prawidlowych
zachowan zywieniowych rozpoczeta od najmlodszych lat
moze pelni¢ istotng role w profilaktyce choréb dietoza-
leznych. Postawy Zywieniowe nastolatkéw decyduja o ich
kondycji zdrowotnej w dorostym zyciu [20, 21].

W badanej populacji u ponad polowy kobiet (54,8%) oraz
mezczyzn (52,4%) odnotowano niedowage, co jest niepo-
kojacym zjawiskiem, w szczegolnosci wérod oséb mlodych.
Zbyt niska masa ciata, podobnie jak nadwaga czy otylos¢,
mogg prowadzi¢ do wystapienia niedoboréw pokarmowych
irozwoju licznych choréb. Ryzyko zgonu jest rowniez wieksze
u 0s6b z nadwagg lub otyloscia, jak i niedowaga. Najwazniej-
szy jest wiec prawidlowy sposob odzywiania, ktéry umozliwi
utrzymanie normatywnej masy ciafa [22-24].

Regularne spozywanie positkéw odgrywa kluczowa role
w dostarczeniu do organizmu czlowieka z pozywienia
wszystkich niezbednych sktadnikéw odzywezych. Zrodta
literaturowe informuja, ze niespozywanie pierwszego $nia-
dania, pomijanie gtéwnych positkéw, podjadanie pomigdzy
nimi produktéw o niskiej wartosci odzywczej sa czynni-
kami sprzyjajacymi rozwojowi nadwagi i otytosci [25, 26].
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Tabela IV. Aktywnosc fizyczna badanych licealistow.

Odpowiedzi ogétem

Aktywnos¢ fizyczna N (%) p
Cwicze umiarkowanie lub intensywnie min. 60 min codziennie 63 (23,9)
Cwicze umiarkowanie lub intensywnie min. 30 min codziennie 43 (16,4)
Cwicze umiarkowanie lub intensywnie min. 30 min kilka razy w tygodniu 120 (45,8) p<0,001
Nie ¢wicze 36 (13,6)
Tabela V. (zestos¢ spozywania poszczegdlnych produktéw zywnosciowych.
Produkt Co:l“z::/;nie V\Il( :I)I((:c::rz\:’u w tyI;:zdniu w m?:sziqcu I:ll?;‘)’ P
N (%) N (%) N (%)

Mleko 65 (24,8) 114 (43,5) 42 (16,0) 24(9,2) 17 (6,5) p<0,001
Napoje mleczne 56 (21,4) 81(30,9) 61(23,3) 50(13,7) 28(10,7) p<0,001
Produkty mleczne fermentowane 25(9,5) 107 (40,8) 55(21,0) 50(19,1) 25(9,5) p<0,001
Sery twarogowe, zétte, plesniowe itp. 51(19,5) 112 (42,7) 58 (22,1) 27 (10,3) 14 (5,3) p<0,001
Kasza, makaron, ryz 31(11,8) 130 (49,6) 74 (28,2) 23(8,8) 4(1,5) p<0,001
Jasne pieczywo 141 (53,8) 78 (29,8) 15(5,7) 11(4,2) 17 (6,5) p<0,001
Ciemne pieczywo 41(15,6) 72 (27,5) 58 (22,1) 56 (21,4) 35(13,4) p=0,003
Jaja 29 (11,1) 91 (34,7) 92 (35,1) 27 (10,3) 23 (8,8) p<0,001
Mieso 73(27,9) 153 (58,4) 20(7,6) 5(1,9 11(4,2) p<0,001
Ryby 4(1,5) 49(18,7) 106 (40,5) 72 (27,5) 31(11,8) p<0,001
Warzywa 85(32,4) 131 (50,0) 27 (10,3) 14 (5,3) 5(1,9) p<0,001
Owoce 98 (37,4) 120 (45,8) 33(12,6) 7(2,7) 4(1,5) p<0,001
Suszone owoce 5(1,9) 20(7,6) 34(13,0) 90 (34,4) 113 (43,1) p<0,001
Orzechy 15 (5,7) 33(12,60) 57 (21,8) 108 (41,2) 49 (18,7) p<0,001
Stodkie napoje 80 (30,5) 88(33,6) 41 (15,6) 23 (8,8) 30(11,5) p<0,001
Stone przekaski 17 (6,5) 69 (26,3) 74 (28,2) 71 (27,1) 31(11,8) p<0,001
Stodycze 53(20,2) 105 (40,1) 57 (21,8) 30(11,5) 17 (6,50 p<0,001
Zywnos¢ typu fast-food 9(3,4) 26(9,9) 76 (29,0) 123 (46,9) 28(10,7) p<0,001
Alkohol 8(3,1) 20(7,6) 50(19,1) 72 (27,5) 112 (42,7) p<0,001

Badanie przeprowadzone wsréd uczniéw woj. $laskiego
wskazuje na ich nieprawidtowy sposéb zywienia. Brak
zachowania regularnosci spozywanych positkéw w ciagu
dnia deklarowalo 40% ankietowanych. Zaledwie 11,5%
respondentéw spozywalo positki regularnie. Identyczne
wyniki uzyskano w badaniu zrealizowanym przez Kocka
i wsp., ktore wykazalo, ze 40% uczniéw lubelskich szkot
$rednich nigdy nie jadala positkéw regularnie. Natomiast
regularnos$¢ spozywanych positkéw byta przestrzegana
jedynie przez 32% ankietowanych [27]. W badaniu prze-
prowadzonym wsroéd mlodziezy na terenie warszawskich
szkot gimnazjalnych i licealnych 18% uczniéw stwierdzito,
ze nigdy nie jadata positkéw regularnie [28].

Wyniki migdzynarodowych badan Health Behavior in
School — ageing Children (HBSC) z 2002 roku informuja
o niespozywaniu $niadan przez dzieci i mlodziez. Jest to

niepokojace zjawisko. Niejadanie $niadan przez uczniow
niekorzystnie wplywa na ich samopoczucie i predyspozy-
cje do nauki w szkole [29]. W przeprowadzonym badaniu
w woj. §laskim codzienne spozywanie $niadan deklarowato
jedynie 46,9% osob. Okazjonalnie positek ten byt konsu-
mowany przez 26% osob, a 6,9% ankietowanych zawsze
go pomijata. Wyniki badan zrealizowanych w Gdansku na
przetomie 2005/2006 roku sugerowaly o niespozywaniu
$niadan przez 31,4 % ucznidéw [30]. Podobny wniosek
zostal sformulowany przez Kowalcze, ktéra w badaniu
przeprowadzonym wsrdéd mlodziezy gimnazjalnej za-
mieszkalej w Warszawie, zwrécila szczegolna uwage na
zjawisko, jakim jest niespozywanie $niadan przez mlodziez.
Taki sposéb odzywiania prezentowalo 37% uczniéw [31].
Wyniki badania Cooper i wsp. argumentujg koniecznos¢
spozywania $niadan. Badacze wykazali, ze mlodziez, ktéra
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Tabela VI. Znajomos¢ aktualnej piramidy zywienia.

Odpowiedzi ogétem

Wiedza na temat pieter piramidy zywienia N (%) p
Znam pietra piramidy zywienia 19(7,3)
Srednio znam pietra piramidy zywienia 40 (15,2) p<0,001
Nie znam pieter piramidy zywienia 203 (77,5)

ich nie pomijala dysponowata wyzsza energia, mniejszym
odczuciem glodu i zme¢czenia w ciggu dnia [32].

Najczesciej spozywanym positkiem w ciggu dnia przez
uczniéw zamieszkalych w woj. §laskim byl obiad (82,2%),
a nastepnie kolacja (54,6%). Drugie $niadanie oraz pod-
wieczorek byly positkami najrzadziej deklarowanymi
przez respondentéw (odpowiednio 26% i 19,5%). Podobne
wyniki uzyskano w badaniu przeprowadzonym na terenie
losowo wybranych szkét w Warszawie, w ktérym réwniez
najczesciej spozywanym positkiem przez uczniéow byt
obiad (95%) oraz kolacja (82%), a najrzadziej drugie $nia-
danie (54%) i podwieczorek (18%) [28]. Wyniki badania
zrealizowanego na terenie wojewddztwa zachodniopomor-
skiego w ramach projektu badawczego: ,,Styl zycia dzieci
i mlodziezy wojewddztwa zachodniopomorskiego” réw-
niez wykazaly, ze najczesciej spozywanymi positkami przez
uczniéw szkot podstawowych byly obiad i kolacja. Ponadto
zwrdcono uwage na réznice w spozywaniu pierwszych
i drugich $niadan w grupie dziewczat i chtopcow. Drugie
$niadanie w swojej diecie uwzglednialy czesciej dziewczeta
(71,46%), natomiast pierwsze chlopcy (69,97%) [33].

Waznym elementem profilaktyki przewleklych choréb
niezakaznych obok racjonalnego odzywiania jest aktyw-
no$é fizyczna. IZZ zaleca uprawianie aktywnosci fizycznej
regularnie i przez minimum 30 minut, a w przypadku dzie-
ciimlodziezy 60 minut dziennie. SpecjaliSci oszacowali, ze
korzystne efekty dla zdrowia czlowieka przynosi codzienna
aktywnos¢ fizyczna na poziomie PAL wynoszacym co
najmniej 1,70. Taki poziom aktywnosci fizycznej wplywa
na zmniejszenie ryzyka nadwagi, otylosci, choréb uktadu
krazenia, cukrzycy osteoporozy i niektérych nowotworéw
[2, 34]. Najwiekszy odsetek badanych os6b (45,8%) z woj.
$laskiego ¢wiczyt umiarkowanie lub intensywnie przez 30
minut, ale tylko kilka razy w tygodniu. Natomiast 13,6%
ucznidw nie uprawiato zadnej formy aktywnosci fizyczne;.
W badaniu kwestionariuszowym przeprowadzonym przez
Marcysiak i wsp. regularne uprawianie sportu deklarowato
az 88% uczniow. Brak uprawiania jakiejkolwiek aktywno-
$ci fizycznej oznajmilo 11% uczniéw. Sposréd uczniow
uprawiajacych sport 35% twierdzito, ze poswiecaja na
aktywno$¢ fizyczna wiecej niz 2 godziny dziennie, 33%
godzine, natomiast mniej niz 30 minut dziennie 22% [34].
Wyniki przytoczonych badan wykazaly niskie zaintereso-
wanie mlodziezy sportem, a uczniowie chetniej spedzali
czas przed telewizorem lub komputerem [19].

W diecie dzieci i mtodziezy niezbednym jest uwzgled-
nienie w kazdym positku warzyw i owocéw (co najmniej 5
porcji dziennie). Sg one bogatym zZrédtem antyoksydantow,
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tj. prowitaminy A, witaminy C, witaminy E, zwigzkéow
polifenolowych [2]. W niniejszym badaniu wykazano, ze
polowa licealistow (50%) spozywala warzywa tylko kilka
razy w tygodniu. Jedynie 32,4% uczniéw siggalo po te
produkty kazdego dnia. Codzienne spozycie owocéw de-
klarowato zaledwie 37,4% badanej mlodziezy. W badaniu
Kiciak i wsp. majacym na celu ocen¢ postaw zywieniowych
mlodziezy szkot $rednich na terenie wybranych miast
woj. $laskiego, stwierdzono spozycie warzyw i owocow
kilka razy dziennie przez potowe ankietowanych. Odsetek
mlodych oséb, ktdre siegaly po warzywa i owoce kilka razy
w tygodniu, miescil si¢ w granicach 23-28% [35].

Zalecenia zywieniowe rekomendowane przez IZZ infor-
muja o koniecznosci spozywania przez dzieci i mlodziez
w wieku szkolnym ciemnego pieczywa oraz grubych kasz
jako zrédla witamin i blonnika pokarmowego [2]. W ni-
niejszym badaniu potowa ankietowanych (49,6%) dekla-
rowala codzienng konsumpcje kaszy, makaronéw i ryzu.
Zaledwie 15,6% licealistow spozywalo ciemne pieczywo
kazdego dnia. Podobne wybory zywieniowe podejmowata
mlodziez objeta badaniem przeprowadzonym przez Caly-
niuk i wsp. Uczniowie spozywali pieczywo pelnoziarniste
okazjonalnie (59,1%), a 21,5% nigdy go nie uwzglednialo
w swojej diecie. Tylko 1,1% badanych spozywalo ten rodzaj
pieczywa codziennie. Ponadto polowa ankietowanych
uczniéw w ogole nie jadata grubych kasz. Zaledwie 9,7%
uczniow uwzglednialo te produkty w swoim jadlospisie
kilka razy w tygodniu [36].

Wykazano, ze niespelna polowa badanych uczniéow
(43,5%) z miasta Ruda Slaska pita mleko kilka razy w tygo-
dniu, a 6,5% w ogéle go nie uwzglednialo w swojej diecie.
Z kolei 21,4% badanych deklarowalo codzienne spozycie
napoi mlecznych, takich jak: kakao, kawa zbozowa, nato-
miast 10,7% respondentéw nigdy nie konsumowalo tego
typu produktéw. Niespelna polowa licealistow (40,8%)
spozywala produkty mleczne fermentowane, takie jak:
kefir, jogurt, maslanka, kilka razy w tygodniu. W przepro-
wadzonym badaniu przez Marcinkowska i wsp. dotycza-
cym konsumpcji napojéw wsréd mtodziezy réwniez zaob-
serwowano niskie spozycie mleka i napojéw mlecznych.
Zaledwie 12% ucznidéw szkot gimnazjalnych i $rednich
wypijalo jedna szklanke mleka tygodniowo, a 10% nie pilo
go w ogole. Ponadto zaobserwowano, ze mleko bylo staty-
stycznie czgéciej spozywane przez chtopcéw niz dziewczeta
[37]. W badaniu oceniajgcym zachowania zywieniowe
uczniéw powiatu ciechanowskiego wykazano, ze potowa
respondentow (53%) spozywata mleko i produkty mleczne
kazdego dnia [19]. Podobne wyniki uzyskano w badaniu
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zrealizowanym wsrdd licealistow mieszkajacych w Olesni-
cy. Prawie polowa z nich deklarowata codzienne spozycie
mleka i jego przetwordw (49% kobiety, 39,6% mezczyzni)
[38]. Wyniki badan dotyczacych spozycia mleka i jego
przetworéw przez polska mlodziez nie s3 zadawalajace.
Zalecenie rekomendowane przez 1ZZ stanowig o spozy-
waniu 3 porgji tych produktéw w ciagu dnia, zwlaszcza
przez dzieci i mtodziez w wieku szkolnym. Mleko i jego
produkty sa zrodlem dobrze przyswajalnego wapnia, wita-
min z grupy B oraz biatka o wysokiej warto$ci odzywczej,
dlatego powinny by¢ uwzgledniane w codziennej diecie
dzieci i mtodziezy w wieku szkolnym [2].

Prawidtowy dzienny jadlospis dzieci i mlodziezy powi-
nien uwzglednia¢ co najmniej 2 porcje produktéw z grupy
— migso, ryby i jaja. S3 one zrédlem pelnowartosciowego
bialka, zelaza, cynku witamin z grupy B [2]. Ponad poto-
wa badanych uczniéw (58,4%) uczgszczajacych do szkot
érednich znajdujacych sie na terenie miasta Ruda Slaska
deklarowala spozycie miesa kilka razy w tygodniu. Ryby
byly spozywane raz w tygodniu przez 40,5% respon-
dentdéw, a 11,8% w ogole ich nie spozywato. W badaniu
przeprowadzonym przez Calyniuk i wsp. mieso byto kon-
sumowane kilka razy w tygodniu przez 30,1% mlodziezy.
Jego codzienne spozycie byto deklarowane przez 18,3%
badanych [36]. Zaledwie 34,7% badanych uczniéw z woj.
$laskiego konsumowalo jaja kilka razy w tygodniu. Wyniki
badan zrealizowanych przez Wojtyte-Buciora potwierdzaja
sporadyczne spozywanie jaj przez licealistow. Tylko 7%
uczniéw z powiatu kaliskiego uwzgledniato jaja w swoim
jadlospisie [39].

Badania przeprowadzone w Polsce wykazaly, ze do
najczesciej popelnianych przez mlodziez bledéw diete-
tycznych nalezy spozywanie produktéw typu fast-food,
stodyczy oraz kolorowych napojéw gazowanych [40].
W niniejszym badaniu wykazano, ze co trzeci licealista
spozywal tego typu zywnos¢ raz w tygodniu. Prawie po-
towa uczniéw (46,9%) jadata produkty typu fast-food raz
w miesigcu. Jedynie 10,7% respondentéw nie spozywalo
ich w ogdle. W badaniu Wierzbickiej i Stosio od 40% do
80% uczniow deklarowalo spozycie Zywnosci typu fast-
-food 1-2 razy w tygodniu [41]. Spozycie raz w tygodniu
lub czgsciej deklarowalo 33,6% ankietowanych w badaniu
Mendyk i wsp. [42]. Prawie polowa ucznidéw (46,67%)
z badania Kocka i wsp. konsumowata taka zywos¢ kilka
razy w miesigcu, a 10% osob zadeklarowalo jej spozycie
od 1 do nawet 3 razy w tygodniu [27].

Wyniki niniejszego badania informuja o wysokim spo-
zyciu stodyczy przez licealistow. Kilka razy w tygodniu
spozywalo je 40,1% os6b, natomiast codziennie siegalo
po nie az 20,2% uczniéw. W badaniu zrealizowanym przez
Calyniuk i wsp. podobny odsetek mtodych os6b (40,9%)
deklarowat spozycie stodyczy kilka razy w tygodniu. Nie-
pokojace jest, ze podobna liczba respondentéw wybierala
je nawet parokrotnie w ciggu dnia (okolo 37%) [36].
W aspekcie oceny czestotliwosci spozycia stodyczy przez
mlodziez, zblizone wyniki uzyskano w badaniu przeprowa-
dzonym przez Kubik i wsp. Codzienne spozycie stodyczy
deklarowalo 44% uczniéw [43]. Najbardziej niepokojace

wyniki uzyskano w badaniu przeprowadzonym przez
Nitsch-Osuch i wsp., w ktérym 92% oséb zadeklarowalo
spozycie stodyczy kazdego dnia [44].

Innym bledem zywieniowym czgsto popelnianym przez
mlodziez jest nadmierne spozywanie stodkich napojow.
Wykazano, ze 30,5% uczniéw z Rudy Slaskiej codziennie
konsumowalo stodkie napoje, a 33,6% spozywalo je kilka
razy w tygodniu. Wyniki uzyskane w badaniu zrealizo-
wanym przez Marcinkowska informuja o regularnym
spozywaniu stodkich napojow gazowanych przez 44%
licealistow. Wiekszos¢ ankietowanych (64%) wypijato co
najmniej litr stodkich napojow gazowanych tygodniowo
[37]. Respondenci (22,6%) w badaniu przeprowadzonym
przez Szczepanska i wsp. spozywali stodkie napoje co naj-
mniej raz dziennie [45]. W badaniu Kowalcze prawie poto-
wa dziewczat (46%) codziennie lub kilka razy w tygodniu
spozywala stodzone napoje gazowane. W grupie chlopcow
odsetek ten byt zdecydowanie wyzszy i wynosit 67% [21].

W badanej grupie zaobserwowano zréznicowany poziom
wiedzy zywieniowej. Zaledwie 7,3% respondentéw potrafi-
to w prawidlowej kolejnosci uszeregowa¢ pietra piramidy
zywieniowej. Az 77,5% badanych nie mialo wiedzy w tym
zakresie. Dobrg znajomo$¢ piramidy zywieniowej wyka-
zalo 49,9% uczniow objetych badaniem zrealizowanym
w szkolach podstawowych na terenie miasta Bytom w woj.
$laskim. Badanie donosi o skuteczno$ci podejmowanych
programoéw edukacyjnych, majacych na celu zwigkszenie
poziomu wiedzy dzieci i mlodziezy na temat zdrowego
stylu zycia [46]. Wyniki badania przeprowadzonego
przez Melnyk i wsp. informujg o korzystnym wplywie
programow edukacyjnych realizowanych przez nauczy-
cieli w szkofach na stan psychospoteczny i zdrowotnych
nastolatkow [47].

Przeprowadzona analiza zwyczajow zywieniowych ba-
danej grupy licealistéw wykazatla liczne nieprawidtowosci
w ich sposobie zywienia. Sktad spozywanych positkow
réwniez nie byt zgodny z powszechnie dostgpnymi zalece-
niami Zywieniowymi rekomendowanymi przez IZZ. Wyzej
zaprezentowane nawyki zywieniowe mtodziezy moga gene-
rowa¢ nadmierng podaz cukréw prostych i ttuszczéw wraz
z dietg i w konsekwencji prowadzi¢ do rozwoju nadwagi,
otylosci, niedoboréw pokarmowych, przewleklych choréb
niezakaznych.

Brak elementarnej wiedzy w zakresie zywienia czlo-
wieka moze poglebi¢ popelniane bledy dietetyczne
i spowodowac pogorszenie stanu zdrowia mlodziezy
w przyszlosci. W zwiazku z powyzszym koniecznym jest
upowszechnianie zasad i zalecen prawidlowego zywienia
juz od najmlodszych lat zycia. Mlode osoby czesto nie s3
$wiadome zwigzku miedzy swoim zachowaniem a zdro-
wiem, dlatego niezbednym jest wdrazanie w szkotach
odpowiednich programéw edukacyjnych poswigconych
tematyce zdrowego Zywienia. W $wietle przeprowa-
dzonych badan, edukacja jest skutecznym narzedziem
promocji zdrowia i profilaktyki. Skierowana do dzieci
i mlodziezy w wieku szkolnym pozwoli uksztaltowa¢
w nich prawidlowa postawe zdrowotng, majaca wplyw
na ich pé6zniejszy styl zycia.
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WNIOSKI

1.

Niniejsze badanie wykazalo nieprawidtowe zachowania
zywieniowe wiréd mlodziezy licealnej. W jej sposobie odzy-
wiania zaobserwowano liczne bledy dietetyczne, do ktérych
nalezg: nieregularne spozywanie positkow, nieprawidiowa
ich liczba w ciagu dnia, niskie spozycie warzyw i owocow,
produktéw zbozowych z pelnego przemiatu, produktéw
mlecznych oraz produktéw z grupy - jaja, mieso, ryby. Dieta
uczniéw uwzgledniala niezdrowa zywnos¢ typu fast food,
stone i stodkie przekaski oraz kolorowe napoje gazowane.

. Wbadaniu nie wykazano istotnej statystycznie korelacji

pomiedzy aktywnoscig fizyczng licealistow i regular-
noscia spozywanych przez nich positkéw w ciagu dnia
a poziomem wskaznika BMI. Niepokojacym natomiast
jest fakt, iz u ponad polowy respondentéw wystepuje
niedobér masy ciata.

Mtodziez nie dysponuje odpowiednig wiedzg na temat
podstawowych zalecen zywieniowych rekomendowa-
nych przez 127 przedstawionych w formie Piramidy
Zdrowego Zywienia i Aktywnosci Fizycznej.
Przeprowadzone badanie wskazuje na potrzebe wdro-
zenia odpowiednich dzialan w ramach prewencji
zdrowotnej, majacych na celu poprawe zwyczajow
zywieniowych miodziezy.
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ABSTRACT

Introduction: Science is constantly being developed which leads to both positive and negative changes in public health and the environment. One of the results of scientific
progress is introduction of food based on genetically modified organisms whose effects on human health, to date, remain scantily studied and are ambiguous.

The aim: to determine how human health can be influenced by food production based on genetically modified organisms.

Materials and methods: international acts, data of international organizations and conclusions of scientists have been examined and used in the study. The article also
summarizes information from scientific journals and monographs from a medical and legal point of view with scientific methods. This article is based on dialectical, comparative,

analytic, synthetic and comprehensive research methods.

Conclusions: Genetically modified organisms are specific human-made organisms being a result of using modern biotechnology techniques. They have both positive and
negative effects on human health and the environment. The main disadvantage is not sufficient study of them in various spheres of public life.

KEY WORDS: genetically modified organisms, environment, human health

INTRODUCTION

Human health is substantially influenced by various factors
[1,2,3,4], but recently, considerable attention of scientists
around the world has been given to effects of food pro-
duced using genetically modified organisms on human
organism and the natural environment. It is believed that
when consuming food containing GMOs, people are at
increased risk of getting various diseases and ultimately,
their health deteriorates and their quality of life becomes
lower. This means that introduction of the latest food pro-
duction technologies and developments does not always
guarantee positive changes in the system of public health,
each person’s health and the environment.

THE AIM

Aim to describe effects of food produced using GMOs on
human health.

MATERIALS AND METHODS

According to Art. 3 of the Cartagena Protocol on Biosafety to
the Convention on Biological Diversity [5], “living modified
organism’ means any living organism that possesses a novel
combination of genetic material obtained through the use of
modern biotechnology. Under Art. 2 of Directive 2001/18/
EC [6]: genetically modified organism (GMO) means an

366

Wiad Lek 2018, 71, 2 cz. I, 366-370

organism, with the exception of human beings, in which the
genetic material has been altered in a way that does not occur
naturally by mating and/or natural recombination. GMOs are
organisms whose genetic material (DNA) has been altered
not by reproduction and/or natural recombination but due
to introduction of a modified gene or a gene of a different
kind or biological species [7, p. 111]. A genetically modified
organism is any organism other than a human organism that
has a novel combination of genetic material which is diffe-
rent from natural one and has been obtained using modern
biotechnological techniques [8, p. 25]. In other words, based
on the mentioned above, it can be noted that emergence of
genetically modified organisms is associated with interference
in functioning of respective natural processes which leads to
emergence of novel combinations of genes. There are different
attitudes to emergence and existence of such organisms and,
accordingly, to food produced using them from legal, econo-
mic, ethical and other perspectives. But in spite of diversity
of opinions, an insight into what these objects are and what
effects they have on human health and the environment is of
vital importance in this context.

The main potential benefits and costs attributed to
GMOs: potential benefits: - promoting efficiency in farm-
ing - for example by reducing labour costs of herbicide or
insecticide spraying and less tillage; - increased yields - by
reducing losses from pests and disease, hence reduced
pressure for more farmland; - providing altered product
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characteristics to aid in food processing — such as tomatoes
which soften more slowly and therefore have lower water
content facilitating processing into paste; - controlling
fertility - to improve the purity of hybrid seed, hence
higher yields; - reducing fertiliser inputs through nitrogen
fixation; - reduced pesticide use [9, p. 250].

The development of a growing number and range of GMOs
has opened up significant potential for many useful applica-
tions in agriculture and food-processing, pharmaceuticals and
diagnostics, environmental clean-up, chemicals production
and the development of new materials and energy sources. At
the same time, however, there are some concerns about the
potential risks to human health and the environment associ-
ated with the use and the release of these novel organisms into
the environment, and in particular in relation to longer-term
effects which are very difficult to predict. The need to under-
take environmental risk assessments and to implement risk
management measures as required has been recognised by the
EU, and also by the USA and the other industrialised countries
who are members of the OECD. Many non-OECD countries
are also realising the need to take a preventative approach,
especially as a result of the discussions at the UNCED in Rio
de Janeiro in 1992 and the implications for biotechnology of
the UN Biological Diversity Convention [10].

Thus, among the most important positive results of using
GMOs, it is possible to highlight increase in productivity
of certain areas, in particular, agriculture, which is ex-
pressed both as a direct result of such activity (growth of
yields) and simplification of procedural characteristics of
its implementation (reduction in labour costs, decrease in
an amount of fertilizers and pesticides that are applied).

Among negatives of using GMOs, there are direct environ-
mental effects: - if there is gene transfer from the GMO to native
flora or fauna - leading to new pests as a result of hybridisation;
- unexpected behaviour of the GMO in the environment if it es-
capesitsintended use and becomes a pest; - disruption of natural
communities — through competition or interference; - food web
effects through harm to non-target species; - harmful effects on
ecosystem processes — if products of GMOs interfere with natural
biochemical cycles [9, p. 250]. Indirect environmental effects are
the second type of negative consequences of using GMOs that,
namely, mean - continuation of intensive agricultural systems — as
aresult of the requirement for high levels of external inputs; - im-
pacts on biodiversity as a consequence of changes in agricultural
practice; - cumulative environmental impacts from multiple
releases and interactions; - alterations in agricultural practices,
for example, to manage any direct environment impacts such
the evolution of insect, herbicide or disease resistance in weeds.
Moreover, food containing GMOs can have significant influence
on human health: - new allergens being formed through the in-
clusion of novel proteins which trigger allergic reactions at some
stage; - antibiotic resistance genes used as ‘markers in the GM
food being transferred to gut microorganisms and intensifying
problems with antibiotic-resistant pathogens; - the creation of new
toxins through unexpected interactions between the product of
the GM and other constituents [9, p. 250]. There are several types
of potential health effects that could result from the insertion of a
novel gene into an organism. Health effects of primary concern to

safety assessors are production of new allergens, increased toxicity,
decreased nutrition, and antibiotic resistance [11]. Here are seven
ways that GMOs may adversely affect health: 1. Food allergy - Ac-
cording to the Organic Consumers Association, “The list of GM
food products intersect with the eight most common food aller-
gens: eggs, milk, fish, peanuts, shellfish, soy, tree nuts, and wheat?”
OCA states that protein in foods is what triggers allergic reactions
and “most of the foreign proteins being gene-spliced into foods
have never been eaten by humans before or tested for their safety”
2. Toxicity. 3. Infertility - According to the American Academy of
Environmental Medicine, “There is more than a casual association
between GM foods and adverse health effects. 4. Gluten Disor-
ders - In a 2013 report released by the Institute for Responsible
Technology, internist Emily Linder MD states, “Based on my clin-
ical experience, when I remove genetically modified foods as part
of the treatment for gluten sensitivity, recovery is faster and more
complete. 6. Birth defects - Glyphosate is the active ingredient in
the herbicide RoundUp. According to Andres Carrasco, head of
the molecular Embryology Lab at the University of Buenos Aires
glyphosate “is responsible for causing birth defects, infertility,
sperm destruction, and cancer.” 7. Cancer [12].

In other words, negative effects of using GMOs are both
general and derived. General negative effects of using
GMOs manifest themselves in harming the environment,
its components and processes occurring in it. Effects that
are directly related to the environment in which GMOs
are used and its impact on human health are among de-
rivative ones.

According to provisions of Art. 4 of the preamble of Di-
rective 2001/18/EC, living organisms, whether released into
the environment in large or small amounts for experimental
purposes or as commercial products, may reproduce in the
environment and cross national frontiers thereby affecting
other Member States. The effects of such releases on the envi-
ronment may be irreversible. The protection of human health
and the environment requires that due attention be given to
controlling risks from the deliberate release into the envi-
ronment of genetically modified organisms (GMOs) (para.
4). In other words, firstly, the purposes of emergence of such
organisms may be different, secondly, their release into the
environment is intentional and, thirdly, their ability to adapt
to the environment and therefore affect other objects and
processes can be of different character, including negative one.

Art. 11 of the Cartagena Protocol on Biosafety to the Con-
vention on Biological Diversity establishes a procedure for
living modified organisms intended for direct use as food
or feed,or for processing. Under Annex III of the above
mentioned Protocol, the objective of risk assessment, under
this Protocol, is to identify and evaluate the potential adverse
effects of living modified organisms on the conservation and
sustainable use of biological diversity in the likely potential
receiving environment, taking also into account risks to hu-
man health. In accordance with Art. 2 of Directive 2001/18/
EC, «environmental risk assessment» means the evaluation
of risks to human health and the environment, whether di-
rect or indirect, immediate or delayed, which the deliberate
release or the placing on the market of GMOs may pose and
carried out in accordance with Annex II.
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It is also important to pay attention to types of GMO
effects on human health and the environment. In Annex
IT of Directive 2001/18/EC, the following kinds of effects
are distinguished: direct, indirect, immediate, delayed
effects. The term ‘direct effects’ refers to primary effects
on human health or the environment which are a result of
the GMO itself and which do not occur through a causal
chain of events (para. 2). The term ‘indirect effects’ refers
to effects on human health or the environment occurring
through a causal chain of events, through mechanisms such
as interactions with other organisms, transfer of genetic
material, or changes in use or management (observations
of indirect effects are likely to be delayed). The term ‘im-
mediate effects’ refers to effects on human health or the
environment which are observed during the period of the
release of the GMO. Immediate effects may be direct or
indirect. The term ‘delayed effects’ refers to effects on hu-
man health or the environment which may not be observed
during the period of the release of the GMO, but become
apparent as a direct or indirect effect either at a later stage
or after termination of the release. Furthermore, such a
mentioned term as ‘cumulative long-term effects’ refers to
the accumulated effects of consents on human health and
the environment, including inter alia flora and fauna, soil
fertility, soil degradation of organic material, the feed/ food
chain, biological diversity, animal health and resistance
problems in relation to antibiotics.

The latter concept correlates in a certain way with the
concept of delayed effects in the time spectrum of possibil-
ities of occurrence of corresponding consequences, but the
difference between them is that the concept of cumulative
long-term effects is a corresponding complex collective
concept and its essence is in accumulating results of inter-
action of relevant objects with GMOs. Such accumulation
may have certain manifestation and be a prerequisite or
cause of changes of certain objects as well as human health
and the environment.

In other words, the Directive specifies a classification
of potentially possible effects of GMOs on human health
and the environment which may be manifested in varying
intensity, a degree of spontaneity and time intervals of the
influence concerned. By the criterion of intensity, effects of
GMOs can be classified as direct and immediate, related to
direct interaction of an object with GMOs and insignificant
short term manifestations of such effects. By a degree of
spontaneity, the effects can be defined as direct and indi-
rect, and by time intervals — as immediate and delayed.

The Cartagena Protocol on Biosafety to the Conven-
tion on Biological Diversity and Directive 2001/18/EC
also provide general principles on which the specified
assessment of GMOs effects relies. Namely, it is a scientific
character that is expressed in committing corresponding
actions which are conditioned by certain scientifically
grounded techniques, have transparent research meth-
ods and a case-by-case basis that is determined by data
which may differ in character and level of detail in each
particular case, depending on a corresponding living
modified organism, its intended use and the likely po-
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tential receiving environment. Each time before GMOs

are released into the environment, the environmental risk

assessment shall be carried out on a case-by-case basis.

It should also take due account of potential cumulative

long-term effects associated with the interaction with

other GMOs and the environment (para. 19 of preamble
to Directive 2001/18/EC).

Along with the provisions stipulated above, the principles
of the environmental risk assessment (hereinafter e.r.a.)
are also given in Annex II of Directive 2001/18/EC. In
accordance with the precautionary principle, the following
general principles should be followed when performing
the e.ra.:

- identified characteristics of the GMO and its use which
have the potential to cause adverse effects should be com-
pared to those presented by the non-modified organism
from which it is derived and its use under corresponding
situations;

- the e.r.a. should be carried out in a scientifically sound
and transparent manner based on available scientific and
technical data;

- the e.r.a. should be carried out on a case by case basis,
meaning that the required information may vary depend-
ing on the type of the GMOs concerned, their intended
use and the potential receiving environment, taking into
account, i.a., GMOs already in the environment;

- if new information on the GMO and its effects on human
health or the environment becomes available, the e.r.a.
may need to be readdressed in order to:

- determine whether the risk has changed;

- determine whether there is a need for amending the risk
management accordingly.

The aforementioned principles of Directive 2001/18/EC

are in line with those mentioned in the Cartagena Protocol

on Biosafety to the Convention on Biological Diversity

(Annex IIT General principles). Firstly, all of them are

combined by the precautionary principle, whose essence

is expressed in preventing occurrence of negative effects
on human health and the environment or minimizing
them. Secondly, individualization is important both in
the context of defining the negative character of GMOs
effects and their essential features that are inherent in one
type of GMOs in comparison with others (a case-by-case
basis). Thirdly, scientific approaches to the e.r.a. shall be
applied (a scientific sound manner). Fourthly, there shall
be responding to the data received to identify detectable
novel combinations of such organisms in the relevant ob-

jects and application of necessary preventive measures (a

transparent manner).

It is important to study the experience oflegal regulation
regarding the issue of the permissibility of GMOs in food
production in different countries in view of their possible
negative effects on human health and the environment.

REVIEW AND DISCUSSION
Techniques of genetic modification listed in Annex I A
of Directive 2001/18/EC are among important aspects of
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study of GMOs and their effects on human health. Among

the following techniques, one can determine the following:

1. recombinant nucleic acid techniques involving the for-
mation of new combinations of genetic material by the
insertion of nucleic acid molecules produced by whatev-
er means outside an organism, into any virus, bacterial
plasmid or other vector system and their incorporation
into a host organism in which they do not naturally occur
but in which they are capable of continued propagation;

2. techniques involving the direct introduction into an
organism of heritable material prepared outside the
organism including micro-injection, macro-injection
and micro-encapsulation;

3. cell fusion (including protoplast fusion) or hybridisation
techniques where live cells with new combinations of
heritable genetic material are formed through the fusion
of two or more cells by means of methods that do not
occur naturally.

These techniques and their effects on human health have

become the subject of repeated scientific studies. Thus,

recombination is understood as emergence of novel com-
binations of genes leading to a novel combination of signs
in the offspring [13]. The following techniques are charac-
terized by certain processes associated with different ways
of introducing the material into the organism. Namely, they
are carried out by means of micro-injection, macro-injec-
tion and micro-encapsulation. In turn, micro-injection is
understood as introduction of a substance into microscopic
objects (cells, nuclei, etc.) with a micro-capillary pipette

[14]. With regard to the latter methods, they are based

on merger of two or more cells with methods that are not

found in natural conditions.

In recent years, the development and use of new tech-
niques of genetic engineering have profoundly changed
the traditional methods and scope of biotechnology.
These sophisticated techniques enable the identification
of many genes which confer desirable characteristics, and
the transfer of these genes to organisms which did not
possess them before. Traditional selection and breeding
techniques have been used for a long time in industry
and agriculture to produce organisms with more desir-
able characteristics. However, the new, more powerful
tools of molecular biology allow biological barriers to
be bypassed and novel organisms with new or enhanced
properties to be created. For example, a gene from a mi-
crobe responsible for expressing a certain natural toxin
against insects can be introduced into the genetic material
(DNA) of crop plants, which can then protect themselves
from insect attack without the need for application of
pesticides [10, p.6].

Despite different attitudes towards food containing
GMOs, such food still dominates on a global scale.
Nearly two-thirds of all genetically modified crops are
grown in the United States because of relatively favour-
able regulation of GMOs there, moreover, the country
is not a party to the Cartagena Protocol on Biosafety
[16]. GMOs in the USA are generally recognized as
safe, they are equated with conventional products. In

addition, labeling of GMO-containing products is not
obligatory at all [15], but in case of a GMO product
that is noticeably different in structure, function, etc.,
premarket approval of the product is binding [16].
Something similar is observed in Canada. However, in
Japan, all food containing GMOs is subject to mandatory
labeling. In African countries, in the last few years, a ban
was introduced on import of food containing genetically
modified components [15].

CONCLUSIONS

In view of the above, it can be noted that genetically
modified organisms are objects that have artificial ori-
gin associated with emergence of novel combinations
of genes, based on the relevant principles, techniques.
Moreover, there are different purposes of their emer-
gence and risks of their effects of human health and
the environment. On the one hand, such emergence is
associated with relevant processes occurring both in the
world in general and in certain countries in particular,
but on the other hand, their effects on human health and
the environment have been studied insufficiently, and,
accordingly, it is difficult to determine a ratio of benefits
associated with genetically modified organisms to their
negative effects (both real and potential). Furthermore,
the above-mentioned set of problems requires not only
additional study and research based on the available data,
but also more effective legal regulation. In particular,
along with the use of such legal devices as mandatory
labeling, certification of food containing GMOs, it would
also be expedient to tighten control over effects of such
food on human health by introducing additional measu-
res, for example, accreditation of producers of such food,
creation of scientific and expert laboratories to monitor
the effects of food containing GMOs and others.
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POWIKLANIA INFEKCYJNE PO BIOPSJI GRUCZOtLU KROKOWEGO

Marcin tykowski, Bartosz Dybowski, Stawomir Poletajew, Tomasz Piecha, Piotr Radziszewski
KLINIKA UROLOGII OGOLNEJ, ONKOLOGICZNEJ | CZYNNOSCIOWEJ, WARSZAWSKI UNIWERSYTET MEDYCZNY, WARSZAWA, POLSKA

STRESZCZENIE

Rak prostaty jest drugim co do czestosci wystepowania nowotworem ztosliwym u mezczyzn w Polsce. Biopsja gruczotu krokowego pozostaje ztotym standardem diagnostycznym
potwierdzajacym jego rozpoznanie. Z roku na rok liczba procedur wzrasta, dlatego znajomos¢ mozliwych powiktari nabiera kluczowego znaczenia. W ostatnim czasie obserwowany
jest ciagty wzrost czestosci powiktan infekcyjnych, dlatego tak istotna jest identyfikacja czynnikéw ryzyka oraz opracowanie metod zapobiegania zakazeniom. Biopsja gruczotu
krokowego wymaga profilaktyki antybiotykowej. Jednoczesnie powikfania po biopsji dotycza nawet 90% pacjentéw, w tym powiktania infekcyjne do 17%. U czesci pacjentow
powiktania maj ciezki przebieg i wymagaja pilnej interwencji medycznej. Ryzyko zgonu zawiazanego z zakazeniem po wykonaniu procedury wynosi okofo 0,1%. Znanymi
czynnikami ryzyka s3 cukrzyca, starszy wiek, zwiekszona objetos¢ gruczotu krokowego i wczesniejsza antybiotykoterapia. Biopsja przezkroczowa lub celowana pod kontrola
MRI wiazq sie z nizszym odsetkiem cigzkich powiktan infekcyjnych.

SEOWA KLUCZOWE: biopsja, prostata, powiklania, rak prostaty, sepsa, zakazenie

ABSTRACT

Prostate cancer is the second most common malignancy in men in Poland. Prostate biopsy remains the gold standard for diagnosis. Every year, the number of procedures is
increasing, so knowledge of possible complications is becoming crucial. Over time, a continuous increase in infectious complications of prostate biopsy is observed, so it is
important to identify risk factors and preventive methods. Antibiotic prophylaxis is mandatory for prostate biopsy. Simultaneously, complications after prostate biopsy affect as
many as 90% of patients, including up to 17% of infective complications. In some patients, complications are severe and require urgent medical intervention. The risk of death
from septic complications is approximately 0.1%. Significant risk factors are diabetes, older age, enlarged prostate gland and recent antibiotic exposure. Transperineal or MRI

guided hiopsy is associated with a significantly lower incidence of severe infectious complications.

KEY WORDS: biopsy, complications, infection, prostate, prostate cancer, sespsis

WSTEP
Rak gruczotu krokowego jest drugim co do czestosci wyste-
powania nowotworem ztosliwym w Polsce (zachorowalnos¢
przy 12162 przypadkach wynosi 15,5%, a $miertelno$¢ przy
4281 zgonach stanowi 8,2%), podczas gdy w krajach Euro-
py Zachodniej i Stanach Zjednoczonych zajmuje obecnie
pierwsze miejsce (zachorowalno$¢ przy 180890 przypadkach
wynosi 21% a $miertelno$¢ przy 26120 zgonach stanowi 8%).
Jednoczesnie stanowi drugg co do czgstosci przyczyne zgo-
nu wsrdd choréb nowotworowych u mezczyzn [1-3]. Rak
gruczotu krokowego jest istotnym problemem zdrowotnym
i ekonomicznym dla systeméw ochrony zdrowia, zwlaszcza
w krajach wysokorozwinietych z wieksza liczba osob starszych
w populacji. W krajach Europy Zachodniej zapadalnos¢ na
raka stercza jest najwyzsza (wspotczynniki zachorowania
przekraczajg 200 na 100 tys. mezczyzn), podczas gdy w kra-
jach rozwijajacych sie stale rosnie [4, 5]. Wraz z oczekiwanym
wzrostem $redniej dtugosci zycia mezczyzn, zapadalno$¢ na
raka gruczotu krokowego bedzie dodatkowo wzrastac.
Biopsja gruczotu krokowego (Bx) jest jedna z najczest-
szych procedur urologicznych. Co roku w Europie i Stanach
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Zjednoczonych wykonuje si¢ ich ponad milion [6]. Od kil-
kunastu lat obserwuje si¢ ciagly wzrost czgstosci powiktan
infekcyjnych, ktére moga miec cigzki przebieg. Dlatego tak
istotna jest identyfikacja czynnikéw ryzyka i opracowanie
metod zapobiegania zakazeniom. W niniejszym artykule
przedstawiono aktualne dane na temat powiklan infek-
cyjnych biopsji stercza i sposobéw ograniczenia ryzyka
ich wystgpienia.

WSKAZANIA DO BIOPSJI

GRUCZOtLU KROKOWEGO

Podejrzenie raka stercza opiera si¢ zwykle na podstawie
nieprawidlowosci w badaniu palpacyjnym przez odbyt-
nice (DRE - digital rectal examination), podwyzszonego
stezenia antygenu specyficznego dla stercza (PSA — pro-
state specific antigen) w surowicy lub nieprawidtowosci
w badaniu rezonansu magnetycznego stercza. Potwier-
dzenie rozpoznania wymaga oceny mikroskopowej
wycinkéw z gruczotu krokowego pobranych podczas
biopsji wykonywanej w celach diagnostycznych lub
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resekcji chirurgicznej prostaty wykonywanej w celach
terapeutycznych [5].

O ile podejrzenie nowotworu w badaniu DRE zazwyczaj
nie stwarza watpliwosci, to wzrost stezenia PSA w surowicy
moze towarzyszy¢ stanom nienowotworowym, takim jak
zapalenie prostaty, uraz czy instrumentacja dolnych drég
moczowych. Izolowany wzrost stezenia PSA powinien by¢
zweryfikowany kolejnym badaniem przeprowadzonym po
kilku tygodniach przy uzyciu tej samej metody [5]. Podej-
rzenie raka, po uwzglednieniu czynnikéw takich jak: wiek,
choroby towarzyszace i kliniczne konsekwencje diagnostyki,
stanowi wskazanie do wykonania biopsji stercza. W ostatnim
czasie zwigksza si¢ rola wieloparametrycznego rezonansu
magnetycznego, ktéry ma wysoka czutos¢ w wykrywaniuilo-
kalizacji agresywnego nowotworu stercza (100% dla zmian
o objetosci 2 ml i zlosliwosci wedlug Gleasona >7) [5, 7].

TECHNIKA BIOPSJI GRUCZOLU KROKOWEGO
Zgodnie z wytycznymi Europejskiego Towarzystwa
Urologicznego (EAU — European Association of Urolo-
gy) ztotym standardem w diagnostyce raka prostaty jest
biopsja gruczotu krokowego pod kontrola ultrasonografii
przezodbytniczej (TRUS — transrectal ultrasonography)
[5]. Dla pobrania wycinkéw wykorzystuje si¢ dwa alter-
natywne dostepy: czesciej stosowany przezodbytniczy
i rzadziej stosowany przezkroczowy. Oba charakteryzuja
sie poréwnywalng wydolnosciag diagnostyczna, zalezng
jednakze od liczby pobranych wycinkéw. Wraz z liczba
pobranych wycinkéw rosnie czuto$¢ i swoistos¢ biops;ji [5].

Rutynowo procedura jest wykonywana w znieczuleniu
miejscowym. Zaleca si¢ systematyczne pobranie od 10 do
12 wycinkéw z obu platéw gruczotu i dodatkowych biopta-
tow z miejsc podejrzanych w badaniu DRE, wykazujacych
nieprawidfowosci w TRUS lub obrazowaniu rezonansu
magnetycznego (MRI - magnetic resonance imaging) [5, 8].
Najczestsze powiklania biopsji stercza przedstawiono w ta-
beli I. Z uwagi na ryzyko zakazenia, pacjenci poddawani
biopsji rutynowo wymagaja profilaktyki antybiotykowej,
proponowane schematy wedlug EAU i Amerykanskiego
Towarzystwa Urologicznego (AUA — American Urological
Association) przedstawiono w tabeli 2 [5]. Do niedawna
lekami z wyboru byly fluorowane chinolony. Jednak licz-
ba cigzkich powiklan infekcyjnych po biopsji wykazuje
tendencje wzrostowe, czego przyczyng jest narastajaca
lekoopornos¢ bakterii na te leki. W 2001 roku takie szczepy
izolowano w 18%, w 2009 roku byto to juz 33%, obecnie
szacuje sie je na 50% [9].

ZAKAZENIA JAKO POWIKLANIE

PO BIOPSJI GRUCZOtLU KROKOWEGO
Powiklania infekcyjne po biopsji stercza moga wystepowac
pod réznymi postaciami takimi jak: bezobjawowa bakte-
riuria, objawowe zakazenie ukladu moczowego, zapalenie
najadrza, zapalenie gruczotu krokowego, zapalenie opon
mozgowo-rdzeniowych czy posocznica i wstrzas septycz-
ny. Czestos¢ powiklan w zaleznosci od badania zostata
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oszacowana na 6,3% do nawet 17% [6, 10, 12]. Najczesciej
izolowanym patogenem w przebiegu powiklan infekcyj-
nych biopsji stercza jest Escherichia coli [13]. Znaczne
rozpowszechnienie powiklan infekcyjnych bylo przyczyna
wprowadzenia profilaktyki antybiotykowej do standardu
postepowania (Tab. II). Liczne badania pokazuja, iz za-
stosowanie profilaktyki zmniejsza czesto$¢ bakteriurii,
bakteriemii, goraczki, zakazenia ukladu moczowego
i hospitalizacji [14, 15]. Wieloosrodkowe badania oparte
na danych z 84 krajéw wykazaly, ze antybiotykoterapia
profilaktyczng objetych byto 98,2% pacjentéw poddanych
biopsji, a w 92,5% przypadkach stosowane byly leki z gru-
py fluorochinolonéw [16]. Jednakze z uwagi na rosnaca
opornos¢ na fluorochinolony, coraz czesciej dyskutuje sie
zastosowanie antybiotykow z alternatywnych grup. Z tego
powodu, jak i opisywanych powiklfan, agencja FDA aktu-
alnie nie zaleca fluorochinolonéw w profilaktyce zakazen
po biopsji stercza [17].

Wydaje sie, ze wlasnie ta nieskuteczna profilaktyka jest
przyczyna wystepowania goraczki po biopsji okreslanej
w roznych badaniach na 1-17,5%. Najnizszy odsetek
wystepowania goraczki zostal podany przez Shigemura
i wsp., goraczke bez wzrostu parametréw stanu zapalne-
go odnotowano u 0,5% badanych [18]. Wytyczne AUA
okreslaja ryzyko wystapienia goraczki (definiowanej jako
wzrost cieploty ciala powyzej 38,5°C) po biopsji gruczotu
krokowego na 0,8% [9]. Natomiast Rosario w badaniu an-
kietowym odnotowal goraczke u 17,5% pacjentow, ale tylko
5,5% pacjentéw uznalo to powiklanie za powazne [10].

Wigkszos¢ pacjentéw z powiklaniami infekcyjnymi
z powodzeniem jest leczona w trybie ambulatoryjnym.
Sztandarowy przyktad stanowi wystepujace u niespeina
procenta pacjentéw zapalenie najadrza, dobrze odpo-
wiadajace na terapie antybiotykowa. Jednak u 0-6%
pacjentow ciezki przebieg powiktan stwarza koniecznos¢
hospitalizacji. Batura i wsp. w badaniu obejmujacym po-
nad siedemdziesiat tysiecy pacjentéw poddanych biopsji
oszacowal czestos¢ ponownego przyjecia do szpitala
z powodu infekcji na 2,1-3,6% [19]. Nieco inne wyniki
zostaly opublikowane przez Anastasidisa i wsp. W grupie
niemal dwustu tysiecy pacjentéw, ponowna hospitalizacja
byta konieczna w 3,7%. Przyczyna przyjecia do szpitala
byto w 1,1% zakazenie lub sepsa, w 1,4% krwiomocz,
aw 1,3% zatrzymanie moczu [20].

Skrajnie cigzkim powiklaniem jest sepsa, na ktora skia-
daja sie SIRS (Systematic Inflammatory Response Syndro-
me — zespot uogdlnionej odpowiedzi zapalnej) i kliniczne
objawy zakazenia. Zespo6l uogélnionej reakcji zapalnej
charakteryzujacy si¢ (przynajmniej dwoma z:) goraczka lub
hipotermig, hiperleukocytoza lub leukopenia, tachykardia
i tacychypnoe jest uznawany za pierwszy element w kaska-
dzie prowadzacej do niewydolnosci wielonarzagdowej, a na
dalszym etapie nawet do $mierci pacjenta. W przypadku
podejrzenia nalezy niezwlocznie wdrozy¢ leczenie: an-
tybiotykoterapie o szerokim spektrum przeciwbakteryj-
nym, odbarczy¢ zablokowany uktad moczowy poprzez
wytworzenie przetoki nadtonowej, drenowac wigkszy
zbiornik ropny w obrebie ukladu moczowego. W razie



POWIKLANIA INFEKCYJNE PO BIOPSJI GRUCZOtU KROKOWEGO

Tabela I. Najczestsze powiktania biopsji gruczotu krokowego [3, 7—10].

Powiktanie Od[.r;/eo:ek
Obecnos¢ krwi w nasieniu 37-93
Krwiomocz 15-66
Krwawienie z odbytu do 2 dni 2-37
Zapalenie gruczotu krokowego 1
Goraczka powyzej 38,5°C 1-17,5
Zapalenie najadrza 0,7
Zatrzymanie moczu 0,2-10
Koniecznos¢ ponownej hospitalizacji 0-6
Ropien stercza Kazuistyka
Tabela I1. Zalecana profilaktyka antybiotykowa przed biopsja gruczotu krokowego [3, 7—11].
Zrédio Antybiotyk Dawka Czas
Ciprofloksacyna 500 mg co 12 godzin p.o. >24 h
Lewofloksacyna 500 mg co 24 godziny p.o. >24h
E Norfloksacyna 400 mg co 12 godzin p.o. >24 h
A Ofloksacyna * 200 mg co12 godzin p.o. >24 h
u W przypadku wysokiej lokalnej opornosci na chinoliny wymaz z odbytu i terapia celowana lub :
Fosfomycyna 3gp.o. 1 dawka
Timetoprim + Sulfametoksazol 160/800 mg co 12 h p.o. >24 h
ok vt
Norfloksacyna lub >00mg co 24hp.o. <24h
Ofloksacyna lub 400mg co 12h p.o.
plus 200 mg co 12 h p.o.
A Celzubrc;)lﬁ);m 1,5giw. 1 dawka godzine przed
Il: Ceftriakson 1gi.m. 1 dawka godzine przed

W przypadku lokalnej opornosci na chinoliny >20% wymaz z odbytu i terapia celowana lub :

Gentamycyna 2-5 mg/kg masy ciata m. 1 dawka godzine przed
Amikacyna 1gim./iwv. 1 dawka godzine przed
Fosfomycyna 3gp.o 1 dawka

W przypadku wysokiego ryzyka infekcji rozwazy¢ biopsje przezkroczowa

*mniejsza skutecznos¢ niz ciprofloksacyny

postepujacego pogorszenia stanu ogélnego dbamy o pra-
widlowe ci$nienie krwi, réwnowage kwasowo-zasadowa
i odpowiednig terapie podtrzymujaca zycie.

Ostatnie doniesienia wskazuja, ze czesto$¢ zakazen po
biopsji gruczotu krokowego wykazuje tendencje wzro-
stowa. Nam, po analizie siedemdziesigciu pieciu tysiecy
przypadkéw pacjentéw poddanych opisywanej procedurze,
stwierdzil wzrost czgstosci powiktan infekcyjnych na prze-
strzeni ostatnich lat. W roku 1996 hospitalizacji z powodu
zakazenia wymagalo 0,6% pacjentéw, podczas gdy w 2003
roku odsetek ten wynosil juz 3,6% [21]. Podkregli¢ nalezy,
ze gtéwna przyczyna tego zjawiska jest wzrost lekooporno-
$ci drobnoustrojow, poniewaz niemal w 50% przypadkow

czynnikiem etiologicznym sg szczepy bakterii oporne na
fluorochinolony [22].

Bardzo rzadkim powiklaniem jest powstanie ropnia
stercza, ktory w zaleznosci od lokalizacji i wielko$ci mozna
leczy¢ zachowawczo, naklu¢ pod kontrolg ultrasonografii
przezodbytniczej lub nacig¢ przezcewkowo.

CZYNNIKI RYZYKA INFECJI

PO BIOPSJI GRUCZOLU KROKOWEGO

Sposréd udowodnionych niezaleznych czynnikoéw ry-
zyka zakazenia po biopsji gruczotu krokowego nalezy
wymieni¢ cukrzyce, zesp6l metaboliczny i podeszty wiek.
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U pacjentéw w wieku powyzej 85. roku zycia ryzyko infek-
cji wzrasta 3,9-krotnie w poréwnaniu z badanymi przed 55.
rokiem zycia. W przypadku choroby towarzyszacej ryzyko
zakazenia ro$nie dwukrotnie, wystepujac 3,5-krotnie cze-
$ciej w przypadku trzech lub wiecej schorzen w stosunku
do nieobcigzonych pacjentdw (zespdt metaboliczny zwigk-
sza ryzyko 3,4-krotnie) [20, 23]. Dodatkowymi czynnikami
ryzyka o mniejszym znaczeniu pozostaja: niestosowanie
sie¢ do zalecanej profilaktyki antybiotykowej, zapalenie
prostaty albo antybiotykoterapia w okresie szesciu miesiecy
przed biopsja [24, 25]. Nie bez znaczenia pozostaje rowniez
droga pobierania wycinkéw. Badania wieloosrodkowe
wskazujg na nizsze ryzyko zakazenia w przypadku biopsji
z dostepu przezkroczowego w poréwnaniu z dostepem
przezodbytniczym (spada do 0-0,2%) . Nalezy zauwazy¢,
ze czesto$¢ powiktan nieinfekcyjnych jest poréwnywalna
w obu grupach [5, 25, 26]. Z drugiej strony cze$¢ badaczy
nie odnotowata powyzszych réznic [27]. Interesujace po-
zostaja obserwacje poréwnujace przezkroczowa biopsje
celowang obrazem MRI z biopsja systemowa pod kontrolg
TRUS. W pierwszej grupie ryzyko infekeji i sepsy jest bli-
skie zeru (0-0,2%), co zapewne zwigzane jest z mniejszg
ilosciag pobranych bioptatéw i unikaniem kontaminacji [4,
28, 29]. Co wiecej, liczba procedur wigze sie z czestoscig
wystapienia zakazenia. Ehdaie i Loeb wykazali, ze ryzyko
infekeji rosnie wraz z kazda kolejng biopsja, osiagajac
nawet 15% po pieciu biopsjach [30, 31].

Coraz czgsciej obserwowanym zjawiskiem jest oporno$¢
patogendw na antybiotyki z grupy fluorochinolonéw, ampi-
cyling albo timetoprim z sulfametoksazolem [13, 22]. Aktu-
alnie u 10-30% pacjentéw w wymazie z odbytu pobranym
przed biopsja izoluje si¢ oporne szczepy. Powyzsze nie jest
jednoznaczne z wystapieniem zakazenia po biopsji, jednak
wigze sie z istotnie wigkszym ryzykiem powiktan [25].

ZAPOBIEGANIE ZAKAZENIOM

PO BIOPSJI GRUCZOtLU KROKOWEGO

Od momentu wprowadzenia biopsji gruczotu krokowego
w diagnostyce raka stercza podejmowano réznorodne proby
ograniczenia ryzyka powiktan infekcyjnych [22]. Jedna z te-
stowanych metod bylo oczyszczenie odbytnicy roztworem
jodyny przed rozpoczeciem biopsji. Postepowanie to zredu-
kowalo czgsto$¢ zapalen najadrza do 0,2% [32]. Podobnie
wykonanie lewatywy na godzing przed planowang biopsja
wigze sie z ograniczeniem czestosci powiklan infekcyjnych
z 8,9% do 4,7% [33]. Niedawne badania i metaanalizy po-
twierdzajg skuteczno$¢ dziatania wlewu doodbytniczego
z roztworem jodu w zmniejszeniu ryzyka goraczki, bakte-
riurii i bakteriemii po biopsji na drodze przezodbytniczej
[25, 34]. Inng strategig jest modyfikacja standardowej an-
tybiotykoterapii. Z uwagi na wzrost powiklan infekcyjnych,
bedacych gléwnym powodem hospitalizacji, w niektérych
o$rodkach standardowo do podstawowej profilaktyki anty-
biotykowej przed badaniem podawany jest dodatkowy lek [6,
11, 12]. W pi$miennictwie odnalez¢ mozna liczne badania
pordéwnujace skuteczno$¢ zastosowania dodatkowej dawki
antybiotyku (np. ceftriaksonu, gentamycyny, amikacyny czy
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amoksycyliny z kwasem klawulanowym), ktére potwierdzity
zasadnos¢ opisanego postepowania w celu zmniejszenia
ryzyka zakazenia [35]. Zastgpienie powszechnie stosowanej
ciprofloksacyny lewofloksacyng réwniez wydaje si¢ obiecu-
jacym trendem [36]. Niekorzystny efekt uzyskano natomiast
po konwersji ciprofloksacyny na penicyling z gentamycyna.
W tym przypadku obserwowano wzrost czestosci powiktan
z 2,4% do 12,9% [37]. Narastanie opornosci na rutynowo
stosowane leki przeciwdrobnoustrojowe bylo przyczyna
rozwoju kolejnych modyfikacji postepowania profilaktycz-
nego. Coraz czeéciej przed planowang biopsja pobiera sie
wymaz z odbytnicy, co umozliwia identyfikacje opornosci
flory jelitowej konkretnego pacjenta i ewentualne wlaczenie
zindywidualizowanego postepowania profilaktycznego.
Pierwsze opublikowane wyniki wykazaly redukcje powiktan
infekcyjnych z 2,6% na 0,4% [10, 13, 38].

RYZYKO ZGONU PO BIOPSJI

GRUCZOLU KROKOWEGO

Najczestszymi powiklaniami biopsji stercza sa krwawienie
i zakazenia. Jednoczes$nie, wobec wysokiej skutecznosci
leczenia ambulatoryjnego, pacjenci rzadko wymagaja po-
nownej hospitalizacji. Niemniej opisywane sg przypadki
bakteriemii i cigzkiej sepsy [25]. Powiktaniem po biopsji
stercza moze by¢ réwniez rozwoj zgorzeli Fourniera,
obarczonej wysoka $miertelnoscig [39]. Ryzyko zgonu po
biopsji stercza jest niskie. W wiekszosci przypadkow smier¢
jest wynikiem niewydolno$ci wielonarzadowej w przebiegu
wstrzasu septycznego. Ogoélna $miertelnos¢ po 120 dniach
od zabiegu okreslana jest na 1,3% w poréwnaniu do 0,3%
w grupie kontrolnej u ponad 22 tysiecy badanych [8, 30,
31]. Czynnikami ryzyka sg wiek i choroby wspotistniejace
pacjenta [40]. Podobne wyniki zostaly przedstawione po
analizie $miertelnosci w populacji szwedzkiej, w ktdrej
wspolczynnik ten wynosil 1%. Ryzyko wzrastalo znaczaco
w przypadku powikiania wymagajacego hospitalizacji [41].
Okreslenie ryzyka wczesnego zgonu bylo przedmiotem
badania przeprowadzonego przez Nama i wsp. Naukowcy
stwierdzili, ze Smiertelno$¢ po 30 dniach od zabiegu wynosi
0,1% [21]. Podobne badanie populacyjne przeprowadzili
Loeb i wsp., ktérzy dokonali analizy bazy danych SEER
(Surveillance, Epidemiology and End Results). Co cieka-
we, wyzsze ryzyko zgonu po 30 dniach opisano w grupie
kontrolnej (1%) w poréwnaniu do pacjentéw poddanych
biopsji (0,3%). Ponadto zauwazono dwunastokrotnie wyz-
sze ryzyko u pacjentéw hospitalizowanych [22]. Ryzyko
rozwoju cigzkich powiklan infekcyjnych prowadzacych do
zgonu po biopsji stercza jest niskie i nie przekracza jednego
procenta. Najistotniejszymi czynnikami ryzyka wystapie-
nia powiklan sa podeszly wiek, cukrzyca i inne choroby
towarzyszace, a zwlaszcza koniecznosc¢ hospitalizacji [25].

ROZPOZNAWANIE | LECZENIE POWIKLAN

Z roku na rok obserwujemy wzrost czgstosci powiklan
infekcyjnych, bywa, ze przyjmuja one powazny wymiar,
a nieodpowiednio leczone stanowig zagrozenie dla zycia
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Tabela I11. Rozpoznawanie i leczenie powikfan infekcyjnych.

Powiktanie

Dolegliwosci

Badanie i wyniki

Leczenie

Zapalenie pecherza
moczowego

Czestomocz
Dyzuria
Parcia naglace
Uczucie niepetnej mikgji
Podwyzszona temperatura

Ropomocz
Sredni wzrost parametréw
zapalnych
USG - bez odchylen

Antybiotykoterapia
Ptyny 31/ dobe

Zapalenie stercza

Ostabienie sity strumienia
moczu
Dyzuria
Czestomocz
Goraczka

Wzrost parametréw
zapalnych
DRE -rozpulchniona i bolesna
prostata

Antybiotykoterapia
Alfa-bloker
Obserwacja pod katem
zatrzymania moczu

Zatrzymanie moczu

Wykapywanie moczu
Uczucie parcia przy
jednoczesnej niemoznosci
oddania moczu

Palpacyjnie bolesny
i wypetniony pecherz
USG - dobrze wypetniony
pecherz, zaleganie po mikgji

Antybiotykoterapia
Przetoka nadfonowa
(po biopsji lub w przypadku
prostatitis nie nalezy
wprowadza¢ cewnika
przezcewkowo!)

Zapalenie najadrza

Bél, obrzek i zaczerwienienie
jadra
Goraczka

Palpacyjna bolesnos¢, obrzek
jadra i zaczerwienienie
moszny
USG - obrzek i wzmozony
przeptyw przez najadrze

Antybiotykoterapia
Elewacja moszny
Epidydymektomia

(w przypadku braku

poprawy/ nawrotéw)

Ropien stercza

Jak w zapaleniu stercza

Jak w zapaleniu stercza
USG/TRUS - zbiornik z gesta
tresciag w obrebie stercza

Antybiotykoterapia
Naktucie TRUS
Naciecie przezcewkowo

chorego. Wczesne rozpoznane i wlasciwe leczenie zapo-
biega postepowi infekcji i rozwojowi niebezpiecznych
powiklan. Niestety prawie kazdy pacjent po biopsji zgtasza
niepokojace go dolegliwosci, a tyko niektore z nich wyma-
gaja interwencji. Wazne by w trakcie badania uprzedzi¢
pacjenta, ze obecno$¢ krwi w moczu, stolcu i nasieniu sg
niemal nieodzownym elementem okresu pozabiegowego
i dopiero wystapienie obfitego krwawienia nie moze by¢
bagatelizowane. Pacjenci z goraczka, dreszczami, bélem ja-
dra lub podbrzusza wymagaja pilnej konsultacji lekarskiej.
Postepujace ostabienie sily strumienia moczu prowadzi¢
moze do zatrzymania moczu i wymaga pilnej interwencji.

Kazdy pacjent po niedawnej biopsji stercza, zglaszajacy
sie do lekarza, zastuguje na szczegdlng atencje. W trakcie
wywiadu nalezy zwrdci¢ uwage na stan ogoélny chorego
i objawy stanu zapalnego, takie jak goraczka, dreszcze czy
dolegliwosci grypopodobne. W badaniach laboratoryjnych
nalezy oceni¢ poziom leukocytéw, biatka C-reaktywnego
( CRP - C Reactive Protein) i prokalcytoniny w surowicy
krwi. Inng niezwykle istotng kwestig jest ocena mikgji,
w razie watpliwo$ci nalezy w badaniu ultrasonograficznym
oceni¢ wypelnienie pecherza i zaleganie moczu po mikgji.
W przypadku oligurii lub bezmoczu nalezy oceni¢ poziom
kreatyniny w surowicy. Jesdli pacjent zglasza dolegliwosci
bdélowe jadra albo w trakcie badania przedmiotowego
stwierdza sie jego palpacyjna tkliwos¢, warto wykonac
badanie ultrasonograficzne i sprawdzi¢ parametry zapalne,
by wykluczy¢ zapalenie najadrza.

Leczenie powiktlan infekcyjnych opiera sie na antybioty-
koterapii. Nalezy pamietac rowniez o prawidlowej podazy

plynéw, ewentualnie lekach ulatwiajacych mikcje, czy
zakwaszajacych mocz (Tab. III).

Wiekszo$¢ powiklan infekcyjnych mozna z powo-
dzeniem leczy¢ w warunkach ambulatoryjnych, jednak
w przypadku nieskutecznosci terapii, zatrzymania moczu
lub ztego stanu chorego konieczna okaza¢ si¢ moze inter-
wengcja urologa i hospitalizacja.

WNIOSKI

Z roku na rok obserwuje sie wzrost czestosci powiklan
infekcyjnych po biopsji stercza, w tym tych o ciezkim
przebiegu wymagajacych hospitalizacji ENREF [20, 21].
Narastajgca antybiotykooporno$¢, starszy wiek pacjentow,
cukrzyca i inne choroby towarzyszace s3 najwazniejszymi
czynnikami ryzyka zakazenia po biopsji. Ryzyko cigzkich
powiklan i zgonu po biopsji jest niskie. Kazdy pacjent
kierowany na biopsj¢ powinien otrzymac profilaktyczna
antybiotykoterapie. Przy wyborze optymalnego antybioty-
ku, nalezy wzig¢ pod uwage ogolny stan zdrowia pacjenta
i czynniki ryzyka oraz lokalng oporno$¢ drobnoustrojow.
Nalezy uczuli¢ pacjenta, by w razie podwyzszonej cieploty
ciala, dreszczy, dolegliwosci grypopodobnych, ostabienia
czy innych objawéw infekeji poszukiwat pilnej pomocy
medycznej. W wigkszosci przypadkéow powiktania infek-
cyjne moga by¢ leczone w ramach ambulatorium. W razie
niepowodzenia leczenia, zatrzymania moczu lub ztego
stanu ogdlnego chorego konieczna moze by¢ hospitalizacja
i ewentualnie interwencja zabiegowa. Rozwdj badan obra-
zowych i markeréw najpewniej pozwoli na ograniczenie
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liczby biopsji i bioptatéw w przysztosci. Wcigz podstawowe
znaczenie ma jednak wywiad lekarski i badanie przedmio-
towe z uwzglednieniem czynnikéw ryzyka infekcji [20].
Biopsja z dostepu przezkroczowego wiaze si¢ z nizszym
ryzykiem cigzkich powiktan infekcyjnych w poréwnaniu
z dostepem przezodbytniczym [23].
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BACTERIAL FACTORS OF CARIOGENICITY (LITERATURE REVIEW)

Mariia 0. Faustova, Maiia M. Ananieva, Yaroslav 0. Basarab, Oksana V. Dobrobolska, Iryna M. Vovk, Galina A. Loban’
HIGHER STATE EDUCATIONAL ESTABLISHMENT OF UKRAINE “UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY”, POLTAVA, UKRAINE

ABSTRACT

Introduction: According to the 2003 WHO report, dental caries affects from 60% to 90% of school-age children and adults that makes it one of the most common diseases worldwide.
The aim was to systematize data about the modern conception of plaque formation and role of microorganisms in its development.

Materials and methods: Biblosemantic, 50 medical literature sources were systematically reviewed as the material for the research.

Review: According to Miller’s theory, oral microorganisms can decompose dietary carbohydrates into acids, which in turn dissolve the calcium phosphates found in the enamel, causing
it demineralisation Along with Streptococcus mutans, nowadays some other bacteria as Streptococcus sorbinus, Lactobacillus spp. and Actinomyces spp. have been well studied as caries
contributors. However, the disease is related to plaque-mediated, because a much larger number of normal oral microflora representatives are involved in creating favourable preconditions
forits development. There are a lot of original research papers about a role of bacteria in caries decay but compositions and characters of oral microflora are changing nowadays. Therefore,
authors show the main cariogenic bacteria and their factors of pathogenicity which create special conditions for caries lesions. Modern concepts of dental plaque formation and pathogenesis
of plaque-assosiative diseases are presented according to the new actual dental research. A lot of attention is paid to the biochemical properties of cariogenic bacteria and chemical process
in biofilm. Role of acid and alkali production by oral bacteria in caries decay are shown in this article. Moreover, mechanisms of bacterial acid-fast and acid-tolerance are presented.

Conclusions: Analysis of literature demonstrates a lot of bacterial pathogenicity factors which play key role in caries development.

KEY WORDS: caries, cariogenicity, S. mutans, plaque, biofilm

INTRODUCTION

Microbial flora of the mouth is a complex and quite resistant to
external factors system of microorganisms that are in symbiotic
relationship between each other as well as practice commensalism
and mutualism with its host, a human body as a biological species
[1]. Oral cavity harbours a variety of different and structurally
complicated cenoses that result from bacteria colonization on
oral surfaces. Most of them are found throughout the entire hu-
man body, but there are some only detected in the oral cavity, e.g.
S. mutans [2]. There are about 700 species of microorganisms
identified on the oral mucosa and dental surfaces in health and
some pathological conditions, and a half of them can not be culti-
vated and have been detected by using bio-molecular techniques.
Therefore, the composition of oral microbiota of Homo sapiens
is sill far from being closed issues [3,4,5].

Most of bacteria inhabiting the human oral cavity build up
its permanent, or resident, micro biota that emerged during the
evolution and has become resistant to factors influencing the oral
environment. However, despite the diversity of resident micro
flora, there are much more transient microorganisms entering oral
cavity [6]. In order to colonize the oral cavity bacteria should pos-
sess special properties (ability to stick to hard surfaces, to withstand
constant salivation, mechanical stress during movement of the
cheeks and tongue, to tolerate changes of the physical parameters
of the environment). Therefore, bacteria that are not able to adapt
and, thus, to survive in these conditions can be only transient
guests in the mouth and the time of their staying is limited [3,7,8].
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Nowadays dental caries and periodontitis have been
known the commonest oral infectious diseases [7, 9].
They are prevalent worldwide including both developed
and developing countries. These conditions can affect the
population despite the income level, turning into inter-
national public health challenge. Thus, according to the
2003 WHO report, dental caries affects from 60% to 90%
of school-age children and adults that makes it one of the
most common diseases worldwide [8,9].

THE AIM

The aim was to systematize data about the modern con-
ception of plaque formation and role of microorganisms
in its development.

MATERIALS AND METHODS
Biblosemantic, 50 medical literature sources were systema-
tically reviewed as the material for the research.

REVIEW AND DISCUSSION

THE COMPOSITION OF CARIOGENIC MICROFLORA
In 1890, Willoughby D. Miller advanced his well-known
chemico-parasitic theory on the development of dental
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caries, which is still relevant and the most plausible even
today, over 100 years on. According to his theory, oral mi-
croorganisms can decompose dietary carbohydrates into
acids, which in turn dissolve the calcium phosphates found
in the enamel, causing it demineralisation [10]. In 1924 ].
Kilian Clarke detected in the patient’s carious cavity and
described a microbe, a facultatively anaerobic gram-po-
sitive coccus, and named it as Streptococcus mutants. He
suggested it to be a significant contributor to dental caries.
However, the conception of bacteria as a causal factor in
the development of dental caries was finally recognized in
the 50-60-ies ensuing from numerous experiments with
sterile animals [3, 11].

Along with Streptococcus mutans, nowadays some other
acid-resistant bacteria as Streptococcus sorbinus, Lactoba-
cillus spp and Actinomyces spp have been well studied as
caries contributors [4, 12]. However, the disease is related to
plaque-mediated, because a much larger number of normal
oral microflora representatives are involved in creating
favourable preconditions for its development [3, 13].

Oral microorganisms build up two types of biofilms on
the surface of the teeth, supra-gingival and sub-gingival,
which differ significantly in their qualitative and quanti-
tative composition [14]. Supra-gingival biofilm typically
contains gram-positive bacteria, among which Strep-
tococcus mutans, Streptococcus salivarius, Streptococcus
mitis, Lactobacillus spp. are the most prevalent. In turn,
sub-gingival biofilm is made of gram-negative anaerobic
bacteria, among which Actinobacillus, Campylobacter
spp., Fusobacterium nucleatum, Porphyromonas gingivalis
predominate. Supra-gingival biofilm initiates tooth decay
of hard dental tissues, while sub-gingival biofilm is mostly
known as etiological factor of periodontal diseases [6, 15].

STAGES OF DENTAL PLAQUE FORMATION

Formation of dental plaque biofilm is a complex process
of interaction between bacteria within the entire microbial
community of the human body and between each others that
develops in three stages [3, 6, 16]. Initiation of the process
begins in some minutes following tooth-brushing with the
adherence of so called pioneering microorganisms, which
are predominantly oral streptococci to hard dental tissues [8,
16]. Interestingly, 2 hours later, bacteria Streptococcus oralis,
Streptococcuss anguinis, Actinomyces spp. are found in greater
numbers, and Haemophilus spp. and Neisseria spp are found
in lesser numbers. There microbes reach their maximum in
number in 48 hours. These bacteria produce IgA1-protease,
which helps resist to the main element of local protection
of the oral cavity, thus creating favourable conditions for
the formation of dental plaque [3, 16, 17]. However, these
microorganisms do not possess factors that allow them to
adhere to the surface of a cleaned tooth. Therefore, pellicle,
a thin film of proteins and salivary glycoproteins that grows
on the tooth surface within minutes of a professional pro-
phylaxis, mediates between the enamel and bacteria [3, 6,
18]. Non-specific interaction between bacteria and tooth
covered with pellicle is determined by ionic and hydrogen

bonds, hydrophobic repulsion and van der Waals forces.
The mechanisms of specific interaction provide selectivi-
ty in colonization of host tissues as they are mediated by
adhesins, specialized superficial proteins of bacterial cells
that bind to pellicle receptors [19]. Following the initial
colonization of tooth surfaces by microorganisms, co-ag-
gregation, adhering of the varieties of bacteria to the early
colonizers, and subsequent bacteria multiplication result
in the thickening of biofilm. Some microorganisms which
can not directly adhere to pellicle on the dental surfaces
interact with bacteria, which are already present in biofilm,
staying on the tooth surface (co-adhesion) [20,21,22,23].
Moreover, life activity of bacteria on the tooth surface creates
favourable conditions for further colonization with some
species demanding proper environment. Thus, Neisseria
spp. reduces redox potential by using oxygen and releasing
carbon dioxide, thus creating conditions for colonizing with
anaerobic and facultative anaerobic species [24].

Over time, plaque becomes morphologically heteroge-
neous and is colonized not only with round cocci, but flexu-
ous and lengthened bacteria as well that are surrounded by
amorphous substance of microbial origin [3,4]. In addition,
extracellular polymers such as soluble and insoluble glu-
cans, fructans and heteropolymers contribute much in the
formation of biofilm [3, 25]. For example, S.mutans secrets
four extracellular enzymes, three glycosyl transfrases and
fructosyl transferase, that by breaking up sucrose into
glucose and fructose that contribute to the formation of
their polymers, glucans and fructans. The latter, in turn,
perform receptor function by helping pathogens colonize
throughout the surface of the dental pellicle, acting as sub-
strates. Glucans and fructans also protect from the effects
of non-specific protective oral factors [3, 6, 26]. Besides
S.mutans, extracellular polysaccharides are produced by
some other bacteria of the oral cavity, such as S.sanguis, S.
gordonii, A.viscosus [27,28].

After the bacterial adherence to the tooth surface, there
is observed multiplication and differentiation of micro-
colonies, suppression or activation of gene expression
depending on the needs within the biofilm. This results
in the formation of a complex multicomponent system of
numerous microbial species that uniquely interact with
each other through the microchannels for metabolism.
Externally, the biofilm is covered with a layer of exopoly-
saccharides that make it less permeable to environmental
fluids, including protective components of saliva or anti-
biotics [6, 27].

MECHANISMS OF ACID-PRODUCTION

AND ACID-TOLERANCE OF ORAL BACTERIA
Among greater contributors to the development of dental
caries there are acid-producing microoranims forming
the dental plaque biofilm, as S.mutans, S.sorbinus, S.oralis,
S.sunguinis, Lactobacillus spp., and Actinomyces spp to a
lesser extent [29]. In high amount of dietary sugars, they
are able to synthesize organic acids, mainly lactic acid,
whose ionization constant (pKa = 3.5) is much lower
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than that one of the dental enamel that facilitates the
dissolution of minerals in the structure of the enamel
[30]. For instance, S.mutans synthesizes four extracel-
lular enzymes, three glycosyl transfrases and fructosyl
transferase, which catalyze decomposition of sucrose into
glucose and fructose that results in formation of polymers
facilitating the adhesiveness. A mixture of both fructan
and glucan serve as substrate converted into lactic acid
by intracellular glycolytic pathway. Lowering of dental
plaque pH to critical level (to 5.5.) evokes imbalance
between enamel remineralisation and demineralization,
thus, initiating carious process [31].

According to Ann Griswold (University of Florida), for
two minutes after the formation of organic acids in the
dental plaque, pH is rapidly dropping from neutral values
to 5-4,5 and in three minutes reaches 4. It is at this moment
that lasts no more than two minutes, at which the tooth
enamel begins to demineralise. Starting from the fourth
minute, pH can arise by favouring enamel mineralization.
This process is completed within an average of thirteen
minutes when dental plaque pH returns to its original
neutral values. However, in people prone to tooth decay, pH
drops much lower and renews much more slowly, therefore,
atime interval of critically low pH values and their impact
on hard dental surfaces increases [32,33].

It seems that alkali formation in supra-gingival dental
plaque reduces its cariogenic potential and in this way
counteracts the demineralization of hard dental tissues,
but on the other hand, this can lead to unwanted ad-
verse consequences [3,4,34]. Thus, an increase in dental
plaque pH promotes the survival of microorganisms
unstable to acids as well as results in the precipitation
of calcium salts with further formation of dental tartar;
cytotoxic ammonia is involved in the development of
gingivitis and periodontitis [4,35]. The main ways of
alkali formation in dental plaque is urease hydrolysis of
urea and arginine metabolism with arginine desaminases,
resulting in ammonia formation [35,36]. Among urease
positive bacteria in supra-gingival plaque, Actinomyces
spp., Haemophilus parainfluenzae are prevailing as well
as S.salivariusta and S.vestibularis, which rarely enter into
the composition of the dental plaques and influence saliva
alkalescence. Activity of arginine desaminases manifests
itself by increasing number of oral microorganisms, S.
gordonii, S.sanguinis, S.rattus, S.anginosus, Lactobacillus
fermentum, Pgingivalis, T.denticola [3,37, 38].

The largest share of oral microflora is represented by
neutrophils, who function optimally in neutral environ-
ment, but species tolerant to acids are found as well [4,
39]. Particularly noteworthy are representatives of genus
Lactobacillus, which are not only able to withstand a tem-
porary decrease in pH, but even to carry out glycolysis at
pH of about 3 [40]. Acidic environment is also favourable
for Candida spp. due to the action of proton pump - F-AT-
Pase and vegetation at the edge of the plaque [41]. Such
environment does not favour the growth of S.mutans,
known as the main contributor in dental caries aetiology,
although this microorganism belongs to acid-tolerant due
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to its capacity for glycolysis in acidic environment. At pH
4 S.mutans catabolises sugars but can not utilize derived
ATP for the growth (it collapses), i.e. in the acidic envi-
ronment catabolism is separated from anabolism. During
the ATP hydrolysis, F-ATPase transfers protons across the
cell membrane that directly prevents marked cytoplasm
acidulation and, consequently, inactivation of major
enzyme systems of the cell. Thus, S.mutans is able to “go
through” the period of acidification in the dental plaque,
whereby the production of acids by this microorganism
does not stop at this time. This acid tolerance causes the
selection of microorganisms resistant to low pH in the
biofilm, while sensitive species disappear [4,42,43].

A wide range of pathogenicity factors caused by cario-
genic microorganisms, among which the availability and
the synthesis of proteins-adhesins, enzymes that promote
the break up of carbohydrates and the formation of or-
ganic acids, as well as factors that enhance their stability
in acidic environments and help resist local protection
factor, creates conditions for the long persistence in the
mouth. Normally, there is dynamic balance between
indigenous (permanent) microflora and antimicrobial
factors in the mouth, while imbalance between them re-
sults in the development of common oral diseases, dental
caries and periodontitis [44,45].

CONCLUSIONS

The literature review shows the relationship between the
development of caries and a large number of represen-
tatives of normal oral microflora is an indisputable fact,
despite the significant number of other potential etiological
factors. However, clinical and experimental studies show
that caries-causing bacteria play the most critical role in
the development of this pathological process as they can
colonize the hard dental tissues, can survive in acidic
environment and produce organic acids, which, in turn,
lead to enamel demineralization.
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HEPATITIS C AND HUMAN RIGHTS: COMPARISON
OF LEGAL EXPERIENCE OF UKRAINE AND GEORGIA

IrynaY. Senyuta
DEPARTMENT OF MEDICAL LAW, DANYLO HALYTSKY! LVIV NATIONAL MEDICAL UNIVERSITY, LVIV, UKRAINE

ABSTRACT

A comparative legal research of human rights provision in Ukraine and Georgia, in the aspect of combating viral HCV, was conducted. Ukrainian advocacy experience and Georgian
strategic litigation experience with regard to human rights and HCV was analyzed. Key international instruments, which lay the conceptual foundations as well as outline the
measures, which are directed at human rights in patient care provision and fighting viral hepatitis, were elucidated. Attention was paid to the Global health sector strategy.
Viral hepatitis, 2016 — 2021 [1]1, which, for the first time, defined a global strategy on fighting viral hepatitis, in particular HCV and envisaged the advocacy vectors. The frames
of interaction of the human rights in patient care concept and public health, which consists in realization of certain human rights were elucidated and the necessity to embody
the human rights in patient care concept into the state policy in the field of public health was determined.

It was found out that acommon international problem in combating HCV is a deficiency of financial resources, which are necessary for effective fighting the epidemics and guarantee
equal access to treatment for every person. The international community outlined five most important spheres, which require investments and will catalyze the measures, which
need to be taken in order to fight hepatitis. Analysis of the Ukrainian experience was focused on the issue of donated blood safety and successful advocacy campaigns, which
were carried out in order to promote the adoption of programs on prophylactics, diagnostics and treatment of HCV both on national and regional levels. Examples of ensuring
the rights of the marginalized groups during HCV treatment, in particular of the people who inject drugs, people living with HIV, participants of the antiterrorist operation were
provided. Interesting and important is the experience of Georgia concerning human rights protection in the ECtHR, which has a legal effect for other countries which ratified the
Convention for the Protection of Human Rights and Fundamental Freedoms, for instance for Ukraine, where the EctHR judgments are recognized as a source of law.

KEY WORDS: hepatitis C, human rights, human rights in patient care, public health, health care, funding.

INTRODUCTION
Various issues related to the legal status of medico-legal rela-
tions subjects (patients, providers, insurance companies etc.),
legal regulation of medical drug advertisement and selling,
organ donation and transplantation, legal liability for damages,
caused in the sphere of medical care provision etc., which fall
under the scope of medical law are actively researched and
discussed by various scholars nowadays [2, 3]. Despite this,
the issues relating to the concept of human rights in patient
care, in particular the right to access to medical care, right to
good quality medical care and treatment, link between public
health measures and provision of human rights in patient care,
remain undiscovered and need more attention from the side
of a scientific community of legal scholars.

The concept of human rights in patient care and the institute
of public health share a joint sphere for their provision, namely

C(omprehensive prevention strategies for both hepatitis B virus
and hepatitis Cvirus should include assurance of safe

blood products, safe injection practices, harm reduction services
for peaple who inject drugs and promotion of safe sex.

(Global health sector strategy. Viral hepatitis, 2016 — 2021)

Wiad Lek 2018, 71,2 cz. I, 383-388

enforcement of human rights to preventive measures, safety
and accessibility. This joint “road map” is proved both in the
international standards and opinions of the international insti-
tutions. According to the WHO definition (1978) public health
is the art of science of preventing disease [4]. Hence creation of
maximum effective barriers to fighting viral hepatitis is in the
basis of the wide-spectrum measures of the WHO.

The problem of ensuring human rights under the conditions ofa
world pandemic of viral hepatitis is one of the most important for
the international community and needs joint efforts and measures
to be taken in order to solve the key issues, which will impact the
state of public health both in each state and in the whole world.
It is crucial that nowadays there have been developed numerous
international standards, which have a program and conceptual
character and which outline the directions for each country to
follow in order to ensure human rights on the national level.
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On the 25 of September 2015 the UN General Assem-
bly on its 70th session adopted Resolution A/RES/70/1
“Transforming our world: the 2030 Agenda for Sustainable
Development” [5]. The tasks of the agenda came into force
on 1 January 2016 and include achieving universal health
coverage, including financial risk protection, access to qual-
ity essential health-care services and access to safe, effective,
quality and affordable essential medicines and vaccines for
all. On the 28 of May 2016 the World health Assembly on its
69th session adopted a “Global health sector strategy. Viral
hepatitis, 2016 — 20217 [1]. As it is foreseen in the Strategy,
viral hepatitis is an international public health challenge,
comparable to other major communicable diseases, includ-
ing HIV, tuberculosis and malaria. This is the first global
health sector strategy on viral hepatitis that contributes to
the achievement of the 2030 Agenda for Sustainable De-
velopment. It covers the first six years of this Agenda. The
WHO outlined five main intervention areas for investing the
resources which will favor the strengthening and widening
of the measures aimed at combating viral hepatitis: 1) vac-
cination; 2) prevention of mother-to-child transmission of
hepatitis B virus; 3) injection, blood and surgical safety; 4)
harm reduction for people who inject drugs; 5) treatment.

The coordination of the system, which was suggested
by the WHO, is important for the formation of a national
policy on fighting viral hepatitis and implementation of
the human rights in patient care concept into the field of
public health.

The concept of “human rights in patient care” refers to
the application of human rights principles to the context of
patient care Human rights principles that apply to patient
care include both the right to the highest attainable standard
of health, which covers both positive and negative guaran-
tees in respect of health, as well as civil and political rights
ranging from the patient’s right to be free from torture and
inhumane treatment to liberty and security of person. They
also focus attention on the right of socially excluded groups
to be free from discrimination in the delivery of health care
[6]. General principles of human rights in patient care shall
be applied in the course of formation of the state policy in the
sphere of public health in the course of creating conditions,
including normative, for the realization of rights in particular
of the marginalized groups of the population. In particular
it is providing access to services of treating hepatitis in the
places of deprivation of liberty, establishing shelters for
refugees, providing access to antiretroviral therapy for the
people living with chronic viruses B and C.

Since 2007 Open Society Foundations and its partners
started to apply the human rights in patient care concept
to fight inequalities and human rights in patient care viola-
tions in the 10 countries of the Eastern Europe and Central
Asia. This large-scale and wide-spectrum work continues
to be fulfilled by ASPHER HRPC core network, which
multiplies and extends the implementation of the human
rights in patient care concept in the European Region.

In this research, based on the dialectic and hermeneu-
tic-linguistic approach by using comparative, statistic, specif-
icand social (document analysis) methods, the experience of
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ensuring certain human rights in patient care was elucidated.
In the focus of this research the experience of combating
HCV in Ukraine and Georgia, which, notwithstanding
the complexity of each country situation in this sphere,
made crucial steps that are important for the international
community and not one country only. The research focus
is in two countries which have been actively illustrating the
positive intentions both from the side of state bodies as well
as of the civil society with regard to fighting problems related
to human rights protection and which were generated by the
growth of viral hepatitis morbidity.

REVIEW AND DISCUSSION

EXPERIENCE OF UKRAINE IN ENSURING HUMAN
RIGHTS AND COMBATING HEPATITIS C

In the current stage of health care system reform, Ukraine
is actively developing its system of public health, which
is connected with Ukraine’s European integration steps,
stipulated in the 2014 Association Agreement between the
European Union and the European Atomic Energy Com-
munity and their Member States as one Party and Ukraine
as the other’ (hereinafter — Association Agreement) as well
as with the national vector of strategic transformations.
Article 22 of Chapter 22 of the Association Agreement
foresees that the Parties shall develop their cooperation
in the public health field, to raise the level of public health
safety and protection of human health as a precondition for
sustainable development and economic growth. Applicable
cooperation areas include: prevention and control of com-
municable diseases, such as HIV/AIDS and tuberculosis,
increased preparedness regarding highly pathogenic di-
sease outbreaks, and implementation of the International
Health Regulations (“b”), and quality and safety of sub-
stances of human origin, such as blood, tissues and cells
(“d”) [7]. It is clear that now Ukraine has an international
regulatory basis to be followed during the development
of the national public health system; and it seems that the
key task of the state is prevention and control of infectious
diseases, including HCV.

A draft of the Concept of Public Health System Devel-
opment in Ukraine (hereinafter — draft of the Concept) has
been developed. Among the tasks of the Ministry of Health
of Ukraine, the draft of the Concept includes the following:
determination of the preferable directions of providing
sanitary and epidemiological welfare of the population,
combating HIV-infection/AIDS, tuberculosis and other
infectious and non-infectious diseases.

Nowadays in our country there was adopted a Concept
of the Development of the Public Health System in Ukraine
(2016) (hereinafter - Concept), which includes to the
sphere of public health the establishment of priorities of
securing sanitary and epidemiological welfare of the pop-
ulation, fighting infectious and non-infectious diseases as
well as securing the development of state programs and
plans of activities in the sphere of public health.
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Epidemiologically, viral hepatitis, in particular hepatitis
C, is one of the national infectious threats. Therefore in the
State Social Program on Prophylactics, Diagnostics and
Treatment of Viral Hepatitis for the period lasting by 2016,
approved in 2013 (hereinafter State program), it is stated
that by its level of negative influence on the population’s
health and the sickness rate, viral hepatitis is dominating
among other infectious diseases.

According to the research conducted by the International
HIV/AIDS Alliance in Ukraine and International Treatment
Preparedness in Eastern Europe and Central Asia, “Hepa-
titis C in Eastern Europe and Central Asia. Civil Society
Response to Epidemic” (Jun 2016) (hereinafter Report) [8],
the number of people of Ukraine is 42 708 647 (2016), among
whom 2 135 400 people are living with the HCV. Among the
vulnerable group of people who inject drugs, the amount of
those living with HCV is 55%. The group at risk includes the
following: people who inject drugs, people suffering from
hemophilia, patients receiving hem dialysis, men who have
sex with men and mother-to-child transmission of the virus.

In the State program, 17,60,462,2 Ukrainian hryvnias
were allocated for treatment of HCV. It should be noted
that during 2013 - 2016 the sum of money was allocat-
ed in a limited amount only for purchasing of medical
drugs while other measures included in the State Budget
were not financed. The insufficient funding of measures
included in the State program is 79% of the amount of
funds provided in the budget for 2013. According to
the Report [2, p. 43], based on the data provided by the
Regional Departments of Health, 1575 people received
treatment paid for with money from the State Budget
and 83 people with the money paid from local budgets
[9]. Additionally, 157 people living with HIV received
treatment paid for with public money.

In Ukraine there are functioning donor programs aimed
at HCV [2]. Since 2015 a program of the Global Fund to
Fight AIDS, Tuberculosis and Malaria has been implement-
ed by the International HIV/AIDS Alliance in Ukraine.
This program provides free diagnostics and treatment of
vulnerable groups of the population. For instance partic-
ipants of the first stage of the treatment program were:
a) 93% of people living with HIV, 94 % of whom receive
antiretroviral therapy; and b) 80% of people who inject
drugs. among whom 8% receive substitution maintenance
therapy. Within the first stage (April 2015 - January 2016),
450 patients received treatment. HCV treatment was inte-
grated into the above-mentioned harm reduction programs
with a general coverage of 270 000 people.

In 2012 the International HIV/AIDS Alliance in Ukraine
(hereinafter — Alliance) initiated a national campaign “De-
mand Treatment”, which is realized together with partner
organization in all regions of Ukraine. The main objective of
the campaign is to widen access to diagnostics and treatment
of viral hepatitis C in Ukraine. Since 2015 the Center of best
practices on HIV/AIDS issues, drug addiction and hepatitis
of the Alliance has been implementing a global campaign
“Unite in order to fight hepatitis C: get to know, test and
treat”. Within Alliance programs during the first half-year of

2017 51 688 tests for hepatitis C were made and 8 925 positive
results were determined, but hepatitis C is a curable disease,
since more than 94% of patients, who received treatment
using modern medicines provided within programs of the
Alliance to health care facilities were cured from hepatitis C.

There is also experience of providing free treatment on
the regional level, based on the local budgets. Besides the
State program, some of the regions adopted local pro-
grams on prophylactics, diagnostics and treatment of viral
hepatitis or incorporated such a component into wider
programs such as in Lviv region. On February 2, 2016
the Lviv Regional Council passed a decision by which a
“Comprehensive Program on Providing Medical Care to
the People Living in the Lviv Region for the year of 2016”
was adopted. For the first time, in such a program the
money for treatment of people living with hepatitis B or
C was envisaged within the line “Diagnostics, Treatment
and Rehabilitation of People who Suffered during the
Revolution of Dignity and Anti-terrorist Operation” in
the amount of 3,300,000 Ukrainian hryvnias; 22 patients
will receive treatment by the medical drug “Sovaldi”
(brand name)”.

Article 14 of the UNESCO Universal Declaration on Bioeth-
ics and Human Rights (2005) states that progress in science
and technology should advance access to quality health care
and essential medicines, especially for the health of women
and children, because health is essential to life itself and must
be considered to be a social and human good. On the level of
the Main Law of Ukraine, it is envisaged that an individual, his
life and health, honor and dignity, inviolability and security
shall be recognized as the highest social value (Article 3 of
the Constitution) [10]. Hence the content and the direction
of the State activities is human rights oriented.

According to the Law of Ukraine on Infectious Diseases,
people suffering from infectious diseases, including viral
hepatitis, shall be entitled to free treatment, medical ob-
servations and screenings in state and communal health
care facilities [11]. But this right has a declarative character,
since the State does not fulfill its duties in terms of provid-
ing free access to medical care, which, in conjunction with
the high price of medical drugs, creates real threats to life
and health of the people.

Consequently, in Ukraine there is a synergy of different
sources of financing aimed at treating hepatitis C on a free
basis, but the real amount of financial resources is too small
in comparison with the needs. Currently there are nearly
90,000 people who need treatment. Hence, the problem of
access to treatment for hepatitis C remains acute, which
necessitates a wide-spectrum approach to resolving. It
can be done by combining financial resources of the State
Budget and of the local budgets, by prolonging the national
program on fighting viral hepatitis.

Another human rights problem in the sphere of protection
from infectious disease, in particular hepatitis C, was high-
lighted by the State bodies. In the opinion of the Minister of
Health of Ukraine [12] “In Ukraine there is an epidemic of
HCYV, and in spite of spending huge sums of money for treat-
ment of HCV, we can more effectively monitor the quality of
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donated blood. Now this is not like that and the majority of
children suffering from cancer and who receive donated blood
are infected with HCV. We need to implement such system of
blood control that can allow us to be sure that the donated blood
is clean and that such blood is free from HIV and hepatitis and
it can be freely used for transfusion. Such system was developed
last year, but it hasn’t been implemented yet”.

Unfortunately, during blood donation there are real prob-
lems and threats and many examples of human rights viola-
tions, first of all the right to safety and the right to high-quality
medical care [13]. For instance in regional hospital X., babies
were infected with HCV because of the obsolete equipment
used at the blood transfusion station, which could not estab-
lish the viability of a virus in donated blood. Blood donors
are supposed to undergo complex blood screenings - immu-
nochemiluminometric assay (ICMA) and polymerase chain
reaction (screening which enables identification of viruses in
blood). However, ICMA medical equipment is planned but
not yet purchased for the blood transfusion stations; and in
the city of X., only private laboratories can conduct ICMA.
Hence, it became necessary to allocate money from the budget
to screen donors in private laboratories. In our opinion the
sticking point here the lack of financing necessary to buy the
equipment, which could become an effective prophylactic
measure to prevent the infection.

According to Article 9 of the European Charter of Patients’
Rights (2002), each individual has the right to safety: to be free
from harm caused by the poor functioning of health services,
medical malpractice and errors, and the right of access to
health services and treatments that meet high safety standards
[9]. Safety of donated blood and observing human rights in
this respect are properly regulated by the national laws but
in reality many practical problems occur. Due to Article 16 of
the Law of Ukraine “On Donation of Blood and its Compo-
nents” [14], taking of blood from a donor is conducted after a
donor undergoes medical screening; and Article 18 provides
the responsibility to monitor the observance of the relevant
safety and quality indicators of blood, its components and
drugs. According to the Procedure of Medical Examination
of Donors of Blood or its Components (2005) [15] , further
screening of blood taken from a donor shall be conducted in
the laboratories of the blood transfusion stations, in particu-
lar by using the HCV marker. An absolute contraindication
for donation of blood, notwithstanding the disease duration
and results of treatment, is viral hepatitis, positive results of
screening using the viral hepatitis marker.

To conclude, it should be noted that bodies of state power
should act as a system in order to provide funds not only for
prophylactics of HCV. Within the structure of the public bud-
gets there shall be allocated funds for prophylactics, treatment
and diagnostics. Nowadays public organizations along with
the Center of Public Health of the Ministry of Health work
on creation of a Strategy of the elimination of viral hepatitis
in Ukraine, which is very topical taking into consideration
that in 2016 the national program in this sphere ended. It is
clear that the deficit of financing creates numerous challenges
for the state and its citizens, among which is the impossibility
to influence the epidemic situation in Ukraine, which favors
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HCV turning into a real threat to national security of Ukraine.

EXPERIENCE OF GEORGIA WITH REGARD TO
HCV TREATMENT

After Egypt and Mongolia, Georgia ranks as 3rd globally in
HCV prevalence [16] Under the studyX conducted by the
National Center for Disease Control and Public Health, more
than 200,000 persons (7.1% of the population) carry the vi-
rus [17]. The prevalence of HCV is especially high amongst
(HIV) (47%) patients, [18] injecting drug users (70%), [19]
and prisoners (50%) [17]. Due to the high price of lifesaving
medicine, for years only 1% of persons infected with HCV
could afford treatment.

The stark situation of the lack of access to treatment for
HCV started to change with the decision of the European
Court of Human Rights in the case of Poghosyan v. Georgia in
2009 (application N9870/07). In this case, applicant Khvicha
Poghosyan, from Bodbiskhevi, Georgia, argued that his right
to protection from inhumane and degrading treatment had
been violated under Article 3 of the European Convention
on Human Rights. After receiving post-operative care in the
prison hospital for acystectomy, the plaintift was transferred
to Prison No. 6 in Rustavi, Georgia, where blood tests revealed
that Poghosyan had contracted HCV.

Upon learning of his condition, the prison staff failed to
transfer Poghosyan to the prison hospital to access the neces-
sary care. In response, Poghosyan’s attorney filed a complaint
with the Governor of the prison. This request was repeatedly
denied. The applicant argued that his right to be protected
from inhuman treatment, under Article 3 of the European
Convention on Human Rights, was violated because of the
absence of treatment for HCV.

At the time of the application, over forty other applications
against Georgia were pending before the Court concerning the
lack of medical care in Georgian prisons, eighteen of which
concerned applicants suffering from HCV. The numbers of
these applications were an indication to the Court that the
absence of medical care for prisoners suffering from HCV was
astructural one. This, under the Court’s assessment, not only
aggravated the responsibility of the Georgian Government
under the Convention, but also posed a threat to the future
effectiveness of the Convention machinery.

Based on the above, the Court considered that general mea-
sures were necessary at the national level for the enforcement
of the judgment in the case. The Court, therefore, considered
that necessary legislative and administrative measures should
be taken without delay in order to prevent the spread of viral
HCV in Georgian prisons. In particular, the Court stated
that the government should introduce a screening system
for HCV and guarantee the prompt and effective treatment
of the disease [20]. As a result of the Court’s decision, coupled
with civil society activism and the pressure from internal and
international actors, the Government of Georgia started to
recognize the problem and take action to ensure treatment
for HCV not only in prisons, but also for the civilian sector
in Georgia:

In 2013-2014, in the framework of the Government pro-
gram for prevention, diagnostic and treatment of HCV, the
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Government started to provide diagnostics and treatment for
prisoners infected by HCV. In 2013 access to treatment for
patients in the civilian sector also increased, as the Ministry
of Labor, Health and Social Affairs negotiated with private
companies As a result, HCV medication (Ribavirin and
Interferon) began to be sold to patients involved in the State
program with 60% reduction of price [15].

In 2014 the Government created a working group to set up
astrategic action plan for the elimination of HCV and started
to negotiate with Gilead for this purpose. On 21 April 2015 a
memorandum was signed between Gilead and the Georgian
government to ensure access to prevention, diagnostics and
treatment of HCV in Georgia for the purposes of reducing
morbidity and mortality associated with the disease and
spreading of the disease. Currently the beneficiaries of the
program are the citizens of Georgia, prisoners and persons
involved in the Government’s HIV/AIDS program [21].

In the framework of the Government program the treat-
ment is administered with Sofosbuvir and Harvon - the
newest generation of medicines for HCV. Under the date of
the Ministry of Health, the HCV elimination program has
brought about significant change in the lives of patients — from
April 2015 up until today, 21500 patients have been registered
in the database of the Social Service Agency, of which 18000
were involved in the treatment. In 90% of the cases the treat-
ment resulted in the recovery of patients [17].

Diagnostics of the disease also proved to be a financial obsta-
cle for the patients who could be involved in the Government
program and receive the treatment for free. To remove this
obstacle, the Government started to cover 70% of the costs of
diagnostics for the socially vulnerable population and 30% of
the costs are covered for the general public [21].

Initially the patients were given priority for the enrolment
in the program based on the state of their disease. However,
starting from 10 June, any Georgian citizen who carries HCV
can be enrolled in the program without having to comply with
any other criteria.”” The Ministry of Health indicates that the
removal of the criteria for the entry into the program has con-
tributed to the significant increase in the number of patients
involved in the program. According to the information of
the Ministry of Health, during the months of June-August
more than 9000 patients were registered in the program. The
Government plans to provide treatment to 20 000 - 30 000
patients annually until the virus is completely eradicated [17].

The landmark decision of the Court in the case of Pogho-
syan v. Georgia, together with the series of cases brought to
the Court, demonstrates how strategic litigation can influence
the actions of the Government to ensure access to treatment
and remove price barriers in access to medicine. The actions
taken by the Government ultimately went beyond what was
required to implement the decision of the Court - legislative
and policy changes were made and HCV treatment programs
started not only in prisons, but also in the civilian sector. This
effectively removed the barriers for thousands of Georgian
HCYV patients who otherwise would not have had any chances
for accessing life-saving medicine.

Political commitment to start the treatment program for
HCV did not only result from the obligation to enforce the

Court decision, but also from a great amount of internal and

external pressure stemming from the civil society, patient

organizations and lobby groups. This also was the result of the
openness of the pharmaceutical companies to cooperate with
the Georgian government and reduce prices of the medicine.

Therefore, the biggest barrier towards treatment — the price of

the medicine — was removed as a result of strategic litigation,

advocacy and the Government’s subsequent commitment to
implement change.
Recommendations
As a result of the research, taking into account the Ukra-
inian and Georgian experience, international standards in
this sphere in order to follow the human rights in patient
care concept in the sphere of public health, it is necessary
to take certain measures, which will be useful in order to
fight viral hepatitis and will be an effective instruments for
the state bodies and civil society organizations, including

1. Advocacy of the formation of public policy in line with
the principle “health in all policies approach” and social
responsibility before a person.

2. Paying special attention to combating viral hepatitis
when developing national public health concepts.

3. Implementation of the human rights in patient care
concept when creating a state policy in the sphere of
public health.

4. Implementation of the WHO guidelines into the na-
tional plan of actions, which are necessary to combat
viral hepatitis and which define the sphere that need
wide spectrum investment resource in order to secure
positive results of combating viral hepatitis.

5. Approval and implementation, first of all in terms of
financial provision, of the national programs for the
elimination of viral HCV.

6. Providing mandatory insurance of medical professio-
nals by the owner of the health care facility in case of
harm caused to their health while performing profes-
sional duties.

7. Carrying out legal educational activity, which is directed
at increasing the level of awareness with the regard to
viral hepatitis issues of the population in general (gene-
ral prevention) and medical professionals in particular
(special prevention).

8. Providing equal access to HCV treatment, in particular
for the marginalized groups of the population.

9. Strengthening the role of civil society and improvement
of the methods of its activity, which is aimed at human
rights protection through the prism of strategic litiga-
tion cases, involving the civil society organizations, first
of all patients organizations, to the decision making
process with regard to combating viral hepatitis.

CONCLUSIONS

In this article two main human rights in patient care were
elucidated: right to access, in particular the right to ac-
cess treatment, and the right to safety, first of all safety of
donated blood. Taking as a basis these two rights, a set of
problems which exist in these two countries were analyzed
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in detail as well as the measures taken by the countries to
combat viral hepatitis. Ukrainian experience demonstrated
an effective algorithm of raising and allocating financial
resources on combating HCV through the long-term
fruitful collaboration of the state authorities and the civil
society sector. At the same time it is clear from the Geor-
gian experience that strategic litigation is an effective tool
of protecting human rights in the ECtHR, with a result of
national and international impact.

A list of measures which should be taken by the inter-
national community was suggested based on the national
experience of both states and the international instruments.
Owing to the synergy of state and civil society efforts these
measures will impact the dynamics of the epidemics, spread
and optimization of human rights in this sphere.
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PACJENT Z ZESPOLEM BOLOWYM KREGOSLUPA
AWYNIK BADANIA REZONANSU MAGNETYCZNEGO
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1ZAKEAD DIAGNOSTYKI OBRAZOWEJ, SZPITAL CHIRURGII URAZOWEJ W PIEKARACH SLASKICH, PIEKARY §LASKIE, POLSKA

2KATEDRA | ZAKEAD PODSTAWOWYCH NAUK MEDYCZNYCH, WYDZIAL ZDROWIA PUBLICZNEGO W BYTOMIU, SLASKI UNIWERSYTET MEDYCZNY
W KATOWICACH, BYTOM, POLSKA

STRESZCZENIE

Choroba zwyrodnieniowa kregostupa jest powaznym problemem spotecznym. W znacznej czesci przypadkéw powoduje zespoty bolowe i objawy neurologiczne. Wiekszos¢
pacjentéw kierowana jest z tego powodu na badanie rezonansu magnetycznego. Znaczenie niektorych zmian radiologicznych opisywanych w badaniach obrazowych nadal
pozostaje kontrowersyjne. Niektdre s3 markerami ostrego bdlu, inne natomiast moga wynikac z przemian zachodzacych z wiekiem i by¢ nieistotne klinicznie. W artykule
przedstawiono wybrane zmiany radiologiczne pojawiajace sie w wynikach badan rezonansu magnetycznego kregostupa i na podstawie aktualnego pismiennictwa oméwiono
ich znaczenie kliniczne. Réwniez poruszono kwestie wykonywania rutynowych, kontrolnych badan rezonansu magnetycznego u pacjentow z przewlektym zespotem bélowym
kregostupa i najczesciej pojawiajacych sie nowych objawéw radiologicznych.

SLOWA KLUCZOWE: zespéthélowy kregostupa, spondyloza, obrazowanie metoda rezonansu magnetycznego, choroba zwyrodnieniowa krazkow miedzykregowych

ABSTRACT

Degenerative spine disease is a serious social problem. In most cases, it causes pain and neurological symptoms. Most patients are therefore referred for magnetic resonance
imaging (MRI). The article discusses the relationship between back pain and magnetic resonance changes. The signification of some of the radiological symptoms remains
controversial. Some of them are markers of acute pain, others may be clinically insignificant, occurring with age. Authors presents some of the magnetic resonance alterations
and based on the latest articles discusses their clinical significance. The issues of performing routine, control MRI examination due to chronic back pain and the incidence of

new radiological findings were also discussed.

KEY WORDS: back pain, spondylosis, magnetic resonance imaging, intervertebral disc degeneration

WSTEP

Bole kregostupa nalezg do jednych z najczestszych dolegli-
wosci, z ktérymi pacjenci zglaszajg sie do lekarza pierw-
szego kontaktu, co sprawia, ze stanowig istotny problem
spofeczny i medyczny. Ze wzgledu na réznorodna etiologie
objawy bélowe plecow sa duzym wyzwaniem dla lekarza
i wymagaja interdyscyplinarnego podejscia. W Polsce bdl
kregostupa odczuwa przynajmniej raz w zyciu okoto 70%
populacji, a bl w dolnym odcinku plecéw zglasza blisko
44% pacjentéw [1]. Szacuje si¢, ze w krajach rozwinietych
59-84% o0sob dorostych doswiadcza w ktérym$§ momen-
cie swojego zycia bdlu odcinka ledzwiowo-krzyzowego
(odcinka L-S) kregostupa, a bdle te czgsto majg charakter
nawrotowy lub przewlekly [2]. Pomimo licznych badan
naukowych, nasza wiedza na temat etiologii b6léw dolnego
odcinka plecow jest nadal bardzo ograniczona, co skutkuje
brakiem skutecznych metod leczenia [3].

Wiad Lek 2018, 71,2 cz. I, 389-397

Choroba zwyrodnieniowa kregostupa obejmuje zazwyczaj
calg jednostke ruchowy i najczesciej ma charakter wielopo-
ziomowy. Dotyczy zaréwno krazkéw miedzykregowych,
jak i trzonéw kregéw, stawoéw miedzykregowych i wiezadet
kregostupa. Spondyloza objawia si¢ niespecyficznym bélem
kregostupa o réznym stopniu nasilenia, czasie trwania i nie-
rzadko z promieniowaniem, z drugiej jednak strony moze
réwniez przebiega¢ bezobjawowo. W procesie zwyrodnie-
niowym moze dochodzi¢ do ucisku na korzenie nerwowe
poprzez przepukline krazka miedzykregowego lub osteofity
w stawach miedzykregowych, co manifestuje si¢ objawami
korzeniowymi, zaburzeniami czucia i sity mig$niowej. W za-
awansowanym stadium moze dochodzi¢ do ucisku centralnej
czgdci kanatu kregowego i struktur nerwowych, w tym rdze-
nia kregowego, co prowadzi do powiklan neurologicznych.
Ucisk korzeni nerwowych oraz stenoza kanatu kregowego sa
najwazniejszymi markerami ostrego bolu kregostupa [4-6].
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stopien 1

stopien 2

stopien 3

stopien 4 stopien 5

Ryc. 1. Skala Pfirrmanna do oceny zmian degeneracyjnych krazkdw miedzykregowych w obrazach T2- zaleznych MR.

ObrazT 2-zalezny ObrazT 1-zalezny

typ 3

Ryc. 2. Zmiany intensywnosci sygnatéw trzonéw kregéw wedtug skali Modica.

Wspdlczesna diagnostyka obrazowa pozwala doktadnie
uwidoczni¢ zmiany patologiczne kregostupa oraz stopien
ich nasilenia, ale nie zawsze ulatwia okreslenie przyczyn
dolegliwosci. W wigkszosci schorzen kanatu kregowego
metodg obrazowa z wyboru pozostaje rezonans magnetycz-
ny (MR). Pozwala dokfadnie oceni¢ krazki migdzykregowe,
rdzen kregowy i pozostale struktury wewnatrzkanatowe
[7]. Znaczenie kliniczne poszczegélnych zmian radio-
logicznych stwierdzanych w obrazach MR w zespotach
bélowych kregostupa pozostaje kontrowersyjne.

Badania naukowe wykazaly, ze w grupie pacjentéw bez ob-
jawéw klinicznych wystepuje znaczna ilos¢ nieprawidlowosci
stwierdzanych w obrazach MR kregostupa [4-6, 8]. Przepukliny
krazka miedzykregowego, zmiany zwyrodnieniowe stawéw mie-
dzykregowych, zmiany degeneracyjne trzonéw kregéw i krazkow
miedzykregowych czy pekniecia pierscienia widknistego sa
zmianami powstajagcymi réwniez na skutek procesu starzenia
si¢ organizmu (8, 9]. W konsekwencji trudno jest oceni¢, ktére
zmiany w kregostupie, uwidocznione w badaniach obrazowych,
odpowiadajg za wywolywanie dolegliwosci bolowych, a ktére
wynikaja jedynie z przemian zwigzanych z wiekiem [3]. Zmiany
patologiczne uwidocznione w rezonansie magnetycznym wsréd
pacjentéw bezobjawowych nie s jednak bez znaczenia, moga by¢
zwiastunem przyszlych epizodéw bélowych [10].
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Ryc. 3. Pekniecie pierscienia wtdknistego widoczne jako hiperintensywny,
linijny sygnat w obrazach T2-zaleznych.

ZMIANY DEGENERACYJNE KRAZKA
MIEDZYKREGOWEGO

Z reguly zmiany zwyrodnieniowe kregostupa rozpoczyna-
ja si¢ od krazka miedzykregowego, a nastepnie obejmuja
pozostale elementy segmentu ruchowego kregostupa.
Proces zmian dyskopatycznych zapoczatkowany zostaje
przez stopniowa utrate wody w jadrze miazdzystym
(dehydratacje), jego postepujacy proces wtdknienia oraz
zmniejszenia liczby elementdw sprezystych krazka mie-
dzykregowego, przez co traci swoja wtasciwo$¢ amortyza-
cyjna i obniza swoja wysokos¢. Wynikiem tych przemian
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Prawidtowy krazek miedzykregowy

Bulging krazka miedzykregowego
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Ekstruzja

Protruzja Sekwestracja

Ryc. 4. Na rycinie przedstawiony zostat schemat symetrycznego
uwypuklenie materiatu krazka miedzykregowego - bulging.

Ryc. 6. Bulging krazka miedzykregowego zobrazowany w projekgji
poprzecznej w obrazach T2-zaleznych.

jest obnizenie wysokos$ci przestrzeni miedzykregowej
oraz w kolejnym etapie pojawienie si¢ zmian degeneracyj-
nych sgsiadujgcych plytek granicznych trzonéw kregow,
na skutek powtarzajacych si¢ mikrourazéw i przewleklego
przecigzenia powierzchni stawowych. Jednoczesnie moze
dochodzi¢ do powstawania pekniec pier§cienia wiokniste-
go i tworzenia sie przepukliny krazka miedzykregowego.

Rezonans magnetyczny jest najlepsza metoda do ob-
razowania zmian degeneracyjnych krazka migdzykrego-
wego. Obecny podziat zaproponowany zostal przez Pfir-
rmanna i obejmuje ocen¢ zmian intensywnosci sygnatu
krazka w obrazach T2- zaleznych MR, ocen¢ obnizenia
jego wysokosci i ocene struktury wewnetrznej (Ryc. 1)
[11]. W procesie degeneracji jadro miazdzyste ulega
stopniowemu odwodnieniu, co widoczne jest w obrazach
T2- zaleznych jako konwersja z wysokiej intensywnosci

Ryc. 5. Schematy kolejnych przepuklin krazka miedzykregowego: protruzji,
ekstruzji i sekwestragji.

Ryc. 7. Protruzja krazka miedzykregowego zobrazowana w projekgji
poprzecznej w obrazach T2-zaleznych.

sygnatu do jednolicie niskiej intensywnosci sygnatu
krazka na etapie koncowym. Jednoczesnie dochodzi do
zatarcia granicy pomiedzy jadrem miazdzystym a pier-
$cieniem widknistym. Poza tym krazek staje si¢ mniej
elastyczny z powodu zmniejszania si¢ liczby elementow
sprezystych i traci swoja wysokos¢.

Etiologia zmian degeneracyjnych krazka miedzykrego-
wego jest wieloczynnikowa, a na jej rozwdj i dynamike
maja wplyw m.in. czynniki genetyczne, rozwojowe,
biochemiczne, przecigzenia mechaniczne i urazowe.
Zmiany w krazku miedzykregowym zwigzane jedynie
z naturalnym procesem starzenia si¢ organizmu prze-
biegajg nieco odmiennie i mozliwe jest rozrdznienie
tych dwdch proceséw w badaniach MR [12]. Pfirrmann
i wsp. wykazali, ze u 0s6b starszych, u ktérych brak jest
innych objawéw choroby zwyrodnieniowej kregostupa,
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Ryc. 8. Ekstruzja krazka miedzykregowego zobrazowana w projekgji
strzatkowej w obrazach T2-zaleznych.

Ryc. 9. Oddzielenie fragmentu krazka miedzykregowego (sekwestracja)
zobrazowane w projekgji strzatkowej w obrazach T2-zaleznych.

wraz z wiekiem zwieksza sie wysoko$¢ i objetos¢ krazkow,
a ich ksztalt staje si¢ bardziej dwuwypukly. Natomiast
wysokos¢ przestrzeni miedzykregowej pozostaje bez
zmian [13]. Krazek jedynie pozornie zwigksza swoja
objetos¢, gdyz wraz z wiekiem dochodzi do nieznacznej
deformacji blaszek granicznych i obnizenia wysokosci
trzonéw w czgs$ciach centralnych na skutek przebudo-
wy osteoporotycznej koséca [14]. Proces dehydratacji
krazkéw zachodzi zaréwno w procesie degeneracji, jak
i w przypadku naturalnego procesu starzenia sig, dlatego
w obu przypadkach obserwuje si¢ objaw ,,czarnych kraz-
kow” w obrazach T2- zaleznych MR [13]. Zmniejszenie
wysokosci i objetosci krazka miedzykregowego oraz zmia-
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na ksztaltu (na bardziej plaski) sg charakterystyczne dla
zmian degeneracyjnych i pociagaja za sobg dalsze procesy
zwyrodnieniowe w pozostalych elementach segmentu
ruchowego kregostupa.

W dwoch niezaleznie przeprowadzonych badaniach
przedstawiono istotny statystycznie zwigzek pomiedzy
wystepowaniem aktualnie dolegliwosci klinicznych
ze strony odcinka ledzwiowo-krzyzowego kregostupa
azmianami degeneracyjnymi krazkéw miedzykregowych
ocenianych wedlug skali Pfirrmanna [15, 16]. Udowod-
niono réwniez, ze wraz ze wzrostem stopnia degeneracji
krazka miedzykregowego wzrasta prawdopodobienstwo
wystapienia bolu kregostupa [17, 18, 19]. Hancock i wsp.
wykazali, Ze przy degeneracji krazka >3 stopnia wedtug
skali Pfirrmanna ryzyko dolegliwosci bélowych wzrasta
5,2 razu [10]. Z drugiej jednak strony autorzy innych ba-
dan [20, 21] sugeruja brak istotnego statystycznie zwigzku
pomiedzy zmianami tego typu a dolegliwosciami klinicz-
nymi pacjentéw, swoje wnioski opierajac na badaniach
przeprowadzonych wsréd pacjentéw bezobjawowych,
u ktorych zobrazowano zmiany degeneracyjne krazkéow.
Jednakze wydaje si¢ by¢ prawdopodobne, iz cze$¢ z tych
pacjentow prezentowala poczatkowy etap zmian zwy-
rodnieniowych krazka i dopiero w przysziosci rozwinie
zespol dolegliwosci bélowych kregostupa.

ZMIANY DEGENERACYJNE TRZONOW KREGOW
Réwnolegle do zmian dyskopatycznych rozwijaja sie
zmiany zwyrodnieniowe w trzonach kregéw na skutek
przecigzen i urazéw mechanicznych. Jest to dynamiczny
proces postepujacych po sobie przemian, jakie zachodza
w obrebie blaszek granicznych trzonéw kregdéw w wy-
niku proceséw degeneracyjnych. Modic jako pierwszy
dokonat opisu tych zmian na podstawie obrazéw MR
(Tab. I) [22]. Skala sklada si¢ z 3 typéw ocenianych na
podstawie zmian w intensywnosciach sygnalow w cza-
sach T1 i T2-zaleznych (Ryc. 2).

Pierwszy okres wedlug klasyfikacji Modica to pierw-
sze stadium przemian, inaczej nazywane aseptycznym
zapaleniem czesci trzonéw kregdw przylegajacych do
blaszek granicznych. W wyniku tego procesu dochodzi
do zwiekszenia liczby naczyn kapilarnych i szczelin wich
obrebie, co powoduje gromadzenie wody i rozwinigcie
sie obrzeku szpiku kostnego. Po dozylnym podaniu
srodka kontrastowego obserwuje si¢ wzmocnienie
zmian. Drugi, kolejny typ zmian reprezentuje konwersje
i zastepowanie prawidtowego szpiku czerwonego trzo-
néw kregéw zottym, bogatottuszczowym (zwyrodnienie
tluszczowe). Konicowym etapem przemian w przebiegu
przewleklych zmian zwyrodnieniowych jest sklerotyza-
cja podchrzestna blaszek granicznych trzonéw kregow,
co odpowiada zanikowi szpiku kostnego w ich obrebie
i zobrazowane jest jako niski sygnal we wszystkich se-
kwencjach MR [12].

Znaczenie kliniczne tych zmian jest szeroko dyskuto-
wane w piSmiennictwie. Wykazano, ze zmiany degene-
racyjne trzonoéw kregow sa czestsze w grupie pacjentow
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Ryc. 10. Przepuklina dotrzonowa (guzek Schmorla) ze zmianami
intensywnosci sygnatdéw sasiadujacych trzondw kregéw (zmiany
degeneracyjne typ 2 wedtug Modica).

Ryc. 11. Widoczne sa zmiany zwyrodnieniowo-wytwdrcze w prawym
stawie miedzykregowym i przerost wiezadet zottych, powodujace zwezenie
prawego zachytka bocznego.

z ostrym bdlem plecéw niz w grupie kontrolnej bez
tych dolegliwosci [10]. Przyjmuje sie, ze typy od 1 do
3 obrazujg dynamiczny proces starzenia si¢ organizmu
i mogga sie przeksztalca¢ swobodnie w kolejne typu [23].
Badania naukowe dowiodly istnienia mocnego powia-
zania pomie¢dzy zmianami degeneracyjnymi trzonéw
kregow a wystepowaniem dolegliwosci bolowych oraz
wykazaly istotny zwigzek zmian typu 1 z dolegliwoscia-
mi bélowymi plecow. Udowodniono, ze zmiany typu 1
wedlug klasytikacji Modica silnie koreluja z aktywnym
bélem dolnego odcinka kregostupa, szczegoélnie w od-
cinku L5- S1 [24-26]. Zwigzane jest to z toczacym si¢
aseptycznym procesem zapalnym w obrebie trzonu
kregu w typie 1. Konwersja z typu 1 do typu 2 trzonu

kregu wigzala sie z poprawa dolegliwosci klinicznych.
W powyzszych badaniach nie udowodniono zwiazku
pomiedzy zmianami typu 2 i 3 a nasileniem dolegliwosci
bdlowych [24].

PEKNIECIA PIERSCIENIA WLOKNISTEGO

(HIZ - HIGH INTENSITY ZONE)

Pekniecie pierscienia wldknistego definiowane jest jako li-
nijny, hiperintensywny sygnal w obrazach T2- zaleznych,
jasniejszy od jadra miazdzystego, zlokalizowany w tylnej
czesci pierscienia wioknistego, ktéry moze obejmowac
cze$¢ lub cala jego grubos¢ (Ryc. 3). W literaturze zagra-
nicznej dominuje okredlenie HIZ lub annular tear, ktére
réwniez czgsto uzywane jest w polskiej nomenklaturze.
W obrebie szczeliny pekniecia pierscienia widknistego
dochodzi do gromadzenia si¢ ptynu, rozpoczecia pro-
cesu neowaskularyzacji i wnikania naprawczych naczyn
krwionosnych, dlatego HIZ widoczny jest jako wysoki
sygnal w obrazach T2- zaleznych.

Do niedawna uwazano, ze zmiany typu HIZ sg marke-
rem ostrego, naglego wystapienia dolegliwosci bélowych.
Celem wielu badan naukowych w ostatnim czasie byta
ocena ich znaczenia klinicznego. Jednakze wyniki tych
badan pozostaja rozbiezne. Patofizjologia zmian tego typu
nie zostala do konca wyjasniona i nie da si¢ jednoznacz-
nie okresli¢, czy pekniecie pierscienia wldknistego jest
odpowiedzialne za wywotywanie objawdw bolowych [27].

Pande i wsp. ocenili obecno$¢ peknieé pierscienia
wloknistego w grupie 200 oséb z objawami klinicznymi
[28]. Czestos¢ wystepowania HIZ wynosita 13-17%
(w zaleznosci od lekarza oceniajacego) i nie korelowata
ze stopniem nasilenia dolegliwosci boélowych. Z kolei
w innych badaniach [29] wykazano znamienng korelacje
pomiedzy zmianami tego typu a obecnoscig bolu odcinka
L-S kregostupa. W grupie 52 pacjentéw z dolegliwo-
$ciami boélowymi dolnego odcinka kregostupa 17 oséb
prezentowalo zmiany tego typu [27]. Autorzy sugeruja,
ze moga one by¢ wiarygodnym wskaznikiem bolesnych
pekniec pierscienia widknistego, jednakze grupa badana
w tym przypadku nie byla zbyt liczna. Z drugiej strony
pekniecia pierscienia widknistego obserwowane sg réw-
niez wérdd pacjentéw bez objawéw klinicznych (u 25%
0s6b), co wedtug badaczy wskazuje na ich mala warto$¢
diagnostyczng [30]. W innych badaniach nie wykazano
zwigzku pomiedzy obecnoscig szczelin pekniecia pier-
$cienia wldknistego a stopniem nasilenia dolegliwosci
bdlowych [9, 10, 28].

Uwaza sie, ze przyczyng rozbieznych wynikéw ba-
dan moze by¢ analogicznie wygladajacy w obrazach
MR proces przemian, jaki zachodzi w obrebie krazka
miedzykregowego w przebiegu jego naturalnego pro-
cesu starzenia si¢ [27]. Zaobserwowano, ze w grupie
pacjentow powyzej 40. r.z dochodzi do wnikania naczyn
kapilarnych w tylng czes¢ pierscienia wtoknistego, co
zobrazowane jest w obrazach T2- zaleznych analogicznie
do szczeliny pekniecia, jako linijne hyperintensywne
sygnaly w tylnej czesci pierscienia widknistego [31].
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U niektérych pacjentéow bez dolegliwosci bolowych
kregostupa zmiany typu HIZ moga by¢ wynikiem pro-
cesu starzenia si¢ krazka miedzykregowego. Nalezy je
odrézni¢ od zmian odpowiadajacych bolesnej szczelinie
pekniecia pier$cienia wldknistego, co w badaniu obra-
zowym na ten moment nie jest mozliwe.

PRZEPUKLINA KRAZKA MIEDZYKREGOWEGO
Termin ten moze by¢ uzyty do opisu szerokiego spektrum
zmian zwigzanych z uwypukleniem krazka miedzykre-
gowego (jadra miazdzystego i fragmentu pierscienia
widknistego) poza obrysy trzonu kregu (Tab. II). Proces
ten najcze$ciej zostaje zapoczatkowany przez zmiany
zwyrodnieniowe krazka miedzykregowego i pekniecia
promieniste pier§cienia widknistego. Obecnie wyrdznia
sie cztery stadia przepukliny krazka miedzykregowego:
bulging, protruzja, ekstruzja, sekwestracja (Ryc 4-5)
(23, 32].

Wedtug niektérych autoréw bulging traktowany jest
jako odrebna zmiana patologiczna krazka, jeden z ro-
dzajow jej zmian zwyrodnieniowych. Bulging to syme-
tryczne uwypuklenie krazka miedzykregowego o ponad
180 stopni lub powyzej 50% powierzchni krawedzi trzonu
kregu (Ryc. 6). Przepukliny krazka miedzykregowego zo-
staly podzielone na: protruzje oraz ekstruzje (Ryc. 7-8).
Maja one mniej niz 180 stopni obwodu krazka. Sekwe-
stracja to rodzaj ekstruzji, w ktorej doszlo do oddzielenia
uwypuklonego fragmentu przepukliny (sekwestru) od
reszty krazka (Ryc. 9). Réznicowanie pomiedzy protruzja
i ekstruzja polega na ocenie szerokos$ci podstawy i koputy
przepukliny. W przypadku protruzji podstawa jest szersza
niz kopula, natomiast w przypadku ekstruzji na odwrét,
szerokos¢ kopuly jest wieksza niz podstawy [12, 23].

W badaniach MR odcinka ledzwiowo-krzyzowego kre-
gostupa czesto$¢ wystepowania zmian dyskopatycznych
w grupie pacjentow bez dolegliwos$ci bolowych jest duza.
W badaniach Jensena i wsp. jedynie 36% bezobjawowych
pacjentow prezentowalo prawidlowe krazki miedzykre-
gowe na wszystkich poziomach [6]. Jak wykazalo wiele
badan ,,bulging” oraz protruzja krazka miedzykregowego
sa powszechnie wystepujacymi zmianami wsréd pacjen-
tow bezobjawowych, natomiast ekstruzja i sekwestracja
krazka miedzykregowego wystepuja najrzadziej, dlatego
przypuszcza si¢, ze sa odpowiedzialne za wywotywanie
nasilonych dolegliwosci bélowych [4-6, 9]. ,,Bulging”
oraz protruzja w grupie pacjentéw bezobjawowych
najczesciej dotycza przestrzeni miedzykregowej L4-L5
i L5-S1. Wraz z wiekiem istotnie zwieksza sie ilo§¢ zmian
symetrycznych uwypuklen krazka typu ,,bulging”, nato-
miast dla przepuklin nie zaobserwowano takiej zaleznosci
[6]. Jak wykazano ekstruzja wiaze si¢ najczesciej z ,,na-
glym poczatkiem bélu plecéw” [9]. Wielu badaczy doszlo
do wniosku, ze ekstruzja, sekwestracja i ucisk korzenia
nerwowego mogg by¢ najwazniejszymi czynnikami etio-
logicznymi bolow krzyza [4-6].

W badaniach przeprowadzonych wsréd dzieci i mlo-
dych dorostych wykazano w dwoéch niezaleznych bada-
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niach istotny zwigzek pomiedzy bolem plecéw a obecno-
$cig przepuklin krazkéow miedzykregowych [9, 33]. W du-
zej populacji (554 osoby w wieku 18-21 lat) poddanej
badaniu MR odcinka ledzwiowo-krzyzowego kregostupa
u 20% stwierdzono obecno$¢ zmian dyskopatycznych.
Niezaleznie od stopnia i rodzaju, przepukliny krazkow
byty statystycznie czgsciej obserwowane w przypadkach
z naglym wystapieniem bdlu plecéw oraz z przewlektym
charakterem bélu (okres 3-letni obserwacji). Nie mniej
jednak bulging, protruzja i ekstruzja wystepowaly row-
niez w grupie osob bez objawow klinicznych. Stad wnio-
sek, ze wsrod dzieci i mlodych dorostych nalezy zwracac
szczegdlng uwage na obecnos$¢ zmian dyskopatycznych
jako czynnikéw etiologicznych dolegliwosci bélowych
jednak ostatecznej oceny nalezy dokona¢ w kontekscie
objawow klinicznych [9].

GUZKI SCHMORLA

Guzki Schmorla to protruzja krazka miedzykregowego
wpuklajaca si¢ w sgsiadujacy trzon kregu przez chrzestna
blaszke graniczng trzonu (inaczej przepuklina dotrzo-
nowa) (Ryc. 10). Przepuklina moze dochodzi¢ w glab
trzonu, do szpiku i powodowac jego obrzek. Czesto
zmianom tym towarzysza zmiany degeneracyjne trzo-
néw kregow.

Guzki Schmorla sg dosy¢ powszechne i czesto obser-
wowane u pacjentéw bez objawéw bolowych kregostupa.
Byly one drugimi najczesciej obserwowanymi zmianami
(u19% o0s6b), po przepuklinach krazka migdzykregowe-
go, w grupie ochotnikéw bez dolegliwosci klinicznych
poddanych badaniu MR odcinka L-S kregostupa [6].
Takatalo i wsp. w bezobjawowej grupie badanej opisali
u 17% pacjentéw protruzje dotrzonowe, statystycznie
czesciej wérdéd mezczyzn niz kobiet [9].

W dwoch niezaleznych badaniach wysunieto wnioski,
ze same guzki Schmorla nie s3 zwigzane z wywolywa-
niem reakcji bélowej, natomiast czesto s3 one obser-
wowane w obrazach MR pacjentéw z zaawansowanym
procesem degeneracyjnym odcinka L-S kregostupa
i w skojarzeniu z pozostalymi zmianami, w tym gltéwnie
ze zmianami degeneracyjnymi krazka miedzykregowe-
go i trzonow kregow typ 1 wedlug Modica, moga by¢
przyczyng dolegliwosci klinicznych. Dlatego cze$ciej sa
opisywane w grupie pacjentéw z dolegliwos$ciami bélo-
wymi kregostupa anizeli w grupie kontrolnej [34, 35].
Co wiecej udowodniono zwigzek pomiedzy obrzekiem
szpiku kostnego w obrebie trzonu kregu (zmiany typu
1 wedlug Modica), spowodowanym przez wpuklajacy
sie guzek Schmorla, a objawami bélowymi kregostupa
[34]. Ponadto kontrolne badanie MR kregostupa po
leczeniu zachowawczym pacjentéw z objawami bélo-
wymi wykazalo, ze ustgpienie dolegliwosci klinicznych
zwigzane bylo z wycofaniem si¢ zmian obrzekowych
szpiku kostnego wokol guzka. W grupie pacjentow
bezobjawowych wokoét wpuklajacej si¢ przepukliny
krazka w obrebie trzonu kregu nie uwidoczniono zmian
w intensywno$ciach sygnalow [34].
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Tabela I. Klasyfikacja zmian degeneracyjnych w trzonach kregdw wedtug Modica ocenianych w obrazach MR.

Typ 1 Typ2 Typ3
Obrzek szplkuzlggztlr;E?eo laseptyczne Zwyrodnienie ttuszczowe Sklerotyzacja podchrzestna

Tabela Il. Klasyfikacja przepuklin krazka miedzykregowego.

Nazwa przepukliny

Uwypuklenie krazka miedzykregowego

Bulging >180 stopni lub >50% powierzchni

Protruzja <180 stopni powierzchni, podstawa > koputy

Ekstruzja <180 stopni powierzchni, podstawa < koputy
Sekwestracja Oddzielenie fragmentu uwypuklonego krazka, rodzaj ekstruzji

PRZEROST WIEZADEL ZOLTYCH

| ARTROZA STAWOW MIEDZYKREGOWYCH
Zmiany zwyrodnieniowe krazka miedzykregowego,
trzonow kregow i stawow miedzykregowych zdaja sie
by¢ $ciSle powiazane ze sobg i tworzy¢ zwigzek przy-
czynowo-skutkowy nastepujacych po sobie przemian
degeneracyjnych w obrebie kregostupa. Te zmiany
z kolei powoduja przecigzenia i zmiany mechaniczne
w wiezadlach kregostupa, niszczac jednoczesnie ich
integralnos¢. Dochodzi do przerostu wiezadel zéttych
i wigzadla podluznego tylnego, co w konsekwencji
pociaga za sobg niestabilno$¢ i degeneracje calego seg-
mentu ruchowego kregostupa.

Stenoza kanalu kregowego, zachylkéow bocznych
czy otworow miedzykregowych sa czestymi zmiana-
mi opisywanymi w grupie pacjentéw z nasilonymi
objawami ledzwiowej radikulopatii, czgsto z towa-
rzyszacymi zaburzeniami neurologicznymi. Zmiana
w uloZeniu anatomicznym struktur wewnatrzkana-
fowych, spowodowana przerostem wig¢zadel zéitych
lub osteofitami stawéw miedzykregowych, powoduje
zwezenie kanalu kregowego, co moze skutkowacd
uciskiem na struktury nerwowe (Ryc. 11). Opisane
procesy sa wynikiem najczesciej zmian zwyrodnie-
niowych kregostupa, jak roéwniez przemian zwigza-
nych z wiekiem [36].

Zmiany zwyrodnieniowe w stawach miedzykregowych
wystepowaly jedynie u 8% pacjentéw bez objawow
bélowych plecéw, poddanych badaniu MR odcinka le-
dzwiowo-krzyzowego kregostupa [6]. Autorzy badania
podkreslaja, Ze artroza stawow miedzykregowych jest
bardzo wazng, ale czgsto pomijang przyczyna reakcji
bélowej w obrebie kregostupa. Ponadto wykazano, ze
grubos$¢ wiezadet zottych wyraznie wzrasta wraz z na-
sileniem przewleklych dolegliwosci bélowych dolnego
odcinka kregostupa oraz z nizszym poziomem odcinka
kregostupa, na ktérym wystepuja [37]. W grupie pa-
cjentéw z objawami bolowymi wystepowata wieksza
$rednia grubos$¢ wiezadel zo6ltych niz w grupie kon-
trolnej. Jednoczesnie zmiany zwyrodnieniowe stawow
miedzykregowych i przerost wiezadel zéttych nasilaja
sie wraz z wiekiem pacjentdw [36, 37].

KONTROLNE BADANIE MR

A ,NOWE ZMIANY” RADIOLOGICZNE

Carragee i wsp. [38] wykazali, ze ponowne badanie MR
odcinka L-S kregostupa w przypadku pojawienia si¢ u pa-
cjentow nowego, dlugo trwajacego (powyzej dwunastu
tygodni) epizodu bolowego kregostupa, nie uwidocznilo
zadnych istotnych, nowych zmian strukturalnych. Zobra-
zowane ,,nowe zmiany” mialy charakter zwyrodnieniowy,
raczej zwigzany z wiekiem anizeli odpowiadajacy za ostre
objawy bolowe. Najczesciej obserwowane bylo w obrazach
MR, w tej grupie pacjentéw, obniZenie intensywnosci
sygnalu krazkéw miedzykregowych oraz progresja zmian
zwyrodnieniowych stawéw miedzykregowych. Do podob-
nych wnioskow doszli réwniez Jeftrey i wsp., poddajac po-
czatkowo bezobjawowych pacjentéw kontrolnemu badaniu
MR kregostupa w przypadku wystapienia przewlektych
dolegliwosci bolowych odcinka L-S [4]. Autorzy dodat-
kowo podkredlili, iz centralna stenoza kanatu kregowego
i ucisk korzeni nerwowych wykazuja najwyzszy wspot-
czynnik ryzyka dla zespotu bélowego sposréd wszystkich
ocenianych zmian radiologicznych.

Jednoczesnie Jeffrey i wsp. wykazali, ze depresja jest sil-
nym czynnikiem predysponujacym do wystapienia nowych
dolegliwosci bélowych odcinka ledzwiowego kregostupa
[4]. Wyniki badania wskazuja, iz u pacjentéw chorujacych
na depresje, bez dolegliwosci klinicznych ze strony krego-
stupa, jest 2,3 razu bardziej prawdopodobne rozwiniecie
sie zespdt bolowego krzyza anizeli w grupie kontrolnej bez
objawow depresji. Autorzy podkreslaja, ze wyniki badan
obrazowych s3 mniej istotne w przewidywaniu przysztych
dolegliwosci bélowych u pacjentéw anizeli czynniki psy-
chologiczne, w tym gtéwnie depresja [4].

Przewlekly zespot bolowy kregostupa jest ztozonym
problemem medycznym, na ktéry nakladaja si¢ nie tylko
zmiany zwyrodnieniowe i zwigzane z nimi anatomiczne
zaburzenia, ale réwniez czynniki psychologiczne i socjal-
ne. Mechaniczna patologia w obrebie kanalu kregowego
lub trzonéw kregéw moze by¢ jedynie czescia problemu
chorego, na ktéry naktadajg si¢ rowniez kwestie obnizonej
jakosci zycia, problemy emocjonalne, naduzywanie lekéw
i uzywek, depresja i lgk, potegowane przez przewlekle
dolegliwosci bolowe [39].
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PODSUMOWANIE

Badanie rezonansu magnetycznego jest badaniem z wy-
boru w przypadku zespotu bélowego kregostupa. MR jest
niezwykle dokladne i pozwala szczegétowo oceni¢ badany
odcinek, obrazujac wiele zmian radiologicznych. Niektore
znich sg nieistotne klinicznie i wynikajg z procesu starzenia
sie organizmu. Najwazniejszymi czynnikami etiologicznymi
ostrej reakcji bolowej plecow, najczesciej z towarzyszacymi
objawami korzeniowymi i zaburzeniami neurologicznymi,
sa stenoza kanatu kregowego oraz ucisk korzeni nerwowych.
Wykazano istotny zwigzek pomiedzy dolegliwosciami bo-
lowymi kregostupa a zmianami degeneracyjnymi krazkéw
miedzykregowych (=3 stopien wedlug skali Pfirrmanna),
typem 1 zmian degeneracyjnych trzonéw kregéw wedlug
Modica, ekstruzja, sekwestracjg oraz artrozg stawow miedzy-
kregowych i przerostem wiezadel z6tych. Czesto jednak nie
da si¢ okregli¢ pojedynczej przyczyny, gdyz zespot bolowy
kregostupa jest ztozonym problemem, za ktéry odpowiada
wiele zmian w obrebie badanego segmentu.

Rutynowe, kontrolne badania MR w diagnostyce prze-
wlektych dolegliwosci bolowych kregostupa, bez pojawienia
sie nowych objawéw, wydaja si¢ nie by¢ zasadne, gdyz jak
wykazano nie wnosza dodatkowych informacji klinicznych.
Nie wykazano zadnych istotnych ,,nowych zmian” radiolo-
gicznych w kontrolnych badaniach MR. Najwazniejszymi
czynnikami ryzyka wystgpienia ponownych objawéw kli-
nicznych sg stenoza kanatu kregowego i ucisk korzeni ner-
wowych. Czynniki psychologiczne, w tym gtéwnie depresja
s3 istotnymi czynnikami predysponujacymi do wystapienia
nowych i przewleklych dolegliwosci bolowych kregostupa.

Badania obrazowe stanowig jedynie narzedzie pomocnicze dla
lekarzy w calosciowej ocenie stanu klinicznego pacjenta. Poszuki-
wanie pojedynczej przyczyny odpowiedzialnej za objawy nie jest
uzasadnionym podejsciem. Aby wiarygodnie i w pelni okresli¢
problem chorego, konieczne jest zrozumienie probleméw i sytuacji
zyciowej pacjenta, na réwniz oceng wynikow badan obrazowych.
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ABSTRACT

Introduction: The analysis of literature on the questions of obstetrical and gynecologic care by general practitioners — family doctors in Ukraine has been presented
in the article. Special attention has been paid to the actual problems of primary health care implementation on the basis of family medicine.

The aim of the study is to find out the depth of the problem “A female doctor as an obstetrician-gynecologist” by analyzing scientific relevant literature data.
Materials and methods: An analysis of international and national scientific literature on the problem of obstetrical and gynecologic care by general practitioners

— family doctors.

Conclusions: Itis evident from the review of negative demographic situation that at present topical are the issues of extension of primary care professionals’functions
concerning sexual upbringing, family planning, reproductive health promotion of the population, improvement of the qualification level of doctors on obstetric-
gynecological assistance issues and creation of a motivation system for primary care physicians, which requires a decision at the national level.

KEY WORDS: obstetrical and gynecological care, primary health care, family doctor

INTRODUCTION

The general social and economic situation in Ukraine con-
tinue to affect negatively the demographic situation. Nega-
tive processes dominate in the sphere of the reproduction
of population. Mainly this is a consequence of the social
instability and fall of the living standard. The main reason
of the natural decrease of population is the low birth rate
compared to the high mortality rate.

The reasons of the growth of deaths and diseases lie in
the changes of social and economic relations and of social
stratification. These changes influence the behavior of people
and their attitude to their own health. The health of children
and capable-of-work adults is especially alarming. The level
of professional illnesses and traumas is grows steadily. In spite
of the mentioned improvement in the children mortality rate,
the medical studies witness that there is a steady worsening in
their physical, psychical and intellectual health. The number
of inherited diseases and hereditary defects become more
and more frequent.

THE AIM

The aim of the study is to find out the depth of the problem “A
female doctor as an obstetrician-gynecologist” by analyzing
scientific relevant literature data.
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MATERIALS AND METHODS

An analysis of international and national scientific literature
on the problem of obstetrical and gynecologic care by general
practitioners — family doctors.

REVIEW AND DISCUSSION

Modern stage of socio-economic development of
Ukraine is accompanied by difficult conditions for
formation of population health. Crisis phenomena in
the economy, stratification of the society by standard
of living, social instability, unfavorable environmental
situation have led to the deterioration of public health
[1]. The deterioration of the general state of health of
the population has led to the deterioration of its repro-
ductive component. Thus, obvious manifestations of
negative trends in women’s reproductive health care
have been the increasing proportion of complications at
labor, high maternal mortality rates (in comparison with
developed countries), growth of gynecological diseases,
including teenage girls [2, 3, 4].

Particular concern is caused by the growth of congenital
anomalies of development, genetic diseases, chronic pa-
thologies, that is considerably connected with the impact
of adverse environmental factors and may negatively affect
the reproduction of new generations [5].
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So, questions of preservation and strengthening of re-
productive health have remained an actual problem which
requires a solution at the national level [6].

The present health care system of Ukraine is known not
to meet the requirements of a modern effective health care
system; it has been extensive, characterized by constant
increase in the number of stationary beds and doctors [7].

Namely, this disproportion in the development of
out-patient polyclinic and stationary, primary, secondary
and tertiary care is one of the main reasons which causes
reorganization of health care system [8].

According to the data from literary sources, the most ef-
fective form of primary health care organization is a system
with general medical practice playing the lead role - that
is family medicine [9]. Today the introduction of this sys-
tem into practice has already given an opportunity to put
emphasis in medical provision on disease prevention and
strengthening health of the population, which will enable
to reduce the cost of external consultation and draw narrow
specialists’ attention to complex diagnostic situations and
dispensary groups of patients [8, 10, 11, 12, 13].

Leading specialists have proved that the most effective form
of primary health care is general medical practice with the cen-
tral figure of a general practitioner (family doctor) [14]. Such
a specialist appeared economically profitable, as he brings
significantly bigger economic effect to the state by his activity
[15]. According to the qualification characteristic the range
of services provided by a general practitioner (family doctor)
includes preventive measures, diagnosis, treatment of most
common diseases and rehabilitation of patients, emergency
care, medical manipulations as well as that kind of activity
which unites organizational measures [16, 17]. So, a family
doctor by the essence of his professional knowledge and duties
harmoniously combines preventive and therapeutic work.

Special attention in a general practitioner’s activity (fam-
ily doctor’s) is focused on the provision of advisory assis-
tance on matters of family planning, ethics, psychology of
family relations, hygiene, social and medical-sexual aspects
of family life, nutrition and upbringing of children [18].
At the same time, he can't replace completely a surgeon,
an obstetrician-gynecologist, a neurologist, an ophtalmol-
ogist, and other narrow specialists [19].

Thus, a study of the situation related to the family support,
its vitality and health status is an extraordinary important
and extremely necessary stage in the optimization of a family
doctor’s work and family medicine in general [20].

In addition, during his practical activity a family doctor has
to solve not only medical, but also social problems of the family,
as in the sphere of his professional work there are patients of
different age and social groups. A family doctor is to come across
different pathology, including genetic, extragenital and repro-
ductive system diseases. Due to all that, specialists are required
to have general medical practice and nurses with appropriate
training at the undergraduate and postgraduate levels [21].

At present the system of training doctors in specialty
“General practice — family medicine” requires extensive
training for highly qualified staff at the undergraduate
and postgraduate levels, using both traditional forms of

teaching and innovative technologies as well as considering
European recommendations [22, 23, 24].

Effective training of doctors-interns by specialty “general prac-
tice - family medicine” by profile “obstetrics and gynecology” is
possible with multidisciplinary approach at the level of Family
Medicine Department and Obstetrics and Gynecology Depart-
ment, which enables to unify educational process at training of
tamily doctors. In internship at training of family doctors special
attention is paid to the prevention of obstetrical and gynecologi-
cal pathology occurrence, early diagnosis of extragenital diseases
and their peculiarities, provision of the first emergency care and
questions of family planning. A knowledgeable family doctor
will be able to get the most information about every patient and
create a good relationship on the basis of confidence, which is
important at the family doctor’s practice [ 3, 5, 25, 26, 27].

Nowadays a system of distance training is being introduced,
a network of family medicine centers at the First Aid Center is
being created, which will enable to improve practical medical
skills of already working family doctors and nursing staft [28, 29].

Thus, an integral part of the improvement of family
doctors’ qualification is their high-grade training at the
Family Medicine Departments and Faculties. That’s exactly
why very high standards should be also placed upon pro-
fessorial-teaching staff of Family Medicine Faculties [30].

By order of the Ministry of Health from 15.07.2011 Ne417
“About the Organization of Outpatient Obstetrical and
Gynecological Care” the family doctor’s main functions on
issues providing obstetrical-gynecological care, including
preventive, diagnostic and therapeutic measures within
the framework of primary health care were defined [31].

In conformity with the defined functions ambulatory ob-
stetric and gynecologic care at the primary level is provided
in dispensaries of general practice for family medicine and
includes: measures for reproductive health preservation,
preventive care for pregnant women, antenatal fetal protec-
tion, prevention and treatment of obstetric-gynecological
pathology, family planning. [ 3, 32, 33, 34]

Taking into account the foregoing, it should be said
that the experience of providing obstetric-gynecological
assistance to the female population of Ukraine hasn’t been
illuminated sufficiently in literary sources. In single publi-
cations authors chiefly justify the expediency of providing
certain types of medical services of this profile, mainly
preventive, by the family doctor [4, 25,32, 35, 36, ].

The basic perspective form of primary health care orga-
nization in Ukraine has been determined as an outpatient
clinic of general family medicine practice, which is a
subsection of the therapeutic and preventive service at the
First Aid Centre and can work on the basis of individual
or group practice. Dispensaries of that kind have been
organized for the first time in Lviv and Zhitomir Regions.

The experience of family doctors’ work at the family
medicine outpatient clinics in Lviv Region has shown that
they achieved an early stage of putting pregnant women on
record, their timely examination, which resulted in mater-
nal, perinatal and infant mortality reduction, home birth
reduction, increase in the percentage of fertile women cov-
erage by modern contraception methods. Family doctors
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actively carry out sanitary and educational work on safe
sexual behavior and family planning with teenagers [37].

Family doctors of Zhitomir Region actively work on the
issues of extragenital diseases prevention and family plan-
ning. A family doctor conducts dispensary registration of
women himself. The doctor explains possible complications
of extragenital and fetus pathology and introduces different
types of contraception [38, 39].

Thus, not including the issues of sex education, family
planning, prevention of sexually transmitted infections
in the work of the first medical care doctors, that’s family
doctors, it is impossible to achieve significant improvement
in reproductive health, reduction in unwanted pregnancy,
maternal and perinatal mortality [6,25].

So, L. F. Matyukha, N. G. Goyda believe that a family
doctor has to contribute to the preservation of reproductive
health by providing services while he is conducting physical
pregnancy. The doctors role is to correct future parents” hy-
gienic behaviour, promote genetic counseling, prenatal care
including psychoprophylaxis help and advisory assistance to
pregnant women, provision of timely obstetric care, preven-
tion of postpartum infection and also advisory services [40].

Deserves attention is the algorithm suggested by D. Ye.
Moskvyak-Lesnyack for managing risk factors by a family
doctor in the preventive activity related to the occurence
of breast cancer among females. The main content of this
algorithm is the introduction to practical health care of a
functional model of the risk factors management system at
the level of general practitioner-family doctor related to the
prevention of occurence and further development of breast
cancer among females as the main preventive technology in
the family doctors’ practice [41]. This algorithm is scientif-
ically sound, but a presented by the author model of breast
cancer prevention in women is only a part of the volume of
medical assistance that is to be transferred to the family doctor.

V. M. Yenikeyeva proposed to expand functions of a family
doctor providing rural women with medical care, namely:
conducting information and education work at the family level
on the issues of safe behavior and raising the culture of sexual
life, training for the appearance of a newborn, preparation of a
married couple to partner childbirth, carrying out work on family
planning and provision of contraceptive methods, organization
of advisory assistance by an obstetrician-gynecologist for women
which are treated in day-care and home hospitals [42].

Thus, Ukraine can be stated to have a family medicine
institution, its own approaches to the scope of medical care
of obstetric-gynecological profile, that can be provided by
family doctors and, first of all, which depends on the level
of the doctor’s training, his qualification and material and
technical facilities of the institution [1,43,44,45,46,47,48].

In Ukraine medical and organizational technologies for
the provision of obstetric-gynecological assistance by family
doctors have been illuminated insufficiently [49,50,51,52].

In addition, the authors P. G. Zhuchenko, P. G. Ma-
zurchuk and others have proposed main regulations for
general practitioners (family doctors), which determine the
tactics of conducting pregnant women with extragenital
diseases, at emergence of urgent states in obstetrics [51].
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Taking into account the experience of general practitioners’
work in Ukraine, it is expedient to transfer preventive func-
tions related to unwanted pregnancy, family planning, saving
women’s health and promoting the birth of healthy children
to the family doctor [52,53,54, 55]. The activities of family
medicine specialists should be aimed at close cooperation
with specialists and social services and basically focused on
prophylaxis by evaluating the state of health [52, 56].

CONCLUSIONS

It is evident from the review of negative demographic
situation that at present topical are the issues of exten-
sion of primary care professionals’ functions concerning
sexual upbringing, family planning, reproductive health
promotion of the population, improvement of the qualifi-
cation level of doctors on obstetric-gynecological assistance
issues and creation of a motivation system for primary care
physicians, which requires a decision at the national level.
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REPRODUCTIVE FUNCTION: THE PROTECTION OF THE RIGHTS
OF THE PEOPLE WHICH ARE SENT TO THE AREA OF THE FIGHTING
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ABSTRACT

Introduction: The issues of problems of the legal regulation of posthumous reproduction in Ukraine and foreign countries are analysis in the article. The author substantiates
the necessity in the creation and acceptance of the State Program of the retrieval of reproductive cells in people who are sending to the area of the fighting.

The aim:the purpose of our work is a comprehensive study of post-mortem (post-mortem) reproduction and substantiation of the possibility and necessity of adopting a state program for
the selection of reproductive cells of individuals who are sent to a combat zone to ensure their full social protection and assistance in the realization of the right to fatherhood or motherhood.
Materials and methods: the experience of certain countries is analyzed in the research. Additionally, we used statistical data of international organizations, conclusions of
experts and foreign legal acts dealing with posthumous reproduction and auxiliary reproductive technologies, judicial practice, doctrinal ideas and views on this issue.
Review: there are medical (practical) preconditions for the introduction of posthumous reproduction programs. Among them is the technology of obtaining reproductive cells
(post-mortem too), their preservation and successful subsequent use. In addition, foreign experience shows the success of the application of these technologies and the real
guarantee of full implementation of the range of rights to the family, fatherhood or maternity.

Conclusions: we note the urgent need to develop and adopt a state reproductive cell selection program for individuals who are sent to the combat zones (according to a model

that exists in such countries as the USA and Israel).

KEY WORDS: the right to parenthood, the right to motherhood, posthumous reproduction, program from the retrieval of reproductive cells

INTRODUCTION

The protection of the right to motherhood and fatherhood
is regulated by the following international instruments:
International Covenant on Economic, Social and Cultural
Rights dated December 16, 1966

In Ukraine, the right to motherhood and fatherhood
is guaranteed by Part 3 of Art. 51 of the Constitution of
Ukraine and Art. 49, 50 of the Family Code of Ukraine. It
is the personal non-property right of every person, which
provides the ability to perform the reproductive function
at any time, if there is a physiological possibility.

But how to be in the case, when personally or with the help
of another person, this right can not be realized because of
performance of the official duty? It is about performing a
military duty. Because during it realization in the so-called
“hot spots” there is a significant risk of the death of one of the
spouses or loss of reproductive functions. In such cases, the
person loses the ability to realize the right provided for in art.
49, 50 of the Family Code of Ukraine. In addition, according
to Part 2 of Art. 49 and Part 2 of Art. 50 of the Family Code
of Ukraine, the inability of one of the spouses to give birth to
a child may be the reason for the dissolution of the marriage.

On April 13,2014, an anti-terrorist operation was formally
launched in eastern Ukraine on the basis of the Presidential
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Decree “On Counterterrorist Operation” and “On Urgent
Measures to Overcome the Terrorist Threat and Maintain
the Territorial Integrity of Ukraine”. The feature of such an
operation is the permanent and long-term military opera-
tions (military conflicts), as a result of which every day we get
information about the loss and injury of military personnel.
From 2014 to 2017, according to the Presidential Decree
in Ukraine, seven partial mobilizations were carried out and
about 250 thousand people were mobilized. According to
Order of the Minister of Defense of Ukraine dated September
14,2008 No. 402 “On Approval of the Regulation on Military
Medical Examination in the Armed Forces in Ukraine”, per-
sons who are fit for health reasons can be mobilized. These
are mostly young men under the age of 35 and volunteers.
According to various data, by 2017 in the east of Ukraine
during a counterterrorist operation about 10 thousand mo-
bilized people died. The age of most of the dead is 25-45 years
old. Aged from 18 to 25 years old - about 1 thousand dead
[1]. In addition, accurate data about injuries is totally absent.
In view of the above, the issue of developing and adopt-
ing a program for the selection of reproductive cells of
individuals who are sent to a combat zone (the territory
of the anti-terrorist operation), that is, the possibility of
posthumous reproduction, is relevant at the state level.
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Also, the relevance of the topic is determined by the
lack of a comprehensive scientific and theoretical study
of posthumous reproduction and legal regulation of this
issue in Ukraine, as well as the lack of a state program for
the selection of reproductive tissues of persons who are
sent to the zone of combat operations.

THE AIM

The purpose of our work is a comprehensive study of
post-mortem (post-mortem) reproduction and substan-
tiation of the possibility and necessity of adopting a state
program for the selection of reproductive cells of individu-
als who are sent to a combat zone to ensure their full social
protection and assistance in the realization of the right to
fatherhood or motherhood.

MATERIALS AND METHODS
The experience of certain countries has been analyzed in
the research. Especially we analyzed the experience of the
United States, Israel, EU countries. Additionally, we used
statistical data of international organizations, conclusions
of experts and foreign legal acts dealing with posthumous
reproduction and auxiliary reproductive technologies,
judicial practice, doctrinal ideas and views on this issue.
In general, the theoretical bases of our research are the
following researches: Pashkov V. [2, 3] Hrekov Y., Hrekova
M. [4], Olefir A. [5,6], Harkusha A. [7, 8], Gutorova N. [9,
10, 11] and other.

REVIEW
From ancient times, there are known situations when a
person died from an illness, an accident or a battlefield after
the child was conceived, but before his birth. Such children
were called “posthumous” In most cases, these children
were recognized as being born from their father only if they
were born before the expiration of a certain period of time
after his death. In the literature we can also find cases where
the birth of a child occurred after the physical death of the
mother: at birth or as a result of an accident [12].
Nowadays, the latest high-tech scientific technologies
make it possible in a new way consider the issue of children
born after the death of their parents. The use of auxiliary
reproductive technologies and methods of treatment of
infertility, leads to situations when not only the birth of a
child, but even his conception may occur after the death
of biological parents. To put it more precisely, it is about
posthumously conceived children. Frozen gametes can be
stored under appropriate conditions for quite a long time.
Therefore, determining the origin of the child born with
the help of their use is not connected with the moment of
death of parents or one of them. Although the first case
of posthumous reproduction of reproductive material
was described in 1980, the proper legal settlement of this
procedure and its consequences does not exist in virtually
any state in the world [13].
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Post-mortem reproduction means such a method of
birth of children, in which operations with reproductive
tissues are carried out after the death of the donor (in
addition, part of such operations is carried out in vitro),
which during his life left the order with intention to exer-
cise his right to fatherhood or maternity, and transfered
the reproductive material to cryobank

The problem of posthumous reproduction has become
urgent for modern society in the last two decades. This is
not only due to the development of medicine and new repro-
ductive technologies, but also because of natural disasters,
man-made disasters, the spread of oncological diseases and
presence of numerous areas of hostilities. All this leads to
a large number of deaths of people of reproductive age. In
many states there is an increase in the number of appeals
from citizens who would like to give birth to children from
already dead persons. Some time ago this seemed impossi-
ble and fantastic, now it became quite real [14]. Examples
we can find in the court practice of the United States (Hall
v. Fertility Institute of New Orleans [15]), France (Parlaix
vs. CECOS sperm bank [16]), and others. Possibility and
practice of posthumous auxiliary reproductive technologies
is a vivid example of a situation when social relations and
needs evolve faster than their legal regulation.

Working with cryopreserved reproductive cells and em-
bryos, their extraction has become common, sometimes
routine job for specialised health care facilities.

In May 2010, in Virginia (USA) was set a world record for
the duration of the storage of frozen human embryos - 20
years [17], followed by its successful use in reproductive
technologies.

Of course, the interest of the professional associations of
reproductive scientists in the phenomenon of posthumous
auxiliary reproduction is based more in the area of juris-
prudence and medical ethics, than in the field of medical
technology [18]. Posthumous selection of reproductive
cells is especially relevant when parents or other relatives of
the deceased have expressed their desire to use the services
of surrogate motherhood.

DISCUSSION

However, the fact of the post-mortem application, and the
birth of children as a result of the application of such tech-
nologies puts a number of moral, ethical, medical, religious,
philosophical and legal issues in front of modern society.

Maybe that’s why it is forbidden in Germany, Austra-
lia, Sweden and Canada. At the same time, posthumous
reproduction of the reproductive cells of individuals who
are sent to the combat zone, taking into account the risks
they bear due to the military duty, is a pressing, objective-
ly-conditioned problem that needs to be solved.

In Ukraine there is no legal regulation of posthumous re-
production in general, if the general rules of the legislation
regulating the issues of auxiliary reproductive technologies
are not taken into account.

An analysis of foreign experience suggests that most
developed countries can be divided into three groups de-
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pending on the degree of legal regulation of posthumous

auxiliary reproductive technologies:

1) countries, in which they are permitted (Israel, USA,
United Kingdom);

2) countries, in which they are forbidden (Germany, Aus-
tralia, Sweden, Canada);

3) countries, in which there is no legal regulation of this
issue (Ukraine, Russian Federation).

The last group of countries can be divided into:

1) those in which posthumous reproductive technologies
are not used (Ukraine);

2) those in which, despite the lack of legal regulation, these
technologies are applied (in the Russian Federation - the
case of A. Klimov [18]).

It should be noted that today only in the United States

and Israel has become the norm for military to hand over

reproductive material before the trip to the “hot spots” [19].

This happened with Sergeant Sutherland before leaving for

Iraq. He intended to conceive a child with his wife Mary

after the war, but was killed in 2005. After six months his

wife participated in the reproductive program and soon

gave birth to a boy [19].

In Israel, all servicemen have a duty to hand over the
reproductive material before traveling to combat zones.
All related expenses and organization of this process are
covered by state funds. However, further disposal of repro-
ductive material takes place in accordance with the will of
the person who delivered them, and in the case of death,
this right is granted to the parents and the other spouse,
but without the involvement of public funds.

The judicial system of Israel has formed a practice in
which the soldier’s parents can use the reproductive mate-
rial of their son in order to use the services of a surrogate
mother, in addition, before the passage of chemotherapy, all
patients are required to hand over the genetic material [19].

It is clear that such prudent steps was introduced also for
the case when a person who physiologically can not have
children in the future will have a desire to take advantage
of the right to fatherhood or maternity.

Posthumous reproductive programs became possible
even in orthodox Iran. In 2006, there were two cases of
appeal to the Iranian court on posthumous reproduction.
Both lawsuits were satisfied [19].

In the United States, France, Britain, the question of
the possibility of conception of a child after the death of
a person depends on establishing the existence of the in-
tention to do so [20]. However, the logical question arises,
what exactly to consider as a statement of intention. Can
the written order in case of death or the fact of giving
reproduction material for storage serve as indicator of the
intention to exercise the right to fatherhood or materni-
ty? Is it necessary to take into account the will of another
spouse or other persons in the selection of reproductive
material, if this is a state program?

Let’s consider several situations. The first one - when the
person left his will about the disposal of cryopreserved
reproductive tissues in the event of death, and the second
- when there is no such will. If the person leaves the will to

dispose her reproductive material after death, the situation
does not cause particular difficulties [20].

Written instruction or its cancellation is sufficient evi-
dence of the presence or absence of intent to exercise their
right to fatherhood or maternity.

In the UK in 2002, the widow demanded a frozen gamet
of a deceased man, but received a refusal, because before
death he withdrew his permission to the disposal of gam-
etes after death by his wife. The plaintiff argued that her
husband’s consent had been withdrawn under the pressure
of the employees of one of the medical institutions, but
the court refused her, because was convinced that her
husband’s intention was completely understandable [15].
So, in each case, the will of the dead person was decisive.

Some experts say that if the person has already deposited
their gametes, then this should be considered as confirma-
tion of the desire to become a father or mother. On the other
hand, how to determine if a person intended to acquire this
status in life and only for the purpose of raising his or her
own child, or preferred the birth of a genetically native child
inany conditions, even in the case of death. Such categorical
approach is not justified in this category of cases. Different
variants should be considered as possible. For example, if
a partner, other close relatives of the deceased insist on the
conception of the baby from his gametes and confirm such
a desire of the deceased, it is obvious that denying the birth
of another desirable human life only because of formal in-
consistencies would be, at least, not humane. On the other
hand, testimony of the deceased’s successors not in favor of
the birth of a child may be due to personal interest and not
correspond to reality [20].

We agree with the conclusion given above. We believe
that in this case should be used the principle of reproduc-
tive autonomy of a person, and the refusal to give birth to
the child should be clearly expressed (in writing). In all
other cases, auxiliary reproductive technologies for the
birth of a child must be used. The non-application of these
technologies without expressed refusal is an obstacle to the
realization of reproductive freedom and autonomy. Those
who leave their reproductive material must realize this (in
particular, that it can be used after their death, because it
is the subject of civil-law relations).

In Ukraine, the state program on the selection of repro-
ductive tissues from individuals who are sent to the combat
zone will perform several tasks. Firstly, it will guarantee the
realization of rights, defined by Art. 49, 50 of the Family
Code of Ukraine, for the persons who are in military ser-
vice on the territory of the antiterrorist operation (military
operations), and secondly, the preservation of a healthy
gene pool of the nation.

However, we are confronted with the main problem of
posthumous reproduction in Ukraine - the lack of any
normative basis for the state reproductive cell selection
program for individuals who are sent to the combat zones.
That’s why we insist on the development of such state
program, and to make changes to the existing system of
normative acts regulating the issues of auxiliary reproduc-
tive technologies.
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In order for the child to be conceived after the death of
parents, first of all, it is necessary for a potential father to
leave his reproductive material in cryobank together with
the order [21]. Cryobank system in Ukraine is represented
by accredited private health care facilities that are not lo-
cated in all administrative-territorial units. In view of this,
in case of acceptance of state reproductive cell selection
program for people who are sent to the zone of hostilities, it
is necessary to conclude medical care contracts with private
institutions or to expand the network of state cryobanks.

However, we should not forget that with the implemen-
tation of the program of posthumous reproduction, we can
face a lot of ethical and legal issues.

For example, if close relatives of the deceased ask for
permission to use his gametes for conception, perhaps this
opportunity should be given. But what if these people can
not reach agreement on this issue? For example, individuals
with whom this child will be competing in inheritance, can
be “against”. In this case, the court may find more argu-
ments against its conception and birth. The question arises
whether these individuals would be against birth, if their
interests were not affected? Perhaps in such a situation it
is necessary to refuse a child in legal relationship with the
deceased parent in order not to refuse to give birth [20]?

In view of this, it is necessary to regulate in detail the
use of posthumous reproductive programs with all the
consequences for children, parents and other interested
subjects (for example, recognize the child as not originated
from the father or vice versa).

The main provisions of our proposed program should be
as follows: 1) definition of concepts and terms; 2) establish-
ing a compulsory written form for contracts for the storage
of reproductive material and for the consent to participate
in posthumous reproductive programs, indicate the will of
the person to dispose of her reproductive material in case of
death (to determine whether or not a person agrees to use
reproductive material after death, or another state that does
not allow expressing the will). 3) approving a model contract
with its mandatory conditions for the storage of reproductive
material and consent to participate in posthumous reproduc-
tive programs; 4) determination of who has the right to use
the reproductive material of the person who has deposited
it in case of death or other condition that does not allow
expressing his or her will; 5) establishing a list of subjectswho
have the right to free participation in the state reproductive
program (these are the persons whose list is contained in
Article 19 and 6 of the Law of Ukraine “On the Status of
War Veterans, Guarantees of Their Social Protection”); 6)
clearly identifying the origin of the child conceived as a
result of the implementation of a posthumous reproductive
program (in the presence of the written expression of the
deceased father’s or mother’s will during the lifetime, such
child will origin from parents); 7) determining the range of
state bodies responsible for the implementation of the state
program; 8) determining the financial sources of the state
program; 9) determining the system of authorized health
care institutions that will provide medical services in the
field of reproductive technologies, etc.
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It should be noted separately that it is not necessary to allow
the disposal of reproductive material for other relatives of the
deceased, because it leads to the appearance of a number of
complex issues, such as inheritance or the use of surrogate
mothers without the consent of the widow. In addition, the
parents of dead person don't have a constitutional right to
fatherhood or maternity, and also do not bear any responsi-
bilities regarding the child (there is no legal representation,
the guardianship is required). In this case, the person who
participates in the state reproductive program should be
provided with the opportunity to identify those who have the
right to use reproductive material after the death of the donor.

If the person who gave his reproductive material to the
storage did not leave an instruction on its use in case of
death or did not indicate the persons authorized to make
such a decision, the question of the possibility of such use
is decided by the court, on the basis of the determination
of the life-time intentions of the person [20].

CONCLUSIONS

Thus, we rely on the court to resolve any legally complex issues
arising from the use of posthumous reproductive technolo-
gies. Such a positive practice we can observe in foreign coun-
tries, although it is not characteristic of continental countries.

Consequently, we note the urgent need to develop and
adopt a state reproductive cell selection program for indi-
viduals who are sent to the combat zones (according to a
model that exists in such countries as the USA and Israel).

Beyond doubt aspects of posthumous reproduction are
today among the most unregulated and controversial both
from legal and ethical point of view.

We have proved that there are medical (practical) precon-
ditions for the introduction of posthumous reproduction
programs. Among them is the technology of obtaining re-
productive cells (post-mortem too), their preservation and
successful subsequent use. In addition, foreign experience
shows the success of the application of these technologies
and the real guarantee of full implementation of the range
of rights to the family, fatherhood or maternity.
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MOZGOWE MIKROKRWAWIENIA - DEFINICJA,
PATOFIZJOLOGIA ORAZ NASTEPSTWA

Marek Mazurek, Ewa Papu¢, Konrad Rejdak
KATEDRA | KLINIKA NEUROLOGII UNIWERSYTETU MEDYCZNEGO W LUBLINIE, LUBLIN, POLSKA

STRESZCZENIE

Mikrokrwawienia mézgowe definiowane s3 jako mate, okragtawe zmiany hipointensywne w obrazach T2 badania rezonansu magnetycznego mézgu, dobrze odgraniczone od
otaczajacej tkanki. Stanowia one odzwierciedlenie sfagocytowanych produktéw rozpadu krwi wynaczynionej z patologicznie zmienionych naczyn. Do ich uwidocznienia stosuje
sie zwykle sekwencje gradient echo-T2-zalezne (GRE) oraz badanie podatnosci magnetycznej (SWI). Mikrokrwawienia cechujg sie ztozong patogeneza, w ktdrej szczegélng
role petni angiopatia zwiazana z nadci$nieniem tetniczym oraz mozgowa angiopatia amyloidowa. Znaczenie maja takze zmiany miazdzycowe i procesy zapalne. Mozemy
je spotkac u ludzi catkowicie zdrowych, a takze w wielu jednostkach chorobowych, takich jak: nadcisnienie tetnicze, choroba Alzheimera czy tez inne zespoty otepienne. Ich
rozpowszechnienie rosnie wraz z wiekiem. Powoduja one wielowymiarowy wptyw na otaczajaca je tkanke mozgowa. Sugeruje sie, ze zaburzaja one zaréwno strukture mézgu
jak i funkcje elektryczng neuronéw. W niniejszym artykule autorzy przedstawiaja aktualny stan wiedzy na temat mikrokrwotokéw mézgowych.

SLOWA KLUCZOWE: mikrokrwawienia mozgowe, angiopatia amyloidowa, angiopatia nadci$nieniowa, otepienia, choroba Alzheimera

ABSTRACT

Brain microbleeds are defined as small, circular hypointense changes in T2-sequensec of brain MRI, well demarcated from the surrounding tissue. They represent the phagocytized
products of blood distribution extravasated from pathologically altered vessels. The echo-T2-dependent gradient (GRE) and magnetic susceptibility testing (SWI) sequences
are usually used to visualize them. The pathogenesis of microbleeds very complex but angiopathy associated with arterial hypertension and cerebral amyloid angiopathy play a
special role. Atherosclerotic lesions and inflammatory processes are also important. Microbleeds can be found in healthy people as well as in many disorders such as hypertension,
Alzheimer’s disease or other types of dementia. Their prevalence increases with age. Microbleeds may have a multidimensional effect on the surrounding brain tissue. It is

suggested that they disrupt both the brain structure and the electrical function of neurons. In this review article we present current knowledge on the cerebral microbleeds.

KEY WORDS: cerebral microbleeds, amyloid angiopathy, hypertensive angiopathy, dementia, Alzheimer’s disease

WSTEP

Wraz ze starzeniem sie spoteczenistwa mikrokrwawienia
mozgowe (CMBs — Cerebral Microbleeds) stanowig coraz
cze$ciej wykrywang zmiane w badaniach neuroobrazuja-
cych. Pomimo ciagtego udoskonalania technik radiolo-
gicznych, CMB pozostaja nadal problemem o niejasnym
podlozu. Mozemy si¢ z nimi spotkac zaréwno w chorobie
malych naczyn, min. angiopatii amyloidowej czy wasku-
lopatii nadci$nieniowej, jak i w schorzeniach zwigzanych
z zaburzeniami funkcji poznawczych takich jak choroba
Alzheimera czy innych jednostkach przebiegajacych
z otgpieniem. Wystepuja one takze u ludzi catkowicie
zdrowych, szczegdlnie w starszym wieku, pozwalajac
w niektorych przypadkach przewidzie¢ pdzniejsze wysta-
pienie choroby i podja¢ stosowne dzialania prewencyjne.
Niniejsza praca jest proba usystematyzowania najnowszej
wiedzy w tej dziedzinie.
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Mikrokrwawienia mézgowe sa to niewielkie, okragle lub
owalne hypointensywne ogniska widoczne w sekwencjach
gradient echo T2-zaleznych (GRE-T2*, gradient-recalled
echo T2*-weighted MRI) kbadania MRI mézgu. Zwykle
dobrze ograniczaja sie od otaczajacej je tkanki mozgowej,
a ich $rednica miesci si¢ w przedziale od 2 do 5 mm [1].
Pod wzgledem neuropatologicznym s3 one polozonymi
okotonaczyniowo zlogami produktéw degradacji krwi
(gléwnie hemosyderyny), zawartych w makrofagach.
Przyczyna ich powstawania jest wynaczynienie sie krwi
w wyniku zmian strukturalnych matych naczyn mézgowia
i nastepujacy wskutek tego rozpad hemoglobiny uwolnio-
nej z erytrocytow.

Historia obecnosci pojecia mikrokrwawien w medycynie
nie jest dtuga. Pierwszy ich opis zostal zgloszony w zwigzku
z krwotokiem $§rédmoézgowym przedstawionym w pracy
Scharfaiwsp. w1994 roku [2]. Po tym wydarzeniu, w latach
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dziewiecdziesiatych, znaczaco wzrosta czgsto$¢ pojawiania
sie podobnych relacji w zwigzku z krwotokiem §rédmoézgo-
wym, ale takze innymi jednostkami chorobowymi. Stalo
sie to posrednio dzieki stopniowo rosnacej dostepnosci do
badan metodg rezonansu magnetycznego. Pierwsza histo-
patologiczna analiza zmian radiologicznych odpowiada-
jacych obrazowi mikrokrwawien zostata przeprowadzona
przez Fazekasa i wsp. [3]. Ostatnie lata przyniosty znaczacy
wzrost wykrywalnosci mikrokrwawien w ogoélnej popu-
lacji pacjentow. Jest to efekt szybkiego rozwoju technik
neuroobrazowania, ktéry umozliwil zwigkszenie czulosci
badan oraz opracowanie lepszych kryteriéw identyfikacji
krwawien. Inng przyczyna jest objecie szersza diagnostyka
ludzi starszych. Badania wskazuja, ze czestos¢ wystepowa-
nia CMB roé$nie wraz ze starzeniem si¢ organizmu.

Mikrokrwawienia sg obecne u 17,8% osob w wieku
60—69 lat i az 38,3% pacjentéw po 80. roku zycia [4], pod-
czas gdy ich rozpowszechnienie w populacji ogélnej okresla
sie na 5% [5]. Odpowiadajgce im zmiany w badaniach
obrazowych widoczne s3 w wielu schorzeniach, jednak
ciezko jest wskaza¢ dokladnie ich rozpowszechnienie
w poszczegolnych jednostkach chorobowych. Opisuje sie,
ze w przypadku krwotokéw §rodmozgowych wystepuja one
w 47-80% przypadkoéw. Przy udarze niedokrwiennym war-
to$¢ ta waha sie od 18 do 71%, natomiast w zaburzeniach
funkcji poznawczych i demencji miesci si¢ w zakresie od
17 do 46% [6]. Mikrokrwawienia mogg rowniez wystepo-
wa¢ w populacji 0s6b niedotknietych tymi schorzeniami.
Szacuje sig, ze ich rozpowszechnienie u zdrowych ludzi
w starszym wieku siega 23,5% [4].

PATOFIZJOLOGIA | RODZAJE MIKROKRWAWIEN
Patogeneza mikrokrwawien mézgowych jest bardzo zlozo-
na i wieloczynnikowa, poniewaz czgsto na ich powstawa-
nie skiada si¢ kilka niezaleznych czynnikéw dziatajacych
jednoczasowo. Przeprowadzono wiele badan, w ktérych
analizowano histopatologiczng nature tego procesu. Obec-
nie uwaza sig, ze za obecnos¢ CMB odpowiada gléwnie
angiopatia w przebiegu nadci$nienia tetniczego oraz an-
giopatia amyloidowa [3].

ANGIOPATIA ZWIAZANA

Z NADCISNIENIEM TETNICZYM

Wystepowanie nadci$nienia ma znaczacy wplyw na obec-
nos$¢ mikrokrwawien. W badaniach przeprowadzonych na
720 pacjentach, ktorzy przeszli udar niedokrwienny w 500
przypadkach stwierdzono obecnos¢ CMB za pomocg ba-
dan obrazowych [7]. Zauwazono, ze pacjenci wykazujacy
mikrokrwawienia cechujg si¢ znaczaco wyzszym, zaréw-
no skurczowym, jak i rozkurczowym ci$nieniem krwi,
w poréwnaniu do pacjentéw bez CMB [7]. Zaleznos¢ ta
jest $cisle zwigzana z patogeneza powstawania tego typu
zmian. Konsekwencja dtugo trwajacego nadci$nienia jest
waskulopatig nadcisnieniowa [8]. Cechuje si¢ ona przede
wszystkim utratg komodrek migs$ni gladkich $rodkowej
warstwy naczyn. Charakterystyczne jest takze powstawanie

zmian o charakterze lipidowo-szklistym oraz odkladanie
sie zZtogow widknisto-szklistych. Skutkuje to pogrubieniem
$cian naczyn oraz zwezeniem ich $wiatla, czego efektem
jest utrata integralnosci $ciany mogaca doprowadzi¢ do
powstawania mniejszych i wigkszych krwawien, uwi-
dacznianych w badaniach obrazowych jako CMB [9].
Zmiany o charakterze ttuszczowo-szklistym pojawiaja
sie najczesciej w gteboko potozonych naczyniach mézgu.
Konsekwencja tego jest charakterystyczna lokalizacja mi-
krokrwawienn wywotanych waskulopatig nadci$nieniowsa,
ktore zwykle pojawiajg si¢ w glebszych partiach mézgowia,
takich jak: gleboko potozona istota biala, jadra podstawne,
podwzgodrze, pien mozgu czy mozdzek [8]. Znajduje to
potwierdzenie w badaniach wskazujacych, ze duza zmien-
no$¢ ci$nienia krwi stanowi niezalezny czynnik ryzyka dla
rozwoju mikrokrwawien w glebokich regionach mézgu [7].

MOZGOWA ANGIOPATIA AMYLOIDOWA

Moézgowa angiopatia amyloidowa (CAA — cerebral amy-
loid angio- pathy) odpowiada za okolo 30% krwotokow
samoistnych i 5-20% wszystkich krwotokéw mézgowych
u 0s6b w starszym wieku [10]. W przypadku mikrokrwa-
wien uwarunkowanych CAA wynaczynienie krwi jest
spowodowane zaburzeniem funkcji $ciany naczyn mo-
zgowych na skutek odkladania si¢ zlogéw amyloidu f
(aB) w ich $rodkowej i zewnetrznej warstwie. Efektem
tego jest powstawanie mikrotetniakéw i czasowe zablo-
kowanie $wiatta naczynia [9]. Dotyczy to przede wszyst-
kim naczyn korowych i tych zasilajacych opony moézgu,
determinujac lokalizacje powstajacych wylewow. W CAA
mikrokrwawienia zwykle znajdowane s3 w ptatach mézgu
i mézdzku, obejmujac ich korowe i podkorowe obszary
[8]. Szczegdlnie czesta jest lokalizacja w placie potylicz-
nym [2]. Charakterystyczny jest takze obraz radiologiczny
krwawienia mézgowego pochodzenia amyloidowego. Sa
to zwykle mnogie, réznoczasowe, ogniska krwotoczne ce-
chujace si¢ zréznicowana wielkoscig. Czgsto wspolistniejg
znimi obszary o charakterze niedokrwiennym. Hipoden-
syjne zmiany istoty bialej stwierdza si¢ u 78% pacjentow
z prawdopodobng angiopatig amyloidowa. Badanie MR
u 0s6b z CAA wykazuje niewidoczne w klasycznym bada-
niu zmiany w istocie bialej platéw skroniowych i trzonie
ciala modzelowatego, a w pojedynczych przypadkach
nawet obrzek mozgu, efekt masy lub wzmocnienia opon
[11]. Przyczyna odkladania si¢ ztogéw amyloidu w CAA
nie zostala do konca poznana. Cze$¢ badaczy sugeruje,
ze B3-amyloid przechodzi z krwi na skutek uszkodzenia
bariery krew moézg [12, 13]. Inni twierdzg ze produkowany
jest wkomorkach mieséni gladkich $cian naczyn na skutek
ich uszkodzenia [13, 14] lub ma pochodzenie neuronalne,
po czym jest transportowany do krwi wzdluz przestrzeni
plynowych, obecnych wokoét tetnic korowych i oponowych
[12-14]. Obecnos¢ CMB w moézgowej angiopatii amy-
loidowej czgsto zwigzana jest z obecnoscig okreslonego
genotypu apolipoproteiny E (APOE). Do powstawania
krwawienn wewnatrzczaszkowych sklania wystepowanie
izoformy APOE e4, ktére powoduje zwigkszenie stosun-
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ku B-amyloidu 40 do B-amyloidu 42 [10]. Potwierdzaja
to wyniki badan moéwiace, ze u zdrowej populacji ludzi
w starszym wieku z typowo platowa lokalizacja CMB
cze$ciej obecny jest allel apolipoproteiny E-e4 w poréw-
naniu z pozostalymi pacjentami [4]. Zauwazono takze, ze
izoforma APOE wplywa na umiejscowienie zmian. U 0séb
z genotypem &e2e4 mikrokrwawienia w wigkszej liczbie
obecne byly w placie potylicznym w poréwnaniu z oso-
bami o genotypie €3e3 [15]. Podobne rezultaty uzyskano
podczas obserwacji pacjentow z CAA za pomocg MRI
oraz pozytronowej tomografii emisyjnej (PET — positron
emission tomography) z uzyciem PiB (Pittsburgh compound
B). PiB jest to radioaktywny analog tioflawiny T uzywany
do obrazowania ztogéw B-amyloidu w tkance nerwowej
w badaniu PET. Wyniki potwierdzily przestrzenna relacje
pomiedzy obecnoscia CMB a obcigzeniem angiopatia
amyloidowa oraz wykazaly, ze retencja PiB gwaltownie
maleje wraz z wzrostem odlegtosci od CMB [16]. Charak-
terystyczna lokalizacja mikrokrwawien wspolistniejacych
z CAA odzwierciedla rozmieszczenie patologii naczyn mo-
zgowych spowodowanych zlogami amyloidu i stuzy jako
podstawa do radiologicznej diagnostyki prawdopodob-
nych CAA przy udarze krwotocznym zgodnie z kryteriami
bostonskimi [11]. Na ich podstawie mozemy wykluczy¢
prawdopodobienstwo CAA, gdy CMB zlokalizowane s3
w jadrach podstawy, podwzgérzu lub pniu mézgu, czyli
regionach specyficznych dla CMB zwigzanych z waskulo-
patig nadci$nieniowg [17]. Greenberg podaje, ze obecnos¢
u ludzi powyzej 60. roku zycia licznych CMB w typowo
platowych lokalizacjach, po wykluczeniu innych przyczyn
krwawienia jest wystarczajacym dowodem potwierdza-
jacym kliniczng diagnoze ,prawdopodobnego CAA”
[18]. Zaréwno podtoze amyloidowi, jak i nadci$nieniowe
zwigzane s3 z wiekiem, dlatego obie drogi powstania
CMB moga wspolistnie¢ u jednego pacjenta w réznym
stopniu ciezkosci dajac zréznicowany obraz choroby.
Utrudnia to diagnostyke mikrokrwawien, poniewaz loka-
lizacja w przypadkach o mieszanej patogenezie moze by¢
bardzo rézna [8]. W patogenezie mikrokrwawien moga
bra¢ udzial réwniez inne czynniki. Jedng z potencjalnych
przyczyn sa zmiany miazdzycowe, szczegolnie te polozone
w glebokich i podnamiotowych regionach moézgu, ktdre
mogg uszkadzac¢ §rédblonek naczyn [19]. Prawdopodobna
role w powstawaniu CMB ma takze mechanizm zapalny.
Badania Miwy i wsp. przeprowadzone na grupie 65 pa-
cjentéw z mikrokrwawieniami umiejscowionymi zaréwno
w glebokich partiach, jak i w platach mézgu wykazaty
podwyzszone poziomy: hsCRP, IL-6, IL-18 u pacjentéw
z CMB w jakiejkolwiek lokalizacji w poréwnaniu z osoba-
mi bez podobnych zmian w badaniach obrazowych [20].
Analogiczne rezultaty otrzymano w pracy Shoamanesh
i wsp. Uczestnicy, u ktorych obecne byly mikrokrwawie-
nia wykazywali podwyzszony poziom mieloperoksydazy
(MPO) oraz zwigkszong ekspresje receptora dla czynnika
martwicy nowotworu TNF2 (TNFR2) stanowigcych bio-
markery stanu zapalnego [21]. Wyniki te sugerujg zna-
czaca role mechanizmu zapalnego zar6wno w patogenezie
angiopatii nadci$nieniowej jak i amyloidowe;j.
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Podstawowa metoda diagnostyczna stuzaca do wykrywania
CMB sg badania neuroobrazowe. Wykorzystuje si¢ do tego
patofizjologiczny aspekt powstawania mikrokrwotokow
stanowigcych ztogi hemosyderyny sfagocytowanej przez
makrofagi. Hemosyderyna jest materiatem silnie parama-
gnetycznym wykazujacym tak zwany ,.efekt podatnosci”
Ulega ona wewnetrznej magnetyzacji, gdy znajduje sie
w polu magnetycznym, powodujac zakldcenia pola otacza-
jacego CMB. Dzigki temu moze by¢ wykryta za pomoca
rezonansu magnetycznego. Wazng cecha hemosyderyny
jest fakt, ze po sfagocytowaniu utrzymuje si¢ ona w ma-
krofagach przez bardzo dlugi czas wynoszacy nawet wiele
lat. Umozliwia to obrazowanie zaréwno $wiezych CMB,
jak rowniez tych bardziej odleglych w czasie [22].

Radiologicznie mikrokrwawienia s3 definiowane jako
male obszary ubytku sygnalu z wspdlistniejacym ,,rozéwie-
ceniem’; niespowodowane przyczynami krwotocznymi [11].
Problem stanowi jednak wyznaczenie granicy pomiedzy
mikro- i makrokrwawieniami. W celu rozrdznienia tych
poje¢ uzywanych jest wiele réznych punktéw odcigcia.
Zwykle wartosci te mieszczg si¢ w granicach od 2 do 10
mm Srednicy zmiany [1, 11]. Trudno$¢ w okresleniu pre-
cyzyjnych kryteriéw spowodowana jest zfozonosciag metody
ich obrazowania (badania z réznych osrodkéw korzystaja
z innych ustawien rezonansu), a takze naturalnym, bimo-
dalnym rozkladem wielko$ci krwawien. W niedawno prze-
prowadzonych badaniach oceniono za pomoca sekwencji
T2-zaleznych rezonansu magnetycznego, 163 krwotoki pod
katem ich rozmiaru [23]. Po$r6d 46 przypadkéw zwigzanych
prawdopodobnie z CAA nie stwierdzono ciaglego rozktadu
wielko$ci mikrokrwawien, ale wyrazng dystrybucje w dwoch
oddzielnych szczytach reprezentujacych mikro- i ma-
krokrwawienia. Punkt odcigcia, ktéry najlepiej je odréznia
zostal wyznaczony na 5,7mm, co dobrze koresponduje
z tradycyjnymi ustaleniami [23].

Mikrokrwawienia czgsto uwidaczniane sa w sekwencjach
gradient echo-T2-zaleznych (GRE — T2- gradient recalled
echo) rezonansu magnetycznego [8]. Najdokladniejsza
metoda diagnostyki CMB jest jednak badanie podatnosci
magnetycznej (SWI — susceptibility weighted imaging) [11].
SW1 jest tréjwymiarowa sekwencja o wysokiej rozdzielczo-
$ci przestrzennej z uwzglednieniem poprawki predkosci.
Jest ona szczegdlnie pomocna przy identyfikacji matych
ilosci wapnia oraz produktéw degradacji krwi. Zwigzki
posiadajace wlasnosci paramagnetyczne wchodzg w re-
akcje zlokalnym polem magnetycznym znieksztalcajac je,
a tym samym zmieniajac faz¢ lokalnych tkanek co z kolei
powoduje utrate sygnatu. Nastepnie dochodzi do obrébki
zebranych danych tworzac mape faz podkreslajaca bezpo-
$rednio obserwowang utrate sygnatu [24]. Metoda ta ma
zastosowanie w ocenie wystepowania krwawien podpaje-
czynéwkowych, srédmoézgowych, wewnatrzkomorowych,
mikrokrwawien i zelazicy powierzchownej [11].

Wada powyzszych metod badawczych jest wykazywanie
przez hemosyderyne tak zwanego efektu kwitnienia (blo-
oming effect), z uwagi na ktéry ogniska hypointensywne wi-
doczne na skanach rezonansu magnetycznego sa wiekszych
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rozmiaréw niz odpowiadajace im zlogi [25]. Problemem
zwiekszania czulo$ci badan jest takze réznicowanie ze
zmianami nasladujacymi mikrokrwotoki, zwanymi ,,MB
mimics” [11]. Zaliczamy do nich:
o zlogi wapnia i zelaza — znajdowane zwykle obustronnie
w jadrach podstawy mézgu;
« ubytki sygnalu zwiazane z przeptywem (flow voids) w
naczyniach opony miekkiej;
artefakty pochodzace z kosci;
jamiste malformacje naczyniowe;
przerzuty czerniaka zlosliwego;
rozlane uszkodzenie aksonalne.
Przeszkody te moga wplyna¢ na nadmierng wykrywalnos¢
mikrokrwawien u pacjentdw, ktorzy ich nie posiadaja.
Tradycyjne metody analizy danych radiologicznych cechu-
ja sie ograniczong wiarygodno$cia i pochlaniajg duzo czasu.
Z tego powodu podjeto proby automatyzacji tego procesu.
Jedna z nich jest system MIDAS (microbleed detection using
automated segmentation) opracowany przez Seghiera i wsp.
[26]. Specjalny algorytm analizuje wprowadzone skany
pacjentéw poszukujac cech réznigcych w poréwnaniu do
znormalizowanego modelu, umozliwiajac wykrycie CMB.
Mozliwosci badawcze nie konczg si¢ jednak tylko na dia-
gnostyce obrazowej. W pracy Shams i wsp. zostata opisana
zaleznos$¢ pomiedzy parametrami biochemicznymi ptynu
mozgowo rdzeniowego a wystepowaniem mikrokrwotokow
u pacjentéw z zaburzeniami funkcji poznawczych. Bada-
nia przeprowadzone na grupie 1039 pacjentéw wykazaly,
ze zwigkszenie liczby CMB bylo niezaleznie powigzane
z niskim poziomem amyloidu 42 zaréwno w calej grupie
badanych, jak i u pacjentéw z choroba Alzheimera oraz
tagodnymi zaburzeniami poznawczymi [9]. Sugeruje to, ze
wystepowanie mikrokrwotokéw powigzane jest gtéwnie
zwystepowaniem ztogéw AB42 w mézgu i naczyniach, bez
znaczacego powigzania z neurodegeneracja. Wyniki badan
wykazaty réwniez, ze stosunek poziomu albumin w plynie
mozgowo rdzeniowym do poziomu w osoczu byt wyzszy
w przypadku mnogich CMB. Moze do wskazywac na uszko-
dzenie bariery krew moézg, biorace udzial w patofizjologii
choréb matych naczyn. Poziomy bialek T-tau i P-tau byly
obnizone u pacjentéw z chorobg Alzheimera wspolistniejaca
z mnogimi mikrokrwotokami w poréwnaniu z pacjentami
bez takich zmian w mdzgu. Nie zauwazono jednak podobnej
zalezno$¢ w pozostalej grupie badanych [9]. Wyniki te sg
zgodnie z badaniami przeprowadzonymi w latach poprzed-
nich. Kester i wsp. w swojej pracy ustalili, ze nizszy poziom
amyloidu B42 u pacjentéw z mikrokrwawieniami wystepuje
zar6wno w chorobie Alzheimera, jak i w ot¢pieniu o charak-
terze naczyniowym. Takze w jego badaniu nie zauwazono
zaznaczonej tendencji pomiedzy liczbg CMB a poziomami
biatek P-tau i T-tau [27]. Podobne wyniki otrzymali Goos
iwsp. w swojej pierwszej pracy, badajac 21 pacjentéw choru-
jacych na chorobe Alzheimera, u cz¢éci z nich wspdlistnieja-
ca z obecnoscig mikrokrwotokéw. Zauwazyli nizszy poziom
AB42 u pacjentéw CMB, a takze wyzsze poziomy bialek
P-tauiT-tau [28]. W kolejnym badaniu nie wykazano jednak
zalezno$ci pomiedzy liczbg mikrokrwotokow a stezeniem
biatek P-tau i T-tau oraz poziomem amyloidu AB40 [29] .

NASTEPSTWA OB’ECNOSCI

MIKROKRWAWIEN W MOZGU

Obecno$¢ mikrokrwawien w znacznym stopniu oddziatuje na
tkanke mézgows, powodujac zaburzenia jej funkcji. Patogene-
za tych zaburzen jest zlozona. Liczne obserwacje wskazujg na
bezposrednie niszczenie tkanki moézgowej w sasiedztwie CMB
(4, 30]. W badaniach przeprowadzonych w ramach Rotterdam
Scan Study, w grupie oséb z mikrokrwawieniami, sprawdzono
stan pozornie normalnie wygladajacej istoty biatej méozgu. Wy-
kazano, ze obecnos¢ CMB wplywa na spadek integralnosci istoty
biale w obrebie jej mikrostruktury. Zaleznos¢ ta byla obecna
nawet przy wystepowaniu tylko jednego ogniska mikrokrwa-
wienia [31]. Zakl6cenia funkcji mézgu nie musza jednak wyni-
kac tylko z fizycznego uszkodzenia tkanki, ale takze z zaburzen
elektrycznych zwigzanych z obecnoscig produktéw rozpadu
wynaczynionej krwi. Prace przeprowadzone przez Cianhetti
i wsp. sugeruja, Ze w obszarach sasiadujacych z mikrokrwa-
wieniami dochodzi do przejsciowej utraty funkcji neuronéw
i astrocytow. Prawidlowy stan powraca zwykle w ciagu jednej
doby od epizodu krwawienia [32]. Nastepstwem tych zmian
moze by¢ wystepowanie neurologicznych epizodéw ognisko-
wych (TEFNEs) czesto przypominajacych TIA lub drgawki [8].

PODSUMOWANIE

Dzieki rozwojowi technik obrazowych mikrokrwawienia
mozgowe stanowig coraz cze¢sciej wykrywany objaw radio-
logiczny. Dotycza one gléwnie ludzi starszych jednak obecne
sa w wielu jednostkach chorobowych, ktére czesto znacznie
odbiegaja od siebie patogenezg i obrazem klinicznym. Mo-
zemy jednak spotkac je takze w populacji ludzi catkowicie
zdrowych. Z tego powodu pozostajg one zjawiskiem nadal
nie w pelni poznanym. Ich obecno$¢ niesie ze soba bardzo
powazne konsekwencje dla stanu organizmu. Wiaza sie
zar6wno z zaburzeniami funkeji poznawczych, jak i zwigk-
szonym ryzykiem wystapienia udaréw mogacych bezpo-
$rednio zagraza¢ zyciu pacjentéw. Mikrokrwawienia moga
wplywac takze na jakos¢ zycia oraz stan emocjonalny oséb,
u ktérych sg obecne. Niesie to za sobg koniecznos¢ przepro-
wadzenia kolejnych badan, dzigki ktérym mozliwe bedzie
pelne zrozumienie ich natury. Umozliwi to wykorzystanie
CMB jako czynnika predykcyjnego rozwoju wielu stanéw
chorobowych oraz pozwoli zapobiec ewentualnym powikta-
niom procesu leczniczego, doprowadzajac do zmniejszenia
$miertelno$ci wérdd pacjentow.
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STRESZCZENIE

Mutacje prowadzace do zaburzei w obrebie kanatéw jonowych, gtéwnie potasowych i sodowych, wykazuja ekspresje w mézgu i w sercu, co moze powodowac jednoczasowe
wystepowanie zaburzeri w obydwu narzadach. Objawia sie to wystapieniem wytadowar padaczkowych i zaburzeniami czynnosci elektrycznej serca, dodatkowo nasilonej
przez pobudzanie struktur autonomicznych w obrebie osrodkowego uktadu nerwowego. U wszystkich chorych z niejasnymi zaburzeniami napadowymi, a szczegélnie u oséb,
u ktdrych doszto do nagtego zgonu z niewyjasnionych przyczyn, nalezy braé pod uwage mozliwos¢ wystepowania genetycznie uwarunkowanych zaburzer w zakresie kanatéw
jonowych. W artykule dokonano przegladu najczesciej wystepujacych genetycznie uwarunkowanych zespotéw padaczkowych i genetycznie uwarunkowanych chordb serca.

SEOWA KLUCZOWE: zespét padaczkowy, kanaty potasowe, kanaty sodowe, zaburzenia rytmu serca, nagty zgon sercowy

ABSTRACT

Mutations leading to disorders within ion (mainly potassium and sodium) channels, have different degrees of expression in the brain and in the heart, which can cause simultaneous
occurrence of disorders in both organs. This is manifested by the occurrence of epileptic seizures and cardiac electrical disturbances, further exacerbated by stimulation of
autonomic structures within the central nervous system. In all patients with unclear paroxysmal disorders, and in those with unexplained sudden cardiac death, consideration
should be given to the possibility of occurrence of genetically determined disorders in the ion channels. This article concerns the most common genetically determined epilepsy

syndromes and genetically determined cardiac diseases.

KEY WORDS: epilepsy syndrome, potassium channels, sodium channels, cardiac arrhythmias, sudden cardiac death

WSTEP

W ostatnich latach coraz wigksze zainteresowanie budza
mutacje prowadzace do zaburzen w obrebie kanatow
jonowych, gléwnie potasowych i sodowych, co wywoluje
zmiany pobudliwosci komoérek. Mutacje te maja w réznym
stopniu swoja ekspresje w mézgu i w sercu, co moze powo-
dowac¢ jednoczasowe wystepowanie zaburzen w obydwu
strukturach. Objawia si¢ to wystgpieniem wyladowan
padaczkowych i zaburzeniami czynnosci elektrycznej
serca, dodatkowo nasilonej przez pobudzanie struktur
autonomicznych w obrebie osrodkowego uktadu nerwo-
wego (OUN).

Kanaty jonowe dzielimy na dwie gléwne grupy: bramko-
wane potencjalem (K, Na, Ca, Cl) i bramkowane ligandem
(czyli odpowiadajgce na neurotransmitery — acetylocholi-
ne, glutaminian GABA lub glicyne) [1-3].

Wiad Lek 2018, 71, 2 cz. I, 413-416

WLAS'CIWOS'CI ELEKTRYCZNE
KOMORKI NERWOWE)J
Blona komoérkowa neuronu posiada spoczynkowy potencjat
okoto -70 mV, ktdry jest wypadkowa ujemnego potencjalu
wnetrza i dodatniego srodowiska pozakomdrkowego. We-
wnatrz komorki wyzsze jest stezenie jonéw potasowych,
natomiast w srodowisku zewnatrzkomérkowym jonow
sodowych oraz chlorkowych. Utrzymanie réwnowagi gra-
dientu jondw, a tym samym potencjatu spoczynkowego, jest
mozliwe dzigki pompie sodowo-potasowej zaleznej od ATP.
Powstanie potencjalu czynno$ciowego w komorce
nerwowej jest wynikiem naglej, krétkotrwalej zmiany
przepuszczalnosci blony komdrkowej poczatkowo gléwnie
dlajonéw Na+, nastepnie K+ [1]. Pobudzenie prawidlowej
komorki powoduje jej depolaryzacje, a nastepnie odpo-
wiedz w postaci krotkiej serii wyladowan, po ktorej naste-
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puje przerwa. W komorce ,,padaczkorodnej” pojedynczy
bodziec wywoluje seri¢ wytadowan znacznie dtuzszych,
ktore sg nastepstwem przedluzonej depolaryzacji wskutek
niewystarczajacej sity mechanizméw hamujacych.

WLASCIWOS'CI’ELEKTRYCZN E

KOMORKI MIESNIA SERCOWEGO

| UKLADU BODZCOPRZEWODZACEGO
Czynnos¢ elektryczna serca rozpoczyna si¢ w sposob spon-
taniczny i rytmiczny w wezle zatokowym, skad pobudzenie
przechodzi na komorki przedsionka, a nastepnie przez
wezel przedsionkowo-komorowy i uklad His-Purkinje
dociera do mig$nia komoér. Tam w wyniku sprzezenia
elektryczno-mechanicznego dochodzi do skurczu komoérki
w odpowiedzi na pobudzenie, przez wzrost stezenia wapnia
w cytoplazmie i aktywacje polaczen aktyna-miozyna.

W komorkach uktadu bodzcoprzewodzacego nastepuje
powolna, spoczynkowa depolaryzacja wskutek braku réw-
nowagi miedzy pradami tla, z przewaga na korzys¢ pradow
dokomoérkowych. Najnizszy potencjal w komdrkach wezta
zatokowego i przedsionkowo-komorowego wynosi -60 mV.

Komorki ,,robocze” mieé$nia sercowego w warunkach
prawidlowych nie posiadaja wlasciwos$ci automatyzmu, czyli
do wytworzenia potencjalu czynnosciowego konieczny jest
bodziec zewnetrzny, tak jak w komorce nerwowe;j. Potencjat
spoczynkowy utrzymywany jest tu na poziomie okoto -85 mV
iréwniez zalezy od rownowagi dokomdrkowego wolnego pra-
du sodowego, dokomodrkowego potasowego i dzialania ATP-
-zaleznej pompy sodowo-potasowej [4]. Automatyzm wezta
zatokowego w sercu, bedac pod cigglym wpltywem bodzcow
nerwowych i humoralnych jest zjawiskiem autonomicznym.
BodZce nerwowe s3 zalezne od napiecia ukladu wspdtczul-
nego i przywspolczulnego, a te wptywaja przeciwstronnie na
otwarcie kanalow ta i kanaléw wapniowych, a przez to na
zwolnienie lub przyspieszenie rytmu zatokowego.

Zaburzenia funkcji kanaléw jonowych czesto sa wyni-
kiem mutacji genéw kodujacych tworzace je biatka. Moga
one prowadzi¢ do zaburzen czynnosci bioelektrycznej ko-
morek nerwowych, a takze ukladu bodzcoprzewodzacego
i komorek ,,roboczych” migsnia sercowego [5].

GENETYCZNIE UWARUNKOWANE ZESPOLY
PADACZKOWE
Dotychczas okreslono podloze genetyczne kilku nizej
wymienionych zespotéw padaczkowych, a przypuszcza sie,
ze w wigkszo$ci pozostalych mamy do czynienia z dzie-
dziczeniem wielogenowym. Autosomalna dominujaca
nocna padaczka plata czotowego (ADNFLE) jest spowo-
dowana mutacjg neuronalnego nikotynowego receptora
acetylocholinowego (nAChR). Receptor ten reguluje m.in.
uwalnianie kwasu glutaminowego [6].

tagodne rodzinne drgawki noworodkéw (BENS) wy-
nikaja z mutacji kanaléw potasowych KCNQ2 i KCNQ3.
Podobna mutacja moze wystepowac w niektérych przypad-
kach fagodnej padaczki dziecigcej z iglicami w okolicach
centralno-skroniowych [7-9].
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Uogoélniona padaczka z drgawkami gorgczkowymi
plus (GEFS+) moze mie¢ rézne postacie fenotypowe
z wystepowaniem drgawek goraczkowych powyzej 6 rz.,
réznych typéw napadéw uogoélnionych lub czesciowych
z wtérnym uogoélnieniem. Przyczyne stanowia mutacje
kanatéw sodowych (SCN1A, SCN2A, SCN1B) i receptora
GABA, [10,11].

W autosomalnie dominujacej mlodzienczej padaczce
mioklonicznej (ADJME) wystepuje mutacja podjednostki
receptora GABA, natomiast ciezka padaczka miokloniczna
niemowlat (SMEI — severe myoclonic epilepsy of infancy; -
zespot Dravet) jest wywotana mutacja w obrebie kanalow
sodowych (SCN1A) [12, 13].

Do zaburzen drgawkowych o wielogenowym sposobie
dziedziczenia nalezy wiekszos¢ przypadkow idiopatycz-
nych padaczek uogdlnionych (IGE — idiopathic generalized
epilepsy), dziecigcych padaczek nieswiadomosci (CAE
— child absence epilepsy), padaczek z plata skroniowego
(TLE — temporal lobe epilepsy) oraz drgawek goraczkowych
(ES — febrile seizures). IGE i CAE moga wynikac z mutacji
kanatéw chlorkowych (CLCN2) [9].

Poza tym padaczka moze wystepowac jako jeden z objawow
w genetycznie uwarunkowanych zaburzeniach jak zespoly
nerwowo-skorne (np. choroba Recklinghausena; nerwia-
kowtokniakowatos$c¢), choroby metaboliczne czy choroby
mitochondrialne, np. padaczka miokloniczna z wiéknami
szmatowatymi (MERRF — myoclonic epilepsy with ragged-red
fibers) czy encefalopatia mitochondrialna z kwasicg mlecza-
nowa i epizodami udaropodobnymi (MELAS — mitochondrial
encephalomyopathy, lactic acidosis, and stroke-like episodes).

GENETYCZNIE UWARUNKOWANE

CHOROBY SERCA

Do choréb o udokumentowanym podlozu genetycznym
mogacych wywola¢ grozne zaburzenia rytmu serca naleza:
zespot wydtuzonego QT, skroconego QT, zespdt Brugadow,
wieloksztattny czestoskurcz komorowy zalezny od katecho-
lamin (CPVT - catecholaminergic polymorphic ventricular
tachykardia), zaburzenia przewodzenia i choroby wezta
zatokowego, migotanie przedsionkéw, niektore kardiomio-
patie oraz dziedziczona w sposéb wielogenowy choroba
niedokrwienne migs$nia sercowego. Ostatnio zwraca si¢
réwniez uwage na prawdopodobny wpltyw czynnikow
genetycznych na akcje serca [14-16].

Wrodzony zesp6l wydtuzonego QT (LQTS — long QT
syndrom) jest najczestszg genetycznie uwarunkowang
arytmogenng kanalopatia, polegajaca na ostabieniu funkcji
kanaléw potasowych lub wzmocnieniu funkeji kanalow
sodowych czy wapniowych. Objawowa jego postac wyste-
puje u okoto 1/5000 urodzen. Charakteryzuje si¢ wyste-
powaniem omdlen, drgawek oraz zwigkszonym ryzykiem
naglego zgonu w przebiegu komorowych zaburzen rytmu.
Dotyczy oséb mtodych, z reguty przed 30. rz. z prawidlo-
wym strukturalnie sercem [17-19].

Dotad zidentyfikowano mutacje w obrebie 10 genow
o réznym stopniu penetracji, dlatego zaburzenia moga
wystepowac niestale i mie¢ nieco rézny obraz kliniczny:
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« LQT1 - najczestsza postac (okoto 50%) wywolana przez
mutacje¢ genu KCNQ1, kodujacego podjednostke alfa
kanatu przewodzacego wolny prad potasowy. Objawy
wystepuja podczas stresu lub wysitku fizycznego i po-
przedzone sg stopniowym wydluzaniem odstepu QT;

« LQT2 - (okolo 45%) wywolana mutacja w genie
KCNH2, kodujacym podjednostke alfa kanatu przewo-
dzacego szybki prad potasowy. Zaburzenia wystepuja
w czasie wysitku i w spoczynku, szczegdlnie po nagtych
bodzcach dzwigkowych;

« LQT3 - zwigzany z mutacjg genu SCN5A kodujacego
podjednostke alfa kanatu przewodzacego wolny prad
sodowy. Objawy wystepuja w czasie spoczynku lub snu.

Zespol LQT moze mie¢ kilka postaci fenotypowych,

zktorych najczestsza jest autosomalnie dominujacy zespot

Romano-Warda.

Wydluzenie odstepu QT moga tez prowokowa¢ inne
stany chorobowe lub leki nasilajac objawy kliniczne u pa-
cjentow z wrodzonym LQTS lub wywolujac je u oséb bez
mutacji (nabyty zespdot wydluzonego QT):
o+ leki (min. pochodne fenotiazyny, tréjpierscieniowe

leki przeciwdepresyjne, haloperidol, makrolidy), ktére
powoduja wydluzenie QT gléwnie u kobiet;

« zaburzenia elektrolitowe (|K, Ca i Mg);

« zapalenie i niedokrwienie mie$nia sercowego;

« $wiezy udar moézgu, szczegoélnie krwotok podpajeczy-
néwkowy;
niedoczynnos¢ tarczycy.

Odstc;p QT mierzony w milisekundach koryguje sie wzgle-
dem akcji serca. Prawidtowe gérne wartosci normy skory-
gowanego QT wynosza dla kobiet 460 ms, a dla mezczyzn
450 ms [20]. Wartosci dla dolnej granicy, ponizej ktérej
rozpoznawane jest skrocenie QTc sg réznie podawane
od 300 ms [21], 350 ms [22] do 390 ms [20]. W zespole
skréconego QT (SQTS - short QT syndrom), najczesciej
dochodzi do mutacji powodujacej zwiekszong aktywnos¢
kanatow potasowych (KCNH2, KCNQ1, KCNJ2) i zmniej-
szong wapniowych.

Zespol Brugadow (ZB) opisany przez hiszpanskich
elektrofizjologéw jest dziedziczony autosomalnie do-
minujgco, jednak czesto mutacje wystepuja spora-
dycznie. Mechanizm polega gléwnie na zaburze-
niach w obrebie kanalu sodowego w wyniku zmian
w genie SCNAS5. Wykazuje on niepelng penetracje, dlatego
zmiany w EKG pod postacig bloku prawej odnogi peczka
Hisa z uniesieniem odcinka ST w odprowadzeniach V1-V3
moga ulega¢ okresowej normalizacji. W celu wywolania
zaburzen elektrokardiograficznych stosuje si¢ test z dozyl-
nym podaniem ajmaliny, ktéry wypada dodatnio u chorych
z ZB. Zespol ten predysponuje do wystepowania omdlen
oraz naglych zgonéw sercowych przy prawidlowym struk-
turalnie sercu w mechanizmie szybkiego wieloksztaltnego
czestoskurczu komorowego poprzedzonego dodatkowymi
pobudzeniami pochodzenia komorowego. Pierwsze obja-
Wy pojawiaja si¢ najczesciej miedzy 30 a 40 rz. Wystepuje
u okolo 0,4% populacji w Stanach Zjednoczonych [23-27].

Wieloksztattny czgstoskurcz komorowy zalezny od kate-
cholamin (CPVT), czyli czestokurcz komorowy w odpowie-

dzi na stres, wynika z mutacji w genie kodujacym receptor
rianodynowy powodujacej zaburzenia przeptywu wapnia
wewnatrzkomorkowego.

W badaniach populacyjnych okoto 14-25% 0sdb jest
nosicielem jakiej$ mutacji w zakresie kanaléw potaso-
wych, a prawie 5% kanaléw sodowych. Sa one predys-
ponowane do wystapienia zaburzen w niekorzystnych
sytuacjach - np. po zastosowaniu lekéw wydluzajacych
odstep QT [28-30].

PODSUMOWANIE

U wszystkich chorych z niejasnymi zaburzeniami napado-
wymi, a szczegdlnie u osob, u ktérych doszto do naglego
zgonu z niewyjasnionych przyczyn, nalezy bra¢ pod uwage
mozliwo$¢ wystepowania genetycznie uwarunkowanych
zaburzen w zakresie kanaltéw jonowych.
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STRESZCZENIE

Zardwno astma, jak i zespét obturacyjnego bezdechu $rédsennego (OBS) s3 czestymi schorzeniami, dlatego coraz czesciej zwraca sie uwage na nastepstwa zwiazane z ich
wspdistnieniem. Czestos¢ wystepowania zespotu OBS wsréd chorych na astme jest wigksza niz w ogéInej populacji, zwtaszcza u chorych, u ktdrych mimo prawidtowego leczenia
utrzymujg sie objawy nocne, u chorych wymagajacych czestych pobytéw na oddziatach ratunkowych z powodu zaostrzer astmy oraz u chorych otylych. Przyczyny czestego
wspétistnienia astmy i zespotu OBS nie s3 w petni poznane. Wspdlnymi zaburzeniami, czesto wystepujacymi i w astmie, i w zespole 0BS s otytosc, refluks zotadkowo-przetykowy,
uposledzona droznos¢ nosa i utrzymujacy sie stan zapalny. U niektorych chorych na astme uzasadnione jest poszukiwanie wspétistniejacego zespotu 0BS, poniewas bezdechy i
okresy sptyconego oddechu w czasie snu moga przyczynia¢ sie do nasilania objawéw astmy. W szczegéInosci zespot OBS nalezy podejrzewac u tych chorych na astme, u ktérych
wystepuja objawy zaburzer wentylacyjnych w czasie snu. Metoda z wyboru leczenia chorych z zespotem OBS jest zastosowanie ciagtego dodatniego cisnienia w drogach
oddechowych (CPAP) przez maske nosowa lub twarzowa w czasie snu, prowadzace do wyeliminowania srédsennych bezdechéw i okreséw sptyconego oddechu. Zastosowanie
CPAP u chorych na astme ze wspdtistniejacym zespotem OBS moze korzystnie wptyna¢ takze na przebieg astmy.

SEOWA KLUCZOWE: astma, obturacyjny bezdech srdsenny, polisomnografia, choroby wspétistniejace

ABSTRACT

Both asthma and obstructive sleep apnea (0SA) syndrome are frequent diseases and their coexistence may implicate important consequences. The incidence of 0SA syndrome
among the patients with asthma is higher than in the general population, especially in the patients with nocturnal symptoms persisting despite treatment, in patients frequently
admitted to hospital because of the exacerbations of asthma, and in obese patients. The causes of frequent coexistence of asthma and 0SA syndrome are not fully elucidated.
The common abnormalities possibly linking asthma and 0SA syndrome include obesity, gastro-esophageal reflux, nasal obstruction, and inflammation. In some patients with
asthma it would be advised to search for 0SA syndrome, as obstructive sleep apneas and hypopneas may influence asthma exacerhations. Especially, 0SA should be suspected
in the asthma patients with the signs of ventilatory disturbances during sleep. The method of choice of treatment of the patients with 0SA syndrome is continuous positive
airway pressure (CPAP) applied through the nasal or full-face mask, that leads to elimination of the obstructive sleep apneas and hypopneas during sleep. CPAP treatment may
also positively influence the course of asthma.

KEY WORDS: asthma, obstructive sleep apnea, polysomnography, comorbidities
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WSTEP

Zespot obturacyjnego bezdechu $rédsennego (OBS) rozwija
si¢ w nastepstwie powtarzajacych sie wielokrotnie w czasie snu
okreséw niedroznosci lub ograniczonej droznosci gornych drog
oddechowych w czasie snu [1]. Okresy bezdechu/splyconego
oddechu w czasie snu powoduja spadek wysycenia krwi tetniczej
tlenem - niekiedy do bardzo niskich wartosci, zmiany czestosci
czynnosci serca i zaburzenia rytmu serca, przebudzenia i inne
bezposrednie i odlegle nastepstwa patofizjologiczne [2-4]. Do
typowych objawéw zespotu OBS wystepujacych w czasie snu
nalezg chrapanie i nieregularny, przerywany oddech. Chorzy
niekiedy budzg si¢ w nocy z uczuciem krétkotrwatej duszno-
$ci. W ciaggu dnia zazwyczaj wystepuje wzmozona sklonnos¢

do zasypiania. Podstawowa metoda rozpoznania jest badanie
polisomnograficzne (PSG) [1].

Zaréwno astma, jak i zespot OBS s3 powszechnymi
schorzeniami, dlatego coraz cze$ciej zwraca si¢ uwage na
nastepstwa zwigzane z ich wspoélistnieniem. Pierwszy opis
przypadku wspdlistnienia astmy i zespolu OBS przedsta-
wiono w 1979 roku [5]. W pézniejszych latach wielokrot-
nie opisywano duze grupy chorych na astme, u ktérych
wystepowaly albo objawy sugerujace rozpoznanie zespotu
OBS [6-8], albo polisomnograficzne cechy pozwalajgce na
pewne rozpoznanie tego zespotu [9-11].

Czesto$¢ wystepowania zespolu OBS wéréd chorych na
astme jest zroznicowana, zalezna od zastosowanej metody
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rozpoznawania zespolu OBS i cech badanej populagji.
Duze badanie epidemiologiczne, obejmujace populacje
azjatycka wykazalo, ze czesto§¢ wystepowania zespolu
OBS u chorych na astme wynosi 12,1/1000 osobolat i jest
2,51 raza wieksza niz u pozostatych oséb, u ktérych wynosi
4,84/1000 osobolat [12]. W badaniu obejmujacym 328
chorych na astme w $rednim wieku, u ktérych poszuki-
wano objawow zespolu OBS, stosujac przeznaczony do
tego celu kwestionariusz berlinski, stwierdzono, ze duze
prawdopodobienistwo wspotwystepowania zespotu OBS
istnieje u 18,25% chorych na astme [8]. W innym badaniu,
w ktoérym wérdéd chorych na astme hospitalizowanych na
oddziatach wewnetrznych poszukiwano 0s6b z objawami
zespotu OBS na podstawie danych uzyskanych z kwestio-
nariusza berlinskiego, stwierdzono, ze zespét OBS mozna
podejrzewac u 39,5% chorych na astme, tj. znacznie czg-
$ciej niz u pozostatych chorych [13]. W badaniu, w ktérym
oceniano ryzyko wystgpienia zespolu OBS na podstawie
wynikow badania ankiety Sleep Apnea Scale of the Sleep Di-
sorders Questionnaire (SA-SDQ), przeprowadzonej u cho-
rych na astme stwierdzono, ze wysokie ryzyko wystepuje
u 40% badanych i jest ponad dwukrotnie (2,1x) wieksze
u kobiet niz u mezczyzn [7]. W niedawno przeprowadzo-
nym badaniu populacji niemieckiej stwierdzono, ze iloraz
szans wystepowania bezdechu §rédsennego u chorych na
astme wynosi 2,55 (95% przedzial ufnosci: 2,03-3,19) [14].
Czesto$¢ wystepowania zespotu OBS wzrasta wraz z na-
sileniem ciezkosci astmy. Stwierdzono, ze wérdd chorych
na astme, ktérzy co najmniej dwukrotnie w ciagu roku
wymagaja leczenia na szpitalnym oddziale ratunkowym
ryzyko wzgledne (hazard ratio) wystepowania zespotu OBS
wynosi az 23,8 w poréwnaniu z osobami niechorujacymi na
astme [12]. Badanie przeprowadzone na podstawie ankiety
SA-SDQ wykazalo, ze iloraz szans wystgpienia zespotu OBS
u chorych na astme stosujacych wziewne kortykosteroidy
wynosi az 4,05 (95% CI, 1,56 -10,53) [7]. Badania PSG
przeprowadzone u chorych, ktérzy mimo prawidlowego
leczenia nadal mieli nocne objawy astmy wykazaly, ze
czesto$¢ wystepowania zespotu OBS o umiarkowanym
lub znacznym nasileniu wynosi 44,2% [11]. Zesp6t OBS
jest jednym z o$miu najczesciej wystepujacych schorzen
u chorych na astme trudng [15]. Wedtug danych British
Thoracic Society Difficult Asthma Registry zesp6t OBS
wystepuje u 11% chorych na astme trudng [16]. W badaniu
przeprowadzonym u chorych na astme trudng, u ktérych
wystepowaly nocne zaburzenia oddechowe, zmeczenie
i zta jako$¢ snu, nocna poligrafia oddechowa pozwolita na
rozpoznanie zespotu OBS u 49% chorych [17]. Wspolist-
nienie bezdechéw $rédsennych u chorych na astme nalezy
podejrzewaé przede wszystkim u 0séb z podwyzszonym
BMI [18]. W badaniu obejmujacym 47 chorych na astme
trudng, u ktérych wskaznik masy ciata (BMI - body mass
index) wynosil $rednio 31,7+6 kg/m? badanie PSG wy-
kazalo cechy zespotu OBS u 74,5% chorych, w tym cechy
umiarkowanej lub cigzkiej postaci tego zespotu — u 51%
chorych [10]. Ryzyko wspélistnienia astmy izespotu OBS
wystepuje nie tylko u dorostych, ale takze u dzieci [19].
Przyczyny czestego wspolistnienia astmy i zespolu OBS
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nie s3 w pelni poznane. Wspolnymi zaburzeniami, czesto
wystepujacymi i w astmie, i w zespole OBS sg otylos¢, re-
fluks zotadkowo-przelykowy i uposledzona droznos¢ nosa
[20]. Otytos¢ jest gtéwnym czynnikiem ryzyka zespolu
OBS. Wykazano zwigzek wystepowania astmy i otytosci,
zaréwno u dzieci i mlodziezy [21], jak i u dorostych [22].
W szczegdlnosci u kobiet, zardéwno nadwaga, jak i otylos¢
wigzg si¢ z wieksza czestoscig wystepowania astmy; jak
wykazaly badania epidemiologiczne przeprowadzone
w Polsce iloraz szans wystapienia astmy u kobiet z nadwaga
wzrasta do 1,5, a u kobiet otytych - do 2,01 [23].

Do wystapienia refluksu Zotadkowo-przetykowego
u chorych z zespotem OBS przyczyniajg sie prawdopo-
dobnie zmiany ci$nien w klatce piersiowej podczas epizo-
dow obturacji gérnych drég oddechowych w czasie snu
powodujace cofanie si¢ zawartosci zoladka pod wptywem
ujemnego ci$nienia w klatce piersiowej [24]. Refluks zofad-
kowo-przetykowy, zazwyczaj o bezobjawowym przebiegu,
wystepuje u wiekszosci (71,4%) chorych z zespolem OBS
[25]. U chorych na astme czesto$¢ wystepowania refluksu
zoladkowo-przelykowego jest réwniez duza i wynosi od
36% [26] do 84% [27, 28]. Przypuszcza sig, ze refluks zo-
tadkowo-przetykowy wywolany przez bezdechy $rédsenne
moze przyczyniac si¢ do wystagpienia astmy [29].

Uposledzona droznos$¢ nosa, w tym takze wywolana
przez zapalenie blony sluzowej nosa, jest jednym z czyn-
nikéw ryzyka zespolu OBS [30]. U wigkszosci chorych na
astme wystepuja objawy zapalenia blony sluzowej nosa
[31]. Mozna wiec bra¢ pod uwage mozliwos¢, ze upo-
$ledzona drozno$¢ nosa moze by¢ jednym z czynnikow
sprzyjajacych czestszemu wspolistnieniu astmy i zespotu
OBS. Czynnikami taczacymi astme i zespét OBS moga
by¢ takze: wzmozone napigcie ukladu przywspodtczulnego
w czasie bezdechéw srédsennych, skurcz oskrzeli zwigzany
odruchem na hipoksemie, podraznienie receptoréw w gor-
nych drogach oddechowych, zaburzenia neurohormonalne
w czasie snu i wzrost mediatoréw zapalnych [29].

Z zagadnieniem wsp6listnienia astmy i zespotu OBS
tacza sie wazne aspekty praktyczne. Bezdechy $rédsenne
moga by¢ bowiem przyczyng nocnych dolegliwosci zgla-
szanych przez chorych na astme, co moze prowadzi¢ do
niepotrzebnego i nieskutecznego zwigkszania dawek lekow
przeciwastmatycznych [32]. U chorych na astme ze wspot-
istniejagcym cigzkim zespolem OBS roczny spadek FEV,
jest trzykrotnie wigkszy niz u chorych bez wspdlistnienia
bezdechow $rédsennych [33]. Z kolei u chorych z zespotem
OBS wspdlistnienie astmy powoduje wieksze nasilenie
hipoksemii w nastepstwie bezdechow $rddsennych [34].

Metoda z wyboru leczenia chorych na ciezka postac ze-
spotu OBS jest zastosowanie aparatu utrzymujacego ciagle
dodatnie ci$nienie w drogach oddechowych (CPAP - con-
tinuous positive airway pressure). Zastosowanie CPAP nie
tylko eliminuje bezdechy $rédsenne, zwigksza utlenowanie
krwi tetniczej w czasie snu i poprawia architekture snu,
ale takze ma korzystne dziatania zwigzane z wplywem na
uklad wegetatywny i ze zmniejszeniem nasilenia ogélno-
ustrojowego zapalenia [35]. Moze to mie¢ korzystny wpltyw
na przebieg astmy.
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Pierwsze doniesienie dokumentujace ustepowanie
objaw6w astmy nocnej u chorego ze wspdlistniejacym
zespolem OBS, u ktérego zastosowano CPAP opubliko-
wal Guilleminault 30 lat temu [36]. W kolejnych latach
wykazano, ze jesli u chorych na astme wystepuja takze
nasilone objawy zespotu OBS, to zastosowanie CPAP
moze korzystnie wplyna¢ takze na przebieg astmy [11, 35,
37-39]. Zastosowanie CPAP moze zmniejsza¢ nasilenie
nie tylko nocnych, ale takze dziennych objawow astmy
[38], powodowa¢ zmniejszenie czestosci stosowania le-
kow bronchodylatacyjnych i ograniczac spadek FEV, [37].
Dlatego w wypadku wspdlistnienia astmy z zespotem OBS
uzasadnione moze by¢ zastosowanie CPAP u chorych nie
tylko z ciezka, ale takze umiarkowang, a niekiedy takze
tagodna postacig zespotu OBS. Obecnie jednak w Polsce
zalecenia dotyczace refundacji aparatéw do leczenia
bezdechéw $rédsennych u chorych z zespotem OBS
w stopniu nasilenia innym niz ciezka nie uwzgledniajg
wspolistnienia astmy [40].

Przedstawione dane wskazuja, ze u niektérych chorych
na astme uzasadnione jest poszukiwanie wspolistniejace-
go zespotu OBS, poniewaz bezdechy i okresy sptyconego
oddechu w czasie snu moga przyczynia¢ si¢ do nasilania
objawéw astmy. W szczegdlnosci zespét OBS nalezy po-
dejrzewac u tych chorych na astme, u ktérych wystepuja
objawy zaburzen wentylacyjnych w czasie snu. Zastoso-
wanie CPAP w czasie snu moze mie¢ korzystny wplyw
zaréwno na przebieg zespolu OBS, jak i astmy.
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STRESZCZENIE

Po porodzie zachodza u organizmie kobiety zmiany fizyczne, hormonalne, psychiczne oddziatywujace na stan emocjonalny. Maja one istotny wptyw na funkcjonowanie w rodzinie,
w tym na jakos¢ zycia seksualnego. Wsrod najwazniejszych czynnikéw wptywajacych na relacje z partnerem nalezy wymieni¢ sposéb ukoriczenia ciazy, zmiany hormonalne,
karmienie piersia, oraz czesto wystepujaca depresje poporodowa. Niestety problem seksualnosci w tym szczegdlnym okresie zycia kobiety jest czesto pomijany i bagatelizowany

zaréwno przez kobiety, jak i przez lekarzy.

SEOWA KLUCZOWE: potdg, seksualnos¢, satysfakcja seksualna

ABSTRACT

After the birth various physical, hormonal and psychological changes affect women's emotional status. These significantly impact their family life including the quality of sexual
relationships. Among these factors the method of birth, hormonal changes, breast feeding and incidence of postpartal depression are considered to affect relations with the
partner. Unfortunately the sexuality in this special time in women’s life is commonly avoided or underestimated both by woman and doctors.

KEY WORDS: puerperium, sexuality, sexual satisfaction

WSTEP
Seksualno$¢ jest integralng czesciag osobowosci kazdego czlo-
wieka. Niezaleznie od warunkéw spoleczno-ekonomicznych
oraz czasow, w ktorych zyjemy, odgrywa istotng role w naszym
zyciu. Determinuje bowiem potrzeby sfery intymnej oraz
decyduje o przedtuzeniu gatunku. Nie ma jednej stusznej de-
finicji seksualnosci cztowieka. Za najbardziej wszechstronng
uwaza si¢ te z 2005 roku: ,, seksualnos¢ jest podstawowym
elementem bycia czlowiekiem przez cale Zycie, obejmuja-
cym plciows identyfikacje i role, orientacje seksualng, seks,
erotyzm, pozadanie, intymnos¢ i reprodukcje, jest doswiad-
czana w zachowaniach i wyrazana w myslach, fantazjach,
przezyciach, przekonaniach, wartosciach, rolach i zwigzkach.
Seksualnos¢ powstaje na skutek skomplikowanych
interakeji czynnikéw: biologicznych, psychologicznych,
spolecznych, ekonomicznych, politycznych, kulturowych,
etycznych, prawnych, historycznych, religijnych i ducho-
wych” [1]. Swiatowa Organizacja Zdrowia (WHO) dekla-
ruje, ze seksualnos¢ jest podstawowa potrzeba i atrybutem
czlowieczenstwa i nie moze by¢ oddzielana od innych
aspektow zycia [2].
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Niezaleznie od zakresu definicji, istnieje wiele aspektow
wplywajacych na seksualno$c kobiet. Wedlug Basson czynniki,
ktore bezposrednio warunkujg podejmowanie aktywnosci
seksualnej przez kobiete, to potrzeba czulosci i uznania dla
partnera, potrzeba potwierdzenia kobiecosci i wlasnej atrakeyj-
nosci, pragnienie wzmocnienia wiezi partnerskiej, poprawienie
poczucia dobrostanu psychicznego oraz zmniejszenie poczucia
winy ileku z powodu zbyt rzadkich kontaktéw seksualnych [3].

Pordd jest jednym z najwazniejszych i najbardziej prze-
fomowych momentéw w zyciu kazdej pary. Okres potogu
charakteryzuje si¢ zmiang priorytetéw oraz dotychczasowego
stylu zycia. Wplywa takze na seksualno$¢ kobiety. Zmiany
zachodzgce w okresie poporodowym, zaréwno w sferze so-
matycznej, psychologicznej, jak i spoleczno-kulturowej oraz
specyficzne problemy tego okresu maja wpltyw na odczucie
satysfakgji z zycia seksualnego [4]. Jako$¢ zycia seksualnego
kobiety na tym etapie zycia rozni si¢ wyraznie w poréwnaniu
z czasem przed cigza. Za najwazniejsze determinanty tych
réznic uwaza si¢: postawe wobec seksu, zachowania i potrzeby
seksualne, reaktywnos¢ seksualng, integracje zachowan sek-
sualnych z osobowoscia, mitoscig, osobg partnera [5].
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W badaniach wielu spoteczenstw stwierdzono, ze okoto
polowa kobiet rozpoczyna wspélzycie w ciaggu 6 tygodni
po porodzie bez wzgledu na droge porodu i karmienie
piersig [6]. Natomiast w badaniach Skrzypulec 70% kobiet
podejmuje wspolzycie plciowe w ciggu 3 miesigcy od po-
rodu, a 14% jeszcze w okresie potogu [7]. Robson zwraca
uwage, ze co prawda 1/3 kobiet rozpoczyna wspotzycie
do 6. tygodnia po porodzie, a prawie wszystkie do 12.,
jednakze czestotliwos¢ wspolzycia jest mniejsza niz przed
cigzg z powodu zmeczenia [8].

Pierwszy stosunek po porodzie zazwyczaj budzi lek
wérdd kobiet, wywolany obrazeniami fizycznymi zwigza-
nymi z porodem, jak réwniez stanem emocjonalnym oraz
ogolnym przemeczeniem. Kobiety skarza si¢ na spadek
popedu plciowego, bolesne stosunki, zmniejszenie ilo$ci
wydzieliny pochwowej, uczucie niedopasowania narzg-
dow plciowych, bolesno$¢ piersi oraz stabsze i krotsze
orgazmy, wystepowanie nietrzymania moczu [9, 10].
Niewatpliwie powrdt do wspdlzycia po ciazy jest kwestig
indywidualng. Bardzo waznym aspektem jest sposob ukon-
czenia cigzy. Od lat obserwujemy tendencje wzrostows,
jesli chodzi o rozwigzanie cigzy sposobem cigcia cesar-
skiego. Na taki stan rzeczy w sposob znaczacy wplywaja
media, a szczegdlnie programy telewizyjne, przedstawiajac
pordd sitami natury jako czynnik negatywnie wplywajacy
na pozniejsze zycie seksualne w przeciwienstwie do ciecia
cesarskiego [11]. W badaniach Pukall i Cappell, okazalo
sie, iz 21% ankietowanych kobiet uznato, ze pordd przez
cigcie cesarskie uchroni je przed problemami seksualnymi
w przyszloéci. Jednoczesnie przyznaly, ze media byly dla
nich gléwnym zrédlem informacji [11].

Jak pokazuja badania, kobiety, ktére rodzily cieciem
cesarskim nie mialy obaw zwigzanych z ponownym roz-
poczeciem wspdlzycia oraz czesciej wyrazaty zadowolenie
z kontaktéw intymnych zaréwno przed cigza, jak i po po-
rodzie [5]. Jednakze bol w okolicy rany po cieciu cesarskim
odczuwalo az 34,7% kobiet [12].

Natomiast pordd naturalny, prowadzi do uszkodzen
struktur powieziowo-miesniowo-nerwowych. Moze to po-
wodowac takie nieprawidlowosci, jak nietrzymanie moczu
i stolca oraz dyspareunie. Wedlug. danych epidemiologicz-
nych zwieksza si¢ 4—11-krotnie ryzyko wystapienia zaburzen
statyki dna miednicy po porodzie droga pochwowa [4].
Dlatego tez coraz wigcej kobiet, bojac sie powiklan oraz
pogorszenia jakosci zycia seksualnego po porodzie sitami
natury, oczekuje rozwigzania cigzy cieciem cesarskim.

Wplyw na pdziniejsze zycie seksualne po porodzie
sitami natury ma procedura nacigcia krocza. W Polsce
czesto przeprowadza sie ja rutynowo szczegoélnie podczas
pierwszego porodu, w celu zapobiezeniu peknieciu tkanek
wewnetrznych oraz uszkodzeniu migs$ni przepony moczo-
wo-plciowej i migsnia zwieracza zewnetrznego odbytu
[9]. U kobiet z nieuszkodzonym kroczem lub peknigciem
pierwszego stopnia stwierdzono bardziej satysfakcjonujace
zycie seksualne, mniejszy bol przy wspoétzyciu i wystepo-
wanie intensywniejszych orgazméw w poréwnaniu z ko-
bietami, ktére doznaly powaznych uszkodzen krocza lub
mialy wykonang episiotomig [9, 12]. Kobiety po porodach
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zabiegowych: kleszczowych lub z wykorzystaniem préznio-
ciggu czedciej doswiadczaja dyspareunii niz kobiety, ktére
przeszlty porody niezabiegowe lub droga ciecia cesarskiego
[9, 12]. Nalezyta starannos¢ przy zeszyciu krocza po po-
rodzie z odtworzeniem prawidlowej anatomii tej okolicy
posiada ogromne znaczenie nie tylko w zachowaniu statyki
narzadu, lecz takze w jakosci zycia seksualnego. Niestety
uszkodzenia struktur dna miednicy a co za tym idzie
nieprawidlowosci czynno$ciowe, dotycza az 85% kobiet
po porodach sitami natury [4]. Oprocz nastepstw atrofii
pologowej mniejsza satysfakcja seksualna kobiet moze by¢
zwigzana z tzw. zespolem luznej pochwy lub dolegliwoscia-
mi bolowymi w trakcie stosunku.

Innym problemem mogacym wystapi¢ po porodzie na-
turalnym, jest wysitkowe nietrzymanie moczu. Pojawia¢
sie ono moze na skutek zmian hormonalnych zwigzanych
z cigza lub/i uszkodzenia mig$ni dna miednicy. Wiele ko-
biet gubigcych mocz unika kontaktéw seksualnych w oba-
wie przed odrzuceniem ze strony partnera lub dyspareunia
[13]. Opisano szczegdlng postaé nietrzymania moczu wy-
stepujaca wylacznie w czasie stosunku plciowego. W okre-
sie pologu czgstos¢ wystepowania tej postaci nietrzymania
moczu jest wysoka. W trakcie przedluzonego drugiego
okresu porodu moze dojs¢ do niedokrwienia z ucisku
lub uszkodzenia galazek nerwu sromowego [4]. Chociaz
dotychczas nie uzyskano mocnych dowodéw klinicznych,
neuropatia nerwu sromowego rowniez moze mie¢ wpltyw
na jako$¢ zycia seksualnego po porodzie.

Biorac pod uwage wszystkie uszkodzenia anatomiczne,
jakie moze nies¢ za sobg pordd, a tym samym ich wplyw
na pdzniejsze zycie seksualne kobiety, bardzo wazne jest
podjecie przez lekarza poloznika postepowania zmniej-
szajacego ryzyko tychze powiktan. Dla jakosci zycia
seksualnego po narodzinach dziecka ma znaczenie takze
kwestia relacji z partnerem. Bliska wiez malzenska, wza-
jemna czulos¢ i serdecznos¢ ulatwiajg uzyskanie satysfakeji
seksualnej. Sklada si¢ na nig czgstos¢ zblizen, osiagniecie
orgazmu, zaspokojenie potrzeb seksualnych i szczescie
malzenskie [9].

Wiekszos¢ kobiet odczuwa mniejsze potrzeby seksualne
w pologu. Spowodowane jest to zmeczeniem, lekiem przed
kolejna cigzg czy utratg wrazliwosci zmystowej piersi [14].
Czesciej wspolzyja seksualnie kobiety, ktdre twierdza, ze
zycie seksualne jest dla nich istotne lub bardzo istotne [12].
Niemniej jednak, jak pokazuja badania, najczesciej to mez-
czyzna dazy pierwszy do zblizenia po urodzeniu dziecka.
Natomiast kobiety w poréwnaniu z me¢zczyznami prawie
dwukrotnie czesciej odczuwaja nizszy poziom satysfakcji
ze wspolzycia po porodzie [15].

Wplyw na seksualnos¢ kobiet ma tez obraz wlasnego
ciala. Kobiety postrzegajace siebie jako atrakcyjne miaty
wyzszy poziom libido i mniej dyspareunii [16]. Innym pro-
blemem jest stan emocjonalny kobiety. Wahania nastroju,
anawet depresja poporodowa, wystepujaca u 15% matek sg
przyczyna spadku libido [16]. Z tego wzgledu, partner po-
winien si¢ wykazac szczeg6lnym wsparciem i wyrozumia-
toscig w tym okresie, takze w sferze aktywnosci seksualne;.
Na relacje interpersonalne w zwiazku maja wplyw coraz
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powszechniejsze obecnie porody rodzinne. Ocenia sig, ze
mezczyzni obecni przy porodzie odczuwaja nizszy poziom
satysfakcji seksualnej w pdzniejszym czasie [15]. Dlatego
tak wazne jest, aby mezczyzna swiadomie i dobrowolnie
uczestniczyt w porodzie, bez naciskéw ze strony partnerki.

W okresie poporodowym dochodzi do dynamicznie
przebiegajacych zmian w stezeniu sterydow piciowych i hor-
mondw gonadotropowych. Za zachowania seksualne kobiet
odpowiadajg estrogeny i hormony androgenne. Estrogeny
pozytywnie wplywaja na pozadanie, przyjemnos¢, lubry-
kacje czy czgsto$¢ orgazmoéw. Natomiast niski poziom tych
hormondw po ciazy, szczegoélnie w okresie karmienia piersia,
powoduje spadek libido [14]. Réwniez poziom prolaktyny
podlega zmianom. W okresie karmienia piersia, podstawo-
wy poziom prolaktyny bedzie utrzymywal si¢ na poziomie
2—4-krotnie wyzszym niz u kobiety niebedacej w ciazy,
i bedzie on wzrastat 10—-20-krotnie w czasie karmienia. Na-
tomiast u kobiet niekarmigcych piersig prolaktyna spadnie
do poziomu sprzed cigzy okolo 7 dni po porodzie [6].

W nastepstwie niskiego stezenia estrogenow i wysokiego
stezenia prolaktyny blona §luzowa pochwy staje si¢ cienisza,
a wydzielanie $luzu skape, przez co nabonek pochwy fatwo
ulega ocieraniu i uszkodzeniu [14]. Wplywa to wistotny spo-
sob na obnizenie jakosci zycia seksualnego. Réwniez osig-
gniecie orgazmu przez kobiete staje si¢ trudniejsze. Oprocz
wyzej wymienionych powoddéw jako przyczyne mozna
wymieni¢ zesp6l luznej pochwy lub dolegliwosci bolowe
w trakcie stosunku. Zmeczenie czy lek przed kolejng cigza
stanowig bariere w odczuwaniu przyjemnosci seksualnej.

Wiele kobiet po raz pierwszy do$wiadcza orgazmu po
porodzie lub jest pobudzana erotycznie podczas karmienia.
Jednak ze wzgledu na uwarunkowania kulturowe, odczu-
cia orgazmu podczas porodu czy karmienia piersig byly
zupelnie negowane przez kobiety, ktére ich doswiadczaty
lub nawet wywolywaty poczucie winy [15]. W przeprowa-
dzonych badaniach, kobiety uznaly tez, ze po zakonczeniu
karmienia piersig wystepujace orgazmy sg bardziej inten-
sywne niz przed ciazg [2].

Niewatpliwie sposob karmienia wybrany przez kobiete,
ma zwiazek z zyciem seksualnym po ciazy. W trakcie
laktacji bowiem zmniejsza si¢ pobudliwos¢ seksualna
oraz nastepuje zmniejszenie zainteresowania seksem [14,
17]. Maja na to wptyw zmiany hormonalne, ale réwniez
tkliwos$¢ oraz obrzmienie piersi. Dlatego tak wazne jest
unikanie ucisku na piersi oraz dobranie odpowiedniej
pozycji podczas wspolzycia [18].

W przeszlosci powszechne bylo przekonanie, iz kobieta,
ktéra karmi nie miesigczkuje i nie zachodzi w cigze [14].
Jednak aby metoda LAM (lactational amenorrhea method
- metoda laktacyjnego braku miesigczki) byla skuteczna,
nalezy spetni¢ kilka warunkdéw. Kobieta musi by¢ w okresie
krétszym niz 6 miesiecy po porodzie, nie miesigczkuje,
karmi wylgcznie piersig bez suplementacji przynajmniej
co 4 godziny [6]. Ze wzgledu na trudno$¢ w spelnieniu
wszystkich warunkéw, LAM nie moze by¢ uznawana za
pewng metode antykoncepcji.

Natomiast u kobiet , ktore nie karmig piersig owulacja
powraca okolo 4-6 tygodni po porodzie czgsto przed wy-

stapieniem pierwszej miesigczki, co zwieksza ryzyko zajscia
w cigze bezposrednio po porodzie [6]. Stwierdzono, Ze
66% kobiet nie prowadzi obserwacji cyklu miesigczkowego
w kierunku powrotu objawéw ptodnosci oraz nie orientuje
sie w zmianach hormonalnych zwigzanych z ptodnoscia.
Aby zapobiec kolejnemu zajsciu w cigze, pary stosuja
zazwyczaj prezerwatywe lub stosunek przerywany [14].
Brak elementarnej wiedzy na temat proceséw zachodzg-
cych w organizmie po porodzie uniemozliwia swiadomy
wybdr odpowiedniej antykoncepcji i moze prowadzi¢ do
niechcianej cigzy w krétkim czasie.

Trudno jednoznacznie stwierdzi¢, ze hormonalne srodki
antykoncepcyjne zupelnie nie wplywaja na laktacje. Uwaza
sie, ze antykoncepcja zawierajaca tylko progestageny jest
bezpieczna w tym okresie zaréwno dla matki, jak i dla dziec-
ka [8, 9]. Pod tym katem przebadano m.in. octan medrok-
syprogesteronu oraz podskérny implant z etonogestrelem.

Ze wzgledu na zwigkszone ryzyko choroby zakrzepo-
wo-zatorowej oraz zatorowosci ptucnej szczegélnie do 6
tygodni po porodzie, odradza si¢ stosowanie przez ten
czas dwuskladnikowej tabletki antykoncepcyjnej nawet
u kobiet, ktére nie karmia piersig. Dlatego tez za metode
przejsciowa u tych pacjentek uwaza si¢ progestageny. Po
tym okresie mozna bezpiecznie wlaczy¢ zlozong antykon-
cepcje hormonalng [6].

U pacjentek po porodzie przyjmujacych ,,mini tabletki”
progestagenne, szczegdlnie czesto obserwuje sie zmniejszong
produkgje $luzu szyjkowego i wydzieliny pochwowej, a tym
samym uczucie suchosci w pochwie, co moze negatywnie
wplyna¢ na jako$¢ zycia seksualnego. W celu rozwigzania
tego problemu mozna stosowac klasyczne lubrykanty lub
miejscowo preparaty zawierajace niewielka dawke estrogenu
[17]. Jesli chodzi o antykoncepcje wewnatrzmaciczng, nie
wykazano jej negatywnego wplywu na pokarm oraz wigk-
szego odsetka wypadania wkladek niz ryzyko populacyjne.
Dlatego tez zakladanie IUD zaraz po porodzie staje si¢ coraz
powszechniejsza metoda antykoncepcyjna [6].

Okres po narodzinach dziecka jest réwnie waznym, co
trudnym momentem dla kazdej kobiety. Zmiany zacho-
dzace w jej zyciu wplywajg rowniez na seksualnos¢, ktora
nadal pozostaje nieodlacznym aspektem zycia oraz relacji
w zwigzku réwniez po cigzy. Nalezy pamietac, iz bycie mat-
ka nie moze czynic z seksualnosci tematu tabu. Dlatego tak
wazne jest niepomijanie tej sfery w rozmowach z pacjentka
na wizytach kontrolnych oraz edukacja dotyczaca zmian
hormonalnych i antykoncepcji poporodowe;.
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OPISY PRZYPADKOW
CASE REPORTS

TMNEPTPOOUYECKAA KAPOANOMUONATINA:

AHANU3 CNYYAA UHTPAONEPALMOHHON CMEPTU U
OBbOCHOBAHUE CTAHAAPTOB NEPUONEPALMOHHOIO
AHECTE3NOJNTION'MYECKOIo MEHEAMXMEHTA B
HEKAPOQNOXUPYPTUYECKOW KIIMHUKE

Pomas H. @epociok’, Jlunua 0. Llynaunnckas®
TYKPAUHCKWI WHCTUTYT CTPATEMMYECKWX UCCIELOBAHWIA M3 YKPAMHBI, KUEB, YKPAUHA
ZUHCTUTYT SHNOKPUHONMOT W 1 OBMEHA BELLLECTB HAMH YKPAUHDI, KMEB, YKPAUHA

PE3IOME

(TaTbA 0CHOBaHA Ha aHaN3e CNlyyas BHE3AMHOI U HEOXIAAHHON UHTPAONEPALIMOHHOI CMepTU 51-NeTHeil NALMEHTKIN ¢ TUNEepTPOGUUECKOil KapanoMIuonaTHeit Bo Bpemsa
HeKapauoXMpypruyeckoii onepaLmy, NPOBOABLUEICA B HEKAPAUOXMPYPTUYECKOii KNMHIKE, OT 0CTPOI NpeLnnUTaLuy 06CTPYKLMM BbIHOCALLETO TPAKT NEBOTO XeNy0uKa,
(MPOBOLMPOBAHHOI ONepaLiueit U aHecTe3ueit. B cTaTbe NoAUEPKIBAETCA BaXHOCTb NOBBILIEHIS YPOBHA OCBELOMIEHHOCTI HEKAPANOXUPYPTUYECKIX AHECTE3UONOTOB B JaHHOM
BOMPOCE U HanWuua YETKIX CTaHZAPTOB NPEAONEPALMOHHOI OLIEHKM 1 NEPUONEPALLNOHHOTO MEHEAXMEHTA NaLNEHTOB ¢ rMNepTPodUUECKoil KapauomMuonaTuei ¢ Lenbio
npeaynpexaeHna GatanbHbIX MeSULIHCKIX OLLMOOK. MpuBedeH 0630p nuTepaTypbl N0 AaHHOMY 3a60MEBaHMIO C aKLEHTOM Ha BONPOCAX, KACAIOLMXCA AHECTE3MONOTUYECKOTO
obecneyetua. Pa3paboTanbl 1 NPeAN0XeHbl YeTbIpe CTaHAAPTa NEPUONEPALIMOHHOTO AHECTE3MONOTYECKOTO MEHEKMEHTA NALMEHTOB C TUNEPTPOGUUECKOi KapauoMmonaTIel,
MNaHUPYEMbIX Ha HEKAPAMOXMPYPTUYECKUE ONEpaLLY B YCIOBUAX 6ONbHML 06Lero npoduns.

KJIIOMEBDBIE CJTOBA: runeptpoduyeckas Kapanomuonatus, BHe3anHas CMepTb, HeKapAuoXMpypriaueckas onepaums, nepuonepaumoHHblii MeHeLKMeHT,
CTaHAapTHI.

ABSTRACT

The article is based on the case analysis of a sudden and unexpected intraoperative death of a 51-year-old female patient with hypertrophic cardiomyopathy, who was undergoing
anon-cardiac operation in a non-cardiosurgery clinic, from acute precipitation of left ventricular outflow tract obstruction provoked by surgery and anesthesia. It emphasizes the
importance of raising non-cardiac anesthesiologists' awareness of the issue and having clear standards of pre-operative evaluation and perioperative management of patients with
hypertrophic cardiomyopathy in order to avoid fatal medical errors. A literature review on the disease with an accent on anesthesia-related issues is also given, and four standards
of perioperative anesthetic management of patients with hypertrophic cardiomyopathy presenting for non-cardiac surgery in general hospital settings are developed and offered.

KEY WORDS: hypertrophic cardiomyopathy, sudden death, non-cardiac surgery, perioperative management, standards

Wiad Lek 2018, 71,2 cz. Il, 425-435

BBEAEHUE

Inneprpoduueckas xapguomuonarus (TKMII) - rene-
TUYECKM JIeTePMMHUPOBAaHHOe 3a00jIeBaHNe, XapaKTe-
pusyoleecs runepTpodueil CTEHOK JIEBOTO XKeTy04Ka
(JDK) n mexkenynoukosoit neperopoaku (MXKIT) u

VMHTEPMUTTUPYIOLEN MM IOCTOSHHON OMHAMMYeCKOIt
0OCTpYKIMeil BBIHOCAIIETO TPAKTa JIEBOTO JKeTyLOouKa
(BTJIXK) c yrpo3oit BHe3amHOI CMepTH.

B 06bI9HOIT HeKapAMOXMPYPrUYeCcKOil aHeCTe3MOOTH -
geckoli npakTuke I KMII BcTpedaeTcs 3HAYMTEbHO Yallle,
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9YeM MOXKHO OXKMJIaTh, MHOTZA — B HEAMArHOCTUPOBAH-

HOI1 (hopMe BO BpeMs PYTMHHOTO IPeOIepalIOHHOTO

ocmoTpa. Ho fake y 6eccMIITOMHOrO IanyeHTa XUpyp-

TMYECKNI CTPeCC M aHeCTe3UsA MOTIYT CIPOBOLIMPOBATH

BHe3aIIHYI0 MaHV(eCTaLNIO VIV 3CKa/IALVI0 OOCTPYKLINI

BTJDK, crioco6Hoit daTaapHO MOBIMUATH Ha KOHEUHBII

pe3ynbTaT 1eYeHns, eI HajijieXXalye Mephl 110 ee Ipe-

IyIpeXaeHNIo He OYAYT IpeAIpUHATSL. [/ HajeX)KHOTO

MHTpaoIlepallIOHHOTO MeHelKMeHTa nanyenTos ¢ TKMII

JKM3HEHHO Ba)KHO AB/IAETCA UX afleKBaTHAsA IIpefoIepa-

LMOHHAs KIMHWYECKas Y 3X0KaPAMOCKOIIYecKas OlleHKa

C TOYKM 3pEHVS BBIPQ)KEHHOCTY OCHOBHBIX IaTo(pu3no-

JIOrM4YecKMX (peHOMEHOB U YIPO3bI OCTPOIL OOCTPYKLMI

BTJDK u BHe3aIlHOI CMePTH Ha OII€PALIVIOHHOM CTOJIE.

B YkpanHe HeT egMHOro 001LIeHALMOHAIBHOTO KIMHU-
9YeCKOT'0 IIPOTOKOIA U/ IPYTUX YTBEPXKIEHHDIX Ha OTPa-

CJIEBOM YPOBHE PEKOMEH/IALINIA T10 IIePUOIIEPALIOHHOMY

MeHemkMeHTY nanueHnTos ¢ KMII npu Hekapauoxupyp-

TMYEeCKUX ollepaunAx. B aToi paboTte MbL:

- NIPUBOAMM KPAaTKMUII CHCTeMAaTUIeCcKnit 0630p muTepa-
Typsl 1o I'KMII ¢ ak1jeHTOM Ha OCHOBHBIX IIAaTOMOP-
¢donornyecknx 1 naropuanNonIOrnIecknx peHoMeHax
3TOrO crenuQUIeckoro 3aboneBaHns, a TAKXKe CoBpe-
MEHHBIX METOJIAX €0 JVArHOCTUKI Y JIEYEeHNS;

- TIpeAcTaBideM CAydYall BHE3allHON MHTpaoIlepa-
uuoHHo cmeptu nmanueHTku ¢ 'KMII Bo BpeMsa
HEKapAMOXMPYPIUYECKON Ollepaluyu ¢ aHaIN30M
[MAarHOCTUYECKNUX U JIe4eOHBIX HElOCTAaTKOB B eé
HepHOIePALIOHHOM MeUIIVTHCKOM 00CTyXKUBaHUN
KapiMOJIOTaMI ¥ aHECTE3NO/IOTaMMy;

- IpejjaraeM CTaHJApTHI NEPUONEPALIOHHOIO Me-
HepkMeHTa nanueHtoB ¢ I'KMII npu nposegenun
VIM HEKapJAMOXMPYPIUYECKMX OIIEpaLNIl B HEKap/IMO-
XUPYPrUdecKX KIMHUKAX, pa3paboTaHHble HAMY Ha
OCHOBe 0030pa Hay4YHOI MEIMUIVIHCKOIN IUTePaTyphl
U aHa/IM3a JAHHOTO CayYas.

Ob30P
Inudemuonozus. 'KMII - camoe pacrpocTpaHeHHOe
reHeTU4YecKoe 3abo/eBaHMe CepAedHO-COCYAUCTON
CUCTEMBI, BCTpedarolleecs IPUMEPHO Y OFHOIO 4eyo-
Beka u3 500 [1]. TKMII siBisieTcst OCHOBHOM MPUYIMHOIM
BHE3aITHOI, HEOXXNJJAHHOI CMEPTU Yy BHEILITHE 3[J0POBbIX
JIofielt, 0COOEeHHO y 6eCCUMITOMHBIX JIUIL U ATTIETOB MO-
noporo Bo3pacta. ITo janHbIM amepukaHckux LleHTpoB Mo
KOHTpoIo 1 mpodunaktuke 3abonesannit (CDC), 8 CIIIA
Mexy 1989 n 1996 rogamu KONM4ecTBO I€TA/IbHBIX CITY-
4JaeB OT BHE3aIIHOJ OCTaHOBKM ceppaua cpeny any 15-34
neT yBemnaunoch Ha 10%, ogun Ha 200 000 aT/ieToB-CTap-
IIeK/IACCHMKOB CPEJHNUX LIKOJ BHE3aIlHO yMupaeT 6e3
[IpefiBapUTENbHBIX KAPAMOIOTMYECKIX CMMIITOMOB [2, 3].
Amuonozua. 'KMII HacnenyeTca Mo ayToCOMHO-Z0-
MMHAHTHOMY TuIy, 06ycnoBnmBas «50/50» BepoATHOCTD
00JIe3HN Y WIEHOB CeMbl IIePBOIl IMHUN POAICTBA — PO-
nuTenelt, GpaTbeB-cecTép, meteil. [{s1 aToro 3aboneBanms
XapaKTepHa BbICOKasl TeHHas TeTepOreHHOCTh (11 reHoB,
6onee 1440 myTauuii) [4, 5, 6], OTCYTCTBUE «AUCKPUMMU-
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HaLVM» (BCTPeYaeTCs Cpey My>KUUH U SKeHILVIH Y TIofell

Pa3HBIX pac), 3HAYNTe/IbHAsA BapMaOeTbHOCTD SKCIIPECCU

OTBETCTBEHHBIX IeHOB (pa3BMBaeTCs He Y BCeX JINI C Ia-

TOJIOTMYECKUIM T'€HOM), Ha/In4ue CTy4aeB My TalVl Cpasy

IBYX reHoB (oxmpaercs 6ornee Tsxenas popma [KMII),

MaHugecrauus B mo60oM Bosdpacte. KnnHnyeckuit ckpu-

HVHT B ceMbe 60/IbHOTO peKOMeHyeTcs IPOBOANTD 1 pa3

B 12-18 MecsLeB cpenu feTeit 1 MOAPOCTKOB 1 1 pa3 B 5

JIET CPEIY B3POCTIBIX.

Ilamomopgonozus. Muxpockonngecku npu I'KMIT
HaxopAar [7, 8, 9]:

1) XaOTMYHOE PACIIONOXEHe BOJIOKOH KapAVOMIOLINTOB
B ITOPa’KEHHBIX y4aCTKaX MIOKapfa, 0COOEHHO MIO-
kappe MJKII, BMecTo MX HOpMajIbHOM, Tapa/IeTbHON
OpraHM3aLNMN;

2) yBeNM4eHMe TOMINHBI CTEHOK COCYZJ0B KOPOHAPHOTO
MUKPOLPKYIATOPHOIO Pyca C yBe/In4eHeM COOTHO-
HIeHNA «TOJMIIVHA CTEHKN/IXaMeTp IpOocBeTa» J0 2-X
pas, AB/ALIeecs IPUUMHOI PasBUTUA KOPOHAPHOM
AucyHKIMel AUCTaNIbHOTO TUIA (IIOCTOSAHHAS «He-
Masi» UIIeMUs U IIOBPeX/ieHe MUOKap/ia);

3) ¢pubpo3 MMOKapya, BHI3BIBAIOLINII yBeIMYEHIE )KECTKO-
CTHU U pa3BuTHe gractomndeckoit aucdynkuum JDK co
CKTIOHHOCTBIO K XKeTy/JOYKOBBIM U Ha/lXKeNMyJOYKOBBIM
IU3PUTMUAM.

Maxkpockonnyecku pu I'KMII o6HapyxmnBaioT pe-mo-

pemposanue JDK - runepTpoduio cTeHOK, yMeHbIIeHNEe

pasMepa 1 U3MeHeHre GOPMBI KaMepbl, CO3/JalolIyie aHa-

TOMMYeCKMe IPeAIIOChUIKM K 06CTPyKIMN KPOBOTOKA B

BTJIILL. JIxo6071 cerMeHT MMOKapAa MOXKeT IOPaXKaThbCs,

HO B 90% cnyuaes BosyekaeTcst MUKIL Tunmnunas Haxopka

npu 9XO-KC - TonmyHa neperopopgku >13 MM 11 €e OTHO-

meHue K tonmue sagneit crenku JIDK (3CJDK) >1,3. 10,

11]. Tormaa MOKIT npu I'KMIT umeet nporHoctideckoe

3HayeHJe B OTHOIIEHNY PUCKOB BHE3aIIHOM CMepTH:

= <15 MM - pucK BHe3anHOM cMmeptu cocrasnsaer 0,0

cmydyaeB Ha 1000 mauyeHT-yeT;

= >30 MM - pMCK BHE€3aIlHOJ CMepPTU coCTaBjAeT 18,2

caydaeB Ha 1000 maumeHT-neT (13 100 mauyeHTOB
B TedeHMe 10 /€T BHE3AaIIHO yMpeT MOYTU KaXK[blil
maTein) [12].

Paznmyaror cuMMeTpUYHYIO (KOHIIEHTPUYECKYIO) M aCYIM-

meTpuunyio [KMII, a B cTpyKType nocnepHeit — 4eTbipe

OCHOBHBIe MOpQo1orndecKye (eHOTHUIIbI B 3aBUCUMOCTH

ot cermenta MJKII, 60rblie Bcero mofiBepruyBILEroCs

runeprpodum: 6a3anbHYI0, KATEHOUHYIO, AlIMKa/IbHYIO

u cItomnyio [13].

IIamogusuonozus. BoigendoT yeTbipe OCHOBHbIE IIa-
ro¢usuonorndeckue peHomensl [ KMII: cucronmyeckas
runepdynkius JDK, nuacrommueckas guchynkums JDK,
npuHamudeckas ooctpykuusa BT/DK n ¢pynkunonanpHas
HeJ[0CTaTOYHOCTb MUTpaIbHOro KnanaHa (MK).

Ilamogpusuonozuueckuti geHomen-1: cucmonuueckast 2u-
nepgyrnxuyus /DK. Kak npy HeoOCTPYKTUBHOI, TaK U IPK
o6crpyktnBHOI popme I'KMIT ¢pakiys seid6poca (OB)
JDK oxasbIBaeTcss HOPMa/IbHON MV CYIIPaHOPMA/IBHOI (10
80%). OpHaxo, HecMOTPsI Ha HOpMa/bHY10 OB, yMeHbIIIeHHbIe
pasmepbl Kamepbl /DK 1, cOOTBETCTBEHHO, KOHEYHOTO IMACTO-



TMNEPTPOOUYECKAA KAPAMOMUOMATUA: AHAN3 CJTYYAA MHTPAOMEPALVIOHHOM CMEPTU

&o
<
- OTkprrTHE 3
< 120 MK
= 100 N HaBienne B aopre
E- 80 \\
=
2 601
g 40 3akpeiTHE d
= MK
5 201 \
= o f-\ Haenennes JITT
JdasaenneB JIK
= 13
5 f ' n
= g0 1 ' O06Bém JIK
® : !
%" ‘ iR
>0 R
' KT
L) L) L)
: ‘ o Q
W2-H ¢ 3H
A + OKT
CHcToaa Jaacroaa CHcTo1a

Puc. 1. 0a3bl HOpMaNbHOIO CEPAEYHONO LKA,

mrgeckoro o6béMa (KIJO) JDK 06ycosmiBatoT HUSKWI yap-
HbIV1 00'beM 11 HY3KII CepieYHbIIT BBIOPOC. Y 2-5% HalliieHTOB
cucrommdeckast ¢pynkiyst JDK 1o Mepe mporpeccupoBanyist
6071e3HM CHIDKAETCS M3-3a MUOKapAnopucTpodun 1 prbdposa.
®pakiyia BbIOpoca MeHee 50% B COCTOSHVIN ITOKOSA SBJIACTCS
IPYUBHAKOM KOHEYHOJI CTa/yy 3a00/IeBaHNS 11 ACCOLMNPYETCS
C BBICOKOI1 JIeTa/IbHOCTBIO (11% MaIjMeHToB B TO), BK/IIOYast
PVICK BHe3arHoit cMepTu [14].

ITamogpusuonoeuneckuti geromen-2: ouacmonueckas
oucpynxyus JDK. Ouacrommueckas puchynxnua JDK
3akmodaercs B HecriocobHoctn JDK afjekBaTHO Hamo-
JIHUTBCSI KPOBBIO, TO €CTh NPUHATh 00BEM KPOBHU, [O-
CTaTOYHBII [i/1s1 TIOAEP>KaHNUS aleKBATHOTO CEePHIEIHOTO
BBIOpOCA B YCTIOBMAX HOPMA/IbHOTO CPERHEro HaB/IeHMs
B JIETOYHBIX BeHax (<12 MM pT. CT.). B HOpMe HamonHeHMe
JDK B gmacTomy mpoMCcXOfuT B TpM 3Tamna ywin pasel: pasy
ObICTpOro paHHero HanonHeHus (obecmednsaet fo 70%
nocenyolero yrapHoro o6béma JDK), dasy megyieHHOrO
HAITO/IHeHNA WM Amactasuca (yBemmdeHue oo6bvéma JDK
He3HaulTelbHOe) U a3y OBICTPOro MO3THEr0 HaIO/MHe-
Hyis W a3y CUCTOIBI JIEBOTO Ipeacepaust (obecmeunBa-
eT 0 30% nocnenytouiero ynapuoro o6nvéma JDK) (puc. 1).

OCHOBHBIMU IeTepMUHAHTAMI UACTOMNYECKON PyHK-
v/ pucyuxunu JDK sapisroTcs:

1) paccrmabnenue / pemakcaunsa muokapga JDK — aktus-
HBIJ1 IPOLIeCC, OIpeersieMbliL:

- CKOPOCTDBIO AVYICCOLMALINY AKTVH-MUO3MHOBOT'O KOMII-
neKca (9Hepro-3aBUCUMBIIT IIPOLIECC);

- pacTsbKeHMeM CKATbhIX BO BpeMs CUCTOMBL 3M1acTU-

4eCKMX CTPYKTYp MMOKappia (9Hepro-He3aBMCUMBIIL

IpoLiecc);

OfAT/IMBOCTS / KoMimtaiiac creHoK JDK (cTemens nsme-

HeHMA 00'beMa JKeTyIouKa IIpU 3aJaHHOM M3MeHEeHNUN

IaB/IeHNs1) — TTACCUBHBIIT IIPOLIECC, OTPee/IeMBbIIL:

- MEXaHUYeCKVMIU CBOJICTBaMM (YKECTKOCTBIO) CTPYKTYP
MMOKapfa — KapiMOMIOLUTOB, COEANHUTEIbHO-TKaH-
HOJI CTPOMBI, COCYAUCTOTO PYCTIa;

- reomertpueit JIXK (cooTHoeHne 06béMa CTEHOK 1
06BéMa KaMephl);

- IepuKapAuanbHbIMU OTPAHNYEHUAMIU.

[Tpyunnamn pyactomdeckoit gucdynximm JDK mpyu TKMIT

ABJIAETCA HapyILIeHNe (3aMefjIeHyie) aKTMBHOI pelaKcaln

mrokappa /DK 1 Hapyirenve (yMeHblIleHNe) TTaCCYBHOJA 1T0-

maTmBocTy cTeHoK JDK. O1eHUTD cTerneHb AMacTOM4IecKoil
muchynkuyy JDK HeMHBa3MBHO MOYKHO ITyTeM aHa/Iu3a Xa-

PaKTepUCTHK CIEeKTPa TaK Ha3bIBAEMOT'0 TPAaHCMUTPATIBHOTO

puacrommyeckoro notoka (TMIIIT) ¢ momorpio 9XO-KC B

VIMITY/IbCHO-BO/IHOBOM JIONIUIEPOBCKOM pexknme (TaoiL. I).

Pa3nuyaioT yeThIpe CTeNeHy ANACTONMNYeCKOI AUCPYHK-

uuu JUK (puc. 2 n 3):

1) «3amepnenHas penakcanys JIK» — MmenneHHoe paccna-

OneHye MUOKapa MPUBOANT K 3aMe/IeHUI0 PAHHETO

2)
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3amennenHnasn penakcanus /17K

IlceBponopmanusanmus

E A

AN

PecTpuxkuusa pesepcuBHasn

PecTpukiusa HepeBepcuBHasA

N\

>

Puc. 2. YeTbipe cTenenn guactonnyeckoii auchyHkumm K.

puacronumdeckoro HamnonHeHus JDK (ymeHbuieHne
aMIUIMTY/bI BOTHBI E), KOTOpOE IIOTHOCTBI0 KOMITeHCH -
pyeTcs NO3LHUM AMacToMMYeckuM HanonHeHueM JDK
3a cuet cucronsl JIIT (yBenudeHne aMIUIUTY/IbI BOTHBI
A): E/A<1, DT>240 mc, IVRT>100 Mmc;
«IICEB/IOHOPMa/IM3aliA» — pacTylliee COIPOTUBIEeHNE
JUK nmpeoponeBaerca poctoMm gaBneHus B JIII, To
€CTb POCTOM rpaaueHTa gasneHnsa Mexny JIII n JDK
(yBenmmyeHne aMIINTYAbI BOMHBL E 1 Bo3BpaieHne
nponopuuu E/A K HOpMe), HO IPOJO/KATETBHOCTD
(a3 N30BOTIOMETPUIECKOTO PacCcIabIeHNs U paHHETO
muactonnyeckoro HanonHenus JUK cokpamaercs: E/
A>1(1,0-1,5), DT>160 mc, IVRT<90 mc;
«peCTpPUKIMsA peBePCUBHAA» — IPajueHT JaBIeHNUA
mexpay JIII u JUK npopgomxkaer pactu, JIIT BriBemeHO
u3 cTpos (aMImTyfa BomHbl E pacTer, a BomHBI A
CHIDKAeTCs BIUIOTH IO ITOJTHOTO MCYe3HOBEHN); Ha-
nonHenye JIDK HaumHaeTcs paHo, HO OBICTPO IIpeKpa-
maeTcsl; NpuToK KpoBu K JUK cHMOKeH KpuUTMYecKM;
3aCTOM B JIETKMX; MaHEBp BanbcanbBhl IpeBpaliaeT
PECTPUKTUBHYIO 3XOKapAMOCKONNYECKYI0 KapTUHY B
ICeBJOHOpMaM3aunonnyto: E/A>1,7 (vacro - mo >
2-5), DT<160 mc, IVRT<80 mc;
«peCcTpMKIVA HepeBepCUBHAs» — OTNNYAETCA OT pe-
BEPCHUBHOI TOJIBKO T€M, YTO MaHEBP BajbcanbBbl He
CIIOCO6EH IepeBeCTI PeCTPUKTUBHYIO 9XOKapNOCKO-
MIMYECKYI0 KapTUHY B IICEBJOHOPMaNN3aliOHHYIO;
yeM Bbllle cooTHoIeHne E/A 1 kopoue Bpemsa DT, Tem
MeHbllIe [IAHCOB Ha BO3MOYKHOCTDb PEBEPCUN.
Ilamogpusuonozuueckuti peromen-3: o6cmpyxyus BT/DK.
CyTb 9TOJI aHOMaNNUM — BO3HUKHOBEHME IPENATCTBUA
MOTOKY KpoBu u3 nonoctu JIJK B aopTy Bo Bpem: ero
cucronbl. JIBa CBOJICTBA XapaKTepU3YIOT OOCTPYKIINIO
BTJIK mpu I'KMII (ta6s. II):

1) MynpTuhaKTOPHOCTD (MMeeT HeCKOIbKO IMaTOMOp-
¢donornyeckux u NaToPU3NOIOrNIeCKUX TPUINHHBIX
(dakTOpOB);

2

~

3

~

4

~
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2) AMHAMUYHOCTD (KOIMYeCTBEHHO MEHACTCS BO BpeMe-
HU U 3aBYICUT OT TeKyIIMX IapaMeTPOB FeMOAHAMUKI,
HEKOTOpbIe OTK/IOHEHM I KOTOPBIX CHOCOOHBI CIIPOBOLIN-
poBaTh pe3Koe €€ ycuneHue U flaxke BHE3AIIHYI0 CMEPThb
60JIbHOTO).

CutyaruBHas 3CKaauys JaHHON aHOMA/INY ABJIAETCS
HeIOCPeICTBEHHOI IIPUYNHOI BHE3aIIHOI, 4acTo abco-
JIIOTHO HEO>KM/IAHHOY CMePTI OOJIbHBIX, B OCOOEHHOCTH —
MOJIOABIX aT/IETOB BO BpeM: CIIOPTUBHIX COPEBHOBAHMIA.

Ilo crenenn O6CTPYKLU/H/I BTJIDK nmauueHTOB pasfens-
I0T Ha TPU TPYIIIBL: TeX, Y KOTO HeT OOCTPYKLMH; TeX, Y
KOTO OTMe4YaeTcs NabuibHasd 06CcTpykuus (TONbKO IpH
Harpyske); TeX, y KOro o0CTpyKuus onpefensercs gaxe
B COCTOSHUM TI0KOsA [15, 16, 17,18] (Tabm. III).

Ilamogpusuonozuueckuii genomen-4: GyHKUUOHANTOHAS
HedocmamouHocmv mumpanvHoeo knanana (MK). Creru-
(1deckoit BHY TpUCepAedHOl FeMOTHAMIYeCKOl II0JIOM-
ko1t mpu I'KMII sBnseTca ynomsanytoe sbiie (cM. a6y, IT)
nepenHee IBVDKeHMe (CMelleHNe) epenHelt ctBopky MK
B cucrony mwiu SAM (ot anri. Systolic Anterior Motion),
BO3HUKHOBEHIIO KOTOPOTO CIIOCOOCTBYeT aHOMA/IbHO
0/113K0€ K 20pTa/IbHOMY K/IallaHy pa3MelljeHe MUTPaJlb-
HOTO K/IaIIaHHOTO anmnapara. Bosuuknosenne SAM o6yc-
JIOBJIEHO ABYM: (paKTOpaMu:

1) ruApOfHAMIYECKOI CUION TATU OBICTPOTO A0PTATIb-
Horo noroka kposu u3 JDK (mputsxenne ctBopku mep-
HNEeHAVKY/LAPHO HalpaB/IeHNIO II0TOKA 110 MEXaHU3MY
apdexra Benrypn);

2) TONKAIOLIIelt CUION A0PTAaIbHOrO HOTOKA KpoBy 13 JIDK
(1o60BO€, mapajieNIbHOe HOTOKY KPOBM CONIPOTHBIIE-
HJIe aHOMa/IbHO PaCIIO/IOXKEHHOI CTBOPKM).

MurpanbHas peryprutanus (MP), BoisBannas SAM, no

CBOMM THIPOAVHAMMYECKUM U aKyCTMYECKUM XapaKTe-

puctukaMm otindaetcs ot MP ipu HesaBucumoit or TKMII

HepocrarouHocTy MK [19]. IIpu nepBudHOI MUTpaIbHOI

HefIOCTaTOYHOCTH (IIATO/IOTUA CTBOPOK) IIOTOK Perypriu-

TaIMIOHHO KPOBM IIPY 5XOKapAIMOCKOIMYECKOl BU3ya/lu-
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Ta6nuua I. OcHogHble napametpbl cnektpa TMAIN B Hopme

E — MakcmanbHaa CKopoCTb KPOBOTOKA B a3y paHHero fmMactosimyeckoro HanonHeHus JIXK (Hopma — 70-100 cm / ¢).
A - MaKcMManbHasa CKOpPOCTb KPOBOTOKa B da3y Nno3nHero Anactonunyeckoro HanonHeHws JIXK nnu B dasy cuctonsl npeacepanii

(Hopma - 40-70 cm/ ¢).

E/A - cooTHOLLEHME MAaKCMaSIbHBIX CKOPOCTE KPOBOTOKA B PaHHel 1 Mo3fHeN 6bICTPbIX $pazax AUAaCTONNYECKOro HanonHeHns JTXK

(Hopma - 1,0-1,5).

DT (deceleration time) - Bpema 3ameaneHns KpoBoTOKa B a3y paHHEro AUacTonnyeckoro HamnonHeHua JIXK (oT BeplunHbl o

OCHOBaHMA HUCXOAALLEro KoJsieHa BoJHbI E) (Hopma — 160-220 mc).

IVRT (isovolumic relaxation time) — Bpems n3oBonomeTpuyeckoro pacciabneHus JIXK unv Bpemsa mexxay OKOHUYaHMEM KPOBOTOKA B
BblHOCALLEM (aopTanbHOM) TPaKTe 1 HayasloM KPOBOTOKa B MPUHOCALLEM (TPaHCMUTPanbHOM) TpakTe (Hopma — 70-90 mc).
Anacronnueckas yHKuma B Hopme: E/A>1 (1,0-1,5), DT=160-220 mc, IVRT=70-90 mc.

E

Ta6nuua Il lprunHbI BO3HMKHOBEHUA 1 MPOBOKATOPbI BHE3aMHOIA NPELMNMTaLMM UK ScKanauum o6cTpyKuum BTN

MpuunHbI lMpoBoKaTopbl
- [uneptpodus 6asanbHbix otaenos muokapga JIK. - Ymensienne KJIO (mpegHarpysku):
+ AHOMasIbHOe pa3melleHne MUTPaNbHOTO - rmnoBonemua
KnanaHHOro annaparta C BO3HWKHOBEHNEM - KpOBOTeueHue.
No6OBOro CONPOTUBNEHUS KPOBOTOKY. + CHMKeHMe obLero nepudepuyeckoro cocyamnctoro conpotusneHms — OMNCC
« Tak Ha3bIBaemoe nepeaHee CUCTONNYECKoe (nocTHarpyskm):

LBVXKeHMe (cMeLLeHne) nepeaHen CTBOPKU
MK (anrn. SAM - Systolic Anterior Motion) un
AvHammnyeckoe nepekpbiTre BTITK no mexaHm3smy
addekTa BeHTypu.

+ O6nuTeparst monocTy (pe3koe cOMMKeHMe
crenok) JDK.

- Ba3ogunatauus (0-6nokaTtopbl, HUTPATHI).
« YcuneHme NHOTPOMM3ma MrMoKapaa:
- CMMMaToaapeHanoBas akTieauua (cTpax, cTpecc, 6onb)
- Me[lIKaMeHTbI (CepaeyHble MNKo3nabl, B-MUMETUKN).
« [oBbILWEHVE XPOHOTPONMU3MA MUOKapaa:
- CMMMaToaapeHanoBas akTieauua (cTpax, cTpecc, 6onb)

- MeflIKaMeHTbl (B-agpeHOMUMETIKI)
- TaXVapUTMUN.

Ta6nuua lIl. Tpagauna naumextos ¢ [KMI no crenexu o6cTpykumn BTIIK

FemognHamunyecknm cratyc

YcnoBusa

lpapueHTbl faBneHnsa

CocTosiHMe nokos
Ousnonornyeckas NpoBoKauus

O6CTpyKUMK HET

<30 MMm pT. CT.
<30 Mm pT. CT.

CocTosiHMe nokos
Dusmonormyeckas NpoBoKauusa

O6cTpyKuma nabnnbHasn

<30 MM pT. CT.
>30 MM pT. CT.

O6CTPYKLYMA B COCTOAHMMN NOKOS

CocTtosaHMe nokos

>30 MM pT. CT.

3allMy HaIIpaBIsAeTCA epefjHe-MeaIbHO U IIeHTPaIbHO
U IIPOMIOJDKAETCS B TeueHme Beeit cuctonsl [20]; mpu MH
oT SAM IOTOK perypruTalioOHHOI KpOBU HallpaB/IAeTCA
3aJiHe-JIaTepaIbHO VM MeeT IMK B cepefjyiHe-KOHIIe CYCTO-
nbl [21]. JTlo6ble pakTOpBI, YBeMMUYMBAKOIYE CKOPOCTD
aopTanbHoro noroka xposu u3 JUK (ymensmenne KJ1O
JUK mmn camxenne OIICC), ycunmBaioT MHTEHCUBHOCTD
aKyCTHYECKOTO IIyMa X HA060POT.

Knunuxa. Knunandeckas KapTuHa 3a00/1eBaHysI Bapbu-
pYyeT B IIMPOKOM AMATIA30HE — OT OTCYTCTBUA KaKMUX-T1O0
K/IMHWYeCKVX IPOSIBIeHNIT y 6€CCMITOMHBIX ITAIIIeHTOB
K IIOCTENEHHO MHBAAUSUSUPYIOLIEN CepAedHON JUC-
(byHKIUY, KOTOpas NPOAB/AETCSA YMEHbIICHUEM TOJIe-
PAHTHOCTH K pU3N4IeCKMM HarpysKaM (OZbILIKA U T. IL.),
aTUINYHON CTEHOKaphuell (4acTo — B IOKOe, a He IpK
Harpyske), IpUCTYIIaMU T'OJIOBOKPY>KEHMA U CUHKOIIAMIA,

0cobeHHO mocre GU3MIecKUX Harpysok (y 15% maumeH-
T0B) [9, 20]. XapaKTepHBIM ayCKy/IbTaTBHBIM ()eHOMEHOM
I'KMII sBnserca mym MP ot SAM, oTnnynemM KOTOporo
OT CUCTONNYECKOTO IIyMa MICTMHHOI MUTPaIbHON Hefo-
CTAQTOYHOCTHU SIBJIAETCS €0 0c/Iab/IeH e IIPY MPUCefaHUN
u pykonoxatuu (ysemmunusator OIICC, ymeHblas, TakKuM
06pa3oM, rpaJiueHT JaBjIeHNs ¥ CKOPOCTb KPOBOTOKA B
BTJI)K) u ycuneHue B IONIOXEHUM CTOS U IIPU MaHEBpe
BanbcanpBel (yMeHbLuaIOT KOO JDK, yBennumusas, TaKUM
06pasom, ckopocTb KpoBoToka B BTJIK).
Huaznocmuia. Juarnoctyka 3ab6oeBaHNA OCHOBBIBA-
eTCsA Ha CeMeilHOM aHaMHe3e, KIMHUYECKOil OLleHKe
manenTta u agekBatHoM IXO-KC uccnemosannm [22].
MsyueHnne cemeliHOro aHaMHe3a NpeJIoaaraeT ycra-
HOBJIeHNe (akToB Bepudukanym auarHoza IKMII wm
ClyyaeB BHE3AIIHOM CMepTM Cpeiy OMU3KUX POACTBEH-
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Ta6auua IV. MpegonepaunoHHble 3X0KapAMOCKONMYECKIe NapaMeTPbl NALMEHTKIA

Mokasatenb Mai1 2017 r. ABryct 2017 r.
TonwwmHa mnokapga M (mm) 16 21
TonwmHa Mmnokapaa 3agHen cteHku JIXK (mm) 15 22
KAO JIXK (mn) 83 55
OB JTXK (%) 45 46
E/A E>A He yka3aHo
DT (mcek) He yka3saHo He yka3aHo
IVRT (mcek) He ykasaHo He ykasaHo
lpapueHT gaBneHua B BTJIXK (B nokoe) He yka3saHo He yka3aHo
lpagneHT paBneHna B BTJI2K (mpw npoBokaumm) He ykasaHo He ykasaHo
MwuTtpanbHasa peryprutauua He3HaunTenbHasn lcT
JlérouHas runepreHsna (MM pT. CT.) YmepeHHas (40) YmepeHHas
lmpponepukapg (Mm) Oo 11 mm o8

3AKNIOYEHUE

CucTonnyeckas anchyHKUmA.
FKMI HeobCTpyKTUBHaA.
Ovactonnueckas
ancoyHKumA,
PECTPVKTUBHbINA TV.

Cuctonnyeckas ANCPyHKLUMA.
ITKMI HeobCTpyKTUBHaA
(KOHUeHTpryecKasn).
Aunactonuueckan ancdyHKUMA,
PeCTPUKTMBHbIN TWM.

HMKOB manueHTa. Ilpy KIMHMIECKOM 06CIefoBaHNA

aKIIeHTMpPYeTCcs BHUMaHMe Ha crienygmrdecknx ayrst [KMIT

XKaj06ax, OLjeHKe CepieYHBIX ITYMOB B COCTOSHIMM IIOKOS

U IIpY IPOBOKALMAX, ONpefe/IeHNI QYHKIVIOHATbHOTO

KjIacca nanyenra rno kinaccuduxanym NYHA - New York

Heart Association (cTemeHb TsXeCTU 3aCTOVHON ceppied-

Holl HegocTaTouHOCTH). DXO-KC HO/mDKHA yCTaHOBUTD

U OLIEHUTb KOJIMYECTBEHHO BCe IMTaTOMOP(OIOrnyecKme

u matou3noIornvecKie aHOMani, OIICAHHbIE BBILIIE,

C 0COOBIM aKI[eHTOM Ha BBbISIBIEHMM TaK Ha3bIBAeMBIX

«KpacHBIX (PIaXKKOB» — IIapaMeTPOB, YKa3bIBAIOIIMX Ha

BBICOKYIO YTPO3y BHE3AIIHOJ CMEPTH ¥ TPeOYIOIUX He-

MeJlJIEHHOTO HaIlpaB/IeHM: IalMeHTa K KapAUOXUPYpry

(cM. «CrangapT-3»).

Jleuenue. Jleue6upiMu onuyamu npyu [ KMII apnsorca
JIeKapCTBEHHas Tepalus, HJOBACKY/IsApHOE BMeIla-
Te/IbCTBO, OTKPBITAask XUPYPIUA M VMIUIAHTAL[IOHHbBIE
TEXHOJIOTUM.

1. MenyuKaMeHTO3HOE /IeueHle HallpaB/IeHO Ha yMeHbllIe-
HIe WIM SIMMUHAIMIO rpafuenTa gasnennus B BTJDK
IyTeM OTPULATeIbHOM (PapMaKOTIOTMYECKOl MHO- 1
xpoHoTpomun. IIpuMeHAI0T Tpu IPYIIIbI IpeIapaTos:
B-anpeHO6I0KaTOPbI, AHTATOHMCTDI Ka/IbLVA, AU30IIN-
pamug [23, 15, 24, 25-29].

2. AlIKOroIbHAA CeNTalbHasA A0MALMA NPUMEHACTCH C
L[e7IbI0 CHIDKEHM MHOTPOIN3Ma MUOKap/ia Iy TeM UH-
AYKLIMYU CeNTaTbHOTrO MH(papKTa MyoKapaa. Briepsbie
3TOT METOJ OIMICAaH HeflaBHO — B 1994 roxry [30]. Stanon
BBOJAT B CENTAJIbHbIE BETBIU JIeBOII IepefiHell HUCXO-
msuieit KopoHapHoit aptepun [31]. IToTeHIMaTpHBIMU
OCTIOKHEHUAMM YKa3aHHOI MaHUIYIALNUYN ABIAIOTCA
6710Kaja IpaBoil HOXKKM Myuka Imca (y 50% manmen-
TOB), aTPUO-BEHTPUKY/IApHasA O/I0Kaja, AMCCEKINA
KOPOHAPHOI1 apTepyi, NH(APKT MIOKapHa OTAA/ICHHOI
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JIOKa/IM3aLMY M3-3a HEKOPPEKTHOTO BbIOOpa apTepnuy,
paspbiB MOKII, cepreynast HEZOCTaTOYHOCTH [31].

3. Xupypruueckoe jie4eHye COCTOUT B XUPYPIrU4ecKo
koppexnuy MJKII, manmaIApHbIX MBI, IepefHei
crBopku MK. IlepBble ycrelHble IONBITKY XUPYPride-
cxoit koppexkuny 'KMII npegnpunATs: B 1958 B Benn-
KobpuTanuu (32, 33, 34]. ITokasanusmu sBistiorcs [16]:
y 6eCCMMITOMHBIX HaLMeHToB — 06cTpyKums B BT/DK
C NMKOBBIM TPafiNeHTOM JaBieHNs >30 B COCTOSTHUY
HoKos 1 >50 1mpy Ppu3NIecKoir HarpysKe WM IIPOBO-
Kallyif; y CUMITOMHBIX IALIMEHTOB — pedpakTepHas
K MeIMKaMEHTO3HOMY JIEYEHMIO CEpeYHas HelloCTa-
TouHOCTD II-1II-1V knacca mo NYHA. [ToreHumanbHbie
ocnoxxHenus — gepext MIKII, aTpro-BeHTpUKy/IApHAsA
671oKaa M a0pTaIbHasl HELOCTATOUYHOCTD [24].

4. VimunaHTanus KapauoBeprepa-gebubpunasropa
IpefIpUHIMAETCA [s1 KOHTPO/A BEHTPUKYIAPHBIX
U CYIPaBeHTPUKY/APHBIX AuspuTMuil. [lokasanmamu
ABJIAIOTCA BHE3allHasA CMepTb poacTBeHHNKa ¢ [KMII
B CEMEMIHOM aHaMHe3e, 3aJJOKYMEHTVPOBAHHBIN I1a-
POKCU3M >KeJTyIOUKOBOJI TaXMKapAMM, CHKOIBI (B
COCTOSIHUY ITOKOS ¥ IIPY Harpy3Ke) U TOJILIVHA CTEHKIU
JDK >30 mm.

KNVMHUYECKUI CNTYYAN
enezannoii cmepmu navuenma ¢ I’KMII na onepavuon-
HOM cmorie

JKenmunna 54 net, pocT — 167 cM, Bec — 90 KI, MHIEKC
Maccel Tea — 32,27, xxurtenbHuia r. Knesa, mo nmpodeccunu
- roccinyxamas. B tedenne 2017 . gBaxkabl — 12-25 mad
(13 xoitko-pHelt) u 8-19 aBrycta (11 KoitKo-/{Hell) — 1eun-
7Iach B KapAMOIOTMYeCKOM OT/ie/ieHuu ofHo 13 KueBcknx
TOPOAICKMX K/IMHMYECKMX OO/IbHMIL, T/ie e¥f ObII yCTaHOB-
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neH puaruo3 «Mmemnueckas 6onesup ceppua (MIBC):

cTeHOKapaus HanpsbKeHuA u nokos, @K-IIL, kapanocke-

po3. TKMII (HeoO6CcTpyKTHBHAs). ATEpOCK/IEPO3 A0PTHI U

KOPOHApHBIX COCYIOB. [Mnepronnyeckas 6onesns II ct.,

2 cT., puck 4. CeppedHas HefocTaTo4HOCTD II-A cT. co

CHIDKeHHOII cructommdeckoit pynkiyert JDK (OB - 46%)».

Kak Bupno u3 popmynmuposkuy, guarnos ['KMII okasancs

«3aByalTMpOBaHHBIM» B CTPYKType Auarnosa VIbC.

IIpoBeneHHbIe B KapAMONOTMYECKOM OTAIE/IEHNH C Pas-

HULEN B TPU MecsAlja ABYMA Pa3HbIMM CIEeLMaTNCTaMU

9XO0KapAMOCKONMYECKIe MCCIe0BAHNA 3aKOHUYMINCD

3aK/IIOYEHVSIMU O Ha/IN4UY y 60/IbHO HeOOCTPYKTUBHOI

I'KMII ¢ ymepenHoIt cuctomdeckoit guchynkunmert JDK

(OB = 45-46%) u pmactommyeckoit guchynkuueir JDK

pectpukTrBHOro Tina (tabmn. IV). B mporokone 3IXO-KC

UCCTIeNOBaHNA, OJHAKO, He 0Ka3a/loCh KpailHe Ba)KHBIX

I711 TIOHMMAaHMA CTelIeH) BbIpa)KeHHOCTHM OCHOBHBIX Ia-

TO(MU3MONIOrNIeCcKUX PeHOMEHOB IIapaMeTPOB, & UMEHHO:

- rpaauenToB fasneHusA B BIJDK B cocrosguum nokos u
IpY IIPOBOKALMY, 6€3 KOTOPbIX HeBO3MOXKHA JOCTO-
BepHasa Knaccudukanysa TKMII kak o6cTpyKTUBHOI
WIN HeOOCTPYKTMBHOII (CIelOBaTeIbHO, BBIBOJ, O He-
o6crpykTuBHoOI popme 'KMII y naHHOI nanyeHTKn
6bLI HEJOCTATOYHO 06OCHOBAHHDBIM );

- KOJIMYeCTBEHHBIX IapaMeTPOB AMACTONMNYECKOTO
nanonuenus JDK (E, A, E/A, DT, IVRT) B nokoe u
IpY IpOBOKALNy, 6€3 KOTOPbIX HEBO3MOXHO TOYHO
OLICHUTD CTeIeHb JUACTOINYECKO AUCHYHKINNI U eé
PeBEpCUBHOCTD;

- CTPYKTYpHO-(PYHKIVIOHa/IbHON XapakTepuctuku MK
U 0COOEHHOCTElI MUTPAIbHOTO PerypruTaliOHHOTO
IIOTOKA B pa3Hble (pa3bl CUCTO/IBI B KOHTEKCTe Ha/ININsA
WK OTCYTCTBUA SAM.

ITpu usydennn ncropuit 601e3HN MALMEHTKN He OOHa-

PY’KE€HO JIaHHBIX O MONBITKAaX KIMHULMCTOB OL€HUTD

YIIOMMHABIIMIICA UMM CUCTONMMYECKMII IIYM Ha IIpefMeT

SAM nyTéM mccIefoBaHMA €r0 AMHAMUYECKUX aKYCTH-

4eCKMX XapaKTepUCTUK Ipy PU3NYECKUX IPOBOKALVIAX.

B Hauasne ceHTA6ps 2017 T. manmeHTKa ObUIa TOCINUTA-

JM3UPOBaHA B OTAE/IEHNE SHIOKPMHHON XUPYPIUM I/

IpefoNepaniOHHOI MOATOTOBKM ¥ OIIepaTUBHOTIO JIeye-

HUA (TUPEOUIPKTOMNA) N0 KXI3HEHHBIM IIOKA3aHNAM B

CBA3YU C IMATHOCTMPOBAHHONM Yy He€ MalMIIAPHON Kap-

LIMHOMOI U TOBUAHOM Keyessl (Cr. 111 T, NXMX). Ilepen,

olepalueli OHa IPOJO/DKMIA IPUEM PaHee Ha3HAYeHHBIX

el KapUOTPOIHBIX MpeNnaparoB: OMCOMPONIoIa — 5 Mr

x 1 p., kapgukera (n3ocopbuma gunutpara) — 40 Mr x

2 p., Bepomnupona — 50 mr x 1 p., posyBacratuna — 20

Mr x 1 p., nubopa (6emunapuna Hatpus) - 2500 op. x 1

p. HakanyHe omepanum 60/mpHas 6bUIa OCMOTpeHa aHe-

CTe3MOJIOrOM ¥ Jajia MYCbMeHHOe MH(OPMUPOBAHHOE

coI7lacie Ha OIlepalVIO II0J, TOTA/IbHOM BHYTPUBEHHO

aHecTe3Mell ¢ MHTybaLMel Tpaxey, MUOPeTaKCaHTaMU

U MICKYCCTBEHHOJ BEHTU/IALMEN NTeTKUX. YTPOM B JeHb

olepanuy MOMy4YMaa MpeMegUKaluIio B COCTaBe aTpo-

muHa cynbdarta 0,1% — 0,5 M1 TOFKOKHO U K1odenHa

0,01% - 1 M1 BHyTpuMBILIeYHO. B 9 4. 50 MuH. 6bIIa

HayaTa aHecTe3NUA (TMIIHOTMK — IPONOQOII, HAPKOTUK

— (eHTaHWI, MUOPETAKCAHThl — CYKCAMETOHMS JIOJWT,

Y NUIeKypoHys 6pommun), B 10 4. 00 MMH — omepanys.

[TanueHTKe NPOBOAMICA CTAaHAAPTHBINI MHTpaoIepa-

LIMOHHBII MOHUTOPVHT B 00béMe HenHBasuBHOro AJl,

9KT, $pO,, kannomerpuu. Yepes 40 MuH. moc/ie Havana

onepaiuy y 60/1pHOI 3apUKCHPOBaH KPaTKOBPEMEHHBII
3MM30[, CYIPaBEHTPUKYIAPHON TaXUKAPAUY C YaCTOTOI
mo 150/MumH., a 3aTeM — BHe3aIHasi OCTAHOBKa KPOBOOOpa-

ILIeHNA 10 MEXaHN3MY 37IEKTPOMeXaHMYeCKO A1ccolua-

uuu. JIByxdacoBble peaHMMAaLIOHHbIE MEPONIPUATHUA, BO

BpeMs KOTOPBIX MCIO/Nb30BAIUCh afipeHaINH, Me3aTOH,

KOPJapOH, OKa3a/IICh Oe3yCIelIHbIMIL.

Ha ayromcun obHapyxeHa koHueHTpudeckas TKMII
¢ tommuHoit cteHok JIXK 30 mm u MIKII 22 MM, pe3ko
yMeHbIIIeHHO! B 06béMe Kamepoit /DK, runeprpodueit
ManWIAPHBIX MblL. [Ipy3HakoB MUTpPaNIbHOTO UK
a0OpTaZIbHOTO IOPOKa M aTepOCKIEPOTNIECKOTO MOpa-
XKeHIS KOPOHAPHBIX apTepuil He o6Hapy>xeHo. IIpu
TUCTOJIOTUYEeCKOM JICCIIeOBAaHNY OOHApy>KeHO Xapak-
tepHoe A 'KMII xaoTnyHoe pacrono)keHne BOTOKOH
KapAMOMUOLIUTOB.

W3 aHanmusa Bblllle M3710’)KEHHOTO MOYKHO CHIe/IaTh Cie-
AYyIOLIVie BbIBOMIBIL:

1. HecMoTps Ha mpaBMU/IbHO paclIO3HAHHBII KapAMOIOra-
mu guardo3 [KMII, crenens ee TskecTn 6bl1a HELO-
CTaTOYHO TOYHO U IIO/THO KBOHTU(UIIMPOBaHA CIIeLy-
¢durueckymu i [KMIT mapamerpamy KIMHUYeCKOTO
U 9XOKaPAMOCKOIYECKOTO NCC/IeOBAHNSA, 0COOEHHO
B CBSI3M C HETIPOBeeHeM POBOKALIOHHBIX IP00, 1,
KaK CTIe[ICTBIE, HEIOOLIEHEHA C TOYKM 3PEHUs CTaUN
ee pasBUTHA (KOHEYHAs) M YTPO3bl BHE3AIHOI CMEPTHU
OT OCTPOII AMHAMMUYECKOIL 06Cpr1<uI/H/[ BTJDK, B Tom
4yCcIe BO BpeMs Olepaluy Iofi obuieli aHecTesuerl,
YTO CTAMO TAK)Ke IPUUMHON IPUHATHS OMUOOYHOTO
pellleHUsI 0 BO3MOXXHOCTM TPOBefieH!Us OIepalyy B
YCIOBUAX HEKApAMOXMPYPTUUECKON KIMHUKMU C €€
OrpaHMYEHHBIMY T€4€OHO-IMATHOCTUYECKVMU U MO-
HUTOPUHTOBBIMY BO3MOXKHOCTSIMIL.

2. B mepuomnepainioHHOM MeAMKAMEHTO3HOM MeHEeM K-
MeHTe NMALVeHTKH OIYIIeH PAJl MENKIX HelOCTaTKOB,
KOTOPbI€ B COBOKYITHOCTY MOITIM CHITPAaTh HETaTUBHYIO
POJIb B KOHEYHOM UCXOJi€ JIEUeHM, a UMEHHO:

- He[0CTaTOYHO BBICOKasA J03a (-afipeHOOIOKATOpPA
(5 Mr 6ucompornona) u HeUCIIO/Ib30BaHMEe aHTATOHM-
CTOB Ka/IbLIVsl B 6230BOM JIeYeHIM Ha ITpefoIlepaLioH-
HOM 3Tarle;

- COMHUTe/IbHaA 1e71eCO00Pa3HOCTb Ha3HAUeHMs HU-
TpPaToB (KapAiuKeTa), KOTOPbIe YBEINYNBAIOT IPA/IIEHT
maBnenna Mexgy JUK 1 aopToit n3-3a CHYOKeHM A ITpef-
Harpy3KU ¥ IOCTHATPY3KM, MIOBBIIIAS TEM CAMBIM PUCK
OCTPOIL 0OCTPYKIUI;

- omubOYHOe Ha3HAYeHMe aTPONNMHA U K1odennHa
B npemenukauuio (mossiuenre YCC u cHMKeHUe
OIICC - daxTopbl pycka BOSHUKHOBEHUA OCTPOIL
o6crpykunu BTJDK);

- HeUCIIO/Nb30BaHNe BHYTPUBEHHBIX $-alpeHO6I0KaTO-
POB MHTpPAOIepaLYIOHHO, B TOM YHC/Ie IIPU BO3HUKHO-
BEHMU 3MU300a TaXUKAPANUNL.
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Hopwa 3aMelIcHHAA

penarcamina

0 I

ITcepmo-
HOPMaTH3allHa

NN Sy, Wy |

PecTpHKIIHA
oOpaTtuMan

PecTp HKIIHA
HeoOpaTHMas

II1 v

Puc. 3. CpasHenue cnektpoB TMZM npu yeTbipex cTeneHsAx (Tunax) Auactonuueckoii AucdyHkumn JK.

3. MexaHusm cMeptu (pedpakTepHas K peaHUMAIINOH-
HBIM MePOIIPUATHAM OCTaHOBKA CepALia) 1 0COOEHHO
pe3y/nbTaThl ayTOIICUM CBUMETENIbCTBYIOT O TOM, 4TO
HNPUYMHON CMEPTH, ¢ HanbOo/blIell BEpPOATHOCTDIO,
CTaja OCTpasA AMHaMU4YecKas 06CTPYKLU/IH BTJIK,
CIPOBOLVIPOBAaHHAA MHTPAOIEPaLIOHHBIM 31IM30[0M
CYNIpaBEHTPUKYIAPHON TaXUKaPUIL.

4. CMmepTh MalMeHTKM Ha JaHHOI (KOHEYHON) cTaguu
I'KMII B cTpeccoBbIX YCTIOBUAX OIIEPALII M aHECTE3U
MO>XHO IIPU3HAaTh 3aKOHOMEPHOI, XOTs IOTeHLIMa/Ib-
Hble BO3MOXXHOCTH [I/I1 ONTUMM3aLUN Iepuonepa-
LMOHHOTO MEHEMKMEHTA M YAY4IIeHNUA IIPOrHO3a Y
NAHHOI MAIIMEHTKY ObIIN.

5. JIna ynyd4iieHus KOHEYHBIX PE3YIbTaTOB JIEYEHMA I1a-
uyenToB ¢ 'KMII, KoTopbIM IITaHUpYeTCA HEKAPAUO-
XMpyprudeckas ornepanys B HEKapAMOXPypPrudeckomM
nedebHOM 3aBefeHn, HeOOXOOUMO Ha/Myle YeTKUX
CTaHJapTOB AVaTHOCTUKM, IEYE€HN s Y aHECTE3MO/IOT U -
YeCKOro obecredyeHus.

BbiBOAbl U NMPEAJIOXKEHUA
Vcxopsa 3 nmpoBeieHHOro 0630pa MeQUIIMHCKON
JIUTEpaTyphbl U aHA/IK3a CMEPTHU Hallleil MalMeHTKH,
MBI OIpefie/INIM OCHOBHOM KPYr TpeGOBaHMIT K
IepUOINEPALMOHHOMY aHECTE3MOTOTUIECKOMY Me-
HeKMEHTY OOJIbHBIX, TOTOBAIINXCA K IJIAHOBBIM
HEeKapJUOXUPYPrU4eCKUM ollepaunusAM Ha poHe
I'KMII, u Ha uX oCHOBaHMM paspaboTanu u mpep-
71araeM KojjleraM-aHecTe3MOo/IoraM YeThIpe COOTBET-
CTBYIOL[ME CTaHJapTa.

Tpebosanus Kk nepuonepayuuoHHOMy MeHeOHMEHMY
nauuenmos c TKMII

I. ITpedonepayuonnviii nepuoo.

Tpe6oBanue-1. AexBaTHas KIMHNYECKas OLjHKA I1a-
nuenTa B kontekcte 'KMII.

Tpe6oBanue-2. AnexBarnas 9XO-KC orenka ceppia
manyenTa B konTekcte ['KMII.

Tpe6osanne-3. IIpofo/mkeHne npremMa MHO- U Xpo-
HOTPOITHO OTPULIATENbHbIX NIPEIapaToB.

TpeboBanme-4. CobnofeHne pe>xxuMa afeKBaTHON
TUApaTalVN.

Tpe6opanue-5. HanpasieHue I1aHOBOTO XUpyprude-
ckoro manuenTa ¢ «kpacHpiMu IXO-KC ¢naxkkamm» B
KapAMOXMPYPIUIECKYI0 KTMHUKY.
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II. Mumpaonepayuotinuiii nepuoo.

Tpe6oBaHnue-1. AeKBaTHbII MOHUTOPUHT.

Tpe6opanue-2. [Tognepixxa: a) mpefHarpysKy; 6) mocr-
HarpysKy; B) OTPULIATE/IbBHOIO MHOTPOIN3MA; T) CUHYCO-
BOTO PUTMA ¥ HOPMOKApPUN.

Tpe6oBanne-3. V3beranne: a) CUMIATOA/IPEHAIOBOIN
cTUMyAnMK; 6) OBICTPBIX M3MEHEHMII IpefHATPY3KH,
IOCTHAIPY3KM U MHOTPOIM3MA, 00yC/IOBIeHHBIX dap-
MaKOJIOTM4eckuMu s peKTaMm CpefCcTB I HapKO3a;
B) HEKOHTPOJIMPYEMOTO KPOBOTEUEHNs; T) BBEJCHM
IpenaparoB C IO/I0KUTEIbHBIM THO- ¥ XPOHOTPOIM3MOM.

Crangapt-1. CTaHZapT KIMHUYECKOrO 00CIeoBaHms
nanyenTta ¢ TKMII / ¢ nogospenneM na 'KMII

OueHKa ceMelfHOrO aHaMHe3a (Bepu(UIpPOBaHHBIN
nuarHo3 'KMII mnm cnydayu BHe3amHOI CMepTU Cpenu
ONMM3KUX POLCTBEHHUKOB IIAl[MEHTA).

Omnpoc Ha npenmet cenndudeckux o [KMII xxano6
(ompIIKa, aTUIINYHASA CTEHOKAP/YVIS, IPUCTYIIBI TOTIOBOK-
PY>KeHUs, CUHKOIIBI TPy (PU3NYECKUX HarPy3Kax).

OleHKa cep/ieYHbIX ITYMOB (IVMHaMI9ecKye XapaKTepu-
CTUKU CUCTONMMYeCKOro myma MP B cocTossHUM NOKOA 1
IpY IPOBOKAIMAX — IPUCEfaHNI/BCTaBaHNY K MaHEBpe
Banbcanbshi).

Omnpenenenne GyHKIMOHAIBHOTO K/Iacca MALMIEHTa 110
knaccuduranyy NYHA (cremeHp TsDKeCTM 3aCTONMHON
CeplevIHOl HEOCTATOUHOCTH).

Cranpapt-2. Crangapt 9XO-KC uccnegopanus mna-
uuenTta ¢ TKMII / ¢ mogospennem Ha I'KMII

Otenka Mopdo0TMY MUOKapHa:

» ronuHa Muokapaa MOKII u cBo6opHbix cTeHok JDK
(Mm);

= cooTHouleHMe Tommuubl Muokapga MOKII u 3CJIMI
(MOKIT / 3CJIII);

" XapaKTepUCTUKA OTAeNbHBIX cerMeHToB MOKII.

Ouenka cucrommdeckoit gpynkuum JDK:

= KOO JIK (mn);

= OBJIK (%).

Ouenka guacrommdeckoi gpyukiun JDK (He npumensietcs

y HaIVIeHTOB ¢ GUOPILALIVEl IPefcepanil BBULY OTCYT-

CTBUS MX CUCTOJIBI):

" MakcuManbHbIe ckopocTy (cM/cek) panHero (E) u no-
3mHero (A) qUacTONMYeCKUX MOTOKOB M COOTHOIIEHME
E/A B cocTossHMM ITOKOS M ¢ MaHEBPOM BanbcanbBbl;

= DT (mcex);

= IVRT (mcek).
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Ouenka creneny o6ctpykiym BTJDK:

" muKoBble rpagueHThI faBnenuA B BTJIJK B cocrosannm
THIOKOs M C MaHEBPOM BajbcanbBbl (MM PT. CT.);

" CTemeHb oO/UTepanyn (pacCTOSHME MEXIY CTeHKa-
mu) JDK B cucTomny B COCTOSIHMM IIOKOSA U C MAHEBPOM
Banbcanbsbl (MM).

O1nenka MUTpPa/IbHOTO K/IallaHHOTO alapara:

* gammune / orcytcTBre SAM nepennert ctBopku MK;

" XapaKTepJCTMKa MHTEHCUMBHOCTU PETypPIrUTALMIOHHOTO
IIOTOKA B pasHble (a3bl CUCTOJIbI B COCTOSHUM IIOKOS
U ¢ MaHEBPOM BanbcanbBbl;

* [IuaMeTp Ilepelleiika perypruranumu (vena contracta)
(MM).

O1eHKa JOONMHUTENbHBIX HAXOOK, BIVAIOMINX Ha MHTEP-

npetanuio napamerpos 9XO-KC (aopranbHblil cTeHO3,

N€TOYHas TUIePTeH3Ns, TUPOIePUKAPH).

Murepnperanya B 9XO-KC 3axmodeHnn nony4eHHbIX

TAHHBIX C yKa3aHUEM:

» Mmopdonornyeckoro tunma I'KMII (koHeHTpUYe-
cKasd / acuMMeTpudeckas; 6asanbHas / KaTeHouHas /
amMKaabHas / CIUIOIIHAA);

* cocrosHusA cucrommdeckon ¢pynxuym JDK (Hopmab-
Has / CylpaHOpMasIbHasA / CHYDKEHHas);

* cTemeHM (TMUIA) AVIACTONMNYECKON AUCHYHKIM (TM-
MOPEeTAKCAIIIOHHBIN / TICeBIOHOPMATU3alIOHHbI /
PeCTPUKTHBHBIIL);

* creneny obcTpykuym kposoroka B BTJ/DK (orcyrcTBy-
eT / mabuibHasA [TO/NIbKO IIpY IPOBOKALMY| / MMeeTCs
[1 B mOKOe, ¥ IIpyU TPOBOKALMH]);

* npuunHbl MP (SAM mmm ncTuHHAA HEOCTaTOYHOCTD
MK);

"  CTelleHM BAVAHNA JONOTHUTENbHBIX HAXO/IOK Ha OLleH-
Ky aHOMaJIMii, CBA3aHHbIX HerocpencTBeHHO ¢ TKMIIL.

Cranpgapt-3. 9XO-KC xpurtepun orkasa manueHTy C

I'KMII B ny1aHOBOJI Ollepaliui B YCTIOBUAX HEKAPAUOXM-

PYPrU4ecKoi KIVHUKA U HallpaBJIeHNA K KapAUOXUPYPTY

CHkenHas cucronnyeckas ¢ynkuusa DK (PB) pgo
ypoBHA <45-50%.

Bricokme nukoBble TpafueHThl gasneHus B BTJIDK
(>30 MM PT. CT. B COCTOAHUY IOKOS 1 >50 MM PT. CT. IpK
IPOBOKALINN).

SAM-3aBucumasa MP cpepneit mnn TsoKemoi CTeNeHnu:
= gnuaMeTp vena contracta 3,0-6,9 Mmm — MP cpepnein

TSDKECTH;

= [mameTp vena contracta =7 MM — MP TsKesoi cTenenn.

Hwacromyeckas pucdynkumsa JDK pectpukrusHoro Tnma

(ITII-IV ctenenn) c E/A>1,7, DT<160 mc, IVRT<80 mc.

Crangaprt-4. CTaH[apT NepUONepalIOHHOTO MEHEK-
MeHTa nanuenTa ¢ 'KMII B ycmoBusAX HeKapauoxXupyp-
TUYeCKOM KIMHUKU

I. IIpepgonepanOHHbII IEPUO,

AplexBaTHas KIMHIYeCKas OLleHKa ITALlMeHTa (COI/IacHO
Cranpapry-1).

ApexBarnas 9XO-KC ouenka ceppna manuenra (co-
rmacHo CraHpapry-2).

Hasnavenue (v mpopo/mKeHue npuéMa) MHOTPOI-
HO-OTPULIAaTeNbHbIX IPENapaTOB B BICOKUX NO3MPOBKAX,
B TOM 4YICTIe B IeHb OIlepaliu:

* [-a;peHOOIOKATOPOB;

"  AHTAroOHNMCTOB Ka/bLys;

" Iu3OIMMpaMUfA.

CobmioneHne pexxuMa afieKBaTHOM THpaTaLl:

" yCcTpaHeHue IpefolepaliOHHON IMIIOBOTIEMUN Y fie-
TUPATUPOBAHHBIX MAIVEHTOB;

"  OTKa3 OT IPaKTUKM [JTUTEIBHOTO IPEFOEePALIIOHHOTO
BO3JIep>KaHNA OT YHOTPeO/IeHNs KUTKOCTIA.

HampaBneHnue manymeHTa ¢ BBICOKMM PUCKOM OCTPOIL

ob6crpykuyu BT/DK no pannbiM 9XO-KC (mannune

«kpacHbIx 9XO-KC ¢r1a’kkoB») B KapAMOXUPYPIUIECcKyIo

KIMHUKY (cormacHo CraHgapTy-3).

II. VinTpaomnepanyiOHHbIN TIEPUOL,.

ObecnedeHne afjleKBaTHOTO YPOBHS MOHUTOPYHIA:
= obssarensHo — HUAJ (He-unBasusuoe AJl) + YCC +

IKT + SpO, + t%

" JIOIIO/IHUTE/IBHO:

VHBA3UBHBINI MOHUTOPUHT A]l 4epes apTepuanbHYIO

KaHIOJIIO;

HeVHBA3VBHBIII MOHMTOPVHT BapUabeTbHOCTH ITy/IbCO-
Boro gasneHus (PPV) kax HameXHbII MHAMKATOP KOJe-
OaHMIT IpefHarPy3KU ¥ TeMOJMHAMIYEeCKOTO OTBETa Ha
BOJIeMIYecK1e OOJIICHI;

MOHUTOPUHT L[EeHTPA/TbHOTO BEHO3HOTO faBieHus (He
OYeHb HaJIeKHBIIT II0KA3aTeNb);

TpaHcazodareanpuas IXO-KC (cambiit Haje>XXHBII
BapMaHT MOHUTOPMHIA [Is1 ALMEHTOB BBICOKOTO PHCKa
U / WIN NaLVeHTOB, KOTOPBIM IUIAHUPYIOTCS ONlepaunu
BBICOKOTO PUCKQ).

[NogpepxxaHue ONTHMA/IbHBIX YPOBHEN Ipef- 1 IOCT-
HarpysKy, OTPULATEIBHOTO MHOTPONN3MA, CUHYCOBOTO
PUTMa ¥ HOPMOKapANIL:

* B/B 6O/IIOC KPUCTA/IONJIOB IIepef Ha4ya/IoM aHeCTe31;

" aJeKBaTHas MHTPaHApPKO3Has MHQY3Ms C TLIATENb-
HBIM MOHUTOPVMHIOM M CBOEBPEMEHHOIT KOppeKLei
MHTPAOIEPALIOHHOI KPOBOIIOTEPH;

* nonoxeHre TpeHpieneHOypra (IIpy BHE3aIHON TUIIO-
TEH3UN);

"  MUKPOJ03bI ME3aTOHA KaK CEIEKTUBHOTO L-afPEHOMM-
MeTHKa 0e3 MHO- I XpPOHOTPOIIHOTO 3 PeKTOB — Ipn
cumxenun AJl, He koppurupyemoMm nuH}ysuei (B/B
6OJTI0CHI V/IH HITTPULIEBBIM HACOCOM);

* [-a;gpeHOO/IOKAaTOPBI BO B/B popMe (6eTaToK, 3CMOION)
- Y HaILVIeHTOB, He IOTYYUBIINX [-afpeHo6/10KaTop
BHYTPb Ilepefi onepareli (IIocTOsIHHAsA B/B MHY3Ms),
a TaKk)Ke B ClIy4ae TaXMKapuy, IKCTpacuctonuu (B/B
60JIIOCHI);

* BepamaMumI — IpU CpbIBe CUHYCOBOTO PUTMa B (M-
OpuwrALMIo Ipencepanit (pu ero HeaHeKTUBHOCTU
— KapAuoBepcus);

"  OCTOPO>KHBIIl PEXUM aHECTEe3MOIOTMIECKOI MeLMKa-
1y ¢ yaeroM omnacHbix i [KMIT ¢apmakonornye-
ckMx 9 (PeKTOB CpefcTB /A HapKo3a.

V3s6eranne:

"  CHUMIIATOA[PeHaI0BO CTUMYJIALINNL:

— cTpecca (mpemenuKarys 6eH30Ma3eIMHAMMN);

— 6onu (Hagaexaljas aHanAbresus, B3aMOeICTBIE
XUpypra C aHeCTe31O0IOTOM);
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BO30Y)X/IeHVsI B [TepIOJ, MHAYKIUM 1 BBIXO/A 13 Hap-
K03a (Ze3auHTybauNs B HApKO3e);
HEKOHTPOIUPYEMOTO KPOBOTeUeHMsI (TIjaTeIbHbII
KIMHUYeCKIIT MOHUTOPUHT 30HbI XUPYPIUIECKOTO
BMeIlIaTe/IbCTBA);

MHTPAOEPALVIOHHON TUIIOTEPMUIL;

BBeJIeHIsI TIPENapaToB C MOMOKUTENbHBIM MHOTPOII-
HBIM U / WJIM XPOHOTPOIIHBIM 3¢ eKTamu (cepfieIHbIX
IJIMKO3UIOB, B-a/]pEHOMMMETHKOB, 0 -a/[PeHOO/TOKa-
TOPOB U PYIUX Ba3OAUIATATOPOB, XOIMHOMUTUKOB,
KeTaMMHa).
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CKNAAHUN KNIHIYHUYA BUNALOK BY3IMKOBOTO
NOMIAPTEPIITY KPI3b MPU3MY YPAXKEHHSA HUPOK

Tetana l. ipmona’, Tetsana b. beB3enko?, Jligia A. Tkauenko', Biktopis B. Tanaw’, lanHa Jl. lycroBoiit’
TBILLWIA QEPKABHUIA HABYANbHUI 3AKNAL YKPATHI «YKPATHCHKA MELIYHA CTOMATONOTIYHA AKALEMIA», NONTABA, YKPATHA
2 IEPXKABHA HAYKOBA YCTAHOBA “HAYKOBO-MPAKTUYHMIA LEHTP NPOOITAKTYHOT TA KNIHIYHOT MEQULLAHYW " LEPXABHOTO YMPABMIHHA

CMPABAMU, KMiB, YKPATHA

PE3IOME

By3nukoBwii noniaptepiiT (B) € XpOHIUHIM CUCTEMHUM BaCKYJTITOM, LLI0 XapaKTepu3yeTbCA iMyHO3ananbHIM, HEKPOTU3YIOUNM YparKeHHAM CTIHOK BicLiepanbHIX i nepudepuuHmx
aprepiil cepeHbOro Ta AiGHOro Kanibpy, 3 yTBOPEHHAM aHeBPU3M CYAMH | BTOPUHHUM YpaXkeHHAM 0praHiB i cuctem. MoLIKOAXYBATUCA MOXYTb BCi CyAUHY (apTepii, BeHU Ta
kaninapu) abo npoLec Moxe 06MeXMTICH NePeBAXHO CYAMHAMM OAHIEN CUCTEMM, NPY LibOMY KJiHIUHA CUMNTOMATUKA 3aNeXNTb Bif Kanibpy Ta noKanizawii ypaxeHux cyauH.
Pi3Huii cTyniHb ypareHHs, pi3Hi KoMOIHALIT i NOCNiAOBHICTb, KOMNEHCATOPHI MOXMBOCTI CYAUHHINX PO3NAZIB TPUBANMI YaC MOXYTb MAcKyBaTI KITIHIUHY KapTIHY, X0ua paHHi
natomMopPonoriyHi 3MiHM MaloTb AOCTATHBO BUPAXKEHWI XapaKTep.

Y CTaTTi MM HaBOAMMO KNiHiYHe CnoCTepeXeHHA 3a NaLieHTOM 3 Ni3HbOI CTaji€lo BY3ANUKOBOrO NOMiapTepiiTy, AKE AEMOHCTPYE NONIMOPPI3M KNiHIYHUX CUHAPOMIB Ta
HeobXiAHICTb 3aCTOCYBaHHA CYYaCHUX MeTOAIB AiarHOCTUKM | NPOBEAEHHA CBOEUACHOTO NIKYBAHHA ANA 3MEHLLEHHA YacToTIN NeTanbHIX HaCNiaKiB.

KJTKOYOBI CJIOBA: By3nukoBuii noniapTepiit, CACTEMHMiT BACKYNIT, aHEBPU3MM, HEDPUT.

ABSTRACT

Polyarteritis nodosa is a chronic systemic vasculitis, characterized by the autoimmune, necrotising lesion of the walls of the small- and medium-bore visceral and peripheral
arteries, resulting in vessel aneurysms and the secondary degeneration of organs and systems. All types of vessels (arteries, veins, capillaries) can be affected or, alternatively,
the process can be limited predominantly to the vessels of one system, the clinical symptoms depending on the bore and location of the affected vessels. Varying degrees of the
lesion, varying combinations and sequencing, the compensation abilities of the vessel disorders can blur the clinical picture, even though early pathomorphological changes
are quite pronounced.

The article presents the clinical case of a later stage of polyarteritis nodosa, which demonstrates the polymorphism of clinical symptoms and the necessity of applying modern
diagnostic methods and a timely treatment with a view to reducing the frequency of fatal outcomes.

KEY WORDS: polyarteritis nodosa, systemic vasculitis, aneurysms, nephritis
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BCTYN

IlonieTionoriyHicTh, CKIAAHICTh MTaTOTEHETUYHUX Me-
XaHi3MiB, piSHOMaHITHICTb K/IiHIYHUX IPOABIB, MIBUJIKE
IpOrpecyBaHH:A Ta HeCIPYATINBUIL IPOrHO3 Hepebiry 3a-
XBOPIOBAaHHA, PaHH: iHBa/liu3alisd XBOPUX Ta 3MEHIIEH-
Hs TPUBAJIOCTI XUTTA — BCe Lie XapaKTEPU3YyeE CUCTEMHI
Backymit (CB) sk ckmafHy 6araTorpaHHy CKJIafjoBy He
TiJIBKYM CY4aCHOI peBMATOJIOTNi], @ BCiEl MEAVIIMHM B Li/I0-
My. ToMy Ko>KeH KIHIYHMII BUNAIOK TOTpebye fleTab-
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HOTO PO3I/IARY 3 METOI0, B IIepIIy Yepry, Oi/Ibll paHHbBOI
HiarHOCTUKM BusABIeHUX nposasis CB, ocobmuBocTeit
nepe6iry 3aXxBOpIOBAaHHA /I CBOEYACHOTO IIOYATKY IIa-
TOTE€HETUYHOTO JiKyBaHHA.

Bysnukosnit nonmiaptepiit (BII) - Hait6inbIn BUBYeHNMIT
CB 3a ocranni 100 pokiB. 3arajibHa II[Opi4Ha 3aXBOPIOBA-
HicTb y cBiTi Ha CB cTaHOBUTD 42-56 BIiepile BUABIEHUX
BUITQJKiB Ha 1 M/IH. Hace/leHHA Ha PiK Ta IXHA IOWIMpe-
HicTb 1OpiyHO 36imbuIyEThCA [1]. 32 JaHMMU 6iMbIIOCTI
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mocnigHuKis, Ha BII gacrinie XBOpirOTh Y0/IOBiKM, CEepen-
Hilt Bik XxBopux 38-45 pokis [2].

B 1866 poni Kycmaynem i MeitepoM Ha OCHOBI IO-
CMEpTHOTO TiCTOJIOTIYHOTO JOCTiIPKeHHA Oy/Ia omycaHa
MOpPQOJIOTifl ypaXKeHUX CYIUH IIPM HEKPOTU3YIOUNX Ba-
CKyJmiTax, BigMexxyBaBum 1i Bif cudinitnunnx. Buasneni
BYS/IMKM Ta 3alla/IbHi 3MiHM CTiHOK CY[MH [/ MifiCTaBu
Ha3BaTH Lie 3aXBOPIOBaHHA BY3/IMKOBYUM IlepuapTepiiToM.
I, Xoua B IOAA/IBIINX JOCI/PKEHHAX OY/I0 BCTAaHOBJIEHO,
1[0 BY3/IMKM He 00OB’A3KOBO YTBOPIOIOTBCA IpPYU JaHii
IIaTOJIOTiI, 3aIIPOIIOHOBAHI Ha3BM: HEKPOTU3YIOUMIL ap-
tepiit (3ep6uno [.1., 1977 p.), 1eHTOTrpaHyIbOMATO3
(MenpuukoB-Passenenkos M.®., 1930 p.), poscisHui
anriit (Kypmmaxos H.A., Koponesuy E.M., 1951 p.) Ta iHmi,
TaK i He IPVDKUINACA.

B 1926 poui Tapees €. M. mpy>XKUTTEBO AiarHOCTYBaB BI1
3a aHuMy 6iomcii KipHO-M A30BOTO TOCKYTY, a B 1965 p.
pasom 3 Bunorpagosoro O.M. feTanbHO Onucay KIiHIYHY
KapTUHY, METOAM AiarHOCTMKM Ta jmikyBanHA BII [3]. B
40-x pokax XX CT. 3 IOYaTKOM IIMPOKOTO 3aCTOCYBaHHs
cynb¢aHiIaMiTHIX ITpenaparis MOBiIOM/IANIOCH ITPO 3HAY-
HY KiJIBKiCTb BAIIaJIKiB TaK 3BaHOTO MENVKAMEHTO3HOTO
BII. B nmopanbiomy 6yo 4iTko JoBefieHa posb i iHmmx
Me/IMKaMeHTO3HUX IIpenaparis (Ipemnaparis itofy, aHTH-
6ioTMKiB, aMiHa3MHY TOLIO), aM(eTaMiHy, HeCIPUATINBUAX
npodeciiinux ¢akropiB (oTpyroxiMikariB). AKTUBHO
Habupae 06epTiB BipycHa Teopis pO3BUTKY 3aXBOPIOBaH-
HA. 3a pe3y/IbTaTaMy IPOBefieHNX JOCI/PKeHb 6ionTaris
ne4iHku y 95 % ob6cTexxeHnx xsopux Ha BII BuABIA€TbCA
KapTVHA BIpyCHOTO renatuty 4n nuposy [4]. Jocmimpkena
PpOb i iHIMX BipyCiB, HAIIPUKIAJ, BipyCy repIecy, LUTo-
Meranosipycy, Bipycy CHIly.

ornAan 1A ObroBOPEHHA

3a cydacHowo kmacudikallieo CMCTEMHUX BacKyiTiB
(Homenknarypa Yenmen-Xinn, 2012p.) By3nukoBuin
nomiaprepiit pasom 3 xBopoborw KaBacaki BigHeceHi [0
BACKYJITiB CY/IVH cepelHbOro Kanibpy. B ocHoBi anoro
3aXBOPIOBAHHSA JIOXUTDh AKMCTpodiuHe Ta iHPinbTpa-
TUBHO-IIPOAYKTMBHE yPa’keHHs BCiX 00OIOHOK CTiHOK
aprepiil lepeBa>kHO APiOHOTrO Ta cepefHbOrO PO3Mipy
3 CeIMEHTApPHMUMM HEKPO3aMM, MiKpOAHEBPU3MAMI.
ITaTonoroanaromMivyHi MexaHi3Mu, 110 NPUBOJATH [0
CUCTEMHOTO Ypa)keHHs Pi3HATbCA. B maTonoriynmit mpo-
LjeC 3a/Iy4aroTbCA BCi CTIHKM CY[IVHM, Jie IPOXOAATD BCi
(dasyu po3BUTKY YIIKOKEHHS CIIOTYYHOI TKaHMHU. [Ipn
BII maronorigynuii mpoLec OXOIUIIOE CYAUHY HE Ha BCbOMY
IpOT:A3i, YacTillle CTpaXKAAI0Th Miciia 6idypkariit. Tak ax
IIPOLIECC CETMEHTApHMI, TOMY MiXX MiKpOaHeBPU3MaMMu
MaIOTh Miclle II/IAHKM HeypaykeHMX CY[VH, 110 i Ma€ BU-
ITIAT, IIO TUITY BY3/IMKa.

PisHmit CTymiHb ypa)kKeHHS y CYOUHHIiN cuCTeMi, pisHi
KoMOiHaii i moc/IifoBHICTh, KOMIIEHCATOPHI MOX/IMBOCTI
CYSVIHHUX PO3/IajliB TPMBA/INII YaC MOXXYTb MAaCKyBaTh
K/TiHIYHY KapTHHY, X04a paHHi IaToMOpQosIoriuHi 3MiHN
MaIOTh JJOCTaTHbO BMPa)KeHUII XapakTep. Bce 1e Hazae
KJTiHIlli aTUIIOBOCTI i 0cO6MMBOrO mepebiry B KOXKHOMY

BUITaJKYy. | K 1je He Mapa/loKCabHO 3BYYNTbD, TUIIOBA pyCa
kinivHol KapTuHy BII mossirae B itoro atumnoBocTi [5].

HaityacTime xBopo6a po3BMBA€TbCS IMOCTYIIOBO — 3
IIOABY 3aTa/JIbHUX CUMIITOMIB: TMXOMaHKM, YacTille
HOCTiitHOI peOPMIbHOI, 10 He 3HUKAE IC/IA MpUIOMY
aHTUOIOTUKIB; IBUIKOIO CXyJHEHHS; YPaKeHHA IIKipu;
apTpaUIriii, Mia/nbrilt; HapocTatodoi crabkocti. Xapakrep-
HMM B K1iHini BIT € ogHOYacHe a60 IMOC/IijOBHE ypasKeHHS
Pi3HMX OpraHiB B a/IOTiYHOMY IO€gHaHHi. BicuepanbHa
CUMIITOMATMKA BiJJ3HAYAa€TbCA I ATbMA NPOBITHUMMU
CUH/IpOMaMI: HUPKOBJM 3 apTepia/lbHOIO TIillepTEH3iE0;
aboMiHaIbHMM; KOPOHAPHVM i3 pO3BUTKOM CTEHOKap/il
a60 iHapKTy Miokapza, Hepifko 6e300/MiCHIM; JlereHe-
BUM, IO BUAB/IAETHCSA CBOEPIAHUM ITHEBMOHITOM a60
OpoHXia/TbHOI0 aCTMOI0 Ta MONMiHeBpUTMIHKM [6, 7]. 1Ti
03HaKM BifobpaxkeHi B 10 fiarHOCTUIHMUX KPUTePisX, 3a-
IIPOIIOHOBaHMX AMEPUKaHChKOIO KOJIETi€l0 peBMaTO/IOTiB
B 1990 poui (uur. 3a: KoBanenko B.M., llly6a H.M., 2002).

YpaxxeHHsa HUPOK y xBopux Ha BII Bunukae B 60-90%
BUIIAJIKiB, a HMPKOBA HEJOCTATHICTD, AKa X04a i MOXe
MaTy Pi3Hi TeMIIM PO3BUTKY, ajieé BCE PiBHO IIPOIPECYE,
— HailOIIbLI YacTa MpUYMHA TeTanbHOCTi [8, 9]. Kninivuni
3MiHM ypa)KeHHS HUPOK 3 ABIIAIOTbCA Nulle depe3 3-6
MiCALIB BiJj IIOYAaTKy 3aXBOPIOBAHHA YaCTillle Y BUIIAMI
apTepialbHOI rinepTeHsii i C€40BOTO CMHAPOMY.

Ina ypaxxenna Hupok npu BII xapakTepHi HacTynHi
KIiHiYHi BapianTy [10]: i30/1bOBaHNUI CEUOBUII CUHAPOM;
CEYOBUII CMHIPOM 3 HECTIIKOIO apTepia/IbHOIO TillepTeH-
3i€ro; cTiliKa apTepiasibHa TillepTEH3isA; 370AKiCHa apTe-
piajibHa TinepTeHsis; HePPOTUYHUIT CMHAPOM; PifiKicHI
bopMu ypaskeHHS HUPOK.

IIpu i301bOBaHOMY CE4OBOMY CHHPOMI BiJJ3Ha4YaI0ThCSA
nomipHa npoteinypis fo 1 r Ha go6y, MikporeMaTypis i
mtiHApypis. Le Hait6inbII COPUATINBUIL B IPOTHOCTNY-
HOMY I1aHi nepe6ir BIL.

Cedosuit cungpom npu BIl Moxxe mposasnATuca y
BUIJIAJIL: TeMATypil, AKa iHOZ1 MOXE JOCATHYTY CTYIIEHSA
MacUBHOI HUPKOBOI KpoBOTedi (B OKpeMUX BUIIaJKax
KpOBOTeYa 3 HUPKU MOXe 6yTu 00yMOB/IeHa pO3PUBOM
aHeBPU3MM HUPKOBOI apTepil Ta IPUBECTU JO CMEpPTi
XBOPOTO); IWIHAPYPIi, miypil (He 0B s13aHa 3 iH(ek1ie);
Yacrille - MOMipHO BUpPa)keHOI IPOTEIHYPil, AKa HEPIKO
Mo>ke OyTH BincyTHA. Bricoka nmporeinypis cBifuuThb mpo
BJICOKY aKTMBHICTb IIPOLIECY.

ApTepianbpHa rinepreHsisa sycTpivyaerbca B 54-80 %
XBOpHX i € crTiiikowo. ¥ 30-50% 3 HUX Mae€ 3/I0AKICHUIL
xapakrep [11]. ITouaTok rimepreHsii Ha paHHIX eTamax
XBOPOOU PO3LIHIOTD K BAXXKUI HUPKOBUII BAaCKYIIT,
ycknagHenuit iHgapkramu. IlisHa aprepianbHa rimep-
TeH3is (Iic/IA MOABM CEYOBOrO CUHAPOMY), HaBIIAKM,
BKa3y€ Ha IOMipHMI apTepiiT Ta IepeBa)KHE yPa)KeHHA
KI1y6O04KiB HMPOK.

Hedpormyannit curgpom npu BI1 sycTpivaerbes nopis-
HAHO PifIKO i XapaKTepMU3y€eThCA 3HAYHOIO NPOTEIHYPi€lo,
rinonpoTeineMi€lo, MOMipHOI0 JinifjeMielo (He3HAUYHOIO
rinepxosiecTepuHeMi€l0), Hepi3Ko BUpa>KeHUMU HaOps-
Kamu. PasoM 3i 3/10AKiCHOI0 apTepialbHOIO TilepTeH-
3i€10 BMCOKA NpPOTEIHYpiA NPU3BOAUTD [0 LIBUIKOTO

437



TetaHa |. Apmona T1a iH.

3HIDKeHHS (QYHKIII HUPOK Ta HAPOCTaHHSA HUPKOBOI
HEeJOCTaTHOCTI.

ITpu BIT cnocrepiratotbes it pifkicHi popmm ypakeHHA
Hupok. Ilepma ¢popma - 06yMoOB/IeHa CYAVHHUMM KaTa-
cTpodaMu (po3puBU aHEBPU3MU, HEKPO3 KOPM HUPOK
Ta iH.) - mepebirae 6/MMCKaBUYHO, 3 PO3BUTKOM TOCTPOI
HMPKOBOI HelOCTaTHOCTI. [Ipyra - IOB’s13aHa 3 yTBOPEH-
HAM HaBKOJIOHMPKOBOI FeMaTOMM B Pe3Y/IbTaTi pO3pUBY
AHEBPU3MM i XapaKTepU3YETbCA PANTOBOIO IreMaTypierw
Ta CWIBHUM 00JIeM B IIOIIepeKy, iHoAi mepebirae mif
MAacKOI0 Pi3HOI NaTonorii ce4oBUAinbHOI cucTemu. Tpetsa
- 3JI05IKiCHA TYOY/IONATiA - BUHUKA€E BHACIIIOK HEKPO3Y
MIPOKCVMa/IbHYUX Bififi/liB KaHAa/IbLIiB i XapaKTepU3yeTbCA
nomniypieto (fo 10 1 Ha 106y), HOPyIIEHHAM 6a/TaHCY eleK-
TPOJIITiB, a7TKATIO30M.

CxkmagHMMM O714 BiarHOCTUKM € BUIIAfKM, KOMU ypa-
JKE€HHA HUPOK Ilepefye iHmmMM cucTeMHM nposBam BI1,
crepti popmu xBOpo6H, 1110 epebirarTh 3 i30/IbOBAHOI0
npoTeinypieto abo remMaTypieo.

TaxuM uMHOM, aKTyaIbHMM € HAKONMYEHHA Ta y3arab-
HEeHH: JOCBifly CIIOCTepeXeHHs Ta IiIKyBaHHA XBOPUX Ha
BII. BpaxoByioun 0co61MBOCTi AiarHOCTHKM, Pi3HOMAHIT-
HIiCTb K/IiHiYHOI KaPTVHM JAHOTO 3aXBOPIOBAHHA B AKOCTI
NIPUK/IAZly NIPEICTAaBAAEMO KIiHiYHMiT Bumagok BII.

KNIHIYHUA BUNJOK
XBopuii I, 47 pokis (Ne icropii xBopobu 19726), mocry-
1B B LIeHTp Hedporrorii Ta piasnisy [TonraBcbkoi 06/macHol
K1iHiyHO1 mikapHi iM. M.B. Ckidocoscpkoro 19.10.2015p.
3i ckapraMu Ha HyIOTY, BUpa)KeHMIiI TOI0OBHMIA Oi/Ib, TO/IO-
BOKPY>KiHHs, 3aIlaMOpOYeHH, 6i/b B cyrnobax, xpeori,
HOPYIIEeHHs XOAY, HAOPSKY Hil, CyOMYU FOMIJIOK, 3aJ111I-
Ka, BIIUYTTA HPUCKOPEHOro CeplLeOUTTs, NepiofnyHo
Ko/mounit 6i1b B cepli, HIKTYpilo, O/iroypito, BUpakeHy
3arajIbHy Ca0KicThb. 3 aHaMHe3y BifjoMO, 11O [jiarHO3 I710-
MepynoHedpuT BcTaHoB/IeHui1 y 2014p., mepebyBas Ha «[]»
0071iKy y Hepposiora 3a MicLieM IPOXXMBaHH, IEPIOANYHO
NiKyBaBca cranioHapHo. IToripiienHsa crany BifMidae
3 ciuna 2015p., Konmu 3 IpUBOAY BUPAXKEHOIO CUIBHOTO
6omo B xpebTi Ta cyrnobax (10 XBOpumit OB SA3yBaB 3
OTpMMaHOI0 B 1998 porii TpaBMOIO IOIIEPEKOBOTO BifiimTy
xpe0Ta), I0YaB NPUIIMATU B HEKOHTPO/IbOBAHNX BEIMKIX
Jo3axX HeCTepoigHi mpoTMsananbHi npenapatu. Micanp
TOMY Y XBOPOT'O HAPOC/IV HAOPSKI, IIOCTYIIOBO 3MEHILVIBCS
piypes. JIikyBaBcs cranionapso 3 07.09.15p. o 02.10.15p.
y TepaneBTUYHOMY Bifli/IeHHi 32 MiCIieM IPOX/MBaHHA.
O6cTexxennit Bceb6ivHO, 3BepTAIOTh Ha cebe yBary AaHi
pentrenorpadii (10.09.15p.): cnpasa B HVDKHIl o7 B K-
Hycl iHiNbTpallis IereHeBOI TKAHMHM 3 HASABHICTIO BUIIOTY
Ta IOTOBLIEHHAM ITAPAKOCTA/IbHOI IVIEBPIL. Y 3B A3KY 3 Tep-
MiHaJIbHOIO YpeMi€lo (KpeaTnHiH 608 MKMOJIb/JI, Ce40BIHA
44,5 MMOTIB/11.), aHACAPKOI0, Hee(PeKTUBHICTh IIPOBeeHO1
Tepaii XBOpMil HallpaB/IeHNuI! 10 LeHTpy Hedpoorii Ta
MiiaTi3y I IOA/IBIIOrO 0OCTEeKEHH Ta TiKyBaHHA.

3 aHaMHe3y )XUTTS BiZloMo, 1110 IpodeciiiHa AifANbHICTh
XBOPOTO IIOB s13aHa 3 TOKCUYHUMM CIIOJTyKaMu (110 came
XBOPUII TaK i He 3Mir yTouHnTy). 3i MWIKiAIMBUX 3BIYOK
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BiMivae KypinHA (1 mauka urapok Ha geHb). [linpuinen-
HS apTepia/IbHOTO TUCKY (IepiofMYHO IPUIIMaB eHaso-
aup). IloctiitHi apTpantrii, 6i1b B Xpe6Ti B OCTaHHI pOKI,
BCTAHOBJIEHN [IiaTHO3 PO3IIOBCIOJKEHNI OCTEOXOHPO3.

IIpu mocTynieHHi 3arabHMil CTaH XBOPOTO CEPeHbOI
BakkocTi. CBigoMicTb sAcHa. Illkipa Ta BumuMmi cnm3oBi
000/I0HKN 671iI0-KOBTOTO BifTiHKY. AHacapka. YpeMiu-
HUIT 3amax Ha Bincraui. Ilepudepuuni nimpoysmu He
36inblueHi. [IepkyTOpHO HaJ| JIeTeHAMU SICHWI leT€HeBUI
3BYK 3 IPUTYTIJIEHHAM B HIDKHIX Biffjiax 3/miBa. AycKynb-
TaTVBHO Be3MKY/IApHE JUXaHHA, B HVDKHIX BififjiIax 3/1iBa
memo ocmabnene. Ilynbc  98-104 yn/xB., apuTMidHUIA,
3aJI0BI/IbHOTO HALIOBHEHHA Ta Hanpy>XeHH:A. AT 110/80 MM
pT.cT. Mexi BiJHOCHOI cepLieBOi TYIIOCTi PO3IIMPEH] BIiBO
Ha 1,5 cM Bijj cepeHbO-K/II0YNYHOI /TiHiI B V MiXpebep’i.
AyCKynIbTaTMBHO ceplieBa JisA/NbHICTb apUTMidyHa, TOHU
3/IeTKa IPUIITYIIEHi, CUCTOMYHUI IIYM Ha BepXiBLj, T.
BotkiHa, aknenT Il Tony Haj aopro. JKusit 36inpenni
B PO3Mipax 3a paXyHOK BiJIbHOI PijMHM, IIpY I1ajIbIIaLii
6e36omicHmit. HyokHiit kpait mediHKy BUCTYIIA€ 3-T1if1 pe-
OepHoi myru Ha 4 cM, 9y TIMBMit Ipy najbnanii. Cenesinka
Ta HUPKU He MajabIyloTbcs. CHUMIITOM NOCTYKyBaHH:A
HeraTUBHUIL 3 000X cTopiH. [Jo6oBuit fiypes 500 M.

XBopwuit o6¢cTexxennii (19.10.15p.): B 3araTbHOMY aHa-
nisi kposi anemia (Hb 67r/n, epurpouuru 2,33x10'%/11),
IITOE 30 MM/rop, 1efIKouTO3, TPOMOOLNTOICHIA, 3CYB
neyikouuTapHoi GopMyIli BIiBO 3a paXyHOK Ia/JN4KO-
ApepHux Helrpodinis (7%). B 6ioximiunomy anamisi
Kkposi: AJIT 275 OL/n, ACT 93 O[l/n, saranbumit 6110k
- 52/, 6inipy6in - 30,7-20,1-10,6 MKMOJIb/JI, KpeaTUHIH
-977,7 MKMOJb/ 11, ceuoBUHA 44,4 MMOJIb/ 1, Kasnblii 1,37
MMOJb/ 1, Kaniit 4,39 MMonb/1, HaTpiil - 124,4 MMOb/ 1.
Imoko3a kposi - 4,2 Mmonb/n. Koarynorpama: ¢i6pu-
HoreH - 4,88 r/m, IITY 13,2 cex., IITI 83%, AYTY -31,6
cex., MHB - 1,19. B 3aranpHOMYy aHanisi cedi: nmuToMa
Bara 1018, 6imok 0,625 1/, I[yKop He BUAB/IEHNUI, epy-
TpouuTy 4-6 B 1071 30py, nevikouuTty 10-12 B moni 3opy,
LWTIHAPH, COmi, 6aKkTepii, ciu3 He BUSB/IEH], HOOFMHOKI
eniTeniabHi KIITUHN.

EKT (19.10.15p.): Cunycosa Taxikappis, YCC 122 yu/
xB. Bepruxanbhe nonosxenHa EBC. 3H1KeHMI BOIbTaXx
QRS y cranpapTHuX i nocuneHux BifBemeHHAX. limep-
Tpodia miBoro MIyHOUKY i3 AmcTpodiero Ta imemiero
3aHb0-60K0BOI AiAHKY. YacTi mOOnMHOKI LUTYHOYKOBI
€KCTPacUCTOJIN.

ExoKC (20.10.15p.): miTpanpHuil K1ana - ¢popma
“M” nopibHa, pyxX CTY/IOK pisHOHampasieHnit. Tppox-
CTYZIKOBMII KanaH - ¢opma “M” nopibHa, pyx cTyI0K
pisHOHampaBieHuii. AopTa iiaMeTp Ha piBHI cMHYCiB 29
MM, PyX/IMBiCTb He 3HVDKeHa. AOpTa/IbHUII KIalaH — 6e3
3MiH, PO3SKPUTTA cTynoK 18 mm. JliBuit mnynodok KJJP
58 mm, KCP 44 mm, KIIO 167 M, KCO 88 mi, YO 73 M,
®B 47% - 3HmKeHa noMmipHo. ITopoxxHuHa 36iMbIIeHA
noMipHO. MIiXIITyHOYKOBa nepeTuHKa - 9-10 MM, He
IIOTOBIIEHA. 3aJHA CTiHKa JiBOrO IITYHOYKa 9-10 MM,
He norosleHa. JliBe nepencepnda 40 MM, pos3lIMpeHO
noMipHo. IIpasuit maynodox KIP 30 MM, mopoXHMHA
He posmupeHa. Pigunu B nepukappi Hemae. BUCHOBOK:
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36inpuieni nisi Bigminu cepus. IToMipHO 3HM>KEHA CKO-
pOT/INBa 3JaTHICTb MiOKapAy.

IIpu ynpTpasByKOBOMY JJOCTi/I)XE€HHi OpraHiB 4epeBHOI
nopoxxuuun (20.10.15p.): TTeuinka mpasa gons 14,0 cm,
niBa 4,7 cM, He 36i/blIIeHa, CTPYKTYpa IoculeHa. B mpa-
Bill IJIeBpaJIbHill IIOPOXXHNHI Bi/JIbHA piinHA y BENIMKIil
Kinbkocti. KoBunuit Mixyp moposxeHoi ¢opmu, cTiHka
0,3cM, ocap >)XOBYi Y BENMKill KiTbKOCTi, X0negox 0,4cm.
I[TignryHkoBa 3a103a He 361/blIeHa, OfHOPi/{HA, KOHTYpU
yiTki. [IpaBa HupKa B TUIOBOMY Micwi 9,2x4,2cM, mapeH-
xima 1,5cm, UMK yminbHeHnit, napeHximMa MocuIeHol
€XOreHHOCTI. JIiBa HMpKa B TUIIOBOMY Mici 9,8x5,1 cwm,
napenxima 1,7 cm, YMK yminbHenuii, mapeHxima Io-
CUJIEHOI eXOTeHHOCTi. B /iBill meBpanbHill MOPOXKHMHI
BinbHa pigmua. Cenesinka ToBmMHA 3,5 cM. BucHOBOK:
Hedput. IBocTOpoHHIII 11€BpUT. 3aCTitHNMIT )KOBYHUIA
Mixyp. [TocuneHHa CTpyKTypy NEYiHKM.

XBOpMIL KOHCY/IBTOBAHUI Ha Cifo KapJi0I0roM, HEBPO-
IIaTOJIOTOM.

Ha migcraBi oTprMaHuX gaHux OyB BCTAaHOBJIEHWIA
nonepepHiit giarnos: XXH V cragis: rnomepynonegpur,
CE4OBMII CUHAPOM B IOEJHAHHI 3 XPOHIYHMM TyOY/IOiH-
repcruiianbauM Hedppurom. XHH IV crynens. Omnirypis.
AprepianbHa rineprensis Il crynens, 3 crapii, Bucokoro
pusuky. Bropunna (HeporeHHa) HOpPMOXPOMHA aHeMis
TAXKKOTO CTyIeH0. BropuHHa Kappiomionaris, 4acTi
exctpacucronyu. CH IIb. ®HIII. BropuxHa AucHupKya-
TOpaH-ucMeTabo/iuHa-TOKCUYHA eHIledanonaria Ilcr.
3 PO3CiAHHOI OPraHiYHOK CMMITOMATUKOI, BEHO3-
HO-JVICTeH3iTHNM cuppoMoM. BroprunHa gucmeraboniy-
HO-TOKCHYHA TIOJIiHepomnaTis 3 ceHCOpHO-pedieKTop-
HUMM PO3/IajiaMul.

BpaxoByloun mpoBefieHe IONEpeNHE NTiKyBaHHA (Tap-
mudepoH, HiTpocopbiT, KeTocTepni, cydep, BigMuri
epUTPOLNTH, MeTaMAKC, KOPBiTiH, neBodoKcannH),
Oyno npusHaueHo iHy3iitHy, fe3iHTOKCUKALilIHY, aHTH-
apUTMIiYHY, aHTUTi[IepTeH3UBHY, MeTaOO/liYHy MeMOpaHO
crabinisyiouy, fiypeTudHy, IpOTMAHEMiYHY TepaIiio Ta
eHTEepPOCOPOEHTI.

IMpu ®I'C (20.10.2015p.) BUsiB/IeHA epO3UBHA FACTPO-
nyoneHomnarid. KoHCy/lIbTOBaHMII TaCTPOEHTEPOIOTOM,
BMCTABJIEHNI [JiarH03: XPOHIYHMI T€NIaTUT 3 BUPAKEHO0
aKTMBHICTIO B CTa/Jjil 3arocTpeHH:A. Epo3uBHMIL racTpuT B
CTaflii 3arOCTpEHHA.

Koncynbrosannit opranbmonorom (20.10.15p.): Axrio-
HaTis CiTKiBOK IO rinepToHiYHOMY THITy 060X o4ert. Kon-
cynbroBaHmil peBMaTonoroM (21.10.15p.): OcreoapTpos
3 YpaXKeHHAM CYyITI06iB KMUCTell, CTOII, CKPOHEBO-HIDK-
Hbo-1enenHux cyrnobis (CHIIC). COH II.

XBopuit 3HAXOIMBCS Mif I[OfeHHUM KIiHiKO-1abo-
paToOpHMM KOHTpo/neM. B sarasrbHOMy aHanisi Kposi
Man Miclie: cTiiika Bakka aHeMiss: HB 80-75-73-72-62-
69-66 r/n, npuckopenus IIOE pgo 50 mm/rogm, neiiko-
uTo3 fo 23,9x10°/71, piBerp TpoMOOLUTIB 30inMbIINBCS
112-134-152-181-257-243-229-213x10°/11. B 6ioximiunOMYy
aHasli3i KpoBi: kpeaTuHiH 805-664-734 MKMO/b/ /1, CEYOBU-
Ha 65,9-57,9-44,4-50,5 MMo7Ib/11, ceyoBa KucnoTa 1101-839
MKMO7Ib/ T, anbbyMiH — 36-27,2-32 r/n. PiBens 6inipy6ina

i TpaHCcaMiHa3 3HM3MBCA 10 HOPMA/JIbHUX 3Ha4YeHb. B
3arajJibHOMy aHasisi cedi 3MiH CyTTEBUX, NOPiBHAHO
3 IOCTYIUICHHAM, He BifOynocs. [lo6oBa mpoTeinypisa
(21.10.15p.) - miypes - 0,750 1, 6inok 0,294 r/mo6y. B ana-
nisi ceui 3a Heunmopenxom (21.10.15p.): neitkoumtu 1500
B 1 mu, eputpouutyt 750 B 1 ML, umninppu 15. Iocrilina
6akrepiypis. [Tocis cedi Ha Mikpodnopy (21.10.15p.): 10°
reMOJIITUYHNII eHTePOKOKYC (heKaJIic, Yy TIMBMIl JO aM-
niunniny, pocominuny, pypamary. IIpusnadena Binmo-
BifHa aHTUMIKpoOHa Teparis. OTpuMaHi JOFATKOBI faHi
obcrexxerb: RW (22.10.15p.) - HeraTuBHa. AHTHTINIA O
BDUI(22.10.15p.): He BusiBneHo. AuTtutina jo HCV, HBs-Ag
(22.10.15p.): He BUABTIEHO.

3 HApOCTAHHAM K/IiHIYHOI CUMIITOMATHUKM TifpoTopaKca
22.10.15p. 6yna mpoBefieHa IUIeBpa/bHA MYHKIIiA. AHai3
IUIeBPa/IbHOI PIIMHNL: OCTABIeHO 3 (iOPO3HUM 3IyCTKOM
10,0 my1, ¢/>k /11 ¢/, MyTHa 11/1] IPO30pa, 6iIoK 7,26 /1,
peakuia PiBaibra mosurusHa. Mikpockormisa: Me3orertiii 6a-
raTo, IMIKOLMTYPis Bce 11/3, HeitTpodinis. BK - He BusBeHo.
JHociimKeH A IJIeBpa/bHOL PilMHM Ha aTUIIOBI KJIITMHM:
BUSBJICH] KJITVHY NIPOTTi(epyI0uoro Me30oTelito, AeTPUT.

BpaxoByuu noniopraHHicTh ypaXkeHb, LIBUJIKE IIPOTpe-
CYBaHH: XpOHIYHOI XBOPOOM HMPOK (LIBUAKICTb KITy604-
KoBOI ¢inbrparnii (25.09.15p.) — 5,54M71/XB.) Ta PO3BUTOK
HMPKOBOI HelOCTaTHOCTI, aHypio (20.10.15p. go6osui
niypes 100 M cedi npu ajekBaTHiil iHQY3iliHiil Ta Bu-
paxkeHiit fiypeTnyHiil Tepamii), cTabiIbHO BaXKKUII CTaH
XBOPOTO gudepeHIiianbHa fiarHoCTHKa IPOBOAMIACH MIXK
CHCTEMHMM YPa)K€HHAMU CHOTY4YHOI TKAaHMHY, CUCTEM-
HMMIU BacKy/iTaMu (IlepeBary BifjilaBalyu BY3TMKOBOMY
omiapTepiiTy) Ta HEOIIACTUYHUM IIpouecoM. [lyis mo-
CTaHOBKU K/TiHIiYHOTO iarH03y 6Y/I0 HEJOCTATHDO JAHMX.

22.10.15p. 3a pilleHHAM KOHCHU/IiyMYy XBOPOMY ITOKa3a-
HO IIPOBefleHH:A ceaHciB roctporo remopianisy (I'TII) ta
B IIOfa/IbIIOMY TiKyBaHHSA METOZIOM IE€PUTOHEAIbHOTO
miamisy (IL11). OrpumaHna 3ropa xsoporo. IIpoBegena
IMIITaHTAallid IepUTOHEaIbHOrO KaTeTepa i xBopnii 3 28.10
3HaxonuBcs Ha [1]1.

3 25.10.2015p. mix yac npoBefeHHs ceaHcis ['T]] moun-
Ha€ 3HIDKYBATHCh apTepianpHmit Tuck (115/60-105/70 MM
pT cT.). BigHOBMIOETBCA Aiypes mo 1000 mi/mo6y.

30.10.15p. Ta 04.11.15p. Ba>KKMii CTaH XBOPOT'O, HEMOXK-
NMBICTh Ta HeedeKTUBHICTb mponenypu 1], 3ymoBuB
nposefenHsa ceancy I'T/. 12.11.15p. — cTaH XBOpOro
Ba)KKMIL, IPOBEJIEHNII C€aHC TeMOfiai3y — i30/IbOBaHa
ynbrpadinprpania. Hapocralors Habpsaku. Ilagae ap-
TepianbHMit THCK - 90/60 MM pT.cT. Jo60BNMII Hiypes He
nepesuitye 300 M. Ilepennra cBiXke 3aMOpOXKEHa IIa3Ma.

[MocunenHs 60710 B Cyrno6ax HYDKHBOI Ije/Ieln, IIevo-
BOMY IIOACI, ITOsIBA CKYTOCTI [ja/ia MifiCTaB/ PEBMATO/IOTy
(12.11.2015p.) 3amiffo3puT y XBOPOro peBMAaTOIfHUI
aprpur. [Ipu nogatkoBomy o6cTesxenHi (13.11.15p.): CPE,
ACIJIO, mapkepu ANCA, peBMO(aKTOp — IOKa3HUKM He-
ratusHi. Ha peHTreHorpami Kucreii jasi 3a peBMaTOLHII
apTpUT BifCyTHi.

Y 3B’A3Ky 3 BMpPa)XeHUM T'OJIOBHUM 00JIeM, IOSBOI0
adonii, 03Hak Oy/1bOAPHOrO CMHAPOMY IIpM HOBTOPHII
KOHCY/bTaLlii HeBpomnaTonora 16.11.2015p., Heiipoxipypra
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17.11.2015p. pexomeHnfoBano MPT romoBHOro Mo3ky,
enekTpoMiorpadiro kinnisok. [Jogatu fo nikyBanus L-yi-
3iHa ecUMHAT, HEMPAITiH, JePaKCOH.

Ha MPT ronoBHOro Mo3ky: pisko BUpa>keHa BHY TPillTH:A
rifpouedartis, MOX/INBO, 3 IeAKOI0 BHYTPidepeITHOIO Ii-
nepreHsiero. BupaxeHa arpocis BHacminok rigponedanii
MO30/MCTOrO Tina. IIoyaTKOBi O3HAKM AMCHVPKYIATOPHOI
eHnedasnomnarii. [Jesxe posumpenHs 60po3z Mo3Ky. Bipo-
TiJIHO, He Pi3KO BUPa)KE€HUI1 apTPUT CKPOHEBO-HIDKHbBOLIE-
nennux cyrno6is. Ocreoxonapos B C,-C. 2 cr. IIporpysisa
mixxpebuesnx auckis C,-C,, C.-C..

17.11.2015p. panTOBO y XBOPOI'O IIOCU/IIOETHCA 3a M1~
Ka, 3’ABJIAEThCA Kalle/b 3 BUIIIEHHAM He3HA4HOI Ki/lb-
KOoCTi MOKpOTHHHA. Ha penTreHorpami opraHis rpygHoi
KJIITKM O3HAaKM IpaBOOiYHOrO rigporopaxcy. Bukonana
IJIeBpa/IbHA MYHKLiA 3 aHA/Mi30M IUIEBpabHOI pifiMHM:
JKOBTA I1/11 KOBTA, 3/IeTKa MyTHa II/1] Tpo3opa, 6imok 1,1
r/11, peakuia PiBanpTa HeraTuBHa. MikpocKomis: emiTeniit
MajIo, neiikonuty 12-18 B 11/3, mepeBakHO MiMQOLUTIH,
E€PUTPOLUTY He3MiHeHi Ha % IOJA 30py.

18.11,,19.11.., 22.11.2015p. nposenenns I'T]I, nepenn-
Ta CBiXKa 3aMOpoOyKeHa IasMa. 3 24.11.15p. xsopuii Ha
IIJTAHOBOMY YOTHMPBOXTOLVMHHOMY IeMOJiai3i Tpu pasu
Ha TVDK/IEHD.

BpaxoByioun HassBHICTb Y XBOPOTO IOCTi/THOTO 60TbOBO-
ro cuHApoMy 6e3 yiTkoi 1okanianii (weneny, ippagianisa
B LIMITHY [i/IAHKY) Ta HEeMOX/IMBOCTI koBTaTy 23.11.15p.
BUK/IMKaHWI Ie/IeITHO-/IMLEBUI XipY T, AKUI BCTAHOBUB
niarnos: Aprpur CHIIC. bonposa aucdynkuia CHIIC.
KoHcynbroBaHMil CTOMaTONOIOM, BCTAHOBJIEHO JIiaTHO3:
A¢ro3Huit cTOMaTUT, PEKOMEHIOBAHO JOMATH MO JKYy-
BanHA apTputy CHIIC enexrpodopes 3 HOBOKaiHOM Ha
ypaxeny pninanky. Koncynbrosanuit JIOPowm, miarnos:
Xponiyanit cy6aTpodiuHmit puHiT, papuHriT.

JnA BUK/II0YE€HHA CUCTEMHOI ITaTOJIOTiI CITO/TyYHOI TKa-
HuHU BusHaveHi 30.11.15p. anturina go HarusHoi JHK
iHgeKc peakuil — 1,6 HeraTuMBHi, JeHaTyPOBAaHOI iHJEKC
peaxkuii - 1,87 HeratusHmMi1, popMantizoBaHoi iHgeKc pe-
akirii — 1,6 HeraTuBHa.

ITpoTArom BChOTO NeEpiofy MKyBaHHA Y XBOPOIO CIIO-
CTepiraay Ba)kKy aHeMilo, Pe3UCTeHTHY 10 Manbrodepy,
rinoTapgidepoHy, BHYTPUBEHHOTO BBe[leHH BeHO(epY,
KOMIIJIEKCIB BiTaMiHiB rpynu B, nmepenuBaHHsA epUTPO-
LUTapHOI Macl, CBDKe 3aMOPOXeHOI I1a3Mu eeKTy He
Iaj10, XBOPpUI BifMi4aB IOTipIIeHH: CTaHy. Big BBeleHHA
€PUTPONIOETVHY XBOPUIA BiIMOBMBCA.

07.12.15p. BKOTpe NpOBeNN 3a IOKA3aHHAMU ILJIEB-
panbHY IYHKIIiI0, aHa/Ii3 IJIEBPa/IbHOL PilMTHU TOTOXHI
IIOTIEPEHBOMY.

09.12.2015p. y XBOpOro BiMi4a€MO Pi3KO BUPaKEHMIA
aboMiHa/IbHMIT CMHAPOM, 6OJII0YICTD B AUIAHIII YCTaHOB-
7ieHoro neputoHeanbHoro karerepa. [Ipu KT - gocmimkenni
BUABJIEHO: O3HAKY HiIBUILIEHHA LI[i/IbHOCTI Ta 36i/IbIIeHHs
B 00’€Mi BE/IMKOTO Ca/IbHMKA (He MOXKHA BUK/TIOYNTI HEOII-
JIACTMYHMIA IIPOLIeC); IpaBoOiuHmMii rinpoTopakc. [IBo6iuHa
IIHeBMOHis (He BUK/IIOUEHO iH(apKT-ITHEBMOHIs); remaro-
MeTalis; HeOFHOPigHE MiBUILEHH LIbHOCTI MiJIIKipHOI
JKMPOBOI KJIITKOBMHM )KMBOTA Ta Tasy.
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PinleHHsAM KOHCiNiyMa y CKIaji BCiX CyMDKHUX CIIeLi-
a/liCTiB BCTAHOBJ/IEHUI iarHO3 BY3/IMKOBUII IIO/IiapTepiiT
XpOHiuHMI1 Tepebir, akTuBHA ¢asa, akTuBHICTB III cTyme-
HI0, 3 ypaKeHHAM Hupok: XXH V crapii mpononrosana me-
pUTOHeaNnbHMM AiajtizoM (3 28.10.15p): rmomepynoHedpur,
XHH IV crynens; cyrno6is: momiapTput, nomiapTpanirisa
3 ypaxxeHHAM cyrno6is kucreit, cron, CHIIC. COH IL;
JIET€Hb: IIYJIbMOHIT, rigporopakc, JIH II; cepus: kappiomi-
OIlaTifA, YacTa HUTYHOYKOBA €KCTPACUCTOiA 3 IepiofaMu
6iremenii. CHIIB, ®K IV, cucroniunnii Bapianr. Aprepi-
anbHa rineprensia III cTapii, 3 cTynyneHs, pusuk myxe
BMCOKMII; TPABHOTO TPAKTY: €PO3MBHMII TACTPOJYOEHIT,
renaTuT, FelaToLeNIoIAPHa HeJoCTaTHICTD 11, eHTepoko-
iT; mepudepuIHOi HEPBOBOI CUCTEMU: OMIHEPOIIATIS,
MO3KY: JUCLUPKYIATOPHO-AMCMETA00/IiYHO-TOKCUIHA
eHledanonatia. Bropunua HepporeHHa HOPMOXpPOMHA
aHeMifl TSKKOTro CTymeHo. AQTO3HMIT CTOMAaTUT. AH-
rionaTis CiTKiBKM IO TillepTOHIYHOMY THUITYy 000X OYeil.
IIpusHaveHa mynbc-Tepallisd INIIOKOKOPTUKOCTEPOITaAMIL.

10.12.2015p. y XBOpOro HapOCTa€ 3aAMILKa, IIOCUIIO-
€TbCS CepLEONTTH, TiIOTOHIA, 3 AB/AETCA KPOB B KaJli.
IIpu ornazi MpoKTosIora Ha epyaTLi Caiiy YOpHOTO Kamy
(0 MOXXMMBO MOB’SI3aHO 3 MPUITOMOM 3a/Ti30BMiCHMX
npenapariB), peKOMeH/[OBaHO IIpu cTabimisanii craHy
IpoBefieHHA ipirockomii, GpibpokonmoHOCKOMil.

Cran XBOPOTro He IIOKpalllyBaBCs, HAPOCTAE TiMOTOHIA,
Kapfio/noroM 3amifgo3peHa TpomboeMboisi mereHeBol
aprepii. EKT (10.12.15p.): Cunycosa Taxikapgis 3 YCC
118 yn/xB., IUTYHOYKOBi 9acTi eKCTPaCUCTONN 11O TUITY
6iremenii. Y nopisuansi 3 EKI Big 21.10.15p. 36inpmm-
7acs KibKiCTb eKCTPACUCTOI, 3MeHIImIacs enesanis ST
B V2-V3, peectpyerbca enesanisa ST B III BinBenenHi,
ameHumtaca fenpecisa 8 AVE Koarymorpama (11.12.15p.):
dibpunores - 6,3 r/m, IITY 22,7 cek., IITI 35%, AYTY -34
cek., MHB - 1,87. I-gimep 2,30m/ma. EKT (13.12.15p.):
Cunycosa Taxikapgia 3 YCC 110 yn/xs.. Hopmanbue
nonoxxeHHa EBC. Y nmopisuansni 3 EKI Big 10.12.15p.
36epiraerbca Taxikappisa, peectpyerbea 3. R y III Bins.,
36epiraeTbcs cybeHmoKapiaabHa imeMis B 60KOBii
CTiHIIi 7IiIBOTO LIYHOUYKY, IITYyHOYKOBi €KCTPaCUCTONN
He peectpytoThcs. Tpomonin T (13.12.15p.): 0,272 Hr/mi1.

BcranoBnenuit giarnos: IXC: roctpmit (13.12.2015p.) 6e3
3ybus Q mepeqHiit po3noBCIOKeHNIT iHpapKT MioKapay
niBoro nuryHouka. JIudysumit kapgiocknepos , CH IIb,
@K 1V, cucroniuunit Bapiant. Hemacusuna TEJIA (Big
10.12.2015p.). [IBo6iuHa HU>KHPOROIBOBA BOTHUIIEBA iH-
dapkr-nHeBMoHis. [IpaBobiunmii rinpoTopakc. Jlerenesa
HepocTaTHicTb II-III cT.

He 3Ba)katoun Ha Bce6iuHO IpoOBefeHe NTiKyBaHHS, 3a-
rajIbHMIL CTaH XBOPOTO IIPOrPECHBHO NOTipITYBaBCs, 3HN-
YKYBaJIVCh OKa3HVUKY TeMOJVIHAMIKM, epeKTUBHICTD pe-
aHiMaLillHKX 3ax0fiiB epexTy He mpyuHecna i 14.12.2015p.
Oya KOHCTaToBaHa 6io/oriYHa CMEPTB.

ITpu MopdonorivHOMy JOCIIIPKeHHI BUABIEHO, IO Y
xBoporo I. 6y/0 cucteMHe ypaKeHHs Cy[IUH apTepiajb-
HOTO TUITy CEPEHbOTO Ta MAJIOro Kalibpy — By3/IMKOBUIL
HosiapTepiit, AKke IpoABWIOCA Npoidepaliero 30BHiII-
HiX 060/IOHOK 3i 3By>KeHH:AM Ta 06/IiTepalii€o MpocBiTiB



CKIALHUI KNIHIYHUIA BUNALOK BY3/IMKOBOTO MOJIAPTEPIITY KPI3b MPU3MY YPAMKEHHSA HUPOK

apTepiil Ta apTepiosl HUPOK, CepLs, II€4iHKM, TOJTOBHOTO
MOS3KY, IIIJTYHKY, JIET€Hb, i JIIJTyHKOBOI 371031, BEJIMKOTO
calbHMKA. 3aXBOPIOBAHHA YCKIATHUIOCA PO3BUTKOM
ABOGIYHOTO BTOPUHHOTO (i6pOIIacCTMYHOTO ITIOMepy-
JIOHe(pPUTY 3 IIEPEXOfIOM Y He(POCK/IEPO3 Ta PO3BUTKOM
ypemil (ypemiunmit moniceposurt: rigporopaxc 2050mi,
acumt 500M1, epO3UBHMI TACTPUT, ypeMidHMIT HAOPSIK Jie-
TeHb, KpeaTHiH 977,7MKMO/Ib/ 1), 3 IPUBOAY YOTO XBOPMIL
OTPUMYBaB JTiKyBaHHS HUPKOBO-3aMiCHY Tepaililo (remo-
Iiamis, HepUTOHIaNbHUI [jiasi3), a TAKOXK — BOTHUIL[EBOTO
HEKpO3y MiOKapjy IepefIHbOI CTiHKM JIiBOTO LITyHOYKa
cepl, AuQy3HUX BOTHMUI 3BAIlHIHHA B Miokappi. Are-
JIEKTa3y HIDKHIX Jlofiell IpaBoi Ta /1iBoi yiereHi. Benosne
HOBHOKPIB ‘s Ta MapeHXiMaTo3Ha JUCTpodis BHYTPilIHIX
oprasiB. BHac/IiJoK nepeBa)KHOTO Ypa>k€HHS HUPOK,
Yy XBOPOIO BMHMK/IA iHTOKCUKALIifA, AKY i Clify BBaXKaTn
6e3nocepeHbOI0 IPUYNMHOI CMEPTI.

[Tpu ricTonorivyHOMy ZOCIiPKeHHI: HUPKY — IUCTpodisa
i HEKPO3 KaHa/IbL|€BOTO EIIiTeNiA, BOTHUILLEBO- KaHa/Iblli 3
PO3IINPEeHNMH IIPOCBiTaMI, 3alI0BHEHi KOJIOINONOAiOHO0
PE€YOBMHOI0, MiCLAAMY 3 ABUILAMMY CKJIEPO3Y, OCHOBHA Maca
KITy0OUKiB y CTaHi TOTaIbHOIO CKJIEPO3y Ta TialiHO3y 3
po3pocTaHHAM Gi6pO3HOI TKAHMHM MTAPaAIZIOMEPYIAPHO,
OKpeMi IOOAVHOKI KTyOOUYKY 3 ABUIJAMY BOTHUIIEBOTO
CKJIepo3y, B iHTepcTuiii AudysHe pospocTaHHA (Hibpo3-
HOI TKaHVHM i BOrHUIeBa TiMonyTapHa indinprpanis,
OymoBa CBIiT/IO KIITMHHOI aleHOMM 3 KPOBOBVIMBAMI,
IIOBHOKPIB ‘s CY[JUH BEHO3HOTO TUITY, CTIHKM apTepili ce-
PenHbOro Kanibpy Ta apTepios B yciX MO/AX 30py 3HAYHO,
AudysHO MOTOBILEH] 32 paXyHOK po3pocTaHH:A Gpibpo3HOI
TKaHMHY [IepeBaXKHO 30BHILIHBOI 000/IOHKM, IX IPOCBiTH
3BY>K€Hi, MiCLIAMU TOTaIbHO.

B nerenax BOrHmileBe IMOTOHIIEHHA CTiHOK a/bBeO
Ta TOJEKYAU PO3PMBH, B a/IbBeOIaX HAOPsAKOBA pifNHa,
3/TyLIEeHNIT aTbBEeOIAPHMIL emiTeriit, reMocifepodary, B
iHIMX IOTAX 30py — AMy3He NOTOBILEHHA MiKa/IbBeo-
JIAPHUX IIEPETUHOK, BOTHUILA aTEe/IEKTa3iB 31 3Ty eHHAM
a/IbBEOJIAPHOTO EIIiTENiI0, HIOBHOKPIB 'S CyIVH BEHO3HOTO
TUILY, IVIeBPa IIOTOBIIEHA, HAOPSKIIA, 3 [U(y3HOIO TOMip-
HoIo 1iMpounTapHo0 iHpiIBTpali€lo, TepudpoHXiaTbHO
He3HayHe po3pocTaHHA (iOpO3HOI TKaHNMHY, CTIHKM ap-
Tepiit cepegHbOro Kamibpy Ta apTepion 3Ha4HO AUPY3HO
HOTOBIIIEHi, 3a PaXyHOK pO3pOoCTaHH:A GpiOpO3HOI TKAHMHYI
30BHIIIHBOI 0OOJIOHKY, IPOCBIT IX Pi3KO 3BYXKEHMUIT, Mi-
KpoaHeBpusMiL. B cepii gucrpodis kappiomionnris, Ta
TaKi )X CY[IJMHHI 3MiHU, K MM CIIOCTEPIra€EMO B JIETEHAX,
HIUPKax, MeYiHIli, TOJIOBHOMY MO3KY, IUTYHKY, ITi[JII/TyH-
KOBIJ1 3271031 Ta BEJIMKOMY Ca/IbHUKY.

BUCHOBKU

IIpencraBneHuit KIiHiYHMIT BUNAJOK HAIALHO Je-
MOHCTPY€E BCIO CK/IAJHICTh Ta 6araTOrpaHHIiCTb JaHOTO
3aXBOPIOBaHHA. PeKOMeHIOBaHi [jiarHOCTUYHI MapKepu,
HAIlpUK/Iafl, CEPOIO3UTHBHI II0 peBMaTOiffHOMY (paKTo-
py, nosutuBHi ANCA f10 Miefronepokcusasu, B JesAKUX
BUIIaJKaX MOEJHAHI 3 MO3UTUBHOIO 110 aHTUTIZIAM [0
IpOTeiHa3y-3; HOCIJICTBO aHTUTEHY BipyCHOTO IeaTuTy

B, xopenanis 3 piBHeM C-peakTuBHOro nporeiny [12] -
Oy/Iu He IIOKa30BYIMH Y JAHOTO XBOPOTO.

AmnriorpagiuHe JOCTiIKeHHS, sIKe 1a1o 6 3MOTy BUABH-
TV aHEBPU3MATIYHi PO3IIVPEHH:A CyAuH (MiKpOaHeBpuU3-
M), OK/II03i1 i CTeHO3Y IPiOHMX i cepeHiX CyaNH YepeBHOI
IIOPOXHUHY, & TAKOX BiICYTHICTh KOHTPAaCTyBaHHA
JVICTAJIBHUX CETMEHTIB BHYTPIIIHbOOPTaHHUX apPTEPIt i
apTepion (cuMnToM «obropinoro fepesa»), 6yno npoTu-
IIOKa3aHe HAaABHICTIO Y XBOPOI'O TEPMiHa/IbHOI HMPKOBOI
HEeIOCTAaTHOCTI.

HaitinpopmMaTuBHImMM iHTPpYyMEHTa/IbHUM METOHOM
y miarmoctuni BII 3ammmraernbes nposenenHs 6iomcil 3
mopgonoziunum docnioxennsam npenapamis. Hait6inbiu
OOCTYIIHMMU I TiCTOJIOTiYHOTO NOC/IiIKEHHA € 1IKipa,
CTETHOBMII HEPB, M 513U, MeYiHKa, psiMa KMUIIKA i IEYKN.
biomncia Hupkxu, npu gaHOMY 3aXBOPIOBaHHI, 3aCTOCOBY-
€TDHCA PiIKO, B 3B>3KY 3 MOXK/IMBOI KPOBOTEYEI0, BHAC-
TiJOK TpaBM aHEBPUS3M, i, AK IIMIIYTb, IeAKi aBTOPU, HE €
crrenudivunoro as BIL.

Pigko Mo)xHa mo6aunTy ABi OFHAKOBI KIiHIYHI Kap-
tHu BII, TOMy HakonmyeHHA KIiHIiYHOrO MOCBify fmae
MOXX/IMBICTb CBOE€YACHO PO3IIi3HATH, AiarHOCTYBATH i,
Bi/INIOBiIHO, IPM3HAYNTY a[IeKBaTHE JIiIKyBaHHA.
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SCIENTIFIC AND PRACTICAL CONFERENCE
WITH INTERNATIONAL PARTICIPATION
“MEDICINE OF BORDERLINE CONDITIONS: THEORY AND PRACTICE OF PRENOSOLOGICAL DIAGNOSTICS, TREATMENT
AND PREVENTION OF OCCUPATIONAL DISEASES”

DEAR COLLEAGES!

We inform you about the holding, and invite you to take part in the scientific and practical conference with international participation “Medicine
of borderline conditions: Theory and Practice of Prenosological Diagnostics, Treatment and Prevention of Occupational Diseases” which will
be held on September 25-26, 2018 in Kharkiv, Ukraine with the participation of the scientists and doctors on occupational hygiene, occupational
pathologists and other specialists in the field of preventive and clinical medical organizations, organizers and heads of health care institutions,
representatives of public organizations, industrial enterprises of Ukraine, Armenia, Poland, Germany and other countries. This conference is included
in the “Register of congresses, symposiums and scientific-practical conferences, 2018” which is published by Ministry of Public Health and National
Academy of Medical Sciences of Ukraine.

BASIC THEMATIC DIRECTIONS OF THE CONFERENCE:

« Creative heritage of the founders of world and native occupational medicine.

« Prospects for the further development of occupational hygiene and occupational pathology.
« Theoretical foundations and practice of medicine of borderline conditions.

« Review the existing health paradigm.

« Reforming the medical sector based on its prophylactic orientation.

« Prenosological diagnostics of occupational diseases.

« Correction of pre-pathological conditions in the prevention of occupational diseases.

» Modern methods of health research and technology for its preservation.

» Medical aspects of vocational education, vocational guidance and vocational guidance.
« Psycho-hygiene of labor, upbringing, education, daily life, extraordinary situations.

o Actual problems of higher medical education in the field of medicine.

Llanguages of the conference: Ukrainian, English, Russian

Materials of the conference will be published:
like abstracts in the digest “Medicine of Borderline Conditions: Theory and Practice of Prenosological Diagnostics, Treatment and Prevention
of Occupational Diseases”;

»

like articles in the magazines “Experimental and Clinical Medicine”, “Wiadomosci Lekarskie” (Poland).

On the questions related to the organization and conducting the Conference call

Volodymyr Korobchanskiy +38067-735-42-24 Oleg Melnik +38067-771-78-96
Olena Drokina +38050-303-34-94 Tetyana Saikova +38099-623-07-55
Ivan Bezsmertniy +38050)93-80-99 gt1923@ukr.net; sanlabemindi@ukr.net
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