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Abstract
This study aimed to describe seasonal features of
leptospirosis clinical course and laboratory changes in
patients with this disease in the Lviv region.
Material and Methods. We conducted a retrospective
analysis of 395 medical cards of patients with a diagnosis
of "Leptospirosis" who were treated at the Lviv Regional
Clinical Hospital of Infectious Diseases for a period of
15 years. The results were statistically processed using
Fisher's bilateral test.
Results and Discussion. This manuscript analyzes the
seasonal features of the clinical course of leptospirosis
in the territory of the Lviv region. Despite the highest
frequency of leptospirosis cases in the summer-autumn
period, the most severe course was observed in spring
and winter. This can be explained by a decrease in the
body's reactivity during these seasons of the year. It has
been established that with leptospirosis, the severity of
the disease, as well as the severity of the main symptoms
and changes in laboratory parameters can be conventionally
expressed in the following order: spring > winter > autumn
> summer. Jaundice was observed oftenest in patients
with leptospirosis during winter, the main complications
of leptospirosis (acute kidney failure, toxic shock

© 2024 by the author(s).
This work is licensed under Creative Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/

Ðåôåðàò
Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷åííÿ ñåçîííèõ îñîáëè-
âîñòåé êë³í³÷íîãî ïåðåá³ãó ëåïòîñï³ðîçó, à òàêîæ ëà-
áîðàòîðíèõ çì³í ó ïàö³ºíò³â ³ç ö³ºþ ïàòîëîã³ºþ íà
òåðèòîð³¿ Ëüâ³âñüêî¿ îáëàñò³.
Ìàòåð³àë ³ ìåòîäè. Ìè ïðîâåëè ðåòðîñïåêòèâíèé
àíàë³ç ìåäè÷íèõ êàðò 395 ïàö³ºíò³â ³ç ä³àãíîçîì "Ëåï-
òîñï³ðîç", ïðîë³êîâàíèõ ó Ëüâ³âñüê³é îáëàñí³é ³íôåê-
ö³éí³é êë³í³÷í³é ë³êàðí³ ïðîòÿãîì 15 ðîê³â. Ñòàòèñ-
òè÷íèé àíàë³ç â³äíîñíèõ âåëè÷èí ïðîâîäèâñÿ çà äîïî-
ìîãîþ äâîõñòîðîííüîãî êðèòåð³þ Ô³øåðà.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó ñòàòò³ ïðîàíàë³çîâà-
íî ñåçîíí³ îñîáëèâîñò³ êë³í³÷íîãî ïåðåá³ãó ëåïòîñï³-
ðîçó íà òåðèòîð³¿ Ëüâ³âñüê³é îáëàñò³, ïî÷èíàþ÷è ç
2002 ðîêó. Ïîïðè íàéá³ëüøó ÷àñòîòó âèíèêíåííÿ âè-
ïàäê³â ëåïòîñï³ðîçó ó ë³òíüî-îñ³íí³é ïåð³îä, íàéòÿæ-
÷èé ïåðåá³ã ñïîñòåð³ãàâñÿ íàâåñí³ òà âçèìêó. Öå ìîæ-
íà ïîÿñíèòè çíèæåííÿì ðåàêòèâíîñò³ îðãàí³çìó ó
ö³ ïîðè ðîêó. Âñòàíîâëåíî, ùî ïðè ëåïòîñï³ðîç³ òÿæ-
ê³ñòü õâîðîáè, à òàêîæ âèðàæåí³ñòü îñíîâíèõ ñèìï-
òîì³â òà çì³í ó ëàáîðàòîðíèõ ïîêàçíèêàõ ìîæíà
óìîâíî âèðàçèòè òàêèì ðÿäîì: âåñíà > çèìà > îñ³íü
> ë³òî. ²ç ñåçîííèõ êë³í³÷íèõ õàðàêòåðèñòèê ëåïòî-
ñï³ðîçó ñåðåä ãîñï³òàë³çîâàíèõ ïàö³ºíò³â íàéá³ëüøå

Clinical medicine                                                                                                                              Êë³í³÷íà ìåäèöèíà
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Âñòóï
Çà äàíèìè Âñåñâ³òíüî¿ îðãàí³çàö³¿ îõîðîíè
çäîðîâ'ÿ ùîð³÷íî ó ñâ³ò³ îô³ö³éíî ðåºñòðóºòü-
ñÿ áëèçüêî 1 ì³ëüéîíà âèïàäê³â ëåïòîñï³ðîçó
[1]. Çàõâîðþâàí³ñòü íà ëåïòîñï³ðîç êîëèâàºòü-
ñÿ ó çíà÷íîìó ä³àïàçîí³, ñÿãàþ÷è íàéâèùèõ
öèôð ó ðåã³îíàõ ³ç òðîï³÷íèì êë³ìàòîì, ùî
çóìîâëþºòüñÿ ìîæëèâ³ñòþ òðèâàë³øîãî âè-
æèâàííÿ ëåïòîñï³ð ó íàâêîëèøíüîìó ñåðåäî-
âèù³ çà ðàõóíîê ïîºäíàííÿ âèñîêèõ òåìïå-
ðàòóð ïîâ³òðÿ òà çíà÷íî¿ âîëîãîñò³ âíàñë³äîê
³íòåíñèâíèõ îïàä³â [2]. Çàõâîðþâàí³ñòü íà
ëåïòîñï³ðîç â Óêðà¿í³ êîëèâàºòüñÿ ó ìåæàõ
0,28-1,53/100 òèñÿ÷ íàñåëåííÿ ïðîòÿãîì îñ-
òàíí³õ äâàäöÿòè ðîê³â, òîä³ ÿê â ªÑ ó 2021 ðîö³
ïîêàçíèê çàõâîðþâàíîñò³ ñêëàâ ëèøå 0,2/100
òèñÿ÷ íàñåëåííÿ ç íàéâèùèì ïîêàçíèêîì

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine

ïðèâåðòàþòü óâàãó íàñòóïí³: æîâòÿíèöÿ íàé÷àñò³-
øå â³äçíà÷àëàñÿ âçèìêó, îñíîâí³ óñêëàäíåííÿ ëåïòî-
ñï³ðîçó (ãîñòðå ïîøêîäæåííÿ íèðîê, ³íôåêö³éíî-òîê-
ñè÷íèé øîê òà òðîìáîãåìîðàã³÷íèé ñèíäðîì) - ïðî-
òÿãîì âåñíÿíèõ ì³ñÿö³â, à ïíåâìîí³ÿ - âçèìêó. Ç³ çì³í
ó ëàáîðàòîðíèõ ïîêàçíèêàõ óâàãè çàñëóãîâóþòü íà-
ñòóïí³: òðîìáîöèòîïåí³ÿ òà ñóòòºâà àíåì³ÿ áóëè
á³ëüø âèðàæåíèìè ó ïàö³ºíò³â íàâåñí³, à ëåéêîöèòîç
òà ã³ïåðàçîòåì³ÿ - âçèìêó.
Âèñíîâêè. Îòðèìàí³ äàí³, ÿê³ õàðàêòåðèçóþòü êë³-
í³êî-ëàáîðàòîðí³ ñåçîíí³ îñîáëèâîñò³ ïåðåá³ãó ëåï-
òîñï³ðîçó, çàñâ³ä÷óþòü ôàêò òÿæ÷îãî ïåðåá³ãó ëåï-
òîñï³ðîçó íàâåñí³ òà âçèìêó ïîð³âíÿíî ç ³íøèìè ïî-
ðàìè ðîêó.

syndrome and thrombohemorrhagic syndrome) - during
the spring months, and pneumonia - in winter. Among
the changes in laboratory data, the following deserve
attention: thrombocytopenia and significant anemia are
more pronounced in patients during spring, and
leukocytosis and hyperazotemia in winter.
Conclusions. The obtained data, which characterize the
clinical and laboratory seasonal features of leptospirosis,
testify to the fact that the course of leptospirosis is more
severe in spring and winter compared to other seasons.

0,46/100 òèñÿ÷ íàñåëåííÿ ó Ôðàíö³¿ [3, 4]. Äëÿ
òåðèòîð³é ³ç òàêèì êë³ìàòîì, ÿê Óêðà¿íà, òè-
ïîâîþ º ë³òíüî-îñ³ííÿ ñåçîíí³ñòü, ùî â³äîá-
ðàæåíî íà Ðèñ.1.

Â³äîìî, ùî ñåçîíí³ ôàêòîðè íàâêî-
ëèøíüîãî ñåðåäîâèùà, à òàêîæ åíäîãåíí³ ñå-
çîíí³ ðèòìè ô³ç³îëîã³÷íèõ ïðîöåñ³â ìàþòü
çíà÷íèé âïëèâ íå ò³ëüêè íà ïðîöåñè ïðèðîä-
íî¿ àäàïòèâíî¿ ñàìîðåãóëÿö³¿, àëå é íà ïàòî-
ëîã³÷í³ ñòàíè òà êë³í³÷íèé ïåðåá³ã áàãàòüîõ
õâîðîá. Ñóòíiñòü ði÷íèõ áiîðèòìiâ, òîáòî ñå-
çîííèõ êîëèâàíü, ñêëàäàº âèðîáëåíà â ïðîöåñi
ôiëîãåíåçó ðåàêöiÿ îðãàíiçìó íà âïëèâ ñïðè-
ÿòëèâèõ òà íåñïðèÿòëèâèõ ïîäðàçíèêiâ â ð³çí³
ïîðè ðîêó. Â îñíîâi áiîëîãi÷íèõ ðèòìiâ ³ç ði÷-
íèì ïåðiîäîì ëåæàòü åíäîãåííi ìåõàíiçìè ñå-
çîííèõ ðèòìiâ, ðåàêöi¿ íà ñèãíàëüíi ôàêòîðè

Ðèñ.1
Ñåçîíí³ñòü çàõâîðþâàíîñò³ íà ëåïòîñï³ðîç íà ïðèêëàä³ ïàö³ºíò³â, ÿê³ ë³êóâàëèñÿ

 â Ëüâ³âñüê³é îáëàñí³é êë³í³÷í³é ³íôåêö³éí³é ë³êàðí³ (ÊÍÏ ËÎÐ ËÎ²ÊË) ó 2002 -2023 ðîêàõ
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ñåðåäîâèùà (òðèâàëiñòü ñâiòëîâîãî äíÿ, íà-
ïðóæåíiñòü ãåîìàãíiòíîãî ïîëÿ, ïîÿâà àáî âiä-
ñóòíiñòü îêðåìèõ êîìïîíåíòiâ ¿æi), ïðèñòî-
ñóâàëüíi ðåàêöii ó âiäïîâiäü íà çìiíó îáñòàâèí
i îñíîâíèõ ïàðàìåòðiâ çîâíiøíüîãî ñåðåäî-
âèùà, çîêðåìà òåìïåðàòóðè, âîëîãîñòi, àòìîñ-
ôåðíîãî òèñêó [5, 6]. Âïëèâ ñåçîííèõ ôàêòî-
ðiâ íàâêîëèøíüîãî ñåðåäîâèùà âèÿâëÿºòüñÿ
ÿê ïðè áåçïîñåðåäíüîìó âïëèâi íà îðãàíiçì
àáiîòè÷íèõ, àñòðîêëiìàòîãåîãðàôi÷íèõ ôàêòî-
ðiâ, òàê i ó âòîðèííié äi¿ áiîòè÷íèõ ôàêòîðiâ -
ðîñëèííîãî òà òâàðèííîãî ìàêðî- òà ìiêðî-
ñâiòó, äiÿëüíiñòü ÿêèõ, â ñâîþ ÷åðãó, çìiíþ-
ºòüñÿ âíàñëiäîê çìiíè ïîãîäíèõ óìîâ. Îñü ÷î-
ìó ó ôîðìóâàííi ðåàêöié îðãàíiçìó íà ñåçîííi
çìiíè, âåëèêå çíà÷åíííÿ ìàþòü òàêi ôàêòîðè
ÿê ÿêiñòü çèìîâîãî òà ëiòíüîãî õàð÷óâàííÿ, âi-
òàìiííèé áàëàíñ îðãàíiçìó, ñòàí ðóõîâî¿ àê-
òèâíîñòi. Êëiìàòîôiçiîëîãiÿ îðãàíiçìó â çà-
ëåæíîñòi âiä ñåçîííèõ âïëèâiâ ïðîÿâëÿºòüñÿ
â óñiõ ãåîãðàôi÷íèõ çîíàõ, àëå íàéáiëüø ÷iòêî
âèðàæåíà ó æèòåëiâ ðåãiîíiâ ³ç êîíòèíåíòàëü-
íèì êëiìàòîì íà òëi êîíòðàñòíèõ ïîãîäíèõ
óìîâ ïðîòÿãîì ðîêó [7, 8].

Ó íàóêîâ³é ë³òåðàòóð³ ðîçãëÿíóò³ ïè-
òàííÿ ñåçîííèõ îñîáëèâîñòåé êë³í³÷íîãî ïå-
ðåá³ãó ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, õâî-
ðîá øëóíêà ³ êèøå÷íèêó, åíäîêðèííî¿ ñèñòå-
ìè. Àíàë³ç ë³òåðàòóðíèõ äàíèõ ñâ³ä÷èòü ïðî
òå, ùî ïðîáëåì³ ñåçîííèõ îñîáëèâîñòåé êë³-
í³÷íîãî ïåðåá³ãó ³íôåêö³éíèõ õâîðîá ïðèñâÿ-
÷åíî ëèøå îêðåì³ ðîçð³çíåí³ ðîáîòè. Á³ëü-
ø³ñòü äîñë³äíèê³â çîñåðåäæóþòü ñâîþ óâàãó
âèêëþ÷íî íà åï³äåì³îëîã³÷íèõ àñïåêòàõ ñå-
çîííîñò³. Ïðîòå, ñåçîíí³ ôàêòîðè òà åíäîãåíí³
ñåçîíí³ ðèòìè ô³ç³îëîã³÷íèõ ïðîöåñ³â âïëè-
âàþòü íà ïåðåá³ã ³íôåêö³éíèõ, ãîñòðîçàïàëü-
íèõ õâîðîá ³ ñòàí³â, ó âèíèêíåíí³ ÿêèõ â³ä³-
ãðàº ðîëü ì³êðîáíèé ôàêòîð. Ó ïîïåðåäí³ ðî-
êè ìè íàìàãàëèñÿ ç'ÿñóâàòè ñåçîíí³ îñîáëè-
âîñò³ ïåðåá³ãó òàêèõ ³íôåêö³éíèõ õâîðîá, ÿê
ãåïàòèò Â [9], ÷åðåâíèé òèô [10]. Ó äîñòóïí³é
ë³òåðàòóð³ íàìè áóëî çíàéäåíî îáìàëü ðîá³ò,
ïðèñâÿ÷åíèõ îïèñó îñîáëèâîñòåé êë³í³êè òà
çì³íàì ëàáîðàòîðíèõ ïîêàçíèê³â çàëåæíî â³ä
ïîðè ðîêó ïðè ëåïòîcï³ðîç³ [11, 12]. Íà ñüî-
ãîäí³øí³é äåíü ïèòàííÿ âïëèâó ñåçîííèõ

ôàêòîð³â íà êë³í³÷íèé ïåðåá³ã ëåïòîñï³ðîçó
ïîòðåáóº ïîãëèáëåíîãî îïðàöþâàííÿ. Òîìó
ìè âèâ÷àëè ñåçîíí³ îñîáëèâîñò³ êë³í³÷íîãî
ïåðåá³ãó ö³º¿ õâîðîáè òà ¿õ ñï³âñòàâëåííÿ ç
ð³âíåì çàõâîðþâàíîñò³ â ð³çí³ ñåçîíè ðîêó.
Òàêîæ çíà÷íèé ³íòåðåñ ñòàíîâèëî âèâ÷åííÿ
çì³í çàãàëüíîêë³í³÷íèõ òà á³îõ³ì³÷íèõ ïîêà-
çíèê³â çàëåæíî â³ä ïîðè ðîêó.

Ìåòà ïðàö³: âèâ÷åííÿ òà àíàë³ç ñåçîí-
íèõ îñîáëèâîñòåé êë³í³÷íîãî ïåðåá³ãó, à òà-
êîæ ëàáîðàòîðíèõ çì³í çàëåæíî â³ä ïîðè ðîêó
ó ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì íà òåðèòîð³¿ Ëü-
â³âñüêî¿ îáëàñò³.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ âèêîíàíî íà êë³í³÷í³é áàç³ êà-
ôåäðè ³íôåêö³éíèõ õâîðîá Ëüâ³âñüêîãî íàö³î-
íàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Äà-
íèëà Ãàëèöüêîãî. Äîñÿãíåííÿ ìåòè áóëî ðåà-
ë³çîâàíî âèêîíàííÿì ðåòðîñïåêòèâíîãî äî-
ñë³äæåííÿ, ïðè öüîìó â ÿêîñò³ ìàòåð³àëó äî-
ñë³äæåííÿ áóëè âèêîðèñòàí³ ìåäè÷í³ êàðòè
ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì. Áóëà âèâ÷åíà òà
ïðîàíàë³çîâàíà ìåäè÷íà äîêóìåíòàö³ÿ çà ï'ÿò-
íàäöÿòèð³÷íèé òåðì³í, ïî÷èíàþ÷è ç 2002 ðî-
êó. Ñòàòèñòè÷íó îáðîáêó ìàòåð³àëó ïðîâîäè-
ëè ³ç âèêîðèñòàííÿì ïðîãðàìè "Statistica
10.0". Äëÿ àíàë³çó áóëî çàñòîñîâàíî ìåòîäè
âàð³àö³éíî¿ ñòàòèñòèêè, çîêðåìà äâîñòîðîíí³é
êðèòåð³é Ô³øåðà äëÿ ïîð³âíÿííÿ â³äíîñíèõ
âåëè÷èí. Ñòàòèñòè÷íî äîñòîâ³ðíîþ ââàæàëè
ð³çíèöþ, ÿêùî ð<0,05.

Ðåçóëüòàòè
Âñüîãî áóëî ïðîàíàë³çîâàíî 395 ìåäè÷íèõ
êàðò ñòàö³îíàðíîãî õâîðîãî (ôîðìà 003/î). Öå
ïàö³ºíòè, ÿê³ ïðîõîäèëè ñòàö³îíàðíå ë³êóâàí-
íÿ òà áóëè âèïèñàí³ ç Ëüâ³âñüêî¿ îáëàñíî¿ ³í-
ôåêö³éíî¿ êë³í³÷íî¿ ë³êàðí³ (ÊÍÏ ËÎÐ
ËÎ²ÊË) ³ç ê³íöåâèì ä³àãíîçîì "Ëåïòîñï³ðîç".
Äëÿ ñïåöèô³÷íî¿ ëàáîðàòîðíî¿ ä³àãíîñòèêè
ëåïòîñï³ðîçó áóëà âèêîðèñòàíà ðåàêö³ÿ ì³ê-
ðîàãëþòèíàö³¿ òà ë³çèñó ç ëåïòîñï³ðàìè. Çà äî-
ïîìîãîþ öüîãî ñåðîëîã³÷íîãî ìåòîäó ó ì³í³-
ìàëüíîìó ä³àãíîñòè÷íîìó òèòð³ 1:200 ä³àãíîç
ëåïòîñï³ðîçó áóâ ï³äòâåðäæåíèé ó 276 ïàö³-
ºíò³â (69,9%). Ó ðåøòè ïàö³ºíò³â ä³àãíîç áóâ
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âñòàíîâëåíèé íà îñíîâ³ íåçàïåðå÷íèõ êë³í³-
êî-ëàáîðàòîðíèõ òà åï³äåì³îëîã³÷íèõ äàíèõ.
Íàéá³ëüøå ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì ïîñòó-
ïèëî äî ñòàö³îíàðó âîñåíè 168 (42,5%) òà âë³ò-
êó 150 (38,0%), ùî â³ðîã³äíî ð³çíèëîñü â³ä
ê³ëüêîñò³ ïàö³ºíò³â, ÿê³ ïîñòóïèëè âçèìêó - 51
(12,9%, ð<0,001) òà íàâåñí³ - 26 (6,6%, ð<0,001).

Ãàðÿ÷êà º òèïîâèì ñèìïòîìîì äëÿ
á³ëüøîñò³ ³íôåêö³éíèõ õâîðîá [13]. Ëåïòîñï³-
ðîç íå º âèêëþ÷åííÿì [14]. Ó âñ³õ íàøèõ ïà-
ö³ºíò³â â³äçíà÷àëîñü ï³äâèùåííÿ òåìïåðàòó-
ðè ð³çíîãî ñòóïåíÿ. Ó 371 õâîðîãî (93,9%)
ï³äâèùåííÿ òåìïåðàòóðè áóëî ïåðøèì ñèìï-
òîìîì ëåïòîñï³ðîçó, ó ðåøòè 24 (6,1%) òåì-
ïåðàòóðà ï³äí³ìàëàñü ï³ñëÿ ïîÿâè ³íøèõ îçíàê
õâîðîáè (á³ëü ãîëîâè, ñêëåðèò, ì³àëüã³ÿ òà ³í.).
Ó Òàáë. 1 íàâåäåíî äàí³ ñòîñîâíî ã³ïåðòåðì³¿
â ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì ó ð³çí³ ïîðè ðîêó.

Ìè ñïîñòåð³ãàëè íàñòóïíó çàêîíîì³ð-

í³ñòü: ãàðÿ÷êà ïîíàä 38°Ñ ñïîñòåð³ãàëè â³ðî-
ã³äíî ÷àñò³øå ó ë³òí³ ì³ñÿö³ (46%), ïîð³âíÿ-
íî ³ç îñ³íí³ìè (25%, ð<0,001) òà çèìîâèìè
(25,5%, ð<0,01) (Òàáë. 1).

Â³äîìî, ùî æîâòÿíèöÿ ñïîñòåð³ãàºòüñÿ
ó á³ëüøîñò³ ãîñï³òàë³çîâàíèõ ïàö³ºíò³â ³ç ëåï-
òîñï³ðîçîì, àäæå â îñíîâíîìó öå õâîð³ ç òÿæ-
êèì òà ñåðåäíüîòÿæêèì ïåðåá³ãîì õâîðîáè
[11, 15]. Ñåðåä íàøèõ ïàö³ºíò³â æîâòÿíèöþ
ñïîñòåð³ãàëè ó 304 (76,9%) îñ³á. Íàé÷àñò³øå
æîâòÿíèöþ â³äçíà÷àëè âçèìêó (82,3%), íàé-
ð³äøå - âîñåíè (72,0%). ×àñòîòó âèíèêíåííÿ
æîâòÿíèö³ ó ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì ó ð³çí³
ïîðè ðîêó ïîäàíî íà Ðèñ. 2.

Ó á³ëüøî¿ ê³ëüêîñò³ ãîñï³òàë³çîâàíèõ
ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì ìè â³äçíà÷àëè óñê-
ëàäíåíèé ïåðåá³ã õâîðîáè - 296 (74,9%). Íàé-
÷àñò³øå ëåïòîñï³ðîç óñêëàäíþâàâñÿ ãîñòðèì
ïîøêîäæåííÿì íèðîê (ÃÏÍ), ÿêå ñïîñòå-

Òåìïåðàòóðà ò³ëà (°Ñ) Ïîðè 
ðîêó 

Ê³ëüê³ñòü 
ïàц³єíò³â äî 37 37,1–38 38,1–39 39,1–40 ïîíàä 40 

Çèìà 51 7,8 66,7 11,8 13,7 0 
Âåñíà 26 11,5 50 27 11,5 0 
Ë³òî 150 7,3 46,7 27,3 18,7 0 
Îñ³íü 168 23,2 51,8 12,5 11,3 1,2 

Òàáëèöÿ 1
Íàéâèùèé ð³âåíü ãàðÿ÷êè ó ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì ó ð³çí³ ïîðè ðîêó (%% ïàö³ºíò³â)

65 70 75 80 85

Çèìà

Âåñíà

Ë³òî

Îñ³íü

ê³ëüê³ñòü (àáñ) òà % 
ïàö³ºíò³â ç æîâòÿíèöåþ

42 хв (82,3%)  

 121 хв (72,0 %)  

120 хв (80 %)  

21 хв (80,8 %)  

Ðèñ.2
×àñòîòà æîâòÿíèö³ ó ïàö³ºíò³â ç ëåïòîñï³ðîçîì ó ð³çí³ ïîðè ðîêó (%% ïàö³ºíò³â)
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ð³ãàëè ó 277 (70,1%) ïàö³ºíò³â, ïíåâìîí³ºþ,
ÿêó ï³äòâåðäæåíî ó 87 (22,0%) ãîñï³òàë³çî-
âàíèõ, ³íôåêö³éíî-òîêñè÷íèì øîêîì (²ÒØ)
- 48 (12,1%) ïàö³ºíò³â òà òðîìáîãåìîðàã³÷íèì
ñèíäðîìîì (ÒÃÑ), ïðîÿâè ÿêîãî â³äçíà÷åíî ó
30 (7,6%) ïàö³ºíò³â. Â îäíîãî ïàö³ºíòà áóëè
íàÿâí³ ê³ëüêà ð³çíèõ óñêëàäíåíü îäíî÷àñíî.
×àñòîòó âèíèêíåííÿ îñíîâíèõ óñêëàäíåíü
ïðîòÿãîì ð³çíèõ ïîð ðîêó íàâåäåíî ó Òàáë. 2.

Íàâåñí³ ÃÏÍ, ²ÒØ òà ÒÃÑ âèíèêàëè
ÿê óñêëàäíåííÿ ó ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì
÷àñò³øå íàâåñí³, í³æ ïðîòÿãîì ³íøèõ ñåçîí³â
(Òàáë. 2). Ïðè öüîìó, ñòîñîâíî ÷àñòîòè âèíèê-
íåííÿ ïðîÿâ³â ²ÒØ ñïîñòåð³ãàëè â³ðîã³äíó
ð³çíèöþ ì³æ âåñíÿíèì ïåð³îäîì (30,8%) òà
çèìîâèìè (7,8%) ³ ë³òí³ìè (9,3%) ì³ñÿöÿìè,
ð<0,05, òàêîæ â³äçíà÷åíî ð³çíèöþ, áëèçüêó äî
â³ðîã³äíî¿ ì³æ âåñíÿíèìè (30,8%) òà îñ³íí³ìè
(13,1%) ì³ñÿöÿìè (ð=0,06). Ïðîòå, ïî ÃÏÍ òà
ÒÃÑ öÿ ð³çíèöÿ íå áóëà â³ðîã³äíîþ (p>0,05).
Ïíåâìîí³ÿ âèíèêàëà íàé÷àñò³øå âçèìêó
(29,4%). Ïðè öüîìó ñïîñòåð³ãàëàñü ïîãðàíè÷-
íî çíà÷óùà â³äì³íí³ñòü ì³æ ÷àñòîòîþ âèíèê-
íåííÿ ïíåâìîí³¿ âçèìêó (29,4%) òà âîñåíè
(16,1%), ð = 0,05. Òàêîæ âàðòà çàçíà÷èòè, ùî
âîñåíè (16,1%) ïíåâìîí³ÿ âèíèêàëà â³ðîã³äíî

ð³äøå, í³æ âë³òêó (26%), ð<0,05.
Äëÿ ïîâíîòè ðîçóì³ííÿ ñòóïåíÿ ïàòî-

ëîã³÷íèõ çì³í, ÿê³ íàñòàþòü â îðãàí³çì³ ïðè
ëåïòîñï³ðîç³, ìè ïðîâåëè îö³íêó ëàáî-
ðàòîðíèõ ïîêàçíèê³â ó ð³çí³ ïîðè ðîêó. Çì³íè
ç áîêó âèáðàíèõ ïîêàçíèê³â ãåìîãðàìè ïîäà-
íî ó Òàáë. 3, 4, òà 5.

Ãåìîãðàìà õâîðèõ íà ëåïòîñï³ðîç ÷àñ-
òî â³äçíà÷àºòüñÿ çðîñòàþ÷îþ àíåì³ºþ ã³ïî-
ðåãåíåðàö³éíîãî õàðàêòåðó, ÿêà ïîâ`ÿçàíà ³ç
òîêñè÷íèì âïëèâîì íà ê³ñòêîâèé ìîçîê
ëåïòîñï³ð ³ ïðîäóêò³â ¿õ ìåòàáîë³çìó [11].

Ìè ñïîñòåð³ãàëè íàñòóïíó òåíäåíö³þ:
íàé³íòåíñèâí³øà àíåì³ÿ ç ð³âíåì åðèòðîöèò³â
ìåíøå 2,5×1012 ñïîñòåð³ãàëè ÷àñò³øå ó âåñ-
íÿí³ ì³ñÿö³ (20,8%) ïîð³âíÿíî ³ç îñ³íí³ìè ì³-
ñÿöÿìè (5,2%), ð³çíèöÿ áëèçüêà äî â³ðîã³äíî¿
(ð=0,06) (Òàáë. 3).

Òàêîæ ìè âèÿâèëè íàñòóïí³ çàêîíî-
ì³ðíîñò³: íàéíèæ÷èé ð³âåíü ãåìîãëîá³íó
(ìåíøå 80 ã/ë) â³ðîã³äíî ÷àñò³øå ñïîñòåð³ãàëè
íàâåñí³ (33%) ó ïîð³âíÿíí³ ç îñ³íí³ìè (9,3%,
ð<0,05) òà ë³òí³ìè (10,9%, ð<0,05) ì³ñÿöÿìè,
à òàêîæ âçèìêó (25,5%) ïîð³âíÿíî ç îñ³íí³ìè
(9,3%, ð<0,05) òà ë³òí³ìè (10,9%, ð<0,05) ì³-
ñÿöÿìè (Òàáë. 4).

Частота виникнення ускладнення у % Пори 
року 

Кількість 
пацієнтів (абс) ГПН Пневмонія ІТШ ТГС 

Çèìà 51 72,6 29,4 7,8 3,9 
Âåñíà 26 73,1 23,1 30,8 11,5 
Л³òî 150 70 26 9,3 6,7 
Оñ³íü 168 69,1 16,1 13,1 8,9 

Òàáëèöÿ 2
×àñòîòà óñêëàäíåíü â ð³çí³ ïîðè ðîêó (%% ïàö³ºíò³â)

Гемоглобін крові (г/л) Пори 
року 

Кількість 
пацієнтів (абс) До 80 81-100 101-120 121-170 

Çèìà 51 25,5 19,6 31,4 23,5 
Âåñíà 24 33,3 25 16,7 25 
Л³òî 137 10,9 27,7 38,0 23,4 
Оñ³íü 162 9,3 22,2 30,9 37,6 

Òàáëèöÿ 4
Ð³âåíü ãåìîãëîá³íó ïåðèôåðè÷íî¿ êðîâ³ ó õâîðèõ íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (%% õâîðèõ)

Еритроцити (1×1012) Пори 
року 

Кількість 
пацієнтів (абс) До 2,1 2,1–2,5 2,6–3 3,1–3,5 Понад 3,5 

Çèìà  4,2 4,2 8,5 27,7 55,4 
Âåñíà 24 12,5 8,3 8,3 29,2 41,7 
Л³òî 131 6,1 3,1 16,0 24,4 50,4 
Оñ³íü 152 2,6 2,6 18,4 22,4 53,9 

Òàáëèöÿ 3
Ð³âåíü åðèòðîöèò³â ïåðèôåðè÷íî¿ êðîâ³ ó õâîðèõ íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (%% õâîðèõ)
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Òàêîæ âèÿâëåíî, ùî íàâåñí³ â³äñîòîê ïà-

ö³ºíò³â ³ç ð³âíåì ãåìîãëîá³íó íèæ÷å 100 ã/ë áóâ

â³ðîã³äíî âèùèì (58,3%), í³æ âîñåíè (31,5%,

ð<0,05) òà íåçíà÷íî âèùèì, í³æ âë³òêó (38,6%,

ð = 0,07). Íàâåäåí³ âèùå ôàêòè ñâ³ä÷àòü ïðî

âàãîì³øó àíåì³þ ïðè ëåïòîñï³ðîç³ ñàìå íàâåñí³,

ïîð³âíÿíî ç ³íøèìè ïîðàìè ðîêó.

Ëåéêîöèòîç ïîíàä 9,1×109 â³ðîã³äíî

÷àñò³øå â³äçíà÷àëè âçèìêó (92,2%) ïîð³âíÿíî

³ç îñ³ííþ (81,8%), ð<0,05 (Òàáë. 5). Çà öèì

ïîêàçíèêîì òàêîæ áëèçüêîþ äî â³ðîã³äíî¿

áóëà ð³çíèöÿ ì³æ çèìîâèìè (92,2%) òà ë³òí³ìè

ì³ñÿöÿìè (83,3%), ð=0,06.

Ð³âåíü òðîìáîöèòîïåí³¿ ìåíøå

100×109 â³ðîã³äíî ÷àñò³øå ñïîñòåð³ãàëè ó ïà-

ö³ºíò³â íàâåñí³ (66,7%) ó ïîð³âíÿíí³ ç îñ³í-

í³ìè (30,6%, ð<0,001) òà ë³òí³ìè (38,2%,

ð<0,01) ì³ñÿöÿìè (Òàáë. 6).

Ïîðÿä ³ç äîñë³äæåííÿì ñåçîííèõ îñîá-

ëèâîñòåé ãåìîãðàìè ó õâîðèõ íà ëåïòîñï³ðîç,

ìè ïðîâåëè é êîìïëåêñíó îö³íêó âèÿâëåíèõ

çì³í á³îõ³ì³÷íèõ ïîêàçíèê³â êðîâ³ â çàëåæ-

íîñò³ â³ä ïîðè ðîêó, ÿê³ õàðàêòåðèçóþòü ñòó-

ï³íü âèðàæåíîñò³ ïàòîëîã³÷íèõ çì³í ó õâîðèõ

íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (Òàáë. 7, 8,

9). Àíàë³çóâàëè íàéâèùèé ð³âåíü á³ë³ðóá³íó,

ñå÷îâèíè ³ êðåàòèí³íó çà ÷àñ ñòàö³îíàðíîãî

ë³êóâàííÿ.

Ó âñ³õ ïàö³ºíò³â ³ç ëåïòîñï³ðîçîì ð³-

âåíü á³ë³ðóá³íó ñèðîâàòêè êðîâ³ â³äïîâ³äàâ ³í-

òåíñèâíîñò³ æîâòÿíèö³. Ïðè òÿæêîìó ïåðåá³-

ãó õâîðîáè âì³ñò á³ë³ðóá³íó ñòàíîâèâ 400-600

ìêìîëü/ë, à â îêðåìèõ ïàö³ºíò³â ñÿãàâ 1000

ìêìîëü/ë. Âçèìêó â³äñîòîê ïàö³ºíò³â ³ç ð³âíåì

á³ë³ðóá³íó ïîíàä 100 ìêìîëü/ë áóâ â³ðîã³äíî

âèùèì (75,4%), í³æ âîñåíè (45,9%, ð<0,001)

òà âë³òêó (53%, ð<0,01) (Òàáë. 7).

Âèçíà÷àëüíèì ó âñòàíîâëåíí³ òÿæêîñ-

ò³ ïåðåá³ãó ëåïòîñï³ðîçó, à òàêîæ ó ïðîãíîçó-

âàíí³ íàñë³äê³â õâîðîáè º âèðàæåí³ñòü ÃÏÍ,

à òîìó äëÿ âèçíà÷åííÿ éîãî ñòóïåíÿ â ð³çí³

ñåçîíè ðîêó, êë³í³÷í³ ïðîÿâè ÃÏÍ íàìè ñï³â-

ñòàâëÿëèñÿ ç á³îõ³ì³÷íèìè ïîêàçíèêàìè,

ïåðø çà âñå ç ð³âíåì ñå÷îâèíè òà êðåàòèí³íó

ñèðîâàòêè êðîâ³. Íàâåñí³ ñïîñòåð³ãàëè íàé-

á³ëüøèé â³äñîòîê ïàö³ºíò³â ³ç ïàòîëîã³÷íèì

ð³âíåì ñå÷îâèíè (á³ëüøå 8,1 ììîëü/ë), à ñàìå

95,8%, ùî â³ðîã³äíî á³ëüøå ÷àñòêè ïàö³ºíò³â

âë³òêó (83,7%, ð<0,05) òà âîñåíè (76,1%,

ð<0,001) (Òàáë. 8).

Íàâåñí³ ñïîñòåð³ãàëè íàéá³ëüøó ÷àñò-

êó ïàö³ºíò³â ç ïàòîëîã³÷íèì ð³âíåì êðåàòèí³-

Білірубін (мкмоль/л)
 

Пори 
року 

Кількість 
пацієнтів (абс) До 20 20,1-100 100,1-200 200,1-500 Понад 500 

Зима 49 2,0 22,4 26,5 36,7 12,2 

Весна 23 8,7 30,4 13,0 43,5 4,3 

Літо 149 10,1 36,9 17,4 24,2 11,4 

Осінь 163 17,8 36,2 11,0 29,4 5,5 

Òàáëèöÿ 7

Ð³âåíü çàãàëüíîãî á³ë³ðóá³íó ñèðîâàòêè êðîâ³ ó õâîðèõ íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (%% õâîðèõ)

Лейкоцити (1×10
9
) 

Пори 

року 

Кількість 

пацієнтів (абс) До 9 9,1–14 14,1–19 19,1–24 Понад 24 

Зима 51 7,8 35,3 29,4 15,7 11,8 

Весна 24 8,3 33,3 33,3 8,3 16,7 

Літо 144 16,7 37,5 26,4 9,0 10,4 

Осінь 165 18,2 32,1 24,2 12,1 13,3 

Òàáëèöÿ 5

Ð³âåíü ëåéêîöèò³â ïåðèôåðè÷íî¿ êðîâ³ ó õâîðèõ íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (%% õâîðèõ)

Тромбоцити (1×10
9
) 

Пори 

року 

Кількість 

пацієнтів (абс) До 50 51–100 101–150 151–200 Понад 200 

Зима 47 17,0 34,1 14,9 23,4 10,6 

Весна 24 16,7 50 16,7 12,5 4,1 

Літо 136 11,7 26,5 19,1 26,5 16,2 

Осінь 147 8,8 21,8 20,4 32,0 17,0 

Òàáëèöÿ 6

Ð³âåíü òðîìáîöèò³â ïåðèôåðè÷íî¿ êðîâ³ ó õâîðèõ íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (%% õâîðèõ)
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íó ñèðîâàòêè êðîâ³ (ïîíàä 0,17 ììîëü/ë), à

ñàìå 76%, ó òîé ÷àñ ÿê âîñåíè ò³ëüêè 58,2%

(ð³çíèöÿ ì³æ çàçíà÷åíèìè ïîêàçíèêàìè,

áëèçüêà äî â³ðîã³äíî¿, ð=0,06) (Òàáë. 9).

Îáãîâîðåííÿ

Â îäí³é ³ç íàøèõ ïîïåðåäí³õ ðîá³ò, ïðèñâÿ-

÷åíèõ âèâ÷åííþ ñåçîííèõ åï³äåì³îëîã³÷íèõ

îñîáëèâîñòåé ëåïòîñï³ðîçó, ìè ïðîäåìîí-

ñòðóâàëè, ùî ïîïðè âèñîêó çàõâîðþâàí³ñòü

ïðîòÿãîì ë³òíüî-îñ³íí³õ ì³ñÿö³â, òÿæê³ñòü ïå-

ðåá³ãó òà ëåòàëüí³ñòü áóëè âèùèìè íàâåñí³

òà âçèìêó [16]. Ï³äòâåðäæåííÿì, òîãî, ùî

íàéòÿæ÷èé ïåðåá³ã ìàþòü âèïàäêè, ÿê³ âèíèê-

ëè â çèìîâî-âåñíÿíèé ïåð³îä º é îñîáëèâîñò³

êë³í³êè òà ëàáîðàòîðí³ çì³íè â îðãàí³çì³ ïà-

ö³ºíò³â ³ç ëåïòîñï³ðîçîì.

ßê â³äîìî, äëÿ ëåïòîñï³ðîçó õàðàêòåð-

íà âèðàçíà ë³òíüî-îñ³ííÿ ñåçîíí³ñòü çàõâîðþ-

âàíîñò³. Çàñëóãîâóº íà óâàãó òå, ùî, â³äïîâ³ä-

íî äî ðåçóëüòàò³â íàøèõ äîñë³äæåíü, òÿæê³

ôîðìè õâîðîáè çíà÷íî ÷àñò³øå ñïîñòåð³ãàëè

ñàìå â ò³ ñåçîíè ðîêó, êîëè çàõâîðþâàí³ñòü

áóëà íàéíèæ÷îþ (çèìà, âåñíà) ³ â³ðîã³äíî ð³ä-

øå â ñåçîíè ç âèñîêîþ çàõâîðþâàí³ñòþ (ë³òî,

îñ³íü). Âèõîäÿ÷è ³ç îòðèìàíèõ äàíèõ ìè ðî-

áèìî âèñíîâîê, ùî ³íòåíñèâí³ñòü ³íôåêö³é-

íîãî ïðîöåñó ïðè ëåïòîñï³ðîç³, à çíà÷èòü ³

òÿæê³ñòü õâîðîáè, â á³ëüø³é ì³ð³ çàëåæèòü â³ä

ðåàêòèâíîñò³ ìàêðîîðãàí³çìó ³ ïîð³âíÿíî

ìåíøå â³ä â³ðóëåíòíîñò³ çáóäíèêà, ÿêà, áåç-

ïåðå÷íî, â ë³òíüî-îñ³íí³é ïåð³îä çá³ëüøóºòüñÿ

âíàñë³äîê çðîñòàííÿ ³íòåíñèâíîñò³ ëåïòîñï³-

ðîçíîãî åï³çîîòè÷íîãî ïðîöåñó ³ ÷àñò³øî¿ ì³ã-

ðàö³¿ çáóäíèêà â³ä îäí³º¿ òâàðèíè äî ³íøî¿.

Íà íàøó äóìêó, òÿæ÷èé ïåðåá³ã ëåï-

òîñï³ðîçó ïðîòÿãîì çèìîâèõ òà âåñíÿíèõ ì³-

ñÿö³â ìîæíà, ïîÿñíèòè çíèæåííÿì ðåàêòèâ-

íîñò³ îðãàí³çìó ó ö³ ïîðè ðîêó. Çíèæåííÿ

ðåàêòèâíîñò³ îðãàí³çìó ïðîòÿãîì öèõ ì³ñÿö³â

ìîæíà ïîâ`ÿçàòè ç ä³ºþ ñåçîííèõ ôàêòîð³â íà-

âêîëèøíüîãî ñåðåäîâèùà, âïëèâîì åíäîãåí-

íèõ ñåçîííèõ ðèòì³â ô³ç³îëîã³÷íèõ ïðîöåñ³â,

ñòàíîì ô³çè÷íî¿ àêòèâíîñò³, ÿê³ñòþ òà ñêëà-

äîì ïðîäóêò³â õàð÷óâàííÿ ³ íåçáàëàíñîâàí³ñ-

òþ â³òàì³ííîãî çàáåçïå÷åííÿ îðãàí³çìó âçèì-

êó òà íàâåñí³. Òàêèì ÷èíîì, ðåçóëüòàòè äî-

ñë³äæåíü ïîêàçàëè, ùî ó âåñíÿíèé òà çèìîâèé

ïåð³îäè ðîêó ó ïàö³ºíò³â, õâîðèõ íà  ëåïòî-

ñï³ðîç ÷àñò³øå âèíèêàþòü ãëèáø³ îðãàíí³ ïà-

òîëîã³÷í³ çì³íè, ùî çóìîâëþº òÿæ÷èé ïåðåá³ã

õâîðîáè ³ çìåíøóº øàíñè õâîðèõ íà âèæè-

âàííÿ â ö³ ïîðè ðîêó. ²ç îãëÿäó íà âæå âêàçàíå,

ïðîòÿãîì çèìîâî-âåñíÿíîãî ïåð³îäó äîö³ëüíî

äîäàòêîâî ñïðÿìîâóâàòè ë³êóâàííÿ ïàö³ºíò³â

³ç ëåïòîñï³ðîçîì íà ï³äâèùåííÿ ðåàêòèâíîñò³

îðãàí³çìó.

Âèñíîâêè

Óçàãàëüíþþ÷è òà ï³äñóìîâóþ÷è îòðèìàí³ äà-

í³ ââàæàºìî, ùî âæå çàçíà÷åí³ êë³í³êî-ëàáî-

ðàòîðí³ ñåçîíí³ îñîáëèâîñò³ ïåðåá³ãó ëåïòî-

ñï³ðîçó ï³äòâåðäèëè çàêîíîì³ðí³ñòü, ÿêà çà-

ñâ³ä÷óº âàæ÷èé ïåðåá³ã ëåïòîñï³ðîçó íàâåñí³

òà âçèìêó. Îòæå, ïðè ëåïòîñï³ðîç³ òÿæê³ñòü ³

òðèâàë³ñòü õâîðîáè, à òàêîæ âèðàæåí³ñòü

Креатинін (ммоль/л)
 

Пори 
року 

Кількість 
пацієнтів (абс) До 0,17 0,18-0,3 0,31-0,5 0,51-0,7 Понад 0,7 

Зима 48 35,4 22,9 16,7 14,6 10,4 

Весна 25 24 48 4 12 12 

Літо 149 34,9 16,1 22,1 12,1 14,8 

Осінь 158 41,8 13,3 22,1 6,3 16,5 

Òàáëèöÿ 9

Ð³âåíü êðåàòèí³íó ñèðîâàòêè êðîâ³ ó õâîðèõ íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (%% õâîðèõ)

Сечовина (ммоль/л)
 

Пори 
року 

Кількість 
пацієнтів (абс) До 8 8,1-20 20,1-30 30,1-40 Понад 40 

Зима 48 10,4 50 18,7 6,2 14,6 

Весна 24 4,2 33,3 37,5 16,7 8,3 

Літо 147 16,3 40,8 17,7 18,4 6,8 

Осінь 163 23,9 33,1 22,1 13,5 7,4 

Òàáëèöÿ 8

Ð³âåíü ñå÷îâèíè ñèðîâàòêè êðîâ³ ó õâîðèõ íà ëåïòîñï³ðîç â ð³çí³ ïîðè ðîêó (%% õâîðèõ)
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Introduction
According to the World Health Organization,
approximately 1 million cases of leptospirosis
annually are officially reported worldwide [1].
The incidence of leptospirosis varies
significantly, with the highest numbers occurring
in regions with a tropical climate, predetermined
by the possibility of longer survival of leptospira
in the environment due to the combination of
high air temperatures and high humidity from
intense rainfall [2]. In Ukraine, the incidence of
leptospirosis has ranged between from 0.28 to
1.53 per 100,000 people over the last two
decades, while in the EU the incidence rate was
only 0.2 per 100,000 people in 2021 with the
highest rate of 0.46 per 100,000 people reported
in France [3, 4]. Leptospirosis in regions with a
similar climate to Ukraine displays a seasonal
pattern, with higher occurrence in the summer
and autumn, as shown in Figure 1.

It is known that seasonal environmental
factors, as well as endogenous seasonal rhythms
of physiological processes, have a significant
impact on the natural adaptive self-regulation
processes, as well as on pathological conditions,
and the clinical duration of many diseases. The

ÑLINICAL AND LABORATORY FEATURES OF LEPTOSPIROSIS DEPENDING
ON THE SEASON OF THE YEAR

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine

îêðåìèõ ñèìïòîì³â òà çì³í ó ëàáîðàòîðíèõ
ïîêàçíèêàõ ìîæíà óìîâíî âèðàçèòè òàêèì ðÿ-
äîì: âåñíà > çèìà > îñ³íü > ë³òî, òîáòî òÿæê³
ôîðìè õâîðîáè ÷àñò³øå çóñòð³÷àëèñÿ íàâåñí³
³ íàéð³äøå âë³òêó. Íàâåäåíà çàêîíîì³ðí³ñòü
ìàº âèêëèêàòè îñîáëèâó ïåðåñòîðîãó ïðàê-
òè÷íèõ ë³êàð³â, ÿê³ ë³êóþòü ïàö³ºíò³â ³ç ëåï-
òîñï³ðîçîì ó âåñíÿíî-çèìîâèé ïåð³îä, ç îãëÿ-
äó íà âèùèé ðèçèê ðîçâèòêó ó íèõ íåñïðèÿò-
ëèâîãî ïåðåá³ãó õâîðîáè.

Çâ'ÿçîê ðîáîòè ç íàóêîâèìè ïðîãðàìàìè,
ïëàíàìè ³ òåìàìè
Ðîáîòà º ôðàãìåíòîì ïëàíîâî¿ íàóêîâî-äîñ-
ë³äíî¿ òåìè êàôåäðè ³íôåêö³éíèõ õâîðîá
"Åï³äåì³îëîã³÷í³ òà êë³í³êî-ïàòîãåíåòè÷í³
àñïåêòè àêòóàëüíèõ áàêòåð³àëüíèõ ³ â³ðóñíèõ ³í-
ôåêö³éíèõ õâîðîá òà îïòèì³çàö³ÿ ë³êóâàííÿ".

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Ó íàñòóïíèõ äîñë³äæåííÿõ, ïðèñâÿ÷åíèõ âèâ-
÷åííþ êë³í³÷íèõ îñîáëèâîñòåé ëåïòîñï³ðîçó
ó ëþäåé, ïëàíóºòüñÿ àíàë³ç ÷àñòîòè òà õàðàê-
òåðó óðàæåííÿ ëåãåíü ïðè ö³é ïàòîëîã³¿ ó ïà-
ö³ºíò³â Ëüâ³âñüê³é îáëàñò³.
Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü ïðî
â³äñóòí³ñòü êîíôë³êòó ³íòåðåñ³â.
Ô³íàíñîâà ï³äòðèìêà. Àâòîðè íå îòðèìàëè
æîäíî¿ ô³íàíñîâî¿ ï³äòðèìêè äëÿ ïðîâåäåííÿ
äàíèõ äîñë³äæåíü.
Ïîäÿêà. Àâòîðè âèñëîâëþþòü ïîäÿêó çà äî-
ïîìîãó ó ïðîâåäåíí³ äîñë³äæåíü ÊÍÏ ËÎÐ
ËÎ²ÊË.
Îñîáèñòèé àâòîðñüêèé âíåñîê àâòîð³â.
Êîíöåïö³ÿ: Ç³í÷óê Î.Ì., çá³ð  òà îáðîáêà äà-
íèõ: Çóáà÷ Î.Î., íàïèñàííÿ ðóêîïèñó: Çóáà÷
Î.Î., ðåäàêö³ÿ: Ç³í÷óê Î.Ì.

bottom line of annual biorhythms, known as
seasonal fluctuations, represents the reaction of the
organism to the impact of favorable and
unfavorable stimuli across different seasons,
evolved in the process of phylogenesis. Biological
rhythms with an annual period are based on
endogenous mechanisms of seasonal rhythms,
reactions to environmental signaling factors
(daylight duration, geomagnetic field intensity,
presence or absence of certain food components),
adaptive reactions in response to changes in
circumstances, and basic environmental
parameters such as temperature, humidity, and
atmospheric pressure [5, 6]. The influence of
seasonal environmental factors is manifested in
both the direct impact on the organism of abiotic
astroclimate geographic factors as well as in the
secondary influence of biotic factors, that is
macro- and microenvironment of animal and
vegetal life, the activity of which, in turn,
changes in response to change in weather
conditions. That is why factors such as the
quality of winter and summer nutrition, body
vitamin balance, and level of physical activity
are crucial in shaping the body's reactions to
seasonal changes. The climatophysiology of the
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organism depending on seasonal influences is
evident in all geographical zones, whereas it is
most pronounced in residents of regions with a
continental climate against the background of
contrasting weather conditions throughout the
year [7, 8].

In the scientific literature, the issues of
seasonal peculiarities of the clinical course of
cardiovascular diseases, diseases of the
gastrointestinal tract, and the endocrine system
are widely discussed. However, literature data
analysis demonstrates limited discussion of the
seasonal peculiarities of the clinical duration of
infectious diseases. Most researchers focus
exclusively on the epidemiological aspects of
seasonality. Yet, seasonal factors and endogenous
seasonal rhythms of physiological processes can
influence the course of infectious, acute
inflammatory diseases and conditions, where the
microbial factor plays a role. In previous years,
we have sought to understand the seasonal
features of the course of such infectious diseases
as hepatitis B [9], and typhoid [10]. In the available
literature, we have found a limited number of papers
devoted to the clinical features and changes in
laboratory parameters in leptospirosis depending
on the season [11, 12]. To date, the issue of the
influence of seasonal factors on the clinical course
of leptospirosis requires further in-depth study.

Therefore, we have studied the seasonal
characteristics of the clinical course of the disease
and their comparison with the incidence rate across
different seasons of the year. Also of great interest
was the study of changes in general clinical and
biochemical parameters depending on the season.

Aim. The analysis of the clinical seasonal
features and laboratory changes depending on
the season in patients with leptospirosis in the
territory of the Lviv oblast.

Materials and Methods
The study was conducted at the clinical base of the
Department of Infectious Diseases of the Danylo
Halytsky Lviv National Medical University - Lviv
Regional Clinical Hospital of Infectious Diseases.
395 medical cards of the patients with leptospirosis
for a fifteen-year period starting in 2002 were
studied and analyzed. All calculations were
performed using the "Statistica 10.0". For the
analysis, the methods of variational statistics were
applied, in particular the two-sided Fisher test for
comparing relative values. The difference was
considered statistically significant if p<0.05.

Results
A total of 395 inpatient medical cards were
analyzed (form 003/o). These cards pertain to
patients who underwent inpatient treatment and

Figure 1
Seasonality of the leptospirosis incidence on the example of patients who were treated in Lviv Regional Clinical

Hospital of Infectious Diseases in 2002-2023
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were discharged from the Lviv Regional Clinical
Hospital of Infectious Diseases with the final
diagnosis of leptospirosis. The serological
reaction of microagglutination-lysis with
Leptospira was used for specific laboratory
diagnosis of leptospirosis. With this serological
method, the diagnosis of leptospirosis was
confirmed in 276 patients (69.9%) using a
minimum diagnostic titer of 1:200. In the
remaining patients, the diagnosis was based on
indisputable clinical, laboratory, and
epidemiological data. The majority of patients
with leptospirosis were admitted to the hospital
in autumn (168 patients, 42.5%) and summer
(150 patients, 38.0%). This differed significantly
from the number of patients admitted in winter
(51 patients, 12.9%, p<0.001) and spring (26
patients, 6.6%, p<0.001).

Fever is a common symptom of most
infectious diseases [13]. Leptospirosis is no
exception [14]. In our study, all of the patients had
a fever of varying degrees. In 371 patients (93.9%),

an increase in temperature was the initial symptom
of leptospirosis, while for the remaining 24 (6.1%)
the temperature rose after other symptoms of the
disease manifestation (headache, scleritis, myalgia,
etc.). The data in Table 1 illustrates the occurrence
of hyperthermia in patients with leptospirosis at
different times of the year.

Table 1 demonstrates the following distinct
pattern: fever over 38°Ñ was significantly more
frequent in the summer months (46%) compared
to the autumn (25%, p<0.001) and winter (25.5%,
p<0.01) months.

It is known that jaundice is commonly
observed in the majority of hospitalized patients
with leptospirosis, as these are mainly patients
with a severe and moderately severe duration of
the disease [11, 15]. Jaundice was observed in
304 (76.9%) of our patients. Jaundice was most
frequently observed in winter (82.3%) and least
frequently in autumn (72.0%). The frequency of
jaundice in patients with leptospirosis at different
times of the year is presented in Figure 2.

Body temperature (°Ñ) Seasons Number 
of patients Less than 37 37.1–38 38.1–39 39.1–40 More 40 

Winter 51 7.8 66.7 11.8 13.7 0 
Spring 26 11.5 50 27 11.5 0 
Summer 150 7.3 46.7 27.3 18.7 0 
Autumn 168 23.2 51.8 12.5 11.3 1.2 

Table 1
The highest level of fever in patients with leptospirosis during different seasons of the year (%% of patients)

82.35

80.77

80

72.02

65 70 75 80 85

Winter

Spring

Summer

Autumn

Number of patients
(absolute number)
and % patients with
jaundice

Figure 2
Frequency of jaundice in patients with leptospirosis during different seasons of the year (%% of patients)
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The majority of hospitalized patients with

leptospirosis demonstrated a complicated duration

of the disease, which was observed in 296 (74.9%)

cases. Most frequently, leptospirosis was

complicated by acute kidney injury (AKI), which

was observed in 277 (70.1%) patients, pneumonia,

which was confirmed in 87 (22.0%) hospitalized

patients, toxic shock syndrome (TSS) in 48 (12.1%)

patients and thrombohemorrhagic syndrome

(THS) reported in 30 (7.6%) patients. One patient

could have several complications simultaneously.

The frequency of major complications occurrence

during different seasons is shown in Table 2.

According to Table 2, complications such

as AKI, TSS, and THS were more commonly

seen in patients with leptospirosis during the

spring compared to other seasons. At the same time,

regarding the frequency of TSS manifestations, a

reliable difference was observed between the

spring period (30.8%) and the winter (7.8%) and

summer (9.3%) months, p<0.05, and close to

significant difference was also noted between

spring (30.8%) and autumn (13.1%) months

(ð=0.06). However, regarding AKI and THS, this

d i fference was not significant (p>0.05).

Pneumonia occurred most frequently in winter

(29.4%). At the same time, a marginal ly

significant difference was observed between the

frequency of pneumonia in winter (29.4%) and

autumn (16.1%), p=0.05. It is also worth noting

that in autumn (16.1%) pneumonia occurred less

often than in summer (26%), p<0.05.

To fully understand the extent of

pathological changes that occur in the body

during leptospirosis, we evaluated laboratory

indicators at different times of the year. Tables

3, 4, and 5 display the changes in selected

parameters of the blood test.

The hemogram parameters of patients

with leptospirosis are often characterized by

The frequency of complications in % 
Seasons 

�umber 
of patients (abs) AKI Pneumonia TSS THS 

Winter 51 72.6 29.4 7.8 3.9 

Spring 26 73.1 23.1 30.8 11.5 

Summer 150 70 26 9.3 6.7 

Autumn 168 69.1 16.1 13.1 8.9 

Table 2

Frequency of complications during different seasons of the year (%% of patients)

Hb (g/l) 
Seasons 

�umber 
of patients (abs) Less than 80 81-100 101-120 121-170 

Winter 51 25.5 19.6 31.4 23.5 

Spring 24 33.3 25 16.7 25 

Summer 137 10.9 27.7 38.0 23.4 

Autumn 162 9.3 22.2 30.9 37.6 

Table 4

Hemoglobin level of CBC in patients with leptospirosis during different seasons of the year (%% of patients)

Red blood cells (1×10
12

) Seasons 
�umber 

of patients (abs) Less than 2.1 2.1–2.5 2.6–3 3.1–3.5 More than 3.5 

Winter 47 4.2 4.2 8.5 27.7 55.4 

Spring 24 12.5 8.3 8.3 29.2 41.7 

Summer 131 6.1 3.1 16.0 24.4 50.4 

Autumn 152 2.6 2.6 18.4 22.4 53.9 

Table 3

The level of CBC erythrocytes in patients with leptospirosis during different seasons of the year (%% of patients)

White blood cells (1×10
9
) Seasons 

�umber 

of patients (abs) Less than 9 9.1–14 14.1–19 19.1–24 More than 24 

Winter 51 7.8 35.3 29.4 15.7 11.8 

Spring 24 8,3 33.3 33.3 8.3 16.7 

Summer 144 16.7 37.5 26.4 9.0 10.4 

Autumn 165 18.2 32.1 24.2 12.1 13.3 

Table 5

The level of white blood cells in CBC of patients with leptospirosis during different seasons of the year (%% of patients)
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increasing anemia of a hyporegenerative nature,

which is associated with the toxic effect of

leptospira and their metabolism by-products on

the bone marrow [11]. Table 3 demonstrates the

following trend: the most severe anemia, with

RBC levels below 2.5×1012, was observed more

often in the spring months (20.8%) compared to

the autumn months (5.2%, close to significant

difference p=0.06).

Table 4 clearly indicates the following

patterns: the lowest level of hemoglobin (less

than 80 g/L) was likely more often observed in

spring (33%) compared to autumn (9.3%,

p<0.05) and summer (10.9%, p<0.05) months,

as well as in winter (25.5%) compared to autumn

(9.3%, p<0.05) and summer (10.9%, p<0.05)

months. It was also found that in spring the

percentage of patients with a hemoglobin level

below 100 g/L was significantly higher (58.3%)

than in autumn (31.5%, p<0.05) and slihtly

higher than in summer (38.6%, p=0.07). The

above facts indicate that anemia in leptospirosis

is more severe in spring than in other seasons.

Table 5 demonstrates that leukocytosis over

9.1×109 was more likely observed in winter

(92.2%) compared to autumn (81.8%), p<0.05.

The difference between winter (92.2%) and

summer months (83.3%) was close to significant

(p=0.06).

Table 6 clearly shows that the level of

thrombocytopenia less than 100×109 was more

likely observed in patients in spring (66.7%)

compared to autumn (30.6%, p<0.001) and

summer (38.2%, p<0.01) months.

Along with the study of seasonal

peculiarities of the hemogram in patients with

leptospirosis, we also conducted a comprehensive

evaluation of the detected changes in

biochemical blood parameters depending on the

season, which characterize the degree of severity

Platelets (1×10
9
) Seasons 

�umber 

of patients (abs) Less than 50 51–100 101–150 151–200 More than 200 

Winter 47 17.0 34.1 14.9 23.4 10.6 

Spring 24 16.7 50 16.7 12.5 4.1 

Summer 136 11.7 26.5 19.1 26.5 16.2 

Autumn 147 8.8 21.8 20.4 32.0 17.0 

Table 6

The level of platelets in CBC of patients with leptospirosis during different seasons of the year (%% of patients)

Total bilirubin (µmol/l)
 Seasons 

�umber 

of patients (abs) Less than 20 20.1-100 100.1-200 200.1-500 More than 500 

Winter 49 2.0 22.4 26.5 36.7 12.2 

Spring 23 8.7 30.4 13.0 43.5 4.3 

Summer 149 10.1 36.9 17.4 24.2 11.4 

Autumn 163 17.8 36.2 11.0 29.4 5.5 

Table 7

Serum total bilirubin level in patients with leptospirosis during different seasons of the year (%% of patients)

Urea (µmol/l)
 Seasons 

�umber 

of patients (abs) Less than 8 8.1-20 20.1-30 30.1-40 More than 40 

Winter 48 10.4 50 18.7 6.2 14.6 

Spring 24 4.2 33.3 37.5 16.7 8.3 

Summer 147 16.3 40.8 17.7 18.4 6.8 

Autumn 163 23.9 33.1 22.1 13.5 7.4 

Table 8

Serum urea level in patients with leptospirosis during different seasons of the year (%% of patients)

Creatinine (µmol/l)
 Seasons 

�umber 

of patients (abs) Less than 0.17 0.18-0.3 0.31-0.5 0.51-0.7 More than 0.7 

Winter 48 35.4 22.9 16.7 14.6 10.4 

Spring 25 24 48 4 12 12 

Summer 149 34.9 16.1 22.1 12.1 14.8 

Winter 158 41.8 13.3 22.1 6.3 16.5 

Table 9

Serum creatinine level in patients with leptospirosis at different times of the year (%% of patients)
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of pathological changes in patients with

leptospirosis in different seasons. Relevant data

are presented in Tables 7, 8, 9. The highest levels

of bilirubin, urea, and creatinine during inpatient

treatment were analyzed.

In all patients with leptospirosis, the

serum bilirubin level correlated with the intensity

of jaundice. With a severe course of the disease,

the bilirubin level ranged from 400-600 μmol/

L, in some patients reaching as high as 1000

μmol/L. Additionally, it was found (Table 7) that

during winter, the percentage of patients with a

bilirubin level of more than 100 μmol/L was

significantly higher (75.4%) compared to autumn

(45.9%, p < 0.001) and summer (53%, p < 0.01).

The severity of AKI is a decisive factor in

determining the leptospirosis duration severity,

as well as in predicting the consequences of the

disease. Therefore, to determine its degree across

different seasons of the year, we compared the

clinical manifestations of AKI with biochemical

indicators, particularly urea and serum

creatinine. It was established (Table 8) that the

highest percentage of patients with a pathological

level of urea (more than 8.1 μmol/L) was

observed in the spring, namely 95.8%, which is

significantly higher than the proportion of

patients in the summer (83.7%, p<0.05) and

autumn (76.1%, p<0.001).

The data in Table 9 demonstrate that the

largest proportion of patients with a pathological

serum creatinine level (over 0.17 μmol/L,

namely 76%) was observed in the spring,

whereas in the autumn only 58.2%, (the

difference between these indicators was close to

significant, p=0.06).

Discussion

In our previous study on the seasonal

epidemiological features of leptospirosis, we

demonstrated that despite the high morbidity

during the summer-autumn months, the severity

of the duration and mortality were higher in

spring and winter [16]. The evidence of the most

severe duration of cases that occurred in the

winter-spring period is confirmed by clinical

peculiarities and laboratory changes in patients

with leptospirosis.

As you know, leptospirosis incidence is

characterized by a distinct summer-autumn

seasonality. It is noteworthy that, according to

the results of our research, severe forms of the

disease were observed much more frequently in

those seasons of the year when the incidence was

the lowest (winter, spring) and significantly less

often in the seasons with high incidence

(summer, autumn). The obtained data suggests

that the intensity of the infectious process in

leptospirosis, and therefore the severity of the

disease, depends to a greater extent on the reactivity

of the macroorganism and comparatively less on

the virulence of the pathogen, which, undoubtedly,

in summer the autumn period increases due to the

increase in the intensity of the leptospirosis

epizootic process and more frequent migration

of the pathogen from one animal to another.

In our opinion, the more severe

leptospirosis duration during the winter and

spring months can be explained by a decrease in

the body's reactivity during these seasons. The

decline in the body's reactivity during these

months can be associated with the effect of

seasonal environmental factors, the influence of

endogenous seasonal rhythms of physiological

processes, the state of physical activity, the

quality and composition of food products, and

the imbalance of the body's vitamin supply in

winter and spring. Thus, the research results

showed that in the spring and winter periods of

the year, patients with leptospirosis more often

develop deeper pathological changes in organs,

resulting in more severe disease duration and

reducing chances of survival in patients in these

times of the year. Given the above, during the

winter-spring period, it is rational to additionally

direct the treatment efforts to increase the body's

reactivity in patients with leptospirosis.

Conclusions

Based on the data analysis, it can be considered

that the above clinical and laboratory seasonal

peculiarities of the leptospirosis duration

confirmed the certain pattern, which proves that

the course of leptospirosis is more severe in
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spring and winter. Thus, with leptospirosis, the

severity and duration of the disease, as well as

the severity of individual symptoms and changes

in laboratory parameters can be conditionally

expressed as follows: spring > winter > autumn

> summer, i.e. severe forms of the disease were

more common in spring and least common in

summer. The given pattern emphasizes the

importance of healthcare providers being

especially vigilant when treating leptospirosis

patients during the spring-winter season, given

the higher risk of unfavorable disease duration.

Perspectives for further research

In the following research, devoted to the study

of the clinical features of leptospirosis in humans,

it is planned to analyze the frequency and nature

of lung damage in the patients with this disease

in the Lviv region.
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Ðåôåðàò
Ì³ííî-âèáóõîâà òðàâìà - îñîáëèâèé âèä ïîðàíåííÿ, ³
ó á³ëüøîñò³ âèïàäê³â õ³ðóðã ñòèêàºòüñÿ ³ç ïîñòðàæ-
äàëèì ³ç ïîë³òðàâìîþ, â òîìó ÷èñë³ ç òðàâìîþ îðãà-
í³â ÷åðåâíî¿ ïîðîæíèíè. Ïðîòå 87% óñ³õ ïðîíèêëèõ
ïîðàíåíü ÷åðåâíî¿ ïîðîæíèíè ñóïðîâîäæóþòüñÿ ïî-
øêîäæåííÿì êèøê³âíèêà, ùî â ìàéáóòíüîìó ìîæå
ïðèçâåñòè äî ôîðìóâàííÿ åíòåðîàòìîñôåðíèõ íîðèöü.
Ìåòîþ äîñë³äæåííÿ áóëî ïîë³ïøèòè ðåçóëüòàòè õ³-
ðóðã³÷íîãî ë³êóâàííÿ ïàö³ºíò³â ³ç åíòåðîàòìîñôåð-
íèìè íîðèöÿìè, ùî ñôîðìóâàëèñü ó ðåçóëüòàò³ ì³ííî-
âèáóõîâî¿ òðàâìè ³ç ïðîíèêëèì ïîðàíåííÿì ÷åðåâíî¿
ïîðîæíèíè.
Ìàòåð³àë ³ ìåòîäè. Áóëè ïðîàíàë³çîâàí³ ðåçóëüòàòè ë³-

Abstract
A mine-explosive injury is a special type of injury, and in
most cases, the surgeon encounters a victim with
polytrauma, including an injury to the organs of the
abdominal cavity. However, 87% of all penetrating
wounds of the abdominal cavity are accompanied by
intestinal damage, which in the future can lead to the
formation of enteroatmospheric fistulas.
The study aimed to improve the results of surgical
treatment of patients with enteroatmospheric fistulas
formed as a result of a mine-explosive injury with a
penetrating wound of the abdominal cavity.
Material and Methods. The results of the treatment of
17 victims with enteroatmospheric fistulas, which were
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Âñòóï
²ç ìîìåíòó ñâ³òîáóäîâè òà ñòâîðåííÿ ëþäñòâà
ëþäèíà îòðèìóâàëà òðàâìè âíàñë³äîê ïàä³íü,
ïîæåæ, çàòîïëåíü òà ì³æîñîáèñò³ñíèõ êîí-
ôë³êò³â. Âïðîäîâæ òèñÿ÷îë³òü ìåõàí³çì òà
÷àñòîòà òðàâì çíà÷íî çì³íèëèñü. Íåäàðìà, íà-
â³òü áàçóþ÷èñü íà îñíîâàõ ðåë³ã³ºçíàâñòâà,
â³éíà ïðåäñòàâëåíà îäíèì ³ç ÷îòèðüîõ âåðøèí
Àïîêàë³ïñèñó. Òàê, 24 ëþòîãî 2022 ðîêó äëÿ

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine

êóâàííÿ 17 ïîñòðàæäàëèõ ³ç åíòåðîàòìîñôåðíèìè íî-
ðèöÿìè, ùî ñôîðìóâàëèñü ó ðåçóëüòàò³ ì³ííî-âèáóõîâî¿
òðàâìè ³ç ïðîíèêëèì ïîðàíåííÿì ÷åðåâíî¿ ïîðîæíèíè.
Óñ³ ïàö³ºíòè ïåðåáóâàëè íà ë³êóâàíí³ ó õ³ðóðã³÷íîìó
â³ää³ëåíí³ ÊÍÏ ÕÎÐ "ÎÊË" ïðîòÿãîì 2022-2023 ðîê³â.
Ñåðåä ïàö³ºíò³â áóëî 9 (52,9%) æ³íîê, ÷îëîâ³ê³â - 8
(47,1%). Â³ê õâîðèõ âàð³þâàâ â³ä 42 äî 75 ðîê³â.
Ðåçóëüòàòè. Äîñë³äæåííÿ äåìîíñòðóº, ùî ëèøå 4
(23,5%) ïàö³ºíòè ìàëè ³çîëüîâàíå ïîøêîäæåííÿ êèø-
ê³âíèêà, ³íø³ 13 (76,5%) - ìàëè êîìá³íîâàí³ òà ìíî-
æèíí³ òðàâìè. Óñ³ 13 ïàö³ºíò³â (îêð³ì ïîðàíåííÿ
êèøê³âíèêà) ìàëè îñêîëêîâ³ ñë³ï³ òà íàñêð³çí³ ïîðà-
íåííÿ ê³íö³âîê, ³ç íèõ ó 4 âèïàäêàõ ìàâ ì³ñöå òðàâìà-
òè÷íèé ãåìîïíåâìîòîðàêñ, ó 4 - ïîøêîäæåííÿ íèðêè
òà çàî÷åðåâèííîãî ïðîñòîðó, ó 3 - ïîðàíåííÿ ïå÷³íêè, ó
2 - ïîøêîäæåííÿ ï³äøëóíêîâî¿ çàëîçè òà çàî÷åðåâèí-
íîãî ïðîñòîðó, ó 2 - ïîðàíåííÿ ñåëåç³íêè, â 1 - ïîðóøåííÿ
ö³ë³ñíîñò³ ê³ñòîê òàçó. Çä³éñíþâàâñÿ êîìïëåêñíèé ï³äõ³ä
äî ë³êóâàííÿ ïàö³ºíò³â. Ïåðøèé åòàï - ðîçêðèòòÿ òà
äðåíóâàííÿ ãí³éíèêà ïðè íàÿâíîñò³ çàòüîêó íà ïåðåäíþ
÷åðåâíó ñò³íêó. Äðóãèé åòàï - â³äìåæóâàííÿ êèøêîâî¿
íîðèö³ âëàñíèìè òêàíèíàìè  ÷è çà äîïîìîãîþ
ð³çíîìàí³òíèõ "ô³ñòóëîàäàïòåð³â".Äàë³ âñòàíîâëþâàëè
VAC-ïîâ'ÿçêè äëÿ çä³éñíåííÿ àêòèâíîãî äðåíóâàííÿ.
Ï³ñëÿ äåáð³äìåíäó âèêîíóâàëè ïëàñòèêó äåôåêò³â
òêàíèí ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè âëàñíèìè òêàíèíàìè
àáî âèêîðèñòîâóâàëè ìàçüîâ³ ïîâ'ÿçêè, ôîðìóâàëè
ïëîùàäêè ï³ä êàëîïðèéìà÷ (ÿêùî º äåáåò êèøêîâîãî
âì³ñòó ³ç íîðèö³) àáî ì³ñöÿ äëÿ ìàçüîâî¿ ïîâ'ÿçêè (ÿêùî
â³äñóòí³ âèä³ëåííÿ êèøêîâîãî âì³ñòó).
Îáãîâîðåííÿ. Åíòåðîàòìîñôåðíà íîðèöÿ º ï³äòèïîì
êèøêîâî-øê³ðíî¿ ô³ñòóëè, òà ÿâëÿº ñîáîþ çâ'ÿçîê ì³æ
øëóíêîâî-êèøêîâèì òðàêòîì òà çîâí³øíüîþ àò-
ìîñôåðîþ áåç âàñêóëÿðèçîâàíîãî ïîêðèòòÿ ì'ÿêèõ òêà-
íèí. Åíòåðîàòìîñôåðíà íîðèöÿ ìîæå ðîçâèíóòèñü
âçäîâæ áóäü-ÿêîãî â³ää³ëó øëóíêîâî-êèøêîâîãî òðàêòó.
Âèñíîâêè. Ââàæàºìî, ùî ñõåìà ë³êóâàííÿ åíòåðî-
àòìîñôåðíèõ íîðèöü, äîïîìîæå äîñÿãòè çíà÷íèõ óñ-
ï³õ³â ó ë³êóâàíí³ ö³º¿ êàòåãîð³¿ ïàö³ºíò³â, à çàïðîïî-
íîâàíèé àëãîðèòì äàñòü ìîæëèâ³ñòü â³ä³éòè â³ä íà-
ñòóïíî¿ ìîæëèâî¿ ëàïàðîòîì³¿. Òàêîæ, ÿêùî âçÿòè
äî óâàãè åêîíîì³÷íèé àñïåêò, òî åêîíîì³÷íî ìåíø
çàòðàòíå ë³êóâàííÿ åíòåðîàòìîñôåðíèõ íîðèöü çã³ä-
íî ç ïðîïîíîâàíèì àëãîðèòìîì, í³æ ïðîâîäèòè ìà-
ñîâå îïåðàòèâíå âòðó÷àííÿ.

formed as a result of a mine-explosive injury with a
penetrating wound of the abdominal cavity, were
analyzed. All patients were treated in the surgical
department of the Communal non-commercial institution
of the Kharkiv Regional Council "Regional Clinical
Hospital" during 2022-2023. There were 9 (52.9%)
female patients, 8 (47.1%) male patients. The age of the
patients varied from 42 to 75 years.
Results. The study shows that only 4 (23.5%) patients
had isolated intestinal injury, the other 13 (76.5%) had
combined and multiple injuries. All 13 patients (except
for the intestinal injury) had shrapnel wounds and
penetrating injuries to the limbs, of which 4 had a
traumatic hemopneumothorax, 4 had kidney and
retroperitoneal injury, 3 had liver injury, and 2 had
pancreas and retroperitoneal injury. , in 2 - injury of the
spleen, in 1 - violation of the integrity of the pelvic bones.
A comprehensive approach to the treatment of patients
was implemented. The first stage is the opening and
drainage of an abscess in the presence of an abscess on
the front abdominal wall. The second stage is the
delimitation of the intestinal fistula with one's tissues or
with the help of various "fistula adapters". Next, VAC
bandages were installed for active drainage. After
debridement, tissue defects of the anterior abdominal wall
were plasticized with own tissues or ointment bandages
were used, sites were formed for the calorimeter (if there
is a discharge of intestinal contents from the fistula) or
places for an ointment bandage (if there is no secretion
of intestinal contents).
Discussion. Enteroatmospheric fistula is a subtype of
enterocutaneous fistula, and represents a connection
between the gastrointestinal tract and the external
atmosphere without a vascularized covering of soft
tissues. Enteroatmospheric fistula can develop along any
part of the gastrointestinal tract.
Conclusions. We believe that the scheme of treatment of
enteroatmospheric fistulas will help to achieve significant
success in the treatment of this category of patients, and
the proposed algorithm will make it possible to avoid the
next possible laparotomy. Also, if we take into account
the economic aspect, it is economically less expensive to
treat enteroatmospheric fistulas according to this
algorithm than to carry out a massive surgical
intervention.

ìåäèöèíè, à ñàìå äëÿ õ³ðóðã³¿, ðîçïî÷àëàñü
íîâà ³ñòîð³ÿ. Ì³ííî-âèáóõîâà òðàâìà - îñîá-
ëèâèé âèä ïîðàíåííÿ, ³ ó á³ëüøîñò³ âèïàäê³â
õ³ðóðã ñòèêàºòüñÿ ³ç ïîñòðàæäàëèì ³ç ïîë³-
òðàâìîþ, ÿêèé ïîòðåáóº ÿê çàãàëüíîõ³ðóðã³÷-
íî¿, òàê ³ òðàâìàòîëîã³÷íî¿, íåéðîõ³ðóðã³÷íî¿,
óðîëîã³÷íî¿, ñïåö³àë³çîâàíî¿ ñóäèííî¿ äîïî-
ìîãè. Ïðîòå 87% óñ³õ ïðîíèêëèõ ïîðàíåíü
÷åðåâíî¿ ïîðîæíèíè ñóïðîâîäæóþòüñÿ ïî-
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øêîäæåííÿì êèøê³âíèêà, ùî â ìàéáóòíüîìó
ìîæå ïðèçâåñòè äî ôîðìóâàííÿ åíòåðîàòìî-
ñôåðíèõ íîðèöü.

Âðàõîâóþ÷è ñïåöèô³êó òà ïàòîãåíå-
òè÷í³ îñîáëèâîñò³ ì³ííî-âèáóõîâèõ ïîðàíåíü
(ìàñèâíà ïîøêîäæóâàëüíà ä³ÿ, ÿêà îáóìîâëå-
íà îäíî÷àñíî ÿê âåëèêîþ ê³íåòè÷íîþ åíåðã³-
ºþ óëàìêó (-³â), òà ³ éîãî (¿õ) âèñîêîþ òåìïå-
ðàòóðîþ), ñë³ä çàóâàæèòè, ùî çäåá³ëüøîãî ïà-
ö³ºíò ïîòðåáóº ö³ëî¿ íèçêè îïåðàòèâíèõ âòðó-
÷àíü ("damage control surgery") äëÿ íàäàííÿ
ïîâíîö³ííî¿ õ³ðóðã³÷íî¿ äîïîìîãè, ùî ìî-
æóòü çä³éñíþâàòèñü íà ð³çíèõ åòàïàõ åâàêóà-
ö³¿ ïîñòðàæäàëîãî. Íå çàâæäè ïàö³ºíò îäðàçó
ïîòðàïëÿº äî ë³êóâàëüíîãî çàêëàäó, äå ìîæóòü
çä³éñíèòè õ³ðóðã³÷íó êîðåêö³þ ó ïîâíîìó îá-
ñÿç³. Á³ëüø í³æ ó ïîëîâèíè âèïàäê³â ïàö³ºíò
íàäõîäèòü äî íàéáëèæ÷îãî ë³êóâàëüíîãî
ïóíêòó, äå óðãåíòíî çä³éñíþºòüñÿ êîìïëåêñ
çàõîä³â, ñêåðîâàíèõ íà çáåðåæåííÿ æèòòÿ ïî-
ñòðàæäàëîãî (áîðîòüáà ³ç êðîâîòå÷åþ, øî-
êîì). Ó òàêèõ óìîâàõ, êîëè ïîñòðàæäàëèé
íàäõîäèòü äî ñïåö³àë³çîâàíîãî çàêëàäó, çàçâè-
÷àé â³í âæå ìàº åíòåðîàòìîñôåðíó íîðèöþ,
ùî ôîðìóºòüñÿ. Ó 15% âèïàäê³â îêð³ì åíòå-
ðîàòìîñôåðíî¿ íîðèö³ ïàö³ºíò âæå ìàº é
ôëåãìîíó ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè (áî âåñü
öåé ÷àñ, ùî ìîæå çàéìàòè åâàêóàö³ÿ, êèøêî-
âèé âì³ñò íàäõîäèòü äî òêàíèí, ùî îòî÷óþòü).

Ìåòà: ïîë³ïøèòè ðåçóëüòàòè õ³ðóðã³÷-
íîãî ë³êóâàííÿ ïàö³ºíò³â ³ç åíòåðîàòìîñôåð-
íèìè íîðèöÿìè, ùî ñôîðìóâàëèñü ó ðåçóëü-
òàò³ ì³ííî-âèáóõîâî¿ òðàâìè ³ç ïðîíèêëèì ïî-
ðàíåííÿì ÷åðåâíî¿ ïîðîæíèíè.

Ìàòåð³àë ³ ìåòîäè
Áóëè ïðîàíàë³çîâàí³ ðåçóëüòàòè ë³êóâàííÿ 17
ïîñòðàæäàëèõ ³ç åíòåðîàòìîñôåðíèìè íîðè-
öÿìè, ùî ñôîðìóâàëèñü ó ðåçóëüòàò³ ì³ííî-
âèáóõîâî¿ òðàâìè ³ç ïðîíèêëèì ïîðàíåííÿì
÷åðåâíî¿ ïîðîæíèíè. Óñ³ ïàö³ºíòè ïåðåáóâàëè
íà ë³êóâàíí³ ó õ³ðóðã³÷íîìó â³ää³ëåíí³ ÊÍÏ
ÕÎÐ "ÎÊË" ïðîòÿãîì 2022-2023 ðîê³â. Ñåðåä
ïàö³ºíò³â áóëî 9 (52,9%) æ³íîê, ÷îëîâ³ê³â - 8
(47,1%). Â³ê õâîðèõ âàð³þâàâ â³ä 42 äî 75 ðî-
ê³â. Óñ³ì ïàö³ºíòàì áóëè âèêîíàí³ çàãàëüíî-
êë³í³÷í³ ìåòîäè äîñë³äæåííÿ êðîâ³ òà ñå÷³;

á³îõ³ì³÷í³ äîñë³äæåííÿ êðîâ³; äîñë³äæåííÿ
ïîêàçíèê³â êîàãóëÿö³éíî¿ ñèñòåìè êðîâ³;
ðåíòãåíîãðàô³ÿ îðãàí³â ãðóäíî¿ êë³òêè (ÎÃÊ)
òà îðãàí³â ÷åðåâíî¿ ïîðîæíèíè (Î×Ï); óëüò-
ðàçâóêîâå äîñë³äæåííÿ (ÓÇÄ) Î×Ï; ô³ñòóëî-
ãðàô³ÿ; "Blue-test" ³ç ìåòèëåíîâèì ñèí³ì;
ìóëüòèñï³ðàëüíà êîìï'þòåðíà òîìîãðàô³ÿ
(ÌÑÊÒ) ÎÃÊ, Î×Ï çà íàÿâíîñò³ ïîêàçàíü;
êîíñóëüòàö³¿ ñóì³æíèõ ñïåö³àë³ñò³â.

Äî äîñë³äæåííÿ óâ³éøëè ïîñòðàæäàë³
â³ä âèáóõîâî¿ òðàâìè ³ç ïðîíèêëèìè ïîðàíåí-
íÿìè ÷åðåâíî¿ ïîðîæíèíè ïðîòÿãîì 2022 òà
2023 ðð ³ç åíòåðîàòìîñôåðíèìè íîðèöÿìè
âíàñë³äîê öüîãî, ñòàðø³ 18 ðîê³â òà  áóëè çã³ä-
í³ íà ó÷àñòü ó äîñë³äæåíí³. Êðèòåð³ÿìè âè-
êëþ÷åííÿ ñòàëè: â³ê äî 18 ðîê³â, âàã³òí³ñòü,
íàëåæí³ñòü äî ïðåäñòàâíèê³â íåçàõèùåíèõ
ãðóï íàñåëåííÿ, â³äìîâà â³ä ó÷àñò³ ó äîñë³-
äæåíí³.

Ñòàòèñòè÷íà îáðîáêà äàíèõ ïðîâîäè-
ëàñÿ ç âèêîðèñòàííÿì ñòàòèñòè÷íîãî ïðîãðàì-
íîãî ïàêåòó StatSoft Statistica 6.0. Äëÿ îö³íêè
àäåêâàòíîñò³ ïîð³âíÿíü òà òî÷íîñò³ ïðîãíîçó
âèêîðèñòîâóâàâñÿ ìåòîä àíàë³çó êðèâèõ îïåðà-
ö³éíèõ õàðàêòåðèñòèê (ROC - Receiver Operating
Characteristic curve analysis).

Ðåçóëüòàòè
Ïàö³ºíòè áóëè ãîñï³òàë³çîâàí³ äî õ³ðóðã³÷íî-
ãî â³ää³ëåííÿ ÊÍÏ ÕÎÐ "ÎÊË" òåðì³íîì â³ä
òðüîõ òèæí³â äî òðüîõ ì³ñÿö³â ç ìîìåíòó
îòðèìàííÿ âèáóõîâîãî ïîðàíåííÿ. Ñë³ä âêà-
çàòè, ùî ïåðâèííî óñ³ ïàö³ºíòè áóëè îïåðî-
âàí³ â ³íøèõ ë³êóâàëüíèõ çàêëàäàõ. Äî õ³ðóð-
ã³÷íîãî â³ää³ëåííÿ ÊÍÏ ÕÎÐ "ÎÊË" ïàö³ºíòè
çâåðòàëèñü âæå ç³ ñêàðãàìè, ïîâ'ÿçàíèìè áåç-
ïîñåðåäíüî ³ç íàÿâí³ñòþ åíòåðîàòìîñôåðíî¿
íîðèö³. Íà ìîìåíò ãîñï³òàë³çàö³¿ ïàö³ºíòè ïå-
ðåáóâàëè ó âàæêîìó òà ñåðåäíüîâàæêîìó ñòà-
í³. Ó 11 (64,7%) ïàö³ºíò³â, îêð³ì åíòåðîàòìî-
ñôåðíî¿ íîðèö³, ìàëà ì³ñöå ôëåãìîíà ïåðåä-
íüî¿ ÷åðåâíî¿ ñò³íêè. Ó 14 (82%) õâîðèõ ìàëè
ì³ñöå åíòåðîàòìîñôåðí³ íîðèö³ íà ä³ëÿíêàõ
ïîðîæíüî¿ òà êëóáîâî¿ êèøêè, ó 3 (18%) - îáî-
äîâî¿ êèøêè. Ó 9 (52,9%) ïàö³ºíò³â ñïîñòåð³-
ãàâñÿ ïîì³ðíèé äåáåò íîðèö³ (â³ä 200 äî 500
ìë/äîáó), ó 6 (35,4%) - íèçüêèé (ìåíøå 200
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ìë/äîáó) òà ëèøå ó 2 (11,7%) - âèñîêèé (á³ëü-
øå 500 ìë/äîáó).

Ó ñòðóêòóð³ ïîøêîäæåíü (àíàìíåñòè÷-
íî) ëèøå 4 (23,5%) ïàö³ºíòè ìàëè ³çîëüîâàíå
ïîøêîäæåííÿ êèøê³âíèêà, ³íø³ 13 (76,5%) -
ìàëè êîìá³íîâàí³ òà ìíîæèíí³ òðàâìè. Óñ³ 13
ïàö³ºíò³â (îêð³ì ïîðàíåííÿ êèøê³âíèêà) ìàëè
îñêîëêîâ³ ñë³ï³ òà íàñêð³çí³ ïîðàíåííÿ ê³íö³-
âîê, ³ç íèõ ó 4 âèïàäêàõ ìàâ ì³ñöå òðàâìà-
òè÷íèé ãåìîïíåâìîòîðàêñ, ó 4 - ïîøêîäæåííÿ
íèðêè òà çàî÷åðåâèííîãî ïðîñòîðó, ó 3 - ïî-
ðàíåííÿ ïå÷³íêè, ó 2 - ïîøêîäæåííÿ ï³äøëóí-
êîâî¿ çàëîçè òà çàî÷åðåâèííîãî ïðîñòîðó, ó 2 -
ïîðàíåííÿ ñåëåç³íêè, â 1 - ïîðóøåííÿ ö³ë³ñ-
íîñò³ ê³ñòîê òàçó.

²ç äîêóìåíòàö³¿, íàäàíî¿ ïàö³ºíòàìè
(ñóïðîâ³äí³ äîêóìåíòè òà âèïèñêè), ìîæíà
áóëè çðîáèòè âèñíîâîê ïðî îá'ºì îïåðàòèâíèõ
âòðó÷àíü, ùî áóëè âèêîíàí³ íà åòàïàõ åâàêóà-
ö³¿. Ó 13 âèïàäêàõ áóëà âèêîíàíà õ³ðóðã³÷íà
îáðîáêà ðàí ê³íö³âîê, ùå â 4 âèïàäêàõ (êîëè
ìàâ ì³ñöå òðàâìàòè÷íèé ãåìîïíåâìîòîðàêñ) -
äðåíóâàííÿ ïëåâðàëüíèõ ïîðîæíèí ïî Áþëàó.
Ïðè ïîøêîäæåííÿõ íèðêè ³ç íàÿâí³ñòþ çàî÷å-
ðåâèííî¿ ãåìàòîìè ó 3 âèïàäêàõ áóëî âèêî-
íàíî óøèâàííÿ ðàíè íèðêè òà åâàêóàö³ÿ ãå-
ìàòîìè çàî÷åðåâèííîãî ïðîñòîðó ³ç ïîäàëü-
øîþ éîãî òàìïîíàäîþ, à â 1 âèïàäêó - íå-
ôðåêòîì³ÿ (ðîçòðîùåííÿ íèðêè). Ïðè ñóïóò-
í³õ ïîøêîäæåííÿõ ï³äøëóíêîâî¿ çàëîçè òà íà-
ÿâí³ñòþ ãåìàòîìè çàî÷åðåâèííîãî ïðîñòîðó
÷è ÷åïöåâî¿ ñóìêè (2) áóëè äîäàòêîâî âèêî-
íàí³ òàìïîíàäà ÷åïöåâî¿ ñóìêè òà çàî÷åðå-
âèííîãî ïðîñòîðó. Ùîäî ïîøêîäæåíü ñåëå-
ç³íêè  - âòðó÷àííÿ áóëî äîïîâíåíå ñïëåíåê-
òîì³ºþ (2). Ïðè ïîøêîäæåíí³ ïå÷³íêè îïåðà-
ö³ÿ áóëà äîïîâíåíà êîàãóëÿö³ºþ ðàíè ïå÷³íêè
òà òàìïîíàäîþ ï³äïå÷³íêîâîãî ïðîñòîðó (1).
À ïðè ïîøêîäæåíí³ ê³ñòîê òàçó (³ç ïîðóøåí-
íÿì ö³ë³ñíîñò³ òàçîâîãî ê³ëüöÿ) áóëè âèêîíàí³
ù³ëüíà òàìïîíàäà ïîðîæíèíè òàçó òà â³äïî-
â³äí³ ³ììîá³ë³çàö³éí³ çàõîäè (1). Ùî æ äî ïî-
ðàíåíü êèøê³âíèêà, òî â 3 âèïàäêàõ ïðè ïî-
ðàíåííÿõ ñò³íêè ïîðîæíüî¿ òà êëóáîâî¿ êèø-
êè áóëà âèêîíàíà ðåçåêö³ÿ ïîøêîäæåíî¿ ä³-
ëÿíêè ³ç àíàñòîìîçîì "á³ê-ó-á³ê", ó 11 âèïàä-
êàõ âèêîíóâàëîñü óøèâàííÿ ñò³íêè êèøêè.

Ïðè ïîðàíåííÿõ ñò³íêè îáîäîâî¿ êèøêè áóëà
âèêîíàíà ðåçåêö³ÿ ïîøêîäæåíî¿ ä³ëÿíêè ³ç
àíàñòîìîçîì "á³ê ó á³ê".

Çä³éñíþâàâñÿ êîìïëåêñíèé ï³äõ³ä äî
ë³êóâàííÿ ïàö³ºíò³â. Çâè÷àéíî, ïðîòÿãîì óñ³õ
åòàï³â ë³êóâàííÿ áàæàíî çä³éñíåííÿ àíòèáàê-
òåð³àëüíî¿ òà ³íôóç³éíî¿ òåðàï³¿. Ïåðøèì åòà-
ïîì âèêîíóâàëè ðîçêðèòòÿ òà äðåíóâàííÿ
ãí³éíèêà (àáî êàëîâîãî çàòüîêó) ïåðåäíüî¿ ÷å-
ðåâíî¿ ñò³íêè, áàæàíî ³ç äåê³ëüêîõ äîñòóï³â
äëÿ ìîæëèâîñò³ çä³éñíåííÿ ïðîòî÷íîãî íà-
ñêð³çíîãî äðåíóâàííÿ. Âåäåííÿ çà ïðèíöèïà-
ìè ë³êóâàííÿ ãí³éíèõ ðàí çä³éñþâàëè â³ä 5
äî 8 ä³á. Ïðîòÿãîì äàíîãî ïåð³îäó ïîâí³ñòþ
âèêëþ÷àëîñü åíòåðàëüíå õàð÷óâàííÿ, ïàö³ºí-
òè ïåðåáóâàëè ëèøå íà ïàðåíòåðàëüíîìó õàð-
÷óâàíí³, çà íàÿâíîñò³ ïîêàçàíü - ³ç çàì³ñíîþ ìå-
òîþ çä³éñíåííÿ òðàíñôóç³¿ ïðåïàðàò³â êðîâ³.

Äðóãèì åòàïîì çä³éñíþâàëè â³äìåæó-
âàííÿ êèøêîâî¿ íîðèö³ (àáî íîðèöü, ÿêùî äå-
ê³ëüêà) âëàñíèìè òêàíèíàìè (ÿêùî âîíè íà-
ÿâí³) ÷è çà äîïîìîãîþ ð³çíîìàí³òíèõ "ô³ñòó-
ëîàäàïòåð³â". Ïî÷èíàþ÷è ç äðóãîãî åòàïó, ïà-
ö³ºíò äîòðèìóºòüñÿ ñóõî¿ä³ííÿ ïðîòÿãîì óñüî-
ãî ïåð³îäó ë³êóâàííÿ.

Äàë³ âñòàíîâëþâàëè VAC-ïîâ'ÿçêè äëÿ
çä³éñíåííÿ àêòèâíîãî äðåíóâàííÿ. VAC-ïî-
â'ÿçêó âèãîòîâëÿëè çà ðîçì³ðàìè ðàíè, âèð³-
çàëè â í³é îòâ³ð â³äïîâ³äíî äî ä³àìåòðà òà ïî-
ëîæåííÿ â ðàí³ íîðèöåâîãî îòâîðó (òîáîòî
ðîçì³ðè òà ôîðìà ï³äáèðàþòüñÿ ³íäèâ³äóàëü-
íî, ïðîñò³ð ³ç VAC-ïîâ'ÿçêîþ â³äìåæîâàíèé
â³ä êèøêîâî¿ íîðèö³ (àáî íîðèöü) âëàñíèìè
òêàíèíàìè ÷è ô³ñòóëîàäàïòåðîì, ïîâíà ãåð-
ìåòèçàö³ÿ) (Ðèñ. 1, 2, 3, 4). VAC-òåðàï³ÿ çà-
ñòîñîâóâàëàñü ó áåçïåðåðâíîìó ðåæèì³ ïðè
íåãàòèâíîìó òèñêó â³ä 30 äî 80 ìì ðò ñò. ×åðåç
3-5 ä³á çä³éñíþâàëè çàì³íó VAC-ïîâ'ÿçêè.
Ä³éøëè äî âèñíîâêó, ùî ìîæå çíàäîáèòèñü â³ä
2 äî 4 çì³í ïîâ'ÿçîê çàëåæíî â³ä ñòàíó ðàíè.

Ï³ñëÿ äåáð³äìåíäó âèêîíóâàëè ïëàñ-
òèêó äåôåêò³â òêàíèí ïåðåäíüî¿ ÷åðåâíî¿ ñò³í-
êè âëàñíèìè òêàíèíàìè àáî âèêîðèñòîâóâàëè
ìàçüîâ³ ïîâ'ÿçêè (îêð³ì ä³ëÿíêè, äå â³äìåæî-
âàíèé â³ä ³íøèõ òêàíèí îòâ³ð êèøêîâî¿ íî-
ðèö³), ôîðìóâàëè ïëîùàäêè ï³ä êàëîïðèéìà÷
(ÿêùî º äåáåò êèøêîâîãî âì³ñòó ³ç íîðèö³) àáî
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ì³ñöÿ äëÿ ìàçüîâî¿ ïîâ'ÿçêè (ÿêùî â³äñóòí³
âèä³ëåííÿ êèøêîâîãî âì³ñòó).

Ó õîä³ ë³êóâàëüíèõ çàõîä³â ñïèðàëèñü
íà ðîçðîáëåíó "Ñõåìó ë³êóâàííÿ åíòåðîàòìî-
ñôåðíî¿ íîðèö³, óñêëàäíåíî¿ ôëåãìîíîþ ïå-
ðåäíüî¿ ÷åðåâíî¿ ñò³íêè, ùî âèíèêëà ó ðåçóëü-
òàò³ ì³ííî-âèáóõîâî¿ òðàâìè ³ç ïðîíèêëèì ïî-
ðàíåííÿì ÷åðåâíî¿ ïîðîæíèíè" (Àâòîðñüêå
ñâ³äîòñòâî ¹ 120371 â³ä 06.07.2023 ðîêó, ùî
íàëåæèòü äî ìåäèöèíè, à ñàìå äî àáäîì³íàëü-
íî¿ õ³ðóðã³¿ òà ìåäèöèíè íåâ³äêëàäíèõ ñòàí³â,
³ ìîæå áóòè âèêîðèñòàíî äëÿ ë³êóâàííÿ åíòå-
ðîàòìîñôåðíî¿ íîðèö³, óñêëàäíåíî¿ ôëåãìî-
íîþ ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè, ùî âèíèêëà
ó ðåçóëüòàò³ ì³ííî-âèáóõîâî¿ òðàâìè ³ç ïðî-
íèêëèì ïîðàíåííÿì ÷åðåâíî¿ ïîðîæíèíè).

Ùîäî ðåçóëüòàò³â ì³êðîá³îëîã³÷íîãî
äîñë³äæåííÿ òêàíèí íàâêîëî íîðèöåâîãî õî-
äó, òî ïðîâ³äíå ì³ñöå ïîñ³äàëè ãðàìïîçèòèâí³
ì³êðîîðãàí³çìè: Staphylococcus aureus and
St.epidermidis - ó 58,3% ïàö³ºíò³â; ãðàìíåãà-

òèâíà ì³êðîôëîðà áóëà ïðåäñòàâëåíà E. coli -
ó 51,3%, Enterobacter - ó 17,1%, P. aeruginosa -
ó 4%. Ð³âåíü áàêòåð³àëüíîãî çàáðóäíåííÿ â 1 ã
òêàíèíè ðàíè ñòàíîâèâ 12,84±0,67 CFU/ml.
Ï³ñëÿ ïðîâåäåíî¿ VAC-òåðàï³¿ (10 äîáà) ð³-
âåíü áàêòåð³àëüíîãî çàáðóäíåííÿ ñòàíîâèâ
6,72±0,62 CFU/ml.

Ó çàçíà÷åíèõ 17 âèïàäêàõ âäàëîñÿ â³-
ä³éòè â³ä ïîäàëüøîãî ìàñèâíîãî îïåðàòèâíî-
ãî âòðó÷àííÿ (ëàïàðîòîì³¿) äëÿ ë³êâ³äàö³¿ íî-
ðèö³. Óñ³ âèïàäêè, ÿê³ ââ³éøëè äî äàíîãî äî-
ñë³äæåííÿ, äåìîíñòðóþòü çàêðèòòÿ íîðèöü.
Ïåð³îä ñòàö³îíàðíîãî ë³êóâàííÿ ñêëàâ 16±3
ë³æêî-äí³â. Ó ïîäàëüøîìó ìè ìàëè ìîæëè-
â³ñòü ñïîñòåð³ãàòè ïàö³ºíò³â àìáóëàòîðíî, òî-
ìó áóëà â³äñóòíÿ ïîòðåáà â ïîäàëüø³é åâà-
êóàö³¿ ïîñòðàæäàëèõ. Ó äîñë³äæóâàí³é ãðóï³
áóëè â³äñóòí³ ëåòàëüí³ íàñë³äêè.

Îáãîâîðåííÿ
Ââàæàºìî, ùî ïðè âèáóõîâîìó ïîðàíåíí³

Ðèñ. 1, 2, 3
Íîðèöåâèé îòâ³ð

Ðèñ. 4
Ô³ñòóëîàäàïòåð ³ç VAC-ïîâ'ÿçêîþ
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ñòâîðþþòüñÿ ïåðåäóìîâè äëÿ ôîðìóâàííÿ åí-
òåðîàòìîñôåðíî¿ íîðèö³. Òàê, ó âîãíåïàëüí³é
ðàí³ îáîâ'ÿçêîâî ïîºäíóþòüñÿ: àíàòîì³÷íèé
äåôåêò, ôóíêö³éí³ ðîçëàäè â òêàíèíàõ, íà-
âêðóæíèé äåôåêò (åëåìåíòè òðàâìè é óøêî-
äæåííÿ), çíà÷íå áàêòåð³àëüíå çàáðóäíåííÿ
ìåðòâèõ òà íàï³âìåðòâèõ òêàíèí ðàíè. Òîìó
îäíèì ³ç óñêëàäíåíü ïðè çàãîºíí³ âîãíåïàëü-
íèõ ðàí º íîðèöåâèé ðóáåöü (äðóãå ì³ñöå çà
÷àñòîòîþ), ùî º äîñèòü ñïåöèô³÷íîþ ôîðìîþ
ïàòîëîã³¿ ðàíè ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè çà
îñîáëèâîñòÿìè ðîçâèòêó òà ïåðåá³ãó. Äî ãðó-
ïè íîðèöåâèõ ðóáö³â âõîäÿòü ñêëàäí³ íîðè-
öåâ³ õîäè, ùî éäóòü íå ëèøå ï³ä øê³ðó, à é äî
î÷åðåâèíè, ç íàÿâí³ñòþ õðîí³÷íèõ âîãíèù íà-
ãíîºííÿ â òêàíèíàõ òà íàâêîëî íîðèö³. ×àñò³-
øå çà âñå ó ïîðàíåíèõ íàÿâíèé íå îäèí, à äå-
ê³ëüêà íîðèöåâèõ êàíàë³â, ùî ³íîä³ ç'ºäíóþòü-
ñÿ ì³æ ñîáîþ. Íîðèöåâèé ðóáåöü º ðåçóëüòà-
òîì ôëåãìîíè íà ì³ñö³ ï³ñëÿîïåðàö³éíîãî ðîç-
ð³çó, ùî ìàº ìëÿâèé ïåðåá³ã. Ó äåÿêèõ âèïàä-
êàõ ïîâ³ëüíå çàãîºííÿ ðàíè ñóïðîâîäæóºòüñÿ
ôîðìóâàííÿì êèøêîâî¿ íîðèö³, à çãîäîì - åí-
òåðîàòìîñôåðíî¿.

Òîáòî, åíòåðîàòìîñôåðíà íîðèöÿ º
ï³äòèïîì êèøêîâî-øê³ðíî¿ ô³ñòóëè, òà ÿâëÿº
ñîáîþ çâ'ÿçîê ì³æ øëóíêîâî-êèøêîâèì òðàê-
òîì òà çîâí³øíüîþ àòìîñôåðîþ áåç âàñêóëÿ-
ðèçîâàíîãî ïîêðèòòÿ ì'ÿêèõ òêàíèí. Â³äîìî,
ùî åíòåðîàòìîñôåðíà íîðèöÿ ìîæå ðîçâèíó-
òèñü âçäîâæ áóäü-ÿêîãî â³ää³ëó øëóíêîâî-

êèøêîâîãî òðàêòó. ²ñíóº ê³ëüêà ñïîñîá³â êëà-
ñèô³êàö³¿ åíòåðîàòìîñôåðíèõ íîðèöü, ó òîìó
÷èñë³ çà äåáåòîì, åò³îëîã³ºþ òà äæåðåëîì.

Áàãàòîôàêòîðíà õ³ðóðã³÷íà îö³íêà ó
öüîìó âèïàäêó çä³éñíþºòüñÿ â³äïîâ³äíî äî
êëàñèô³êàö³¿ "â³äêðèòîãî æèâîòà" çà Ì. Bjorck
(2009):
1 - â³äñóòíÿ ô³êñàö³ÿ: 1À - ÷èñòèé æèâ³ò, íåìàº
ô³êñàö³¿; 1Â - êîíòàì³íîâàíèé æèâ³ò, íåìàº
ô³êñàö³¿; 1Ñ - äåôåêò ïîðîæíèñòîãî îðãàíà,
íåìàº ô³êñàö³¿.
2 - ðîçâèâàºòüñÿ ô³êñàö³ÿ: 2À - ÷èñòèé æèâ³ò,
ðîçâèâàºòüñÿ ô³êñàö³ÿ; 2Â - êîíòàì³íîâàíèé
æèâ³ò, ðîçâèâàºòüñÿ ô³êñàö³ÿ; 2Ñ - äåôåêò ïî-
ðîæíèñòîãî îðãàíà, ðîçâèâàºòüñÿ ô³êñàö³ÿ.
3 - "Çàìîðîæåíèé æèâ³ò": 3À - ÷èñòèé "çàìî-
ðîæåíèé æèâ³ò"; 3Â -  êîíòàì³íîâàíèé "çà-
ìîðîæåíèé æèâ³ò".
4. Åíòåðîàòìîñôåðíà íîðèöÿ, "çàìîðîæåíèé
æèâ³ò".

Îñíîâíèìè êðèòåð³ÿìè, ùî õàðàêòåðè-
çóâàëè ðàíó ïåðåäíüî¿ ÷åðåâíî¿ ñò³íêè, ââà-
æàëè êîë³ð òêàíèí, íàÿâí³ñòü ä³ëÿíîê íåêðîçó,
ãðàíóëÿö³é, ³íô³ëüòðàö³¿, âèä³ëåíü, ìîæëè-
â³ñòü çáëèæåííÿ êðà¿â, ðåçóëüòàòè ì³êðîá³î-
ëîã³÷íîãî äîñë³äæåííÿ.

Âèñíîâêè
Ââàæàºìî, ùî íàø äîñâ³ä ë³êóâàííÿ åíòåðî-
àòìîñôåðíèõ íîðèöü áóäå êîðèñíèì, à ñõåìà
ë³êóâàííÿ åíòåðîàòìîñôåðíèõ íîðèöü, ùî

Ðèñ. 5, 6
Ïîäàí³ ROC-êðèâ³ ùîäî ð³âíÿ áàêòåð³àëüíîãî çàáðóäíåííÿ òêàíèí íàâêîëî íîðèöåâîãî õîäó äî òà ï³ñëÿ VAC-

òåðàï³¿ òà øâèäêîñò³ çàãîºííÿ íîðèö³. AUC=0,889 (95% ÄÈ 0,723-1,0). Ïðè ÷óòëèâîñò³ 0,82 òà
ñïåöèô³÷íîñò³ 0,83. AUC=0,929 (95%  ÄÈ  0,793-1,0).  Ïðè ÷óòëèâîñò³ 0,86 òà ñïåöèô³÷íîñò³ 0,92.
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ïðîïîíóºòüñÿ, äîïîìàãàº äîñÿãòè çíà÷íèõ óñ-
ï³õ³â ó ë³êóâàíí³ ö³º¿ êàòåãîð³¿ ïàö³ºíò³â. Çà-
ïðîïîíîâàíèé àëãîðèòì äàº ìîæëèâ³ñòü â³-
ä³éòè â³ä íàñòóïíî¿ ìîæëèâî¿ ëàïàðîòîì³¿ (ùî
ìàº íà óâàç³ ìàñèâíó îïåðàö³éíó òðàâìó), ùî
äàº çìîãó äîïîìîãòè íàâ³òü äóæå âàæêèì ó
ñîìàòè÷íîìó ïëàí³ ïàö³ºíòàì. Òàê, ó çà-çíà-
÷åíèõ 17 âèïàäêàõ âäàëîñÿ â³ä³éòè â³ä ïîäàëü-
øîãî ìàñèâíîãî îïåðàòèâíîãî âòðó÷àííÿ (ëà-
ïàðîòîì³¿) äëÿ ë³êâ³äàö³¿ íîðèö³. Óñ³ âèïàäêè,
ÿê³ ââ³éøëè äî öüîãî äîñë³äæåííÿ, äåìîí-
ñòðóþòü çàêðèòòÿ íîðèöü òà ó ãðóï³ â³äñóòí³
ëåòàëüí³ íàñë³äêè. Òàêîæ, ÿêùî âçÿòè äî óâà-
ãè åêîíîì³÷íèé àñïåêò, òî åêîíîì³÷íî ìåíø

çàòðàòíå ë³êóâàííÿ åíòåðîàòìîñôåðíèõ íî-
ðèöü çã³äíî ç ïðîïîíîâàíèì àëãîðèòìîì, í³æ
ïðîâîäèòè ìàñîâå îïåðàòèâíå âòðó÷àííÿ (ùî
ïîòÿãíå çà ñîáîþ ðîçòðàòè íà ³íòðàîïåðàö³éí³
çàõîäè, ³íòåíñèâíå ë³êóâàííÿ ó â³ää³ëåíí³ ³í-
òåíñèâíî¿ òåðàï³¿, àíåñòåç³éí³ çàñîáè).

Êîíôë³êò ³íòåðåñ³â - â³äñóòí³é.
Âíåñîê àâòîð³â: êîíöåïö³ÿ òà äèçàéí äîñë³-
äæåííÿ - Ïàðõîìåíêî Ê.Þ., ðåäàãóâàííÿ - Ïàð-
õîìåíêî Ê.Þ., çá³ð òà îáðîáêà ìàòåð³àëó -
Ïðîêîïåíêî Ê.À., Äðîçäîâà À.Ã., Ïàðõîìåíêî
².Ê., íàïèñàííÿ òåêñòó - Ïðîêîïåíêî Ê.À.,
Äðîçäîâà À.Ã.

OUR EXPERIENCE IN TREATMENT OF ENTEROATMOSPHERIC FISTULAS
FORMED AS A RESULT OF MINE-EXPLOSIVE INJURY
Introduction
Since the creation of the world and the creation of
mankind, man has suffered injuries due to falls,
fires, floods and interpersonal conflicts. Over the
millennia, the mechanism and frequency of injuries
has changed significantly. Not for nothing, even
based on the foundations of religious studies, war
is represented by one of the four horsemen of
the Apocalypse. So, on February 24, 2022, a new
story began for medicine, namely for surgery. A
mine-explosive injury is a special type of injury,
and in most cases, the surgeon encounters a
victim with polytrauma who needs both general
surgery and traumatological, neurosurgical,
urological, and specialized vascular care.
However, 87% of all penetrating wounds of the
abdominal cavity are accompanied by intestinal
damage, which in the future can lead to the
formation of enteroatmospheric fistulas.

Taking into account the specifics and
pathogenetic features of mine-explosive injuries (a
massive damaging effect, which is due to both the
large kinetic energy of the fragment(s) and its (their)
high temperature), it should be said that, in most
cases, the patient needs a whole series of surgical
interventions (" damage control surgery") to
provide full-fledged surgical assistance, which can
be carried out at various stages of evacuating the
victim. The patient is not always immediately
admitted to a medical institution, where they can

carry out a full surgical correction. In more than
half of the cases, the patient arrives at the nearest
medical center, where a complex of measures aimed
at saving the victim's life (fighting against bleeding,
shock) is urgently carried out. In such conditions,
when the victim arrives at a specialized institution,
he usually already has an enteroatmospheric fistula
that is forming. In 15% of cases, in addition to an
enteroatmospheric fistula, the patient already has
a phlegmon of the anterior abdominal wall (because
all this time, which can be taken by evacuation,
the intestinal contents reach the surrounding
tissues).

Aim. To improve the results of surgical
treatment of patients with enteroatmospheric
fistulas, which were formed as a result of a mine-
explosive injury with a penetrating wound of the
abdominal cavity.

Material and Methods
The results of the treatment of 17 victims with
enteroatmospheric fistulas, which were formed
as a result of a mine-explosive injury with a
penetrating wound of the abdominal cavity, were
analyzed. All patients were treated in the surgical
department of the Communal non-commercial
institution of the Kharkiv Regional Council
"Regional Clinical Hospital"  during 2022-2023.
There were 9 (52.9%) female patients, 8 (47.1%)
male patients. The age of the patients varied from
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42 to 75 years. All patients underwent general
clinical blood and urine tests; biochemical blood
tests; study of indicators of the blood coagulation
system; X-ray of chest organs  and abdominal
organs; ultrasound examination; fistulography;
"Blue-test" with methylene blue; multispiral
computed tomography if there are indications;
consultations of related specialists.

The study included blast injury victims
with penetrating abdominal injuries during 2022
and 2023 with resulting enteroatmospheric
fistulae who were older than 18 years and who
agreed to participate in the study. Exclusion
criteria involved: age under 18, pregnancy,
belonging to representatives of vulnerable
population groups, and refusal to participate in
the study.

Statistical data processing was carried out
using the statistical software package StatSoft
Statistica 6.0. To assess the adequacy of the
comparisons and the accuracy of the forecast,
the method of analysis of operating characteristic
curves (ROC - Receiver Operating Characteristic
curve analysis) was used.

Results
The patients were hospitalized in the surgical
department of the Communal non-commercial
institution of the Kharkiv Regional Council
"Regional Clinical Hospital" within three weeks
to three months from the moment of receiving
the explosive wound. It should be noted that
initially all patients were operated on in other
medical institutions. Patients have already turned
to the surgical department of the Communal non-
commercial institution of the Kharkiv Regional
Council "Regional Clinical Hospital"  with
complaints directly related to the presence of an
enteroatmospheric fistula. At the time of
hospitalization, the patients were in severe and
moderate condition. In 11 (64.7%) patients, in
addition to enteroatmospheric fistula, phlegmon
of the anterior abdominal wall occurred. 14
(82%) patients had enteroatmospheric fistulas in
the jejunum and ileum, 3 (18%) - colon. In 9
(52.9%) patients moderate fistula debit was
observed (from 200 to 500 ml/day), in 6 (35.4%) -

low (less than 200 ml/day) and only in 2 (11.7%) -
high (more than 500 ml/day).

In the structure of injuries (anamnesis),
only 4 (23.5%) patients had isolated intestinal
damage, the other 13 (76.5%) had combined and
multiple injuries. All 13 patients (except for the
intestinal injury) had shrapnel wounds and
penetrating injuries to the limbs, of which 4 had
a traumatic hemopneumothorax, 4 had kidney
and retroperitoneal injury, 3 had liver injury, and
2 had pancreas and retroperitoneal injury. , in 2
- injury of the spleen, in 1 - violation of the
integrity of the pelvic bones.

From the documentation provided by the
patients (accompanying documents and
statements), it was possible to draw a conclusion
about the volume of surgical interventions that
were performed during the evacuation stages. In
13 cases, surgical treatment of limb wounds was
performed, in another 4 cases (when there was a
traumatic hemopneumothorax) - drainage of the
pleural cavities. In case of kidney damage with
the presence of retroperitoneal hematoma, in 3
cases, suturing of the kidney wound and
evacuation of the retroperitoneal hematoma
followed by its tamponade, and in 1 case,
nephrectomy (crushing of the kidney) were
performed. In case of concomitant damage to the
pancreas and the presence of a hematoma of the
retroperitoneal space or the cap bag (2),
tamponade of the cap bag and retroperitoneal
space was additionally performed. In case of
damage to the spleen, the intervention was
supplemented with splenectomy (2). In case of
liver damage, the operation was supplemented
with coagulation of the liver wound and
tamponade of the subhepatic space (1). And in
case of damage to the pelvic bones (with a
violation of the integrity of the pelvic ring), dense
tamponade of the pelvic cavity and appropriate
immobilization measures were performed (1). As
for intestinal injuries, in 3 cases of injuries to
the wall of the jejunum and ileum, resection of
the damaged area with side-to-side anastomosis
was performed, and in 11 cases, the intestinal
wall was sutured. In the case of colon wall
injuries, resection of the damaged area with side-
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by-side anastomosis was performed.
A comprehensive approach to the

treatment of patients was implemented. Of
course, during all stages of treatment, it is
desirable to carry out antibacterial and infusion
therapy. The first stage was the opening and
drainage of the abscess (or fecal ooze) of the
anterior abdominal wall, preferably from several
approaches for the possibility of continuous
through-flow drainage. Management according to
the principles of treatment of purulent wounds was
carried out from 5 to 8 days. During this period,
enteral nutrition was completely excluded, patients
were only on parenteral nutrition, if there were
indications - with the alternative purpose of
transfusion of blood products.

The second stage involved demarcation
of the intestinal fistula (or fistulas, if there are
several) with own tissues (if they are available)
or with the help of various "fistula adapters".
Starting from the second stage, the patient

observes a dry diet throughout the treatment
period.

Next, VAC-bandages were installed for
active drainage. The VAC bandage was made
according to the size of the wound, a hole was
cut in it according to the diameter and position
of the fistula opening in the wound (that is, the
size and shape are selected individually, the
space with the VAC-bandage is separated from
the intestinal fistula (or fistulas) by own tissues
or a fistula adapter , full sealing) (Pic. 1, 2, 3, 4).
VAC-therapy was used continuously at a
negative pressure of 30 to 80 mm Hg. After 3-5
days, the VAC-bandage was replaced. It was
concluded that 2 to 4 dressing changes may be
needed, depending on the condition of the

After debridement, plastic defects of the
tissues of the anterior abdominal wall were
performed with own tissues or ointment
bandages were used (except for the area where
the opening of the intestinal fistula is separated

Pictures 1, 2, 3
Fistula hole

Pictures 4
Fistulaadapter with VAC-bandages
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from other tissues), platforms were formed for
the calorimeter (if there is a debit of intestinal
contents from the fistula) or places for ointment
bandages ligaments (if there are no secretions
of intestinal contents).

In the course of medical measures, they
relied on the developed "Scheme for the treatment
of enteroatmospheric fistula complicated by
phlegmon of the anterior abdominal wall, which
occurred as a result of a mine-explosive injury with
a penetrating wound of the abdominal cavity"
(Author's certificate belonging to medicine, namely
to abdominal surgery and emergency medicine
states, and can be used for the treatment of
enteroatmospheric fistula complicated by
phlegmon of the anterior abdominal wall, which
occurred as a result of a mine-explosive injury with
a penetrating wound of the abdominal cavity).

As for the results of the microbiological
examination of tissues around the fistula, the
leading place was occupied by gram-positive
microorganisms: Staphylococcus aureus and St.
epidermidis - in 58.3% of patients; gram-negative
microflora was represented by E. coli - in 51.3%,
Enterobacter - in 17.1%, P. aeruginosa - in 4%. The
level of bacterial contamination in 1 g of wound
tissue was 12.84 ± 0.67 CFU/ml. After VAC therapy
(10 days), the level of bacterial contamination was
6.72±0.62 CFU/ml.

In the presented 17 cases, it was possible
to avoid further massive surgical intervention
(laparotomy) to eliminate the fistula. All cases

included in this study demonstrate fistula closure.
The period of inpatient treatment was 16±3 bed
days. In the future, we had the opportunity to
observe patients on an outpatient basis, so there
was no need for further evacuation of the injured.
There were no fatal consequences in the studied
group.

Discussion
We believe that explosive injury creates the
prerequisites for the formation of an
enteroatmospheric fistula. Thus, a gunshot
wound necessarily combines: anatomical defect,
functional disorders in tissues, surrounding
defect (elements of trauma and damage),
significant bacterial contamination of dead and
semi-dead wound tissues. Therefore, one of the
complications in the healing of gunshot wounds
is a fistula scar (the second most frequent), which
is a rather specific form of pathology of the
wound of the anterior abdominal wall in terms
of its development and course. The group of
fistula scars includes complex fistula passages
that go not only under the skin, but also to the
peritoneum, with the presence of chronic foci of
suppuration in the tissues and around the fistula.
Most often, the wounded have not one, but
several fistula channels, which sometimes
connect with each other. A fistula scar is the result
of phlegmon at the site of a postoperative
incision, which has an indolent course. In some
cases, the slow healing of the wound is

Pictures 5, 6
ROC curves are presented for the level of bacterial contamination of tissues around the fistula before and after VAC
therapy and the rate of fistula healing. AUC=0.889 (95% CI 0.723-1.0). With a sensitivity of 0.82 and a specificity of

0.83. AUC=0.929 (95% CI 0.793-1.0).  With a sensitivity of 0.86 and a specificity of 0.92
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accompanied by the formation of an intestinal
fistula, and later - an enteroatmospheric fistula.
That is, an enteroatmospheric fistula is a subtype
of enterocutaneous fistula, and represents a
connection between the gastrointestinal tract and
the external atmosphere without a vascularized
covering of soft tissues. It is known that an
enteroatmospheric fistula can develop along any
part of the gastrointestinal tract. There are several
ways to classify enteroatmospheric fistulae,
including by debit, etiology, and source.

A multifactorial surgical assessment in
this case is carried out according to the
classification of "open abdomen" according to
M. Bjorck (2009):
1 - no fixation: 1A - clean stomach, no fixation;
1B - contaminated abdomen, no fixation; 1C - a
defect of a hollow organ, there is no fixation.
2 - developing fixation: 2A - clean stomach,
developing fixation; 2B - contaminated
abdomen, developing fixation; 2C - defect of a
hollow organ, fixation develops.
3 - "Frozen abdomen": 3A - pure "frozen abdomen";
3B - contaminated "frozen abdomen".
4. Enteroatmospheric fistula, "frozen abdomen".

The main criteria characterizing the
wound of the anterior abdominal wall were the
color of the tissues, the presence of areas of
necrosis, granulation, infiltration, secretions, the
possibility of converging edges, and the results
of microbiological research.

Conclusions
We believe that our experience in the treatment
of enteroatmospheric fistulas will be useful, and
the scheme of treatment of enteroatmospheric
fistulas proposed helps to achieve significant
success in the treatment of this category of
patients. The proposed algorithm makes it
possible to move away from the next possible
laparotomy (which implies a massive operative
trauma), which makes it possible to help even
very difficult patients in somatic terms. All cases
included in this study demonstrate closure of the
fistulae and there are no fatal outcomes in the
group. Also, if we take into account the economic
aspect, it is economically less expensive to treat

enteroatmospheric fistulas according to this
algorithm than to carry out a massive surgical
intervention (which will involve expenses for
intraoperative measures, intensive treatment in
the intensive care unit, anesthetics).
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Ðåôåðàò
Íåîâàñêóëÿðíà ãëàóêîìà (ÍÂÃ) - öå ðåôðàêòåðíà ãëàó-
êîìà, âòîðèííà äî ³øåì³÷íèõ çàõâîðþâàíü ñ³òê³âêè.
Ìåòà. Âèâ÷èòè äèíàì³êó êîíöåíòðàö³¿ åíäîòåë³àëüíî-
ãî ôàêòîðó ðîñòó ñóäèí ï³ñëÿ ³íòðàâ³òðåàëüíèõ ³í'ºê-
ö³é ðàí³á³çóìàáó ³ äîñë³äèòè âïëèâ àíòè-VEGF òåðàï³¿
íà ðåçóëüòàòè õ³ðóðã³÷íîãî ë³êóâàííÿ âòîðèííî¿ ÍÂÃ.
Ìàòåð³àë ³ ìåòîäè. Ó äîñë³äæåíí³ áðàëè ó÷àñòü 25
ïàö³ºíò³â (25 î÷åé) ç ÍÂÃ, ïðîîïåðîâàíèõ ó çâ'ÿçêó ç
íåêîìïåíñàö³ºþ (á³ëüøå 26 ìì ðò.ñò.) âíóòð³øíüî-
î÷íîãî òèñêó (ÂÎÒ) íà ìàêñèìàëüí³é ã³ïîòåíçèâí³é
òåðàï³¿. Ïðè÷èíîþ ÍÂÃ â 21 âèïàäêàõ áóëà ïðîë³ôå-
ðàòèâíà ä³àáåòè÷íà ðåòèíîïàò³ÿ (ÏÄÐ) ³ â 4 âèïàä-
êàõ - îêëþç³¿ öåíòðàëüíî¿ âåíè ñ³òê³âêè (ÎÖÂÑ) àáî
¿¿ ã³ëêè. Ãðóïà êîíòðîëþ - 20 ïàö³ºíò³â (20 î÷åé) ç
ÏÄÐ, àëå áåç ÍÂÃ. Ïàö³ºíòàì ïðîâîäèëè ñèíîñòðà-

Abstract
Neovascular glaucoma (NVG) is a refractory glaucoma
secondary to retinal ischemic diseases.
Aim. To investigate the fluctuation of vascular endothelial
growth factor concentration after intravitreal ranibizumab
injections and to evaluate the effect of anti-VEGF therapy
on the outcome of surgical treatment of NVG.
Materials and Methods. The study included 25 patients
(25 eyes) with NVG who underwent surgery due to IOP
non-compensation (more than 26 mm Hg) on maximal
hypotensive therapy. In 21 cases the cause of IOP was
proliferative diabetic retinopathy (PDR), in 4 cases it was
central retinal vein occlusion (CRVO) or its branches.
The control group consisted of 20 patients (20 eyes) with
PDR, but without NVG. Patients underwent trabeculectomy
(TE) according to our modification in 18 cases or
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Âñòóï
Íåîâàñêóëÿðíà ãëàóêîìà (ÍÂÃ) - öå ðåôðàê-
òåðíà ãëàóêîìà, âòîðèííà äî ³øåì³÷íèõ çàõâî-
ðþâàíü ñ³òê³âêè [1]. Íàéïîøèðåí³øèìè ïðè-
÷èíàìè ðîçâèòêó ÍÂÃ º ïðîë³ôåðàòèâíà ä³à-
áåòè÷íà ðåòèíîïàò³ÿ (ÏÄÐ) òà îêëþç³ÿ öåíò-
ðàëüíî¿ âåíè ñ³òê³âêè àáî ¿¿ ã³ëîê (ÎÖÂÑ) [2].

²øåì³ÿ ñ³òê³âêè ïðèçâîäèòü äî óòâîðåí-
íÿ òà âèâ³ëüíåííÿ ôàêòîðà ðîñòó åíäîòåë³þ

ñóäèí (vascular endothelial growth factor - VEGF)
êë³òèíàìè ï³ãìåíòíîãî åï³òåë³þ ñ³òê³âêè,
êë³òèíàìè Ìþëëåðà, àñòðîöèòàìè òà ³í.[3].

VEGF ñïðèÿº ïðîë³ôåðàö³¿ òà ì³ãðàö³¿
åíäîòåë³àëüíèõ êë³òèí ñóäèí, ï³äâèùåííþ
ïðîíèêíîñò³ ñóäèí, ùî â ðåçóëüòàò³ ïðèçâî-
äèòü äî íåîâàñêóëÿðèçàö³¿ ðàéäóæêè òà êóòà
ïåðåäíüî¿ êàìåðè îêà [4].

VEGF â³ä³ãðàº êëþ÷îâó ðîëü ó âèíèê-

áåêóëîåêòîì³þ (ÑÒÅ) ó íàø³é ìîäèô³êàö³¿ ó 18 âè-
ïàäêàõ àáî ³ìïëàíòàö³þ ì³í³-øóíòó EÕÐRESS ó 7 âè-
ïàäêàõ. Çà 5-7 äí³â äî îïåðàö³¿ ïðîâîäèëè ³íòðàâ³ò-
ðåàëüíó ³í'ºêö³þ Ðàí³á³çóìàáó â äîç³ 0,5 ìã. Â õîä³ îïå-
ðàòèâíîãî âòðó÷àííÿ ïðîâîäèëè çàá³ð âîäÿíèñòî¿ âî-
ëîãè äëÿ âèçíà÷åííÿ êîíöåíòðàö³¿ VEGF.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó âñ³õ ïàö³ºíò³â ÷åðåç 3-
5 äí³â ï³ñëÿ ³í'ºêö³é Ðàí³á³çóìàáó ñïîñòåð³ãàëàñü ðå-
äóêö³ÿ íåîâàñêóëÿðèçàö³¿. Äî ïî÷àòêó ë³êóâàííÿ ÂÎÒ
ñòàíîâèâ 30,2±5,8 ìì ðò.ñò., à ÷åðåç 7 äí³â ï³ñëÿ îïå-
ðàòèâíîãî âòðó÷àííÿ - 17,3±3,8 ìì ðò.ñò. Ê³ëüê³ñòü
ã³ïîòåíçèâíèõ ïðåïàðàò³â ÷åðåç 24 ì³ñ. ï³ñëÿ îïåðàö³¿
çìåíøèëàñü íà 66,7%. Ñåðåäíÿ ãîñòðîòà çîðó äî îïå-
ðàòèâíîãî âòðó÷àííÿ ñòàíîâèëà 0,94±0,48 LogMar, à ó
ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ÷åðåç 24 ì³ñÿö³ - 0,88±0,56
LogMar. Äî ïî÷àòêó ë³êóâàííÿ êîíöåíòðàö³ÿ VEGF ó
âîëîç³ ïåðåäíüî¿ êàìåðè ñòàíîâèëà â ñåðåäíüîìó
336,61±270,33 ïã/ìë, à ÷åðåç 5-7 äí³â ï³ñëÿ ³í'ºêö³¿
47,86±12,27 ïã/ìë. Ó êîíòðîëüí³é ãðóï³ íà 5-7 äåíü ï³ñëÿ
³í'ºêö³¿ â ñåðåäíüîìó ñòàíîâèëà 54,78±18,56 ïã/ìë .
Âèñíîâêè. Àíòè-VEGF òåðàï³ÿ òà îïåðàö³¿
ô³ëüòðóþ÷îãî òèïó äîçâîëÿþòü äîñÿãòè çíèæåííÿ
ÂÎÒ íà 47,2%, êîìïåíñàö³¿ ÂÎÒ â 96,8% âèïàäê³â,
çìåíøèòè ê³ëüê³ñòü âèêîðèñòàííÿ ã³ïîòåíçèâíèõ
êðàïåëü ó â³ääàëåíîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ íà
66,7% ³ íå äîïóñòèòè çíà÷íîãî çíèæåííÿ ãîñòðîòè
çîðó â 88,2% âèïàäê³â.

Àáðåâ³àòóðè:
1. ÍÂÃ - íåîâàñêóëÿðíà ãëàóêîìà
2. ÂÎÒ - âíóòð³øíüîî÷íèé òèñê
3. ÏÄÐ - ïðîë³ôåðàòèâíà ä³àáåòè÷íà ðåòèíîïàò³ÿ
4. ÎÖÂÑ - îêëþç³ÿ öåíòðàëüíî¿ âåíè ñ³òê³âêè
5. ÑÒÅ - ñèíóñîòðàáåêóëîåêòîì³ÿ
6. ÔÏÄÎ - ôàêóëüòåò ï³ñëÿäèïëîìíî¿ îñâ³òè
7. ÔÅÊ - ôàêîåìóëüñèô³êàö³ÿ êàòàðàêòè
8. ²ÎË - ³íòðàîêóëÿðíà ë³íçà
9. ÇÂÅ - çàêðèòà â³òðåêòîì³ÿ
10. NVG - neovascular glaucoma
11. IOP - intraocular pressure
12. VEGF - vascular endothelial growth factor
13. Anti-VEGF - anti-vascular endothelial growth factor
14. PDR - proliferative diabetic retinopathy
15. CVA - occlusion of the central vein
16. TE - trabeculectomy

implantation of the Ex-PRESS mini-shunt in 7 cases.
Lucentis was injected intravitreally at a dose of 0.5 mg
5-7 days before surgery. Aqueous humour samples were
taken during surgery to determine the concentration of
VEGF.
Results and Discussion.. All patients showed a reduction
of neovascularisation 3-5 days after ranibizumab
injections. Pre-treatment intraocular pressure was
30.2±5.8 mm Hg in all patients and 17.3±3.8 mm Hg after
7 days. The number of antiglaucoma medications before
and after surgery decreased by 66.7%. Mean visual acuity
before surgery was 0.94±0.48 LogMar and 0.88±0.56
LogMar after surgery. Before treatment, the concentration
of VEGF in the anterior chamber fluid ranged from
336.61±270.33 pg/ml to 47.86±12.27 pg/ml - 5-7 days
after injection. In the control group, it averaged
54.78±18.56 pg/ml on days 5-7 after injection.
Conclusions. Anti-VEGF therapy and filtering surgery
can reduce IOP by 47.2%, achieve IOP compensation in
96.8% of cases, reduce the number of antiglaucoma
medications by 66.7% and prevent a significant decrease
in visual acuity in 88.2% of cases.

Abbreviation:
1. NVG- neovascular glaucoma
2. IOP - intraocular pressure
3. PDR - proliferative diabetic retinopathy
4. CRVO- occlusion of the central vein of the retina
5. Phaco - phacoemulsification of cataract
6. IOL - intraocular lens
7. PPV - pars plana vitrectomy
8. VEGF - vascular endothelial growth factor
9. Anti-VEGF - anti-vascular endothelial growth factor
10. TE - trabeculectomy
11. IOP - intraocular pressure
12. VEGF - vascular endothelial growth factor
13. Anti-VEGF - anti-vascular endothelial growth factor
14. PDR - proliferative diabetic retinopathy
15. CVA - occlusion of the central vein
16. TE - trabeculectomy
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íåíí³ ÍÂÃ. Çã³äíî ç ðÿäîì îñòàíí³õ äîñë³-
äæåíü ð³âåíü êîíöåíòðàö³¿ VEGF ó âîäÿíèñ-
ò³é âîëîç³ ïåðåäíüî¿ êàìåðè îêà ó ïàö³ºíò³â ç
ÍÂÃ çíà÷íî âèùèé í³æ ó ïàö³ºíò³â ç ³íøèìè
òèïàìè ãëàóêîì [8].

Ìåõàí³çì ï³äâèùåííÿ âíóòð³øíüîî÷-
íîãî òèñêó (ÂÎÒ) ïîâ'ÿçàíèé ³ç ïðîë³ôåðàö³-
ºþ íåîâàñêóëÿðíî¿ òêàíèíè òà óòâîðåííÿì
ô³áðîâàñêóëÿðíèõ ìåìáðàí íàä òðàáåêóëÿð-
íîþ ñ³òêîþ. Â ðåçóëüòàò³, âèñîêèé ÂÎÒ âïëè-
âàº íà êðîâîïîñòà÷àííÿ çîðîâîãî íåðâà òà âè-
êëèêàº íåçâîðîòíó âòðàòó çîðó [6].

Ó ïîäàëüøîìó âíàñë³äîê ñêîðî÷åííÿ
ô³áðîâàñêóëÿðíèõ ìåìáðàí â³äáóâàºòüñÿ çà-
êðèòòÿ êóòà ïåðåäíüî¿ êàìåðè îêà [5]. Òàêèì
÷èíîì, â³äò³ê âîäÿíèñòî¿ âîëîãè áëîêóºòüñÿ,
ùî ïðèçâîäèòü äî çíà÷íîãî ï³äâèùåííÿ ÂÎÒ
òà ðîçâèòêó áîëüîâîãî ñèíäðîìó.

Íà äàíèé ìîìåíò ñòðàòåã³ÿ ë³êóâàííÿ
ÍÂÃ îñòàòî÷íî íåóçãîäæåíà, à åôåêòèâí³ñòü
ô³ëüòðàö³éíî¿ õ³ðóðã³¿ ÷àñòî íåçàäîâ³ëüíà [7].

Îäí³ºþ ç ïðè÷èí íåâäà÷ õ³ðóðã³¿ ÍÂÃ
º çàðîùåííÿ ô³ëüòðàö³éíèõ øëÿõ³â ó çâ'ÿçêó
ç ï³äâèùåíîþ ô³áðîïëàñòè÷íîþ àêòèâí³ñòþ
³ óòâîðåííÿì íåîâàñêóëÿðíèõ ìåìáðàí â êóò³
ïåðåäíüî¿ êàìåðè îêà. ²íòðàîïåðàö³éíà êðî-
âîòå÷à ³ ï³ñëÿîïåðàö³éíà ã³ôåìà òàêîæ º âàæ-
ëèâèìè ôàêòîðàìè ðèçèêó íåâäà÷³ îïåðàö³¿
ô³ëüòðóþ÷îãî òèïó [7].

Ïåðåäîïåðàö³éíà ï³äãîòîâêà ó âèãëÿä³
³íòðàâ³òðåàëüíî¿ ³í'ºêö³¿ àíòè-VEGF áëîêóº
âèâ³ëüíåííÿ VEGF, ùî ñëóãóº ÿê äîïîì³æíèé
ìåòîä â òåðàï³¿ ÍÂÃ òà çàáåçïå÷óº óñï³øíó
ðåàë³çàö³þ àíòèãëàóêîìíî¿ îïåðàö³¿ [9].

Òàêîæ íåìàº äàíèõ ïðî äèíàì³êó êîí-
öåíòðàö³¿ VEGF ó âîëîç³ ïåðåäíüî¿ êàìåðè
ï³ñëÿ ³íòðàâ³òðåàëüíèõ ³íºêö³é àíòè-VEGF ó
ðàç³ ÍÂÃ.

Ìåòà ðîáîòè: âèâ÷èòè äèíàì³êó êîí-
öåíòðàö³¿ åíäîòåë³àëüíîãî ôàêòîðó ðîñòó ñóäèí
ï³ñëÿ ³íòðàâ³òðåàëüíèõ ³íºêö³é ðàí³á³çóìàáó ³
äîñë³äèòè âïëèâ àíòè-VEGF òåðàï³¿ íà ðå-
çóëüòàòè õ³ðóðã³÷íîãî ë³êóâàííÿ âòîðèííî¿ ÍÂÃ.

Ìàòåð³àë ³ ìåòîäè
Ïðîñïåêòèâíå íåðàíäîì³çîâàíå êîãîðòíå äî-
ñë³äæåííÿ áóëî ïðîâåäåíå çã³äíî ç ïðîòîêî-

ëîì Êîì³òåòó ç åòèêè Ëüâ³âñüêîãî íàö³îíàëü-
íîãî ìåäè÷íîãî óí³âåðñèòåòó ¹ 7 â³ä 26.10
2020 ð. ³ â³äïîâ³äàëî ïîëîæåííÿì Ãåëüñ³íñü-
êî¿ äåêëàðàö³¿.

Óñ³ ïàö³ºíòè, ùî áðàëè ó÷àñòü ó êë³-
í³÷íèõ äîñë³äæåííÿõ, áóëè ï³ä íàøèì ñïî-
ñòåðåæåííÿì òà ë³êóâàííÿì íà êë³í³÷íèõ áà-
çàõ êàôåäðè îôòàëüìîëîã³¿ ÔÏÄÎ - ó ìåäè÷-
íèõ öåíòðàõ "Oculus" òà "Lviv Medical
Center". Ïàö³ºíòàìè áóëà ï³äïèñàíà ³íôîðìî-
âàíà çãîäà íà ïðîâåäåííÿ îáñòåæåííÿ, ë³êóâàí-
íÿ, îïåðàòèâíîãî âòðó÷àííÿ òà çàáîðó âîäÿ-
íèñòî¿ âîëîãè â õîä³ îïåðàòèâíîãî âòðó÷àííÿ.

Êðèòåð³¿ âêëþ÷åííÿ: õâîð³ ç íåêîìïåí-
ñîâàíîþ ÍÂÃ íà ìàêñèìàëüí³é ã³ïîòåíçèâí³é
òåðàï³¿ àáî ç íåêîìïåíñîâàíîþ ÍÂÃ íà íå-
ìàêñèìàëüí³é ã³ïîòåíçèâí³é òåðàï³¿ ó çâ'ÿçêó
ç íåïåðåíîñèì³ñòþ ïåâíèõ ã³ïîòåíçèâíèõ
ïðåïàðàò³â êðàïåëü íà ´ðóíò³ ÏÄÐ òà ÎÖÂÑ
àáî ¿¿ ã³ëîê.

Êðèòåð³¿ âèêëþ÷åííÿ: ïàö³ºíòè ï³ñëÿ ïî-
ïåðåäí³õ àíòèãëàóêîìíèõ îïåðàö³é àáî òðàíñ-
ñêëåðàëüíî¿ öèêëîêîàãóëÿö³¿ òà ïàö³ºíòè ç
íåêîìïåíñîâàíèì ïåðåá³ãîì öóêðîâîãî ä³àáåòó.

Ï³ä íàøèì ë³êóâàííÿì ³ ñïîñòåðåæåí-
íÿì çíàõîäèëîñÿ 25 ïàö³ºíò³â (25 î÷åé) ç ÍÂÃ,
ïðîîïåðîâàíèõ ó çâ'ÿçêó ç íåêîìïåíñàö³ºþ
(á³ëüøå 26 ìì ðò.ñò.) ÂÎÒ íà ìàêñèìàëüí³é
ã³ïîòåíçèâí³é òåðàï³¿. Ïîêàçîì äî îïåðàö³¿
ô³ëüòðóþ÷îãî òèïó áóëà òàêîæ íåêîìïåíñàö³ÿ
ÂÎÒ ó ðàç³ çàñòîñóâàííÿ íåìàêñèìàëüíî¿
ã³ïîòåíçèâíî¿ òåðàï³¿ ó çâ'ÿçêó ç íåïåðåíîñè-
ì³ñòþ äåÿêèõ ã³ïîòåíçèâíèõ ïðåïàðàò³â.

Äëÿ ï³äâèùåííÿ äîñòîâ³ðíîñò³ îòðè-
ìàíèõ ðåçóëüòàò³â äëÿ äîñë³äæåííÿ âðàõîâó-
âàëîñü ò³ëüêè îäíå îêî êîæíîãî ïàö³ºíòà.

Ñåðåäí³é â³ê õâîðèõ ñòàíîâèâ
64,4±11,2 ðîê³â, ÷îëîâ³ê³â áóëî 13, æ³íîê - 12.
Ïðè÷èíîþ ÍÂÃ â 21 âèïàäêàõ áóëà ÏÄÐ ³ â 4
âèïàäêàõ - ÎÖÂÑ àáî ¿¿ ã³ëêè. Ä³àáåò ïåðøîãî
òèïó ä³àãíîñòîâàíî ó 8 ïàö³ºíò³â ³ äðóãîãî òè-
ïó - ó 13 ïàö³ºíò³â.

Óñ³ì õâîðèì ïðîâîäèëàñÿ â³çîìåòð³ÿ ç
ìàêñèìàëüíîþ êîðåêö³ºþ, òîíîìåòð³ÿ çà Ìàê-
ëàêîâèì, îáñòåæåííÿ ïåðåäíüîãî â³ää³ëó îêà
³ î÷íîãî äíà ç äîïîìîãîþ ù³ëèííî¿ ëàìïè ³
øèðîêîêóòîâî¿ ë³íçè (Volk Digital Wide Field,



38

Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2024. Ò. 30. ¹ 1-2                                                               ISSN 1029 - 4244 (Print)
Acta Medica Leopoliensia 2024;30(1-2)                                                                               eISSN 2415-3303 (Online)

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine

USA), ãîí³îñêîï³ÿ ç äîïîìîãîþ òðèäçåðêàëü-
íî¿ ë³íçè Ãîëüäìàíà (Volk Optical, USA).

Ïðè á³îì³êðîñêîï³¿ ïåðåäíüîãî â³ää³ëó
îêà ó 25 âèïàäêàõ â³äì³÷åíà íåîâàñêóëÿðèçà-
ö³ÿ ç³íè÷íîãî êðàþ ðàéäóæêè. Ïðè ãîí³îñêîï³¿
ó 20 âèïàäêàõ ç 25 âèÿâëåíî íåîâàñêóëÿðí³
ìåìáðàíè â êóò³ ïåðåäíüî¿ êàìåðè ³ â 2 âè-
ïàäêàõ ç 25 âèÿâëåíî ãîí³îñèíåõ³¿.

Äî ïî÷àòêó äîñë³äæåííÿ ïàíðåòèíàëü-
íà êîàãóëÿö³ÿ ñ³òê³âêè ó õâîðèõ ç ÏÄÐ àáî ëî-
êàëüíà ôîòîêîàãóëÿö³ÿ ó õâîðèõ ç ÎÖÂÑ àáî
¿¿ ã³ëîê ïðîâåäåíà óñ³ì 25 ïàö³ºíòàì íà 25 î÷àõ
â õîä³ ë³êóâàííÿ îñíîâíîãî çàõâîðþâàííÿ.

Äî ïî÷àòêó äîñë³äæåííÿ ÇÂÅ, ÿê ñà-
ìîñò³éíó îïåðàö³þ áóëî ïðîâåäåíî ó 3 î÷àõ ç
21 ç ïðèâîäó ÏÄÐ, à ó êîìá³íàö³¿ ç ÔÅÊ+²ÎË
ó 2 î÷àõ ç 21.

Ïàö³ºíòàì ïðîâîäèëè àíòèãëàóêîìí³
îïåðàö³¿ ô³ëüòðóþ÷îãî òèïó, à ñàìå - ñèíî-
ñòðàáåêóëîåêòîì³þ (ÑÒÅ) ó íàø³é ìîäèô³êà-
ö³¿ àáî ³ìïëàíòàö³þ ì³í³-øóíòó EÕÐRESS)
[7]. ÑÒÅ ïðîâåäåíî ó 18 âèïàäêàõ ç 25. ²ì-
ïëàíòàö³þ ì³í³-øóíòó Ex-PRESS ó 7 âèïàä-
êàõ ç 25.

ÑÒÅ ÿê ñàìîñò³éíó îïåðàö³þ ïðîâåëè
â 13 âèïàäêàõ ç 18, â òîìó ÷èñë³ íà 2 àðòèôà-
ê³÷íèõ î÷àõ ³ â êîìá³íàö³¿ ç ôàêîåìóëüñèô³-
êàö³ºþ êàòàðàêòè òà ³ìïëàíòàö³ºþ ³íòðàîêó-
ëÿðíî¿ ë³íçè (ÔÅÊ + ²ÎË) - â 5 âèïàäêàõ ç 18.
²ìïëàíòàö³þ ì³í³-øóíòó Ex-PRESS ÿê ñàìîñ-
ò³éíó îïåðàö³þ ïðîâåëè â 5 âèïàäêàõ ç 7 ³ â
êîìá³íàö³¿ ç ÔÅÊ + ²ÎË - â 2 âèïàäêàõ ç 7.

Çà 5-7 äí³â äî îïåðàö³¿ ïðîâîäèëè ³í-
òðàâ³òðåàëüíó ³í'ºêö³þ Ëóöåíò³ñó â äîç³ 0,5
ìã (Ranibizumab, Íîâàðò³ñ Ôàðìà Øòåéí ÀÃ,
Øâåéöàð³ÿ) ç ìåòîþ ïîïåðåäæåííÿ ãåìîðà-
ã³÷íèõ óñêëàäíåíü ï³ä ÷àñ îïåðàö³¿ òà äëÿ
ï³äâèùåííÿ åôåêòèâíîñò³ îïåðàö³¿ ô³ëüòðó-
þ÷îãî òèïó.

²íòðàâ³òðåàëüíó ³í'ºêö³þ êîìá³íóâàëè
ç ðîã³âêîâèì ïàðàöåíòåçîì. Ðîã³âêîâèé ïàðà-
öåíòåç ïðîâîäèëè ç ìåòîþ çíèæåííÿ ÂÎÒ ³
çàáîðó âîäÿíèñòî¿ âîëîãè. Çàá³ð âîäÿíèñòî¿
âîëîãè â îá'ºì³ 0,1 ìë ïðîâîäèëè ³íñóë³íîâèì
øïðèöîì äëÿ âèçíà÷åííÿ êîíöåíòðàö³¿ VEGF
ó âîëîç³ ïåðåäíüî¿ êàìåðè äî ³íòðàîêóëÿðíîãî
ââåäåííÿ Ðàí³ì³çóìàáó.

Çàá³ð âîäÿíèñòî¿ âîëîãè äëÿ âèçíà÷åí-
íÿ êîíöåíòðàö³¿ VEGF ï³ñëÿ ³íòðàîêóëÿðíî¿
³í'ºêö³¿ àíòè-VEGF ïðîâîäèëè â õîä³ àíòè-
ãëàóêîìíî¿ îïåðàö³¿ ÷åðåç ðîã³âêîâèé ïàðà-
öåíòåç ïåðåä ââåäåííÿì â ïåðåäíþ êàìåðó îêà
â³ñêîåëàñòèê³â.

²ç ìåòîþ âèçíà÷åííÿ åôåêòèâíîñò³ ³í-
òðàîêóëÿðíèõ ³íºêö³é Ðàí³á³çóìàáó ó ðàç³
ÍÂÃ ïðîâîäèëîñÿ âèçíà÷åííÿ êîíöåíòðàö³¿
VEGF ó âîëîç³ ïåðåäíüî¿ êàìåðè ó õâîðèõ ç
ÏÄÐ , àëå áåç ÍÂÃ - ãðóïà êîíòðîëþ. Öþ ãðó-
ïó ñêëàëè 20 ïàö³ºíò³â (20 î÷åé) ç ÏÄÐ, êîíò-
ðèì ïðîâîäèëè êîìá³íîâàíå õ³ðóðã³÷íå âòðó-
÷àííÿ ó âèãëÿä³ ÔÅÊ + ²ÎË òà çàêðèòî¿ â³ò-
ðåêòîì³¿ (ÇÂÅ). Ç ìåòîþ ïðèãí³÷åííÿ íåîâàñ-
êóëÿðèçàö³¿ ðàéäóæêè ³ êóòà ïåðåäíüî¿ êàìåðè
îêà óñ³ì 20 ïàö³ºíòàì çà 5-7 äí³â äî îïåðà-
òèâíîãî âòðó÷àííÿ ïðîâîäèëèñÿ ³íòðàîêóëÿð-
í³ ³í'ºêö³¿ 0,5 ìã Ðàí³á³çóìàáó.

Çàá³ð âîäÿíèñòî¿ âîëîãè â îá'ºì³ 0,1 ìë
â êîíòðîëüíèé ãðóï³ ïðîâîäèëè â õîä³ îïåðà-
òèâíîãî âòðó÷àííÿ ï³ä ÷àñ ïðîâåäåííÿ ðîã³â-
êîâîãî ïàðàöåíòåçó, ïåðåäáà÷åíîãî ïðè ÔÅÊ.

Ï³ñëÿîïåðàö³éí³ îãëÿäè ï³ñëÿ îïåðàö³é
ô³ëüòðóþ÷îãî òèïó ïðîâîäèëè íà 1-é òà 7-é
äí³ , ÷åðåç 1, 3, 6, 9 ³ 12 ì³ñÿö³â, çà ïîòðåáè -
ðåãóëÿðí³øå. Ì³í³ìàëüíèé ÷àñ ñïîñòåðåæåí-
íÿ 12 ì³ñÿö³â, ìàêñèìàëüíèé - 24 ì³ñÿö³.

Åôåêòèâí³ñòü ïðîâåäåíîãî õ³ðóðã³÷íî-
ãî ë³êóâàííÿ îö³íþâàëè çà ê³ëüê³ñòþ òà õà-
ðàêòåðîì îïåðàö³éíèõ óñêëàäíåíü, ôóíêö³ÿ-
ìè îêà, ã³ïîòåíçèâíèì åôåêòîì îïåðàö³é ç
óðàõóâàííÿì ê³ëüêîñò³ ã³ïîòåíçèâíèõ ïðåïà-
ðàò³â. Óñï³õ îïåðàö³¿ ó ðàç³ çíèæåííÿ ÂÎÒ äî
26 ìì ðò.ñò. ³ íèæ÷å áåç çàñòîñóâàííÿ ã³ïî-
òåíçèâíèõ ïðåïàðàò³â âèçíà÷àºòüñÿ ÿê àáñî-
ëþòíèé, à ó ðàç³ çíèæåííÿ ÂÎÒ äî 26 ìì ðò.ñò.
³ íèæ÷å ç çàñòîñóâàííÿì ã³ïîòåíçèâíèõ ïðå-
ïàðàò³â - ÿê â³äíîñíèé. Â³äì³÷àëè ê³ëüê³ñòü
ã³ïîòåíçèâíèõ ïðåïàðàò³â, ÿê³ çàñòîñîâóâàëè
ïàö³ºíòè äî îïåðàö³¿ òà â ï³ñëÿîïåðàö³éíîìó
ïåð³îä³. Òà â ïðîöåñ³ ñïîñòåðåæåííÿ ïðîâî-
äèëè êîðåêö³þ ã³ïîòåíçèâíî¿ òåðàï³¿.

Åôåêòèâí³ñòü àíòè-VEGF òåðàï³¿ îö³-
íþâàëè ïî ðåäóêö³¿ íîâîóòâîðåíèõ ñóäèí ðàé-
äóæêè ³ êóòà ïåðåäíüî¿ êàìåðè îêà òà äèíà-
ì³êîþ êîíöåíòðàö³¿ VEGF ó âîëîç³ ïåðåäíüî¿
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êàìåðè ó ïîð³âíÿíí³ ç êîíòðîëåì.
Âèçíà÷åííÿ âì³ñòó ôàêòîðà ðîñòó åíäî-

òåë³þ ñóäèí (VEGF) ïðîâîäèëè ó âîëîç³ ïåðåä-
íüî¿ êàìåðè îêà ëþäèíè ìåòîäîì òâåðäîôàçíîãî
³ìóíîôåðìåíòíîãî àíàë³çó ç âèêîðèñòàííÿì
íàáîðó ðåàãåíò³â äëÿ âèçíà÷åííÿ êîíöåíòðàö³¿
VEGF ëþäèíè "Human VEGF (vascular
endothelial cell growth factor) ELISA Kit"
(âèðîáíèê Wuhan Fine Biotech Co. Ltd, Êèòàé).

Íà ïåðåäàíàë³òè÷íîìó åòàï³ ó ëàáîðà-
òîð³¿ ïðîáè, ùî áóëè çàáðàí³ ó ïàö³ºíò³â â õîä³
îïåðàö³¿ òà çáåð³ãàëèñÿ ïðè òåìïåðàòóð³ - 80î
Ñ ðîçìîðîæóâàëè òà ³äåíòèô³êóâàëè â³äïî-
â³äíî äî ïðîòîêîëó òà ìàðêóâàííÿ.

Àíàë³ç ïðîâîäèëè çã³äíî ç ³íñòðóêö³ºþ
äî íàáîðó ðåàãåíò³â ô³ðìè-âèðîáíèêà.

Ïðèíöèï ìåòîäó. Ìåòîä âèçíà÷åííÿ
VEGF çàñíîâàíèé íà òðèñòàä³éíîìó "ñåíä-
â³÷"-âàð³àíò³ òâåðäîôàçíîãî ³ìóíîôåðìåíò-
íîãî àíàë³çó ç âèêîðèñòàííÿì ìîíî- òà ïîë³-
êëîíàëüíèõ àíòèò³ë, ñïåöèô³÷íèõ äî VEGF
ëþäèíè.

Íà ïåðø³é ñòàä³¿ àíàë³çó ñòàíäàðòè
(êàë³áðóâàëüí³ çðàçêè, ùî ì³ñòÿòü â³äîì³ êîí-
öåíòðàö³¿ VEGF) òà äîñë³äæóâàí³ ³ êîíòðîëüí³
çðàçêè ³íêóáóâàëè ç ñîðáîâàíèìè íà âíóòð³ø-
í³é ïîâåðõí³ ëóíîê ïîë³ñòèðîëüíîãî ïëàíøå-
òà ³ììîá³ë³çîâàíèìè ìîíîêëîíàëüíèìè àíòè-
ò³ëàìè äî VEGF. Íàÿâíèé ó çðàçêàõ VEGF
çâ'ÿçóâàâñÿ ç ³ììîá³ë³çîâàíèìè àíòèò³ëàìè.
Íåïîâ'ÿçàíèé ìàòåð³àë âèäàëÿëè 2-êðàòíèì
â³äìèâàííÿì.

Íà äðóã³é ñòàä³¿ çâ'ÿçàíèé VEGF ïðè
³íêóáàö³¿ âçàºìîä³ÿâ ç êîí'þãàòîì ¹ 1 (ïîë³-
êëîíàëüí³ àíòèò³ëà äî VEGF ëþäèíè ç á³îòè-
íîì). Íåçâ'ÿçàí³ êîìïîíåíòè ð³äêî¿ ôàçè âè-
äàëÿëè 3-êðàòíèì â³äìèâàííÿì.

Íà òðåò³é ñòàä³¿ çâ'ÿçàíèé êîí'þãàò ¹
1 ïðè ³íêóáàö³¿ âçàºìîä³ÿâ ç êîí'þãàòîì ¹ 2
(ñòðåïòàâ³ä³í ç ïåðîêñèäàçîþ õðîíó). Íåçâ'ÿ-
çàí³ êîìïîíåíòè âèäàëÿëè 5-êðàòíèì â³äìè-
âàííÿì ³ âèäàëÿëè ñë³äè ð³äèíè.

Ê³ëüê³ñòü êîí'þãàòó, ùî çâ'ÿçàâñÿ, âè-
çíà÷àëè êîëüîðîâîþ ðåàêö³ºþ ç âèêîðèñòàí-
íÿì ñóáñòðàòó ïåðîêñèäàçè õðîíó - ïåðåêèñó
âîäíþ òà õðîìîãåíó - òåòðàìåòèëáåíçèäèíó.
Ðåàêö³þ çóïèíÿëè äîäàâàííÿì ñòîï-ðåàãåíòó

³ âèì³ðþâàëè îïòè÷íó ù³ëüí³ñòü ðîç÷èí³â ó
ëóíêàõ íà ñïåêòðîôîòîìåòð³ âåðòèêàëüíîãî
ñêàíóâàííÿ (ì³êðîïëàíøåòíèé ³ìóíîôåð-
ìåíòíèé àíàë³çàòîð "Stat Fax 2100", ÑØÀ)
ïðè äâîõâèëüîâîìó ðåæèì³ (îñíîâíà äîâæèíà
õâèë³ 450 íì, äîâæèíà õâèë³ ïîð³âíÿííÿ 630
íì). ²íòåíñèâí³ñòü êîëüîðîâîãî çàáàðâëåííÿ
ïðîïîðö³éíà êîíöåíòðàö³¿ VEGF, ÿêèé ì³ñ-
òèòüñÿ ó çðàçêó. Êîíöåíòðàö³þ VEGF âèçíà-
÷àëè çà êàë³áðóâàëüíèì ãðàô³êîì çàëåæíîñò³
çíà÷åííÿ îïòè÷íî¿ ù³ëüíîñò³ â³ä êîíöåíòðàö³¿
VEGF ó êàë³áðóâàëüíèõ çðàçêàõ. Ðåçóëüòàò
âèì³ðþâàííÿ âèðàæàëè ó ïã/ìë.

Ñòàòèñòè÷íèé àíàë³ç îòðèìàíèõ äàíèõ
ïðîâîäèëè ç âèêîðèñòàííÿì êîìï'þòåðíî¿
ïðîãðàìè MS Excel. Ðåçóëüòàòè äîñë³äæåííÿ
ïðåäñòàâëåí³ ó âèãëÿä³ ñåðåäíüîãî àðèôìå-
òè÷íîãî òà ñòàíäàðòíîãî â³äõèëåííÿ (M±Sd).
Äëÿ âèçíà÷åííÿ â³ðîã³äíîñò³ ðîçá³æíîñòåé (ð)
ïîêàçíèê³â çàëåæíèõ ãðóï, áóëî çàñòîñîâàíî
t-êðèòåð³é Ñòüþäåíòà äëÿ ïîâ'ÿçàíèõ ñóêóï-
íîñòåé. Äîñòîâ³ðíîþ ââàæàëàñÿ ð³çíèöÿ
ð<0,05. ²ç ìåòîþ ñòàòèñòè÷íî¿ îáðîáêè ïîêàç-
íèê³â ãîñòðîòè çîðó äåñÿòêîâ³ çíà÷åííÿ ïå-
ðåâåäåí³ â çíà÷åííÿ LogMar.

Ðåçóëüòàòè
Æîäíèõ óñêëàäíåíü ï³ñëÿ ³íòðàîêóëÿðíèõ
³í'ºêö³é ðàí³á³çóìàáó ó 25 ïàö³ºíò³â äîñë³äæó-
âàíî¿ ãðóïè òà ó 20 ïàö³ºíò³â êîíòðîëüíî¿ ãðó-
ïè ìè íå ñïîñòåð³ãàëè.

×åðåç 3-5 äí³â ï³ñëÿ ³íòðàîêóëÿðíèõ
³í'ºêö³é ðàí³á³çóìàáó ñïîñòåð³ãàëàñÿ ÷àñòêîâà
(20) àáî ïîâíà (5) ðåäóêö³ÿ íîâîóòâîðåíèõ ñó-
äèí ðàéäóæêè (Ðèñ. 1 ,2 ) òà êóòà ïåðåäíüî¿
êàìåðè îêà.

Óñêëàäíåíü â õîä³ àíòèãëàóêîìíèõ
îïåðàö³é íå áóëî.

Ó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ã³ïîòîí³ÿ
³ ì³ëêà ïåðåäíÿ êàìåðà âíàñë³äîê íàäì³ðíî¿
ô³ëüòðàö³¿ â³äì³÷åíà â 3 âèïàäêàõ ç 18 ï³ñëÿ
ÑÒÅ. Ã³ôåìà âèñîòîþ äî 3 ìì â³äì³÷åíà â 3
âèïàäêàõ ç 18 ï³ñëÿ ÑÒÅ ³ â 1 âèïàäêó ç 7 -
ï³ñëÿ ³ìïëàíòàö³¿ ì³í³-øóíòó EXPRESS. Îç-
íàêè ï³ñëÿîïåðàö³éíîãî ³ðèäîöèêë³òó â³äì³-
÷åíî â 3 âèïàäêàõ ç 18 ï³ñëÿ ÑÒÅ ³ â 2 âèïàäêàõ
ç 7 ï³ñëÿ ³ìïëàíòàö³¿ ì³í³-øóíòó EXPRESS. Â³ä-
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íîâëåííÿ ñåðåäíüî¿ ãëèáèíè ïåðåäíüî¿ êàìå-
ðè, ðîçñìîêòóâàííÿ ã³ôåìè ³ çíèêíåííÿ ÿâèù
³ðèäîöèêë³òó â³äáóâàëîñÿ â ìåæàõ 7 äí³â ï³ñ-
ëÿ îïåðàö³¿.

Ïîâòîðí³ àíòèãëàóêîìí³ îïåðàö³¿ áóëè
ïðîâåäåí³ â òåðì³í ïîíàä 6 ì³ñÿö³â ó 2 âè-
ïàäêàõ ç 18 ï³ñëÿ ÑÒÅ.

ÂÎÒ ï³ñëÿ ë³êóâàííÿ ñóòòºâî ³ äîñòî-
â³ðíî çíèçèâñÿ â óñ³õ ïàö³ºíò³â. Äî ïî÷àòêó
ë³êóâàííÿ ÂÎÒ ó âñ³õ õâîðèõ ñòàíîâèâ
30,2±5,8 ìì ðò.ñò., à ï³ñëÿ îïåðàòèâíîãî âòðó-
÷àííÿ ÷åðåç 7 äí³â - 17,3±3,8 ìì ðò.ñò. ÂÎÒ

çíèçèâñÿ íà 47,2%.
Ó â³ääàëåíîìó ïåð³îä³ ÷åðåç 12 ì³ñ.

ï³ñëÿ àíòèãëàóêîìíî¿ îïåðàö³¿ ÂÎÒ ñòàíîâèâ
19,7±2,2 ìì ðò.ñò. ×åðåç 24 ì³ñ. ÂÎÒ ñòàíîâèâ
â ñåðåäíüîìó 19,9±4,6 ìì ðò ñò.

Äèíàì³êà ð³âíÿ ÂÎÒ ó äîñë³äæóâàí³é
ãðóï³ äî îïåðàö³¿ òà â ð³çí³ òåðì³íè ó ï³ñëÿ-
îïåðàö³éíîìó ïåð³îä³ ïðåäñòàâëåíà íà ãðà-
ô³êó (Ðèñ. 3).

Ê³ëüê³ñòü ã³ïîòåíçèâíèõ ïðåïàðàò³â,
ÿê³ çàñòîñîâóâàëè óñ³ ïàö³ºíòè äî îïåðàòèâ-
íîãî âòðó÷àííÿ â ñåðåäíüîìó ñòàíîâèëà

Ðèñ. 1
Íåîâàñêóëÿðèçàö³ÿ ðàéäóæêè ó ïàö³ºíòà ç ÍÂÃ äî
³íòðàîêóëÿðíîãî ââåäåííÿ ðàí³á³çóìàáó (ñòð³ëêîþ

ïîçíà÷åíî íîâîóòâîðåí³ ñóäèíè ðàéäóæêè)

Ðèñ. 2
Ïîâíà ðåäóêö³ÿ íîâîóòâîðåíèõ ñóäèí ðàéäóæêè ó
ïàö³ºíòà ç ÍÂÃ ï³ñëÿ ³íòðàîêóëÿðíîãî ââåäåííÿ

ðàí³á³çóìàáó

Ðèñ. 3
Äèíàì³êà ð³âíÿ âíóòð³øíüîî÷íîãî òèñêó (ìì ðò. ñò.) ó äîñë³äæóâàí³é ãðóï³ ïàö³ºíò³â ç ÍÂÃ äî îïåðàö³¿ òà â

ð³çí³ òåðì³íè ï³ñëÿ ïðîâåäåíîãî õ³ðóðã³÷íîãî ë³êóâàííÿ
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2,4±1,0, à ó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ÷åðåç
1, 3, 6, 9, 12 ³ 24 ì³ñ. - 1,2±0,5; 1,3±0,4; 1,3±0,4;
1,2±0,4 ³ 1,3±0,5; 0,8±0,8, â³äïîâ³äíî. Ê³ëüê³-
ñòü ã³ïîòåíçèâíèõ ïðåïàðàò³â ïåðåä îïåðàòèâ-
íèì âòðó÷àííÿì òà ó ï³ñëÿîïåðàö³éíîìó ïå-
ð³îä³ ÷åðåç 24 ì³ñ. çìåíøèëàñü íà 66,7 %.

Ñåðåäíÿ ãîñòðîòà çîðó ó äîñë³äæóâà-
í³é ãðóï³ ïàö³ºíò³â ç ÍÂÃ äî îïåðàòèâíîãî
âòðó÷àííÿ ñòàíîâèëà 0,94±0,48 LogMar, à ó
ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ÷åðåç 1, 3, 6, 9, 12
òà 24 ì³ñÿö³ - 0,93±0,48; 0,91±0,45; 0,89±0,46;
0,88±0,45; 0,89±0,51 òà 0,88±0,56 LogMar â³ä-
ïîâ³äíî. Ð³çíèöÿ ì³æ ñåðåäí³ìè ïîêàçíèêàìè
ãîñòðîòè çîðó äî îïåðàö³¿ òà ÷åðåç 24 ì³ñÿö³
º íåäîñòîâ³ðíîþ (ð=0,68). Òàêèì ÷èíîì ó
á³ëüøîñò³ ïàö³ºíò³â âäàëîñÿ çáåðåãòè âèõ³ä-
íèé ð³âåíü ãîñòðîòè çîðó.

Äî ïî÷àòêó ë³êóâàííÿ êîíöåíòðàö³ÿ
VEGF ó âîëîç³ ïåðåäíüî¿ êàìåðè ñòàíîâèëà â
ñåðåäíüîìó 336,61±270,33 ïã/ìë, à ÷åðåç 5-7
äí³â ï³ñëÿ ³í'ºêö³¿ 47,86±12,27 ïã/ìë. Ó êîíò-
ðîëüí³é ãðóï³ íà 5-7 äåíü ï³ñëÿ ³í'ºêö³¿ â ñå-
ðåäíüîìó ñòàíîâèëà 54,78±18,56 ïã/ìë. Ð³-
âåíü VEGF ó âîäÿíèñò³é âîëîç³ ïåðåäíüî¿ êà-
ìåðè îêà (ïã/ìë) ó äîñë³äæóâàí³é ãðóï³ õâî-
ðèõ ç ÍÂÃ äî òà ï³ñëÿ ³íòðàîêóëÿðíî¿ ³í'ºêö³¿
ðàí³á³çóìàáó òà ó êîíòðîëüí³é ãðóï³ õâîðèõ ç
ÏÄÐ ïðåäñòàâëåíî íà ãðàô³êó (Ðèñ. 4).

Îáãîâîðåííÿ
ÍÂÃ â³äíîñèòüñÿ äî ðåôðàêòåðíèõ ãëàóêîì,
ùî ïîâ'ÿçàíî ç âòðàòîþ ã³ïîòåíçèâíîãî åôåê-
òó àíòèãëàóêîìíèõ îïåðàö³é âíàñë³äîê ðåöè-
äèâ³â íåîâàñêóëÿðèçàö³¿ ðàéäóæêè òà êóòà ïå-
ðåäíüî¿ êàìåðè îêà. Öå îáóìîâëþº íåñïðè-
ÿòëèâèé ïðîãíîç îïåðàòèâíîãî âòðó÷àííÿ. Îñ-
ê³ëüêè íåîâàñêóëÿðèçàö³ÿ - öå ïåðøî÷åðãîâà
ïðè÷èíà ðîçâèòêó ÍÂÃ, ³íòðàîêóëÿðíà ³í'ºê-
ö³ÿ anti-VEGF ïðåïàðàò³â çá³ëüøóº â³ðîã³äí³ñòü
óñï³õó ïîäàëüøî¿ õ³ðóðã³¿ ãëàóêîìè [8, 9].

Çã³äíî ç äîñë³äæåííÿìè R. C. Tripathi
òà ñï. ó âîäÿíèñò³é âîëîç³ ïàö³ºíò³â ç ðóáåî-
çîì íà ôîí³ ÍÂÃ âèÿâëåíî âèùèé ð³âåíü
VEGF ó ïîð³âíÿíí³ , ç êîíöåíòðàö³ºþ VEGF
ó âîäÿíèñò³é âîëîç³ ïàö³ºíò³â ç ïåðâèííîþ
â³äêðèòîêóòîâîþ ãëàóêîìîþ [10].

Çíà÷íî ï³äâèùåíèé ð³âåíü VEGF ó âî-
äÿíèñò³é âîëîç³ äî ïî÷àòêó ë³êóâàííÿ âêàçóº íà
òå, ùî VEGF º âàæëèâèì ôàêòîðîì ó ïàòîãåíåç³
íåîâàñêóëÿðèçàö³¿ ó ïàö³ºíò³â ç ÍÂÃ [11].

Íîâîóòâîðåí³ ñóäèíè º âèñîêîïðîíèê-
íèìè, ³ áóëî äîâåäåíî, ùî VEGF, â ñâîþ ÷åð-
ãó, ï³äâèùóº ïðîíèêí³ñòü íàÿâíîãî ì³êðîöèð-
êóëÿòîðíîãî ðóñëà. Öå ïðèçâîäèòü äî çá³ëü-
øåííÿ ïðîíèêíåííÿ ìåä³àòîð³â çàïàëåííÿ â
òêàíèíè îêà [12].

Çìåíøåííÿ êîíöåíòðàö³¿ VEGF ó âî-

Ðèñ. 4
Ñåðåäí³é ð³âåíü VEGF ó âîäÿíèñò³é âîëîç³ ïåðåäíüî¿ êàìåðè îêà (ïã/ìë) ó äîñë³äæóâàí³é ãðóï³ õâîðèõ ç ÍÂÃ äî

òà ï³ñëÿ ³íòðàîêóëÿðíî¿ ³í'ºêö³¿ ðàí³á³çóìàáó òà ó êîíòðîëüí³é ãðóï³ õâîðèõ ç ÏÄÐ
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ëîç³ ïåðåäíüî¿ êàìåðè ñïðèÿº ðåäóêö³¿ íåî-
âàñêóëÿðèçàö³¿, ùî ïðèçâîäèòü äî çìåíøåííÿ
çàïàëüíîãî ïðîöåñó òêàíèí îêà [13].

Sawada O. òà ñï. ó ñâîºìó äîñë³äæåíí³
ï³ñëÿ ³íòðàâ³òðåàëüíî¿ ³í'ºêö³¿ áåâàöèçóìàáó
ó ïàö³ºíò³â ç ä³àáåòè÷íîþ ðåòèíîïàò³ºþ âèÿ-
âèëè, ùî êîíöåíòðàö³ÿ VEGF ó âîäÿíèñòèé
âîëîç³ ñòàíîâèëà â ñåðåäíüîìó 326±125 ïã/ìë
äî ³íòðàâ³òðåàëüíîãî ââåäåííÿ, à ï³ñëÿ ³í'ºêö³¿
áåâàöèçóìàáó çíèçèëàñü äî 31±14 ïã/ìë â óñ³õ
î÷àõ ÷åðåç 7 äí³â ï³ñëÿ ³í'ºêö³¿, ùî ñòàíîâèòü
ïðèáëèçíî â 10 ðàç³â [14].

Íàø³ ðåçóëüòàòè äîñë³äæåííÿ àíàëîã³÷-
íî ïîêàçàëè øâèäêå òà çíà÷íå çíèæåííÿ êîí-
öåíòðàö³¿ VEGF ó âñ³õ ïàö³ºíò³â äîñë³äæóâà-
íî¿ ãðóïè. Êîíöåíòðàö³ÿ VEGF ó âîäÿíèñòèé
âîëîç³ ñòàíîâèëà â ñåðåäíüîìó 336,61±270,33
ïã/ìë äî ³íòðàâ³òðåàëüíîãî ââåäåííÿ, à ï³ñëÿ
³í'ºêö³¿ ðàí³á³çóìàáó çíèçèëàñü äî
47,86±12,27 ïã/ìë â óñ³õ î÷àõ ÷åðåç 5-7 äí³â
ï³ñëÿ ³í'ºêö³¿. Îòæå, çã³äíî ç íàøèìè äîñë³-
äæåííÿìè êîíöåíòðàö³ÿ VEGF ï³ñëÿ ³í'ºêö³¿
çíèæóºòüñÿ äî òàêîãî æ ð³âíÿ, ÿê ³ ïðè ÏÄÐ.

Àâòîðè Yalvac I. S., Eksioglu U. âêàçó-
þòü, ùî ã³ôåìà º íàéïîøèðåí³øèì óñêëàä-
íåííÿì ï³ä ÷àñ ³ ï³ñëÿ îïåðàö³é ô³ëüòðóþ÷îãî
òèïó ó ïàö³ºíò³â ç ÍÂÃ òà ïîâ³äîìëÿþòü ïðî
âèíèêíåííÿ ã³ôåìè â ñåðåäíüîìó ó 8-20% âè-
ïàäê³â. [15].

Ó íàøîìó äîñë³äæåíí³ ê³ëüê³ñòü ãåìî-
ðàã³÷íèõ óñêëàäíåíü (ã³ôåìà äî 3 ìì) áóëà
íåçíà÷íîþ ³ ñòàíîâèëà 16%. Ðàçîì ç òèì ã³-
ôåìà â æîäíîìó âèïàäêó íå âèìàãàëà äîäàò-
êîâîãî õ³ðóðã³÷íîãî âòðó÷àííÿ ³ íå ïðèâîäèëà
äî íåçâîðîòíîãî çíèæåííÿ çîðó.

Çã³äíî ç íàóêîâèìè òâåðäæåííÿìè, äëÿ
êðàùîãî ðîçóì³ííÿ åôåêòó àíòè-VEGF ïðå-
ïàðàò³â ó ïàö³ºíò³â, ÿêèì ïðîâîäÿòü õ³ðóðã³÷-
íå ë³êóâàííÿ ãëàóêîìè, ïîòð³áí³ äîäàòêîâ³ äî-
êàçè ùîäî âèêîðèñòàííÿ ³íã³á³òîð³â VEGF äëÿ
çàïîá³ãàííÿ ï³ñëÿîïåðàö³éíî¿ àíã³îãåííî¿ òà
ô³áðîáëàñòè÷íî¿ àêòèâíîñò³, ùî íàñàìïåðåä,
ïîâ'ÿçàíå ç³ çàðîùåííÿì ô³ëüòðàö³éíèõ øëÿ-
õ³â ó ðàííüîìó àáî â³ääàëåíîìó ï³ñëÿîïåðà-
ö³éíèõ ïåð³îäàõ [16].

Ðåçóëüòàòè, îòðèìàí³ íàìè, ïîêàçóþòü
âèñîêó åôåêòèâí³ñòü âèêîðèñòàííÿ ³íã³á³òîð³â

VEGF äëÿ ïîïåðåäæåííÿ ôîðìóâàííÿ íåîâàñ-
êóëÿðíèõ ìåìáðàí â ä³ëÿíö³ ñôîðìîâàíèõ â
õîä³ îïåðàòèâíîãî âòðó÷àííÿ ô³ëüòðàö³éíèõ
øëÿõ³â. Îñê³ëüêè ïîâòîðí³ àíòèãëàóêîìí³
îïåðàö³¿ áóëè ïðîâåäåí³ â òåðì³í ïîíàä 6 ì³-
ñÿö³â ëèøå ó 2 âèïàäêàõ ç 18 ï³ñëÿ ÑÒÅ.

Âèñíîâêè
1. Êîíöåíòðàö³ÿ åíäîòåë³àëüíîãî ôàêòîðó
ðîñòó ñóäèí ó âîëîç³ ïåðåäíüî¿ êàìåðè îêà
ï³ñëÿ ³íòðàâ³òðåàëüíèõ ³íºêö³é ðàí³á³çóìàáó
çíà÷íî çíèæóºòüñÿ: â ñåðåäíüîìó â³ä
336,61±270,33 ïã/ìë äî 47,86±12,27 ïã/ìë ÷å-
ðåç 5-7 äí³â ï³ñëÿ ³í'ºêö³¿. Ó ãðóï³ ïàö³ºíò³â ç
ÏÄÐÏ áåç ÍÂÃ êîíöåíòðàö³ÿ åíäîòåë³àëüíîãî
ôàêòîðó ðîñòó ñóäèí ï³ñëÿ ³íòðàâ³òðåàëüíèõ
³í'ºêö³é ðàí³á³çóìàáó íà 5-7 äåíü â ñåðåäíüî-
ìó ñòàíîâèëà 54,78±18,56 ïã/ìë .
2. Àíòè-VEGF òåðàï³ÿ º åôåêòèâíèì ìåòîäîì
ïðèãí³÷åííÿ íåîâàñêóëÿðèçàö³¿ ðàéäóæêè ³
êóòà ïåðåäíüî¿ êàìåðè îêà (÷åðåç 3-5 äí³â ï³ñ-
ëÿ ³íòðàîêóëÿðíèõ ³í'ºêö³é ðàí³á³çóìàáó ñïî-
ñòåð³ãàëàñÿ ÷àñòêîâà (20 âèïàäê³â ç 25) àáî ïîâ-
íà (5 âèïàäê³â ç 25) ðåäóêö³ÿ íîâîóòâîðåíèõ
ñóäèí ðàéäóæêè òà êóòà ïåðåäíüî¿ êàìåðè îêà).
3. Êîìá³íàö³ÿ Àíòè-VEGF òåðàï³¿ òà îïåðàö³é
ô³ëüòðóþ÷îãî òèïó äîçâîëÿþòü äîñÿãòè çíè-
æåííÿ ÂÎÒ íà 47,2%, êîìïåíñàö³¿ ÂÎÒ â
96,8% âèïàäê³â, çìåíøèòè ê³ëüê³ñòü âèêîðèñ-
òàííÿ ã³ïîòåíçèâíèõ êðàïåëü ó â³ääàëåíîìó
ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ÷åðåç 24 ì³ñ. íà
66,7% ³ íå äîïóñòèòè çíà÷íîãî çíèæåííÿ
ãîñòðîòè çîðó â 88,2% âèïàäê³â.

Âíåñîê êîæíîãî àâòîðà â ðîáîòó:
Íîâèöüêèé ².ß.: ðîçðîáêà êîíöåïö³¿, ïðîåê-
òóâàííÿ, àíàë³ç äàíèõ òà ï³äãîòîâêà ðóêîïèñó.
Ñèäîð÷óê Ó.Ï.: ðîçðîáêà êîíöåïö³¿, ïðîåêòó-
âàííÿ, çá³ð äàíèõ òà ïðîâåäåííÿ äîñë³äæåííÿ,
³íòåðïðåòàö³ÿ äàíèõ, íàïèñàííÿ ðóêîïèñó.

Óñ³ àâòîðè ïðîàíàë³çóâàëè ðåçóëüòàòè
òà ïîãîäèëè ê³íöåâèé âàð³àíò ðóêîïèñó.

Â³äìîâè â³ä â³äïîâ³äàëüíîñò³: âèñëîâ-
ëåí³ ó ïîäàí³é ñòàòò³ äóìêè º íàøèìè âëàñíè-
ìè, à íå îô³ö³éíèìè ïîçèö³ÿìè óñòàíîâè ÷è ôîíäó.
Äæåðåëà ï³äòðèìêè: â³äñóòí³.
Äåêëàðàö³ÿ ïðî êîíôë³êò ³íòåðåñ³â: àâòîðè çà-
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ñâ³ä÷óþòü ïðî â³äñóòí³ñòü êîíôë³êòó ³íòåðåñ³â
(ô³íàíñîâèõ, ïåðñîíàëüíèõ, ïðîôåñ³éíèõ òà
³íøèõ ³íòåðåñ³â), ÿê³ á ìîãëè âïëèíóòè íà ¿õ
äóìêó ñòîñîâíî ïðåäìåòó ÷è ìàòåð³àë³â,
îïèñàíèõ òà îáãîâîðåíèõ â äàíîìó ðóêîïèñó.
Ó÷àñíèêè äîñë³äæåííÿ: äîñë³äæåííÿ ïðîâî-

äèëîñÿ çà ó÷àñòþ ëþäåé. Äîñë³äæåííÿ áóëî
ñõâàëåíî ì³ñöåâèì êîì³òåòîì ç á³îåòèêè. Óñ³
ïàö³ºíòè ï³äïèñàëè ³íôîðìîâàíó çãîäó íà
ó÷àñòü ó äîñë³äæåííÿ. Äîñë³äæåííÿ áóëî ïðî-
âåäåíî çã³äíî ç Ãåëüñ³íñüêîþ äåêëàðàö³ºþ. Äî
öüîãî äîñë³äæåííÿ òâàðèíè íå áóëè âêëþ÷åí³.

THE ROLE OF ANTI-VEGF THERAPY IN IMPROVING THE EFFICACY OF SURGICAL
TREATMENT OF SECONDARY NEOVASCULAR GLAUCOMA
Introduction
Neovascular glaucoma (NVG) is a refractory
glaucoma secondary to ischaemic retinal
diseases [1]. The most common causes of NVG
include proliferative diabetic retinopathy (PDR)
and central retinal vein occlusion (CRVO) or its
branches [2].

Retinal ischaemia leads to the formation
and release of vascular endothelial growth factor
(VEGF) by retinal pigment epithelial cells,
Muller cells, astrocytes, etc [3].

VEGF promotes proliferation and
migration of vascular endothelial cells and
increases vascular permeability, resulting in
neovascularisation of the iris and anterior
chamber angle [4].

VEGF plays a key role in the development
of IOP. According to a number of recent studies,
the concentration of VEGF in the aqueous
humour of the anterior chamber is significantly
higher in patients with NVG than in patients with
other types of glaucoma [8].

The mechanism of elevated IOP is related
to the proliferation of neovascular tissue and the
formation of fibrovascular membranes over the
trabecular meshwork. As a result, high IOP
affects the blood supply to the optic nerve and
causes irreversible vision loss [6].

Subsequently, the angle of the anterior
chamber closes due to the contraction of the
fibrovascular membranes [5]. This blocks the
outflow of aqueous humour, leading to a
significant increase in IOP and the development
of pain.

Currently, the treatment strategy for
NVG is not fully agreed and the effectiveness of
filtration surgery is often unsatisfactory [7].

One of the reasons for the failure of NVG

surgery is the overgrowth of filtration channels
due to increased fibroplastic activity and the
formation of neovascular membranes in the
anterior chamber angle. Intraoperative bleeding
and postoperative hyphema are also important
risk factors for failure of filtering surgery [7].

Preoperative preparation by intravitreal
injection of anti-VEGF blocks the release of
VEGF, which serves as an adjunctive method in
the treatment of NVG and ensures the success
of antiglaucoma surgery [9].

There is also no data on the dynamics of
VEGF concentration in the anterior chamber fluid
after intravitreal anti-VEGF injections in NVG.

Aim. The research aims to study the
dynamics of vascular endothelial growth factor
concentration after intravitreal ranibizumab
injections and to investigate the effect of anti-
VEGF therapy on the outcome of surgical
treatment of secondary NVG.

Material and Methods
The prospective, non-randomized cohort study was
conducted by the protocol approved by the Ethics
Committee of the Lviv National Medical
University No. 7 on 26/10/2020 and complied with
the provisions of the Declaration of Helsinki.

All patients enrolled in the clinical trials
were treated under our supervision at the clinical
sites of the Department of Ophthalmology of the
FPDO - "Oculus" and "Lviv Medical Centre".
Patients signed an informed consent for
examination, treatment, surgery and aqueous
humour sampling during surgery.

Inclusion criteria: patients with
uncompensated IOP on maximal antihypertensive
therapy or with uncompensated IOP on non-
maximal antihypertensive therapy due to



44

Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2024. Ò. 30. ¹ 1-2                                                               ISSN 1029 - 4244 (Print)
Acta Medica Leopoliensia 2024;30(1-2)                                                                               eISSN 2415-3303 (Online)

Clinical medicine                                                                                                                              Êë³í³÷íà ìåäèöèíà

intolerance to certain antihypertensive drops, due
to PDR and CRVO or its branches.

Exclusion criteria: patients after previous
antiglaucoma surgery or transscleral cyclocoagulation
and patients with uncompensated diabetes
mellitus.

We treated and observed 25 patients (25
eyes) with NVG who underwent surgery due to
IOP non-compensation (more than 26 mm Hg)
on maximal antihypertensive therapy.
Noncompensation of IOP on non-maximal
antihypertensive therapy due to intolerance to
certain antihypertensive drugs was also an
indication for filtering surgery.

To increase the reliability of the results, only
one eye of each patient was included in the study.

The mean age of the patients was 64.4±11.2
years, 13 men and 12 women. In 21 cases the cause
of NVG was PDR and in 4 cases - CRVO or its
branches. Type 1 diabetes was diagnosed in 8
patients and type 2 diabetes in 13 patients.

All patients underwent visometry with
maximal correction, Maklakov tonometry, slit-
lamp examination of the anterior segment and
fundus with a wide-angle lens (Volk Digital Wide
Field, USA), and gonioscopy with a three-mirror
Goldmann lens (Volk Optical, USA).

Biomicroscopy of the anterior segment
showed neovascularisation of the pupillary
margin of the iris in 25 cases. Gonioscopy
showed neovascular membranes in the anterior
chamber angle in 20 of 25 cases and synechiae
in 2 of 25 cases.

Prior to the study, all 25 patients in 25
eyes had received panretinal coagulation in
patients with DR or local photocoagulation in
patients with CRVO or its branches as part of
the treatment of the underlying disease.

Prior to the study, PPV was performed as a
stand-alone procedure for PDR in 3 of 21 eyes and
in combination with phaco+IOL in 2 of 21 eyes.

Patients underwent filtering antiglaucoma
surgery - trabeculectomy (TE in our modification
or implantation of the Ex-PRESS mini-shunt)
[7]. TE was performed in 18 out of 25 cases and
Ex-PRESS mini-shunt implantation in 7 out of
25 cases.

TE was performed as a stand-alone
procedure in 13 of 18 cases, including 2
pseudophakic eyes, and in combination with
phacoemulsification of cataract and intraocular
lens implantation (phaco + IOL) in 5 of 18 cases.
Implantation of the Ex-PRESS mini-shunt was
performed as a stand-alone procedure in 5 out
of 7 cases and in combination with phoco + IOL
in 2 out of 7 cases.

Intravitreal injection of Lucentis 0.5 mg
(ranibizumab, Novartis Pharma Stein AG,
Switzerland) was performed 5-7 days before
surgery to prevent haemorrhagic complications
during surgery and to increase the efficacy of
filtering surgery.

Intravitreal injection was combined with
corneal paracentesis. Corneal paracentesis was
performed to lower IOP and to obtain aqueous
humour. A volume of 0.1 ml aqueous humour
was collected with an insulin syringe to
determine the concentration of VEGF in the
aqueous humour of the anterior chamber before
intravitreal injection of ranimizumab.

Aqueous humour samples for
determination of VEGF concentration after
intravitreal injection of anti-VEGF were
obtained during antiglaucoma surgery by corneal
paracentesis before injection of viscoelastic into
the anterior chamber.

To determine the efficacy of intravitreal
ranibizumab in NVG, the concentration of VEGF
in the aqueous humour was measured in patients
with PDR but without NVG - control group. This
group consisted of 20 patients (20 eyes) with
PDR, while the control group underwent
combined surgery in the form of phaco + IOL
and PPV. To suppress neovascularization of the
iris and anterior chamber angle, all 20 patients
received intravitreal injections of 0.5 mg
ranibizumab 5-7 days before surgery.

In the control group, 0.1 ml of aqueous
humour was collected during surgery via the corneal
paracentesis required for phacoemulsification.

Postoperative examinations were
performed on days 1 and 7, after 1, 3, 6, 9 and
12 months, and more frequently if necessary. The
minimum follow-up period was 12 months and
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the maximum 24 months.
The effectiveness of the surgical

treatment was assessed by the number and type
of surgical complications, ocular function, and
the hypotensive effect of the surgery, taking into
account the amount of antihypertensive
medication. The success of surgery was defined
as absolute in the case of IOP reduction to 26
mm Hg and below without the use of
antihypertensive drugs, and relative in the case
of IOP reduction to 26 mm Hg and below with
the use of antihypertensive drugs. The number
of antihypertensive drugs used by the patients
before surgery and in the postoperative period
was recorded. The antihypertensive therapy was
adjusted during the observation period.

The efficacy of anti-VEGF therapy was
assessed by the reduction of newly formed iris
vessels and anterior chamber angle and the
dynamics of VEGF concentration in the anterior
chamber humour compared with the control.

The level of vascular endothelial growth
factor (VEGF) in the aqueous humour of the
anterior chamber was determined by enzyme-
linked immunosorbent assay using a reagent kit
to determine the concentration of human VEGF
'Human VEGF (vascular endothelial cell growth
factor) ELISA Kit' (manufactured by Wuhan Fine
Biotech Co. Ltd, China).

At the pre-analytical stage in the laboratory,
samples collected from patients during surgery and
stored at -80°C were thawed and identified
according to protocol and labelling.

The analysis was performed according
to the manufacturer's reagent kit instructions.

Principle of the method
The VEGF assay is based on a three-step
sandwich enzyme-linked immunosorbent assay
using mono- and polyclonal antibodies specific
for human VEGF.

In the first stage of the assay, standards
(calibration samples containing known
concentrations of VEGF), test and control
samples were incubated with immobilised
monoclonal antibodies to VEGF adsorbed to the
inner surface of the wells of the polystyrene

plate. VEGF present in the samples bound to the
immobilised antibodies. Unbound material was
removed by two washes.

In the second step, the bound VEGF
interacted with conjugate No. 1 (polyclonal
antibodies against human VEGF with biotin)
during incubation. Unbound components of the
liquid phase were removed by washing 3 times.
In the third step, the bound conjugate No. 1
interacted with conjugate No. 2 (streptavidin
with horseradish peroxidase) during incubation.
Unbound components were removed by washing
5 times and traces of liquid were removed.

The amount of conjugate bound was
determined by a colour reaction using the
horseradish peroxidase substrate, hydrogen
peroxide, and the chromogen, tetramethylbenzidine.

The reaction was stopped by the addition
of a stop reagent and the optical density of the
solutions in the wells was measured using a
vertical scanning spectrophotometer (Stat Fax
2100 microplate immunoassay analyser, USA)
in a dual wavelength mode (450 nm main
wavelength, 630 nm reference wavelength). The
intensity of the colour is proportional to the
concentration of VEGF in the sample. The
concentration of VEGF was determined from the
calibration curve of the dependence of the optical
density value on the concentration of VEGF in
the calibration samples. The results were
expressed in pg/ml.

Statistical analysis of the data was
performed using MS Excel. The results of the
study are presented as arithmetic mean and
standard deviation (M±Sd). To determine the
probability of differences (p) in the indicators
of the dependent groups, Student's t-test was used
for related populations. A difference of p<0.05
was considered significant. For statistical
processing of visual acuity, decimal values were
converted to LogMar values.
Results
We observed no complications after intravitreal
ranibizumab injections in 25 patients in the study
group and 20 patients in the control group.

At 3-5 days after intravitreal ranibizumab
injections, we observed partial (20) or complete
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(5) reduction of newly formed iris vessels (Fig.
1, 2) and anterior chamber angle.

There were no complications during the
antiglaucoma surgeries.

In the postoperative period, hypotony and
shallow anterior chamber due to excessive
filtration were observed in 3 out of 18 cases after
TE. Hyphema up to 3 mm was observed in 3 of
18 cases after TE and in 1 of 7 cases after Ex-
PRESS mini-shunt implantation. Signs of
postoperative iridocyclitis were observed in 3
of 18 cases after TE and in 2 of 7 cases after Ex-
PRESS mini-shunt implantation. Restoration of
mean anterior chamber depth, resorption of
hyphema and resolution of iridocyclitis occurred
within 7 days after surgery.

Repeated antiglaucoma surgery was
performed more than 6 months after TE in 2 of
18 cases.

IOP decreased significantly and reliably
after treatment in all patients. Pre-treatment IOP
in all patients was 30.2±5.8 mm Hg and after 7
days of surgery IOP was 17.3±3.8 mm Hg.

In the long term, 12 months after
antiglaucoma surgery, the IOP was 19.7±2.2 mm
Hg. The mean IOP was 19.9±4.6 mm Hg.

The graph (Fig. 3) shows the dynamics of
the IOP level in the study group before surgery and
at different times during the postoperative period.

The average number of antihypertensive
medications used by all patients before surgery was
2.4±1.0, and in the postoperative period after 1, 3,
6, 9, 12 and 24 months - 1.2±0.5, 1.3±0.4, 1.3±0.4,
1.2±0.4 and 1.3±0.5, 0.8±0.8, respectively. The
number of antihypertensive medications before
surgery and in the postoperative period at 24 months
decreased by 66.7%.

The mean visual acuity in the study group
of patients with NVG was 0.94±0.48 LogMar
before surgery and 0.93±0.48, 0.91±0.45,
0.89±0.46, 0.88±0.45, 0.89±0.51 and 0.88±0.56
LogMar at 1, 3, 6, 9, 12 and 24 months postoperatively,
respectively. The difference between preoperative
and 24-month mean visual acuity was insignificant
(p=0.68). Thus, most patients were able to maintain
their initial visual acuity.

The average concentration of VEGF in
the aqueous humour was 336.61±270.33 pg/ml
before treatment and 47.86±12.27 pg/ml 5-7 days
after injection. In the control group, the average
level was 54.78±18.56 pg/ml on days 5-7 after
injection. The levels of VEGF in the aqueous
humour of the anterior chamber (pg/ml) in the
study group of patients with NVG before and
after intravitreal ranibizumab injection and in the
control group of patients with PDR are shown
in the graph (Fig. 4).

Fig.1
Neovascularisation of the iris in a patient with NVG
prior to intravitreal ranibizumab (newly formed iris

vessels are marked with an arrow)

Fig.2
Complete reduction of newly formed iris vessels in a

patient with NVG after intravitreal ranibizumab
administration
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Discussion
NVG is a refractory glaucoma associated with
the loss of the hypotensive effect of antiglaucoma
surgery due to recurrent neovascularisation of
the iris and anterior chamber angle. This leads
to an unfavourable prognosis for surgical
intervention. As neovascularisation is the
primary cause of NVG, intravitreal injection of
anti-VEGF drugs increases the likelihood of
success of subsequent glaucoma surgery [8, 9].
According to studies by R. C. Tripathi and

colleagues, higher levels of VEGF were found
in the aqueous humour of patients with rubeosis
associated with NVG compared to the
concentration of VEGF in the aqueous humour of
patients with primary open-angle glaucoma [10].

Significantly elevated levels of VEGF in
the aqueous humour before treatment indicate that
VEGF is an important factor in the pathogenesis
of neovascularisation in patients with NVG [11].

Newly formed vessels are highly
permeable and VEGF has been shown to increase

Fig.3
Dynamics of intraocular pressure level (mm Hg) in the studied group of patients with NVG before surgery and at

different times after surgical treatment

Fig.4
Mean VEGF levels in the aqueous humour of the anterior chamber (pg/ml) in the study group of patients with NVG

before and after intravitreal ranibizumab and in the control group of patients with PDR
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the permeability of the existing microcirculatory
bed. This leads to increased penetration of
inflammatory mediators into the ocular tissues [12].

Reducing the concentration of VEGF in
the aqueous humour of the anterior chamber
helps to reduce neovascularisation, leading to a
reduction in the inflammatory process of the
ocular tissues [13].

Sawada O. et al. found in their study that
after intravitreal injection of bevacizumab in
patients with diabetic retinopathy, the
concentration of VEGF in the aqueous humour
was on average 326±125 pg/ml before the
injection, and 7 days after the injection, it
decreased to 31±14 pg/ml in all eyes, which is
approximately 10 times lower [14].

Our study results also showed a rapid and
significant decrease in VEGF levels in all
patients in the study group. The average aqueous
VEGF concentration before intravitreal injection
was 336.61±270.33 pg/ml, and after ranibizumab
injection, it decreased to 47.86±12.27 pg/ml in
all eyes 5-7 days after injection. Thus, according
to our studies, the concentration of VEGF decreases
after injection to the same level as in PDR.

The authors Yalvac I.S., Eksioglu U.
point out that hyphema is the most frequent
complication during and after filtering surgery
in patients with NVG and report the occurrence of
hyphema in an average of 8-20% of cases. [15].

In our study, the number of haemorrhagic
complications (hyphema up to 3 mm) was
insignificant and amounted to 16%. At the same
time, in no case did the hyphema require
additional surgical intervention and did not lead
to irreversible visual impairment.

According to scientific statements, for a
better understanding of the effect of anti-VEGF
drugs in patients undergoing glaucoma surgery,
additional evidence is needed on the use of
VEGF inhibitors to prevent postoperative
angiogenic and fibroblastic activity. This is
primarily associated with the overgrowth of
filtration pathways in the early or remote
postoperative period [16].

Our results demonstrate the high efficacy
of VEGF inhibitors in preventing the formation

of neovascular membranes in the area of
surgically created filtration channels. Repeated
antiglaucoma surgery for more than 6 months
was performed in only 2 of 18 cases after TE.
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Conclusions
1. The concentration of vascular endothelial
growth factor in the aqueous humour decreases
significantly after intravitreal injection of
ranibizumab: from a mean of 336.61±270.33 pg/
ml to 47.86±12.27 pg/ml 5-7 days after injection.
In the group of patients with PDR without NVG,
the average concentration of vascular endothelial
growth factor after intravitreal ranibizumab
injections on days 5-7 was 54.78±18.56 pg/ml.
2. Anti-VEGF therapy is an effective method to
suppress neovascularisation of the iris and
anterior chamber angle (3-5 days after
intravitreal injections of ranibizumab, partial (20
cases out of 25) or complete (5 cases out of 25)
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reduction of newly formed vessels of the iris and
anterior chamber angle was observed.
3. The combination of anti-VEGF therapy and
filtering surgery allows to reduce IOP by 47.2%,
to achieve IOP compensation in 96.8% of cases,
to reduce the number of hypotensive drops in
the long-term postoperative period after 24
months by 66.7% and to prevent a significant
decrease in visual acuity in 88.2% of cases.
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Ðåôåðàò
Òðàíøåéíà ãàðÿ÷êà - áàðòîíåëüîçíå çàõâîðþâàííÿ ç
òðàíñì³ñèâíèì ìåõàí³çìîì ïåðåäà÷³ çáóäíèêà âîøåþ
(Pedicullus humanis), ìàí³ôåñòóº ðàïòîâèì ïî÷àò-
êîì, ïîâîðîòíîþ ãàðÿ÷êîþ, ñèëüíèìè áîëÿìè â ëèò-
êîâèõ ì'ÿçàõ, ðÿñíèì ìàêóëî-ïàïóëüîçíèì âèñèïîì.
Ìåòà. Âèçíà÷èòè ³íôåñòîâàí³ñòü íàñåëåííÿ ÿê ïðå-
äèêòîð âèíèêíåííÿ åï³äåì³÷íèõ óñêëàäíåíü, çóìîâëå-
íèõ òðàíøåéíîþ ãàðÿ÷êîþ, îö³íèòè âïëèâ íà ïîêàç-
íèêè óðàæåíîñò³ íàñåëåííÿ ñîö³àëüíèõ ÷èííèê³â, çó-
ìîâëåíèõ ðîñ³éñüêî-óêðà¿íñüêîþ â³éíîþ.
Ìàòåð³àë ³ ìåòîäè. Âèêîðèñòàíî êîìïëåêñíèé åï³-
äåì³îëîã³÷íèé ìåòîä, çä³éñíåíî àíàë³ç äàíèõ îô³ö³é-

Abstract
Trench fever is a bartonellosis disease with a transmissible
mechanism transmitted via a specific vector - the human
body louse (Pediculus humanus), manifested by a sudden
onset, relapsing fever, severe pain in the calf muscles,
and abundant maculopapular rash.
Aim. The research aims to determine the infestation of
the population as a predictor of the occurrence of
epidemic complications caused by trench fever and to
assess the impact of social factors resulting from the
Russo-Ukrainian war on population prevalence rates.
Material and Methods. A comprehensive epidemiological
method was employed, involving the analysis of official
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Âñòóï
Òðàíøåéíà ãàðÿ÷êà - ãîñòðå ³íôåêö³éíå òðàíñ-
ì³ñèâíå çàõâîðþâàííÿ, ÿêå ñïðè÷èíÿº
Bartonella quintana, çáóäíèê ÿêîãî ïåðåäàºòü-
ñÿ ñïåöèô³÷íèì âåêòîðîì - îäåæíîþ âîøåþ
(Pedicullus humanis). Çàõâîðþâàííÿ ìàº ðàï-
òîâèé ïî÷àòîê, ïîâîðîòíó ãàðÿ÷êó, ñóïðîâî-
äæóºòüñÿ ñèëüíèìè áîëÿìè â ì'ÿçàõ í³ã, ðÿñ-
íèì ìàêóëî-ïàïóëüîçíèì âèñèïîì. ²ñíóº âå-
ëèêà ê³ëüê³ñòü ñèíîí³ì³â ö³º¿ õâîðîáè: âîëèí-
ñüêà ãàðÿ÷êà, îêîïíà ãàðÿ÷êà, 5-äåííà ãàðÿ÷êà,
õâîðîáà Ã³ñà-Âåðíåðà, ëèõîìàíêà ç óðàæåí-
íÿì ãîì³ëêè òà ñòîïè; ìîëäàâñüêî-âàëàõñüêà,
Trench fever, Quintan fever, Wolhynian fever,
Irene fever; à çà ÌÊÕ-10 - "Òðàíøåéíà ãàðÿ÷-
êà" À79.0.

Â ³ñòîð³¿ ëþäñòâà â³éíè ñóïðîâîäæó-
âàëèñÿ òÿæêèìè ñîö³àëüíî-åêîíîì³÷íèìè
çáèòêàìè ³ ñòðàæäàííÿìè, ó òîìó ÷èñë³ çà ðà-

íî¿ ñòàòèñòèêè ùîäî ïåäèêóëüîçó, îñîáëèâîñò³ äèíà-
ì³êè ³ òåðèòîð³àëüíîãî ðîçïîä³ëó â 2021-2023 ðîêàõ,
îïðàöüîâàíî ïåðøîäæåðåëà ùîäî òðàíøåéíî¿ ãàðÿ÷êè.
Ðåçóëüòàòè. Òðàíøåéíà ãàðÿ÷êà º àêòóàëüíèì åíäåì³÷-
íèì òðàíñì³ñèâíèì çàõâîðþâàííÿì â Óêðà¿í³. Âèÿâëåííÿ
ñåðîïîçèòèâíèõ îñ³á ó âñ³õ â³êîâèõ ãðóïàõ ñâ³ä÷èòü ïðî
ñêðèòèé åï³äåì³÷íèé ïðîöåñ öüîãî çàõâîðþâàííÿ, à
òàêîæ ïðî íåâ³äïîâ³äí³ñòü ñèñòåìè åï³äåì³îëîã³÷íîãî
íàãëÿäó ùîäî âèÿâëåííÿ ³ îáë³êó õâîðèõ. Çðîñòàííÿ
ïîêàçíèê³â ïîøèðåííÿ ïåäèêóëüîçó º íàéâèùèì â
àäì³í³ñòðàòèâíèõ òåðèòîð³ÿõ ³ç  íàéá³ëüøîþ
ù³ëüí³ñòþ ðîçñåëåííÿ âíóòð³øíüî ïåðåì³ùåíèõ  îñ³á.
Îáãîâîðåííÿ. ²íòåíñèâí³ñòü åï³äåì³÷íîãî ïðîöåñó
òðàíøåéíî¿ ãàðÿ÷êè êîðåëþº ç³ ñîö³àëüíî-åêîíîì³÷-
íèìè ïîòðÿñ³ííÿìè òà â³éíàìè, ùî ñóïðîâîäæóþòü-
ñÿ ïîðóøåííÿìè óìîâ æèòòÿ, çóáîæ³ííÿì íàñåëåííÿ.
Àäàïòàö³ÿ çáóäíèêà äî ïîøèðåííÿ âîøàìè ãîëîâè çó-
ìîâèëà çì³íè êë³í³êî-åï³äåì³îëîã³÷íèõ õàðàêòåðèñòèê
çàõâîðþâàííÿ.
Âèñíîâêè. Óêðà¿íà º åíäåì³÷íîþ ùîäî òðàíøåéíî¿
ãàðÿ÷êè. Ó ïåð³îä â³éíè ìàº çä³éñíþâàòèñÿ àêòèâíèé
âàð³àíò åï³äåì³îëîã³÷íîãî íàãëÿäó äëÿ ñâîº÷àñíîãî âè-
ÿâëåííÿ õâîðèõ, ³ç êîíòðîëåì óðàæåíîñò³ ïåäèêóëüî-
çîì ñóêóïíîãî íàñåëåííÿ.

Àáðåâ³àòóðè:
ÌÊÕ - ì³æíàðîäíà êëàñèô³êàö³ÿ õâîðîá;
ÄÍÊ - äåçîêñîðèáîíóêëå¿íîâà êèñëîòà;
ÎÎÍ - Îðãàí³çàö³ÿ îá'ºäíàíèõ íàö³é;
ÒÏ - òåìï ïðèðîñòó;
²Ï - ³íòåíñèâíèé ïîêàçíèê;
Â²Ë - â³ðóñ ³ìóíîäåô³öèòó ëþäèíè;
ÑØÀ - Ñïîëó÷åí³ øòàòè Àìåðèêè.

statistics data on pediculosis, the dynamics and
geographical distribution characteristics for years 2021-
2023, and the processing of primary literature sources
regarding trench fever.
Results. Trench fever remains a relevant endemic
transmissible disease in Ukraine. The detection of
seropositive individuals in all age groups indicates a
hidden epidemic process of this disease, as well as the
inadequacy of the epidemiological surveillance system
in detecting and recording cases. The increase in the
prevalence of pediculosis is the highest in administrative
areas with the largest population density of internally
displaced persons.
Discussion. The intensity of the epidemic process of trench
fever correlates with socio-economic disruptions and
wars; it is accompanied by worsening of living conditions
and impoverishment of the population. The adaptation
of the pathogen to spread by body lice has led to changes
in the clinical and epidemiological characteristics of the
disease.
Conclusions. Ukraine is endemic of trench fever. During
war, active epidemiological surveillance should be
conducted to promptly identify cases, with control of
pediculosis infestation in the general population.

Abbreviations:
ICD - International classification of diseases;
DNA - deoxyribonucleic acid;
UN - United Nations Organization;
GR - growth rate;
PR - prevalence rate;
HIV - human immunodeficiency virus;
USA - United States of America.

õóíîê âòðàò ëþäñüêèõ æèòò³â â³éñüêîâèê³â ³
öèâ³ëüíîãî íàñåëåííÿ [1, 2]. Äî ñåðåäèíè ÕÕ
ñòîð³÷÷ÿ çíà÷íà ÷àñòêà äåïîïóëÿö³éíèõ çì³í
âíàñë³äîê â³éíè ñòàâàëàñÿ çà ðàõóíîê åï³äå-
ì³÷íîãî ïîøèðåííÿ çáóäíèê³â ³íôåêö³éíèõ
õâîðîá, ÷îìó ñïðèÿëè çóáîæ³ííÿ íàñåëåííÿ,
ïîðóøåííÿ ã³ã³ºí³÷íèõ ñòàíäàðò³â îðãàí³çàö³¿
æèòòºçàáåçïå÷åííÿ ó ì³ñöÿõ äèñëîêàö³¿ â³éñüê
³ ïðîæèâàííÿ íàñåëåííÿ. Îáèäâ³ îñòàíí³ ñâ³-
òîâ³ â³éíè ñóïðîâîäæóâàëèñÿ åï³äåì³ÿìè ð³ç-
íèõ çà åò³îëîã³ºþ çàõâîðþâàíü, ñåðåä ÿêèõ âè-
ñèïíèé òèô ³ òðàíøåéíà (îêîïíà) ãàðÿ÷êè áó-
ëè ïðîâ³äíèìè ó ñòðóêòóð³ ñìåðòíîñò³ â³ä ³í-
ôåêö³éíèõ õâîðîá [3, 4]. Ñï³ëüíèì äëÿ öèõ
äâîõ íîçîëîã³é áóëî òå, ùî çáóäíèêè ïîøèðþ-
âàëèñÿ äî ëþäåé æèâèìè ïåðåíîñíèêàìè -
îäåæíèìè âîøàìè.

²ñòîð³ÿ òðàíøåéíî¿ ãàðÿ÷êè ïîðèíàº ó
ñèâó äàâíèíó. Äîñë³äæåííÿ ìîëåêóëÿðíî-ãå-
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íåòè÷íèìè ìåòîäàìè âì³ñòó çíàéäåíîãî ó
Ôðàíö³¿ çóáà ëþäèíè, ùî ïîìåðëà 4 òèñÿ÷³
ðîê³â òîìó, âèÿâèëè ÄÍÊ B. quintana [5].

Â³äîìî, ùî çà 2000 ðîê³â äî Ïåðøî¿
ñâ³òîâî¿ â³éíè çàõâîðþâàííÿ ïîøèðþâàëîñÿ
ñåðåä íàñåëåííÿ ï³âäåííî¿ ªâðîïè. Ï³äòâåð-
äæåííÿì òîìó º âèÿâëåííÿ ÄÍÊ B. quintana
ó 20 % ôðàãìåíò³â ê³ñòîê ³ çóá³â 145 îñ³á, ùî
æèëè â ïåð³îä ç 1 ïî 19 ñòîë³òòÿ, ÿê³ ïðîæè-
âàëè ó Ñ³ðàêóçè, Ñèöèë³ÿ [6].

Ñïàëàõè çàõâîðþâàíü, ïîä³áí³ äî
òðàíøåéíî¿ ãàðÿ÷êè, â³äçíà÷àëè ï³ä ÷àñ âîºí
ïðîòÿãîì Ñåðåäíüîâ³÷÷ÿ òà îïèñóâàëè ï³ä
çá³ðíîþ íàçâîþ "òèô", "ãàðÿ÷êà". Íåùîäàâí³
äîñë³äæåííÿ ìåòîäèêîþ "ñó¿öèäàëüíî¿ ÏËÐ"
ðåøòîê çóá³â çàãèáëèõ ôðàíöóçüêèõ ñîëäàò³â
÷àñ³â ôðàíêî-ðîñ³éñüêî¿ â³éíè 1812 ð., çàëèø-
ê³â ïëàòòÿíèõ âîøåé, çíàéäåí³ ï³ä Â³ëüíþ-
ñîì, ïîêàçàëè íàÿâí³ñòü â íèõ ÄÍÊ çáóäíèêà
òðàíøåéíî¿ ãàðÿ÷êè [7]. ÄÍÊ öüîãî çáóäíèêà
çíàéøëè â çóáàõ ëþäñüêèõ òðóï³â ó â³éñüêî-
âîìó ïîõîâàíí³ â Í³ìå÷÷èí³ [8].

Çà ïåð³îä ïåðøî¿ ñâ³òîâî¿ â³éíè â îêî-
ïàõ âîþþ÷èõ êðà¿í íà âñ³õ ôðîíòàõ íà âîëèí-
ñüêó ãàðÿ÷êó ïåðåõâîð³ëî ïîíàä 1 ìëí îñ³á.
Òàê, äî òðåòèíè îñîáîâîãî ñêëàäó àíãë³éñüêèõ
òà ôðàíöóçüêèõ â³éñüêîâèõ êîíòèíãåíò³â, òà
áëèçüêî 1/5 í³ìåöüêèõ òà àâñòð³éñüêèõ ñîëäàò
äî ê³íöÿ â³éíè ïåðåõâîð³ëè íà öþ õâîðîáó [9].

Ïåðøèé äåòàëüíèé îïèñ êë³í³÷íèõ ïðî-
ÿâ³â õâîðîáè îïóáë³êóâàâ ó 1915 ðîö³ Graham
J.H.P. [10]. ² õî÷à ó 1917 ðîö³ Schmincke A.
îïóáë³êóâàâ ðîáîòó, äå âïåðøå îïèñàâ áåçïî-
ñåðåäíüîãî çáóäíèêà õâîðîáè, ÿêîãî âèä³ëèëè
ç ðîçåîëüîçíèõ âèñèïàíü õâîðèõ [11], ÷èñòó
êóëüòóðó çáóäíèêà â³ä õâîðîãî íà òðàíøåéíó
ãàðÿ÷êó áóëî îòðèìàíî Vinson J.W. ³ç ñï³âàâ-
òîðàìè ëèøå ó 1969 ðîö³ [12].

Çáóäíèê òðàíøåéíî¿ ãàðÿ÷êè - B.
quintana (ïîïåðåäíÿ íàçâà - Rochalimea
quintana), äåòàëüíî îõàðàêòåðèçîâàíî, ÿê é
åï³äåì³îëîã³÷í³ õàðàêòåðèñòèêè öüîãî çàõâî-
ðþâàííÿ. Ëþäè, ÿê á³îëîã³÷íèé âèä Homo
sapiens, º ðåçåðâóàðîì ïàòîãåíó, àëå òàêîæ
âñòàíîâëåíèì º ôàêò çàðàæåííÿ õàòí³õ êîò³â,
ãðèçóí³â, õî÷à âîíè íå ìàþòü åï³äåì³îëîã³÷-
íîãî çíà÷åííÿ ó çáåðåæåíí³ ïàòîãåíó [13].

Õâîð³ ëþäè º çàðàçëèâèìè ó âñ³ ïåð³îäè
õâîðîáè, à ó ðàç³ ôîðìóâàííÿ íîñ³éñòâà ïåð³îä
çàðàçëèâîñò³ ìîæå òðèâàòè äî 300-400 äí³â.

Âîø³ ñòàíîâëÿòü åï³äåì³÷íó íåáåçïåêó
÷åðåç 5-16 äí³â ï³ñëÿ êðîâîñìîêòàííÿ, êîëè â
¿õíüîìó êèøå÷íèêó íàêîïè÷óºòüñÿ äîñòàòíÿ
ê³ëüê³ñòü áàðòîíåë. ²íô³êóâàííÿ ëþäèíè â³äáó-
âàºòüñÿ øëÿõîì ñïåöèô³÷íî¿ êîíòàì³íàö³¿. Äî-
äàòêîâ³ äîñë³äæåííÿ ï³äòâåðäèëè ìîæëèâ³ñòü
çàðàæåííÿ ëþäåé ïîâ³òðÿíî-ïèëîâèì øëÿõîì
ó ðàç³ ïåðåáóâàííÿ ¿õ â õðîí³÷íèõ îñåðåäêàõ
öüîãî çàõâîðþâàííÿ ³ íåäîòðèìàííÿ ñàí³òàðíî-
ã³ã³ºí³÷íèõ ñòàíäàðò³â [14]. Ñïðèéíÿòëèâ³ñòü
ëþäåé äî çáóäíèêà öüîãî çàõâîðþâàííÿ º
âèñîêîþ, ç õàðàêòåðíîþ çèìîâî-âåñíÿíîþ
ñåçîíí³ñòþ. Â Óêðà¿í³ òðàíøåéíà ãàðÿ÷êà
â³äîìà â³ä ïî÷àòêó ÕÕ ñòîð³÷÷ÿ, îñîáëèâî íà
çàõ³äíèõ òåðåíàõ, äå ó ïåðøó ñâ³òîâó â³éíó
âåëèñÿ àêòèâí³ áîéîâ³ ä³¿. ²ç òîãî, öþ õâîðîáó
ùå íàçèâàëè "âîëèíñüêîþ" ãàðÿ÷êîþ [15].

Òèïîâà êë³í³÷íà ìàí³ôåñòàö³ÿ õàðàêòå-
ðèçóºòüñÿ ðàïòîâèì ïî÷àòêîì ³ òÿæêèì ïåðåá³-
ãîì õâîðîáè. Ï³ñëÿ 5-20 äí³â ³íêóáàö³éíîãî ïå-
ð³îäó õâîðîáà ðîçïî÷èíàºòüñÿ çàãàëüíî ³íòîê-
ñèêàö³éíèì ñèíäðîìîì: ã³ïåðòåðì³ºþ, ÿêà òðè-
âàº 4-5 äí³â, âèðàæåíèì ãîëîâíèì áîëåì, ì³àë-
ã³ºþ, àðòðàëã³ºþ, ùî ïîñèëþºòüñÿ ó âå÷³ðí³é ³
í³÷íèé ÷àñ. Îñîáëèâî ñèëüíèé á³ëü º ó ãîì³ëêàõ
òà ïîïåðåêó, õâîð³ íå ìîæóòü õîäèòè, ñèä³òè,
íàâ³òü âîðóøèòèñÿ ó ë³æêó. Íà ôîí³ çàãàëüíî¿
ñëàáêîñò³, õâîðèé ñîíëèâèé, ìëÿâèé, ìàº ì³ñöå
âòðàòà âàãè ò³ëà, íàáðÿê îáëè÷÷ÿ òà ã³ïåðåì³ÿ
êîí'þíêòèâè î÷åé, ³íîä³ ïîì³ðí³ ìåí³íãåàëüí³
ñèìïòîìè; ç'ÿâëÿºòüñÿ æîâòóøí³ñòü ñêëåð, ãåïà-
òîñïëåíîìåãàë³ÿ, øëóíêîâî-êèøêîâ³ ðîçëàäè,
ÿê³ ìîæóòü ìàí³ôåñòóâàòè çíà÷íèì áëþâàííÿì
òà ä³àðåºþ; âèðàçíà òàõ³êàðä³ÿ, çíèæåííÿ àðòå-
ð³àëüíîãî òèñêó é çàäèøêà. Ï³ñëÿ 3-8 äí³â àï³-
ðåêñ³¿, çíîâó ïîâòîðþþòüñÿ íàïàäè, ÿêèõ ìîæå
áóòè äî ÷îòèðüîõ.

Âæå ï³ä ÷àñ ïåðøî¿ õâèë³ âèñîêî¿ òåì-
ïåðàòóðè ò³ëà ç'ÿâëÿºòüñÿ ðîçåîëüîçíèé, ð³ä-
øå ïëÿìèñòî-ïàïóëüîçíèé âèñèï íà ñïèí³ òà
æèâîò³, ìîæå ïîøèðþâàòèñü íà ê³íö³âêè. Ï³ñ-
ëÿ çàê³í÷åííÿ ïåðøîãî íàïàäó ãàðÿ÷êè âèñèï
çíèêàº ÷åðåç äåê³ëüêà äí³â, íå çàëèøàº ï³ã-
ìåíòàö³¿ é çð³äêà ìîæå çíîâó âèíèêàòè ï³ä ÷àñ
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íàñòóïíèõ íàïàä³â. Íà ôàç³ âèäóæàííÿ çáå-
ð³ãàºòüñÿ ñóáôåáðèë³òåò äî 1-2 òèæí³â. Îäó-
æàííÿ ïîâ³ëüíå, ç òðèâàëîþ àñòåí³çàö³ºþ.
²ìóí³òåò - íåäîâãîòðèâàëèé.

Ìîæëèâ³ àòèïîâ³ âàð³àíòè ïåðåá³ãó
õâîðîáè, ùî ìàí³ôåñòóþòü ïîñò³éíîþ ãàðÿ÷-
êîþ ³ç âèðàæåíèì ³íòîêñèêàö³éíèì ñèíäðî-
ìîì âïðîäîâæ 1-1,5 ì³ñÿöÿ; ìîæóòü áóòè ëåã-
êèé ïåðåá³ã ³ç îäíèì íàïàäîì ãàðÿ÷êè, ÿê ³
ñóáêë³í³÷íèé - ³ç â³äñóòí³ñòþ êë³í³÷íèõ ïðî-
ÿâ³â, àëå ç áàêòåð³ºì³ºþ.

Ïîäàëüøå âèâ÷åííÿ òðàíøåéíî¿ ãà-
ðÿ÷êè âèÿâèëî ïîë³ìîðô³çì êë³í³÷íî¿ ìàí³-
ôåñòàö³¿: áàêòåð³àëüí³ åíäîêàðäèòè [16, 17],
àíã³îìàòîçè (Gasquet S. et al., 1998, Koehler J.E.
et al., 1992), ãåïàòèòè òîùî, îñîáëèâî ó ëþäåé
ç ³ìóíîäåô³öèòàìè ð³çíîãî ´åíåçó [18].

²ñíóº íèçêà ÷èííèê³â ðèçèêó, ùî ïî-
òåíö³þþòü éìîâ³ðí³ñòü çàðàæåííÿ ëþäåé
çáóäíèêîì òðàíøåéíî¿ ãàðÿ÷êè: âèñîêà ³íôåñ-
òàö³ÿ íàñåëåííÿ, ïðîæèâàííÿ (ïåðåáóâàííÿ)
â åíäåì³÷í³é çîí³ ÷è â òàáîðàõ äëÿ ïåðåì³ùå-
íèõ îñ³á, íàäçâè÷àéí³ ñèòóàö³¿, â³éíà, àëêî-
ãîë³çì, á³äí³ñòü [19].

Ìàòåð³àë ³ ìåòîäè
Çä³éñíåíî àíàë³ç ç³áðàíèõ äëÿ íàðàòèâíîãî îã-
ëÿäó ë³òåðàòóðíèõ äæåðåë òà ³íòåðíåò-ðåñóð-
ñ³â, ñèñòåìàòèçàö³þ äàíèõ ùîäî òðàíøåéíî¿
ãàðÿ÷êè. ²ç âèêîðèñòàííÿì êîìïëåêñíîãî åï³-
äåì³îëîã³÷íîãî ìåòîäó ïðîàíàë³çîâàíî äèíà-
ì³êó ³íôåñòàö³¿ íàñåëåííÿ ó ïåð³îä ðîñ³éñüêî-
óêðà¿íñüêî¿ â³éíè ³ îö³íåíî ðèçèêè äëÿ ñóêóï-
íîãî íàñåëåííÿ ç óðàõóâàííÿì ïîøèðåíîñò³
ïåäèêóëüîçó.

Ðåçóëüòàòè
Â Óêðà¿í³, ÿê ³ â ³íøèõ äåðæàâàõ ó ñâ³ò³, ïðî-
áëåìà ïåäèêóëüîçó çàëèøàëàñÿ àêòóàëüíîþ
çàâæäè. ²ç îãëÿäó íà öå, âèñèïíèé òèô ³ òðàí-
øåéíà ãàðÿ÷êà â íàø³é äåðæàâ³ áóëè âêëþ÷åí³
äî ïåðåë³êó çàõâîðþâàíü, ùî ñòàíîâèëè íà-
ö³îíàëüíèé ïð³îðèòåò ³ ï³äëÿãàëè åï³äåì³î-
ëîã³÷íîìó íàãëÿäó [20].

Òðèâàëèé ÷àñ â Óêðà¿í³ çä³éñíþâàëè
ìîí³òîðèíã ³ ñèñòåìíèé àíàë³ç ñòàíó ïðîáëåì
òðàíñì³ñèâíèõ ³íôåêö³é, ÿê³ ïåðåäàâàëèñÿ âî-

øàìè. Òàê çà äàíèìè Ñ.Þ. Ëþá³íñüêîãî [21],
ñåðîëîã³÷íèé ïðîøàðîê íàñåëåííÿ Ëüâ³âñü-
êî¿, ²âàíî-Ôðàíê³âñüêî¿, ×åðí³âåöüêî¿, Âîëèí-
ñüêî¿ îáëàñòåé òà Àâòîíîìíî¿ Ðåñïóáë³êè
Êðèìó, ùî ìàëè àíòèò³ëà äî B. quintana, ó
1992-1999 ðð. êîëèâàâñÿ â ìåæàõ 1,72-4,30 %.
Çáóäíèêà âîëèíñüêî¿ ãàðÿ÷êè áóëî âèÿâëåíî
ó 23,22 % âîøåé ïðèðîäíèõ ïîïóëÿö³é, íà-
ä³ñëàíèõ ³ç ×åðêàñüêî¿, Ëüâ³âñüêî¿, Ìèêîëà-
¿âñüêî¿, Äîíåöüêî¿, Çàêàðïàòñüêî¿ òà Õàðê³â-
ñüêî¿ îáëàñòåé.

Öå ñòàëî ï³äñòàâîþ äëÿ âèâ÷åííÿ ïðî-
áëåìè ïåäèêóëüîçó â Óêðà¿í³ â ïåð³îä  àêòèâ-
íî¿ ôàçè ðîñ³éñüêî-óêðà¿íñüêî¿ â³éíè, àäæå
âèðàæåí³ ì³ãðàö³éí³ ïðîöåñè íàñåëåííÿ ç³
ñõ³äíèõ îáëàñòåé ìîãëè ïðèçâåñòè äî ï³äâè-
ùåííÿ ðèçèê³â ³íôåñòàö³¿ íàñåëåííÿ, êóäè
ïðèáóâàëè âíóòð³øíüî ïåðåì³ùåí³ îñîáè. Ìè
âðàõóâàëè òå, ùî çà äàíèìè îô³ö³éíî¿ ñòàòèñ-
òèêè [22], â³ä 2019 ðîêó âïðîäîâæ äâîõ ðîê³â
ñïîñòåð³ãàëàñÿ âèðàæåíà òåíäåíö³ÿ äî çíè-
æåííÿ ïîêàçíèê³â ïîøèðåííÿ ïåäèêóëüîçó,
ùî áóëî çóìîâëåíî ñóòòºâèì çìåíøåííÿì
éìîâ³ðíîñò³ óðàæåííÿ ó ïåð³îä çàïðîâàäæå-
íèõ êàðàíòèííèõ çàõîä³â ó çâ'ÿçêó ç ïàíäåì³-
ºþ Covid-19. Òàê, ó 2019 ðîö³ òåìï ïðèðîñòó
(ÒÏ) íîâèõ âèïàäê³â ñåðåä ñóêóïíîãî íàñå-
ëåííÿ çìåíøèâñÿ ó 2,1 ðàçè, à ³íòåíñèâíèé ïî-
êàçíèê (²Ï) ñòàíîâèâ 28,83 íà 100 òèñ íàñå-
ëåííÿ. Ó íàñòóïí³ äâà ðîêè îáèäâà ïîêàçíèêè
ïðîäîâæóâàëè çíèæóâàòèñÿ: ²Ï ñòàíîâèâ ó 2020
ðîö³ 13,92, à ÒÏ - (-) 51,98%, ó 2021 ðîö³
â³äïîâ³äíî 10,02 (²Ï) ³ (-)28,43% (ÒÏ).

Ó ð³ê ïî÷àòêó àêòèâíî¿ ôàçè â³éíè áóëî
ñóòòºâî ïîðóøåíî ôóíêö³îíóâàííÿ ñèñòåìè
ïðîòèåï³äåì³÷íîãî çàõèñòó íà îêóïîâàíèõ ³
äåîêóïîâàíèõ òåðèòîð³ÿõ, ó ì³ñöÿõ íåîðãàí³-
çîâàíîãî ðîçì³ùåííÿ âíóòð³øíüî ïåðåì³ùå-
íîãî íàñåëåííÿ ç³ ñõ³äíèõ îáëàñòåé äåðæàâè.
Çà äàíèìè ÎÎÍ, ïîíàä 6 ìëí ãðîìàäÿí Óêðà-
¿íè çàëèøèëè òåðèòîð³þ äåðæàâè [23].  Âñå
öå çóìîâèëî ïîäàëüøå çíèæåííÿ îô³ö³éíèõ
äàíèõ ùîäî ïåäèêóëüîçó, ÿê³ ó 2022 ðîö³ ñòà-
íîâèëè 5,77 (²Ï) ³ (-) 42,58 % (ÒÏ). Ëèøå ó
Çàêàðïàòñüê³é ³ Õìåëüíèöüê³é îáëàñòÿõ çðîñ-
ëè ïîêàçíèêè óðàæåíîñò³ íàñåëåííÿ ïåäèêó-
ëüîçîì, ñåðåäí³é ïîêàçíèê ïî Óêðà¿í³ ñòàíî-
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âèâ (-) 42,85%. Ñë³ä çàçíà÷èòè, ùî ïðè çä³éñ-
íåí³ îö³íþâàííÿ ³íòåíñèâíîñò³ ïðîöåñ³â â
Óêðà¿í³ áðàëè äî âàãè äîâîºíí³ ïîêàçíèêè
ê³ëüêîñò³ íàñåëåííÿ, ùî ñóòòºâî âïëèâàëî íà
âèçíà÷åí³ ²Ï ³ ÒÏ ùîäî ïåäèêóëüîçó.

²íòåíñèâí³ ì³ãðàö³éí³ ïðîöåñè ³ íèçêà
ñîö³àëüíèõ îáñòàâèí, çóìîâëåíèõ â³éíîþ,
ïðèçâåëè äî çðîñòàííÿ ïîêàçíèê³â óðàæåíîñò³
íàñåëåííÿ ïåäèêóëüîçîì â Óêðà¿í³ â 2023 ðî-
ö³: 7,17 (²Ï) ³ (+) 23,01% (ÒÏ). Ó ïîð³âíÿíí³ ç
ïîïåðåäí³ì ðîêîì, ³íòåíñèô³êàö³ÿ ³íôåñòàö³¿
ñïîñòåð³ãàëàñÿ ó âñ³õ àäì³í³ñòðàòèâíèõ òåðè-
òîð³ÿõ, çà âèíÿòêîì Æèòîìèðñüêî¿, Çàïîð³çü-
êî¿ é Çàêàðïàòñüêî¿ îáëàñòåé ³ ì. Êèºâà. Íàé-
âèù³ ÒÏ ïîêàçíèê³â  áóëè â Æèòîìèðñüê³é
(84,48%), ×åðí³âåöüê³é (70,49%), Ìèêîëà¿âñü-
ê³é (69,57%), Õìåëüíèöüê³é (68,75%). Ñåðåä-
í³é ïîêàçíèê ÒÏ ïî Óêðà¿í³ ñòàíîâèâ 23,01%.

Ó Ëüâ³âñüê³é îáëàñò³, â ïîð³âíÿíí³ ç
ïîïåðåäí³ì ðîêîì, ó 2023 ðîö³ ê³ëüê³ñòü âè-
ÿâëåíèõ âèïàäê³â ïåäèêóëüîçó çðîñëà ó 2,2 ðà-
çè. Ñåðåä óðàæåíèõ îñ³á ïåðåâàæàëè ä³òè â³-
êîì äî 17 ðîê³â (57,9%): äî 1 ðîêó - 2,8 %, 1-
4 ðîêè - 10,4%,  5-9 ðîê³â - 30,2%, 15-17 ðîê³â -
14,1%.  Ïîð³âíÿíî ç ïîïåðåäí³ì ðîêîì ó òðè
ðàçè çðîñëà ³ ê³ëüê³ñòü ³íôåñòîâàíèõ ñåðåä
âíóòð³øíüî ïåðåì³ùåíèõ îñ³á [24].

ßê çàçíà÷àëè âèùå, ïðîáëåìà ïåäèêó-
ëüîçó çàëèøàºòüñÿ àêòóàëüíîþ ïðîáëåìîþ â
óñ³õ êðà¿íàõ ñâ³òó. Ó êðà¿íàõ ªâðîïåéñüêîãî
ñîþçó, ð³âåíü ³íôåñòàö³¿ êîëèâàºòüñÿ â³ä 1 äî
22,4% ñóêóïíîãî íàñåëåííÿ ó ð³çíèõ ãðóïàõ
ëþäåé.  Çà äàíèìè euroCDC, íåãàòèâíà ùî-
ð³÷íà òåíäåíö³ÿ ñïîñòåð³ãàºòüñÿ ³ â Àíãë³¿, äå
ñåðåäí³é ïîêàçíèê ïîøèðåíîñò³ ïåäèêóëüîçó
ñÿãàº 37,4% [25].

Äîñë³äæåííÿ â Ïîëüù³ â ïåð³îä 2014-
2018 ðîê³â ïîêàçàëî, ùî ïåäèêóëüîç ãîëîâè
áóâ âèÿâëåíèé ó 87,5% îáñòåæåíèõ øê³ë.
Íàéá³ëüøà ê³ëüê³ñòü âèïàäê³â çàðåºñòðîâàíà
ñåðåä ä³òåé ó â³êîâ³é ãðóï³ 6-9 ðîê³â (68%).
Ïîøèðåí³ñòü ïåäèêóëüîçó ó ä³òåé ³ç äèòÿ÷èõ
áóäèíê³â áóëà â³ä 6,9 äî 29,4% (â ñåðåäíüîìó
16,3%)  [26].

Îáãîâîðåííÿ
Äîñë³äæåííÿ òðàíøåéíî¿ ãàðÿ÷êè â Óêðà¿í³

òà ñâ³ò³ çàñâ³ä÷èëè ïðî öèðêóëÿö³þ B. quintana
íà ñó÷àñíîìó åòàï³. Òàê, â íàø³é äåðæàâ³ ïðè
âèçíà÷åíí³ ñåðîïîçèòèâíîãî ïðîøàðêó ñåðåä
ñóêóïíîãî íàñåëåííÿ àíòèò³ëà äî áàðòîíåë ó
ñèðîâàòêàõ êðîâ³ áóëè âèÿâëåíí³ ÿê ñåðåä äè-
òÿ÷îãî íàñåëåííÿ, òàê ³ ñåðåä äîðîñëèõ ó íà-
ñòóïíèõ â³êîâèõ ãðóïàõ: 0-9 ðîê³â - 1,72%, 10-
19 ðîê³â - 2,43%, 20-29 ðîê³â - 4,30%, 30-39
ðîê³â - 2,94%, 40-49 ðîê³â - 3,56%, 50-59 ðîê³â -
3,46%, 60 ðîê³â ³ ñòàðø³ ó 3,83%. Ñë³ä çàçíà-
÷èòè, ùî íàéá³ëüøå ïîçèòèâíèõ ñèðîâàòîê
êðîâ³ áóëî ó ãðóï³ õâîðèõ íà çàõâîðþâàííÿ
ñåðöåâî-ñóäèííî¿ ñèñòåìè (ó 70,59% â³ä çà-
ãàëüíî¿ ê³ëüêîñò³ ïîçèòèâíèõ ñèðîâàòîê êðî-
â³), ïðè÷îìó ó õâîðèõ ç ³íôàðêòîì ì³îêàðäó
ñïåöèô³÷í³ àíòèò³ëà âèÿâëÿëèñü ñòàòèñòè÷íî
äîñòîâ³ðíî ÷àñò³øå ïîð³âíÿíî ç ³íøèìè íî-
çîëîã³÷íèìè ôîðìàìè - â 5,51% (ð 0,01) [21].

Íà ñó÷àñíîìó åòàï³ ïåðåâàæíî ñïîñòå-
ð³ãàþòüñÿ ñïîðàäè÷í³ âèïàäêè òðàíøåéíî¿ ãà-
ðÿ÷êè íà âñ³õ êîíòèíåíòàõ, îêð³ì Àâñòðàë³¿
òà Àíòàðêòèäè, à íå åï³äåì³¿, ÿê áóëî íà ïî-
÷àòêó ÕÕ ñòîð³÷÷ÿ. Îïèñàí³ çàõâîðþâàííÿ â
ÑØÀ, Ôðàíö³¿, Ïîëüù³, Êèòà¿, ×àäó, Áóðóíä³
[17, 27,  28].

Àíòèò³ëà äî çáóäíèêà âèÿâëÿþòü ó áåç-
õàò÷åíê³â, ñïîæèâà÷³â íàðêîòèê³â òà Â²Ë-³í-
ô³êîâàíèõ [29, 30, 31]. Çàõâîðþâàí³ñòü êîðå-
ëþº ³ç ð³âíåì ³íôåñòàö³¿, çðîñòàííÿ ÿêî¿ áóëî
ï³ä ÷àñ ðåöåñ³¿ 2008 ðîêó; åêîíîì³÷íèõ òà ìå-
äè÷íèõ ïðîáëåì, ñïðè÷èíåíèõ ïàíäåì³ºþ
COVID-19 [32]; ó ðàç³ íåíàëåæíèõ ñàí³òàðíèõ
óìîâ ïðè íàÿâíîñò³ âèñîêîãî ð³âíÿ ³íôåñòàö³¿,
áåçäîìíîñò³, á³äíîñò³, çëîâæèâàííÿ àëêîãîëþ
³ íàðêîòèê³â [19].

Îäí³ºþ ³ç ïðè÷èí çì³íè êë³í³êî-åï³äå-
ì³îëîã³÷íèõ õàðàêòåðèñòèê òðàíøåéíî¿ ãà-
ðÿ÷êè ñòàëà àäàïòàö³ÿ B. quintana äî íîâîãî
âåêòîðà - ãîëîâíî¿ âîø³ (Pediculus humanus
capitis). Â åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ
áóëî ïîêàçàíî, ùî ï³ñëÿ ïåðîðàëüíîãî ãîäóâàí-
íÿ êðîâ'þ, ÿêà ì³ñòèëà áàêòåð³é B. quintana, ê³ëü-
ê³ñòü çáóäíèêà ó ôåêàë³ÿõ Pediculus humanus
capitis ³ Pedicullus humanis v. corporis áóëà
ìàéæå îäíàêîâîþ. Àâòîðè âñòàíîâèëè, ùî ñå-
ðåäíÿ æèòòºçäàòí³ñòü B. quintana ñòàëà íèæ÷îþ
ó ãîëîâíèõ âîøåé, íà ïîð³âíÿííÿ ç îäåæíèìè
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ïðîòÿãîì 11 äí³â ñïîñòåðåæåííÿ [33]. Ìîæëèâî
íèæ÷à ïåðì³ñèâí³ñòü ãîëîâíèõ âîøåé äëÿ
áàðòîíåë ³ ñòàëà îäí³ºþ ³ç ïðè÷èí çíèæåííÿ
åï³äåì³÷íîãî ïîòåíö³àëó öüîãî ïàòîãåíó.

Ïåäèêóëüîç ëþäèíè çàëèøàºòüñÿ âñå-
ñâ³òíüîþ ïðîáëåìîþ îõîðîíè çäîðîâ'ÿ. Çà
îö³íêàìè, ãëîáàëüíà ïîøèðåí³ñòü ãîëîâíèõ
âîøåé ñåðåä ä³òåé øê³ëüíîãî â³êó ñòàíîâèòü
19%. À îòæå, çà íàÿâíîñò³ âåêòîð³â çàëèøà-
ºòüñÿ ðåàëüíîþ çàãðîçîþ ïîøèðåííÿ íèçêè
çáóäíèê³â îñîáëèâî íåáåçïå÷íèõ çàõâîðþ-
âàíü ëþäåé. Ïðîâåäåí³ ó ð³çíèõ êðà¿íàõ äî-
ñë³äæåííÿ âèÿâèëè, ùî îêð³ì ïåðåäà÷³ R.
prowazekii òà B. quintana, âîø³ º ñïåöèô³÷íè-
ìè âåêòîðàìè çáóäíèê³â ³íøèõ îñîáëèâî íå-
áåçïå÷íèõ çàõâîðþâàíü: R. rickettsii, C.
burneti, B. recurrentis ³ Y. pestis, à òàêîæ
Acinetobacter spp. [14].

Êîíòèíãåíòàìè ðèçèêó óðàæåííÿ ïå-
äèêóëüîçîì º îðãàí³çîâàí³ êîëåêòèâè (âèõî-
âàíö³ äèòÿ÷èõ äîøê³ëüíèõ çàêëàä³â, øê³ë-³í-
òåðíàò³â; ïàö³ºíòè ³ ïåðñîíàë ñïåö³àë³çîâàíèõ
â³ää³ëåíü çàêëàä³â îõîðîíè çäîðîâ'ÿ (ïñèõ³àò-
ðè÷íîãî, ãåðîíòîëîã³÷íîãî ïðîô³ëþ, õîñï³-
ñè); çàêëàä³â îï³êè äëÿ îñ³á ë³òíüîãî â³êó, áåç-
õàò÷åíêè òîùî.

Òå, ùî ó ñó÷àñíîìó ïåð³îä³ òðàíøåéíà
ãàðÿ÷êà òðàïëÿºòüñÿ ÷àñò³øå, í³æ êë³í³÷íî ¿¿
âèÿâëÿþòü, çóìîâëåíî çì³íîþ ìàí³ôåñòàö³¿
õâîðîáè, àäæå áàãàòî âèïàäê³â êë³í³÷íî ïå-
ðåá³ãàþòü ìàëîñèìïòîìíî àáî ñóáêë³í³÷íî.
Âàðòî çàçíà÷èòè, öå çàõâîðþâàííÿ ðîçãëÿäà-
þòü ÿê îïîðòóí³ñòè÷íó ³íôåêö³þ, ùî âèíè-
êàþòü ó ëþäèíè ïðè çíèæåíí³ ³ìóí³òåòó.

Ñêëàäíî ïåðåäáà÷èòè ïîäàëüøó åâî-
ëþö³þ B. quintana, àëå ñë³ä âðàõîâóâàòè òÿæ-
êèé äîñâ³ä åï³äåì³é òðàíøåéíî¿ ãàðÿ÷êè ìè-
íóëîãî ³ ìîæëèâ³ñòü ðåâåðñ³¿ ïàòîãåíó ç ôîð-

ìóâàííÿì â³ðóëåíòíèõ øòàì³â ç³ çíà÷íèì åï³-
äåì³÷íèì ïîòåíö³àëîì, ÿê ³ òå, ùî çáóäíèê ïî-
òåíö³éíî ìîæå áóòè âèêîðèñòàíèé ÿê ñêëà-
äîâà áîéîâèõ á³îëîã³÷íèõ ðåöåïòóð [34].

Âèñíîâêè
Òåðèòîð³ÿ Óêðà¿íè çàëèøàºòüñÿ åíäåì³÷íîþ
ùîäî òðàíøåéíî¿ ãàðÿ÷êè, à  íàäçâè÷àéíà ñè-
òóàö³ÿ âíàñë³äîê â³éíè ïîòåíö³þº ðèçèêè âè-
íèêíåííÿ çàõâîðþâàíü ñåðåä íàñåëåííÿ. Äî-
ö³ëüíî ïîñèëèòè åï³äåì³îëîã³÷íèé íàãëÿä,
îñîáëèâî äî õâîðèõ íà ñåçîíí³ ãàðÿ÷êîâ³ ñòà-
íè ³ç íåâñòàíîâëåíîþ åò³îëîã³ºþ òà ³ç îñåðåä-
ê³â ïåäèêóëüîçó, îñîáëèâî ãðóï ðèçèêó, à òà-
êîæ áîðîòüáó ç ïåäèêóëüîçîì. Âàæëèâèì çàâ-
äàííÿì º ñòâîðåííÿ ðåçåðâó ³ äîñòóïí³ñòü ïðî-
òèïåäèêóëüîçíèõ çàñîá³â, îðãàí³çàö³ÿ ñàí³òàð-
íî-ïðîñâ³òíèöüêî¿ ðîáîòè ñåðåä íàñåëåííÿ.

Çàÿâà ïðî àâòîðñüêèé âíåñîê:
Êîíöåïö³ÿ: Íàòàë³ÿ Âèíîãðàä.
Çáèðàííÿ é àíàë³çóâàííÿ äàíèõ: Çîðÿíà Âà-
ñèëèøèí, Ëþäìèëà Êîçàê, ²ãîð ×àêëîø, ²ðèíà
Áàéäàëêà, Óëÿíà Øóëü, ²ðèíà ×àïëèê-×èæî.
Íàïèñàííÿ ñòàòò³: Íàòàë³ÿ Âèíîãðàä, Çîðÿ-
íà Âàñèëèøèí, Ëþäìèëà Êîçàê, ²ãîð ×àêëîø.
Ðåäàãóâàííÿ òà çàòâåðäæåííÿ îñòàòî÷íî-
ãî âàð³àíòó: Íàòàë³ÿ Âèíîãðàä, Çîðÿíà Âà-
ñèëèøèí, Ëþäìèëà Êîçàê, ²ãîð ×àêëîø
Ïîäàëüø³ äîñë³äæåííÿ áóäóòü ñïðÿìîâàí³ íà
âèâ÷åííÿ ñòàíó ïðîáëåìè ñåðåä ïåðåì³ùåíèõ
îñ³á ÿê â Óêðà¿í³, òàê ³ íà òåðèòîð³¿ Ïîëüù³.
Êîíôë³êò ³íòåðåñ³â: àâòîðè äåêëàðóþòü â³ä-
ñóòí³ñòü êîíôë³êòó ³íòåðåñ³â.
Ô³íàíñóâàííÿ: íå îòðèìóâàëè.
Ñõâàëåííÿ êîì³ñ³¿ ç á³îåòèêè ùîäî ïðîâå-
äåííÿ äîñë³äæåíü: äëÿ öüîãî äîñë³äæåííÿ
íåïîòð³áíå.
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TRENCH FEVER AS WAR INFECTION
Introduction
Trench fever is an acute infectious transmissible
disease caused by Bartonella quintana, the agent
of which is transmitted by the specific vector -
the human body louse (Pediculus humanis). The
disease has a sudden onset, recurrent fever,
accompanied by severe pain in the leg muscles,

and abundant maculopapular rash. There are
numerous synonyms for this disease: Volhynian
fever, trench fever, 5-day fever, Haverhill fever,
shin and foot fever; Moldavian-Wallachian,
Trench fever, Quintan fever, Irene fever; and
according to ICD-10 - "Trench fever" A79.0.

Throughout human history, wars have
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been accompanied by severe socio-economic
losses and suffering, including through the loss
of lives of soldiers and civilians [1, 2]. Until the
mid-20th century, a significant portion of
depopulation changes due to war occurred as a
result of the epidemic spread of infectious diseases,
facilitated by population impoverishment,
violations of hygiene standards, and inadequate
living conditions in areas of military deployment
and civilian habitation. Both World Wars were
accompanied by epidemics of various etiologies,
among which typhus and trench fever were
leading causes of mortality from infectious
diseases [3, 4]. A common feature of these two
nosologies was that the pathogens were spread
to humans by live carriers - body lice.

The history of trench fever dates back to
ancient times. Research using molecular genetic
methods on the contents of a tooth found in
France from a person who died 4 thousand years
ago revealed DNA of Bartonella Quintana [5].

It is known that 2000 years before the
First World War, the disease spread among the
population of southern Europe. Confirmation of
this is the detection of DNA of B. quintana in
20% of bone and tooth fragments from 145
individuals who lived during the 1st to 19th

centuries in Syracuse, Sicily [6].
Outbreaks of diseases similar to trench

fever were noted during wars throughout the
Middle Ages and described under the collective
terms "typhus" or "fever." Recent studies using
the "suicidal PCR" technique on dental remains
of fallen French soldiers from the Franco-
Russian War of 1812, as well as remnants of body
lice found near Vilnius, showed the presence of
DNA of the trench fever agent in them [7]. The
DNA of this pathogen was found in the teeth of
human corpses in a military burial site in
Germany [8].

During the First World War, over 1
million people contracted trench fever in the
trenches of the warring countries on all fronts.
For instance, up to a third of the personnel of
the English and French military contingents, and
around 1/5 of German and Austrian soldiers, had
contracted this disease by the end of the war [9].

The first detailed description of the
clinical manifestations of the disease was
published in 1915 [10]. Although in 1917,
Schmincke A. published a paper where he first
described the direct pathogen of the disease,
which was isolated from the roseola rashes of
patients [11], a pure culture of the pathogen from
a patient with trench fever was only obtained by
Vinson J.W. and colleagues in 1969 [12].

The causative agent of trench fever, B.
quintana (formerly Rochalimea quintana), has
been extensively characterized, as have the
epidemiological characteristics of this disease.
Humans, as the biological species Homo sapiens,
serve as the reservoir for the pathogen. However,
it is also established that domestic cats and
rodents can become infected, although they do
not have epidemiological significance in the
preservation of the pathogen [13].

Infected individuals are contagious
throughout all stages of the illness, and in cases
where carrier status develops; the period of
contagiousness can last up to 300-400 days.

Lice pose an epidemiological threat 5-
16 days after feeding on blood, when a sufficient
quantity of Bartonellae accumulates in their
intestines. Human infection occurs through
specific contamination. Further research has
confirmed the possibility of human infection
through airborne (via dust) transmission in cases
where individuals are in chronic foci of the
disease and fail to adhere to sanitary-hygienic
standards [14]. Human susceptibility to the agent
of this disease is high, with characteristic winter-
spring seasonality. In Ukraine, trench fever has
been known since the beginning of the 20th

century, especially in the western regions where
active combat took place during the First World
War. As a result, this disease was also referred
to as "Volhynian fever" [15].

The typical clinical manifestation is
characterized by a sudden onset and severe
course of the disease. After a 5-20 days
incubation period, the disease begins with a
general intoxication syndrome: hyperthermia
lasting 4-5 days, severe headache, myalgia, and
arthralgia, which worsen in the evening and at
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night. The pain is particularly intense in the
calves and lower back, making it difficult for
patients to walk, sit, or even move in bed. Against
a background of general weakness, the patient
feels drowsy, lethargic, experiences weight loss,
facial swelling, conjunctival hyperemia, and
sometimes moderate meningeal symptoms;
jaundice of the sclera appears, hepatosplenomegaly,
gastrointestinal disorders manifesting with
significant vomiting and diarrhea; pronounced
tachycardia, decreased blood pressure, and
shortness of breath are also present. After 3-8
days of afebrile period, the attacks recur, which
may occur up to four times.

During the first wave of high body
temperature, a roseola rash, occasionally
maculopapular, appears on the back and abdomen,
which may spread to the limbs. After the first fever
attack ends, the rash disappears within a few
days, leaving no pigmentation and occasionally
reappears during subsequent attacks. During the
recovery phase, subfebrile temperatures persist
for 1-2 weeks. Recovery is slow, with prolonged
asthenization. Immunity is short-lasting.

Atypical variants of the disease are
possible, manifesting as persistent fever with
pronounced intoxication syndrome for 1-1.5
months; they may have a mild course with a
single fever attack, as well as a subclinical course
with the absence of clinical manifestations but
with bacteremia.

Further study of trench fever has revealed
polymorphism in clinical manifestations, including
bacterial endocarditis [16, 17], hepatitis and other
conditions, especially in individuals with various
types of immunodeficiency [18].

There are several risk factors that
increase the likelihood of individuals being
infected with the trench fever pathogen: high
population infestation, residing (staying) in an
endemic zone or in camps for displaced persons,
emergencies, war, alcoholism, and poverty [19].

Material and Methods
An analysis of collected literary sources and
internet resources was conducted for a narrative
review of trench fever. Using a comprehensive

epidemiological method, the dynamics of
population infestation during the Russian-
Ukrainian war period were analyzed, and risks
for the general population were assessed
considering the prevalence of pediculosis.

Results
In Ukraine, as in other countries around the
world, the problem of pediculosis has always
remained relevant. Due to this, typhus and trench
fever in our country were included in the list of
diseases that were considered national priorities
and subject to epidemiological surveillance [20].

For a long time in Ukraine, monitoring
and systematic analysis of the state of problems
related to transmissible infections transmitted by
lice have been conducted. According to S.Yu.
Lyubinsky's data [21], the serological layer of
the population of Lviv, Ivano-Frankivsk,
Chernivtsi, Volyn, and the Autonomous Republic
of Crimea, which had antibodies to B. quintana,
fluctuated between 1.72% and 4.30% from 1992
to 1999. The pathogen of Volhynian fever was
detected in 23.22% of natural populations of lice
sent from Cherkasy, Lviv, Mykolaiv, Donetsk,
Zakarpattia, and Kharkiv regions.

This became the basis for studying the
problem of pediculosis in Ukraine during the
active phase of the Russian-Ukrainian war since
pronounced migration processes of the population
from the eastern regions could lead to increased
risks of infestation among the population where
internally displaced persons arrived. We took
into account that according to official statistics
[22], since 2019, there has been a significant
trend of decreasing prevalence rates of pediculosis
over two years, which was due to a substantial
reduction in the likelihood of infestation during the
implemented quarantine measures related to the
Covid-19 pandemic. In 2019, the growth rate
(GR) of new cases among the total population
decreased by 2.1 times, and the prevalence rate (PR)
was 28.83 per 100,000 populations. Over the next
two years, both indicators continued to decrease:
in 2020, the PR was 13.92, and the GR decreased
by (-) 51.98%, while in 2021, the PR was 10.02,
and the GR decreased by (-) 28.43%.
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In the year the active phase of the war
began, the functioning of the epidemic control
system was significantly disrupted in the
occupied and de-occupied territories, as well as
in areas where internally displaced persons from
the eastern regions of the country were residing
in unorganized settings. According to the United
Nations, over 6 million citizens of Ukraine left
the country's territory [23]. All of this led to
further decline in the official data regarding
pediculosis, which in 2022 amounted to 5.77
(PR) and (-) 42.58% (GR). Only in the
Zakarpattia and Khmelnytskyi regions did the
indicators of population infestation with
pediculosis increase, with the average meaning
for Ukraine being (-) 42.85%. It is worth noting
that when assessing the intensity of processes in
Ukraine, pre-war population figures were taken
into account, which significantly influenced the
determination of PR and GR regarding
pediculosis.

Intensive migration processes and a
range of social circumstances, driven by the war,
led to an increase in the indicators of population
infestation with pediculosis in Ukraine in 2023:
7.17 (PR) and (+) 23.01% (GR). Compared to
the previous year, intensification of infestation
was observed in all administrative territories,
except for the Zhytomyr, Zaporizhzhia, and
Zakarpattia regions and the city of Kyiv. The
highest GR indicators were in the Zhytomyr
(84.48%), Chernivtsi (70.49%), Mykolaiv
(69.57%), and Khmelnytskyi (68.75%) regions.
The average GR indicator for Ukraine was 23.01%.

In Lviv region, compared to the previous
year, the number of detected cases of pediculosis
increased by 2.2 times in 2023. Among the
affected individuals, children aged up to 17 years
predominated (57.9%): up to 1 year - 2.8%, 1-4
years - 10.4%, 5-9 years - 30.2%, 15-17 years -
14.1%. Compared to the previous year, the
number of infested internally displaced persons
tripled [24].

As mentioned earlier, the problem of
pediculosis remains relevant worldwide. In
European Union countries, the infestation rate
varies from 1 to 22.4% of the total population

across different demographic groups. According
to data from the European Centre for Disease
Prevention and Control (euroCDC), a negative
annual trend is observed even in England, where
the average prevalence rate of pediculosis
reaches 37.4% [25].

Research in Poland during the period
2014-2018 showed that head lice infestation was
detected in 87.5% of the examined schools. The
highest number of cases was registered among
children in the age group of 6-9 years (68%).
The prevalence of pediculosis among children
in orphanages ranged from 6.9% to 29.4% (on
average 16.3%) [26].

Discussion
Studies on trench fever in Ukraine and
worldwide have confirmed the circulation of B.
quintana in the modern era. In our country, when
determining the seropositive layer among the
total population, antibodies to Bartonella in
blood sera were detected both among the
children and among adults in the following age
groups: 0-9 years - 1.72%, 10-19 years - 2.43%,
20-29 years -4.30%, 30-39 years - 2.94%, 40-49
years - 3.56%, 50-59 years - 3.46%, 60 years
and older - 3.83%. It should be noted that the
highest number of positive blood sera was found
in the group of patients with cardiovascular
diseases (70.59% of the total number of positive
blood sera), and in patients with myocardial
infarction, specific antibodies were statistically
significantly more frequent compared to other
nosological forms - at 5.51% (p 0.01) [21].

At the present stage, sporadic cases of
trench fever are mainly observed on all
continents except Australia and Antarctica, rather
than epidemics as it was at the beginning of the
20th century. Cases of the disease have been
described in the United States, France, Poland,
China, Chad, and Burundi [17, 27, 28].
Antibodies to the pathogen are detected in
homeless individuals, drug users, and HIV-
infected individuals [29, 30, 31]. Disease
prevalence correlates with the level of
infestation, which increased during the 2008
recession, as well as economic and medical
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issues caused by the COVID-19 pandemic [32];
in case of inadequate sanitary conditions, high
infestation levels, homelessness, poverty,
alcohol, and drug abuse [19].

One of the reasons for the change in the
clinical and epidemiological characteristics of
trench fever was the adaptation of B. quintana
to a new vector - the human head louse
(Pediculus humanus capitis). Experimental
studies have shown that after oral feeding on
blood containing B. quintana bacteria, the
quantity of the pathogen in the feces of Pediculus
humanus capitis and Pediculus humanus v.
corporis was almost the same. The authors found
that the average viability of B. quintana
decreased in head lice compared to body lice
during 11 days of observation [33]. Perhaps the
lower susceptibility of head lice to Bartonella
could be one of the reasons for the reduction in
the epidemic potential of this pathogen.

Human pediculosis remains a global
public health issue. Estimates suggest that the
global prevalence of head lice among school-
age children is 19%. Therefore, the presence of
vectors remains a real threat for the spread of
several pathogens, causing extremely dangerous
infections. Studies conducted in various
countries have found that in addition to
transmitting R. prowazekii and B. quintana, lice
are specific vectors for other extremely
dangerous diseases: R. rickettsii, C. burnetii, B.
recurrentis, and Y. pestis, as well as
Acinetobacter spp. [14].

Risk groups for pediculosis include
organized collectives such as children in
preschools, boarding schools, patients, and staff
in specialized healthcare facilities (psychiatric,
gerontological, hospices), care facilities for the
elderly, homeless individuals, and so on.

The fact that trench fever is encountered
more frequently in the modern period than
clinically diagnosed is due to changes in the
disease manifestation, as many cases clinically
present with mild or subclinical symptoms. It is
worth noting that this disease is considered an
opportunistic infection that occurs in individuals
with lowered immunity.

Predicting the further evolution of B.
quintana is challenging, but it should be
considered the severe experience of past trench
fever epidemics and the possibility of pathogen
reversion with the formation of virulent strains
with significant epidemic potential. Additionally,
there is a concern that the pathogen could
potentially be weaponized as part of biological
warfare recipes [34].

Conclusions
The territory of Ukraine remains endemic for
trench fever, and the state of emergency due to
the war exacerbates the risks of disease
occurrence among the population. It is advisable
to strengthen epidemiological surveillance, with
particular attention to patients with seasonal
febrile conditions of unknown etiology and
outbreaks of pediculosis, especially among high-
risk groups, as well as to combat pediculosis.
An important task is to create reserves and ensure
the availability of pediculicidal medications, as
well as to organize sanitary and educational work
among the population.
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Âñòóï
Â îñòàíí³ ðîêè ç'ÿâèëèñÿ ïîâ³äîìëåííÿ ùîäî
êë³í³÷íîãî âçàºìîçâ'ÿçêó ì³æ ïàðîäîíòèòîì,
çàõâîðþâàííÿìè êèøå÷íèêà ³ ïå÷³íêè ëþäñü-
êîãî îðãàí³çìó, òàê çâàíà â³ñü "ðîò-êèøå÷íèê-

Ðåôåðàò
Â îñòàíí³ ðîêè ç'ÿâèëèñÿ ïîâ³äîìëåííÿ ùîäî êë³í³÷-
íîãî âçàºìîçâ'ÿçêó ì³æ ïàðîäîíòèòîì, çàõâîðþâàí-
íÿìè êèøå÷íèêà ³ ïå÷³íêè ëþäñüêîãî îðãàí³çìó, òàê
çâàíà "ðîòîâî-êèøêîâî-ïå÷³íêîâà â³ñü", õî÷à ïðè÷èí-
íî-íàñë³äêîâèé ìåõàí³çì òàêî¿ "àñîö³àö³¿" ïîêè  íå-
çðîçóì³ëèé.
Ìåòà. Äîñë³äèòè ôóíêö³îíàëüíèé ñòàí ïå÷³íêè, òîí-
êîãî êèøå÷íèêà ³ ïàðîäîíòà ùóð³â íà ôîí³ òðèâàëî¿
ìåò³îí³í-³íäóêîâàíî¿ ÃÃö ³ íåäîñòàòíîñò³ â³òàì³íó
D òà ¿¿ êîðåêö³¿ õîë³íîì ³ â³òàì³íîì D.
Ìàòåð³àë ³ ìåòîäè. Äîñë³äæåííÿ òðèâàë³ñòþ 8 òèæ-
í³â áóëî ïðîâåäåíå íà 36 äîðîñëèõ ùóðàõ îáîõ ñòàòåé
â³êîì 5 ì³ñÿö³â. Åêñïåðèìåíòàëüíà ã³ïåð-ãîìîöèñòå-
¿íåì³ÿ áóëà â³äòâîðåíà çã³äíî ç ä³þ÷èìè ðåêîìåíäà-
ö³ÿìè, ¿¿ êîðåêö³¿ ïðîâîäèëèñÿ çà äîïîìîãîþ õîë³íó ³
â³òàì³íó D. Äîñë³äæóâàëèñÿ ³ ïîð³âíþâàëèñÿ á³îõ³-
ì³÷í³ ïîêàçíèêè â êðîâ³ ³ ãîìîãåíàòàõ, âèçíà÷àâñÿ ñòó-
ï³íü àòðîô³¿ àëüâåîë.
Ðåçóëüòàòè. Åêñïåðèìåíòàëüíå äîñë³äæåííÿ ï³ä-
òâåðäèëî ðåçóëüòàòè ïîïåðåäí³õ äîñë³äæåíü, ùî çà
òðèâàëî¿ ìåò³îí³íîâî¿ ÃÃÖ ó ùóð³â âèíèêàº ïîì³ðíå
óðàæåííÿ ïàðîäîíòó, ùî â³ääàëåíî íàãàäóº êë³í³÷íó
êàðòèíó ãåíåðàë³çîâàíîãî ïàðîäîíòèòó ëåãêîãî ñòó-
ïåíÿ âàæêîñò³ ó ëþäåé.
Îáãîâîðåííÿ. Ó åêñïåðèìåíòàëüíèõ òâàðèí  ã³ïåð-
ãîìîöèñòå¿íåì³ÿ âèêëèêàº íèçêó àáåðàö³é â êðîâ³, êè-
øå÷íèêó òà ïå÷³íö³ (âèñîêèé ð³âåíü ãîìîöèñòå¿íó, îê-
ñèäàòèâíèé ñòðåñ, ãàëüìóâàííÿ àíòèîêñèäàíòíîãî
çàõèñòó, çíèæåííÿ ð³âíÿ â³òàì³íó D, çì³íó àêòèâíîñ-
ò³ åíçèì³â ïå÷³íêè, ïîðóøåííÿ îáì³íó êàëüö³þ).
Âèñíîâêè. Çì³íè â ïàðîäîíò³, êèøå÷íèêó ³ ïå÷³íö³ åêñ-
ïåðèìåíòàëüíèõ òâàðèí, ÿê³ âèíèêàþòü íà ôîí³
ã³ïåðãîìîöèñòå¿íåì³¿ ï³äòâåðäæóþòü íàÿâí³ñòü "ðî-
òîâî-êèøêîâî-ïå÷³íêîâî¿" àñîö³àö³¿. Çáàãà÷åííÿ ä³ºòè
õîë³íîì òà â³òàì³íîì D â³ä÷óòíî çíèæóº âêàçàí³ ïî-
ðóøåííÿ, à ñàìå: ïîïåðåäæóº âèíèêíåííÿ ïðîöåñ³â ðå-
çîðáö³¿ â àëüâåîëàõ ùåëåï, ïîêðàùóº ôóíêö³îíàëüíèé
ñòàí òîíêîãî êèøå÷íèêà ³ ïå÷³íêè. Çá³ëüøåííÿ âèâå-
äåííÿ êàëüö³þ ç îðãàí³çìó ùóð³â ³ç ñå÷åþ âêàçóþòü íà
ïîðóøåííÿ ê³ñòêîâîãî ìåòàáîë³çìó, ùî ìîæå áóòè
íàñë³äêîì äåô³öèòó êàëüö³þ â òâàðèí ç ÃÃö. Îòæå,
âçàºìîçâ'ÿçîê ì³æ ðîòîâîþ ïîðîæíèíîþ, òîíêèì êè-
øå÷íèêîì ³ ïå÷³íêîþ ³ñíóº, ÿê ³ ï³äòâåðäèëî íàøå äî-
ñë³äæåííÿ, ïðîòå â³äïîâ³ä³ íà òå, ÿêà ïàòîëîã³ÿ â ö³é
òð³àä³ ïåðåäóº ³ âèêëèêàº ëàíöþãîâó ðåàêö³þ, ñêàçàòè
ñêëàäíî. Íàâåäåí³ íàðàòèâè ç ïðîáëåì îñ³ "ðîò-êè-
øå÷íèê-ïå÷³íêà"  äàþòü íàä³þ íà ìîæëèâèé íîâèé
ïðàêòè÷íèé êðîê â ñòîìàòîëîã³¿.

Abstract
In recent years, there have been reports of a clinical
relationship between periodontitis, intestinal and liver
diseases of the human body, the so-called "oral-intestinal-
hepatic axis", although the causal mechanism of such an
"association" is still unclear.
Aim. The study aims to investigate the functional state of
the liver, small intestine, and periodontium of rats against
the background of long-term methionine-induced
hyperhomocysteinemia and vitamin D deficiency and its
correction with choline and vitamin D.
Materials and Methods. The study, lasting 8 weeks, was
conducted on 36 adult rats of both sexes, aged 5 months.
Experimental hyperhomocysteinemia was reproduced
according to current recommendations, and its correction
was carried out with the help of choline and vitamin D.
Biochemical parameters in blood and homogenates were
studied and compared, and the degree of alveolar atrophy
was determined.
Results. The experimental study confirmed the data of
previous studies that with long-term methionine
hyperhomocysteinemia in rats, moderate periodontal
damage occurs, which remotely resembles the clinical
picture of generalized periodontitis of a mild degree of
severity in humans.
Discussion. In experimental animals, hyperhomo-
cysteinemia causes a number of aberrations in the blood,
intestines, and liver (high level of homocysteine, oxidative
stress, inhibition of antioxidant protection, decreased vitamin
D levels, changes in the activity of liver enzymes,
disturbances in calcium metabolism).
Conclusions. Changes in the periodontium, intestines, and
liver of experimental animals that occur against the
background of hyperhomocysteinemia confirm the presence
of an "oral-intestinal-hepatic" association. Enriching the
diet with choline and vitamin D significantly reduces the
indicated disorders, namely: prevents the occurrence of
resorption processes in the alveoli of the jaws, and improves
the functional state of the small intestine and liver. Increased
excretion of calcium from the body of rats with urine indicates
a violation of bone metabolism, which may be a consequence
of calcium deficiency in animals with hyperhomo-
cysteinemia. So, there is a relationship between the oral
cavity, the small intestine, and the liver, which was confirmed
by our research, but it is difficult to answer what pathology
in this triad precedes and causes a chain reaction. The given
narratives about the problems of the "mouth-intestine-liver"
axis provide hope for a possible new practical step in
dentistry.
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ïå÷³íêà", õî÷à ïðè÷èííî-íàñë³äêîâèé ìåõàí³çì
òàêî¿ "àñîö³àö³¿" ïîêè ùî íåçðîçóì³ëèé [1].

ßê â³äîìî, îäí³ºþ ³ç íåäîñòàòíüî âèâ-
÷åíèõ ïðè÷èí âèíèêíåííÿ áàãàòüîõ îðãàííèõ
ïàòîëîã³é, â òîìó ÷èñë³ êèøå÷íèêà òà ïå÷³íêè,
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º ã³ïåðãîìîöèñòå¿íåì³ÿ (ÃÃö) ³ äåô³öèò â³òà-
ì³íó D, ÿê ó ïðîâîêóþ÷îìó ïàòîëîã³÷íîìó
òàíäåì³, òàê ³ ïîîäèíö³ [2]. Â ïîïåðåäí³õ íà-
øèõ åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ íà ëà-
áîðàòîðíèõ ùóðàõ [3, 4, 5], íàìè âèñâ³òëåíî
àñîö³àòèâíèé çâ'ÿçîê äåÿêèõ ñòîìàòîëîã³÷íèõ
ïàòîëîã³é ³ ï³äâèùåíèìè ð³âíÿìè ãîìîöèñòå-
¿íó (Ãö) òà âì³ñòîì â³òàì³íó D â îðãàí³çì³ ëþ-
äèíè. Íàñ çàö³êàâèëî, ÷è ³ñíóº êîìïëåêñíèé
çâ'ÿçîê ì³æ ÃÃö, âì³ñòîì â³òàì³íó D, çäîðî-
â'ÿì ðîòîâî¿ ïîðîæíèíè, ïàòîëîã³ºþ òîíêîãî
êèøå÷íèêà ³ ïå÷³íêè ó ëàáîðàòîðíèõ ùóð³â,
íàÿâí³ñòü ÿêîãî â³äêðèâàº ïåðñïåêòèâè äëÿ
ïîäàëüøèõ äîñë³äæåíü.

Ìåòà äîñë³äæåííÿ - äîñë³äèòè ôóíê-
ö³îíàëüíèé ñòàí ïå÷³íêè, òîíêîãî êèøå÷íèêà
³ ïàðîäîíòà ùóð³â íà ôîí³ òðèâàëî¿ ìåò³îí³í-
³íäóêîâàíî¿ ÃÃö ³ íåäîñòàòíîñò³ â³òàì³íó D
òà ¿¿ êîðåêö³¿ õîë³íîì ³ â³òàì³íîì D.

Ìàòåð³àë ³ ìåòîäè
Åêñïåðèìåíòè ïðîâîäèëè â³äïîâ³äíî äî Çà-
êîíó Óêðà¿íè ¹ 3447-IV â³ä 21.02.2006 "Ïðî
çàõèñò òâàðèí â³ä æîðñòîêîãî ïîâîäæåííÿ" òà
ä³þ÷èõ âèìîã ïðî ãóìàííå ñòàâëåííÿ äî åêñ-
ïåðèìåíòàëüíèõ òâàðèí [6], óõâàëåíèõ "ªâ-
ðîïåéñüêîþ êîíâåíö³ºþ ïðî çàõèñò õðåáåòíèõ
òâàðèí, ùî âèêîðèñòîâóþòüñÿ ç åêñïåðèìåí-
òàëüíîþ òà ³íøîþ íàóêîâîþ ìåòîþ" (Ñòðàñ-
áóðã, 1987) [7], ÄÔÖ ÌÎÇ Óêðà¿íè, ç äîòðè-
ìàííÿì ïðàâèë, çàïðîâàäæåíèõ êîì³òåòîì ç
á³îåòèêè Â³ííèöüêîãî íàö³îíàëüíîãî ìåäè÷-
íîãî óí³âåðñèòåòó ³ì. Ì. ². Ïèðîãîâà.

Äîñë³äæåííÿ òðèâàë³ñòþ 8 òèæí³â áó-
ëî ïðîâåäåíå íà 36 äîðîñëèõ ùóðàõ îáîõ ñòà-
òåé â³êîì 5 ì³ñÿö³â ³ìáðåäíîãî ðîçâåäåííÿ ìà-
ñîþ 160-220 ã. Äîêëàäíî ìåòîäèêà â³äòâîðåí-
íÿ åêñïåðèìåíòàëüíî¿ ÃÃö òà ¿¿ êîðåêö³¿ áóëà
îïèñàíà ðàí³øå [5]. Òâàðèíè áóëè ðîçä³ëåí³
íà 3 ãðóïè: 1-à ãðóïà-³íòàêòíèé êîíòðîëü, 2-
à - òâàðèíè ç ìåò³îí³íîâîþ ÃÃö òà 3-ÿ ãðóïà -
òâàðèíè, â ÿêèõ ÃÃö êîðåãóâàëàñÿ õîë³íîì ³
â³òàì³íîì D. Â³äòâîðåííÿ åêñïåðèìåíòàëüíî¿
ìîäåë³ â³äáóâàëîñÿ â³äïîâ³äíî äî ä³þ÷èõ ðå-
êîìåíäàö³é ³ òðèâàëî 4 òèæí³. ×îòèðè íàñòóï-
íèõ òèæí³ âñ³ ùóð³ çíàõîäèëèñÿ íà ñòàíäàðò-
íîìó ðàö³îí³ â³âàð³þ, âïðîäîâæ ÿêèõ ïðîâî-

äèëîñÿ ò³ëüêè ñïîñòåðåæåííÿ çà òâàðèíàìè
äëÿ ïðîãðåñóâàííÿ á³ëüø âèðàæåíî¿ ïàòîëî-
ã³¿. Â ê³íö³ äîñë³äó ï³ñëÿ çàáîðó ñå÷³, â ÿê³é
âèçíà÷àëè âì³ñò çàãàëüíîãî êàëüö³þ, ëàáîðà-
òîðíèõ òâàðèí óñ³õ ãðóï âèâîäèëè ç åêñïåðè-
ìåíòó ï³ä ò³îïåíòàëîâèì íàðêîçîì ³ çàáèðàëè
êðîâ ç ñåðöÿ äëÿ á³îõ³ì³÷íèõ äîñë³äæåíü. Ç
ôðàãìåíò³â òîíêîãî êèøå÷íèêà òà ÿñåí âèãî-
òîâëÿëè ãîìîãåíàòè, íà ñêåëåòîâàíèõ àëüâåî-
ëÿðíèõ ïàðîñòêàõ â ä³ëÿíö³ ìîëÿð³â íèæí³õ
ùåëåï ïðàâî¿ ñòîðîíè ïðîâîäèëè ìîðôîìåò-
ðè÷í³ äîñë³äæåííÿ.

Ó ïëàçì³ êðîâ³ åêñïåðèìåíòàëüíèõ
òâàðèí ð³âåíü ãîìîöèñòå¿íó äîñë³äæóâàëè çà
äîïîìîãîþ ìåòîäó êîíêóðåíòíîãî ³ìóíîàíà-
ë³çó ç åëåêòðîõåì³ëþì³í³ñöåíòíîþ äåòåêö³ºþ
"ECLIA" íà àíàë³çàòîð³ Cobas 6000 ç òåñò-ñèñ-
òåìîþ " Roche Diagnostics" (Øâåéöàð³ÿ). Ä³à-
ïàçîí âèì³ðþâàíü ñòàíîâèâ 3,0-50,0 ìêìîëü/ë.
Â³òàì³í D (25-ã³äðîêñèâ³òàì³í D (25-OH D)) âè-
çíà÷àëè ìåòîäîì ³ìóíîôåðìåíòíîãî àíàë³çó
íà òâåðäîìó ñîðáåíò³ "ELISA", àíàë³çàòîð ³
òåñò-ñèñòåìà "EUROIMMUN" (Í³ìå÷÷èíà),
ä³àïàçîí âèì³ðþâàíü ñòàíîâèâ 0-4800 ÌÎ/ë.
Á³îõ³ì³÷í³ ìàðêåðè, ÿê³ õàðàêòåðèçóþòü ñòàí
ïå÷³íêè âèçíà÷àëè çàãàëüíîâ³äîìèìè ìåòîäà-
ìè: çàãàëüíèé á³ëîê, ìàëîíîâèé ä³àëüäåã³ä-
ïî ðåàêö³¿ ç ò³îáàðá³òóðîâîþ êèñëîòîþ, êà-
òåïñèí Ä - ïî ðåàêö³¿ ç ãåìîãëîá³íîì, àëàí³í-
àì³íîòðàíñôåðàçó (ÀëÀÒ) ³ àñïàðòàòàì³íî-
òðàíñôåðàçó (ÀñÀÒ) [8, 9, 10].

Âèä³ëåí³ ôðàãìåíòè òîíêîãî êèøå÷íè-
êà ³ ÿñåí ïðîìèâàëè òà ãîìîãåí³çóâàëè ç âè-
êîðèñòàííÿì 50 ìÌ òðèñ HCl áóôåðà (pH 7,4),
ùî ì³ñòèòü 1,15% KCl. Ãîìîãåíàò öåíòðèôó-
ãóâàëè ïðè 4°C ïðîòÿãîì 10 õâèëèí, à éîãî
ñóïåðíàòàíò çáåð³ãàëè ïðè -8°C ³ âèêîðèñòî-
âóâàëè äëÿ îö³íêè á³îõ³ì³÷íèõ ïàðàìåòð³â: àê-
òèâíîñò³ åëàñòàçè [11], êèñëî¿ ôîñôàòàçè
(³ìóíîôåðìåíòíèì ìåòîäîì "ELISA" íà íà-
ï³âàâòîìàòè÷íîìó ì³êðîïëàíøåòíîìó ôîòî-
ìåòð³ SUNRISE (Tecan,Àâñòð³ÿ), ç âèêîðèñ-
òàííÿì òåñò-ñèñòåìè IDS-Deutschland GmbH
(Í³ìå÷÷èíà)), êàòåïñèíó D [9], âì³ñòó ìàëî-
íîâîãî ä³àëüäåã³äó [8], òà ñòàíó àíòèîêñè-
äàíòíî¿ ñèñòåìè (àêòèâí³ñòü ÑÎÄ) - çà ðåàê-
ö³ºþ ç êâåðöåòèíîì [12]. Ìîðôîìåòðè÷í³ äî-
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ñë³äæåííÿ ïðîâîäèëè íà íèæí³õ ùåëåïàõ ï³ñ-
ëÿ ìåõàí³÷íîãî âèäàëåííÿ ì'ÿêèõ òêàíèí (ç
ïîïåðåäíüîþ îäíîäåííîþ âèòðèìêîþ â 5%
ðîç÷èí³ NaOH) çà ìåòîäèêîþ, îïèñàíîþ â ïî-
ïåðåäí³õ äîñë³äæåííÿõ [4]. Ñòàòèñòè÷íó îá-
ðîáêó ðåçóëüòàò³â ïðîâîäèëè äëÿ ñåðåäí³õ âå-
ëè÷èí çà t-êðèòåð³ºì Ñòüþäåíòà [13]. Ðåçóëü-
òàòè ïðåäñòàâëåí³ ó âèãëÿä³ M±m.

Ðåçóëüòàòè é îáãîâîðåííÿ
ßê ³ â ïîïåðåäí³õ åêñïåðèìåíòàõ [3, 5] íàé-
âèùèé ð³âåíü Ãö ðåºñòðóâàëè ó 2-é ãðóï³ òâà-
ðèí (ìåò³îí³íîâà ÃÃö), ùî ç âèñîêèì ñòóïå-
íåì â³ðîã³äíîñò³ (ð<0,001) â³äð³çíÿëîñÿ â³ä
ïîêàçíèê³â ó êîíòðîëüí³é ãðóï³, â ÿê³é â³í áóâ
íèæ÷èé â 1,8 ðàçè, ùî ñâ³ä÷èòü ïðî ìåòîäî-
ëîã³÷íå â³äòâîðåííÿ íàìè ìîäåë³ ìåò³îí³íîâî¿
ã³ïåðãîìîöèñòå¿íåì³¿ (Òàáë. 1). Ïðî åôåêòèâ-
í³ñòü çàñòîñîâàíîãî íàìè ìåòîäó êîðåêö³¿ ÃÃö
õîë³íîì òà â³òàì³íîì D ñâ³ä÷èòü ³ â³ðîã³äíà
ð³çíèöÿ ïîêàçíèê³â äàíîãî ìàðêåðà ì³æ 2-þ
òà 3-þ ãðóïàìè (ð<0,05), ÿêèé çìåíøèâñÿ â
~1,4 ðàçè.

Ó ê³íö³ äîñë³äó ð³âí³ çàãàëüíîãî á³ëêà

â êðîâ³ òâàðèí óñ³õ ãðóï áóâ ïðàêòè÷íî îäíà-
êîâèì ³ ñòàòèñòè÷íî¿ ð³çíèö³ ì³æ ãðóïàìè íå
ñïîñòåð³ãàëè (Òàáë. 2).

Ó ñèðîâàòö³ êðîâ³ ùóð³â 2-¿ ãðóïè "ìå-
ò³îí³íîâà ÃÃö" â³äçíà÷àºòüñÿ çá³ëüøåííÿ íà
30% âì³ñòó ÌÄÀ (ð<0,05) ïîð³âíÿíî ç 1-þ
ãðóïîþ çäîðîâîãî êîíòðîëþ ³ íà 27% ïîð³â-
íÿíî ç 3-þ ãðóïîþ ùóð³â, â ÿêèõ ïðîâîäèëàñÿ
êîðåêö³ÿ ã³ïåðãîìîöèñòå¿íåì³¿. Äåñòðóêö³ÿ é
ðóéíóâàííÿ êë³òèííèõ ìåìáðàí óíàñë³äîê íà-
ãðîìàäæåííÿ ïðîäóêò³â â³ëüíîðàäèêàëüíîãî
îêèñëåííÿ â êðîâ³ ï³ääîñë³äíèõ òâàðèí ñóïðî-
âîäæóºòüñÿ ï³äâèùåííÿì àêòèâíîñò³ ë³çîñî-
ìàëüíîãî ôåðìåíòó êàòåïñèíó D - â 1,7 ³ â 1,6
ðàçè (ð<0,001) â³äïîâ³äíî äî êîíòðîëüíî¿ òà
3-¿ åêñïåðèìåíòàëüíèõ ãðóï. (Òàáë. 2).

Ï³äâèùåííÿ àêòèâíîñò³ â ïëàçì³ êðîâ³
òàêèõ åíçèì³â ÿê àëàí³íàì³íîòðàíñôåðàçà
(ÀëÀÒ) ³ àñïàðòàòàì³íîòðàíñôåðàçà (ÀñÀÒ)
º íàä³éíèì ³íäèêàòîðîì óøêîäæåííÿ ïå÷³íêè
³ ñâ³ä÷èòü ïðî äåÿêå ïîðóøåííÿ ö³ë³ñíîñò³ ãå-
ïàòîöèò³â, áî â³äîìî, ùî ï³äâèùåííÿ àêòèâ-
íîñò³ öèõ ôåðìåíò³â, à îñîáëèâî ÀëÀÒ, â³ä-
áóâàºòüñÿ çíà÷íî ðàí³øå, í³æ ³íø³ î÷åâèäí³

Ãðóïè òâàðèí Зàãàëüíèé á³ëîê 
(ã/ë) 

ÌÄÀ 
(ìêìîëü/ë) 

Êàòåïñèí D 
(îä) 

Êîíòðîëüíà ãðóïà , 
n=12 72,6±4,54 10,3±0,45 0,044±0,004 

Ìåò³îí³íîâà ìîäåëü ÃÃö,  
n=12 68,8±5,94 

13,3±0,76 
ð1<0,05 

0,075±0,006 

ð1<0,001 
Ìåò³îí³íîâà ìîäåëü ÃÃö 
òà ³ ¿¿ êîðåêö³ÿ õîë³íîì òà â³òàì³íîì D, 
n=12 

70,9±5,65 
10,6 ± 0,69 

ð2<0,05 
ð1>0,05 

0,047±0,005 
ð2<0,001 
ð1>0,05 

Òàáëèöÿ 2
Á³îõ³ì³÷í³ ïîêàçíèêè ñèðîâàòêè êðîâ³ ùóð³â, ùî õàðàêòåðèçóþòü ñòàí ïå÷³íêè (M±m) íà ôîí³ ìåò³îí³íîâî¿

ã³ïåðãîìîöèñòå¿íåì³¿ ³ íåäîñòàòíîñò³ â³òàì³íó D òà ¿¿ êîðåêö³¿

Ïðèì³òêà: * - êàòåïñèí D âèðàæàëè â îäèíèöÿõ îïòè÷íî¿ ù³ëüíîñò³ íà 1 ìã á³ëêà çà 10 õâ

Ãðóïè òâàðèí Ãц 
(ìêìîëü/ë) 

Â³òàì³í D 
(íìîëü/ë) 

1. Êîíòðîëü 
n=12 6,23±0,65 31,98±1,38 

2. Ìåò³îí³íîâà ìîäåëü ÃÃö, 
n=12 

11,35±0,75 
ð1<0,001 

23,55±1,30 
ð1<0,05 

3.Ìåò³îí³íîâà ìîäåëü ÃÃö 
òà ¿¿ êîðåêö³ÿ õîë³íîì òà â³òàì³íîì D, 
n=12 

7,97±0,83 
ð1>0,05 
ð2<0,05 

31,75±2,39 
ð1>0,05 
ð2<0,05 

Òàáëèöÿ 1
Ð³âí³ ãîìîöèñòå¿íó (Ãö), â³òàì³íó D â ñèðîâàòö³ êðîâ³ ùóð³â (M±m) íà ôîí³ ìåò³îí³íîâî¿ ã³ïåðãîìîöèñòå¿íåì³¿

³ íåäîñòàòíîñò³ â³òàì³íó D òà ¿¿ êîðåêö³¿

Ïðèì³òêà. Ó ö³é òà íàñòóïíèõ òàáëèöÿõ ïîçíà÷åíà â³ðîã³äíà (ð<0,05) òà âèñîêî â³ðîã³äíà (ð<0,001) ð³çíèöÿ
ì³æ ãðóïàìè, ð1,2 -öèôðàìè ïîçíà÷åí³ ãðóïè ïîð³âíÿííÿ
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îçíàêè íåãàòèâíèõ åôåêò³â. Ïðè åêñïåðèìåí-
òàëüí³é ìåò³îí³íîâ³é ã³ïåðãîìîöèñòå¿íåì³¿, â
òâàðèí 2-¿ ãðóïè ð³âí³ ÀëÀÒ â³ðîã³äíî âèù³
(ð<0,05) í³æ ó ùóð³â 1-¿ òà 3-õ ãðóï, à ñàìå â
1,28 ³ 1,23 ðàçè, â³äïîâ³äíî (Ðèñ. 1). Ñòîñîâíî
àêòèâíîñò³ ÀñÀÒ ðåºñòðóºòüñÿ ïðàêòè÷íî àíà-
ëîã³÷íà òåíäåíö³ÿ.

Ñåðåä ìàðêåð³â çàïàëåííÿ ñëèçîâî¿
îáîëîíêè òîíêî¿ êèøêè ùóð³â ìè àêöåíòóâà-
ëè ñâîþ óâàãó íà ìàëîíîâîìó ä³àëüäåã³ä³
(ÌÄÀ), åëàñòàç³ ³ êèñë³é ôîñôàòàç³. Àêòèâ-
í³ñòü åëàñòàçè ó ñëèçîâ³é îáîëîíö³ òîíêî¿
êèøêè ùóð³â óñ³õ ãðóï â³ðîã³äíî íå
çì³íþâàëàñÿ (ð>0,05) (Òàáë. 3).

Àêòèâí³ñòü êèñëî¿ ôîñôàòàçè (ÊÔ) ÿê
ìàðêåðà ïðîíèêíîñò³ ìåìáðàí ç âèñîêîþ â³-
ðîã³äí³ñòþ (ð<0,001) áóëà âèùà ó òâàðèí äðó-
ãî¿ ãðóïè ç íåêîðåãîâàíîþ åêñïåðèìåíòàëü-

íîþ ã³ïåðãîìîöèñòå¿íåì³ºþ. Ïîð³âíÿíî ç ãðó-
ïîþ çäîðîâîãî êîíòðîëþ, àêòèâí³ñòü öüîãî
ôåðìåíòó âèðîñëà íà 64%, à ïðè çð³âíÿíí³ ç
òâàðèíàìè 3 ãðóïè, â ÿêèõ ïðîâîäèëàñÿ êî-
ðåêö³ÿ ÃÃö õîë³íîì òà â³òàì³íîì D, àêòèâí³ñòü
ÊÔ áóëà âèùîþ íà 52%. Â³ðîã³äíî¿ ð³çíèö³ â
ïîêàçíèêàõ âèùåçãàäàíîãî ìàðêåðó ó òâàðèí
1-¿ òà 3-¿ ãðóï íà ñïîñòåð³ãàëîñÿ.

Ð³ñò êîíöåíòðàö³¿ ìàëîíîâîãî ä³àëüäå-
ã³äó â êèøêîâèõ ãîìîãåíàòàõ ùóð³â ç ìåò³î-
í³íîâîþ ÃÃö (2-ãà ãðóïà) ñâ³ä÷èòü ïðî ³íòåí-
ñèô³êàö³þ ïðîöåñó ïåðåêèñíîãî îêèñíåííÿ
ë³ï³ä³â â ñëèçîâ³é îáîëîíö³ òîíêî¿ êèøêè.
Âì³ñò ÌÄÀ äîñòîâ³ðíî ï³äâèùóâàâñÿ çà ã³-
ïåðãîìîöèñòå¿íåì³¿ (ãðóïà 2), îñîáëèâî â ïî-
ð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ òâàðèí
(ð<0,001). Çáàãà÷åííÿ ä³ºòè õîë³íîì òà â³òà-
ì³íîì D (ãðóïà 3) ñóòòºâî íîðìàë³çóâàëî öåé

Ðèñ.1
Ð³âí³ ÀëÀÒ ³ ÀñÀÒ â ñèðîâàòö³ êðîâ³ ùóð³â (íìîëü/ìë/õâ) íà ôîí³ ìåò³îí³íîâî¿ ã³ïåðãîìîöèñòå¿íåì³¿ ³

íåäîñòàòíîñò³ â³òàì³íó D òà ¿¿ êîðåêö³¿

Групи тварин МДА 
(нмоль/мг білка) 

Кисла фосфатаза 
(нкат/кг) 

Еластаза 
(Од/кг) 

Êîíòðîëüíà ãðóïà  
n=12 1,95±0,17 2,55±0,19 14,85±0,88 

2. Ìåò³îí³íîâà ìîäåëü ÃÃö, 
n=12 

3,35±0,21 
ð1<0,001 

4,19±0,28 
ð1<0,001 

17,62±1,16 
ð1>0,05 

Ìåò³îí³íîâà ìîäåëü ÃÃö 
òà ¿¿ êîðåêö³ÿ õîë³íîì òà â³òàì³íîì D, 
n=12 

2,15±0,13 

ð2<0,05 
ð1>0,05 

2,76±0,11 
ð2<0,05 
ð1>0,05 

15,35±0,52 
ð2>0,05 
ð1>0,05 

Òàáëèöÿ 3
Ïîêàçíèêè çàïàëåííÿ â ãîìîãåíàòàõ ñëèçîâî¿ îáîëîíêè òîíêîãî êèøå÷íèêà ùóð³â íà ôîí³ ìåò³îí³íîâî¿

ã³ïåðãîìîöèñòå¿íåì³¿ ³ íåäîñòàòíîñò³ â³òàì³íó D òà ¿¿ êîðåêö³¿

Ïðèì³òêà:1 Îä=0,0167ìê-êàò/êã
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ïîêàçíèê (ð<0,05).
ßê â³äîìî, ÃÃö òà äåô³öèò â³òàì³íó D

â îðãàí³çì³ âïëèâàþòü íà âèíèêíåííÿ îêñè-
äàòèâíîãî ñòðåñó. Äàí³ öüîãî äîñë³äæåííÿ ïî-
êàçàëè â³ðîã³äíå ïîñèëåííÿ (ð<0,05) àêòèâ-
íîñò³ ñóïåðîêñèääèñìóòàçè â 3-é ãðóï³ òâà-
ðèí, äå ïðîâîäèëàñÿ êîðåêö³ÿ ã³ïåðãîìîöèñ-
òå¿íåì³¿, ïîð³âíÿíî ç 2-þ ãðóïîþ, äå êîðåêö³ÿ
ÃÃö íå ïðîâîäèëàñÿ. Ð³çíèöÿ ì³æ ïîêàçíèêà-

ìè â öèõ åêñïåðèìåíòàëüíèõ ãðóïàõ ñêëàëà
42% (Ðèñ. 2).

Íà òë³ ìîäåëüîâàíî¿ ìåò³îí³íîâî¿ ÃÃö
ó òêàíèíàõ ÿñåí ùóð³â 2 ãðóïè ñïîñòåð³ãàëè
âèñîêî äîñòîâ³ðíå ï³äâèùåííÿ âì³ñòó ÌÄÀ -
â 2,3 ðàçè (ð<0,001) ïîð³âíÿíî ç³ çäîðîâèì
êîíòðîëåì (1-øà ãðóïà) òà â 1,9 ðàçè (ð<0,05)
ïîð³âíÿíî ³ç 3-þ ãðóïîþ òâàðèí (Òàáë. 4).
Çíèæåííÿ àêòèâíîñò³ ÑÎÄ - ó 2,3 ðàçè
(ð<0,001) òà çð³ñò àêòèâíîñò³ êàòåïñèíó D
(ð<0,001) òàêîæ ï³äòâåðäæóþòü íàÿâí³ñòü âè-
ðàæåíî¿ çàïàëüíî¿ ðåàêö³¿ ó ïàðîäîíò³. Çáà-
ãà÷åííÿ ä³ºòè õîë³íîì òà â³òàì³íîì D (ãðóïà
3) íîðìàë³çóâàëî âèùåâêàçàí³ ïîêàçíèêè.

Ïîêàçíèê ðåçîðáö³¿ ê³ñòêè àëüâåîëÿð-
íîãî ïàðîñòêó â ùóð³â íà òë³ ã³ïåðãîìîöèñ-
òå¿íåì³¿ (ãðóïà 2), ÿêèé ðîçðàõîâóâàëè çà ñòó-
ïåíåì îãîëåííÿ êîðåí³â ìîëÿð³â, ñêëàâ 36,77
1,08 %, ùî â³ðîã³äíî âèùå ïîêàçíèêà àòðîô³¿
ê³ñòêè â ³íòàêòíèõ ùóð³â (ãðóïà 1) - 27,59
0,58% (ð<0,05) òà ùóð³â 3 ãðóïè ç êîðåãîâà-
íîþ ÃÃö (ð<0,05) (Ðèñ.3).

Групи тварин МДА 
(нмоль/мг білка) 

СОД 
(% ) 

Катепсин D 
(од.) 

Кîíòðîëüíà ãðóïà, 
n=12 2,97±0,42 43,3±1,59 0,097±0,006 

2. Ìåò³îí³íîâà ìîäåëü ÃÃö, 
n=12 

6,73±0,29 
ð1<0,001 

17,0±1,62 
ð1<0,001 

0,212±0,008 
ð1<0,001 

Ìåò³îí³íîâà ìîäåëü ÃÃö 
òà ¿¿ êîðåêö³ÿ õîë³íîì òà â³òàì³íîì D, 
n=12 

3,57±0,37 
ð1>0,05 
ð2<0,05 

39,4±1,76 
ð1>0,05 
ð2<0,05 

0,125±0,004 
ð1>0,05 
ð2<0,05 

Òàáëèöÿ 4
Á³îõ³ì³÷í³ ïîêàçíèêè â ãîìîãåíàòàõ ÿñåí ùóð³â íà ôîí³ ìåò³îí³íîâî¿ ÃÃö ³ íåäîñòàòíîñò³ â³òàì³íó D

òà ¿¿ êîðåêö³¿ (M±m)

Ðèñ 3
Àòðîô³ÿ ïàðîäîíòàëüíèõ àëüâåîë (%) íà ôîí³ çì³í â ïå÷³íö³ ³ òîíêîìó êèøå÷íèêó ï³ä âïëèâîì ìåò³îí³íîâî¿

ã³ïåðãîìîöèñòå¿íåì³¿ ³ íåäîñòàòíîñò³ â³òàì³íó D òà ¿¿ êîðåêö³¿

Ðèñ.2
Ñòàí àíòèîêñèäàíòíîãî çàõèñòó òîíêîãî

êèøå÷íèêà ùóð³â íà ôîí³ ìåò³îí³íîâî¿
ã³ïåðãîìîöèñòå¿íåì³¿ ³ íåäîñòàòíîñò³ â³òàì³íó D

òà ¿¿ êîðåêö³¿ (%)
Ïðèì³òêà: * - àêòèâí³ñòü ÑÎÄ âèðàæàëè ÿê %

ãàëüìóâàííÿ óòâîðåííÿ ñóïåðîêñèäíîãî ðàäèêàëó íà
1 ìã á³ëêà
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STUDY OF THE EFFECT OF METHIONINE HYPERHOMOCYSTEINEMIA AND ITS
CORRECTION WITH CHOLINE AND VITAMIN D ON THE CONDITION OF THE
PERIODONTIUM, SMALL INTESTINE, AND LIVER OF RATS
Introduction
In recent years, there have been reports of a
clinical relationship between periodontitis,
intestinal and liver diseases of the human body,
the so-called "oral-intestinal-hepatic axis",

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research

Ó òâàðèí 2 ãðóïè ñïîñòåð³ãàºòüñÿ âè-
ðàæåíå âèâåäåííÿ êàëüö³þ ç³ ñå÷åþ, à ñàìå
íà 60% á³ëüøå, í³æ ó òâàðèí êîíòðîëüíî¿ ãðó-
ïè òà íà 23 % á³ëüøå, í³æ ó òâàðèí 3 ãðóïè
(Ðèñ. 4).

Âèñíîâêè
Ïðîâåäåíå íàìè åêñïåðèìåíòàëüíå äîñë³-
äæåííÿ ï³äòâåðäèëî ðåçóëüòàòè ïîïåðåäí³õ
äîñë³äæåíü, ùî çà òðèâàëî¿ ìåò³îí³íîâî¿ ÃÃÖ
ó ùóð³â âèíèêàº ïîì³ðíå óðàæåííÿ ïàðîäîí-
òó, ùî â³ääàëåíî íàãàäóº êë³í³÷íó êàðòèíó ãå-
íåðàë³çîâàíîãî ïàðîäîíòèòó ëåãêîãî ñòóïåíÿ
âàæêîñò³ ó ëþäåé. Ó åêñïåðèìåíòàëüíèõ òâà-
ðèí ã³ïåðãîìîöèñòå¿íåì³ÿ âèêëèêàº íèçêó àáå-
ðàö³é â êðîâ³, êèøå÷íèêó òà ïå÷³íö³ (âèñîêèé
ð³âåíü ãîìîöèñòå¿íó, îêñèäàòèâíèé ñòðåñ, ³íòåí-
ñèô³êàö³ÿ ÏÎË, çíèæåííÿ ð³âíÿ â³òàì³íó D, çì³-
íó àêòèâíîñò³ åíçèì³â ïå÷³íêè òîùî). Çáàãà÷åí-
íÿ ä³ºòè õîë³íîì òà â³òàì³íîì D â³ä÷óòíî çíè-

æóº âêàçàí³ ïîðóøåííÿ, à ñàìå: ïîïåðåäæóº âè-
íèêíåííÿ ïðîöåñ³â ðåçîðáö³¿ â àëüâåîëàõ ùåëåï,
ïîêðàùóº ñòàí òîíêîãî êèøå÷íèêà ³ ïå÷³íêè.
Çá³ëüøåííÿ âèâåäåííÿ êàëüö³þ ç îðãàí³çìó ùó-
ð³â ³ç ñå÷åþ âêàçóþòü íà ïîðóøåííÿ ê³ñòêîâîãî
ìåòàáîë³çìó, ùî ìîæå áóòè íàñë³äêîì äåô³öèòó
êàëüö³þ â òâàðèí ç ÃÃö.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü.
Âçàºìîçâ'ÿçîê ì³æ ðîòîâîþ ïîðîæíèíîþ,
òîíêèì êèøå÷íèêîì é ïå÷³íêîþ ³ñíóº, ùî ³
ï³äòâåðäèëî íàøå äîñë³äæåííÿ, ïðîòå,
â³äïîâ³ä³ íà òå, ÿêà ïàòîëîã³ÿ ó ö³é òð³àä³
ïåðåäóº ³ âèêëèêàº ëàíöþãîâó ðåàêö³þ,
ñêàçàòè ñêëàäíî.
Íàâåäåí³ íàðàòèâè ç ïðîáëåì îñ³ "ðîò-
êèøå÷íèê-ïå÷³íêà" äàþòü íàä³þ íà ìîæëèâèé
íîâèé ïðàêòè÷íèé êðîê â ñòîìàòîëîã³¿.
Êîíôë³êò ³íòåðåñ³â: íåìàº.
²íôîðìàö³ÿ ïðî ô³íàíñóâàííÿ: íåìàº.

Вміст кальцію в сечі щурів

0

0,5

1

1,5

2

2,5

3

контроль метіонінова ГГЦ метіонінова  ГГЦ+корекція

Ðèñ 4.
Ê³ëüê³ñòü âèâåäåííÿ êàëüö³þ ç îðãàí³çìó ùóð³â ³ç ñå÷åþ (ììîëü/ë) íà ôîí³ ìåò³îí³íîâî¿ ã³ïåðãîìîöèñòå¿íåì³¿ ³

íåäîñòàòíîñò³ â³òàì³íó D òà ¿¿ êîðåêö³¿

although the causal mechanism of such an
"association" is still unclear [1].

As it is known, one of the insufficiently
studied causes of the occurrence of many organ
pathologies, including intestines and liver, is



69

ISSN 1029 - 4244 (Print)                                                               Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2024. Ò. 30. ¹ 1-2
eISSN 2415-3303 (Online)                                                                               Acta Medica Leopoliensia 2024;30(1-2)

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ

hyperhomocysteinemia (HHcy) and vitamin D
deficiency, both in a provoking pathological
tandem and individually [2]. In our previous
experimental studies on laboratory rats [3,4,5],
we highlighted the association between some
dental pathologies and elevated levels of
homocysteine (Hcy) and vitamin D content in
the human body. We were interested in whether
there is a complex relationship between HHcy,
vitamin D content, oral health, and pathology of
the small intestine and liver in laboratory rats,
the presence of which opens perspectives for
further research. The study aims to investigate
the functional state of the liver, small intestine,
and periodontium of rats against the background
of long-term methionine-induced HHcy and
vitamin D deficiency and its correction with
choline and vitamin D.

Material and Methods
The experiments were conducted in accordance
with Law of Ukraine No. 3447-IV dated
21.02.2006 "On the Protection of Animals from
Cruelty" and the current requirements for the
humane treatment of experimental animals [6]
adopted by the "European Convention on the
Protection of Vertebrate Animals Used for
Experimental and Other for a scientific purpose"
(Strasbourg, 1987) [7], DPC of the Ministry of
Health of Ukraine, in compliance with the rules
introduced by the Bioethics Committee of
Vinnytsia National Medical University named
after M. I. Pirogov.

The study, lasting 8 weeks, was
conducted on 36 adult rats of both sexes, 5
months old, inbred breeding, weighing 160-220
g. The method of reproducing the experimental
HHcy and its correction was described in detail
earlier [5]. Animals were divided into 3 groups:
1st group - intact control, 2nd - animals with
methionine HHcy, and 3rd group - animals in
which HHcy was corrected with choline and
vitamin D. Reproduction of the experimental
model took place by current recommendations,
and lasted 4 weeks. For the next four weeks, all
rats were on a standard vivarium diet, during
which only the animals were observed for the

progression of more pronounced pathology. At
the end of the experiment, after taking urine, in
which the content of total calcium was
determined, laboratory animals of all groups
were removed from the experiment under
thiopental anesthesia, and blood was taken from
the heart for biochemical studies. Homogenates
were made from fragments of the small intestine
and gums, and morphometric studies were
performed on skeletonized alveolar sprouts in
the area of the molars of the lower jaws of the
right side.

In the blood plasma of experimental
animals, the level of homocysteine was studied
using the competitive immunoassay method with
ECLIA electrochemiluminescence detection on
the Cobas 6000 analyzer with the Roche
Diagnostics (Switzerland) test system. The
measurement range was 3.0-50.0 μmol/l. Vitamin
D (25-hydroxyvitamin D (25-OH D)) was
determined by the enzyme-linked immunosorbent
assay method on solid sorbent "ELISA", analyzer
and test system "EUROIMMUN" (Germany),
the measurement range was 0-4800 IU/l.
Biochemical markers that characterize the state of
the liver were determined by well-known methods:
total protein, malondialdehyde - by reaction with
thiobarbituric acid, cathepsin D - by reaction with
hemoglobin, alanine aminotransferase (AlAT) and
aspartate aminotransferase (AST) [8,9,10].

Isolated fragments of the small intestine
and gums were washed and homogenized using
50 mM Tris HCl buffer (pH 7.4) containing
1.15% KCl. The homogenate was centrifuged at
4°C for 10 minutes, and its supernatant was
stored at -8°C and used to evaluate biochemical
parameters: elastase activity [11], acid
phosphatase - for the formation of inorganic
phosphate, the content of malondialdehyde [8],
cathepsin D [9] and the state of the antioxidant
system (SOD activity) - by reaction with
quercetin [12]. Morphometric studies were
performed on the lower jaws after mechanical
removal of soft tissues (with previous one-day
exposure in 5% NaOH solution) according to the
method described in previous studies [4].
Statistical processing of the results was
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performed for average values according to Student's

t-test [13]. Results are presented as M±m.

Results and Discussion

As in previous experiments [3, 5], according to

the data given in the Table. 1, the highest level of

Hc was registered in the 2nd group of animals

(methionine HHcy), which differed with a high

degree of probability (p<0.001) from the indicators

in the control group, in which it was 1.8 times lower,

which indicates methodological reproduction

models of methionine hyperhomocysteinemia. The

effectiveness of our method of HHcy correction

with choline and vitamin D is evidenced by the

probable difference in the indicators of this marker

between the 2nd and 3rd groups (p<0.05), which

decreased by ~1.4 times.

The Table. 2 shows that at the end of the

experiment, the level of total protein in the blood

of animals of all groups was practically the same,

and no statistical difference was observed

between the groups.

In the blood serum of rats of the 2nd group

of "methionine HHcy" there was a 30% increase

in the content of MDA (p<0.05) in comparison

with the 1st group of healthy controls and by

27% in comparison with the 3rd group of rats in

which hyperhomocysteinemia was corrected.

The destruction and destruction of cell

membranes due to the accumulation of free

radical oxidation products in the blood of

experimental animals is accompanied by an

increase in the activity of the lysosomal enzyme

cathepsin D - by 1.7 and 1.6 times (p<0.001),

respectively, with the control and 3rd experimental

groups (Table 2).

An increase in the activity of such

enzymes as alanine aminotransferase (ALT) and

aspartate aminotransferase (AST) in the blood

plasma is a reliable indicator of liver damage

and indicates some violation of the integrity of

hepatocytes, as it is known that an increase in

the activity of these enzymes, and especially ALT,

occurs much earlier than other obvious signs of

negative effects. As shown in Fig. 1, with

experimental methionine hyperhomocysteinemia,

the levels of ALT in animals of the 2nd group are

probably higher (p<0.05) than in rats of the 1st

Groups of animals 
Total protein 

(g/l) 

MDA 

(µmol/l) 

Cathepsin D 

(units) 

1. The control 

n=12 
72.6±4.54 10.3±0.45 0.044±0.004 

2. Methionine model HHcy, 

n=12 
68.8±5.94 

13.3±0.76 

р1<0.05 

0.075±0.006 

р1<0.001 

3. Methionine model HHcy 
and its correction with choline and vitamin D, 

n=12 
70.9±5.65 

10,6±0.69 

р2<0.05 

р1>0.05 

0,047±0.005 

р2<0.001 

р1>0.05 

Table 2

Biochemical indicators of blood serum of rats characterizing the state of the liver (M±m) against the background of

methionine hyperhomocysteinemia and vitamin D deficiency and its correction

Note: * - cathepsin D was expressed in units of optical density per 1 mg of protein in 10 min

Groups of animals 
Hcy 

(µmol/l) 

Vitamin D 

(nmol/l) 

1. The control 

n=12 
6.23±0.65 31.98±1.38 

2. Methionine model HHcy, 

n=12 

11.35±0,75 

р1<0.001 

23.55±1.30 

р1<0.05 

3. Methionine model HHcy  

and its correction with choline and vitamin D, 

n=12 

7.97±0.83 

р1>0.05 

р2<0.05 

31.75±2.39 

р1>0.05 

р2<0.05 

Table 1

Levels of homocysteine (Hz), vitamin D in blood serum of rats (M±m) against the background of methionine

hyperhomocysteinemia and vitamin D deficiency and its correction

Note: in this and the following tables, a probable (ð<0.05) and highly probable (ð<0.001) difference between groups

is marked, p
1
,
2
 - numbers indicate comparison groups
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and 3rd groups, namely in 1.28 and 1, 23 times

respectively. About the activity of AsAT, an

almost similar trend is registered.

Among the markers of inflammation of the

mucous membrane of the small intestine of rats,

we focused our attention on malondialdehyde

(MDA), elastase and acid phosphatase. Table 3

shows that the activity of elastase in the mucous

membrane of the small intestine of rats of all

groups probably did not change (ð<0.05).

The activity of acid phosphatase (AC),

as a marker of membrane permeability, with high

probability (p<0.001) was higher in animals of

the second group with uncorrected experimental

hyperhomocysteinemia. In comparison with the

healthy control group, the activity of this enzyme

increased by 64%, and in comparison with the

animals of the 3 groups, in which the correction

of HHcy with choline and vitamin D was carried

out, the activity of CF was higher by 52%. A

probable difference in the indicators of the

above-mentioned marker was not observed in the

animals of the 1st and 3rd groups.

An increase in the concentration of

malondialdehyde in the intestinal homogenates

of rats with methionine HHcy (2nd group)

indicates the intensification of the process of

lipid peroxidation in the mucous membrane of

the small intestine. The content of MDA

significantly increased in hyperhomocysteinemia

(group 2), especially in comparison with the

control group of animals (p<0.001). Enrichment

of the diet with choline and vitamin D (group 3)

significantly normalized this indicator (p<0.05).

As is well known, HHcy and vitamin D

deficiency in the body affect the occurrence of

oxidative stress. The data of this study showed a

probable increase (p<0.05) of superoxide

Figure 1

Levels of ALT and AST in blood serum of rats (nmol/ml/min) against the background of methionine

hyperhomocysteinemia and vitamin D deficiency and its correction

Groups of animals 
MDA 

(nmol/mg protein) 

Acid phosphatase 

(ncath/kg) 

Elastase 

(Unit/kg) 

1. The control n=12 1.95±0.17 2.55±0.19 14.85±0.88 

2. Methionine model HHcy, 
n=12 

3.35±0.21 

р1<0.001 

4.19±0.28 

р1<0.001 

17.62±1.16 

р1>0.05 

3. Methionine model HHcy 
and its correction with choline and vitamin D, 

n=12 

2.15±0.13 

р2<0.05 

р1>0.05 

2.76±0.11 

р2<0.05 

р1>0.05 

15.35±0.52 

р2>0.05 

р1>0.05 

Table 3

Indicators of inflammation in homogenates of the mucous membrane of the small intestine of rats against the

background of methionine hyperhomocysteinemia and vitamin D deficiency and its correction

Note: 1 unit=0.0167 μ-cat/kg
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dismutase activity in the 3rd group of animals,

where hyperhomocysteinemia was corrected,

compared to the 2nd group, where the GHz

correction was not carried out. The difference

between the indicators in these experimental

groups was 42% (Fig. 2).

The Table 4 presents that on the

background of simulated methionine HHcy in

the gingival tissues of rats of group 2, a highly

reliable increase in MDA content is observed -

by 2.3 times (p<0.001) compared to the healthy

control (group 1) and by 1.9 times (p<0.05) in

comparison with the 3rd group of animals. A

decrease in the activity of SOD - by 2.3 times

(p<0.001) and an increase in the activity of

cathepsin D (p<0.001) also confirm the presence

of a pronounced inflammatory reaction in the

periodontium. Enrichment of the diet with

choline and vitamin D (group 3) normalized the

above indicators.

The rate of bone resorption of the

alveolar sprout in rats on the background of

hyperhomocysteinemia (group 2), which was

calculated by the degree of molar root exposure,

was 36.77 1.08%, which is probably higher than

the rate of bone atrophy in intact rats (group 1) -

27.59 0.58% (p<0.05) and rats of 3 groups with

corrected GHz (p<0.05) (Fig. 3).

As can be seen from Figure 4, the animals

Figure 2

The state of antioxidant protection of the small

intestine of rats against the background of methionine

hyperhomocysteinemia and vitamin D deficiency and

its correction (%)

Note: * - SOD activity was expressed as % inhibition of

superoxide radical formation per 1 mg of protein

Groups of animals 
MDA 

(nmol/mg protein) 

SOD 

(% ) 

Cathepsin D 

(units) 

1. The control 
n=12 

2.97±0.42 43.3±1.59 0.097±0.006 

2. Methionine model HHcy, 
n=12 

6.73±0.29 

р1<0.001 

17.0±1.62 

р1<0.001 

0.212±0.008 

р1<0.001 

3. Methionine model HHcy 
and its correction with choline and vitamin D, 

n=12 

3.57±0.37 

р1>0.05 

р
2
<0.05 

39,4±1,76 

р1>0.05 

р
2
<0.05 

0.125±0.004 

р1>0.05 

р
2
<0.05 

Table 4

Biochemical parameters in rat gingival homogenates against the background of methionine GHz and vitamin D

deficiency and its correction (M±m)

Figure 3

Atrophy of periodontal alveoli (%) against the background of changes in the liver and small intestine under the

influence of methionine hyperhomocysteinemia and vitamin D deficiency and its correction
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of group 2 have a marked excretion of calcium

with urine, namely 60% more than the animals

of the control group and 23% more than the

animals of the 3rd group.

Conclusions

The experimental study confirms the data of our

previous studies that long-term methionine

HHcy in rats is accompanied with moderate

periodontal damage, which remotely resembles

the clinical picture of generalized periodontitis

of a mild degree of severity in humans. In

experimental animals, hyperhomocysteinemia

causes several aberrations in the blood,

intestines, and liver (high level of homocysteine,

oxidative stress, intensification of Lipid

peroxidation (LPO), decreased vitamin D levels,

changes in the activity of liver enzymes, etc.).

Enrichment of the diet with choline and vitamin

D significantly reduces the indicated disorders,

namely: prevents the occurrence of resorption

processes in the alveoli of the jaws, and improves

the condition of the small intestine and liver.

Increased excretion of calcium from the body of

rats with urine indicates a violation of bone

metabolism, which may be a consequence of

calcium deficiency in animals with HHcy.

Prospects for further research.

Thus, there is a relationship between the oral

cavity, the small intestine, and the liver, which

was confirmed by our research. However, it is

difficult to answer which pathology in this triad

precedes and causes a chain reaction.

The given narratives about the problems of the

"mouth-intestine-liver" axis give hope for a

possible new practical step in dentistry.
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Ðåôåðàò
Ìåòà. Ç'ÿñóâàòè îñîáëèâîñò³ ñòðóêòóðíî-ôóíêö³îíàëü-
íîãî ñòàíó ì³îêàðäà òà ïðîÿâ³â ñèñòåìíîãî çàïàëåííÿ
â ïàö³ºíò³â ç ãîñòðèì ³íôàðêòîì ì³îêàðäà ç åëåâàö³ºþ
ñåãìåíòà ST çà íàÿâíîñò³ òàêèõ ÷èííèê³â ðèçèêó ÿê
àðòåð³àëüíà ã³ïåðòåíç³ÿ é ïåðåíåñåíèé COVID-19.
Ìàòåð³àë ³ ìåòîäè. Ó äîñë³äæåííÿ âêëþ÷åíî 68 ïà-
ö³ºíò³â ç³ STEMI ó â³ö³ â³ä 45 äî 83 ðîê³â (ñåðåäí³é â³ê
63,80±9,30 ðîêè), ÿêèì óïðîäîâæ 24 ãîäèí ç ìîìåíòó
âèíèêíåííÿ êë³í³÷íèõ ïðîÿâ³â áóëî ïðîâåäåíî ïåðâèííå
÷åðåçøê³ðíå êîðîíàðíå âòðó÷àííÿ ³ç ñòåíòóâàííÿì
³íôàðêòïîâ'ÿçàíî¿ êîðîíàðíî¿ àðòåð³¿. ×àñòêà ÷îëî-
â³ê³â ñêëàëà 71,43 (60,36-81,33) %, æ³íîê - 28,57
(18,67-39,64) %. Àðòåð³àëüíà ã³ïåðòåíç³ÿ áóëà íàÿâíà

Abstract
Aim. The research aims to identify the features of the
structural and functional state of the myocardium and
manifestations of systemic inflammation in patients with
acute ST-elevation myocardial infarction in the presence of
such risk factors as arterial hypertension and COVID-19.
Material and Methods. The study included 68 patients
with STEMI aged 45 to 83 years (mean age 63,80±9,30
years) who underwent primary percutaneous coronary
intervention with stenting of the infarcted coronary artery
within 24 hours of the onset of clinical manifestations.
The proportion of men was 71,43 (60,36-81,33) %, women
- 28,57 (18,67-39,64) %. Hypertension was present in 46
patients, and a history of COVID-19 in 26 (67,64 (56,14-

© 2024 by the author(s).
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ó 46 îñ³á, COVID-19 â àíàìíåç³ - ó 26 (67,64 (56,14-78,17) %
òà 38,24 (27,12-50,01) % ñåðåä óñ³õ îáñòåæåíèõ â³äïî-
â³äíî); 17 ïàö³ºíò³â ìàëè îáèäâà ÷èííèêè ðèçèêó, ¿õ ÷àñò-
êà â çàãàëüí³é âèá³ðö³ ñêëàäàëà 25,00 (15,51-35,90) %. Óñ³ì
ïàö³ºíòàì çä³éñíþâàëèñü çàãàëüíîïðèéíÿò³ îáñòåæåí-
íÿ çã³äíî ëîêàëüíèõ êë³í³÷íèõ ïðîòîêîë³â. Äîäàòêîâî âè-
çíà÷àâñÿ âì³ñò ó êðîâ³ íàòð³éóðåòè÷íîãî ïåïòèäó (NT-
proBNP) òà Ñ-ðåàêòèâíîãî ïðîòå¿íó, à òàêîæ ïðîâî-
äèëîñü óëüòðàçâóêîâå îáñòåæåííÿ ñåðöÿ - íà ñòàö³î-
íàðíîìó åòàï³ ë³êóâàííÿ òà ÷åðåç 6 òèæí³â ñïîñòåðå-
æåííÿ. Ðåçóëüòàòè îö³íþâàëè ³ç çàñòîñóâàííÿì îïè-
ñîâèõ ìåòîä³â ñòàòèñòè÷íîãî àíàë³çó (ñåðåäíº àðèô-
ìåòè÷íå òà éîãî ñòàíäàðòíå â³äõèëåííÿ; ìåä³àíà òà
ïðîöåíòèëü, ÷àñòêè òà ¿õí³ 95 % äîâ³ð÷³ ³íòåðâàëè, ðîç-
ðàõîâàí³ çà ìåòîäàìè Âàëüäà òà Ô³øåðà), íåïàðíîãî
êðèòåð³þ Ñòüþäåíòà, êîðåëÿö³éíîãî àíàë³çó çà Ï³ðñîíîì.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó á³ëüøîñò³ ïàö³ºíò³â ç àð-
òåð³àëüíîþ ã³ïåðòåíç³ºþ ïðè ïîñòóïëåíí³ â ñòàö³îíàð
ç ïðèâîäó STEMI íàÿâíå ïàòîëîã³÷íå ðåìîäåëþâàííÿ ì³î-
êàðäà, ÿêå ó 32,61 (19,97-46,69) % âèïàäê³â ïðåäñòàâëåíå
êîíöåíòðè÷íîþ ã³ïåðòðîô³ºþ, à â 26,09 (14,56-39,59)% -
êîíöåíòðè÷íèì ðåìîäåëþâàííÿì ë³âîãî øëóíî÷êà. Â öèõ
îñ³á íà ìîìåíò ãîñï³òàë³çàö³¿ äîñòîâ³ðíî çíèæåíà
ôðàêö³ÿ âèêèäó ë³âîãî øëóíî÷êà (50,00±9,40 %; p<0,001)
³ âèùèé â³ä ðåôåðåíòíèõ çíà÷åíü âì³ñò ó êðîâ³ NT-proBNP
(0,50 (0,30; 3,30) íã/ìë) òà Ñ-ðåàêòèâíîãî ïðîòå¿íó (8,98
(2,30; 18,60) ÌÎ/ìë), ð<0,05. Óïðîäîâæ 6 òèæí³â ñïî-
ñòåðåæåííÿ ôðàêö³ÿ âèêèäó ë³âîãî øëóíî÷êà çðîñëà äî
55,30±6,80 % (ð=0,003), ð³âåíü Ñ-ðåàêòèâíîãî ïðîòå-
¿íó íàáóâ íîðìàëüíèõ çíà÷åíü (2,25 (2,30;3,20) ÌÎ/ìë,
p<0,001), îäíàê ïðàêòè÷íî íå çì³íèâñÿ âì³ñò ó êðîâ³
NT-proBNP (0,50 (0,40;1,30) íã/ìë, ð=0,19), ùî ñâ³ä÷èòü
ïðî çáåðåæåííÿ ïðîÿâ³â ñåðöåâî¿ íåäîñòàòíîñò³ â öèõ
ïàö³ºíò³â. Êîðåëÿö³éíèé çâ'ÿçîê ì³æ NT-proBNP òà
ôðàêö³ºþ âèêèäó çà íàÿâíîñò³ àðòåð³àëüíî¿ ã³ïåðòåíç³¿
îáåðíåíèé ³ ñëàáêèé (r=-0,29; ð=0,06). Ó ïàö³ºíò³â, ùî
ïåðåíåñëè COVID-19, íîðìàëüíó ãåîìåòð³þ ë³âîãî øëó-
íî÷êà ïðè ãîñï³òàë³çàö³¿ â³äì³÷åíî ëèøå â 23,08 (9,24-
40,84)% âèïàäê³â; ïåðåâàæàëè, ÿê ³ â îñ³á ç àðòåð³àëüíîþ
ã³ïåðòåíç³ºþ, êîíöåíòðè÷íà ã³ïåðòðîô³ÿ (42,31 (24,34-
61,40) % âèïàäê³â) òà êîíöåíòðè÷íå ðåìîäåëþâàííÿ (ó
34,62 (17,90-53,58)% õâîðèõ). Ó äèíàì³ö³ ñïîñòåðåæåí-
íÿ ôðàêö³ÿ âèêèäó ë³âîãî øëóíî÷êà ó ö³º¿ êàòåãîð³¿ ïàö³-
ºíò³â, äîñòîâ³ðíî çíèæåíà íà ìîìåíò ïîñòóïëåííÿ â
ñòàö³îíàð (48,50±9,00%, p<0,001), à òàêîæ äåùî ìåí-
øà, í³æ â îñ³á ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ (ð=0,43),
çðîñòàëà äî 51,00±9,80% (ð=0,20); çíà÷åííÿ Ñ-ðåàêòèâ-
íîãî ïðîòå¿íó íîðìàë³çóâàëèñü, çíèæóþ÷èñü â³ä 8,20
(5,30;14,30) äî 2,25 (1,30;2,60) ÌÎ/ìë (ð=0,006); âì³ñò
ó êðîâ³ NT-proBNP, ÿêèé ïðè ãîñï³òàë³çàö³¿ äîñòîâ³ðíî
ïåðåâèùóâàâ íîðìó òà â³äïîâ³äí³ çíà÷åííÿ ó õâîðèõ ç
àðòåð³àëüíîþ ã³ïåðòåíç³ºþ (p=0,039), ñòàòèñòè÷íî
çíà÷óùå çìåíøóâàâñÿ (â³ä 0,61 (0,30;1,30) äî 0,55
(0,40;0,80) íã/ìë, ð=0,021), ùî âêàçóº íà â³ä÷óòí³øå â³ä-
íîâëåííÿ ôóíêö³¿ ì³îêàðäà çà íàÿâíîñò³ ïåðåíåñåíîãî
COVID-19, ó ïîð³âíÿíí³ ç òàêèì ÷èííèêîì ðèçèêó ÿê àð-

78,17) % and 38,24 (27,12-50,01) %; 17 patients had
both risk factors, their proportion in the total sample was
25,00 (15,51-35,90) %. All patients underwent
conventional examinations in accordance with local
clinical protocols. In addition, the blood levels of
natriuretic peptide (NT-proBNP) and C-reactive protein
were determined, and an ultrasound examination of the
heart was performed at the inpatient stage of treatment
and after 6 weeks of follow-up. The results were evaluated
using descriptive statistical analysis (arithmetic mean and
its standard deviation; median and percentile, proportions
and their 95 % confidence intervals calculated using the
Wald and Fisher methods), unpaired Student's t-test, and
Pearson correlation analysis.
Results and Discussion. Most patients with hypertension
on admission to the hospital for STEMI have pathological
myocardial remodeling, which in 32,61 (19,97-46,69) %
of cases is represented by concentric hypertrophy, and in
26,09 (14,56-39,59) % - by concentric left ventricular
remodeling. At the time of hospitalization, these patients
had a significantly reduced left ventricular ejection
fraction (50,00±9,40 %; p<0,001) and higher than the
reference values of NT-proBNP (0,50 (0,30;3,30) ng/ml)
and C-reactive protein (8,98 (2,30;18,60) IU/ml), p<0,05.
During 6 weeks of observation, the left ventricular
ejection fraction increased to 55,30±6,80 % (p=0,003),
the level of C-reactive protein reached normal values
(2,25 (2,30;3,20) IU/mL, p<0,001), but the blood level
of NT-proBNP (0,50 (0,40;1,30) ng/mL, p=0,19) remained
practically unchanged, indicating the persistence of heart
failure in these patients. The correlation between NT-
proBNP and ejection fraction in the presence of
hypertension is inverse and weak (r=-0,29; p=0,06). In
patients with COVID-19, normal left ventricular geometry
at hospitalization was noted in only 23,08 (9,24-40,84)
% of cases; concentric hypertrophy (42,31 (24,34-61,40)
% of cases) and concentric remodeling (34,62 (17,90-
53,58) % of patients) prevailed, as in patients with
hypertension. In the dynamics of observation, the left
ventricular ejection fraction in this category of patients,
which was significantly reduced at the time of admission
to the hospital (48,50±9,00 %, p<0,001), and also slightly
lower than in patients with arterial hypertension
(p=0,43), increased to 51,00±9,80 % (p=0,20); C-
reactive protein values were normalized, decreasing from
8,20 (5,30;14,30) tî 2,25 (1,30;2,60) IU/mL (p=0,006);
the blood content of NT-proBNP, which at hospitalization
significantly exceeded the norm and the corresponding
values in patients with hypertension (p=0,039),
statistically significantly decreased (from 061 (0,30;1,30)
to 0,55 (0,40;0.80) ng/ml, p=0,021), indicating a more
significant recovery of myocardial function in the
presence of COVID-19 compared with such a risk factor
as hypertension. The use of sodium-dependent glucose
cotransporter type 2 inhibitors (dapagliflozin or
empagliflozin) as part of complex treatment contributed
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Âñòóï
Ãîñòðèé ³íôàðêò ì³îêàðäà (Ã²Ì) ç åëåâàö³ºþ
ñåãìåíòà ST (ST-elevation myocardial infarction,
STEMI) º îäí³ºþ ³ç íàéçàãðîçëèâ³øèõ ôîðì
³øåì³÷íî¿ õâîðîáè ñåðöÿ (²ÕÑ), ùî íåð³äêî ïðè-
çâîäèòü äî ëåòàëüíèõ íàñë³äê³â òà âèìàãàº íå-
â³äêëàäíîãî ìåäè÷íîãî âòðó÷àííÿ. Íàÿâí³ñòü
òàêèõ ÷èííèê³â ðèçèêó (×Ð) ÿê àðòåð³àëüíà
ã³ïåðòåíç³ÿ (ÀÃ) òà ïåðåíåñåíèé COVID-19
çíà÷íî óñêëàäíþº ïåðåá³ã çàõâîðþâàííÿ òà
âïëèâàº íà ñòðóêòóðíî-ôóíêö³îíàëüíèé ñòàí
ì³îêàðäà, ïîã³ðøóþ÷è ïðîãíîç ïàö³ºíòà.

ÀÃ, ÿêà ÷àñòî ñóïðîâîäæóº ïåðåá³ã
Ã²Ì, ñïðèÿº ðåìîäåëþâàííþ ë³âîãî øëóíî÷-
êà (ËØ), ùî â ïîäàëüøîìó ïðèçâîäèòü äî
ðîçâèòêó ñåðöåâî¿ íåäîñòàòíîñò³ (ÑÍ). Çã³äíî
ðåçóëüòàò³â äîñë³äæåíü, ÀÃ íå àñîö³þºòüñÿ ç
á³ëüøèìè ðîçì³ðàìè ³íôàðêòó ÷è ç âèðàæå-
í³øîþ ì³êðîñóäèííîþ îáñòðóêö³ºþ ï³ñëÿ
ïåðâèííî¿ ïåðêóòàííî¿ êîðîíàðíî¿ ³íòåðâåí-
ö³¿ ïðè STEMI [1]. Îäíàê, íàÿâíà â áàãàòüîõ
ïàö³ºíò³â ç Ã²Ì, ÀÃ ïîâ'ÿçàíà ç âèùèìè ïî-
êàçíèêàìè ñìåðòíîñò³ òà çàõâîðþâàíîñò³ - ÿê ó
ðàíí³é, òàê ³ â äîâãîñòðîêîâ³é ïåðñïåêòèâ³ [2].

Çíà÷íî âïëèíóëà íà îñîáëèâîñò³ ïåðå-

òåð³àëüíà ã³ïåðòåíç³ÿ. Çàñòîñóâàííÿ â ñêëàä³ êîìïëåêñ-
íîãî ë³êóâàííÿ ³íã³á³òîð³â íàòð³éçàëåæíîãî êîòðàíñ-
ïîðòåðà ãëþêîçè 2 òèïó (äàïàãë³ôëîçèíó ÷è åìïàãë³ôëî-
çèíó) ñïðèÿëî äîñÿãíåííþ êðàùèõ ðåçóëüòàò³â ùîäî ãåî-
ìåòð³¿ ë³âîãî øëóíî÷êà òà çíà÷åíü NT-proBNP é Ñ-ðå-
àêòèâíîãî ïðîòå¿íó, â ïîð³âíÿíí³ ç îñîáàìè, ÿê³ íå ïðèé-
ìàëè âêàçàíèõ ë³êàðñüêèõ çàñîá³â, îäíàê äîñòîâ³ðíèõ â³ä-
ì³ííîñòåé ì³æ öèìè êàòåãîð³ÿìè ïàö³ºíò³â íå îòðèìàíî.
Âèñíîâêè. Ïàòîëîã³÷íå ðåìîäåëþâàííÿ ì³îêàðäà (ç
ïåðåâàæàííÿì êîíöåíòðè÷íî¿ ã³ïåðòðîô³¿ òà êîí-
öåíòðè÷íîãî ðåìîäåëþâàííÿ ë³âîãî øëóíî÷êà), ïðè-
òàìàííå ïàö³ºíòàì ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ, ïî-
ã³ðøóº (çã³äíî äèíàì³êè âì³ñòó â êðîâ³ NT-proBNP) çà
íàÿâíîñò³ STEMI ïåðåá³ã ðàííüîãî ï³ñëÿ³íôàðêòíîãî
ïåð³îäó, ñïðèÿþ÷è çáåðåæåííþ ïðîÿâ³â ñåðöåâî¿ íå-
äîñòàòíîñò³. Ó ïàö³ºíò³â, ùî ïåðåíåñëè COVID-19,
íà ìîìåíò ïîÿâè STEMI ðåºñòðóþòüñÿ êîíöåíòðè÷íà
ã³ïåðòðîô³ÿ (ìàéæå â ïîëîâèíè õâîðèõ) òà êîíöåíò-
ðè÷íå ðåìîäåëþâàííÿ (ïðàêòè÷íî â òðåòèíè îñ³á) ë³-
âîãî øëóíî÷êà, ùî ñóïðîâîäæóºòüñÿ çíà÷í³øèì çíè-
æåííÿì ôðàêö³¿ âèêèäó ë³âîãî øëóíî÷êà òà äîñòîâ³ðíî
âèùèìè çíà÷åííÿìè NT-proBNP, ó ïîð³âíÿíí³ ç ïà-
ö³ºíòàìè ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ (ð=0,50 òà
p=0,039, â³äïîâ³äíî). Ïåðåíåñåíèé COVID-19 ñë³ä ðîç-
ãëÿäàòè, ïîðÿä ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ, âàæëè-
âèì ÷èííèêîì ðèçèêó íåñïðèÿòëèâîãî ïåðåá³ãó STEMI.

to better results in left ventricular geometry and NT-
proBNP and C-reactive protein values compared with
patients who did not take these drugs, but no significant
differences were obtained between these categories of
patients.
Conclusions. Pathologic myocardial remodeling (with
predominance of concentric hypertrophy and concentric
remodeling of the left ventricle), inherent in patients with
hypertension, worsens (according to the dynamics of NT-
proBNP in the blood) the course of the early postinfarction
period in the presence of STEMI, contributing to the
preservation of heart failure. In patients with COVID-
19, at the time of STEMI, concentric hypertrophy (in
almost half of patients) and concentric remodeling (in
almost a third of patients) of the left ventricle are recorded,
accompanied by a significant decrease in left ventricular
ejection fraction and significantly higher NT-proBNP
values compared with patients with hypertension (p=0,50
and p=0,039, respectively). COVID-19 should be
considered, along with arterial hypertension, an
important risk factor for adverse STEMI.

á³ãó Ã²Ì ïàíäåì³ÿ COVID-19: êîðîíàâ³ðóñíà
õâîðîáà çìåíøèëà ê³ëüê³ñòü ãîñï³òàë³çàö³é,
ïðîòå ñìåðòí³ñòü ñåðåä ïàö³ºíò³â ³ç STEMI
çðîñëà [3]. Ç'ÿñóâàëîñü, ùî COVID-19 çíà÷íî
ï³äâèùóº ðèçèê âèíèêíåííÿ Ã²Ì òà ³øåì³÷-
íîãî ³íñóëüòó, ïðè÷îìó öåé ðèçèê º íàéá³ëü-
øèì óïðîäîâæ ïåðøîãî òèæíÿ ³íôåêö³¿ [4, 5].

COVID-19 ìàº äåê³ëüêà ìåõàí³çì³â
âïëèâó íà ñåðöåâî-ñóäèííó ñèñòåìó. Ïðè ïî-
òðàïëÿíí³ â îðãàí³çì â³ðóñ SARS-CoV-2 çä³éñ-
íþº ïðÿìó êàðä³îì³îöèòîòîêñè÷íó ä³þ øëÿ-
õîì åêñïðåñ³¿ àíã³îòåíçèíïåðåòâîðþâàëüíîãî
ôåðìåíòó 2 íà êë³òèíàõ ì³îêàðäà. Êîðîíàâ³-
ðóñ çóìîâëþº ïîÿâó åíäîòåë³àëüíî¿ ³ ì³êðî-
ñóäèííî¿ äèñôóíêö³¿. Ïîðÿä ç öèì, çà íàÿâ-
íîñò³ â³ðóñó SARS-CoV-2 âèíèêàº äåçàäàï-
òèâíà â³äïîâ³äü ³ìóííî¿ ñèñòåìè - öèòîê³íî-
âèé øòîðì. Íàäëèøîê ïðîçàïàëüíèõ öèòîê³-
í³â ìîæå ïðèçâåñòè äî çàïàëåííÿ ñóäèí, ì³î-
êàðäà, íåñòàá³ëüíîñò³ áëÿøîê, ã³ïåðêîàãóëÿ-
ö³¿. Íàé÷àñò³øèìè ñåðöåâî-ñóäèííèìè ïðîÿ-
âàìè COVID-19 º ì³îêàðäèò, ³íôàðêò ì³îêàð-
äà (²Ì), àðèòì³¿, ñåðöåâà íåäîñòàòí³ñòü (ÑÍ),
àðòåð³àëüíà òà âåíîçíà òðîìáîåìáîë³¿, êàð-
ä³îãåííèé øîê [5-8]. Ïàö³ºíòè ç COVID-19, ÿê³
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ïåðåíåñëè Ã²Ì ³ âèæèëè, ìàþòü âèñîêèé ðè-
çèê ïîÿâè íåñïðèÿòëèâèõ ñåðöåâî-ñóäèííèõ ïî-
ä³é òà ï³äâèùåíó ñìåðòí³ñòü, ïîð³âíÿíî ç çà-
ãàëüíîþ ïîïóëÿö³ºþ [6], ïðî ùî ñâ³ä÷èòü àíàë³ç
ðåçóëüòàò³â äîâãîñòðîêîâèõ ñïîñòåðåæåíü çà
òàêèìè îñîáàìè ï³ä ÷àñ ïàíäåì³¿ [7, 9].

Îòæå, äîñë³äæåííÿ ñòðóêòóðíî-ôóíê-
ö³îíàëüíîãî ñòàíó ì³îêàðäà ó ïàö³ºíò³â ç Ã²Ì
çà íàÿâíîñò³ òàêèõ ÷èííèê³â ðèçèêó ÿê ÀÃ òà
ïåðåíåñåíèé COVID-19 º âàæëèâèì âíåñêîì
ó ðîçóì³ííÿ ïàòîô³ç³îëîã³÷íèõ ïðîöåñ³â, ÿê³
ñóïðîâîäæóþòü ïåðåá³ã õâîðîáè, ³ ñòâîðþº
ï³äãðóíòÿ äëÿ îïòèì³çàö³¿ ìåíåäæìåíòó ö³º¿
êàòåãîð³¿ õâîðèõ. Âàæëèâèì çà öèõ óìîâ º ç'ÿ-
ñóâàííÿ ïðîÿâ³â ñèñòåìíîãî çàïàëåííÿ, çðî-
ñòàííÿ àêòèâíîñò³ ÿêîãî íà ñüîãîäí³ º âèçíà-
íèì ìàðêåðîì íåñïðèÿòëèâîãî ïåðåá³ãó ²ÕÑ.
Ïðîâåäåíå äîñë³äæåííÿ, òàêèì ÷èíîì, º äî-
ö³ëüíèì, îñê³ëüêè ñïðÿìîâàíå íà âèð³øåííÿ
àêòóàëüíèõ çàâäàíü ìåäèöèíè.

Ìåòà ðîáîòè: ç'ÿñóâàòè îñîáëèâîñò³ ñòðó-
êòóðíî-ôóíêö³îíàëüíîãî ñòàíó ì³îêàðäà òà ïðî-
ÿâ³â ñèñòåìíîãî çàïàëåííÿ â ïàö³ºíò³â ç ãîñòðèì
³íôàðêòîì ì³îêàðäà ç åëåâàö³ºþ ñåãìåíòà ST çà
íàÿâíîñò³ òàêèõ ÷èííèê³â ðèçèêó ÿê àðòåð³àëüíà
ã³ïåðòåíç³ÿ é ïåðåíåñåíèé COVID-19.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ âèêîíóâàëîñü óïðîäîâæ 2023-
2024 ðîê³â íà áàç³ â³ää³ëåííÿ êàðä³îëîã³¿ òà
ðåïåðôóç³éíî¿ òåðàï³¿ Ë³êàðí³ Ñâÿòîãî Ïàí-
òåëåéìîíà, à òàêîæ ³íôàðêòíîãî â³ää³ëåííÿ
Êîìóíàëüíîãî íåêîìåðö³éíîãî ï³äïðèºìñòâà
Ëüâ³âñüêî¿ îáëàñíî¿ ðàäè "Ëüâ³âñüêèé îáëàñ-
íèé êë³í³÷íèé ë³êóâàëüíî-ä³àãíîñòè÷íèé êàð-
ä³îëîã³÷íèé öåíòð".

Îáñòåæåííÿ ïàö³ºíò³â çä³éñíþâàëîñü
ï³ñëÿ îòðèìàííÿ ¿õ ïèñüìîâî¿ çãîäè, â³äïî-
â³äíî äî ïðèíöèï³â Ãåëüñ³íêñüêî¿ äåêëàðàö³¿
ïðàâ ëþäèíè, Êîíâåíö³¿ Ðàäè ªâðîïè ïðî ïðà-
âà ëþäèíè ³ á³îìåäèöèíó, â³äïîâ³äíèõ çàêîí³â
Óêðà¿íè òà ì³æíàðîäíèõ àêò³â òà áóëî ñõâà-
ëåíå êîì³ñ³ºþ ç á³îåòèêè Ëüâ³âñüêîãî íàö³î-
íàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Äà-
íèëà Ãàëèöüêîãî (ïðîòîêîë ¹ 1 çàñ³äàííÿ êî-
ì³ñ³¿ ç ïèòàíü åòèêè íàóêîâèõ äîñë³äæåíü,
åêñïåðèìåíòàëüíèõ ðîçðîáîê ³ íàóêîâèõ òâî-

ð³â â³ä 23 ñ³÷íÿ 2023 ðîêó).
Ó äîñë³äæåííÿ âêëþ÷åíî 68 ïàö³ºíò³â

ç³ STEMI ó â³ö³ â³ä 45 äî 83 ðîê³â (ñåðåäí³é
â³ê 63,80±9,30 ðîêè), ÿêèì óïðîäîâæ 24 ãîäèí
ç ìîìåíòó âèíèêíåííÿ êë³í³÷íèõ ïðîÿâ³â áóëî
ïðîâåäåíî ïåðâèííå ÷åðåçøê³ðíå êîðîíàðíå
âòðó÷àííÿ (Ï×ÊÂ) ³ç ñòåíòóâàííÿì ³íôàðêò-
çàëåæíî¿ êîðîíàðíî¿ àðòåð³¿. ×àñòêà ÷îëîâ³ê³â
ñêëàëà 71,43 (60,36-81,33)%, æ³íîê - 28,57
(18,67-39,64)%. ÀÃ áóëà íàÿâíà ó 46 îñ³á,
COVID-19 â àíàìíåç³ - ó 26 (67,64 (56,14-
78,17)% òà 38,24 (27,12-50,01)% ñåðåä óñ³õ îá-
ñòåæåíèõ â³äïîâ³äíî); 17 ïàö³ºíò³â ìàëè
îáèäâà ôàêòîðè ðèçèêó, ¿õ ÷àñòêà â çàãàëüí³é
âèá³ðö³ ñêëàäàëà 25,00 (15,51-35,90)%.

Óñ³ì ïàö³ºíòàì çä³éñíþâàëèñü çàãàëüíî-
ïðèéíÿò³ îáñòåæåííÿ çã³äíî ëîêàëüíèõ êë³í³÷-
íèõ ïðîòîêîë³â. Äîäàòêîâî ç äîïîìîãîþ ôëóî-
ðåñöåíòíîãî ³ìóíîàíàë³çó âèçíà÷àâñÿ âì³ñò ó
êðîâ³ íàòð³éóðåòè÷íîãî ïåïòèäó (NT-proBNP,
ðåôåðåíòí³ çíà÷åííÿ 0-0,45 íã/ìë) òà Ñ-
ðåàêòèâíîãî ïðîòå¿íó (ÑÐÏ, ðåôåðåíòí³ çíà-
÷åííÿ <6 ÌÎ/ìë), à òàêîæ ïðîâîäèëîñü óëüò-
ðàçâóêîâå îáñòåæåííÿ ñåðöÿ - íà ñòàö³îíàðíîìó
åòàï³ ë³êóâàííÿ òà ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ.

Ðåçóëüòàòè îö³íþâàëè ³ç çàñòîñóâàííÿì
îïèñîâèõ ìåòîä³â ñòàòèñòè÷íîãî àíàë³çó (ñå-
ðåäíº àðèôìåòè÷íå òà éîãî ñòàíäàðòíå â³äõè-
ëåííÿ; ìåä³àíà òà ïðîöåíòèëü, ÷àñòêè òà ¿õí³
95% äîâ³ð÷³ ³íòåðâàëè, ðîçðàõîâàí³ çà ìåòîäàìè
Âàëüäà òà Ô³øåðà), íåïàðíîãî êðèòåð³þ Ñòüþ-
äåíòà, êîðåëÿö³éíîãî àíàë³çó çà Ï³ðñîíîì.

Ðåçóëüòàòè é îáãîâîðåííÿ
Çã³äíî ðåçóëüòàò³â åõîêàðä³îãðàô³¿ (ÅõîÊÃ)
âñòàíîâëåíî, ùî â ïàö³ºíò³â ç ÀÃ ïðè ïîñòóï-
ëåíí³ ó ñòàö³îíàð ñïîñòåð³ãàëîñü äîñòîâ³ðíå
çá³ëüøåííÿ òîâùèíè ì³æøëóíî÷êîâî¿ ïåðå-
ãîðîäêè (ÒÌØÏ) ³ çàäíüî¿ ñò³íêè (ÒÇÑ) ËØ
(ð<0,001 òà ð<0,001, â³äïîâ³äíî), ùî áóëî
ïðèòàìàííå é îñîáàì áåç ÀÃ (ð<0,001 òà
ð<0,001, â³äïîâ³äíî); ó äèíàì³ö³ ñïîñòåðå-
æåííÿ ÒÌØÏ ³ ÒÇÑ ËØ â îáîõ âèïàäêàõ çà-
ëèøàëèñü íà ïîïåðåäíüîìó ð³âí³. Äîñòîâ³ðíî
çíèæåíîþ íà ìîìåíò ãîñï³òàë³çàö³¿ áóëà
ôðàêö³ÿ âèêèäó (ÔÂ) ËØ - ÿê çà íàÿâíîñò³
ÀÃ (ð<0,001), òàê ³ áåç íå¿ (ð<0,001) (áåç ñòà-

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine
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À                                                                                                                                                                                      Á

òèñòè÷íî çíà÷óùî¿ â³äì³ííîñò³ ì³æ äîñë³äæó-
âàíèìè êàòåãîð³ÿìè õâîðèõ), ÿêà óïðîäîâæ 6
òèæí³â çðîñòàëà (ð=0,003 - ïðè ÀÃ, ð=0,02 - ó
ïàö³ºíò³â áåç ÀÃ) (Òàáë. 1).

Â³äì³÷åíî òàêîæ (Òàáë. 1) äîñòîâ³ðíå
çá³ëüøåííÿ ä³àìåòðà âèñõ³äíî¿ àîðòè - ³ â õâî-
ðèõ, ùî ìàëè ÀÃ, ³ â îñ³á áåç ö³º¿ ïàòîëîã³¿
(ð=0,003; ð<0,001, â³äïîâ³äíî), îäíàê ó ïðî-
öåñ³ ë³êóâàííÿ â ïàö³ºíò³â ç ÀÃ ñïîñòåð³ãàëàñü
òåíäåíö³ÿ äî çðîñòàííÿ öüîãî ïîêàçíèêà, à â
ïàö³ºíò³â áåç ÀÃ - äî éîãî çìåíøåííÿ. Ê³í-
öåâî-ä³àñòîë³÷íèé ðîçì³ð (ÊÄÐ) ËØ óïðî-
äîâæ 6 òèæí³â çà íàÿâíîñò³ ÀÃ ñòàòèñòè÷íî
íåçíà÷óùå çðîñòàâ (ð=0,12), çà ¿¿ â³äñóòíîñò³
äåùî çìåíøóâàâñÿ (ð=0,18). Ó âñ³õ ïàö³ºíò³â
ðåºñòðóâàëîñü äîñòîâ³ðíå çá³ëüøåííÿ ðîçì³-
ð³â ë³âîãî ïåðåäñåðäÿ (ËÏ) òà ïðàâîãî øëó-
íî÷êà (ÏØ), áåç ñòàòèñòè÷íî çíà÷óùî¿ äèíà-
ì³êè â ïðîöåñ³ ñïîñòåðåæåííÿ.

Àíàë³ç ïîêàçíèê³â ÅõîÊÃ äàâ ìîæëè-
â³ñòü ç'ÿñóâàòè, ùî ïðè ïîñòóïëåíí³ ó ñòàö³î-
íàð ó ïàö³ºíò³â ç³ STEMI òà ñóïóòíüîþ ÀÃ ó
32,61 (19,97-46,69)% âèïàäê³â áóëà íàÿâíà êîí-
öåíòðè÷íà ã³ïåðòðîô³ÿ ËØ, ó 26,09 (14,56-
39,59)% îñ³á ñïîñòåð³ãàëîñü êîíöåíòðè÷íå é
ó 2,17 (0,00-8,31)% - åêñöåíòðè÷íå ðåìîäå-
ëþâàííÿ, à â 39,13 (25,67-53,49)% õâîðèõ â³ä-
ì³÷åíà íîðìàëüíà ãåîìåòð³ÿ ËØ. Âîäíî÷àñ,
çà â³äñóòíîñò³ ÀÃ 50,00 (29,71-70,29)% ïàö³-

ºíò³â ìàëè íîðìàëüíó ãåîìåòð³þ ËØ, 9,09
(0,94-24,28) êîíöåíòðè÷íå é 4,55 (0,00-16,91)%
åêñöåíòðè÷íå ðåìîäåëþâàííÿ, ó ðåøòè (36,36
(18,02-57,06)%) âèÿâëåíî êîíöåíòðè÷íó ã³-
ïåðòðîô³þ ËØ (Òàáë. 2).

Îòæå, ïðàêòè÷íî ó êîæíîãî ÷åòâåðòîãî
ïàö³ºíòà ç ÀÃ íà ìîìåíò ãîñï³òàë³çàö³¿ áóëî
íàÿâíå êîíöåíòðè÷íå ðåìîäåëþâàííÿ, à â
êîæíîãî òðåòüîãî - êîíöåíòðè÷íà ã³ïåðòðîô³ÿ
ËØ, ùî, çã³äíî ñó÷àñíèõ óÿâëåíü, º ïðåäèê-
òîðîì íåñïðèÿòëèâîãî ïåðåá³ãó ²Ì [10]. Ìàé-
æå 40% îñ³á ç ÀÃ ìàëè íîðìàëüíó ãåîìåòð³þ
ËØ, ùî, íà íàøó äóìêó, ñâ³ä÷èòü ïðî àäåê-
âàòíèé êîíòðîëü àðòåð³àëüíîãî òèñêó â òàêèõ
õâîðèõ.

Ó ïîëîâèíè ïàö³ºíò³â áåç ÀÃ ñïîñòå-
ð³ãàëàñü íîðìàëüíà ãåîìåòð³ÿ ËØ, ó òðåòèíè -
êîíöåíòðè÷íà ã³ïåðòðîô³ÿ, ÿêà, î÷åâèäíî,
áóëà çóìîâëåíà íàÿâíèìè â öèõ îñ³á ³íøèìè
ñóïóòí³ìè ñòàíàìè.

Òàêèì ÷èíîì, ðåçóëüòàòè äîñë³äæåííÿ
âêàçóþòü, ùî òàêèé ×Ð ÿê ÀÃ çóìîâëþº ïà-
òîëîã³÷íå ðåìîäåëþâàííÿ ñåðöÿ. Âèíèêíåííÿ
â òàêèõ ïàö³ºíò³â ²Ì, çã³äíî ðåçóëüòàò³â áà-
ãàòüîõ äîñë³äæåíü [10-12], ñóïðîâîäæóºòüñÿ
ï³äâèùåíèì ðèçèêîì ïîÿâè íåáàæàíèõ êàð-
ä³àëüíèõ ïîä³é ó ï³ñëÿ³íôàðêòíèé ïåð³îä.

Âèÿâëåíî, çã³äíî äàíèõ ÅõîÊÃ, ùî ñå-
ðåä ïàö³ºíò³â ç ïåðåíåñåíèì COVID-19 òåæ,

Clinical medicine                                                                                                                              Êë³í³÷íà ìåäèöèíà

Ïàц³єíòè ç ÀÃ (n=46) Ïàц³єíòè áåç ÀÃ (n=22) 

Ïîêàçíèêè 1 2 1 2 

Ïðàêòèчíî 
çäîðîâ³ îñîáè 

(n=16) 
M±σ 

Ä³àìåòð âèñõ³äíî¿ àîðòè, ñì 3,20±0,30 
ð'=0,003 

3,30±0,40 
ð"=0,18 

3,30±0,30 
p'<0,001 

3,20±0,30 
ð"=0,11 3,00±0,20 

Òîâùèíà ì³æøëóíî÷êîâî¿ ïåðåãîðîäêè, cì 1,20±0,20 
p'<0,001 

1,20±0,10 
ð"=1,00 

1,20±0,10 
p'<0,001 

1,20±0,10 
ð"=1,00 0,90±0,10 

Òîâùèíà çàäíüî¿ ñò³íêè ËØ, cì 1,10±0,20 
p'<0,001 

1,10±0,10 
ð"=1,00 

1,10±0,10 
p'<0,001 

1,10±0,10 
ð"=1,00 0,90±0,10 

Ê³íöåâî-ä³àñòîë³÷íèé ðîçì³ð ËØ, ñì 4,50±0,70 
ð'=0,14 

4,70±0,50 
ð"=0,12 

4,80±0,30 
p'<0,001 

4,70±0,40 
ð"=0,18 4,30±0,60 

Ôðàêö³ÿ âèêèäó ËØ,% 50,00±9,40 
p'<0,001 

55,30±6,80 
p"=0,003 

49,60±10,30 
p'<0,001 

54,90±11,30 
p"=0,02 60,00±3,80 

Ïåðåäíüî-çàäí³é ðîçì³ð ë³âîãî ïåðåäñåðäÿ, cì 3,80±0,50 
p'<0,001 

3,80±0,40 
ð"=1,0 

3,60±0,50 
p'<0,001 

3,80±0,30 
ð"=0,02 2,80±0,60 

Ïåðåäíüî-çàäí³é ðîçì³ð ïðàâîãî øëóíî÷êà, cì 2,30±0,30 
ð'=0,0003 

2,40±0,10 
ð"=0,06 

2,50±0,20 
p'<0,001 

2,40±0,30 
ð"=0,06 2,10±0,20 

Òàáëèöÿ 1
Ïîêàçíèêè ÅõîÊÃ ó ïàö³ºíò³â ç³ STEMI çà íàÿâíîñò³ àðòåð³àëüíî¿ ã³ïåðòåíç³¿

1 - ïðè ïîñòóïëåíí³ ó ñòàö³îíàð (ð' - ñòàòèñòè÷íà çíà÷óù³ñòü ð³çíèö³, ó ïîð³âíÿíí³ ç ïàðàìåòðàìè íîðìè);
2 - ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ (ð" - ñòàòèñòè÷íà çíà÷óù³ñòü â³äì³ííîñò³ ì³æ ïîêàçíèêàìè

â äèíàì³ö³ ñïîñòåðåæåííÿ)
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ÿê ³ ñåðåä õâîðèõ ç íàÿâí³ñòþ ÀÃ, ïðè ãîñï³-
òàë³çàö³¿ áóëà äîñòîâ³ðíî çá³ëüøåíà ÒÌØÏ
(ð<0,001), îäíàê ¿¿ çíà÷åííÿ äåùî ïåðåâàæàëè
â³äïîâ³äí³ â îñ³á ç ÀÃ (ð=0,50) ³ çìåíøóâà-
ëèñü óïðîäîâæ 6 òèæí³â (ð=0,003) (Òàáë. 3).

Ç'ÿñîâàíî, ùî ÔÂ ËØ çà íàÿâíîñò³ ïå-
ðåíåñåíîãî COVID-19 áóëà ïðè ïîñòóïëåíí³
â ñòàö³îíàð äîñòîâ³ðíî íèæ÷îþ â³ä ïàðàìåò-
ð³â íîðìè (ð<0,001), à ¿¿ çíà÷åííÿ - ìåíøèìè
â³ä â³äïîâ³äíèõ â îñ³á ç ÀÃ (ð=0,43). Óïðî-
äîâæ ïåð³îäó ñïîñòåðåæåííÿ ÔÂ ËØ â ïàö³-
ºíò³â ç COVID-19 â àíàìíåç³ çðîñòàëà
(ð=0,20), îäíàê ìåíø â³ä÷óòíî, í³æ çà íàÿâ-
íîñò³ ÀÃ, à ¿¿ çíà÷åííÿ ÷åðåç 6 òèæí³â áóëè
äåùî íèæ÷èìè, í³æ ó ïàö³ºíò³â ç ÀÃ (ð=0,02)
(Òàáë. 3).

Â³äì³÷åíî, ùî ñåðåä îñ³á ç ïåðåíåñå-
íèì COVID-19, ó ïîð³âíÿíí³ ç îñîáàìè ç ÀÃ,
ñïîñòåð³ãàëàñü òåíäåíö³ÿ äî âèùèõ ðîçì³ð³â
ä³àìåòðà âèñõ³äíî¿ àîðòè (ð=0,002), à òàêîæ
ÊÄÐ ËØ (ð=0,50). Ó ïðîöåñ³ ñïîñòåðåæåííÿ
çíà÷åííÿ öèõ ïîêàçíèê³â çðîñòàëè (ñòàòèñòè÷-
íî íåçíà÷óùå), ÷îãî íå â³äì³÷àëîñü ó ïàö³ºí-
ò³â áåç COVID-19 â àíàìíåç³. Äîñòîâ³ðíî
çá³ëüøåíèìè â óñ³õ ïàö³ºíò³â áóëè ðîçì³ðè
ËÏ òà ÏØ, îäíàê òåíäåíö³ÿ äî ¿õ çðîñòàííÿ
áóëà íàÿâíà ëèøå ñåðåä îñ³á ç ïåðåíåñåíèì
COVID-19 (Òàáë. 3).

Ó õâîðèõ, ùî ìàëè â àíàìíåç³ COVID-
19 (Òàáë. 3), ó 42,31 (24,34-61,40)% âèïàäê³â
ïðè ãîñï³òàë³çàö³¿ â³äì³÷åíî êîíöåíòðè÷íó ã³-
ïåðòðîô³þ ËØ, ó 34,62 (17,90-53,58)% - êîí-

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine

АГ (n=46) Без АГ (n=22) Тип 
ремоделювання Кількість 

пацієнтів 
Відсотки 

(%) 
Кількість 
пацієнтів 

Відсотки 
(%) 

ЕÐ (ІÌÌ ËØ↓) 1 2,17 (0,00-8,31) 1 4,55 (0,00-16,91) 
ÊÐ (ІÌÌ ËØ↓) 12 26,09 (14,56-39,59) 2 9,09 (0,94-24,28) 
ЕÃ (ІÌÌ ËØ↑) 0 0,00 0 0,00 
ÊÃ (ІÌÌ ËØ↑) 15 32,61 (19,97-46,69) 8 36,36 (18,02-57,06) 
НÃ 18 39,13 (25,67-53,49) 11 50,00 (29,71-70,29) 

Òàáëèöÿ 2
Îñîáëèâîñò³ ðåìîäåëþâàííÿ ë³âîãî øëóíî÷êà â ïàö³ºíò³â ç³ STEMI

òà ñóïóòíüîþ àðòåð³àëüíîþ ã³ïåðòåíç³ºþ ïðè ãîñï³òàë³çàö³¿

ÅÐ - åêñöåíòðè÷íå ðåìîäåëþâàííÿ; ÊÐ - êîíöåíòðè÷íå ðåìîäåëþâàííÿ; ÅÃ - åêñöåíòðè÷íà ã³ïåðòðîô³ÿ;
ÊÃ - êîíöåíòðè÷íà ã³ïåðòðîô³ÿ; ÍÃ - íîðìàëüíà ãåîìåòð³ÿ; ²ÌÌ ËØ↓ - ³íäåêñ ìàñè ì³îêàðäà ë³âîãî

øëóíî÷êà: ó æ³íîê ≤43-95 ã/ì2 (Ì-ðåæèì), ≤44-88 ã/ì2 (B-ðåæèì); ó ÷îëîâ³ê³â ≤49-115 ã/ì2 (Ì-ðåæèì),
≤50-102 ã/ì2 (B-ðåæèì); ²ÌÌ ËØ↑ - ïîêàçíèê ïåðåâèùóº ìåæ³ íîðìè

Пацієнти з COVID-19 
(n=26) 

Пацієнти без COVID-19 
(n=42) Показники 

1 2 1 2 

Практично 
здорові особи 

(n=16) 
M±σ 

Ä³àìåòð âèñõ³äíî¿ àîðòè, ñì 3,40±0,30 
p'<0,001 

3,60±0,30 
ð"=0,001 

3,20±0,30 
ð'=0,0003 

3,10±0,20 
ð"=0,06 3,00±0,20 

Òîâùèíà ì³æøëóíî÷êîâî¿ ïåðåãîðîäêè, cì 1,30±0,20 
p'<0,001 

1,20±0,10 
ð"=0,003 

1,20±0,20 
p'<0,001 

1,10±0,10 
ð"=0,003 0,90±0,10 

Òîâùèíà çàäíüî¿ ñò³íêè ËØ, cì 1,10±0,20 
p'<0,001 

1,10±0,10 
ð"=1,00 

1,10±0,20 
p'<0,001 

1,00±0,10 
ð"=0,003 0,90±0,10 

Ê³íöåâî-ä³àñòîë³÷íèй ðîçì³ð ËØ, ñì 4,60±0,80 
ð'=0,04 

4,80±0,50 
ð"=0,15 

4,60±0,50 
ð'=0,01 

4,60±0,40 
ð"=1,0 4,30±0,60 

Ôðàêö³ÿ âèêèäó ËØ,% 48,50±9,00 
p'<0,001 

51,00±9,80 
ð"=0,20 

50,50±10,10 
p'<0,001 

56,00±8,30 
ð"=0,005 60,00±3,80 

Ïåðåäíüî-çàäí³й ðîçì³ð ë³âîãî ïåðåäñåðäÿ, cì 3,80±0,50 
p'<0,001 

4,00±0,40 
ð"=0,04 

3,70±0,40 
p'<0,001 

3,70±0,40 
ð"=1,0 2,80±0,60 

Ïåðåäíüî-çàäí³й ðîçì³ð ïðàâîãî øëóíî÷êà, cì 2,40±0,20 
p'<0,001 

2,50±0,10 
ð"=0,003 

2,40±0,30 
p'<0,001 

2,40±0,20 
ð"=1,0 2,10±0,20 

Òàáëèöÿ 3
Ïîêàçíèêè ÅõîÊÃ ó ïàö³ºíò³â ç³ STEMI çà íàÿâíîñò³ ïåðåíåñåíîãî COVID-19

1 - ïðè ïîñòóïëåíí³ ó ñòàö³îíàð (ð' - ñòàòèñòè÷íà çíà÷óù³ñòü ð³çíèö³, ó ïîð³âíÿíí³ ç ïàðàìåòðàìè íîðìè);
2 - ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ (ð" - ñòàòèñòè÷íà çíà÷óù³ñòü â³äì³ííîñò³ ì³æ ïîêàçíèêàìè

â äèíàì³ö³ ñïîñòåðåæåííÿ)
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öåíòðè÷íå ðåìîäåëþâàííÿ òà â 23,08 (9,24-
40,84)% - íîðìàëüíó ãåîìåòð³þ ËØ. Ó ïàö³-
ºíò³â áåç íàÿâíîñò³ â àíàìíåç³ COVID-19 ñïî-
ñòåð³ãàëè íîðìàëüíó ãåîìåòð³þ ËØ (38,10
(24,17-53,10)% îñ³á), êîíöåíòðè÷íå é åêñ-
öåíòðè÷íå ðåìîäåëþâàííÿ (23,81 (12,31-
37,68) ³ 7,14 (1,42-16,76)% îñ³á â³äïîâ³äíî)
òà êîíöåíòðè÷íó ã³ïåðòðîô³þ ËØ (30,95
(18,05-45,59)% îñ³á) (Òàáë. 4).

Ñåðåä ïàö³ºíò³â ç ïåðåíåñåíèì
COVID-19, ÿê ³ ç ÀÃ, òåæ ïåðåâàæàëè îñîáè ç
êîíöåíòðè÷íèì ðåìîäåëþâàííÿì òà êîíöåíò-
ðè÷íîþ ã³ïåðòðîô³ºþ ËØ, îäíàê ¿õ ÷àñòêè
áóëè á³ëüøèìè â³ä â³äïîâ³äíèõ â îñ³á ç ÀÃ, à
íîðìàëüíó ãåîìåòð³þ ËØ ìàëà ëèøå ÷åòâåð-
òà ÷àñòèíà õâîðèõ. Îòæå, íàÿâí³ñòü òàêîãî ×Ð
ÿê ïåðåíåñåíèé COVID-19 ñóïðîâîäæóºòüñÿ
ðåìîäåëþâàííÿì ì³îêàðäà, âèðàæåí³ñòü ÿêîãî
º á³ëüø çíà÷íîþ, í³æ â ïàö³ºíò³â ç ÀÃ, â³äïî-
â³äíî ðèçèê ïîÿâè íåñïðèÿòëèâèõ ïîä³é ó ï³ñ-
ëÿ³íôàðêòíèé ïåð³îä ó õâîðèõ, ùî ïåðåíåñëè
COVID-19, âèùèé, í³æ â îñ³á ç ÀÃ.

Ñåðåäí³ çíà÷åííÿ NT-proBNP ó ïàö³-
ºíò³â, ùî ìàëè ÀÃ, ïðè ïîñòóïëåíí³ ó ñòàö³î-
íàð äîñòîâ³ðíî ïåðåâèùóâàëè ðåôåðåíòí³ ³
ñòàíîâèëè 0,50 (0,30;3,30) íã/ìë, óòðèìóþ-

÷èñü ÷åðåç 6 òèæí³â íà öüîìó æ ð³âí³ (ð=0,19).
Ó õâîðèõ áåç íàÿâíîñò³ ÀÃ çíà÷åííÿ NT-
proBNP ïðè ãîñï³òàë³çàö³¿ òåæ ñòàòèñòè÷íî
çíà÷óùå ïåðåâàæàëè ìåæ³ íîðìè, ñêëàäàþ÷è
0,66 (0,30;1,40) íã/ìë, ³ çíèæóâàëèñü ÷åðåç 6
òèæí³â (äî 0,50 (0,40;1,00) íã/ìë - íà 24,24%,
ð=0,044), çàëèøàþ÷èñü äîñòîâ³ðíî âèùèìè
â³ä ïàðàìåòð³â íîðìè (Òàáë. 5).

Ñåðåäí³ çíà÷åííÿ ÑÐÏ ó ïàö³ºíò³â ç ÀÃ
ïðè ãîñï³òàë³çàö³¿ ñòàíîâèëè 8,98 (2,30;18,60)
ÌÎ/ìë, äîñòîâ³ðíî ïåðåâàæàþ÷è ìåæ³ íîðìè,
òà çìåíøèëèñü ÷åðåç 6 òèæí³â íà 74,94% - äî
2,25 (2,30;3,20) ÌÎ/ìë (ð<0,001). Ó ïàö³ºíò³â
áåç ÀÃ çíà÷åííÿ ÑÐÏ ïðè ïîñòóïëåíí³ ó ñòà-
ö³îíàð òåæ ñòàòèñòè÷íî çíà÷óùå ïåðåâèùó-
âàëè ðåôåðåíòí³, ñêëàâøè 9,02 (5,70;15,50)
ÌÎ/ìë, à ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ - 2,50
(2,30;3,60) ÌÎ/ìë (çíèçèëèñü íà 72,28%,
ð=0,03) (Òàáë. 5). Ó âñ³õ õâîðèõ, ÿê ç ÀÃ, òàê ³
áåç íå¿, ð³âí³ ÑÐÏ â äèíàì³ö³ ñïîñòåðåæåííÿ
íîðìàë³çóâàëèñü.

Ñë³ä çàçíà÷èòè, ùî ó ãðóï³ ïàö³ºíò³â
áåç íàÿâíîñò³ ÀÃ 88,89 (70,8-98,82)% îñ³á ìà-
ëè äîäàòêîâèé ×Ð - ïåðåíåñåíèé COVID-19.
Íà íàøó äóìêó, ñàìå öåé ×Ð ³ çóìîâèâ äîñòî-
â³ðíî âèù³ ð³âí³ NT-proBNP òà ÑÐÏ â ö³º¿ ãðó-

COVID-19 (n=26) Без COVID-19 (n=42) Тип 
ремоделювання Кількість 

пацієнтів 
Відсотки 

(%) 
Кількість 
пацієнтів  

Відсотки 
(%) 

ЕÐ (ІÌÌ ËØ↓) 0 0,00 3 7,14 (1,42-16,76) 
КÐ (ІÌÌ ËØ↓) 9 34,62 (17,90-53,58) 10 23,81 (12,31-37,68) 
ЕÃ (ІÌÌ ËØ↑) 0 0,00 0 0,00 
КÃ (ІÌÌ ËØ↑) 11 42,31 (24,34-61,40) 13 30,95 (18,05-45,59) 
ÍÃ 6 23,08 (9,24-40,84) 16 38,10 (24,17-53,10) 

Òàáëèöÿ 4
Îñîáëèâîñò³ ðåìîäåëþâàííÿ ë³âîãî øëóíî÷êà ó ïàö³ºíò³â ç³ STEMI, ÿê³ ïåðåíåñëè COVID-19, ïðè ãîñï³òàë³çàö³¿

ÅÐ - åêñöåíòðè÷íå ðåìîäåëþâàííÿ; ÊÐ - êîíöåíòðè÷íå ðåìîäåëþâàííÿ; ÅÃ - åêñöåíòðè÷íà ã³ïåðòðîô³ÿ;
ÊÃ - êîíöåíòðè÷íà ã³ïåðòðîô³ÿ; ÍÃ - íîðìàëüíà ãåîìåòð³ÿ; ²ÌÌ ËØ↓ - ³íäåêñ ìàñè ì³îêàðäà ë³âîãî

øëóíî÷êà: ó æ³íîê ≤43-95 ã/ì2 (Ì-ðåæèì), ≤44-88 ã/ì2 (B-ðåæèì); ó ÷îëîâ³ê³â ≤49-115 ã/ì2 (Ì-ðåæèì),
≤50-102 ã/ì2 (B-ðåæèì); ²ÌÌ ËØ↑ - ïîêàçíèê ïåðåâèùóº ìåæ³ íîðìè

Пацієнти з АГ 
(n=46) 

Пацієнти без АГ 
(n=22) Показники 

1 2 1 2 
NT-proBNP, íã/ìë 0,50 (0,30;3,30)*• 0,50 (0,40;1,30)* 0,66 (0,30;1,40)*• 0,50 (0,40;1,00)*° 
ÑÐÏ, ÌÎ/ìë 8,98 (2,30;18,60)*• 2,25 (2,30;3,20)° 9,02 (5,70;15,50)*• 2,50 (2,30;3,60)° 

Òàáëèöÿ 5
Ïîêàçíèêè NT-proBNP òà ÑÐÏ ó ïàö³ºíò³â ç³ STEMI çà íàÿâíîñò³ àðòåð³àëüíî¿ ã³ïåðòåíç³¿

1 - ïðè ïîñòóïëåíí³ ó ñòàö³îíàð; 2 - ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ; * - ð³çíèöÿ, ó ïîð³âíÿíí³ ç ïàðàìåòðàìè
íîðìè, ñòàòèñòè÷íî çíà÷óùà (ð<0,05); ° - â³äì³íí³ñòü ó äèíàì³ö³ ñïîñòåðåæåííÿ ñòàòèñòè÷íî çíà÷óùà

(ð<0,05); •  - â³äì³íí³ñòü ì³æ ïàö³ºíòàìè ç òà áåç ÀÃ ñòàòèñòè÷íî çíà÷óùà (ð<0,05)
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ïè õâîðèõ, ó ïîð³âíÿíí³ ç ïàö³ºíòàìè ç ÀÃ,
ñåðåä ÿêèõ îñ³á ç íàÿâí³ñòþ COVID-19 â
àíàìíåç³ íå áóëî.

Îòæå, îòðèìàí³ ðåçóëüòàòè âêàçóþòü,
ùî ÀÃ ñïðèÿº çáåðåæåííþ ïðîÿâ³â ÑÍ â ï³ñ-
ëÿ³íôàðêòíèé ïåð³îä, îäíàê ñóòòºâî íå âïëè-
âàº íà àêòèâí³ñòü ñèñòåìíîãî çàïàëåííÿ, ÿêå
â ïðîöåñ³ ë³êóâàííÿ, ³ç çàñòîñóâàííÿì ñó÷àñ-
íèõ ï³äõîä³â äî âåäåííÿ ö³º¿ êàòåãîð³¿ õâîðèõ,
äîñòîâ³ðíî çìåíøóº ñâîþ âèðàçí³ñòü.

Âèÿâëåíî, ùî ñåðåäí³ çíà÷åííÿ NT-
proBNP ó ïàö³ºíò³â, ùî ïåðåíåñëè COVID-
19, ïðè ãîñï³òàë³çàö³¿ äîñòîâ³ðíî ïåðåâèùó-
âàëè íîðìó òà â³äïîâ³äí³ ó õâîðèõ ³ç íàÿâí³ñ-
òþ ÀÃ (p=0,039) ³ ñêëàäàëè 0,61 (0,30;1,30) íã/ìë,
çíèçèâøèñü ÷åðåç 6 òèæí³â äî 0,55 (0,40;0,80)
íã/ìë (íà 9,82%, ð=0,021). Ó ïàö³ºíò³â, ÿê³ íå
õâîð³ëè íà COVID-19, ð³âåíü NT-proBNP ïðè
ïîñòóïëåíí³ ó ñòàö³îíàð áóâ äîñòîâ³ðíî ìåí-
øèì (ð=0,041), í³æ â îñ³á ç íàÿâí³ñòþ öüîãî
×Ð (ïðîòå ñòàòèñòè÷íî çíà÷óùå ïåðåâèùóâàâ
ðåôåðåíòí³ çíà÷åííÿ), ³ ñêëàäàâ 0,50 (0,30;
1,90) íã/ìë; óïðîäîâæ 6 òèæí³â ñïîñòåð³ãàëàñü
òåíäåíö³ÿ äî éîãî çíèæåííÿ (ð=0,40) (Òàáë. 6).

Âñòàíîâëåíî, ùî ïîêàçíèêè ÑÐÏ ó ïà-
ö³ºíò³â, ÿê³ ïåðåíåñëè â ìèíóëîìó COVID-
19, ïðè ïîñòóïëåíí³ ó ñòàö³îíàð ñòàòèñòè÷íî
íåçíà÷óùå (ð=0,50) áóëè íèæ÷èìè â³ä â³äïî-
â³äíèõ â îñ³á ç ÀÃ ³ ñêëàäàëè 8,20 (5,30;14,30)
ÌÎ/ìë (äîñòîâ³ðíî ïåðåâàæàþ÷è ìåæ³ íîð-
ìè) òà çìåíøèëèñü ÷åðåç 6 òèæí³â íà 72,56% -
äî 2,25 (1,30;2,60) ÌÎ/ìë, ð=0,006. Ñåðåäí³
çíà÷åííÿ ÑÐÏ ó õâîðèõ áåç COVID-19 â àíàì-
íåç³ ïðè ãîñï³òàë³çàö³¿ ñòàíîâèëè 9,50
(5,50;26,70) ÌÎ/ìë (äîñòîâ³ðíî ïåðåâèùóþ÷è
ðåôåðåíòí³) òà çíèçèëèñü ó ïðîöåñ³ ë³êóâàííÿ
íà 73,60%, äî 2,50 (2,30;3,70) ÌÎ/ìë (ð=0,01)
(Òàáë. 6). Ó âñ³õ õâîðèõ, ÿê ç ïåðåíåñåíèì

COVID-19, òàê ³ áåç íüîãî â àíàìíåç³, ð³âí³ ÑÐÏ
â äèíàì³ö³ ñïîñòåðåæåííÿ íîðìàë³çóâàëèñü.

Òàêèì ÷èíîì, ç'ÿñîâàíî, ùî çà íàÿâ-
íîñò³ òàêîãî ×Ð ÿê ïåðåíåñåíèé COVID-19
ïðîÿâè ÑÍ íà ìîìåíò âèíèêíåííÿ STEMI äå-
ùî á³ëüø³, í³æ ó ïàö³ºíò³â ç ÀÃ. Âîäíî÷àñ,
àêòèâí³ñòü ñèñòåìíîãî çàïàëåííÿ çà âèðàçí³ñ-
òþ íàáëèæàëàñü äî òàêî¿ â ïàö³ºíò³â ç ÀÃ ³
òåæ, ÿê ³ â îñ³á ç ÀÃ, ï³ääàâàëàñü åôåêòèâí³é
êîðåêö³¿ â ïðîöåñ³ ë³êóâàííÿ.

Ó ïåðøó äîáó ïåðåá³ãó STEMI â³äì³-
÷åíî ïðÿìèé, ñåðåäíüî¿ ñèëè êîðåëÿö³éíèé
çâ'ÿçîê ì³æ NT-proBNP òà ÑÐÏ (r=0,55;
ð=0,01) ó ïàö³ºíò³â ç ÀÃ, à òàêîæ îáåðíåíèé
ñëàáêèé òà îáåðíåíèé ñåðåäíüî¿ ñèëè - ì³æ
NT-proBNP òà ÔÂ ËØ â îñ³á ç ÀÃ ³ áåç COVID-
19 â àíàìíåç³ (r=-0,29; ð=0,06 òà r=-0,38; ð=0,01
â³äïîâ³äíî). Âèÿâëåíî òàêîæ íà ìîìåíò ãîñ-
ï³òàë³çàö³¿ ïðÿì³ ñåðåäíüî¿ ñèëè êîðåëÿö³éí³
çâ'ÿçêè ì³æ ÑÐÏ òà âåëè÷èíîþ ïîðîæíèíè
ÏØ - ó õâîðèõ áåç ÀÃ (r=0,61; ð=0,01) òà áåç
COVID-19 â àíàìíåç³ (r=0,40; ð=0,01).

Óïðîäîâæ 6 òèæí³â (ç ìîìåíòó ãîñï³-
òàë³çàö³¿) ñïîñòåð³ãàëè â³äñóòí³ñòü äèíàì³êè
âì³ñòó â êðîâ³ NT-proBNP ó ïàö³ºíò³â ç ÀÃ,
äîñòîâ³ðíå çìåíøåííÿ ð³âíÿ öüîãî ïîêàçíèêà
â îñ³á áåç ÀÃ òà ç íàÿâí³ñòþ COVID-19 â
àíàìíåç³, à òàêîæ òåíäåíö³þ äî éîãî çíèæåí-
íÿ ó õâîðèõ, ÿê³ íå ïåðåíîñèëè COVID-19.
Îäíàê ó âñ³õ âèïàäêàõ çíà÷åííÿ NT-proBNP
ïðîäîâæóâàëè ïåðåâèùóâàòè ðåôåðåíòí³, ùî
º ñâ³ä÷åííÿì çáåðåæåííÿ ïðîÿâ³â ÑÍ, çîêðåìà
çà íàÿâíîñò³ ÀÃ (Ðèñ. 1).

Íîðìàë³çàö³ÿ çíà÷åíü ÑÐÏ óïðîäîâæ
ïåð³îäó ñïîñòåðåæåííÿ â óñ³õ êàòåãîð³é ïà-
ö³ºíò³â (Ðèñ. 1) ñâ³ä÷èòü ïðî â³ä÷óòíå çìåí-
øåííÿ ç ÷àñîì àêòèâíîñò³ ñèñòåìíîãî çàïà-
ëåííÿ, ùî, íà íàøó äóìêó, çóìîâëåíå çàñòî-

Пацієнти з COVID-19 
(n=26) 

Пацієнти без COVID-19 
(n=42) Показники 

1 2 1 2 
NT-proBNP, íã/ìë 0,61 (0,30;1,30)* 0,55 (0,40;0,80)*° 0,50 (0,30;1,90)* 0,49 (0,30;1,50)* 
ÑÐÏ, ÌÎ/ìë 8,20 (5,30;14,30)* 2,25 (1,30;2,60)° 9,50 (5,50;26,70)* 2,50 (2,30;3,70)° 

Òàáëèöÿ 6
Ïîêàçíèêè NT-proBNP òà ÑÐÏ ó ïàö³ºíò³â ç³ STEMI çà íàÿâíîñò³ ïåðåíåñåíîãî COVID-19

1 - ïðè ïîñòóïëåíí³ ó ñòàö³îíàð; 2 - ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ; * - ð³çíèöÿ, ó ïîð³âíÿíí³ ç ïàðàìåòðàìè
íîðìè, ñòàòèñòè÷íî çíà÷óùà (ð<0,05); ° - â³äì³íí³ñòü ó äèíàì³ö³ ñïîñòåðåæåííÿ

ñòàòèñòè÷íî çíà÷óùà (ð<0,05)
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ñóâàííÿì îïòèìàëüíî¿ ôàðìàêîòåðàï³¿ ó ïî-
ºäíàíí³ ç Ï×ÊÂ.

Äîñë³äæåíî îñîáëèâîñò³ äèíàì³êè ïî-
êàçíèê³â ÅõîÊÃ ó ïàö³ºíò³â, ÿê³ â ñêëàä³ çà-
ãàëüíîïðèéíÿòî¿ òåðàï³¿ îòðèìóâàëè ³íã³á³òî-
ðè íàòð³éçàëåæíîãî êîòðàíñïîðòåðà ãëþêîçè
2 òèïó (³ÍÇÊÒÃ2) - äàïàãë³ôëîçèí ÷è åìïà-
ãë³ôëîçèí (Òàáë. 7).

Âñòàíîâëåíî, ùî ³ÍÇÊÒÃ2 ñïðèÿëè
çìåíøåííþ ä³àìåòðà âèñõ³äíî¿ àîðòè
(ð=0,11), ÒÇÑ ËØ (p<0,001) òà ðîçì³ð³â ËÏ

(ð=0,20), ÷îãî íå ñïîñòåð³ãàëîñü ó õâîðèõ áåç
çàñòîñóâàííÿ ³ÍÇÊÒÃ2 â ñêëàä³ êîìïëåêñíîãî
ë³êóâàííÿ. ÔÂ ËØ ìàëà òåíäåíö³þ äî çðîñ-
òàííÿ â îáîõ ãðóïàõ ïàö³ºíò³â - ÿê³ âæèâàëè
³ÍÇÊÒÃ2 òà ÿê³ ¿õ íå âæèâàëè (ð=0,13 ³ ð=0,50,
â³äïîâ³äíî).

Ó ïàö³ºíò³â ç ÀÃ, ÿê³ îòðèìóâàëè
³ÍÇÊÒÃ2, ïðîàíàë³çîâàíî äèíàì³êó âì³ñòó â
êðîâ³ NT-proBNP òà ÑÐÏ óïðîäîâæ 6 òèæí³â
ñïîñòåðåæåííÿ (Òàáë. 8).

Ç'ÿñîâàíî, ùî ïðè çàñòîñóâàíí³ ³ÍÇÊÒÃ2

Пацієнти, що приймали 
іНЗКТГ-2 

(n=32) 

Пацієнти, що не приймали 
іНЗКТГ-2 

(n=36) Показники 

1 2 1 2 

Ä³àìåòð âèñõ³äíî¿ àîðòè, ñì 3,20±0,30 
ð'=0,003 

3,10±0,30 
p"=0,11 

3,20±0,30 
ð'=0,003 

3,30±0,30 
p"=0,11 

Òîâùèíà ì³æøëóíî÷êîâî¿ ïåðåãîðîäêè, cì 1,20±0,20 
p'<0,001 

1,20±0,10 
ð"=1,00 

1,30±0,20 
p'<0,001 

1,20 ±0,10 
ð"=0,03 

Òîâùèíà çàäíüî¿ ñò³íêè ËØ, cì 1,10±0,10 
p'<0,001 

1,00±0,10 
p"<0,001 

1,10±0,20 
p'<0,001 

1,10±0,10 
p"=1,0 

Ê³íöåâî-ä³àñòîë³÷íèé ðîçì³ð ËØ, ñì 4,70±1,10 
ð'=0,03 

4,70±0,40 
ð"=1,00 

4,70±0,40 
ð'=0,0003 

4,70±0,50 
ð"=1,00 

Ôðàêö³ÿ âèêèäó ËØ,% 44,4±7,00 
ð=0,001 

46,60±6,80 
ð"=0,13 

48,90±10,20 
p'<0,001 

50,40±9,20 
ð"=0,50 

Ïåðåäíüî-çàäí³é ðîçì³ð ë³âîãî ïåðåäñåðäÿ, cì 3,90±0,30 
p'<0,001 

3,80±0,40 
ð"=0,20 

3,80±0,50 
p'<0,001 

3,80±0,40 
ð"=1,00 

Ïåðåäíüî-çàäí³é ðîçì³ð ïðàâîãî øëóíî÷êà, cì 2,40±0,30 
p'<0,001 

2,40±0,10 
ð"=1,00 

2,40±0,30 
p'<0,001 

2,40±0,20 
ð"=1,00 

Òàáëèöÿ 7
Ïîêàçíèêè ÅõîÊÃ ó ïàö³ºíò³â ç³ STEMI, ³ç âðàõóâàííÿì çàñòîñóâàííÿ ³ÍÇÊÒÃ2

1 - ïðè ïîñòóïëåíí³ ó ñòàö³îíàð (ð' - ñòàòèñòè÷íà çíà÷óù³ñòü ð³çíèö³, ó ïîð³âíÿíí³ ç ïàðàìåòðàìè íîðìè);
2 - ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ (ð" - ñòàòèñòè÷íà çíà÷óù³ñòü â³äì³ííîñò³ ì³æ ïîêàçíèêàìè

â äèíàì³ö³ ñïîñòåðåæåííÿ)
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ñïîñòåð³ãàëàñü òåíäåíö³ÿ äî çíèæåííÿ ð³âíÿ
NT-proBNP (ð=0,40), â òîé ÷àñ ÿê ó õâîðèõ
áåç éîãî çàñòîñóâàííÿ âì³ñò ó êðîâ³ öüîãî á³î-
ìàðêåðà íåçíà÷íî çðîñòàâ (ð=0,05). Â³äì³÷åíî
òàêîæ, ùî çíà÷åííÿ ÑÐÏ çà óìîâè ïðèéìàííÿ
³ÍÇÊÒÃ2 çìåíøóâàëèñü óïðîäîâæ ïåð³îäó
ñïîñòåðåæåííÿ íà 74,84%, çà â³äñóòíîñò³ æ
³ÍÇÊÒÃ2 - íà 71,25%.

Ï³äñóìîâóþ÷è ðåçóëüòàòè äîñë³äæåí-
íÿ, õîò³ëè á ïðèâåðíóòè óâàãó êë³í³öèñò³â äî
ç'ÿñîâàíèõ íàìè âàæëèâèõ îñîáëèâîñòåé ïå-
ðåá³ãó STEMI çà íàÿâíîñò³ òàêèõ ×Ð ÿê ÀÃ òà
ïåðåíåñåíèé COVID-19. Íà ñüîãîäí³ ÀÃ, çã³ä-
íî ðåçóëüòàò³â áàãàòüîõ äîñë³äæåíü, ðîçãëÿ-
äàºòüñÿ ÿê áåççàïåðå÷íèé ×Ð êàðä³îâàñêóëÿð-
íî¿ ïàòîëîã³¿ [8]. COVID-19 çà ðåçóëüòàòàìè
íàøîãî äîñë³äæåííÿ âèÿâèâñÿ êîíêóðåíòíî
ñïðîìîæíèì ×Ð - ùîäî ïðîÿâ³â ÑÍ é àêòèâ-
íîñò³ ñèñòåìíîãî çàïàëåííÿ.

Âèñíîâêè
1. Ïàòîëîã³÷íå ðåìîäåëþâàííÿ ì³îêàðäà (ç ïå-
ðåâàæàííÿì êîíöåíòðè÷íî¿ ã³ïåðòðîô³¿ òà
êîíöåíòðè÷íîãî ðåìîäåëþâàííÿ ë³âîãî øëó-
íî÷êà), ïðèòàìàííå ïàö³ºíòàì ç àðòåð³àëüíîþ
ã³ïåðòåíç³ºþ, ïîã³ðøóº (çã³äíî äèíàì³êè âì³ñ-
òó ó êðîâ³ NT-proBNP) çà íàÿâíîñò³ STEMI
ïåðåá³ã ðàííüîãî ï³ñëÿ³íôàðêòíîãî ïåð³îäó,
ñïðèÿþ÷è çáåðåæåííþ ïðîÿâ³â ñåðöåâî¿ íå-
äîñòàòíîñò³.
2. Ó ïàö³ºíò³â, ùî ïåðåíåñëè COVID-19, íà

ìîìåíò ïîÿâè STEMI ðåºñòðóþòüñÿ êîíöåíò-
ðè÷íà ã³ïåðòðîô³ÿ (ìàéæå â ïîëîâèíè õâîðèõ)
òà êîíöåíòðè÷íå ðåìîäåëþâàííÿ (ïðàêòè÷íî
â òðåòèíè îñ³á) ë³âîãî øëóíî÷êà, ùî ñóïðî-
âîäæóºòüñÿ á³ëüø çíà÷íèì çíèæåííÿì ôðàê-
ö³¿ âèêèäó ë³âîãî øëóíî÷êà òà äîñòîâ³ðíî âè-
ùèìè çíà÷åííÿìè NT-proBNP, ó ïîð³âíÿíí³ ç
ïàö³ºíòàìè ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ
(ð=0,50 òà p=0,039, â³äïîâ³äíî).
3. Ïåðåíåñåíèé COVID-19 ñë³ä ðîçãëÿäàòè,
ïîðÿä ç àðòåð³àëüíîþ ã³ïåðòåíç³ºþ, âàæëèâèì
÷èííèêîì ðèçèêó íåñïðèÿòëèâîãî ïåðåá³ãó
STEMI.
4. Çàñòîñóâàííÿ ³ÍÇÊÒÃ2 â ñêëàä³ êîìïëåêñ-
íîãî ë³êóâàííÿ ïàö³ºíò³â ³ç STEMI ñïðèÿº ïî-
êðàùåííþ ãåîìåòð³¿ ñåðöÿ (çà ïîêàçíèêàìè
ÅõîÊÃ) òà çìåíøåííþ ïðîÿâ³â ÑÍ (çã³äíî äè-
íàì³êè çíà÷åíü NT-proBNP) é àêòèâíîñò³ ñèñ-
òåìíîãî çàïàëåííÿ (çã³äíî ð³âíÿ ÑÐÏ).

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïåðåä-
áà÷àþòü àíàë³ç êàðä³àëüíèõ ïîä³é, ùî âèíè-
êàþòü â ðàíí³é òà â³ääàëåíèé ï³ñëÿ³íôàðêò-
íèé ïåð³îä ó ïàö³ºíò³â ³ç STEMI, ÿê³ ï³ääàâà-
ëèñü ðåâàñêóëÿðèçàö³¿ ì³îêàðäà øëÿõîì
Ï×ÊÂ, ¿õ çàëåæí³ñòü â³ä ð³çíèõ ×Ð, ç âèçíà-
÷åííÿì íåçàëåæíèõ ïðåäèêòîð³â ïîÿâè öèõ
ïîä³é.
Êîíôë³êò ³íòåðåñ³â â³äñóòí³é.
Äîñë³äæåííÿ íå âèìàãàëî ô³íàíñîâî¿ ï³ä-
òðèìêè.

Пацієíтè, щî прèймалè 
іНЗКТГ2 

(n=15) 

Пацієíтè, щî íе прèймалè 
іНЗКТГ2 

(n=31) Пîêазíèêè  

1 2 1 2 

NT-proBNP, íã/ìë 0,60 (0,50;4,40) 
ð'=0,07 

0,50 (0,30;0,60) 
ð"=0,40 
ð'=0,20 

0,50 (0,30;1,50) 
ð'=0,03 

0,60 (0,40;1,00) 
ð"=0,05 
ð'=0,30 

ÑÐÏ, МО/ìë 15,50 (4,80;23,90) 
ð'=0,02 

3,90 (3,70;4,10) 
p"<0,001 
p'=0,20 

8,00 (3,50;15,40) 
ð'=0,008 

2,30 (2,30;3,40) 
p"<0,001 
ð'=0,40 

Òàáëèöÿ 8
Ïîêàçíèêè NT-proBNP òà ÑÐÏ ó ïàö³ºíò³â ç³ STEMI çà íàÿâíîñò³ àðòåð³àëüíî¿ ã³ïåðòåíç³¿,

ç âðàõóâàííÿì çàñòîñóâàííÿ ³ÍÇÊÒÃ2

1 - ïðè ïîñòóïëåíí³ ó ñòàö³îíàð; 2 - ÷åðåç 6 òèæí³â ñïîñòåðåæåííÿ; ð' - ñòàòèñòè÷íà çíà÷óù³ñòü ð³çíèö³, ó
ïîð³âíÿíí³ ç ïàðàìåòðàìè íîðìè; ð" - ñòàòèñòè÷íà çíà÷óù³ñòü â³äì³ííîñò³ ì³æ ïîêàçíèêàìè

â äèíàì³ö³ ñïîñòåðåæåííÿ
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STRUCTURAL AND FUNCTIONAL STATE OF THE MYOCARDIUM AND SYSTEMIC
INFLAMMATION ACTIVITY IN PATIENTS WITH ACUTE ST-SEGMENT ELEVATION
MYOCARDIAL INFARCTION IN THE PRESENCE OF ARTERIAL HYPERTENSION
AND PREVIOUS COVID-19
Introduction
ST-elevation myocardial infarction (STEMI) is
one of the most threatening types of coronary
heart disease (CHD), which can lead to death
and needs urgent treatment. Such risk factors
(RFs) as arterial hypertension (AH) and previous
COVID-19 significantly complicate the course
of the disease and affect the structural and
functional status of the myocardium, thus
worsening the patient's prognosis.

AH, which often accompanies acute
myocardial infarction, contributes to left
ventricular (LV) remodeling, which subsequently
leads to the development of heart failure (HF).
According to the findings, arterial hypertension
is not associated with larger infarct volume or
more severe microvascular obstruction after
primary percutaneous coronary intervention for
STEMI [1]. However, arterial hypertension,
which is present in many patients with AMI, is
associated with higher mortality and morbidity
rates, both in the short- and long-term [2].

The COVID-19 pandemic had a significant
impact on the features of the course of AMI: the
coronavirus disease reduced the number of
hospitalizations, but mortality in patients with
STEMI increased [3]. It was found that COVID-
19 significantly increases the risk of AMI and
ischemic stroke, this risk being highest during the
first week of infection [4, 5].

COVID-19 can cause cardiovascular
damage through several pathogenic mechanisms.
Upon entering the body, the SARS-CoV-2 virus
has a direct cardiotoxic effect by the expression of
angiotensin-converting enzyme 2 in myocardial cells.
Coronavirus causes endothelial and microvascular
dysfunction. Furthermore, in patients affected by
the SARS-CoV-2 virus, a maladaptive immune
response occurs - a cytokine storm. Excess
proinflammatory cytokines may lead to vascular and
myocardial inflammation, plaque instability, and
thrombophilia. The most common cardiovascular

manifestations of COVID-19 include myocarditis,
myocardial infarction (MI), arrhythmias, heart
failure (HF), arterial and venous thromboembolism,
and cardiogenic shock [5-8]. Patients with COVID-
19 who have had AMI and survived have a high
risk of adverse cardiovascular events and increased
mortality compared to the general population [6],
as evidenced by the analysis of the results of long-
term follow-up of such patients during the
pandemic [7, 9].

Accordingly, the study of the impact of
such risk factors as arterial hypertension and
previous COVID-19 on the structural and
functional status of the myocardium in patients
with AMI makes an important contribution to
the understanding of the pathophysiological
processes that accompany the course of the
disease and creates the foundation for optimizing
the management of such category of patients. In
this context, it is important to identify the
manifestations of systemic inflammation, the
elevated level of which is currently a recognized
unfavorable CHD-related marker. Therefore, our
study is relevant, as it aims to solve critical
challenges facing modern medicine.

Purpose. To identify the features of the
impact of such risk factors as arterial hypertension
and previous COVID-19 on the structural and
functional status of myocardium and levels of
systemic inflammation in patients with acute ST-
segment elevation myocardial infarction.

Materials and Methods
The study was performed in 2023-2024 at the
Department of Cardiology and Reperfusion
Therapy of St. Panteleimon Hospital, and the
Infarction Department of the Municipal
Nonprofit Enterprise of the Lviv Regional
Council "Lviv Regional Clinical Treatment and
Diagnostic Cardiology Center".

The patients were examined after
obtaining their written informed consent, in
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accordance with the Declaration of Helsinki, the
Council of Europe Convention on Human Rights
and Biomedicine, respective laws of Ukraine and
international acts; the said examination was
approved by the Bioethics Committee of the
Danylo Halytsky Lviv National Medical
University (Minutes No. 1 of the Meeting of the
Ethics Committee for Research, Experimental
Development, and Scientific Works of January
23, 2023).

The study includes 68 patients with
STEMI aged 45 to 83 (mean age - 63.80±9.30
years) who underwent primary percutaneous
coronary intervention (PPCI) with stenting of the
primary infarct-related artery (IRA) within 24
hours of the onset of clinical manifestations. The
proportion of men is 71.43 (60.36-81.33)%, and
the proportion of women - 28.57 (18.67-
39.64)%. The AH was diagnosed in 46 patients,
and 26 of them have had a history of COVID-19
(67.64 (56.14-78.17)% and 38.24 (27.12-
50.01)% of all patients, respectively); 17 patients
had both risk factors, their proportion in the total
sample was 25.00 (15.51-35.90)%.

All patients underwent routine examinations
according to local clinical guidelines. Additionally,
the blood levels of natriuretic peptide (NT-
proBNP, normal indicators: 0-0.45 ng/ml) and
C-reactive protein (CRP, normal indices: <6 IU/

ml) were measured with the use of fluorescent
immunoassay, and cardiac ultrasound was
performed at the inpatient stage of treatment and
after 6 weeks of follow-up.

The findings were evaluated utilizing
descriptive methods of statistical analysis
(arithmetic mean and standard deviation; median
and percentile, proportions and 95% confidence
intervals for these calculated by Wald and Fisher
methods), unpaired Student's t-test, and Pearson
correlation analysis.

Results and Discussion
The echocardiography results (Echo) showed
that patients with AH had a significant increase
in the interventricular septum (IVS) and posterior
wall (PW) thickness of the LV (ð<0.001 and
ð<0.001, respectively) upon hospital admission,
which was also inherent in patients without AH
(ð<0.001 and ð<0.001, respectively); follow-up
control shows that the IVS and PW thickness of
the LV in both cases remained unchanged. Upon
hospital admission, LV ejection fraction (EF) was
significantly reduced both in patients with
hypertension (p<0.001) and without it, (p<0.001)
(without a statistically significant difference
between the patient populations), and increased
over 6 weeks (p=0.003 - in AH, p=0.02 - in
patients without AH) (Table 1).

Patients with AH (n=46) Patients without AH (n=22) 

Indicators 1 2 1 2 

Apparently 
healthy individuals 

(n=16) 
M±σ 

Ascending aortic diameter, cm 3.20±0.30 
ð'=0.003 

3.30±0.40 
ð"=0.18 

3.30±0.30 
p'<0.001 

3.20±0.30 
ð"=0.11 3.00±0.20 

Interventricular septal thickness, cm 1.20±0.20 
p'<0.001 

1.20±0.10 
ð"=1.00 

1.20±0.10 
p'<0.001 

1.20±0.10 
ð"=1.00 0.90±0.10 

LV posterior wall thickness, cm 1.10±0.20 
p'<0.001 

1.10±0.10 
ð"=1.00 

1.10±0.10 
p'<0.001 

1.10±0.10 
ð"=1.00 0.90±0.10 

LV end-diastolic dimension, cm 4.50±0.70 
ð'=0.14 

4.70±0.50 
ð"=0.12 

4.80±0.30 
p'<0.001 

4.70±0.40 
ð"=0.18 4.30±0.60 

LV ejection fraction,% 50.00±9.40 
p'<0.001 

55.30±6.80 
p"=0.003 

49.60±10.30 
p'<0.001 

54.90±11.30 
p"=0.02 60.00±3.80 

Anteroposterior size of the left atrium, cm 3.80±0.50 
p'<0.001 

3.80±0.40 
ð"=1.0 

3.60±0.50 
p'<0.001 

3.80±0.30 
ð"=0.02 2.80±0.60 

Anteroposterior size of the right ventricle, cm 2.30±0.30 
ð'=0.0003 

2.40±0.10 
ð"=0.06 

2.50±0.20 
p'<0.001 

2.40±0.30 
ð"=0.06 2.10±0.20 

Table 1
Echo indicators in hypertensive patients with STEMI

1 - upon hospital admission (ð' - the statistical significance of the difference compared to normal values);
2 - after 6 weeks of follow-up (ð" - the statistical significance of the difference between the indicators

as of the follow-up control)
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A significant increase in the ascending
aortic diameter was also noted (Table 1) both in
patients with hypertension and non-hypertensive
patients (ð=0.003; ð<0.001, respectively),
however, during treatment, a tendency for this
indicator to increase was observed in patients
with hypertension, and in non-hypertensive
patients - to decrease. The LV end-diastolic
dimension (EDD) statistically insignificantly
(ð=0.12) increased in hypertensive patients
within 6 weeks, and in non-hypertensive patients
it slightly decreased (ð=0.18). In all patients, a
significant increase in the size of the left atrium
(LA) and right ventricle (RV) was observed,
without statistically substantial dynamics during
the follow-up period.

The analysis of Echo parameters showed
that upon hospital admission, patients with
STEMI and concomitant hypertension had
concentric LV hypertrophy in 32.61 (19.97-
46.69)% of cases, concentric remodeling was
recorded in 26.09 (14.56-39.59)% of patients,
eccentric remodeling was recorded in 2.17 (0.00-
8.31)% of patients, and normal LV geometry was
recorded in 39.13 (25.67-53.49)% of patients.
Meanwhile, 50.00 (29.71-70.29)% of non-
hypertensive patients had normal LV geometry,
9.09 (0.94-24.28)% had concentric remodeling,
4.55 (0.00-16.91)% had eccentric remodeling,
and the remaining 36.36 (18.02-57.06)% had
concentric LV hypertrophy (Table 2).

In summary, approximately one in four
patients with AH had concentric LV remodeling
upon hospital admission, and one in three
patients had concentric LV hypertrophy, which,

according to modern medicine, is a predictor of
unfavorable MI course [10]. Almost 40% of
patients with AH had normal LV geometry,
which, in our opinion, indicates adequate blood
pressure control in such patients.

Half of the non-hypertensive patients had
normal LV geometry, and one-third had
concentric hypertrophy, which was apparently
due to other comorbidities in these patients.

Consequently, the results of the study
indicate that such an RF as arterial hypertension
induces pathological myocardial remodeling.
According to the results of many studies [10-
12], MI in such patients is accompanied by an
increased risk of adverse cardiac events in the
postinfarction period.

Echo data revealed that in patients with
COVID-19, just like in patients with AH, IVS
thickness was significantly increased upon
hospital admission (ð<0.001). Still, its values
were slightly higher than those of patients with
AH (ð=0.50) and decreased within 6 weeks
(ð=0.003) (Table 3).

It was found that LV EF in patients with
COVID-19 was significantly lower than normal
values upon hospital admission (p<0.001), and
its values were lower than those in patients with
AH (p=0.43). During the follow-up period, LV
EF increased (p=0.20) in patients with previous
COVID-19 but less significantly than in
hypertensive patients, and its values after 6
weeks were slightly lower than in hypertensive
patients (p=0.02) (Table 3).

It was noted that there was a tendency
for higher ascending aortic diameter (p=0.002)
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AH (n=46) Without AH (n=22) Type 
of remodeling Number of 

patients 
Percentage 

(%) 
Number of 

patients 
Percentage 

(%) 
ER (LVMI↓) 1 2.17 (0.00-8.31) 1 4.55 (0.00-16.91) 
CR (LVMI↓) 12 26.09 (14.56-39.59) 2 9.09 (0.94-24.28) 
EH (LVMI↑) 0 0.00 0 0.00 
CH (LVMI↑) 15 32.61 (19.97-46.69) 8 36.36 (18.02-57.06) 
NG 18 39.13 (25.67-53.49) 11 50.00 (29.71-70.29) 

Table 2
Features of left ventricular remodeling in patients with STEMI and concomitant arterial hypertension

 upon hospital admission

ER - eccentric remodeling; CR - concentric remodeling; EH - eccentric hypertrophy; CH - concentric hypertrophy;
NG - normal geometry; LVMI↓ - left ventricular mass index: in women ≤43-95 g/m2 (M-mode), ≤44-88 g/m2 (B-

mode); in men ≤49-115 g/m2 (M-mode), ≤50-102 g/m2 (B-mode); LVMI↑ - the indicator exceeds the normal limits
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and LVED (p=0.50) among patients with
previous COVID-19, compared with patients
with AH. During the follow-up period, the values
of the said parameters increased (statistically
insignificant), which was not observed in patients
without previous COVID-19. Left atrial and right
ventricular dimensions were significantly
increased in all patients, but the tendency for
their growth was observed only in patients with
previous COVID-19 (Table 3).

42.31 (24.34-61.40)% of patients with
previous COVID-19 (Table 3) had concentric LV
hypertrophy upon hospital admission, 34.62
(17.90-53.58)% - concentric remodeling, and
23.08 (9.24-40.84)% had normal LV geometry.
Patients who did not have COVID-19 had normal
LV geometry (38.10 (24.17-53.10)% of patients),
concentric and eccentric remodeling (23.81

(12.31-37.68)% and 7.14 (1.42-16.76)%,
respectively), and concentric LV hypertrophy
(30.95 (18.05-45.59)%) (Table 4).

In patients with previous COVID-19, just
like among hypertensive patients, individuals
with concentric LV remodeling and concentric
LV hypertrophy predominated but their
proportions were higher than those in patients
with AH, and only a quarter of patients had
normal LV geometry. Consequently, such an RF
as COVID-19 is accompanied by cardiac
remodeling, the severity of which is more
significant than in hypertensive patients, and,
respectively, the risk of adverse events in the
postinfarction period in patients with previous
COVID-19 is higher than in patients with AH.

The mean NT-proBNP values in patients
with AH upon hospital admission significantly
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Patients with COVID-19 
(n=26) 

Patients without COVID-19 
(n=42) Indicators 

1 2 1 2 

Apparently 
healthy individuals 

(n=16) 
M±σ 

Ascending aortic diameter, cm 3.40±0.30 
p'<0.001 

3.60±0.30 
р”=0.001 

3.20±0.30 
р'=0.0003 

3.10±0.20 
р"=0.06 3.00±0.20 

Interventricular septal thickness, cm 1.30±0.20 
p'<0.001 

1.20±0.10 
р"=0.003 

1.20±0.20 
p'<0.001 

1.10±0.10 
р"=0.003 0.90±0.10 

LV posterior wall thickness, cm 1.10±0.20 
p'<0.001 

1.10±0.10 
р"=1.00 

1.10±0.20 
p'<0.001 

1.00±0.10 
р"=0.003 0.90±0.10 

LV end-diastolic dimension, cm 4.60±0.80 
р’=0.04 

4.80±0.50 
р”=0.15 

4.60±0.50 
р’=0.01 

4.60±0.40 
р"=1.0 4.30±0.60 

LV ejection fraction,% 48.50±9.00 
p'<0.001 

51.00±9.80 
р"=0.20 

50.50±10.10 
p'<0.001 

56.00±8.30 
р"=0.005 60.00±3.80 

Anteroposterior size of the left atrium, cm 3.80±0.50 
p'<0.001 

4.00±0.40 
р"=0.04 

3.70±0.40 
p'<0.001 

3.70±0.40 
р"=1.0 2.80±0.60 

Anteroposterior size of the right ventricle, cm 2.40±0.20 
p'<0.001 

2.50±0.10 
р"=0.003 

2.40±0.30 
p'<0.001 

2.40±0.20 
р"=1.0 2.10±0.20 

Table 3
Echo indicators in patients with STEMI and previous COVID-19

1 - upon hospital admission (ð' - the statistical significance of the difference compared to normal values); 2 - after 6
weeks of follow-up (ð" - the statistical significance of the difference between the indicators as of the follow-up control)

COVID-19 (n-26) Without COVID-19 (n=42) Type 
of remodeling Number of 

patients 
Percentage 

(%) 
Number of 

patients 
Percentage 

(%) 
ER (LVMI↓) 0 0.00 3 7.14 (1.42-16.76) 
CR (LVMI↓) 9 34.62 (17.90-53.58) 10 23.81 (12.31-37.68) 
EH (LVMI↑) 0 0.00 0 0.00 
CH (LVMI↑) 11 42.31 (24.34-61.40) 13 30.95 (18.05-45.59) 
NG 6 23.08 (9.24-40.84) 16 38.10 (24.17-53.10) 

Table 4
Features of left ventricular remodeling in patients with STEMI and previous COVID-19 upon hospital admission

ER - eccentric remodeling; CR - concentric remodeling; EH - eccentric hypertrophy; CH - concentric hypertrophy;
NG - normal geometry; LVMI↓ - left ventricular mass index: in women ≤43-95 g/m2 (M-mode), ≤44-88 g/m2 (B-

mode); in men ≤49-115 g/m2 (M-mode), ≤50-102 g/m2 (B-mode); LVMI↑ - the indicator exceeds the normal limits
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exceeded the normal values and amounted to
0.50 (0.30; 3.30) ng/ml, remaining at the same
level after 6 weeks (ð=0.19). In non-hypertensive
patients, NT-proBNP values also statistically
significantly exceeded the normal limits upon
hospital admission, amounting to 0.66 (0.30;
1.40) ng/ml, and decreased after 6 weeks (to 0.50
(0.40; 1.00) ng/ml - by 24.24%, ð=0.044),
remaining significantly higher than the normal
values (Table 5).

Mean CRP values in hypertensive patients
upon hospital admission were 8.98 (2.30; 18.60)
IU/ml, significantly exceeding the normal limits,
and decreased by 74.94% - to 2.25 (2.30; 3.20) IU/
ml after 6 weeks (p<0.001). In non-hypertensive
patients, CRP values also statistically significantly
exceeded the normal values upon hospital
admission, amounting to 9.02 (5.70; 15.50) IU/
ml, and after 6 weeks of follow-up - to 2.50 (2.30;
3.60) IU/ml (decreased by 72.28%, p=0.03)
(Table 5).  In all patients, both with and without
AH, CRP levels normalized during the follow-
up control.

It should be noted that in the group of
non-hypertensive patients, 88.89 (70.8-98.82)%
of patients had an additional RF - previous
COVID-19. We believe that this particular RF
contributed to the significantly higher NT-
proBNP and CRP levels in this group of patients
as compared with hypertensive patients, among
whom there were no patients with previous
COVID-19.

Thus, the results indicate that AH
contributes to the preservation of HF manifestations
in the postinfarction period but does not
significantly affect systemic inflammation,
which significantly reduces its severity during

treatment using modern approaches to the
management of the said category of patients.

It was found that the mean NT-proBNP
values in patients with previous COVID-19
significantly exceeded the normal values upon
hospital admission and were corresponding to
those in hypertensive patients (p=0.039) and
amounted to 0.61 (0.30; 1.30) ng/ml, decreasing
after 6 weeks to 0.55 (0.40; 0.80) ng/ml (by
9.82%, ð=0.021). In patients who did not have
COVID-19, the NT-proBNP level was
significantly lower upon hospital admission
(ð=0.041) than in patients with this RF (but
statistically significantly higher than the normal
values) and amounted to 0.50 (0.30; 1.90) ng/
ml; within 6 weeks, there was a tendency to its
decrease (ð=0.40) (Table 6).

Mean CRP values in patients with
previous COVID-19 upon hospital admission
were found to be statistically insignificantly
(ð=0.50) lower than those in patients with AH
and amounted to 8.20 (5.30; 14.30) IU/ml,
significantly exceeding the normal limits, and
decreased by 72.56% - to 2.25 (1.30; 2.60) IU/
ml after 6 weeks, ð=0.006. Mean CRP values in
patients without previous COVID-19 were 9.50
(5.50; 26.70) IU/ml upon hospital admission
(significantly higher than the normal values) and
decreased during treatment by 73.60%, to 2.50
(2.30; 3.70) IU/ml (ð=0.01) (Table 6). In all
patients, both with and without previous
COVID-19, CRP levels normalized during the
follow-up control.

Accordingly, it was found that with such
an RF as previous COVID-19, the manifestations
of HF at the time of STEMI onset are slightly
more pronounced than in hypertensive patients.

Clinical medicine                                                                                                                              Êë³í³÷íà ìåäèöèíà

Patients with AH 
(n=46) 

Patients without AH 
(n=22) Indicators 

1 2 1 2 
NT-proBNP, ng/ml 0.50 (0.30; 3.30)*• 0.50 (0.40; 1.30)* 0.66 (0.30; 1.40)*• 0.50 (0.40; 1.00)*° 
CRP, IU/ml 8.98 (2.30; 18.60)*• 2.25 (2.30; 3.20)° 9.02 (5.70; 15.50)*• 2.50 (2.30; 3.60)° 

Table 5
NT-proBNP and CRP indicators in hypertensive patients with STEMI

1 - upon hospital admission; 2 - after 6 weeks of follow-up; * - the statistical significance of the difference compared
to normal values, is statistically significant (ð<0.05); ° - the statistical significance of the difference as per follow-up

control (ð<0.05); •  - the statistical significance of the difference between hypertensive
and non-hypertensive patients (p<0.05)
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At the same time, the severity of systemic
inflammation approached that of hypertensive
patients and, just as in hypertensive patients, was
effectively corrected during treatment.

On the first day of STEMI, a moderate
direct correlation between NT-proBNP and CRP
(r=0.55; ð=0.01) in hypertensive patients was
recorded, as well as an inverse weak and moderate
inverse correlation between NT-proBNP and LV
EF in patients with AH and without previous
COVID-19 (r=-0.29; ð=0.06 and r=-0.38; ð=0.01,
respectively). Upon hospital admission, moderate
direct correlations between CRP and RV cavity
dimensions were also established in patients
without previous AH (r=0.61; ð=0.01) and previous
COVID-19 (r=0.40; ð=0.01).

Within 6 weeks (from the moment of

hospital admission), we recorded no dynamics
of NT-proBNP blood level in hypertensive
patients, its significant decrease in non-
hypertensive patients and those with previous
COVID-19, and a tendency to its decrease in
patients who didn't have COVID-19. However,
in all cases, NT-proBNP levels continued to
exceed the normal values, which indicates the
persistence of HF manifestations, in particular
in hypertensive patients (Fig. 1).

The normalization of CRP levels during
the follow-up period in all categories of patients
(Fig. 1) indicates a significant decrease in
systemic inflammation over time, which, we
believe, is due to the use of optimal medical
therapy in combination with PPCI.

The peculiarities of the dynamics of Echo

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine

Fig. 1
Dynamics of NT-proBNP and CRP levels during 6 weeks of follow-up

Patients with COVID-19 
(n=26) 

Patients without COVID-19 
(n=42) Indicators 

1 2 1 2 
NT-proBNP, ng/ml 0.61 (0.30; 1.30)* 0.55 (0.40; 0.80)*° 0.50 (0.30; 1.90)* 0.49 (0.30; 1.50)* 
CRP, IU/ml 8.20 (5.30; 14.30)* 2.25 (1.30; 2.60)° 9.50 (5.50; 26.70)* 2.50 (2.30; 3.70)° 

Table 6
NT-proBNP and CRP indicators in patients with STEMI and previous COVID-19

1 - upon hospital admission; 2 - after 6 weeks of follow-up; * - the statistical significance of the difference compared
to normal values, is statistically significant (ð<0.05); ° - the statistical significance of the difference

as per follow-up control (ð<0.05)
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indicators were studied in patients who received
sodium-glucose cotransporter-2 (SGLT2)
inhibitors (dapagliflozin or empagliflozin) as part
of conventional therapy (Table 7).

SGLT2 inhibitors were found to
contribute to a decrease in the ascending aortic
diameter (ð=0.11), PW thickness of the LV
(p<0.001), and left atrial dimensions (ð=0.20),
which was not observed in patients who did not
take SGLT2 inhibitors as part of their
comprehensive treatment. LV EF tended to
increase in both groups of patients - those who
took SGLT2 inhibitors and those who did not
(ð=0.13 and ð=0.50, respectively).

The dynamics of NT-proBNP and CRP
blood levels during 6 weeks of follow-up were
analyzed in hypertensive patients treated with

SGLT2 inhibitors (Table 8).
It was found that with the intake of

SGLT2 inhibitors, there was a tendency to the
decrease of the NT-proBNP level (ð=0.40), while
in patients who didn't take these, the NT-proBNP
blood level slightly increased (p=0.05). It was
also established that CRP blood levels decreased
by 74.84% during the follow-up period in patients
who took SGLT2 inhibitors, and by 71.25% - in
patients who didn't take SGLT2 inhibitors.

Based on the results of the study, we would
like to draw the attention of clinicians to the
important features of the course of STEMI that we
have identified in the presence of such RFs as
arterial hypertension and previous COVID-19. To
date, arterial hypertension, according to the results
of many studies, is considered an indisputable RF

Patients who took 
SGLT2 inhibitors 

(n=32) 

Patients who did not take 
SGLT2 inhibitors 

(n=36) Indicators 

1 2 1 2 

Ascending aortic diameter, cm 3.20±0.30 
ð'=0.003 

3.10±0.30 
p"=0.11 

3.20±0.30 
ð'=0.003 

3.30±0.30 
p"=0.11 

Interventricular septal thickness, cm 1.20±0.20 
p'<0.001 

1.20±0.10 
ð"=1.00 

1.30±0.20 
p'<0.001 

1.20±0.10 
ð"=0.03 

LV posterior wall thickness, cm 1.10±0.10 
p'<0.001 

1.00±0.10 
p"<0.001 

1.10±0.20 
p'<0.001 

1.10±0.10 
p"=1.0 

LV end-diastolic dimension, cm 4.70±1.10 
ð'=0.03 

4.70±0.40 
ð"=1.00 

4.70±0.40 
ð'=0.0003 

4.70±0.50 
ð"=1.00 

LV ejection fraction,% 44.4±7.00 
ð=0.001 

46.60±6.80 
ð"=0.13 

48.90±10.20 
p'<0.001 

50.40±9.20 
ð"=0.50 

Anteroposterior size of the left atrium, cm 3.90±0.30 
p'<0.001 

3.80±0.40 
ð"=0.20 

3.80±0.50 
p'<0.001 

3.80±0.40 
ð"=1.00 

Anteroposterior size of the right ventricle, cm 2.40±0.30 
p'<0.001 

2.40±0.10 
ð"=1.00 

2.40±0.30 
p'<0.001 

2.40±0.20 
ð"=1.00 

Table 7
Echo indicators in patients with STEMI, taking into account the use of SGLT2

1 - upon hospital admission (ð' - the statistical significance of the difference compared to normal indicators);
2 - after 6 weeks of follow-up (ð" - the statistical significance of the difference between the indicators

as of the follow-up control)

Patients who took 
SGLT2 inhibitors 

(n=15) 

Patients who did not take 
SGLT2 inhibitors 

(n=31) Indicators  

1 2 1 2 

NT-proBNP, ng/ml 0.60 (0.50; 4.40) 
ð'=0.07 

0.50 (0.30; 0.60) 
ð"=0.40 
ð'=0.20 

0.50 (0.30; 1.50) 
ð'=0.03 

0.60 (0.40; 1.00) 
ð"=0.05 
ð'=0.30 

CRP, IU/ml 15.50 (4.80; 23.90) 
ð'=0.02 

3.90 (3.70; 4.10) 
p"<0.001 
p'=0.20 

8.00 (3.50; 15.40) 
ð'=0.008 

2.30 (2.30; 3.40) 
p"<0.001 
ð'=0.40 

Table 8
NT-proBNP and CRP indicators in hypertensive patients with STEMI, taking into account the intake of SGLT2

1 - upon hospital admission; 2 - after 6 weeks of follow-up; ð' - the statistical significance of the difference compared
to normal indicators; ð" - the statistical significance of the difference between the indicators

as of the follow-up control
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of cardiovascular pathology [8]. According to the
results of our study, COVID-19 proved to be a
competitive RF in terms of HF manifestations and
systemic inflammation.

Conclusions
1. Pathological cardiac remodeling (with the
predominance of concentric left ventricular
hypertrophy and concentric left ventricular
remodeling) inherent in hypertensive patients
with STEMI worsens (according to the dynamics
of NT-proBNP blood level) the course of the
early postinfarction period, thus contributing to
the persistence of heart failure.
2. In patients with previous COVID-19, at the time
of the onset of STEMI, concentric left ventricular
hypertrophy (in almost half of patients) and
concentric left ventricular remodeling (in almost a
third of patients) were recorded, accompanied by
a more significant decrease in left ventricle ejection
fraction and significantly higher NT-proBNP levels
compared with hypertensive patients (ð=0.50 and
p=0.039, respectively).
3. Previous COVID-19, along with arterial
hypertension, should be considered an important
risk factor for unfavorable STEMI course.
4. The intake of SGLT2 inhibitors as part of the
comprehensive treatment of patients with
STEMI improves cardiac geometry (according
to the Echo data) and reduces the manifestations
of HF (according to the dynamics of NT-proBNP
level) and systemic inflammation (according to
the CRP level).

Directions for future research include the analysis
of cardiac events occurring in the early and long-
term post-infarction period in STEMI patients
undergoing myocardial revascularization with PPCI,
their dependence on various RFs, and the identification
of independent predictors of such events.
Conflict of interests: none. The study did not
require financial support.
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Ðåôåðàò
Ìåòà. Ïðè ö³àíîòè÷íèõ âðîäæåíèõ âàäàõ ëåãåíåâèé
êðîâîïëèí çàáåçïå÷óºòüñÿ çàâäÿêè â³äêðèò³é àðòåð³-
àëüí³é ïðîòîö³ (ÂÀÏ). Á³ëüøà ê³ëüê³ñòü ïàö³ºíò³â ³ç
êîìïëåêñíèìè ö³àíîòè÷íèìè çàëåæíèìè â³ä íàÿâíîñ-
ò³ â³äêðèòî¿ àðòåð³àëüíî¿ ïðîòîêè âàäàìè ïîòðå-
áóþòü åòàïíîãî ïàë³àòèâíîãî âòðó÷àííÿ ïåðåä ïðî-
âåäåííÿì ðàäèêàëüíî¿ êîðåêö³¿ âàäè. Äëÿ âèæèâàííÿ
ïàö³ºíò³â ï³ñëÿ åòàïíîãî ïàë³àòèâíîãî ë³êóâàííÿ º
íàäçâè÷àéíî âàæëèâèì â÷àñíå òà êîìïëåêñíå àìáó-
ëàòîðíå ñïîñòåðåæåííÿ ïåä³àòðà òà äèòÿ÷îãî êàð-

Abstract
Aim. In patients with cyanotic congenital heart defects,
pulmonary blood flow is maintained by a functioning
patent ductus arteriosus (PDA). Most patients with
complex duct-dependent cyanotic defects require
intermediate palliative treatment before proceeding of
total repair. Timely and complex outpatient monitoring
by a pediatrician and pediatric cardiologist are important
for patient survival following palliative treatment, along
with determining optimal timing for consultations at
specialized cardiac surgical centers. To present the
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Âñòóï
Ñåðåä óñ³õ âðîäæåíèõ âàä ñåðöÿ (ÂÂÑ) òðå-
òèíó çàéìàþòü ö³àíîòè÷í³ âàäè ³ç äóêòóñ-çà-
ëåæíèì ëåãåíåâèì êðîâîïëèíîì (ÄÇËÊ) [1].
Äî òàêèõ âàä â³äíîñÿòüñÿ: òåòðàäà Ôàëëî
(ÒÔ); ÒÔ ç àòðåç³ºþ ëåãåíåâî¿ àðòåð³¿ (ËÀ);
ºäèíèé øëóíî÷îê (ªØ) ç àòðåç³ºþ àáî ñòå-

ä³îëîãà, à òàêîæ âèçíà÷åííÿ îïòèìàëüíîãî òåðì³íó
êîíñóëüòàö³é â ñïåö³àë³çîâàíîìó êàðä³îõ³ðóðã³÷íîìó
ñòàö³îíàð³. Äîñë³äèòè òà ïðåçåíòóâàòè ðåçóëüòàòè
äâîõ ìåòîä³â çáàãà÷åííÿ ëåãåíåâîãî êðîâîïëèíó (íà-
êëàäàííÿ ñèñòåìíî-ëåãåíåâîãî àíàñòîìîçó (ÑËÀ) òà
ñòåíòóâàííÿ ÂÀÏ (ñò. ÂÀÏ), à òàêîæ îñîáëèâîñò³ êàð-
ä³îëîã³÷íîãî ñïîñòåðåæåííÿ òà ë³êóâàííÿ öèõ ïàö³ºíò³â.
Ìàòåð³àë ³ ìåòîäè. Â³ä ñ³÷íÿ 2020 äî ëþòîãî 2024 ð.
íà áàç³ ÄÓ "Íàóêîâî-ïðàêòè÷íèé ìåäè÷íèé öåíòð äè-
òÿ÷î¿ êàðä³îëîã³¿ òà êàðä³îõ³ðóðã³¿ ÌÎÇ Óêðà¿íè" íà-
êëàäàííÿ ÑËÀ áóëî âèêîíàíî 22 ïàö³ºíòàì (ãðóïà ÑËÀ),
à ñòåíòóâàííÿ ÂÀÏ - 27 ïàö³ºíòàì (ãðóïà ñò. ÂÀÏ).
Ðåçóëüòàòè é îáãîâîðåííÿ. Ï³ñëÿ âòðó÷àííÿ ñåðåäíÿ
ñàòóðàö³ÿ àðòåð³àëüíî¿ êðîâ³ (Sat O2 ) çðîñëà â îáîõ
ãðóïàõ, äîñòîâ³ðíî âèùå ó ãðóï³ ñò. ÂÀÏ (ð<0,05). Ñå-
ðåäíÿ òðèâàë³ñòü ïåðåáóâàííÿ ó ÂÀ²Ò äëÿ ãðóïè ÑËÀ
ñòàíîâèëà 15 [10,25;24,75] ä³á (â³ä 5 äî 91 ä³á), à äëÿ
ãðóïè ñò. ÂÀÏ - 10 [7;19,25] ä³á (â³ä 4 äî 37 ä³á
(ð=0,05). Òðèâàë³ñòü ØÂË ó ãðóï³ ÑËÀ ïåðåâèùóâàëà
â³äïîâ³äíèé ïîêàçíèê ó ãðóï³ ïîð³âíÿííÿ (ñò. ÂÀÏ),
(254 [39,5;471] ãîä (â³ä 63 äî 751 ãîä) ïðîòè 134
[92,75;158,7] ãîä (â³ä 39 äî 549 ãîä) (ð<0.05). Ðàííÿ
(30-òè äåííà) ï³ñëÿîïåðàö³éíà ëåòàëüí³ñòü ó ãðóï³
ÑËÀ ñòàíîâèëà 13,6 % (3 ïàö³ºíòè), à ï³çíÿ - 18 % (4
ïàö³ºíòè). Â³äïîâ³äíî, ó ãðóï³ ñò. ÂÀÏ ðàííüî¿ (30-òè
äåííî¿) ï³ñëÿîïåðàö³éíî¿ ëåòàëüíîñò³ íå áóëî, à â³ä-
ñîòîê ï³çíüî¿ ëåòàëüíîñò³ ñòàíîâèâ 7,4% (2 ïàö³ºí-
òè). Ïåðåä íàñòóïíèì åòàïîì õ³ðóðã³÷íî¿ êîðåêö³¿ â³ä-
ì³÷àëè: äîñòàòí³é ð³ñò ã³ëîê ëåãåíåâî¿ àðòåð³¿ (³íäåêñ
Íàêàòà çð³ñ ç³ 156,9±33,3 ìì2/ì2 äî 277±35,9 ìì2/ì2 ó
ãðóï³ ÑËÀ òà â³ä 142,7±55,2 ìì2/ì2 äî 289,1±149,2 ìì2/ì2

ó ãðóï³ ñò. ÂÀÏ (p<0,05), à ÊÄ² ËØ - â³ä 51,2 ±32,4 ìì2/ì2

äî 67,5±15,5 ìì2/ì2 ó ãðóï³ ÑËÀ òà â³ä 50,8±24,9 ìì2/ì2 äî
56,7±28,5 ìì2/ì2 ó ãðóï³ ñò. ÂÀÏ (ð=0,42). Íàñòóïíèé
åòàï õ³ðóðã³÷íî¿ êîðåêö³¿ (àíàñòîìîç Ãëåíà àáî ðà-
äèêàëüíó êîðåêö³þ âðîäæåíî¿ âàäè ñåðöÿ (ÂÂÑ)) áóâ
ïðîâåäåíèé 13 ïàö³ºíòàì ó ãðóï³ ÑËÀ. Ç ãðóïè ñò.
ÂÀÏ 19 ïàö³ºíò³â îòðèìàëè íàñòóïíèé åòàï êîðåêö³¿.
Âèñíîâêè. Çáàãà÷åííÿ ëåãåíåâîãî êðîâîïëèíó ìåòî-
äîì íàêëàäàííÿ ÑËÀ àáî ñò. ÂÀÏ º åôåêòèâíèìè äëÿ
ö³àíîòè÷íèõ ÂÂÑ, ÿê³ ìàþòü äóêòóñ-çàëåæíèé ëåãå-
íåâèé êðîâîïëèí. ×åðåç ìåíøèé â³äñîòîê ëåòàëüíîñò³
íàðàç³ ñòåíòóâàííÿ àðòåð³àëüíî¿ ïðîòîêè º îïåðà-
ö³ºþ âèáîðó â ãðóï³ íîâîíàðîäæåíèõ. Îäíàê, íàêëà-
äàííÿ ÑËÀ çàëèøàºòüñÿ îïòèìàëüí³øîþ îïåðàö³ºþ
ïðè íåñïðèÿòëèâ³é äëÿ ñòåíòóâàííÿ àíàòîì³¿ ïðî-
òîêè òà äëÿ ïàö³ºíò³â ³ç ÂÂÑ, ÿê³ ïîòðåáóþòü òðè-
âàëîãî â³äòåðì³íóâàííÿ íàñòóïíîãî åòàïó.

outcomes of two methods for increasing pulmonary blood
flow (systemic-to-pulmonary artery shunt (SPAS) and
stenting of patent ductus arteriosus (PDA st.)), as well as
the features of outpatient cardiological observation and
treatment in these patients.
Materials and Methods. From 2000 to February 2024,
22 patients underwent SPAS (SPAS group), and stenting
of patent ductus arteriosus was performed on 27 patients
(PDA st. group) at the Ukrainian Cardiac Center.
Results and Discussion. After interventions, the mean
arterial oxygen saturation (SatO2) significantly increased
in both groups, with a significantly higher improvement
in the PDA st. group (p<0.05). The median average period
of stay in ICU for the SPAS group was 15 [10.25; 24.75]
days (from 5 to 91 days), for the group of PDA st. - 10 [7;
19,25] days (from 4 to 37 days) and was shorter in the
group of PDA st. (p=0.05), and the duration of
mechanical ventilation in the SPAS group was 254 [39.5;
471] hours (from 63 to 751 hours), and in the group of
PDA st. was shorter - 134 [92.75; 158.7] (from 39 to 549
hours) (p<0.05). Early (30-day) postoperative mortality
in the SPAS group accounted 13.6% (3 patients), with a
late mortality of 18% (4/22). In contrast, there was no
early (30-day) postoperative mortality in the PDA st. group,
and late mortality accounted for 7,4% (2/27). Before the
subsequent stage of surgical correction, sufficient growth of
pulmonary artery branches was noted (Nakata index
increased from 156.9±33.3 mm2/m2 to 277±35.9 mm2/m2 in
the SPAS group and from 142.7±55.2 mm2/m2 to
289.1±149.2 mm2/m2 in the PDA st. group, and the left
ventricular end-diastolic dimension index increased from
51.2±32.4 mm2/m2 to 67.5±15.5 mm2/m2 in the SPAS group
and from 50.8±24.9 mm2/m2 to 56.7±28.5 mm2/m2 in the
PDA st. group. Thirteen patients in the SPAS group
underwent the next stage of surgical correction (Glenn
shunt or total repair), while 19 patients in the PDA st.
group received the next stage of surgical correction.
Conclusions. Our study has demonstrated that both
described methods are sufficiently effective for managing
duct-dependent pulmonary blood flow in neonates with
cyanotic CHD. Currently, due to the lower mortality rate
associated with PDA stenting in neonates, it is the
preferred option. However, for unfavorable ductal
anatomy and in patients with CHD requiring prolonged
postponement of the next surgical stage, SPAS remains
more optimal choice. Careful monitoring by pediatricians
and pediatric cardiologists during the interstage period
is critically important.

íîçîì ËÀ, àòðåç³ºþ òðèñòóëêîâîãî êëàïàíà
(ÒÊ); òðàíñïîçèö³ÿ ìàã³ñòðàëüíèõ ñóäèí
(ÒÌÑ) ç ³íòàêòíîþ ì³æøëóíî÷êîâîþ ïåðå-
ãîðîäêîþ àáî ç äåôåêòîì ì³æøëóíî÷êîâî¿ ïå-
ðåãîðîäêè (ÄÌØÏ), òà îáñòðóêö³ºþ âèõ³ä-
íîãî òðàêòó ë³âîãî øëóíî÷êà (ÂÒËØ); ³çîëüî-
âàíà ã³ïîïëàç³ÿ ïðàâîãî øëóíî÷êà (²ÃÏØ);
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êðèòè÷íèé êëàïàííèé ñòåíîç ëåãåíåâî¿ àðòå-
ð³¿ (ËÀ); àòðåç³ÿ ëåãåíåâî¿ àðòåð³¿ ç ³íòàêòíîþ
ì³æøëóíî÷êîâîþ ïåðåãîðîäêîþ (ÀËÀ ç
²ÌÏÏ), à òàêîæ êîíîòðóíêàëüí³ âàäè ç íåçëèâ-
íèìè ã³ëêàìè ËÀ (çàãàëüíèé àðòåð³àëüíèé
ñòîâáóð (ÇÀÑ), ÒÔ, òîùî). [2, 3]

Ïðè ö³àíîòè÷íèõ âàäàõ ëåãåíåâèé êðî-
âîïëèí çàáåçïå÷óºòüñÿ çàâäÿêè â³äêðèò³é
ÂÀÏ. Êîíñòðèêö³ÿ òà çàêðèòòÿ ïðîòîêè ó ðàí-
íüîìó íåîíàòàëüíîìó ïåð³îä³ ïðèçâîäèòü äî
ã³ïîêñ³¿, ÿêà áåç ñïåö³àë³çîâàíî¿ äîïîìîãè íà-
ðîñòàº òà â ïîäàëüøîìó ïðèçâîäèòü äî çàãðîç-
ëèâîãî äëÿ æèòòÿ äèòèíè ñòàíó. Äëÿ ï³äòðè-
ìàííÿ ïðîõ³äíîñò³ ÂÀÏ âèêîðèñòîâóþòü
âíóòð³øíüîâåííó ïîñò³éíó ³íôóç³þ ïðîñòà-
ãëàíäèíó Å1. [4] Öåé ìåòîä ë³êóâàííÿ º òèì-
÷àñîâèì òà äîçâîëÿº ñòàá³ë³çóâàòè ñòàí äè-
òèíè íà ïåðåäîïåðàö³éíîìó åòàï³ (äî ìîìåíòó
ïðîâåäåííÿ ðàäèêàëüíî¿ êîðåêö³¿ àáî îïåðà-
ö³é ç³ çáàãà÷åííÿ ëåãåíåâîãî êðîâîïëèíó).
Åòàïí³ âòðó÷àííÿ, çîêðåìà íàêëàäàííÿ ñèñ-
òåìíî-ëåãåíåâîãî àíàñòîìîçó (ÑËÀ) àáî ñòåí-
òóâàííÿ â³äêðèòî¿ àðòåð³àëüíî¿ ïðîòîêè
(ÂÀÏ), äîçâîëÿþòü ï³äâèùèòè ð³âåíü ñàòóðà-
ö³¿ àðòåð³àëüíî¿ êðîâ³ (SatO2) òà ñòâîðèòè óìî-
âè äëÿ ðîñòó ñòðóêòóð ñåðöÿ òà ã³ëîê ËÀ äëÿ
ïîäàëüøî¿ ðàäèêàëüíî¿ êîðåêö³¿.[5] Äëÿ âè-
æèâàííÿ ïàö³ºíò³â ï³ñëÿ åòàïíîãî ïàë³àòèâ-
íîãî ë³êóâàííÿ âàæëèâèì º êîìïëåêñíå àì-
áóëàòîðíå ñïîñòåðåæåííÿ ïåä³àòðà òà äèòÿ÷î-
ãî êàðä³îëîãà äëÿ îö³íêè êë³í³÷íîãî ñòàíó äè-
òèíè, ñâîº÷àñíå ïðîâåäåííÿ Åõî-ÊÃ äëÿ êîíò-
ðîëþ çà ôóíêö³ºþ àíàñòîìîçó àáî ñòåíòà çà
ì³ñöåì ïðîæèâàííÿ.[6]

Ìåòà - äîñë³äèòè òà ïðåçåíòóâàòè ðå-
çóëüòàòè äâîõ ìåòîä³â çáàãà÷åííÿ ëåãåíåâîãî
êðîâîïëèíó (íàêëàäàííÿ ÑËÀ òà ñòåíòóâàííÿ
ÂÀÏ), à òàêîæ âèñâ³òëèòè îñîáëèâîñò³ àìáó-
ëàòîðíîãî êàðä³îëîã³÷íîãî ñïîñòåðåæåííÿ òà
ë³êóâàííÿ öèõ ïàö³ºíò³â.

Ìàòåð³àë ³ ìåòîäè
Ó öå ðåòðîñïåêòèâíå îäíîöåíòðîâå äîñë³-
äæåííÿ áóëî âêëþ÷åíî 49 íîâîíàðîäæåíèõ ïà-
ö³ºíò³â, ÿêèì ³ç ñ³÷íÿ 2020 ïî ëþòèé 2024 ð. íà
áàç³ ÄÓ "Íàóêîâî-ïðàêòè÷íèé ìåäè÷íèé
öåíòð äèòÿ÷î¿ êàðä³îëîã³¿ òà êàðä³îõ³ðóðã³¿

ÌÎÇ Óêðà¿íè" áóëî ïðîâåäåíî ïðîöåäóðó ç³
çáàãà÷åííÿ ëåãåíåâîãî êðîâîïëèíó. Íàêëàäàí-
íÿ ÑËÀ ïðîâåäåíî 22 ïàö³ºíòàì (ãðóïà ÑËÀ),
à ñòåíòóâàííÿ ÂÀÏ - 27 ïàö³ºíòàì (ãðóïà ñò.
ÂÀÏ). Ä³àãíîñòèêó àíàòîì³÷íèõ îñîáëèâîñ-
òåé âàäè, îö³íêó ãåìîäèíàì³÷íèõ ïîêàçíèê³â
ïðîâîäèëè çà äîïîìîãîþ òðàíñòîðàêàëüíî¿
åõîêàðä³îãðàô³¿. Ó öüîìó äîñë³äæåíí³ ìè ïðî-
àíàë³çóâàëè ïåðåä - òà ï³ñëÿîïåðàö³éí³ ïîêàç-
íèêè (â³ê, âàãà, íàÿâí³ñòü ñóïðîâ³äíî¿/ãåíå-
òè÷íî¿ ïàòîëîã³¿, ð³âåíü ñàòóðàö³¿, ÊÄ² ËØ,
³íäåêñ Íàêàòà, íàÿâí³ñòü àíòåãðàäíîãî êðîâî-
ïëèíó, òðèâàë³ñòü ØÂË ï³ñëÿ âòðó÷àííÿ, ï³ñ-
ëÿîïåðàö³éíèé òåðì³í ïåðåáóâàííÿ ó ÂÀ²Ò),
ðàíí³ ï³ñëÿîïåðàö³éí³ óñêëàäíåííÿ, ð³âåíü
30-äåííî¿ ëåòàëüíîñò³ òà ïðîì³æíó ëåòàëü-
í³ñòü ïåðåä ïðîâåäåííÿì íàñòóïíîãî åòàïó ë³-
êóâàííÿ ó äâîõ ãðóïàõ ïàö³ºíò³â.

Äëÿ àíàë³çó äàíèõ, îòðèìàíèõ ó ïðî-
öåñ³ äîñë³äæåííÿ, áóëî âèêîðèñòàíî ïðîãðàì-
íå çàáåçïå÷åííÿ IBM SPSS Statistics 21.0 òà
Microsoft Excel 2016. Ðåçóëüòàòè ïðåäñòàâëå-
íî ó âèãëÿä³ ñåðåäí³õ çíà÷åíü ç³ ñòàíäàðòíèì
â³äõèëåííÿì äëÿ ïàðàìåòð³â, ùî ìàþòü ãàó-
ñ³âñüêèé ðîçïîä³ë, àáî ìåä³àíè ç ³íòåðêâàð-
òèëüíèìè ³íòåðâàëàìè äëÿ ïàðàìåòð³â ³ç íå-
ãàóñ³âñüêèì ðîçïîä³ëîì. Äëÿ ïåðåâ³ðêè íîð-
ìàëüíîñò³ ðîçïîä³ëó äàíèõ âèêîðèñòîâóâàëè
òåñò Øàï³ðî-Ó³ëêà. Äëÿ ïîð³âíÿííÿ äâîõ ãðóï
ïàö³ºíò³â âèêîðèñòîâóâàëè òåñò Ìàííà-Ó³òí³,
ÿêèé çàñòîñîâóºòüñÿ ïðè íåãàóñ³âñüêîìó ðîç-
ïîä³ë³ äàíèõ àáî äëÿ íåâåëèêèõ âèá³ðîê. ßê³ñ-
í³ ïàðàìåòðè îö³íþâàëè çà äîïîìîãîþ êðè-
òåð³þ χ2 àáî òî÷íîãî êðèòåð³þ Ô³øåðà äëÿ ìà-
ëèõ âèá³ðîê. Óñ³ ðîçðàõóíêè ïðîâîäèëè ³ç ð³â-
íåì äîâ³ð÷î¿ éìîâ³ðíîñò³ 95%, ùî îçíà÷àº,
ùî â³äì³ííîñò³ ì³æ ãðóïàìè ââàæàëèñÿ ñòà-
òèñòè÷íî çíà÷óùèìè çà ð<0.05.

Ðåçóëüòàòè
Ïðåíàòàëüíî âàäó ñåðöÿ áóëî ä³àãíîñòîâàíî ó
15 (68,1%) ïàö³ºíò³â ³ç ãðóïè ÑËÀ òà ó 16
(59,2%) ïàö³ºíò³â ó ãðóï³ ñò. ÂÀÏ. Íåäîíîøå-
íèìè (òåðì³í ãåñòàö³¿ <37 òèæí³â) ó ãðóï³ ÑËÀ
áóëè 8 (36,4%), à ó ãðóï³ ñò.ÂÀÏ - 9 (33%) ïàö³-
ºíò³â. Æîäåí ïàö³ºíò ³ç îáîõ ãðóï íå ìàâ ãåíå-
òè÷íî¿ ïàòîëîã³¿. Â³äñîòîê ñóïðîâ³äíî¿ ïàòîëîã³¿
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áóâ âèùèì ó ãðóï³ ñò. ÂÀÏ: 6 (22,2%) ïàö³ºíò³â)
ïîð³âíÿíî ³ç 2 (9,1%) ó ãðóï³ ÑËÀ. (p<0,05). Ñó-
ïðîâ³äíó ïàòîëîã³þ ó ãðóï³ ñò ÂÀÏ â³äì³÷àëè ó
6 ïàö³ºíò³â: îìôàëîöåëº âåëèêèõ ðîçì³ð³â - 1
ïàö³ºíò; ã³ïîêñè÷íî-³øåì³÷íå óðàæåííÿ ãîëîâ-
íîãî ìîçêó - 2, à ã³äðîöåôàë³þ -3 ïàö³ºíòè. Ó
ãðóï³ ÑËÀ ñóïðîâ³äíó ïàòîëîã³þ áóëî ä³àãíî-
ñòîâàíî ó 2 ïàö³ºíò³â: (ã³ïîêñè÷íî-³øåì³÷íå óðà-
æåííÿ ãîëîâíîãî ìîçêó - 1; çàòðèìêà âíóòð³ø-
íüîóòðîáíîãî ðîçâèòêó - 1). Íà ïåðåäîïåðàö³é-
íîìó åòàï³ óñ³ íîâîíàðîäæåí³ â îáîõ ãðóïàõ
îòðèìóâàëè âíóòð³øíüîâåííó ³íôóç³þ ïðîñòà-
ãëàíäèíó E1. Ïðîâåäåííÿ äâîøëóíî÷êîâî¿ êî-
ðåêö³¿ áóëî çàïëàíîâàíî ó 10 ïàö³ºíò³â (45,4%)
ãðóïè ÑËÀ òà ó 16 (59,2%) ãðóïè ñò.ÂÀÏ. Àí-
òåãðàäíèé êðîâîïëèí íà ïåðåäîïåðàö³éíîìó
åòàï³ â³äì³÷åíî ó 9 (40,9%), ïàö³ºíò³â ãðóïè
ÑËÀ òà ó 14 (51,8%) ïàö³ºíò³â ãðóïè ñò.ÂÀÏ.

²íø³ âèõ³äí³ õàðàêòåðèñòèêè ïàö³ºí-
ò³â: â³ê, ìàñà ò³ëà, ñòàòü, ïîòðåáà ó ïåðåäîïå-
ðàö³éí³é øòó÷í³é âåíòèëÿö³¿ ëåãåíü (ØÂË),
SatO2, ³íäåêñ Íàêàòà, ê³íöåâî-ä³àñòîë³÷íèé ³í-
äåêñ ë³âîãî øëóíî÷êà (ÊÄ² ËØ) - áóëè ïî-
ä³áíèìè â îáîõ ãðóïàõ (Òàáë. 1).

Êîãîðòà ÂÂÑ ó êîæí³é ³ç ãðóï â³äð³ç-
íÿëèñü: ó ãðóï³ ÑËÀ íàéïîøèðåí³øèì ä³àã-
íîçîì áóâ ÒÔ/ÒÔ ³ç ÀËÀ - 10 (45,5%), ªØ ç³
ñòåíîçîì ÷è àòðåç³ºþ ËÀ - 6 (36,3%), òà òðàíñ-
ïîçèö³ÿ ìàã³ñòðàëüíèõ ñóäèí ³ç ÄÌØÏ- 2

(9,1%), à ó ãðóï³ ñò. ÂÀÏ íàé÷àñò³øå òðàïëÿëè-
ñÿ: ÀËÀ ç ²ÌØÏ - 7 (25,9%), ÒÔ/ÒÔ ç ÀËÀ - 8
(29,6%) òà ºäèíèé øëóíî÷îê ç³ ñòåíîçîì ÷è
ÀËÀ - 7 (25,9%). Ð³äê³ñíó ÂÂÑ - ³çîëüîâàíó
ã³ïîïëàç³þ ïðàâîãî øëóíî÷êà ñïîñòåð³ãàëè ó
îäíîãî ïàö³ºíòà â êîæí³é ãðóï³. (Ðèñ. 1).

Ñåðåä 22 ïàö³ºíò³â ãðóïè ÑËÀ - 20
(90,9%) ³ç íèõ áóëî íàêëàäåíî ïðàâîñòîðîíí³é
ìîäèô³êîâàíèé àíàñòîìîç Áëåëîêà- Òàóññ³ã-Òî-
ìàñà (RMBTSh) òà äâîì - ë³âîñòîðîíí³é àíà-
ñòîìîç Áëåëîêà- Òàóññ³ã-Òîìàñà (LMBTSh). Ïà-
ö³ºíòàì âàãîþ ìåíøå 3 êã ( n=4) íàêëàäàëè àíà-
ñòîìîçè (RMBTSh àáî LMBTSh) ä³àìåòðîì - 3
ìì; ïàö³ºíòàì âàãîþ â³ä 3 äî 3,5 êã ( n=14)- àíà-
ñòîìîç ä³àìåòðîì 3,5 ìì, à ïàö³ºíòàì âàãîþ
á³ëüøå çà 3,5 êã (n=4) - íàêëàäàëè ÑËÀ 4 ìì. Ìî-
äèô³êîâàí³ àíàñòîìîçè (RMBTSh àáî LMBTSh) ó
7 (31,8%) âèïàäêàõ áóëè íàêëàäåí³ ì³æ ï³äêëþ-
÷è÷íîþ àðòåð³ºþ òà ã³ëêîþ ËÀ; ó 15 (68,2%)- ì³æ
ïëå÷îãîëîâíèì ñòîâáóðîì òà ã³ëêîþ ËÀ.

Ñòåíòóâàííÿ áóëî óñï³øíèì ó âñ³õ 27
ïàö³ºíò³â. Äëÿ íàâ³ãàö³¿ ï³ä ÷àñ âòðó÷àííÿ âè-
êîðèñòîâóâàëè ðåíòãåíàíã³îãðàô³÷í³ êîìïëåê-
ñè Siemens "AxiomArtis II"/"AxiomArtis Q". Óñ³
âèïàäêè òðàíñêàòåòåðíî¿ ³ìïëàíòàö³¿ ñòåíòà áó-
ëî âèêîíàíî òðàíñôåìîðàëüíèì äîñòóïîì, ó 11
(40,7%) âèïàäêàõ - ÷åðåç ñòåãíîâó àðòåð³þ, ðåò-
ðîãðàäíî, ó 16 (59,2%)- ÷åðåç ñòåãíîâó âåíó, àí-
òåãðàäíî. Ñåðåäí³é ÷àñ ôëþîðîñêîï³¿ ñòàíîâèâ

Ïîêàçíèê Íàêëàäàííÿ ÑËÀ  
(n=22) 

Ñòåíòóâàííÿ ÂÀÏ  
(n=27) p 

Â³ê íà ìîìåíò îïåðàö³¿, ä³á 4 [2,3;10] 5 [2;10,5]  0,46 
Âàãà íà ìîìåíò îïåðàö³¿, êã 3,06±0,35 3,08±0,55 0,45 
Ñòàòü (÷îëîâ³ê), n (%)  13 (59,1) 14 (51,8 ) 0,38 
Íåäîíîøåí³ñòü (ãåñòàö³éíèé â³ê < 37 òèæí³â), n (%) 8 (36,4) 9 (33 ) 0,62 
Ïåðåäîïåðàö³éíà ØÂË, n (%) 10 (45,5) 11 (40,7) 0,14 
Ð³âåíü SatO2, %    

ïåðåä âòðó÷àííÿì 71,1±16,1 68,8±11,4 0,06 
ï³ñëÿ âòðó÷àííÿ 82,1±5,6 86,3±3,56 0,01 

²íäåêñ Íàêàòà, ìì2/ì2   
ïåðåä âòðó÷àííÿì 156,9±33,3 142,7±55,2 0,06 
ïåðåä íàñòóïíèì åòàïîì êîðåêö³¿ 277±35,9 289,1±149,2 0,035 

ÊÄ² ËØ, ìë/ì2  
ïåðåä âòðó÷àííÿì 51,2 ±32,4 50,8±24,9 0,35 
ïåðåä íàñòóïíèì åòàïîì êîðåêö³¿ 67,5±15,5 56,7±28,5 0,42 

Íàÿâí³ñòü àíòåãðàäíîãî êðîâîïëèíó, n (%) 9 (40,9) 14 (51,8) 0,45 
Ñóïðîâ³äíà ïàòîëîã³ÿ, n (%) 2 (9,1) 6 (22,2) 0,03 
Òðèâàë³ñòü ØÂË ï³ñëÿ îïåðàö³¿, ãîä 254 [39,5;471] 134 [92,75;158,7] 0,03 
Ïåðåáóâàííÿ ó ÂÀ²Ò ï³ñëÿ âòðó÷àííÿ, ä³á 15 [10,25;24,75] 10 [7;19,25] 0,05 
Òðèâàë³ñòü ì³ìåòè÷íî¿ ï³äòðèìêè ï³ñëÿ âòðó÷àííÿ, ãîä 169 [118;224] 163 [138;212] 0,051 

Òàáëèöÿ 1
Çàãàëüíà õàðàêòåðèñòèêà, ïîð³âíÿííÿ äî- òà ï³ñëÿîïåðàö³éíèõ ïîêàçíèê³â äëÿ êîæíî¿ ãðóïè ïàö³ºíò³â
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21,9±11,5 (â³ä 6 äî 61) õâ.. Ä³àìåòð ñòåíòà îáè-
ðàëè ³ç ðîçðàõóíêó: âàãà ïàö³ºíòà (êã) ±0,5 ìì,
à äîâæèíó ç ðîçðàõóíêó: äîâæèíà ÂÀÏ +2-3 ìì.
Âðàõîâóþ÷è çäàòí³ñòü áîòàë³÷íèõ òêàíèí äî
êîíñòðèêö³¿ ïåðåêðèòòÿ âñ³º¿ äîâæèíè ÂÀÏ ïðè
³ìïëàíòàö³¿ ñòåíò-ñèñòåìè íåîáõ³äíå äëÿ çàïî-
á³ãàííÿ ñòåíîçóâàííÿ íåïîêðèòèõ ä³ëÿíîê ïðî-
òîêè ó ï³ñëÿîïåðàö³éíîìó òà â³ääàëåíîìó ïå-
ð³îäàõ. Ó 25 ïàö³ºíò³â ñòåíòóâàííÿ áóëî âèêî-
íàíî îäíèì ñòåíòîì. Ó äâîõ ïàö³ºíò³â, ÷åðåç
äîâãó ÂÀÏ äëÿ ñòåíòóâàííÿ áóëî âèêîðèñòàíî
2 ñòåíò-ñèñòåìè, à ó îäíîãî ïàö³ºíòà áóëî âè-
êîíàíî ñòåíòóâàííÿ îáîõ á³ëàòåðàëüíèõ ÂÀÏ,
êîæíà ³ç ÿêèõ çàïîâíþâàëà ã³ëêó ëåãåíåâî¿ àð-
òåð³¿. Ñåìè ïàö³ºíòàì áåçïîñåðåäíüî ïåðåä
ñòåíòóâàííÿì áóëî ïðîâåäåíî áàëîííó àòð³î-
ñåïòîñòîì³þ (n=4) òà áàëîííó âàëüâóëîïëàñòè-
êó êëàïàíà ëåãåíåâî¿ àðòåð³¿ (n=3).

Ï³ñëÿ ïðîâåäåííÿ âòðó÷àííÿ ñåðåäíÿ
SatO2 çðîñëà â îáîõ ãðóïàõ - 82,1±5,6% (ãðóïà
ÑËÀ) ³ 86,3±3,56% (ãðóïà ñò.ÂÀÏ) (p<0,05).
Ìåä³àíà ñåðåäíüîãî ïåð³îäó ïåðåáóâàííÿ â
ÂÀ²Ò äëÿ ãðóïè ÑËÀ ñòàíîâèëà 15 [10,25;
24,75] äîáè (â³ä 5 äî 91 ä³á), äëÿ ãðóïè ñò. ÂÀÏ -
10 [7;19,25] äîáè (â³ä 4 äî 37 ä³á) òà áóëà êî-
ðîòøîþ ó ãðóï³ ñò. ÂÀÏ (ð =0,05), à òðèâàë³ñòü
ØÂË ó ãðóï³ ÑËÀ ñòàíîâèëà - 254 [39,5;471]

ãîä ( â³ä 63 äî 751 ãîä), à ó ãðóïè ñò. ÂÀÏ
áóëà ìåíøîþ - 134 [92,75;158,7] (â³ä 39 äî
549 ãîä) (p<0.05), ì³ìåòè÷íà ï³äòðèìêà òðè-
âàëà â ñåðåäíüîìó äëÿ ãðóïè ÑËÀ - 169
[118;224] (â³ä 15 äî 620 ãîä), à ãðóïè ñò.ÂÀÏ-
163 [138;212] ãîä (â³ä 71 äî 409 ãîä) (Òàáë. 1)

²íòðàîïåðàö³éíå óñêëàäíåííÿ ó ãðóï³
ñò. ÂÀÏ âèíèêëî ó 1 (3,7%) ïàö³ºíòà. Ï³ñëÿ
âèäàëåííÿ áàëîí-êàòåòåðà ç³ ñòåíò-ñèñòåìè
ñòåíò äèñëîêóâàâñÿ ó ñåðåäí³ â³ää³ëè ë³âî¿ ã³ë-
êè ëåãåíåâî¿ àðòåð³¿. Ó ïðîñâ³ò ñòåíòà áóëî
çàâåäåíî êîðîíàðíèé ïðîâ³äíèê Floppy 0.014,
â ïîçèö³þ ñòåíòà âñòàíîâëåíî êîðîíàðíèé áà-
ëîí-êàòåòåð, áàëîí ðîçäóòî äî ä³àìåòðó ³ì-
ïëàíòîâàíîãî ñòåíòà, ñèñòåìó çàô³êñîâàíî,
øëÿõîì ðåòðàêö³¿ ñòåíò ï³äòÿãíóòî íà 5 ìì
òà ðîçì³ùåíî òàê, ùîá ñòåíò-ñèñòåìà ïåðå-
êðèâàëà âñþ äîâæèíó ÂÀÏ òà íå ïðîëàáóâàëà
ó ËÀ ³ íèçõ³äíó àîðòó. Ïðè êîíòðîëüí³é àí-
ã³îãðàô³¿ ñòåíò áóâ ðîçòàøîâàíèé ïðàâèëüíî,
êðîâîïëèí ÷åðåç ñòåíòîâàíó ÂÀÏ áóâ äîáðèé.

²íòðàîïåðàö³éíå óñêëàäíåííÿ ó ãðóï³
ÑËÀ -1(4,5%), ÷åðåç äåñàòóðàö³þ âíàñë³äîê
äèñòîðñ³¿ ã³ëêè òà äåôîðìàö³¿ àíàñòîìîçó ïà-
ö³ºíò ïîòðåáóâàâ ðå³ìïëàíòàö³¿ ïðîòåçà.

Â³äñîòîê ðàíí³õ ï³ñëÿîïåðàö³éíèõ
óñêëàäíåíü ó ãðóï³ ÑËÀ - ñòàíîâèâ 40,9% (9/

Ðèñ. 1
Ñòðóêòóðà âðîäæåíèõ âàä ñåðöÿ îáèäâîõ ãðóï ïàö³ºíò³â

ÒÔ - Òåòðàäà Ôàëëî; ÒÔ ç ÀËÀ - Òåòðàäà Ôàëëî ç àòðåç³ºþ ëåãåíåâî¿ àðòåð³¿; ÒÔ ç íåçë. ã³ëêàìè ËÀ -
Òåòðàäà Ôàëëî ç íåçëèâíèìè ã³ëêàìè ëåãåíåâî¿ àðòåð³¿; ÇÀÑ- çàãàëüíèé àðòåð³àëüíèé ñòîâáóð ²²² òèïó; ÀËÀ ç
²ÌÏÏ - àòðåç³ÿ ëåãåíåâî¿ àðòåð³¿ ç ³íòàêòíîþ ì³æøëóíî÷êîâîþ ïåðåãîðîäêîþ; ²ÃÏØ- ³çîëüîâàíà ã³ïîïëàç³ÿ
ïðàâîãî øëóíî÷êà; ÀÂÑÄ- àòð³î-âåíòðèêóëÿðíà êîìóí³êàö³ÿ; ªØ - ºäèíèé øëóíî÷îê ç àòðåç³ºþ ÷è ñòåíîçîì

ëåãåíåâî¿ àðòåð³¿
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22), à ó ãðóï³ ñò. ÂÀÏ - 18,5% (5/27). Ï³ñëÿ-
îïåðàö³éíèé ïåð³îä ó ãðóï³ ÑËÀ ó 2-õ âèïàä-
êàõ óñêëàäíèâñÿ ñåïñèñîì òà ó 2-õ - õ³ëîòî-
ðàêñîì. Âíàñë³äîê ã³ïåðôóíêö³¿ ïðîòåçó ó 3-õ
ïàö³ºíò³â ðîçâèíóëèñü îçíàêè ñåðöåâî¿ íåäîñ-
òàòíîñò³ (ÑÍ). Ó ðàííüîìó ï³ñëÿîïåðàö³éíî-
ìó ïåð³îä³ ó ãðóï³ ñò. ÂÀÏ - 3 ïàö³ºíòè ìàëè
ñòåíîç ñòåíòîâàíî¿ ÂÀÏ çà ðàõóíîê ïðîë³ôå-
ðàö³¿ åíäîòåë³þ; ó 1-ãî ïàö³ºíòà ðîçâèíóëàñü
ÑÍ âíàñë³äîê ã³ïåðôóíêö³¿ ñòåíòîâàíî¿ ÂÀÏ
òà î1 - îçíàêè ÍÅÊó. (Òàáë. 2.).

Ðàííÿ (30-òè äåííà) ï³ñëÿîïåðàö³éíà
ëåòàëüí³ñòü ó ãðóï³ ÑËÀ ñòàíîâèëà 3 (13,6 %)
ïàö³ºíòè. Äâà ïàö³ºíòè ïîìåðëè ÷åðåç ñåðöå-
âó íåäîñòàòí³ñòü òà ðîçâèòîê ñåïòè÷íîãî ñòà-
íó, 1 ïàö³ºíò, ÿêèé áóâ âèïèñàíèé ç³ ñòàö³î-
íàðó, ïîìåð ó ñòàö³îíàð³ çà ì³ñöåì ïðîæèâàí-
íÿ ÷åðåç ÑÍ, âíàñë³äîê ïîðóøåííÿ ðèòìó ñåð-
öÿ (ñóïðàâåíòðèêóëÿðíà òàõ³êàðä³ÿ). Â³äñîòîê
ï³çíüî¿ ëåòàëüíîñò³ ó ãðóï³ ÑËÀ ñòàíîâèâ -
18% (4/22). Îñíîâíîþ ïðè÷èíîþ ì³æåòàïíî¿
ëåòàëüíîñò³ ó ãðóï³ ÑËÀ áóâ òðîìáîç ïðîòåçó.

Ðàííüî¿ (30-òè äåííî¿) ï³ñëÿîïåðàö³éíî¿
ëåòàëüíîñò³ ó ãðóï³ ñò.ÂÀÏ íå áóëî. Â³äñîòîê
ï³çíüî¿ ëåòàëüíîñò³ ñòàíîâèâ - 7,4% (2/27). Îäèí
ïàö³ºíò ïîìåð âäîìà ÷åðåç òðîìáîç ñòåíòî-
âàíî¿ àðòåð³àëüíî¿ ïðîòîêè, ³íøèé ó ñòàö³î-
íàð³ çà ì³ñöåì ïðîæèâàííÿ ÷åðåç ñóïðîâ³äíó
ïàòîëîã³þ (îìôàëîöåëå âåëèêèõ ðîçì³ð³â).

Ó ãðóï³ ñò. ÂÀÏ ñïîñòåð³ãàâñÿ âèùèé

â³äñîòîê ðå³íòåðâåíö³é - 16 (59,2 %) ïàö³ºíò³â,
â ñåðåäíüîìó ÷åðåç 9,6±4,8 (â³ä 1,4 äî 26,9) òèæ-
í³â ï³ñëÿ ñòåíòóâàííÿ. ²ç íèõ âñ³ 16 ïàö³ºíò³â
ïîòðåáóâàëè áàëîííî¿ ñòåíòîïëàñòèêè âíàñ-
ë³äîê ïðîë³ôåðàö³¿ åíäîòåë³þ, à 1-ó ïàö³ºíòó
ñèìóëüòàííî áóëî ïðîâåäåíî ïåðôîðàö³þ òà
áàëîííó âàëüâóëîïëàñòèêó êëàïàíà ëåãåíåâî¿
àðòåð³¿. Ó ãðóï³ ÑËÀ ïîâòîðíèõ ðåîïåðàö³é
ïîòðåáóâàëè 2 (9%) ïàö³ºíòè. Ðå³ìïëàíòàö³þ
ïðîòåçà âíàñë³äîê òðîìáîçó îòðèìàâ 1 ïàö³ºíò
íà 18-òó ï³ñëÿîïåðàö³éíó äîáó, ³íøèé ïàö³ºíò
ïîòðåáóâàâ çâóæóâàííÿ àíàñòîìîçó íà 10-òó
ï³ñëÿîïåðàö³éíó äîáó ÷åðåç ðîçâèòîê ÑÍ
âíàñë³äîê ã³ïåðôóíêö³¿ ïðîòåçó. Ñâîáîäà â³ä
ðåîïåðàö³¿ äâîõ ãðóï âèñâ³òëåíà ó Ðèñ. 2.

Íàñòóïíèé åòàï õ³ðóðã³÷íî¿ êîðåêö³¿
(àíàñòîìîç Ãëåíà àáî ðàäèêàëüíó êîðåêö³þ
ÂÂÑ) â ãðóï³ ÑËÀ (n=14) áóâ ïðîâåäåíèé ó ñå-
ðåäíüîìó ÷åðåç 29,8±16,3 (â³ä 1,8 äî 70,8) òèæ-
í³â, à ãðóï³ ñ. ÂÀÏ, â ñåðåäíüîìó, ÷åðåç
26,4±11,8 ( â³ä 1 äî 62,2) òèæ. Ïåðåä íàñòóïíèì
åòàïîì õ³ðóðã³÷íî¿ êîðåêö³¿ â³äì³÷àëè: äîñòàò-
í³é ð³ñò ã³ëîê ëåãåíåâî¿ àðòåð³¿ (³íäåêñ Íàêàòà
çð³ñ ç 156,9±33,3 ìì2/ì2 äî 277±35,9 ìì2/ì2

(p<0,05) ó ãðóï³ ÑËÀ òà ç 142,7±55,2 ìì2/ì2 äî
289,1±149,2 ìì2/ì2 (p<0,05) ó ãðóï³ ñò. ÂÀÏ. ð³ñò
ÊÄ² ËØ - ç 51,2±32,4 ìì2/ì2 äî 67,5±15,5 ìì2/ì2

(p<0,05) ó ãðóï³ ÑËÀ òà ç 50,8±24,9 ìì2/ì2 äî
56,7±28,5 ìì2/ì2 ó ãðóï³ ñò.ÂÀÏ (p<0,05). Ð³âåíü
ñåðåäíüî¿ ñàòóðàö³¿ àðòåð³àëüíî¿ êðîâ³ ïåðåä íà-

Ãðóïà ÑËÀ 
n=22 

Ãðóïà ñò.ÂÀÏ 
n=27 Ïîêàçíèê 

Ê³ëüê³ñòü Ë³êóâàííÿ Ê³ëüê³ñòü Ë³êóâàííÿ 
Ñòåíîç ñòåíòîâàíî¿ 
ÂÀÏ/àíàñòîìîçà n (%) 1 (4,5%) Ðå³ìïëàíòàö³ÿ ïðîòåçà 3 (11%) Áàëîííà ñòåíòîïëàñòèêà 

ÍÅÊ - - 1 (3,75%) 
Âèñ³÷åííÿ é óøèâàííÿ 

äåôåêòó âèñõ³äíî¿ êèøêè, 
ïåòëåâà ³ëåîñòîì³ÿ 

Ïàðåç ä³àôðàãìè n (%) 1 (4,5%) Ïë³êàö³ÿ ä³àôðàãìè 0 – 

Ñåðöåâà íåäîñòàòí³ñòü n (%) 3 (13,6%) 

ØÂË, ì³ìåòè÷íà ï³äòðèìêà, 
ñå÷îã³ííà òåðàï³ÿ, 

çâóæóâàííÿ àíàñòîìîçó 
(n=1) 

1 (3,75%) Ðàäèêàëüíà êîðåêö³ÿ âàäè 

Х³ëîòîðàêñ n (%) 2 (9%) 

Хàð÷óâàííÿ ñóì³øøþ 
ç ï³äâèùåíèì âì³ñòîì 
ñåðåäíüîëàíöþãîâèõ 

òðèãë³öåðèä³â 

0 – 

Ñåïñèñ n (%) 2 (9%) 
Àíòèá³îòèêîòåðàï³ÿ, 
çã³äíî ïîñ³â³â êðîâ³, 

³ìóíîìîäåëþþ÷à òåðàï³ÿ 
0 - 

Òàáëèöÿ 2
Âèä òà ìåòîäè ë³êóâàííÿ ðàíí³õ ï³ñëÿîïåðàö³éíèõ óñêëàäíåíü îáîõ ãðóï ïàö³ºíò³â.
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ñòóïíèì åòàïîì êîðåêö³¿ äëÿ ãðóïè ÑËÀ
ñêëàäàâ 84,5±7,5 ( â³ä 75 äî 93)% , à äëÿ ãðóïè
ñò.ÂÀÏ -81,2±8,7 ( â³ä 70 äî 92)%.

Äåñÿòè ïàö³ºíòàì ó ãðóï³ ÑËÀ âèêî-
íàíî ðàäèêàëüíó êîðåêö³þ âàäè ñåðöÿ, à 4 íà-
êëàäåíî àíàñòîìîç Ãëåíà. Îäèí ïàö³ºíò ³ç
ä³àãíîçîì ÒÌÑ ç ÄÌØÏ é îáñòðóêö³ºþ ÂÒËØ
íàðàç³ î÷³êóº íà ðàäèêàëüíó êîðåêö³þ ÂÂÑ.

²ç ãðóïè ñò.ÂÀÏ 19 ïàö³ºíò³â îòðèìàëè
íàñòóïíèé åòàï êîðåêö³¿: àíàñòîìîç Ãëåíà -10;
ðàäèêàëüíó êîðåêö³þ ÂÂÑ - 8, òà îäèí ïàö³ºíò
ç ²ÇÏØ îòðèìàâ 1,5 - øëóíî÷êîâó êîðåêö³þ
(àíàñòîìîç Ãëåíà òà çàêðèòòÿ ÄÌÏÏ). ×îòèðè
ïàö³ºíòè ³ç ãðóïè ñò ÂÀÏ ç ä³àãíîçîì ÀËÀ ç
²ÌØÏ (ÿêèì áóëî ïðîâåäåíî ïåðôîðàö³þ
êëàïàíà ËÀ òà ñòåíòóâàííÿ ïðîòîêè) íàðàç³ íå
ïîòðåáóþòü âòðó÷àíü, ÷åðåç äîñòàòí³é ð³âåíü
SatO2 òà çàäîâ³ëüíèé ð³ñò ïðàâèõ â³ää³ë³â ñåðöÿ.
Äâà ïàö³ºíòè ³ç ä³àãíîçîì ÒÔ ³ç íåçëèâíèìè
ã³ëêàìè ËÀ î÷³êóþòü íà ïðîâåäåííÿ ÐÊ.

Ì³æ åòàïàìè õ³ðóðã³÷íèõ âòðó÷àíü, ïà-
ö³ºíòè, ÿêèì áóëî ïðîâåäåíî íàêëàäàííÿ ÑËÀ/

ñòåíòóâàííÿ ÂÀÏ, ïîòðåáóþòü ïåð³îäè÷íèõ
îáñòåæåíü â äèíàì³ö³ òà ñïîñòåðåæåííÿ çà ¿õ
çàãàëüíèì ñòàíîì. Òàêîæ íåîáõ³äíèé îáî-
â'ÿçêîâèé ðåãóëÿðíèé ïðèéîì àíòèàãðåãàíòíî¿
òåðàï³¿ äëÿ óíèêíåííÿ òðîìáîçó ïðîòåçó/ñòåíòà:
àöåòèëñàë³öèëîâà êèñëîòà ïî 5 ìã/êã 1 ð/ä, à ïðè
ñòåíòóâàíí³ ÂÀÏ äâîìà òà á³ëüøå ñòåíòàìè
äîäàòêîâî êëîï³äîãðåëü 0,2 ìã/êã 1 ð/ä.

Ïðè àìáóëàòîðíîìó ñïîñòåðåæåíí³ ìè
ðàäèìî ïðîâîäèòè êîíòðîëü: ð³âíÿ ñàòóðàö³¿
àðòåð³àëüíî¿ êðîâ³ 2-3 ðàçè íà äåíü (Sat O2
ìàº áóòè â ìåæàõ 80-85%), ð³âíÿ ãåìîãëîá³íó
1 ðàç íà ì³ñÿöü (ö³ëüîâ³ ïîêàçíèêè 140-160 ã/ë)
òà, 1 ðàç íà ì³ñÿöü, Åõî-ÊÃ êîíòðîëü.

Åõî-ÊÃ êîíòðîëü âêëþ÷àâ íàñòóïí³
ïîêàçíèêè: ä³àìåòð êðîâîïëèíó ïî ñòåíòó/
àíàñòîìîçó; Δð Àî/ËÀ (ìì.ðò.ñò.); ÊÄ² ËØ
(ìë/ì2); ðîçì³ð â³äêðèòîãî îâàëüíîãî â³êíà òà
íàïðÿìîê øóíòóâàííÿ ì³æ ïåðåäñåðäÿìè;
ðîçì³ð ã³ëîê ëåãåíåâî¿ àðòåð³¿ òà, ïðè íàÿâ-
íîñò³ àíòåãðàäíîãî êðîâîïëèíó ÷åðåç êëàïàí
ËÀ, Δð êëàïàíà ËÀ (Ðèñ. 3, 4).

Ðèñ. 2
Ñâîáîäà â³ä ðåîïåðàö³é îáîõ ãðóï ïàö³ºíò³â

Ä³àìåòð ñòåíòà òà êðîâîïëèí
÷åðåç ñòåíòîâàíó àðòåð³àëüíó

ïðîòîêó

Ãðàä³ºíò òèñêó íà ñòåíòîâàí³é
ÂÀÏ (Δð Àî/ËÀ)

Ðèñ. 3
Åõîêàðä³îãðàô³÷íà â³çóàë³çàö³ÿ ñòåíòîâàíî¿ àðòåð³àëüíî¿ ïðîòîêè (äâîâèì³ðíà òà êîëüîðîâà äîïëåðîãðàô³ÿ)
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Îö³íêà çàãàëüíîãî ñòàíó ïàö³ºíò³â
âêëþ÷àº êîíòðîëü íàáîðó âàãè ò³ëà, ðîñòó é
ðîçâèòêó äèòèíè. Ïðè âèÿâ³ ñèìïòîì³â, ùî
ìîæóòü ïðèçâåñòè äî çíåâîäíåííÿ (ã³ïåðòåð-
ì³ÿ, áëþâàííÿ, ð³äêèé ñò³ëåöü ³ ò. ï.) íåîáõ³ä-
íî ïðîâåñòè êîðåêö³þ âîäíîãî áàëàíñó îðãà-
í³çìó äèòèíè.

Ïëàíîâà êîíñóëüòàö³ÿ â ñïåö³àë³çîâà-
íîìó êàðä³îëîã³÷íîìó ñòàö³îíàð³ ìàº áóòè
ïðîâåäåíà ÷åðåç 1 ì³ñÿöü ï³ñëÿ âòðó÷àííÿ òà
ó íàñòóïíîìó - çã³äíî ³ç ðåêîìåíäàö³ÿìè äà-
íîãî çàêëàäó. Ïðè ï³äâèùåíí³ ð³âíÿ ãåìîãëî-
á³íó âæå âêàçàíèõ çíà÷åíü, çíèæåííÿ ð³âíÿ
SatO2 íèæ÷å íàâåäåíèõ íîðì àáî îçíàê çíè-
æåííÿ ôóíêö³¿ ïðîòåçó/ñòåíòà çà äàíèìè Åõî-ÊÃ -
îáîâ'ÿçêîâà ïîçàïëàíîâà êîíñóëüòàö³ÿ ó ñïå-
ö³àë³çîâàíîìó êàðä³îõ³ðóðã³÷íîìó ñòàö³îíàð³.

Îáãîâîðåííÿ
Ó íàøîìó îäíîöåíòðîâîìó äîñë³äæåíí³
ïîäàíî ðåçóëüòàòè äâîõ ìåòîä³â çáàãà÷åííÿ
ëåãåíåâîãî êðîâîïëèíó ó íîâîíàðîäæåíèõ ïà-
ö³ºíò³â ³ç ö³àíîòè÷íîþ ÂÂÑ, ùî ìàëè ïîä³áí³
âèõ³äí³ õàðàêòåðèñòèêè. Çà ðåçóëüòàòàìè àíà-
ë³çó íå áóëî ñòàòèñòè÷íî çíà÷óùî¿ ð³çíèö³ â
ïåðåá³ãó ðàííüîãî ï³ñëÿîïåðàö³éíîãî ïåð³îäó,
à òàêîæ â îáîõ ãðóïàõ ñïîñòåð³ãàâñÿ äîñòàòí³é
ð³ñò ³ ðîçâèòîê ëåãåíåâîãî ðóñëà. Îáèäâà ìå-
òîäè çàáåçïå÷èëè íàä³éíèé ëåãåíåâèé êðîâî-
ïëèí äî íàñòóïíîãî åòàïó õ³ðóðã³÷íî¿ êîðåêö³¿.

Âðàõîâóþ÷è, ùî â íàøîìó äîñë³äæåí-
í³ â³äñîòîê çàãàëüíî¿ ëåòàëüíîñò³ ïàö³ºíò³â
ï³ñëÿ ñòåíòóâàííÿ ÂÀÏ áóâ çíà÷íî íèæ÷èì,

í³æ ïðè íàêëàäàíí³ ÑËÀ (7,4% ïðîòè 31,6 %),
â íàø³é óñòàíîâ³ äëÿ ïàö³ºíò³â ç ìàëîþ ìàñîþ
ò³ëà òà ä³òåé òà ä³òåé, ùî ìàþòü ñóïðîâ³äíó
ñêëàäíó êîìîðá³äí³ñòü ìè îáèðàºìî îïö³þ
ñòåíòóâàííÿ ÂÀÏ ÷åðåç ìàëî³íâàç³éí³ñòü ïðî-
öåäóðè òà ëåãøèé ï³ñëÿîïåðàö³éíèé ïåðåá³ã.
Ïîä³áí³ âèñíîâêè áóëè îïóáë³êîâàí³ Singh et
al., â öèõ äîñë³äæåííÿõ ïàö³ºíòè, ÿê³ ïåðåíåñ-
ëè ñòåíòóâàííÿ àðòåð³àëüíî¿ ïðîòîêè ìàëè êî-
ðîòøó òðèâàë³ñòü ïåðåáóâàííÿ ó ÂÀ²Ò, ìåí-
øèé òåðì³í ØÂË òà êîðîòøèé ïåð³îä ³íî-
òðîïíî¿ ï³äòðèìêè [7, 8]. Ïðîòå, çâèâèñò³ñòü
ïðîòîêè é íàðàç³ çàëèøàºòüñÿ âèêëèêîì äëÿ
á³ëüøî¿ ê³ëüêîñò³ ³íòåðâåíö³éíèõ êàðä³îëîã³â,
íåçâàæàþ÷è íà ÷èñëåíí³ ìîäèô³êàö³¿ ìåòîäè-
êè ñòåíòóâàííÿ. [9] íàêëàäàííÿ ÑËÀ º îïåðà-
ö³ºþ âèáîðó äëÿ ïàö³ºíò³â, ùî ìàþòü ñêëàäíó,
çâèâèñòó àíàòîì³þ ÂÀÏ, ïðè ÿê³é ³ìïëàíòàö³ÿ
ñòåíòà ïîâ'ÿçàíà ³ç âèñîêèì ðèçèêîì àáî òåõ-
í³÷íî âêðàé ñêëàäíà. [10, 11]. Òàêîæ, äëÿ îêðå-
ìèõ ñêëàäíèõ êîìïëåêñíèõ âðîäæåíèõ äåôåê-
ò³â ñåðöÿ, òàêèõ ÿê ÒÌÑ ³ç ÄÌØÏ òà îáñòðóê-
ö³ºþ âèõ³äíîãî òðàêòó ë³âîãî øëóíî÷êà, êîëè
ïðîâåäåííÿ ðàäèêàëüíî¿ êîðåêö³¿ ìîæëèâå ëèøå
ó ñòàðøîìó â³ö³, ìè îáèðàºìî îïö³þ íàêëàäàííÿ
ÑËÀ, ÷åðåç ìåíøó ïîòðåáó ðåîïåðàö³é [12].

Ñë³ä çàóâàæèòè, ùî ó ãðóï³ ïàö³ºíò³â,
ùî ïåðåíåñëè ñòåíòóâàííÿ ÂÀÏ, ñïîñòåð³ãàâ-
ñÿ çíà÷íî âèùèé â³äñîòîê ðåîïåðàö³é [13].
Íàé÷àñò³øîþ ïðè÷èíîþ ïîòðåáè ó ïîâòîðíèõ
âòðó÷àííÿõ 16 (59,2 %) áóâ ñòåíîç ñòåíòîâàíî¿
ÂÀÏ, çóìîâëåíèé ïðîë³ôåðàö³ºþ åíäîòåë³þ
ó ïðîñâ³ò ñòåíòó òà, ÿê íàñë³äîê, çâóæåííÿ

Â³çóàë³çîâàíî RMBTSh
ç äîáðèì êðîâîïëèíîì

Ì³í³ìàëüíèé ðåâåðñíèé êðîâîïëèí
ó ÷åðåâí³é àîðò³, ùî º â³äíîñíîþ
îçíàêîþ ôóíêö³îíóâàííÿ ïðîòåçà

Ãðàä³ºíò òèñêó íà RMBTSh
(Δð Àî/ËÀ)

Ðèñ. 4
Äâîâèì³ðíà òà êîëüîðîâà äîïëåðîãðàô³ÿ ïðàâîñòîðîííüîãî ìîäèô³êîâàíîãî àíàñòîìîçó Áëåëîêà- Òàóññ³ã-

Òîìàñà (RMBTSh)
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ïðîñâ³òó ïðîòîêè. Âèùèé â³äñîòîê ðåîïåðà-
ö³é âèñâ³òëåíî ó äîñë³äæåíí³ Helal et al. [14],
à òàêîæ ó ìóëüòèöåíòðîâîìó äîñë³äæåíí³
Bauser-Heaton et al. [15] (48,6% ïðîòè 15,4%,
p<0,001). Îäíàê, á³ëüø³ñòü äîñë³äæåíü â³ä-
çíà÷àþòü, ùî íåçâàæàþ÷è íà âèùèé â³äñîòîê
ðåîïåðàö³é ó ãðóï³ ñò. ÂÀÏ ï³ñëÿîïåðàö³éíèé
ïåðåá³ã áóâ ëåãøèé, à â³ääàëåí³ ðåçóëüòàòè çà-
äîâ³ëüí³ â îáîõ ãðóïàõ. Îäíàê, ñë³ä â³äì³òèòè,
ùî àìáóëàòîðíå ñïîñòåðåæåííÿ ³ç Åõî-ÊÃ
êîíòðîëåì º âàæëèâèì äëÿ âèð³øåííÿ íåîá-
õ³äíîñò³ ðå³íòåðâåíö³é òà çìåíøåííÿ ð³âíÿ
ì³æåòàïíî¿ ëåòàëüíîñò³ [16].

Âèñíîâêè
Íàøå äîñë³äæåííÿ ïîêàçàëî, ùî äëÿ ö³àíî-

òè÷íèõ ÂÂÑ, ÿê³ ìàþòü äóêòóñ-çàëåæíèé ëå-
ãåíåâèé êðîâîïëèí, äîñòàòíüî åôåêòèâíèìè
º îáèäâà îïèñàí³ ìåòîäè. Íàðàç³, ÷åðåç ìåí-
øèé â³äñîòîê ëåòàëüíîñò³, ñòåíòóâàííÿ àðòå-
ð³àëüíî¿ ïðîòîêè â ãðóï³ íîâîíàðîäæåíèõ º
îïåðàö³ºþ âèáîðó. Îäíàê, ïðè íåñïðèÿòëèâ³é
äëÿ ñòåíòóâàííÿ àíàòîì³¿ ïðîòîêè òà äëÿ ïà-
ö³ºíò³â ³ç ÂÂÑ, ÿê³ ïîòðåáóþòü òðèâàëîãî â³ä-
òåðì³íóâàííÿ íàñòóïíîãî åòàïó, íàêëàäàííÿ
ÑËÀ º á³ëüø îïòèìàëüíîþ îïö³ºþ. Ñïîñòå-
ðåæåííÿ öèõ ãðóï ïàö³ºíò³â ïåä³àòðîì òà äè-
òÿ÷èì êàðä³îëîãîì íà ì³æñòàä³éíîìó åòàï³ º
íàäçâè÷àéíî âàæëèâèì.

Êîíôë³êò ³íòåðåñ³â: àâòîðè çàÿâëÿþòü ïðî
â³äñóòí³ñòü êîíôë³êòó ³íòåðåñ³â.

Introduction
Among all congenital heart defects (CHD), a
third is occupied by cyanotic defects with duct-
dependent pulmonary blood flow [1].These
defects include: Tetralogy of Fallot (ToF); ToF
with pulmonary artery (PA) atresia; single
ventricle (SV) with atresia or PA stenosis, also
it can be tricuspid valve atresia (TV);
transposition of the great arteries (TGA) with
an intact ventricular septum or with ventricular
septal defect (VSD) with left ventricular outflow
tract obstruction (LVOTO); isolated hypoplasia
of the right ventricle (IHRV); critical valvular
stenosis of the pulmonary artery (SP); atresia of
the pulmonary artery with an intact ventricular
septum (PA with IVS), as well as conotruncal
defects with non-confluent PA branches
(common arterial trunk, ToF, etc.) [2, 3].

At cyanotic defects, pulmonary blood
flow is ensured by patent ductus arteriosus
(PDA). Constriction and closure of the ductus
arteriosus during early neonatal period leads to
hypoxia, which progressively increases and,
subsequently, leads to a life-threatening
condition for the child. To maintain the
passability of PDA, a continuous intravenous
infusion of prostaglandin E1 is used. [4] This

INCREASED PULMONARY BLOOD FLOW IN NEWBORNS WITH CYANOTIC
CONGENITAL HEART DEFECTS AND DUCTUS-DEPENDENT PULMONARY BLOOD
FLOW: RESULTS AND FEATURES OF OUTPATIENT POSTOPERATIVE FOLLOW-UP

method of treatment is temporary and allows
stabilizing the child's condition at the pre-
operative stage (until radical correction or
operations to enrich the pulmonary blood flow).
Staged interventions, in particular systemic-to-
pulmonary artery shunt (SPAS) placement or
patent ductus arteriosus stenting (PDA st.), allow
to increase the level of arterial blood saturation
(SatO2) and create conditions for the growth of
heart structures and PA branches for further
radical correction. [5]

For patients surviving after staged palliative
treatment, comprehensive outpatient follow-up
by a pediatrician and a pediatric cardiologist to
assess the child's clinical condition, timely
echocardiography to monitor the function of the
anastomosis or stent is important. [6]

The aim. The research aims to investigate
and present the results of two methods for
increasing the pulmonary blood flow (SPAS
placement and PDA stenting), as well as to
clarify the features of outpatient cardiology
monitoring and treatment for these patients.

Material and Methods
This retrospective, single-center study included
49 newborns who underwent procedures of
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increasing the pulmonary blood flow from
January 2020 to February 2024 at the Ukrainian
Cardiac Center. Twenty-two patients (SPAS
group) underwent systemic-to-pulmonary artery
shunt (SPAS) placement, while 27 patients (PDA
st. group) received PDA stenting. Anatomical
defects and hemodynamic parameters were
assessed using transthoracic echocardiography.
The study analyzed pre- and postoperative data,
including age, weight, presence of genetic/
concomitant pathology, oxygen saturation level, left
ventricular end-diastolic index (LVDI), Nakata
index, presence of antegrade blood flow, duration
of artificial lung ventilation (ALV) after
interventions, the length of stay in the intensive
care unit (ICU), early postoperative complications,
30-day mortality, and intermediate mortality before
the next stage of treatment in both patient groups.

Data Analysis. Data obtained during the
study were analyzed using IBM SPSS Statistics
21.0 and Microsoft Excel 2016. Results are
presented as mean values with standard
deviations for normally distributed parameters
or medians with interquartile ranges for non-
normally distributed parameters. Normality was
assessed using the Shapiro-Wilk test. The Mann-
Whitney test was used to compare groups with
non-normally distributed data or small sample
sizes. Qualitative parameters were assessed using
the χ2 test or Fisher's exact test for small samples.
All calculations were performed with a
confidence level of 95%, and differences were
considered statistically significant at p<0.05.

Results
Prenatal diagnosis of the CHD was made in 15
(68.1%) patients from the SPAS group and in 16
(59.2%) patients from the PDA st. group. Premature
(gestational age <37 weeks) was found in 8 (36.4%)
patients in the SPAS group and in 9 (33%) patients
in the PDA st. group. No patients in either group
had genetic disorders. The percentage of
concomitant pathology was higher in the PDA st.
group: 6 (22.2%) patients, compared to 2 (9.1%) in
the SPAS group (p<0.05). Concomitant pathologies
in the PDA st. group included large omphalocele
in 1 patient, hypoxic-ischemic brain injury in 2

patients, and hydrocephalus in 3 patients. In the
SPAS group, concomitant pathology was diagnosed
in 2 patients (1 with hypoxic-ischemic brain injury
and 1 with intrauterine growth restriction).

At the preoperative stage, all newborns
in both groups received intravenous infusion of
prostaglandin E1. Biventricular correction was
planned for 10 (45.4%) patients in the SPAS
group and for 16 (59.2%) in the PDA st. group.
Antegrade blood flow was observed preoperatively
in 9 (40.9%) patients in the SPAS group and in 14
(51.8%) patients in the PDA st. group.

Other initial characteristics, such as age,
weight, sex, requirement in a preoperative ALV,
oxygen saturation level (SatO2), Nakata index
and left ventricular end-diastolic index (LVDI)
were similar in both groups (Table 1).

The congenital heart defect (CHD) cohort
varied between the groups: in the SPAS group the
most common diagnoses were Tetralogy of Fallot
(ToF) / ToF with pulmonary artery atresia (PA)
in 10 (45.5%) patients, hypoplastic left heart
syndrome (HLHS) with stenosis or PA in 6
(36.3%) patients, and transposition of the great
arteries with a large ventricular septal defect
(VSD) in 2 (9.1%) patients. In the PDA st. group,
the most frequent diagnoses were PA with an
intact ventricular septum (IVS) in 7 (25.9%)
patients, ToF / ToF with PA in 8 (29.6%) patients,
and a single ventricle with stenosis or PA in 7
(25.9%) patients. The rare congenital heart defect,
isolated hypoplasia of the right ventricle, was
observed in one patient in each group. (Fig. 1).

Among the 22 patients in the SPAS
group, 20 (90.9%) had a right modified Blalock-
Taussig-Thomas shunt (RMBTSh) and 2 patients
had a left modified Blalock-Taussig-Thomas
shunt (LMBTSh). In patients weighing less than
3 kg (n=4), shunts (RMBTSh or LMBTSh) with
a diameter of 3 mm were placed; in patients
weighing between 3 and 3.5 kg (n=14), shunts
with a diameter of 3.5 mm were used; and in
patients weighing over 3.5 kg (n=4), a 4 mm shunt
was placed. Modified shunts (RMBTSh or
LMBTSh) were implanted in 7 (31.8%) cases
between the subclavian artery and the branch of
the pulmonary artery (PA); in 15 (68.2%) cases,
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they were implanted between the brachiocephalic
trunk and the PA branch.

Stenting was successful in all 27 patients.
For navigation during the procedure, Siemens
angiographic systems "AxiomArtis II" / "AxiomArtis
Q" were used. All cases of transcatheter stent
implantation were performed via femoral access:
11 (40.7%) cases via the femoral artery
retrogradely, and 16 (59.2%) via the femoral vein
antegradely. The average fluoroscopy time was

21.9±11.5 (ranging from 6 to 61) minutes. The stent
diameter was chosen based on the patient's weight
(kg)±0.5 mm, and the stent length was determined
as the length of the ductus arteriosus (DA) + 2-3
mm. Considering the ability of ductal tissue to
constrict, covering the entire length of the DA with
the stent system is necessary to prevent stenosis of
uncovered areas of the ductus in the postoperative
and long-term periods. In 25 patients, stenting was
performed using a single stent. In two patients, due

Indicator SPAS group 
(n = 22) 

PDA st. group 
(n = 27) p 

Age, days 4 [2,3;10] 5 [2;10,5]  0,46 
Weight, kg 3,06±0,35 3,08±0,55 0,45 
Sex (male), n (%)  13 (59,1) 14 (51,8 ) 0,38 
Premature (gestational age < 37 weeks), n (%) 8 (36,4) 9 (33 ) 0,62 
Requirement in a preoperative ALV, n (%) 10 (45,5) 11 (40,7) 0,14 
Oxygen saturation level (SatO2), %    

preoperative 71,1±16,1 68,8±11,4 0,06 
postoperative 82,1±5,6 86,3±3,56 0,01 

Nakata index, mm2/m2   
preoperative 156,9±33,3 142,7±55,2 0,06 
before the next stage of correction 277±35,9 289,1±149,2 0,035 

LVDI, ml/m2  
preoperative 51,2 ±32,4 50,8±24,9 0,35 
before the next stage of correction 67,5±15,5 56,7±28,5 0,42 

Availability of the antegrade flow, n (%) 9 (40,9) 14 (51,8) 0,45 
Concomitant pathology, n (%) 2 (9,1) 6 (22,2) 0,03 
Duration of ALV after interventions, hours 254 [39,5;471] 134 [92,75;158,7] 0,03 
The length of stay in the ICU, days 15 [10,25;24,75] 10 [7;19,25] 0,05 
Duration of the mimetic support, hours 169 [118;224] 163 [138;212] 0,051 

Table 1
General characteristics, comparison pre- and postoperative indicators for both groups of patients

Fig. 1
Structure of the CHD in both groups of patients.

ToF - Tetralogy of Fallot; ToF with PA - Tetralogy of Fallot with pulmonary artery atresia; ToF with non-
conf.branches - Tetralogy of Fallot with non-confluent branches; Tr. arteriosus- Common arterial trunk (type ²²²); PA

with IVS - pulmonary artery atresia with an intact ventricular septum; IHRV - isolated hypoplasia of the right
ventricle; AVSD- atrioventricular septal defect; SV - single ventricle with pulmonary artery atresia/stenosis
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to long DAs, two stent systems were used, and in
one patient, stenting was performed on both
bilateral PDAs and each stent supplies branches of
the pulmonary artery. Seven patients underwent
balloon atrial septostomy (n=4) and balloon
pulmonary valvuloplasty (n=3) immediately before
stenting.

After the intervention, the average SatO2
increased in both groups: 82.1±5.6% in the SPAS
group and 86.3±3.56% in the PDA st. group
(p<0.05). The median length of stay in the ICU
for the SPAS group was 15 [10.25;24.75] days
(ranging from 5 to 91 days), and for the PDA st.
group, it was 10 [7;19.25] days (ranging from 4 to
37 days), which was shorter in the PDA st. group
(p=0.05). The duration of ALV after interventions
in the SPAS group was 254 [39.5; 471] hours
(ranging from 63 to 751 hours), while in the PDA
st. group, it was shorter at 134 [92.75;158.7]
hours (ranging from 39 to 549 hours) (p<0.05).
The duration of mimetic support averaged 169
[118;224] hours (ranging from 15 to 620 hours)
for the SPAS group and 163 [138;212] hours
(ranging from 71 to 409 hours) for the PDA st.
group (Table 1).

Intraoperative complications occurred in
1 (3.7%) patient in the PDA st. group. After
removing the balloon catheter from the stent
system, the stent dislocated into the middle
segment of the left pulmonary artery branch. A

coronary guidewire (Floppy 0.014) was introduced
into the stent lumen, and a coronary balloon
catheter was placed. The balloon was inflated to
the diameter of the implanted stent, the system
was fixed, and the stent was retracted by 5 mm
to cover the entire length of the PDA and prevent
prolapse into the PA and descending aorta.
Postoperative angiography showed that the stent
was properly positioned with good blood flow
through the stented PDA.

Intraoperative complications in the SPAS
group occurred in 1 (4.5%) patient. Due to
desaturation caused by distortion of the PA
branch and deformation of the anastomosis, the
patient required re-implantation of the prosthesis.

The percentage of early postoperative
complications in the SPAS group was 40.9% (9/
22), while in the PDA st. group, it was 18.5%
(5/27). In the SPAS group, the postoperative
period was complicated by sepsis in two cases and
chylothorax in two cases. Due to prosthetic
hyperfunction, signs of heart failure (HF) developed
in three patients. In the early postoperative period,
three patients in the PDA st. group developed
stenosis of the stented PDA due to endothelial
proliferation. One patient developed heart failure
due to hyperfunction of the PDA stent, and one
patient had signs of necrotizing enterocolitis
(NEC) (Table 2).

The early (30-day) postoperative mortality

SPAS group 
(n=22) 

PDA group 
(n=27) Indicator 

Amount Treatment Amount Treatment 
Stenosis of the PDA 
stent/anastamosis n (%) 1 (4,5%) re-implantation 

of the prosthesis 3 (11%) Stent ballon 
angioplasty 

NEC - - 1 (3,75%) 

Resection and suturing 
of the ascending 

colon defect, 
loop ileostomy 

Diaphragmatic paresis n (%) 1 (4,5%) Diaphragm plication 0 – 

Heart failer n (%) 3 (13,6%) 

AVL, mimetic support, 
diuretic therapy, 

banding of the anastomosis 
(n=1) 

1 (3,75%) Radical 
correction CHD 

Chylothorax n (%) 2 (9%) 
Feeding with a mixture 

enriched with medium-chain 
triglycerides 

0 – 

Sepsis n (%) 2 (9%) 
Antibiotic therapy according 

to blood culture results, 
immunomodulatory therapy 

0 - 

Table 2
Type and methods of treatment of early postoperative complications in both groups of patients
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in the SPAS group was 3 (13.6%) patients. Two
patients died due to heart failure and septic shock,
and one patient, discharged from the hospital,
died at home due to heart failure caused by
arrhythmia (supraventricular tachycardia). The
late mortality rate in the SPAS group was 18%
(4/22), with the main cause of interstage
mortality being prosthesis thrombosis.

There was no early (30-day) postoperative
mortality in the PDA st. group. The late mortality
rate was 7.4% (2/27). One patient died at home
due to thrombosis of the PDA stent, and another
in the hospital due to concomitant pathology
(large omphalocele).

The PDA st. group had a higher rate of
reinterventions - 16 (59.2%) patients, on average
9.6±4.8 (ranging from 1.4 to 26.9) weeks after
stenting. All 16 patients required balloon
stentoplasty due to endothelial proliferation, and
one patient also underwent simultaneous
perforation and balloon pulmonary valvuloplasty.
In the SPAS group, 2 patients (9%) required
repeat surgery. One patient underwent prosthesis
reimplantation due to thrombosis on the 18th

postoperative day, and another required anastomosis
narrowing on the 10th postoperative day due to
heart failure caused by prosthetic hyperfunction.
The freedom from reoperation in both groups is
shown in Figure 2.

The next stage of surgical correction
(Glenn shunt or radical correction) in the SPAS
group (n=14) was performed on average
29.8±16.3 (ranging from 1.8 to 70.8) weeks,
while in the PDA st. group, it was performed on
average 26.4±11.8 (ranging from 1 to 62.2) weeks.

Before the next stage of surgical correction
observed: an adequate growth of the pulmonary
artery branches: (in the SPAS group, the Nakata
index increased from 156.9±33.3 mm2/m2 to
277±35.9 mm2/m2 (p<0.05); in the PDA st.
group, the Nakata index increased from
142.7±55.2 mm2/m2 to 289.1±149.2 mm2/m2

(p<0.05)). Left ventricular end-diastolic index
(LVDI) increased in the SPAS group from
51.2±32.4 mm2/m2 to 67.5±15.5 mm2/m2

(p<0.05) and in the PDA st. group - from
50.8±24.9 mm2/m2 to 56.7±28.5 mm2/m2

(p<0.05). Average arterial oxygen saturation
(SatO2) before the next stage of correction for
the SPAS group was 84.5±7.5% (ranging from
75% to 93%) and for the PDA st. group -
81.2±8.7% (ranging from 70% to 92%).

In the SPAS group 10 patients underwent
radical correction of the CHD, and 4 patients
received a Glenn shunt. One patient diagnosed
with transposition of the great arteries (TGA) with
a ventricular septal defect (VSD) and LVOTO is
currently waiting for radical correction.

In the PDA stenting group, 19 patients
received the next stage of correction: 10 patients
underwent Glenn shunt, 8 patients underwent
radical congenital of the CHD and 1 patient with
IHRV received a 1,5-ventricle correction (Glenn
shunt with atrial septal defect closure). Four
patients with PA with IVS, who underwent
perforation of the pulmonary valve and PDA
stenting, currently do not require further
interventions due to adequate SatO2 levels and
satisfactory right heart growth. Two patients with
ToF and non-confluent pulmonary artery
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Fig. 2
Freedom from reoperation in both patient groups
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branches are waiting for a radical correction.
Between stages of surgical interventions,

patients who underwent SPAS or PDA stenting
require periodic follow-up and monitoring of
their general condition. Regular antiplatelet
therapy is also mandatory to prevent prosthesis/
stent thrombosis: acidum acetylsalicylicum 5
mg/kg once daily, and in patients with two/
multiple stents, clopidogrel 0.2 mg/kg once daily
is additionally prescribed.

For outpatient monitoring, we recommend:
monitoring of the SatO2 2-3 times daily (it should
be in the range of 80-85%), checking hemoglobin
levels once a month (target range: 140-160 g/l) and
performing echocardiography once a month to
monitor cardiac function.

Echocardiographic monitoring includes
the following parameters: diameter of the blood
flow through the stent/anastomosis; Δp Ao/PA
(aortic/pulmonary artery pressure difference
(mmHg)); LVDI (ml/m2); size of the patent
foramen ovale (PFO) and direction of shunting

between the atrias; size of the pulmonary artery
branches and, in the case of antegrade blood flow
through the pulmonary valve, Δp of the
pulmonary valve (Fig. 3, 4).

Evaluation of the patient overall
condition includes monitoring weight gain,
growth and development of the child. In case of
symptoms that may lead to dehydration (such as
hyperthermia, vomiting, diarrhea, etc.),
correction of the child's fluid balance should be
performed.

A scheduled consultation at a specialized
cardiac surgery hospital should be performed in
one month after the intervention, and
subsequently, according to the recommendations
of this institution. If there is an increasing
hemoglobin levels beyond the specified range,
a decreasing of SatO2 level below the normal
values or signs of prosthetic/stent dysfunction
based on echocardiography data, an unscheduled
consultation in a specialized cardiac surgery
hospital is mandatory.

Fig. 3
Echocardiographic visualization of the PDA stent (Two-Dimensional and Color Doppler Imaging)

Diameter of the stent and blood
flow through the PDA stent

Aortic/pulmonary artery pressure
difference (Δp PDA stent (mmHg))

RMBTSh visualized
with good blood flow

Minimal reverse blood flow in the
abdominal aorta, which is a relative

sign of prosthesis functioning

Pressure gradient on RMBTSh
(Δp Ao/LA)

Fig. 4
Two-Dimensional and Color Doppler Imaging of the right modified Blalock-Taussig-Shunt (RMBTSh)
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Discussion
In our single-center study, we present the
outcomes of two methods of increasing the
pulmonary blood flow in neonates with cyanotic
congenital heart disease (CHD) who had similar
baseline characteristics. The analysis revealed
no statistically significant differences in the early
postoperative course, with both groups
demonstrating adequate growth and development
of the pulmonary artery branches. Both methods
provided reliable pulmonary blood flow until the
next stage of surgical correction.

Given that the overall mortality rate for
patients undergoing PDA stenting (PDA st.) in
our study was significantly lower than that for
systemic-to-pulmonary artery shunt (SPAS)
placement (7.4% vs. 31.6%), our institution
prefers PDA st. for patients with low body weight
and those with complex comorbid conditions.
This preference is based on the less invasive nature
of the procedure and an easier postoperative course.
Similar conclusions were reported by Singh et al.,
whose studies found that patients undergoing
PDA st. experienced shorter stays in the ICU,
reduced duration of artificial lung ventilation and
shorter periods of mimetic support [7, 8].
However, the tortuosity of the patent ductus
arteriosus remains a challenge for many
interventional cardiologists despite numerous
procedural modifications [9]. The SPAS remains
the procedure of choice for patients with complex
and tortuous ductal anatomy, where stent
implantation poses a high risk or is technically
extremely challenging [10, 11].

For specific complex CHD, such as
transposition of the great arteries (TGA) with
ventricular septal defect (VSD) and left
ventricular outflow tract obstruction (LVOTO),
where radical correction is feasible only at an
older age, SPAS is preferred due to a reduced
need for reoperations [12].

It is important to note that the PDA st.
group showed a significantly higher rate of
reoperations [13]. The most common reason for
repeat interventions (16 cases, 59.2%) was stent-
induced stenosis due to endothelial proliferation
within the stent lumen, leading to ductal

narrowing. A higher reoperation rate was also
reported in studies by Helal et al. [14] and Bauser-
Heaton et al. [15] (48.6% vs. 15.4%, p<0.001).
Nevertheless, most studies highlight that, despite
the higher reoperation rate in the PDA st. group,
the postoperative course was smoother, and the
long-term outcomes were satisfactory in both
groups. Regular outpatient follow-up with
echocardiographic monitoring is important to
determine the need for reinterventions and to reduce
interstage mortality [16].

Conclusions
Our study has demonstrated that both described
methods are sufficiently effective for managing
duct-dependent pulmonary blood flow in neonates
with cyanotic CHD. Currently, due to the lower
mortality rate associated with PDA stenting in
neonates, it is the preferred option. However, for
unfavorable ductal anatomy and in patients with
CHD requiring prolonged postponement of the next
surgical stage, SPAS remains more optimal choice.
Careful monitoring by pediatricians and pediatric
cardiologists during the interstage period is
critically important.

Conflict of Interest: The authors declare no
conflicts of interest.
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Ðåôåðàò
Ìåòîþ ðîáîòè º àíàë³ç íàäàííÿ ìåäè÷íî¿ äîïîìîãè
íàñåëåííþ Äîíåöüêî¿ îáëàñò³ ç âèêîðèñòàííÿì çàñî-
á³â òåëåêîìóí³êàö³éíîãî çâ'ÿçêó.
Ìàòåð³àë ³ ìåòîäè. Ó ðîáîò³ ïðîâåäåíî ðåòðîñïåêòèâ-
íèé àíàë³ç íàäàíèõ òåëåìåäè÷íèõ ïîñëóã äëÿ íàñåëåííÿ
ï³äêîíòðîëüíî¿ Óêðà¿í³ òåðèòîð³¿ Äîíåöüêî¿ îáëàñò³ çà
2023 ð. ³ç âèêîðèñòàííÿì äàíèõ çâ³òó ïðî ðîáîòó
Êîìóíàëüíîãî íåêîìåðö³éíîãî ï³äïðèºìñòâà "Îáëàñíå
òåðèòîð³àëüíå ìåäè÷íå îá'ºäíàííÿ ì. Êðàìàòîðñüê".
Ðåçóëüòàòè é îáãîâîðåííÿ. Ó ÊÍÏ "ÎÒÌÎ ì. Êðà-
ìàòîðñüê" ó 2023 ðîö³ òåëåìåäè÷í³ êîíñóëüòàö³¿ ³ íà-
äàííÿ àìáóëàòîðíèõ ïîñëóã õâîðèì äèñòàíö³éíî ïðî-
âîäèëè çà 8 íàïðÿìêàìè: òåðàï³ÿ, åíäîêðèíîëîã³ÿ, ðåâ-

Abstract
Aim of the study is the analysis of medical care provision
to the population of Donetsk region using telecommu-
nications means.
Material and Methods. In the study, a retrospective
analysis of the telemedicine services provided to the
population of the Ukraine-controlled territory of the
Donetsk region in 2023 was carried out using data from
the report on the work of the Municipal non-commercial
enterprise "Regional Territorial Medical Association of
Kramatorsk".
Results and Discussion. In the MNE "RTMA of
Kramatorsk" in 2023, telemedicine consultations and
outpatient services were provided remotely to patients in
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ìàòîëîã³ÿ, íåâðîëîã³ÿ, óðîëîã³ÿ, íåôðîëîã³ÿ, ñóäèííà
õ³ðóðã³ÿ, ãåìàòîëîã³ÿ. Âñüîãî çà 2023 ð³ê ê³ëüê³ñòü õâî-
ðèõ, ÿêèì íàäàíî êîíñóëüòàòèâíó ìåäè÷íó äîïîìîãó ³ç
çàñòîñóâàííÿì òåëåìåäèöèíè, ñêëàëà 6340 îñ³á. Ðåçóëü-
òàòè àíàë³çó íàäàíèõ òåëåìåäè÷íèõ ïîñëóã çà îêðåìèìè
ñïåö³àëüíîñòÿìè ïîêàçàëè, ùî íàéá³ëüøå ïàö³ºíò³â
çâåðòàëèñü çà äîïîìîãîþ ³ç íàïðÿìêó åíäîêðèíîëîã³ÿ,
à ñàìå ïîíàä òðåòèíà ïàö³ºíò³â (35,03±0,60%).
Íåçíà÷íî ìåíøå çà ÷àñòîòîþ çâåðíåíü áóëî ³ç
ñïåö³àëüíîñò³ ðåâìàòîëîã³ÿ: 27,46±0,56% ïàö³ºíò³â.
Êîæíèé äåñÿòèé ïàö³ºíò (10,43±0,38%) ïîòðåáóâàâ
äîïîìîãè ³ç íàïðÿìêó óðîëîã³ÿ. Íàéìåíøå ó 2023 ðîö³
áóëî ïðîâåäåíî òåëåìåäè÷íèõ êîíñóëüòàö³é äëÿ
ïàö³ºíò³â ³ç ãåìàòîëîã³÷íèìè ïðîáëåìàìè - 1,04±0,13%.
Âèñíîâêè. Ñïîñòåð³ãàºòüñÿ ñòàá³ëüíî âèñîêèé ïî-
ïèò ó ïàö³ºíò³â íà íàäàííÿ òåëåìåäè÷íèõ ïîñëóã ë³-
êàð³â íàñòóïíèõ ñïåö³àëüíîñòåé: åíäîêðèíîëîã³ÿ, ðåâ-
ìàòîëîã³ÿ, óðîëîã³ÿ, òåðàï³ÿ, íåâðîëîã³ÿ. Àêòèâíî
âïðîâàäæóºòüñÿ îíëàéí-êîìóí³êàö³ÿ ç íàäàííÿ ïîñëóã
íîâèõ ñïåö³àëüíîñòåé, çîêðåìà ñóäèííî¿ õ³ðóðã³¿ òà
ãåìàòîëîã³¿. Ïðîòÿãîì ðîêó íàé÷àñò³øèì ïåð³îäîì
çâåðíåíü íàñåëåííÿ çà òåëåêîìóí³êàö³éíîþ ìåäè÷íîþ
äîïîìîãîþ ó á³ëüøîñò³ âèïàäê³â áóëà õîëîäíà ïîðà
ðîêó (çèìîâî-âåñíÿíèé ñåçîí).

8 areas: therapy, endocrinology, rheumatology,
neurology, urology, nephrology, vascular surgery, and
hematology. Overall, in 2023, the number of patients who
received consultative medical care using telemedicine
amounted to 6340 people. The results of the analysis of
telemedicine services provided in certain specialties
showed that most patients sought help in the field of
endocrinology, namely more than a third of patients
(35.03±0.60%). Rheumatology was slightly less frequently
consulted: 27.46±0.56% of patients. Every tenth patient
(10.43±0.38%) needed help in urology. In 2023, the lowest
number of telemedicine consultations was conducted for
patients with hematologic problems - 1.04±0.13%.
Conclusions. There is a consistently high demand from
patients for the provision of telemedicine services by
physicians of the following specialties: endocrinology,
rheumatology, urology, therapy, neurology. Online
communication for the provision of services in new
specialties, in particular vascular surgery and
hematology, is being actively implemented. During the
year, the most frequent period of population requests for
telecommunication medical assistance was in most cases
the cold season (winter-spring season).

Âñòóï
Àêòèâí³ áîéîâ³ ä³¿ íà Äîíå÷÷èí³ òðèâàþòü
âæå ïîíàä äåñÿòü ðîê³â. Ïðîòÿãîì öüîãî ÷àñó
áàãàòî àñïåêò³â çâè÷àéíîãî æèòòÿ àäàïòóâà-
ëèñÿ äî íîâèõ ðåàë³é. Æèòåë³ ðåã³îíó, ÿê³ çà-
ëèøèëèñÿ ïðîæèâàòè íà òåðèòîð³¿ áîéîâèõ
ä³é, îñîáëèâî ïîòðåáóþòü ìåäè÷íî¿ äîïîìî-
ãè. Íà ï³äêîíòðîëüí³é Óêðà¿í³ òåðèòîð³¿ Äî-
íåöüêî¿ îáëàñò³ ìåäè÷í³ çàêëàäè ïðîäîâæó-
þòü ñâîþ ðîáîòó, íåçâàæàþ÷è íà îáñòð³ëè. Çà
äàíèìè Äåïàðòàìåíòó îõîðîíè çäîðîâ'ÿ Äî-
íåöüêî¿ îáëàñíî¿ â³éñüêîâî¿ àäì³í³ñòðàö³¿, íà
äàíèé ìîìåíò â îáëàñò³ ôóíêö³îíóþòü 14
óñòàíîâ îõîðîíè çäîðîâ'ÿ, ÿê³ íàëåæàòü äî
ñôåðè óïðàâë³ííÿ îáëäåðæàäì³í³ñòðàö³¿. Âîä-
íî÷àñ Íàö³îíàëüíà ñëóæáà çäîðîâ'ÿ Óêðà¿íè
çàïðîâàäèëà òà ô³íàíñóº ïàêåò "Ãîòîâí³ñòü òà
çàáåçïå÷åííÿ íàäàííÿ ìåäè÷íî¿ äîïîìîãè íà-
ñåëåííþ, ÿêå çíàõîäèòüñÿ íà òåðèòîð³¿, äå âå-
äóòüñÿ áîéîâ³ ä³¿". Öåé ïàêåò ïåðåäáà÷àº ùî-
ì³ñÿ÷íå ô³íàíñóâàííÿ ë³êàðåíü â çîí³ áîéîâèõ
ä³é, ùî ñêëàäàº 1/12 â³ä îáñÿãó ð³÷íîãî ô³-
íàíñóâàííÿ. Òàêèé ìåõàí³çì äîçâîëÿº ï³äòðè-
ìóâàòè ìåäè÷í³ çàêëàäè ó êðèòè÷íèé ìîìåíò
òà ãàðàíòóâàòè ñâîº÷àñíó âèïëàòó çàðïëàòè
ìåäèêàì [1, 2, 3].

²ç ïî÷àòêîì â³éíè Äîíåöüêà îáëàñòü, ÿêà
íàëåæèòü äî òåðèòîð³¿, äå ïðîõîäÿòü àêòèâí³
áîéîâ³ ä³¿ [3], ñòèêíóëàñÿ ç ðÿäîì ïðîáëåì:
• Çì³íà ê³ëüê³ñíîãî òà ÿê³ñíîãî ñêëàäó íà-
ñåëåííÿ

Íà ïî÷àòîê 2023 ðîêó ó îáëàñò³ çàëè-
øèëèñü ìåøêàíö³, ÿê³ áóëè ïîâ'ÿçàí³ ç íàõî-
äæåííÿì íà öèõ òåðèòîð³ÿõ ÷åðåç îñîáëèâîñò³
ðîáîòè (êîìóíàëüí³ ï³äïðèºìñòâà, åíåðãåòè-
êà, çàë³çíèöÿ, ñèëîâ³ ñòðóêòóðè, ìåäèöèíà òà
³íøå) òà ïðåäñòàâíèêè ìàëîãî á³çíåñó. Òàêîæ
çàëèøèëàñü äóæå âåëèêà ÷àñòèíà íàñåëåííÿ -
ïåíñ³îíåðè òà ìàëîçàáåçïå÷åí³, äëÿ ÿêèõ íàä-
âàæëèâó ðîëü ìàº ìîæëèâ³ñòü íå âèòðà÷àòè
çíà÷í³ êîøòè íà æèòëî. Äëÿ ö³º¿ âåðñòâè íà-
ñåëåííÿ âêðàé âàæëèâà ð³çíîìàí³òíà ãóìàí³-
òàðíà äîïîìîãà òà ³íøå. ßêùî óçàãàëüíèòè,
òî äóæå çíà÷íà ê³ëüê³ñòü íàñåëåííÿ - ëþäè ïî-
õèëîãî â³êó, ïåíñ³îíåðè, àáî ëþäè ÿê³ âòðà-
òèëè ðîáîòó òà íå çìîãëè çíàéòè ¿¿ íà íîâèõ
ì³ñöÿõ. Âîíè åêîíîì³÷íî ìàëîçàáåçïå÷åí³,
çíàõîäÿòüñÿ ó ñòàí³ ïîñò³éíîãî ñòðåñó òà ïðè-
ãí³÷åííÿ.
• Ñóòòºâå ñêîðî÷åííÿ ê³ëüêîñò³ ìåäè÷íèõ ïðà-
ö³âíèê³â

Çíà÷íà ê³ëüê³ñòü ìåäè÷íèõ ïðàö³âíè-
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ê³â âè¿õàëà çà ìåæ³ îáëàñò³ òà êðà¿íè. Âåëèêà
ê³ëüê³ñòü âèñîêîêâàë³ô³êîâàíèõ ôàõ³âö³â
çíàéøëà ñîá³ íîâ³ ðîáî÷³ ì³ñöÿ ó á³ëüø áåç-
ïå÷íèõ ì³ñöÿõ. Òîáòî â³äáóëîñü çìåíøåííÿ
ê³ëüêîñò³ âèñîêîêâàë³ô³êîâàíèõ âóçüêèõ ôà-
õ³âö³â â îáëàñò³. Ó äàí³é ñèòóàö³¿ õâîð³ äîñèòü
÷àñòî ñàìîñò³éíî øóêàëè êîíòàêòè âóçüêîãî
ôàõ³âöÿ, ÿêèé âè¿õàâ ³ç îáëàñò³ òà îòðèìóâàëè
êîíñóëüòàö³þ ó ë³êàðÿ â³ääàëåíî òîùî.
• Óñêëàäíåííÿ ëîã³ñòèêè

Îäíî÷àñíî ç ïîøêîäæåííÿì äîðîæ-
íüî¿ ³íôðàñòðóêòóðè âåëèêå çíà÷åííÿ ìàº íà-
ÿâí³ñòü æîðñòêî¿ êîìåíäàíòñüêî¿ ãîäèíè òà ò³
îáñòàâèíè, ùî îáñòð³ëè âåëèñÿ ïåðåâàæíî ó
âå÷³ðí³é òà í³÷íèé ÷àñ. Ó çâ'ÿçêó ç öèì âñ³
ìåøêàíö³ îáëàñò³ íàìàãàþòüñÿ çðîáèòè âñ³
íåîáõ³äí³ ñïðàâè ³ çàâåðøèòè ïî¿çäêè ÿêîìîãà
ðàí³øå, ³ ó âå÷³ðí³é ÷àñ áóòè âäîìà ÿêíàé-
øâèäøå. Òîìó ïî¿çäêà, íàïðèêëàä, äî ë³êàðí³
ñòàíîâèòü ïðîáëåìó ³ ïîòðåáóº ïîïåðåäíüî¿
ï³äãîòîâêè òà ïëàíóâàííÿ.

Óñ³ ö³ òà ³íø³ ïðîáëåìè ïðèçâåëè äî
òðóäíîù³â ó íàäàíí³ âèñîêîêâàë³ô³êîâàíî¿ ìå-
äè÷íî¿ äîïîìîãè, îäíèì ³ç îñíîâíèõ øëÿõ³â
âèð³øåííÿ ñòàëî çàïðîâàäæåííÿ òåëåìåäèöèíè.

Ìåòîþ äîñë³äæåííÿ º àíàë³ç íàäàííÿ
ìåäè÷íî¿ äîïîìîãè íàñåëåííþ Äîíåöüêî¿ îá-
ëàñò³ ç âèêîðèñòàííÿì çàñîá³â òåëåêîìóí³êà-
ö³éíîãî çâ'ÿçêó.

Ìàòåð³àë ³ ìåòîäè
Ó ðîáîò³ ïðîâåäåíî ðåòðîñïåêòèâíèé àíàë³ç
íàäàíèõ òåëåìåäè÷íèõ ïîñëóã äëÿ íàñåëåííÿ
ï³äêîíòðîëüíî¿ Óêðà¿í³ òåðèòîð³¿ Äîíåöüêî¿
îáëàñò³ çà 2023 ð. Äëÿ äîñë³äæåííÿ âèêîðèñ-
òîâóâàëè äàí³ çâ³òó ïðî ðîáîòó Êîìóíàëüíîãî
íåêîìåðö³éíîãî ï³äïðèºìñòâà "Îáëàñíå òåðè-
òîð³àëüíå ìåäè÷íå îá'ºäíàííÿ ì. Êðàìàòîð-
ñüê" (ÊÍÏ "ÎÒÌÎ ì. Êðàìàòîðñüê"), à ñàìå:
âíåñåí³ åëåêòðîíí³ íàïðàâëåííÿ ïàö³ºíò³â ë³-
êàðÿìè, ÿê³ íàäàâàëè òåëåìåäè÷í³ ïîñëóãè çà
äîïîìîãîþ çàñîá³â òåëåêîìóí³êàö³éíîãî
çâ'ÿçêó (â³äïîâ³äíî äî ¿õ ñïåö³àëüíîñò³) ó ìå-
äè÷íó ³íôîðìàö³éíó ñèñòåìó "ÌåäÅÉÐ", ç ïî-
äàëüøîþ ïåðåäà÷åþ ¿õ äî öåíòðàëüíî¿ áàçè
eHealth çà 2023 ð³ê. Àíàë³çîâàíà ³íôîðìàö³ÿ
âêëþ÷àº òàêîæ íàäàí³ òåëåìåäè÷í³ ïîñëóãè

íà îáëàäíàíí³ ÒÅËÀÄÎÊ ÕÅËÑ, ðîç-òà-øî-
âàíîãî íà áàç³ "ÎÒÌÎ ì. Êðàìàòîðñüê".

Îòðèìàí³ ðåçóëüòàòè îö³íþâàëè ç âè-
êîðèñòàííÿì ìåòîä³â ñèñòåìíîãî ï³äõîäó òà
ñòðóêòóðíî-ëîã³÷íîãî àíàë³çó. Öèôðîâ³ äàí³
ïîäàíî ó âèãëÿä³ àáñîëþòíèõ äàíèõ òà â³ä-
íîñíèõ ïîêàçíèê³â ó â³äñîòêàõ ³ç ñåðåäíüîþ
àðèôìåòè÷íîþ ïîõèáêîþ (Ð±m,%) [4].

Ðåçóëüòàòè é îáãîâîðåííÿ
ÊÍÏ "ÎÒÌÎ ì. Êðàìàòîðñüê" áóëî ñòâîðåíî
24 ñ³÷íÿ 2020 ðîêó øëÿõîì ðåîðãàí³çàö³¿
ÊËÏÓ "Ì³ñüêèé îíêîëîã³÷íèé äèñïàíñåð ì.
Êðàìàòîðñüê". Íà ñüîãîäí³ äî éîãî ñêëàäó
çàêëàäó âõîäÿòü Ìåäè÷íèé öåíòð ñó÷àñíèõ
ìåòîä³â ë³êóâàííÿ îíêîëîã³¿, Ìåäè÷íèé ñåð-
öåâî-ñóäèííèé öåíòð, Öåíòð íåôðîëîã³¿ òà
ä³àë³çó, Ä³àãíîñòè÷íèé öåíòð ó ì. Ñëîâ'ÿíñüê,
Ìåäè÷íèé öåíòð "Çàõ³ä".

²ç ïî÷àòêîì ïîâíîìàñøòàáíîãî âòîðã-
íåííÿ ðô ç ìåòîþ çáåðåæåííÿ ìàòåð³àëüíèõ
àêòèâ³â äîðîãîâàðò³ñíå îáëàäíàííÿ áóëî ïå-
ðåì³ùåíî äî çàõ³äíîãî ðåã³îíó äåðæàâè - äî
Ëüâ³âñüê³é îáëàñò³, ñòâîðèâøè íîâó ñòðóêòóð-
íó îäèíèöþ: Ìåäè÷íèé öåíòð "Çàõ³ä", äå êî-
ëåêòèâ ï³äïðèºìñòâà ïðîäîâæèâ ñâîþ ä³ÿëü-
í³ñòü, íàäàþ÷è äîïîìîãó ïåðåñåëåíöÿì òà
æèòåëÿì Ëüâ³âñüêî¿, ²âàíî-Ôðàíê³âñüêî¿, Òåð-
íîï³ëüñüêî¿ òà ³íøèõ îáëàñòåé. Àëå â Äîíåöü-
ê³é îáëàñò³ òàêîæ çàëèøèëèñü â³ää³ëåííÿ, ÿê³
íàäàþòü äîïîìîãó ìåøêàíöÿì, êîòð³ íå åâà-
êóþâàëèñü. Ó ì. Êðàìàòîðñüê ïðîäîâæóþòü
ïðàöþâàòè: Ìåäè÷íèé öåíòð ñó÷àñíèõ ìåòî-
ä³â ë³êóâàííÿ îíêîëîã³¿: ïîë³êë³í³÷íå â³ää³-
ëåííÿ, õ³ì³îòåðàïåâòè÷íå òà ðàä³îëîã³÷íå â³ä-
ä³ëåííÿ; Ìåäè÷íèé ñåðöåâî-ñóäèííèé öåíòð;
Öåíòð íåôðîëîã³¿ òà ä³àë³çó [5].

Ó ÊÍÏ "ÎÒÌÎ ì. Êðàìàòîðñüê" ó
2023 ðîö³ òåëåìåäè÷í³ êîíñóëüòàö³¿ ³ íàäàííÿ
àìáóëàòîðíèõ ïîñëóã õâîðèì äèñòàíö³éíî
ïðîâîäèëè çà 8 íàïðÿìêàìè: òåðàï³ÿ, åíäîêðè-
íîëîã³ÿ, ðåâìàòîëîã³ÿ, íåâðîëîã³ÿ, óðîëîã³ÿ,
íåôðîëîã³ÿ, ñóäèííà õ³ðóðã³ÿ, ãåìàòîëîã³ÿ.

Âñüîãî çà 2023 ð³ê ê³ëüê³ñòü õâîðèõ,
ÿêèì íàäàíî êîíñóëüòàòèâíó ìåäè÷íó äîïîìî-
ãó ³ç çàñòîñóâàííÿì òåëåìåäèöèíè, ñêëàëà 6340
îñ³á. Ïîì³ñÿ÷íèé àíàë³ç íàäàííÿ òàêèõ ïîñëóã
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ïîêàçàâ, ùî ïðîòÿãîì ðîêó ñïîñòåð³ãàºòüñÿ õâè-
ëåïîä³áíà äèíàì³êà ç³ çðîñòàííÿì ó âåñíÿí³ (ï³ê
ó êâ³òí³ - 700 êîíñóëüòàö³é) òà îñ³íí³ ì³ñÿö³ (ï³ê
ó æîâòí³ - 605 êîíñóëüòàö³é) ³ çíà÷íèì ñïàäîì
íàäàíèõ ïîñëóã ó ë³òí³ ì³ñÿö³ (ì³í³ìàëüíî ó
÷åðâí³ - 384 êîíñóëüòàö³¿) (Ðèñ. 1).

Ðåçóëüòàòè àíàë³çó íàäàíèõ òåëåìå-
äè÷íèõ ïîñëóã çà îêðåìèìè ñïåö³àëüíîñòÿìè
ïîêàçàëè, ùî íàéá³ëüøå ïàö³ºíò³â çâåðòàëèñü
çà äîïîìîãîþ ³ç íàïðÿìêó "Åíäîêðèíîëîã³ÿ",

à ñàìå ïîíàä òðåòèíà ïàö³ºíò³â (35,03±0,60%,
n=2221) (Ðèñ. 2).

Íåçíà÷íî ìåíøå çà ÷àñòîòîþ çâåðíåíü
áóëî ³ç ñïåö³àëüíîñò³ "Ðåâìàòîëîã³ÿ": 27,46±0,56%
ïàö³ºíò³â (n=1741). Êîæåí äåñÿòèé ïàö³ºíò
(10,43±0,38%, n=661) ïîòðåáóâàâ äîïîìîãè ³ç
íàïðÿìêó "Óðîëîã³ÿ". Íàéìåíøå ó 2023 ðîö³
áóëî ïðîâåäåíî òåëåìåäè÷íèõ êîíñóëüòàö³é
äëÿ ïàö³ºíò³â ³ç ãåìàòîëîã³÷íèìè ïðîáëåìàìè -
ëèøå 1,04±0,13% (n=66).

Ðèñ. 1.
Ïîì³ñÿ÷íà äèíàì³êà íàäàíèõ òåëåìåäè÷íèõ ïîñëóã íàñåëåííþ Äîíåöüêî¿ îáëàñò³ ó 2023 ðîö³ (àáñ. äàí³)

Ðèñ. 2.
Íàäàííÿ òåëåìåäè÷íèõ ïîñëóã çà îêðåìèìè  ñïåö³àëüíîñòÿìè íàñåëåííþ Äîíåöüêî¿ îáëàñò³ ó 2023 ðîö³ (%)
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Çà äàíèìè äîñë³äæåííÿ äèíàì³êè íà-
äàííÿ òåëåìåäè÷íèõ ïîñëóã íàñåëåííþ Äî-
íåöüêî¿ îáëàñò³ ó 2023 ðîö³ âñòàíîâëåíî, ùî
ç³ ñïåö³àëüíîñò³ "Åíäîêðèíîëîã³ÿ" íàéá³ëüøå
îíëàéí-ïîñëóã áóëî íàäàíî â ïåðøîìó ï³âð³÷-
÷³, à ñàìå â ² (28,73±0,96% â³ä óñ³õ êîíñóëüòàö³é
ç åíäîêðèíîëîã³¿ çà ð³ê) òà ²² (29,99±0,97%)
êâàðòàëàõ (Òàáë.1).

Ïîì³ñÿ÷íèé àíàë³ç ïîêàçàâ íàÿâí³ñòü
ñåçîííîãî ï³äéîìó òàêèõ êîíñóëüòàö³é ç åí-
äîêðèíîëîã³÷íèõ ïðîáëåì ó áåðåçí³-òðàâí³
2023 ð, â³äïîâ³äíî ÷àñòêà â³äâ³äóâàíü ó ö³ ì³-
ñÿö³ áóëà âèùå ñåðåäíüîð³÷íîãî ïîêàçíèêà
(8,33%) òà ñòàíîâèëà: 11,8±0,68%, 12,07±0,69%

³ 11,62±0,68%  â³äïîâ³äíî (Ðèñ. 3).
Òåëåìåäè÷í³ êîíñóëüòàö³¿ ç ðåâìàòîëî-

ã³÷íèõ ïðîáëåì íàé÷àñò³øå áóëè çàòðåáóâàíè-
ìè ó ² (27,40±1,07%) òà ²V êâàðòàëàõ
(27,91±1,08%). Äëÿ ñïåö³àëüíîñò³ "Ðåâìàòîëî-
ã³ÿ" òàêîæ áóëà ïðèòàìàííà ñåçîíí³ñòü â çèìî-
âî-âåñíÿíèé ïåð³îä, õî÷ ³ íå òàêà âèðàæåíà, ÿê
äëÿ åíäîêðèíîëîã³¿, à ñàìå: ó ñ³÷í³ (10,05±0,72%),
ëþòîìó (8,39±0,66%), áåðåçí³ (8,96±0,68%).
Îêð³ì òîãî, â³äì³÷åíî çíà÷íå çðîñòàííÿ îíëàéí-
êîíñóëüòàö³é ó ëèñòîïàä³ (9,48±0,70%) òà â
ãðóäí³ (10,11±0,72%), ùî ìîæíà ïîÿñíèòè
ïåð³îäàìè çàãîñòðåííÿ ðåâìàòîëîã³÷íèõ
çàõâîðþâàíü ñàìå â õîëîäí³ ì³ñÿö³ ðîêó.

² êâàðòàë ²² êâàðòàë ²²² êâàðòàë ²V êâàðòàë Âñüîãî 
çà ð³ê Ñïåц³àëüíîñò³ àáñ. 

äàí³ 
Ð±m, 

% 
àáñ. 
äàí³ 

Ð±m, 
% 

àáñ. 
äàí³ 

Ð±m, 
% 

àáñ. 
äàí³ 

Ð±m, 
% 

àáñ. 
äàí³ 

Åíäîêðèíîëîã³ÿ 638 28,73±0,96 666 29,99±0,97 428 19,27±0,84 489 22,02±0,88 2221 
Ðåâìàòîëîã³ÿ 477 27,40±1,07 377 21,65±0,99 401 23,03±1,01 486 27,91±1,08 1741 
Óðîëîã³ÿ 155 23,45±1,65 215 32,53±1,82 118 17,85±1,49 173 26,17±1,71 661 
Òåðàï³ÿ 183 32,22±1,96 93 16,37±1,55 37 6,51±1,04 255 44,89±2,09 568 
Íåâðîëîã³ÿ 180 34,95±2,10 194 37,67±2,14 72 13,98±1,53 69 13,40±1,50 515 
Ñóäèííà õ³ðóðã³ÿ 0 0 65 19,12±2,13 130 38,24±2,64 145 42,65±2,68 340 
Íåôðîëîã³ÿ 66 28,95±3,00 37 16,23±2,44 64 28,07±2,98 61 26,75±2,93 228 
Ãåìàòîëîã³ÿ 0 0 18 27,27±5,48 26 39,39±6,01 22 33,33±5,80 66 
Ðàçîì 1699 26,80±0,56 1665 26,26±0,55 1276 20,13±0,5 1700 26,81±0,56 6340 

Òàáëèöÿ 1
Ïîêâàðòàëüí³ ïîêàçíèêè íàäàíèõ òåëåìåäè÷íèõ ïîñëóã çà îêðåìèìè  ñïåö³àëüíîñòÿìè

íàñåëåííþ Äîíåöüêî¿ îáëàñò³ ó 2023 ðîö³ (%)

Ðèñ. 3.
Ïîì³ñÿ÷íà äèíàì³êà ïîêàçíèê³â íàäàííÿ òåëåìåäè÷íèõ ïîñëóã çà íàéïîøèðåí³øèìè ñïåö³àëüíîñòÿìè

åíäîêðèíîëîã³ÿ, ðåâìàòîëîã³ÿ òà óðîëîã³ÿ íàñåëåííþ Äîíåöüêî¿ îáëàñò³ ó 2023 ðîö³ (%)
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²ç óðîëîã³÷íèõ ïðîáëåì ìåøêàíö³ Äî-
íå÷÷èíè íàé÷àñò³øå çâåðòàëèñü çà òåëåìåäè÷-
íèìè ïîñëóãàìè äî ôàõ³âö³â ó ²² êâàðòàë³ 2023
ðîêó (32,53±1,82%), ïðè÷îìó âèðàæåíèé ñå-
çîííèé ï³äéîì áóâ ñàìå ó âåñíÿí³ ì³ñÿö³: áå-
ðåçåíü (14,37±1,36%), êâ³òåíü (18,76±1,52%),
òðàâåíü (8,93±1,11%), à òàêîæ ñïîñòåð³ãàëîñü
çíà÷íå çðîñòàííÿ òàêèõ êîíñóëüòàö³é ó æîâòí³
2023 ðîêó (12,41±1,28%).

²ç ïðèâîäó òåðàïåâòè÷íèõ çàõâîðþâàíü
ïàö³ºíòè íàé÷àñò³øå ìàëè òåëåìåäè÷í³ êîí-
ñóëüòàö³¿ â õîëîäíó ïîðó ðîêó, à ñàìå â ²V
(44,89±2,09%) òà â ² êâàðòàëàõ (32,22±1,96%).
Â³äïîâ³äíî ³ ñåçîííèõ ï³äéîì³â áóëî 2: â ïåð³-
îä ñ³÷åíü-áåðåçåíü (10,92±1,31%, 9,86±1,25%,
11,44±1,34% â³äïîâ³äíî) òà â ïåð³îä æîâòåíü-
ãðóäåíü (10,92±1,31%, 9,86±1,25%, 11,44±1,34%
â³äïîâ³äíî).

Ïîíàä 2/3 çâåðíåíü çà íåâðîëîã³÷íîþ
äîïîìîãîþ áóëî çàðåºñòðîâàíî â ïåðøîìó
ï³âð³÷÷³, à ñàìå: â ² (34,95±2,10%) òà â ²² êâàð-
òàëàõ (37,67±2,14%), à ñåçîííèé ï³äéîì òðè-
âàâ 4 ì³ñÿö³: ç ñ³÷íÿ ïî êâ³òåíü ³ç ïîêàçíèêàìè:
8,93±1,26%, 9,13±1,27%, 16,89±1,65 òà
28,16±1,98% â³äïîâ³äíî.

Òåëåìåäè÷í³ ïîñëóãè ç ñóäèííî¿ õ³ðóð-
ã³¿ â ÊÍÏ "ÎÒÌÎ ì. Êðàìàòîðñüê" ðîçïî÷àëè
íàäàâàòè ëèøå ç òðàâíÿ 2023 ðîêó, â³äïîâ³äíî
íàéá³ëüøå ÷èñëî ¿õ çàðåºñòðîâàíî ó IV êâàð-
òàë³ (42,65±2,68%), à ñàìå ó òàê³ ì³ñÿö³: âåðå-
ñåíü (14,12±1,89%), æîâòåíü (17,06±2,04%),
ëèñòîïàä (16,47±2,01%).

Ç³ ñïåö³àëüíîñò³ "Íåôðîëîã³ÿ" òåëåìå-
äè÷í³ ïîñëóãè ïðîòÿãîì ðîêó íàäàâàëèñü ïðè-
áëèçíî  ð³âíîì³ðíî (26,75 - 28,95% ùîêâàð-
òàëó), êð³ì ë³òíüîãî ²²² êâàðòàëó, äå ñïîñòå-
ð³ãàâñÿ íàéìåíøèé ð³âåíü àêòèâíîñò³ çâåð-
íåíü ïàö³ºíò³â çà íåôðîëîã³÷íîþ äîïîìîãîþ.
Íàéá³ëüøå ÷èñëî çâåðíåíü ç ïðèâîäó ïàòîëî-
ã³é ö³º¿ ñôåðè â³äì³÷åíî â òðàâí³ (12,28±2,17%)
òà æîâòí³ (12,72±2,21%).

Òåëåìåäè÷í³ êîíñóëüòàö³¿ ç³ ñïåö³àëü-
íîñò³ "Ãåìàòîëîã³ÿ", òàê ñàìî ÿê ³ ç ñóäèííî¿
õ³ðóðã³¿, ðîçïî÷àëèñü ëèøå ç òðàâíÿ 2023 ðî-

êó. Ó ²²² êâàðòàë³ áóëî çàðåºñòðîâàíî ¿õ íàé-
á³ëüøå: 39,39±6,01% â³ä óñ³õ çâåðíåíü çà ð³ê.
Íàéá³ëüøà ê³ëüê³ñòü çâåðíåíü ïðèïàäàëà íà âå-
ðåñåíü (19,70±4,90%) òà æîâòåíü (18,18±4,75%).

Ï³äñóìîâóþ÷è âèùåâêàçàíå, ñë³ä çà-
çíà÷èòè, ùî òåëåìåäè÷í³ ïîñëóãè â³ä³ãðàþòü
êðèòè÷íó ðîëü ó çàáåçïå÷åíí³ äîñòóïó äî ìå-
äè÷íî¿ äîïîìîãè äëÿ æèòåë³â òåðèòîð³é, äå
âåäóòüñÿ àêòèâí³ áîéîâ³ ä³¿. Òåëåìåäèöèíà äî-
çâîëÿº îòðèìóâàòè êîíñóëüòàö³¿ òà ä³àãíîñòè-
êó â³ä ôàõ³âö³â, à ¿¿ çàïðîâàäæåííÿ çíèæóº ðè-
çèêè äëÿ ïàö³ºíò³â.

Òåëåìåäèöèíà äîçâîëÿº åôåêòèâí³øå
âèêîðèñòîâóâàòè íàÿâí³ ðåñóðñè, ðîçïîä³ëÿ-
þ÷è ¿õ â³äïîâ³äíî äî ïîòðåá. Ë³êàð³ ìîæóòü
íàäàâàòè êîíñóëüòàö³¿ â³ääàëåíî, ùî äîçâîëÿº
çîñåðåäèòè ô³çè÷íó ïðèñóòí³ñòü ìåäè÷íîãî
ïåðñîíàëó â íàéêðèòè÷í³øèõ âèïàäêàõ.

Ïàö³ºíòè ç õðîí³÷íèìè çàõâîðþâàííÿ-
ìè îñîáëèâî âðàçëèâ³ â óìîâàõ îáìåæåíîãî
äîñòóïó äî ìåäè÷íî¿ äîïîìîãè. Òåëåìåäèöè-
íà äîçâîëÿº çàáåçïå÷èòè ïîñò³éíèé ìîí³òî-
ðèíã ñòàíó çäîðîâ'ÿ òàêèõ ïàö³ºíò³â, êîðèãó-
âàòè ë³êóâàííÿ òà íàäàâàòè íåîáõ³äí³ ðåêî-
ìåíäàö³¿, ùî ñïðèÿº çíèæåííþ ðèçèê³â çà-
ãîñòðåííÿ õðîí³÷íèõ çàõâîðþâàíü òà ï³ä-
òðèìö³ ñòàá³ëüíîãî ñòàíó çäîðîâ'ÿ.

Âèñíîâêè
1. Ñïîñòåð³ãàºòüñÿ ñòàá³ëüíî âèñîêèé ïîïèò ó
ïàö³ºíò³â íà íàäàííÿ òåëåìåäè÷íèõ ïîñëóã ë³-
êàð³â íàñòóïíèõ ñïåö³àëüíîñòåé: åíäîêðèíî-
ëîã³ÿ, ðåâìàòîëîã³ÿ, óðîëîã³ÿ, òåðàï³ÿ, íåâðî-
ëîã³ÿ. Àêòèâíî âïðîâàäæóºòüñÿ îíëàéí-êî-
ìóí³êàö³ÿ ç íàäàííÿ ïîñëóã íîâèõ ñïåö³àëüíîñ-
òåé, çîêðåìà ñóäèííî¿ õ³ðóðã³¿ òà ãåìàòîëîã³¿.
2. Ïðîòÿãîì ðîêó íàé÷àñò³øèì ïåð³îäîì çâåð-
íåíü íàñåëåííÿ çà òåëåêîìóí³êàö³éíîþ ìåäè÷-
íîþ äîïîìîãîþ ó á³ëüøîñò³ âèïàäê³â áóëà õî-
ëîäíà ïîðà ðîêó (çèìîâî-âåñíÿíèé ñåçîí).

Êîíôë³êò ³íòåðåñ³â
Êîíôë³êò ³íòåðåñ³â â³äñóòí³é.
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EXPERIENCE OF USING TELEMEDICINE TOOLS TO PROVIDE MEDICAL CARE IN
THE TERRITORY OF DONETSK REGION DURING MARTIAL LAW IN UKRAINE
Introduction
Active hostilities in Donetsk region have been
persisting for more than ten years. During this
time, many aspects of ordinary life have adapted
to new realities. Residents of the region who
remained in the area of hostilities are in particular
need of medical care. In the Ukraine-controlled
territory of the Donetsk region, medical
institutions continue their work, despite shelling.
According to the Department of Health Protection
of the Donetsk Regional Military Administration,
currently, there are 14 healthcare institutions
functioning in the region, which belong to the
sphere of management of the Regional State
Administration. Meanwhile, the National Health
Service of Ukraine has implemented and
financed the package "Readiness and provision
of medical care to the population located in the
territory where hostilities are taking place". This
package provides monthly funding for hospitals in
the war zone, which is 1/12 of the annual funding.
This mechanism makes it possible to support
medical institutions at a critical moment and
guarantee timely payment of salaries to physicians
[1, 2, 3].

Since the beginning of the war, the
Donetsk region, which belongs to the territory
where active hostilities are taking place [3], has
faced a number of problems:
• Change in the quantitative and qualitative
composition of the population

As of the beginning of 2023, the region
remained home to residents who were associated
with working in these areas due to the
peculiarities of their jobs (utility companies,
energy, railways, law enforcement agencies,
medicine, etc.) and small businesses. There is
also a very large part of the population remaining
- retirees and low-income people - for whom the
ability to avoid spending significant amounts of
money on housing plays an important role.
Various humanitarian aid and other things are
extremely important for this segment of the
population. In general, a very significant number

of the population is the elderly, retirees, or people
who lost their jobs and could not find them in new
places. They are economically disadvantaged, in a
state of constant stress and depression.
• A significant reduction in the number of
medical workers

A significant number of medical workers
left the region and the country. A large number
of highly qualified specialists found new jobs in
safer places. Therefore, there was a decrease in
the number of highly qualified narrow-profile
specialists in the region. In this situation patients
quite often independently searched for the
contacts of a narrow-profile specialist who left
the region and received a consultation from a
physician remotely, etc.
• Logistics complications

Along with the damage to the road
infrastructure, the existence of a strict curfew
and the circumstances that the shelling took place
mainly in the evening and at night are of great
importance. In this regard, all residents of the
region try to do all the necessary things and finish
their trips as early as possible, and be at home as
soon as possible in the evening. Therefore, a trip
to the hospital, for example, is a problem and
requires prior preparation and planning.

All of these and other problems led to
difficulties in providing highly qualified medical
care, and one of the main solutions was the
introduction of telemedicine.

The aim of the study is the analysis of
medical care provision to the population of Donetsk
region using telecommunications means.

Material and Methods
In the study, a retrospective analysis of the
telemedicine services provided to the population
of the Ukraine-controlled territory of the Donetsk
region in 2023. The study used data from the
report on the work of the Municipal non-
commercial enterprise "Regional Territorial
Medical Association of Kramatorsk" (MNE
"RTMA of Kramatorsk"), namely: electronic
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referrals of patients by physicians who provided
telemedicine services using telecommunications
(in accordance with their specialty) were entered
into the MedAIR medical information system,
with subsequent transfer to the eHealth central
database for 2023. The analyzed information also
includes telemedicine services provided on the
equipment of TELADOC HEALTH, located at
the base of "RTMA Kramatorsk".

The obtained results were evaluated
using the methods of the systematic approach
and structural-logical analysis. Digital data are
presented in the form of absolute data and
relative indicators in percentages with the
average arithmetic error (Ð±m, %) [4].

Results and Discussion
MNE "RTMA of Kramatorsk" was established
on January 24, 2020 through the reorganization
of MHCI "Kramatorsk City Oncology
Dispensary". Today, the institution includes
Medical Center for Modern Methods of
Oncology Treatment, Medical Cardiovascular
Center, Nephrology and Dialysis Center,
Diagnostic Center in Sloviansk, and "Zakhid"
Medical Center.

Since the beginning of the full-scale
invasion of russia, in order to preserve material
assets, expensive equipment was moved to the
western region of the country - to Lviv region,

creating a new structural unit: "Zakhid" Medical
Center, where the company's staff continued its
activities, providing care to internally displaced
persons and residents of Lviv, Ivano- Frankivsk,
Ternopil and other regions. But in Donetsk
region, there are also departments that provide
care to residents who did not evacuate. In the
city of Kramatorsk, the following continue to
work: Medical Center for Modern Methods of
Oncology Treatment: polyclinic department,
chemotherapeutic and radiological department;
Medical Cardiovascular Center; Center of
Nephrology and Dialysis [5].

In 2023, telemedicine consultations and
provision of outpatient services to patients were
provided remotely in 8 areas: therapy,
endocrinology, rheumatology, neurology,
urology, nephrology, vascular surgery, and
hematology.

In total, in 2023, the number of patients
who received consultative medical care using
telemedicine amounted to 6,340 individuals. A
monthly analysis of the provision of such
services showed that during the year there was a
wave-like dynamics with growth in the spring
(peak in April - 700 consultations) and autumn
months (peak in October - 605 consultations) and
a significant decline in the services provided in
the summer months (minimum in June - 384
consultations) (Fig. 1).

Fig. 1.
Monthly dynamics of telemedicine services provided to the population of Donetsk region in 2023 (abs. data)
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The results of the analysis of the provided
telemedicine services by individual specialties
showed that most patients sought help in the field
of endocrinology, namely more than a third of
patients (35.03±0.60%, n=2221) (Fig. 2).

The frequency of referrals was slightly
lower in the specialty of rheumatology:
27.46±0.56% of patients (n=1741). Every tenth
patient (10.43±0.38%, n=661) needed help in the
field of urology. In 2023, the least number of
telemedicine consultations were conducted for
patients with hematological problems - only
1.04±0.13% (n=66).

According to the study of the dynamics

of the provision of telemedicine services to the
population of the Donetsk region in 2023, it was
established that in the specialty Endocrinology,
the most online services were provided in the
first half of the year, namely in I (28.73±0.96%
of all endocrinology consultations for the year)
and II (29.99±0.97%) quarters (Table 1).

The monthly analysis showed the presence
of a seasonal rise in such consultations on
endocrinological problems in March-May 2023,
accordingly, the share of visits in these months was
higher than the average annual indicator (8.33%)
and amounted to: 11.8±0.68%, 12.07± 0.69% and
11.62±0.68%, respectively (Fig. 3).

Fig. 2.
Provision of telemedicine services in certain specialties to the population of Donetsk region in 2023 (%)

² quarter ²² quarter ²²² quarter ²V quarter Annual total 
Specialties abs. 

data 
Ð±m, 

% 
abs. 
data 

Ð±m, 
% 

abs. 
data 

Ð±m, 
% 

abs. 
data 

Ð±m, 
% 

abs. 
data 

Endocrinology 638 28.73±0.96 666 29.99±0.97 428 19.27±0.84 489 22.02±0.88 2221 
Rheumatology 477 27.40±1.07 377 21.65±0.99 401 23.03±1.01 486 27.91±1.08 1741 
Urology 155 23.45±1.65 215 32.53±1.82 118 17.85±1.49 173 26.17±1.71 661 
Therapy 183 32.22±1.96 93 16.37±1.55 37 6.51±1.04 255 44.89±2.09 568 
Neurology 180 34.95±2.10 194 37.67±2.14 72 13.98±1.53 69 13.40±1.50 515 
Vascular surgery 0 0 65 19.12±2.13 130 38.24±2.64 145 42.65±2.68 340 
Nephrology 66 28.95±3.00 37 16.23±2.44 64 28.07±2.98 61 26.75±2.93 228 
Hematology 0 0 18 27.27±5.48 26 39.39±6.01 22 33.33±5.80 66 
Total 1699 26.80±0.56 1665 26.26±0.55 1276 20.13±0.5 1700 26.81±0.56 6340 

Table 1
Quarterly indicators of telemedicine services provided by individual specialties to the population

of Donetsk region in 2023 (%)
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Telemedical consultations on rheumato-
logical problems were most often requested in
the 1st (27.40±1.07%) and 4th quarters
(27.91±1.08%). For the specialty Rheumatology
there was also seasonality in the winter-spring
period, although not as prominent as for
endocrinology, namely: in January (10.05±0.72%),
February (8.39±0.66 %), March (8.96±0.68%).
In addition, a significant increase in online
consultations was noted in November
(9.48±0.70%) and December (10.11±0.72%),
which can be explained by periods of
exacerbation of rheumatological diseases in the
cold months of the year.

For urological problems, the residents of
Donetsk region most often turned to specialists
for telemedicine services in the II quarter of 2023
(32.53±1.82%), and the prominent seasonal
increase was precisely in the spring months:
March (14.37±1.36%), April (18.76±1.52%),
May (8.93±1.11%), and a significant increase in
such consultations was observed in October 2023
(12.41±1.28%).

Regarding therapeutic diseases, patients
most often had telemedical consultations in the cold

season, namely in IV (44.89±2.09%) and I quarters
(32.22±1.96%). Accordingly, there were 2 seasonal
increases: in the period January-March (10.92±1.31%,
9.86±1.25%, 11.44±1.34%, respectively) and in the
period October-December (10, 92±1.31%,
9.86±1.25%, 11.44±1.34%, respectively).

More than 2/3 of requests for neurological
care were registered in the first half of the year,
namely: in the I (34.95±2.10%) and in the II
quarters (37.67±2.14%), and the seasonal increase
lasted for 4 months: from January to April with
indicators: 8.93±1.26%, 9.13±1.27%, 16.89±1.65
and 28.16±1.98%, respectively.

Telemedicine services for vascular
surgery in the MNE "RTMA of Kramatorsk"
began to be provided only from May 2023, and
accordingly, the largest number of them was
registered in the IV quarter (42.65±2.68%),
namely in the following months: September (14,
12±1.89%), October (17.06±2.04%), November
(16.47±2.01%).

In the specialty of nephrology, telemedicine
services were provided relatively consistently
throughout the year (26.75 - 28.95% every
quarter), except for the summer third quarter,

Fig. 3.
Monthly dynamics of the indicators of the provision of telemedicine services in the most common specialties of

endocrinology, rheumatology and urology to the population of the Donetsk region in 2023 (%)
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where the lowest level of activity of patient
referrals for nephrological care was observed.
The largest number of appeals regarding
pathologies in this area was noted in May
(12.28±2.17%) and October (12.72±2.21%).

Telemedical consultations in the Hematology
specialty, as well as in vascular surgery, began
only in May 2023. The largest number of them
was registered in the III quarter: 39.39±6.01%
of all appointments for the year. The largest
number of appointments occurred in September
(19.70±4.90%) and October (18.18±4.75%).

Summarizing the above, it should be
noted that telemedicine services play a critical
role in ensuring access to medical care for
residents of areas where hostilities are active.
Telemedicine allows you to receive consultations
and diagnostics from specialists, and its
introduction reduces risks for patients.

Telemedicine makes it possible to use
available resources more efficiently, allocating
them according to needs. Physicians can provide
consultations remotely, which allows to
concentrate the physical presence of medical
personnel in the most critical cases.

Patients with chronic diseases are
particularly vulnerable in conditions of limited
access to medical care. Telemedicine allows for
constant monitoring of the health status of such
patients, adjusting treatment and providing the
necessary recommendations, which helps to
reduce the risks of exacerbation of chronic
diseases and maintain a stable state of health.

Conclusions
1. There is a consistently high demand from
patients for the provision of telemedicine
services by doctors in the following specialties:
endocrinology, rheumatology, urology, therapy,

neurology. Online communication for the
provision of services in new specialties, in
particular vascular surgery and hematology, is
being actively implemented.
2. During the year, the most frequent period of
population requests for telecommunication
medical care was in most cases the cold season
(winter-spring season).
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Ðåôåðàò
Ñèòóàö³ÿ â äåðæàâ³ ïîâ'ÿçàíà ç âîºííèìè ä³ÿìè ïî-
ñèëèëà ³ñíóþ÷èé ñòðåñ, çóìîâëåíèé ñïåöèô³êîþ ðî-
áîòè ìåäè÷íèõ ïðàö³âíèê³â.
Ìåòà. Âèâ÷åííÿ âïëèâó óìîâ ïðàö³ íà ñòàí ïñèõ³÷íîãî
çäîðîâ'ÿ ìåäè÷íèõ ïðàö³âíèê³â çà ¿õ ñàìîîö³íêîþ.
Ìàòåð³àë ³ ìåòîäè. Âèêîðèñòàíî äàí³ îïèòóâàííÿ
389 ìåäè÷íèõ ïðàö³âíèê³â ç âèêîðèñòàííÿì âëàñíî¿
ðîçðîáëåíî¿ àíêåòè. Çàñòîñîâàíî íàñòóïí³ ìåòîäè:
îïèòóâàííÿ, ê³ëüê³ñíèé òà ÿê³ñíèé àíàë³ç ðåçóëüòàò³â.
Ðåçóëüòàòè é îáãîâîðåííÿ. Âñòàíîâëåíî, ùî íàé-
á³ëüøèé âïëèâ íà ð³âåíü ïñèõ³÷íîãî çäîðîâ'ÿ ìåäè÷íèõ
ïðàö³âíèê³â ìàº "Çàäîâîëåí³ñòü óìîâàìè ïðàö³". Âðà-
õîâóþ÷è òàê³ ðåçóëüòàòè ïðîâåäåíî àíàë³ç ö³º¿ îö³íêè
ðåñïîíäåíòàìè ó çàëåæíîñò³ â³ä ¿õ ñòàòóñó, à ñàìå:
ñòàò³, ñòàæó ðîáîòè ó ñèñòåì³ îõîðîíè çäîðîâ'ÿ òà
çàéìàíî¿ ïîñàäè. Êåð³âíèêàìè æ çàêëàä³â îõîðîíè
çäîðîâ'ÿ äàíî íàéâèùó îö³íêó çíà÷èìîñò³ ö³º¿ äåòåð-
ì³íàíòè (3,84±0,16 áàë³â), à ãðóïà ë³êàð³â îö³íèëà ¿¿
íàéíèæ÷å (3,19±0,13 áàëè), ùî âèÿâèëîñü äîñòîâ³ðíî

Abstract
The ongoing military operations in Ukraine have
intensified the pre-existing stress experienced by medical
professionals due to the inherent demands of their work.
Aim. This study aims to examine the impact of working
conditions on the mental health of healthcare workers
based on their self-assessments.
Material and Methods. The study utilized data from a
survey of 389 healthcare workers, employing a custom-
designed questionnaire. A combination of quantitative and
qualitative analytical methods was applied to assess the
results.
Results and Discussion. The findings indicate that
"Satisfaction with working conditions" exerts the most
significant influence on the mental health of healthcare
workers. A detailed analysis of this determinant was
conducted based on respondents' gender, years of service
in the healthcare system, and professional roles.
Managers of healthcare facilities gave the highest
assessment of the importance of this determinant
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Âñòóï
Ëþäè, ùî ïðàöþþòü, ÿê ³ âñ³ ³íø³, çàñëóãîâó-
þòü íà íåâ³ä'ºìíå ïðàâî íà íàéâèùèé äî-ñÿæ-
íèé ð³âåíü ïñèõ³÷íîãî çäîðîâ'ÿ íà ðîáîò³, íå-
çàëåæíî â³ä òèïó ¿õíüî¿ çàéíÿòîñò³.

Â óñüîìó ñâ³ò³ òåõíîëîã³¿, ãëîáàë³çàö³ÿ,
äåìîãðàô³÷í³ çðóøåííÿ, íàäçâè÷àéí³ ñèòóàö³¿
òà çì³íà êë³ìàòó çì³íþþòü òå, äå ³ ÿê ìè ïðà-
öþºìî. Ïàíäåì³ÿ COVID-19 ïîðóøèëà ðîáî-
òó ðèíê³â ïðàö³ òà ïðèñêîðèëà òåìïè çì³í,
îñîáëèâî ó ñôåð³ â³ääàëåíî¿ ðîáîòè, åëåêò-
ðîííî¿ êîìåðö³¿ òà àâòîìàòèçàö³¿. Äåÿê³ ðîáî÷³
ì³ñöÿ âòðà÷àþòüñÿ, äåÿê³ ñòâîðþþòüñÿ ³ ìàé-
æå âñ³ çì³íþþòüñÿ. Äëÿ áàãàòüîõ ö³ çì³íè
ñòâîðþþòü íîâèé òèñê àáî ïîñèëþþòü ³ñíóþ-
÷³ ñòðåñè, ïîâ'ÿçàí³ ç ðîáîòîþ, ùî íåãàòèâíî
âïëèâàº íà ïñèõ³÷íå çäîðîâ'ÿ ïðàö³âíèê³â [23].

Â Óêðà¿í³ âïëèâ íà ñòàí ïñèõ³÷íîãî
çäîðîâ'ÿ íàñåëåííÿ ó çíà÷í³é ì³ð³ çì³íèâñÿ ç
ïî÷àòêîì âîºííèõ ïîä³é [16]. Öåé ôàêò òà ñïå-
öèô³êà ðîáîòè ìåäè÷íèõ ïðàö³âíèê³â ùîäî
ó÷àñò³ â îðãàí³çàö³¿ òà íàäàíí³ ìåäè÷íî¿ äîïî-
ìîãè íàñåëåííþ ñïðèÿþòü ï³äâèùåíîìó ð³âíþ
ñòðåñîâîñò³ ³ ìåäè÷íîãî ïåðñîíàëó [5, 20].

Ìåòà ïðàö³: âèâ÷åííÿ âïëèâó íà ñòàí
ïñèõ³÷íîãî çäîðîâ'ÿ óìîâ ïðàö³ ó ìåäè÷íèõ
ïðàö³âíèê³â çà ¿õ ñàìîîö³íêîþ.

Ìàòåð³àë ³ ìåòîäè
Äëÿ äîñÿãíåííÿ âèçíà÷åíî¿ ìåòè äîñë³äæåííÿ
âèêîðèñòàíî äàí³ îïèòóâàííÿ ìåäè÷íèõ ïðàö³â-

íèæ÷îþ îö³íêîþ ó ïîð³âíÿíí³ ç ðåçóëüòàòàìè îïè-
òóâàííÿ â ³íøèõ ãðóïàõ ðåñïîíäåíò³â çàëåæíî â³ä çàé-
ìàíî¿ ïîñàäè (ð<0,05). Çàäîâîëåí³ñòü óìîâàìè ïðàö³
ó çíà÷í³é ì³ð³ àñîö³þºòüñÿ ç ð³âíåì îñîáèñòîãî äîõîäó
òà éîãî ðîçïîä³ëó, à òàêîæ ³ç çàäîâîëåí³ñòþ æèò-
ëîâèìè óìîâàìè. Âñòàíîâëåíî ïðÿìèé êîðåëÿö³éíèé
çâ'ÿçîê ì³æ çàäîâîëåí³ñòþ óìîâàìè ïðàö³ òà æèò-
ëîâèìè óìîâàìè ³ ð³âíåì îñîáèñòîãî äîõîäó, ùî ï³ä-
òâåðäæóº âèñíîâêè äîñë³äíèê³â ïðî âàæëèâ³ñòü âïëè-
âó öèõ äåòåðì³íàíò íà ñòàí ïñèõ³÷íîãî çäîðîâ'ÿ.
Âèñíîâêè. Ñïåöèô³êà óìîâ ïðàö³ ìåäè÷íîãî ïåðñî-
íàëó âèñòóïàº âàæëèâîþ äåòåðì³íàíòîþ âïëèâó íà
ñòàí ¿õ ïñèõ³÷íîãî çäîðîâ'ÿ òà ìàº ïðÿìèé âïëèâ íà
çàäîâîëåí³ñòü æèòòÿì, ùî â ñâîþ ÷åðãó ñïðèÿº ïî-
êðàùåííþ ÿêîñò³ òà ïðîäóêòèâíîñò³ ðîáîòè, ï³ä-
âèùåííþ ìîòèâàö³¿ ïåðñîíàëó. Ï³äòðèìêà ïñèõ³÷íîãî
çäîðîâ'ÿ ìåäè÷íîãî ïåðñîíàëó º âàæëèâîþ ÷àñòèíîþ
çì³öíåííÿ ãðîìàäñüêî¿ îõîðîíè çäîðîâ'ÿ.

íèê³â ç âèêîðèñòàííÿì âëàñíî¿ ðîçðîáëåíî¿ àí-
êåòè. Ó í³é áóëî ïåðåäáà÷åíî îö³íþâàííÿ ðåñ-
ïîíäåíòàìè 15 âèçíà÷åíèõ îñîáèñò³ñíèõ äåòåð-
ì³íàíò âïëèâó íà âëàñíèé ñòàí ïñèõ³÷íîãî çäî-
ðîâ'ÿ. Çàñòîñîâàíî íàñòóïí³ ìåòîäè: îïèòóâàí-
íÿ, ê³ëüê³ñíèé òà ÿê³ñíèé àíàë³ç ðåçóëüòàò³â.
Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåííÿ
ïðîâåäåíî ç âèêîðèñòàííÿì ïðîãðàìíîãî çàáåç-
ïå÷åííÿ "R", ÿêå ë³öåíçîâàíå çà GNU General
Pablic License. Äëÿ îö³íêè â³ðîã³äíîñò³ ð³çíèö³
îòðèìàíèõ ñåðåäí³é ðåçóëüòàò³â ó ïîð³âíþâà-
íèõ ãðóïàõ âèêîðèñòîâóâàâñÿ íåïàðíèé êðèòå-
ð³é Ñòüþäåíòà. Êîðåëÿö³éíèé çâ'ÿçîê ðåçóëüòà-
ò³â äîñë³äæåííÿ ïðîâîäèëè çà ðîçðàõóíêîì êîå-
ô³ö³ºíòà êîðåëÿö³¿ Ñï³ðìåíà.

Ðåçóëüòàòè
Â îíëàéí-àíêåòóâàíí³ âçÿëè ó÷àñòü 389 ìå-äè÷-
íèõ ïðàö³âíèê³â. ßê³ñíà õàðàêòåðèñòèêà ðåñ-
ïîíäåíò³â ïðåäñòàâëåíà ó Òàáë. 1. Äî îö³íþ-
âàííÿ áóëî çàïðîïîíîâàíî íàñòóïí³ îñîáèñò³ñí³
äåòåðì³íàíòè âïëèâó íà ñòàí ïñèõ³÷íîãî çäî-
ðîâ'ÿ, à ñàìå: çàäîâîëåí³ñòü æèòëîâèìè óìîâà-
ìè òà óìîâàìè ïðàö³, òðóäîâà çàéíÿò³ñòü (àáî æ
áåçðîá³òòÿ), çíà÷åííÿ ð³âíÿ îñâ³òè, ðàñîâà òà åò-
í³÷íà ïðèíàëåæí³ñòü, ðåë³ã³ÿ òà òðàäèö³¿, ð³âåíü
îñîáèñòîãî äîõîäó òà éîãî ðîçïîä³ë, ñïîñ³á æèò-
òÿ, òþòþíîïàë³ííÿ òà ÿê³ñòü ïðîäóêò³â õàð÷ó-
âàííÿ, âæèâàííÿ àëêîãîëþ òà íàðêîòè÷íèõ ðå-
÷îâèí, âïëèâ ïðîöåñó òà ð³âíÿ âèõîâàííÿ, ãå-
íåòè÷íà ñõèëüí³ñòü, ñåêñóàëüíå æèòòÿ.

(3.84±0.16 points), and the group of doctors rated it the
lowest (3.19±0.13 points), which was significantly lower than
the results of the survey in other groups of respondents
depending on their position (p<0.05). Satisfaction with
working conditions is significantly associated with the level
of personal income and its distribution, as well as with
satisfaction with housing conditions. There is a direct
correlation between satisfaction with working and living
conditions and personal income, which confirms the
researchers' conclusions about the importance of the impact
of these determinants on mental health.
Conclusions. The specifics of the working conditions of
medical staff are an important determinant of their mental
health and directly impact life satisfaction, which in turn
contributes to improving the quality and productivity of
work, increasing staff motivation. Supporting the mental
health of medical staff is an integral part of strengthening
public health.

Social Medicine, Public Health                                                                           Ñîö³àëüíà ìåäèöèíà, ãðîìàäñüêå çäîðîâ’ÿ
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Çà ðåçóëüòàòàìè îïèòóâàííÿ âñòàíîâ-
ëåíî òðè ãðóïè ð³âí³â îö³íêè âïëèâó öèõ äå-
òåðì³íàíò íà ñòàí ïñèõ³÷íîãî çäîðîâ'ÿ. Äî
ïåðøî¿ ãðóïè, ç íàéâèùèì ïîêàçíèêàìè âïëè-
âó ìåäè÷íèìè ïðàö³âíèêàìè â³äíåñåíî "Çà-
äîâîëåí³ñòü óìîâàìè ïðàö³" 3,53±0,07 áàëè,
"Ð³âåíü îñîáèñòîãî äîõîäó òà éîãî ðîçïîä³ë"
3,49±0,07 áàëè, "Çàäîâîëåí³ñòü æèòëîâèìè
óìîâàìè" 3,41±0,08 áàëè, "Ñïîñ³á æèòòÿ"
3,37±0,08 áàëè òà "ßê³ñòü ïðîäóêò³â õàð÷ó-
âàííÿ" 3,34±0,07 áàëè (Òàáë. 2). Ãðóïó ç íàé-
ìåíø âïëèâîâèìè äåòåðì³íàíòàìè ñêëàëè:
"Ãåíåòè÷íà ñõèëüí³ñòü" 2,10±0,09 áàëè, "Âæè-
âàííÿ àëêîãîëþ" 1,92±0,09 áàëè, "Òþòþíîïà-
ë³ííÿ" 1,76±0,10 áàëè, "Ðàñîâà òà åòí³÷íà ïðè-
íàëåæí³ñòü" 1,59±0,08 áàëè òà "Âæèâàííÿ
íàðêîòè÷íèõ ðå÷îâèí" 1,58±0,10 áàëè.

Âðàõîâóþ÷è ôàêò âèçíàííÿ íàéá³ëü-
øîãî âïëèâó íà ð³âåíü ïñèõ³÷íîãî çäîðîâ'ÿ

ìåäè÷íèõ ïðàö³âíèê³â ñàìå çàäîâîëåíîñò³
óìîâàìè ïðàö³ íàìè ïðîâåäåíî àíàë³ç â³äïî-
â³äåé ðåñïîíäåíò³â ó çàëåæíîñò³ â³ä ¿õ ñòàòó-
ñó, à ñàìå ñòàò³, ñòàæó ðîáîòè ó ñèñòåì³ îõî-
ðîíè çäîðîâ'ÿ òà çàéìàíî¿ ïîñàäè (Ðèñ. 1).

Äîñòîâ³ðíî¿ ð³çíèö³ â îö³íþâàíí³ çà-
äîâîëåíîñò³ óìîâàìè ïðàö³ çà ãåíäåðíîþ îç-
íàêîþ íå âñòàíîâëåíî.

Ùîäî îö³íêè âïëèâó çàäîâîëåíîñò³ óìî-
âàìè ïðàö³ ðåñïîíäåíò³â ó çàëåæíîñò³ â³ä ñòà-
æó ðîáîòè ó ñèñòåì³ îõîðîíè çäîðîâ'ÿ íèæ÷èé
ð³âåíü âïëèâó â³äçíà÷èëè ôàõ³âö³ ç³ ñòàæåì
ðîáîòè ïîíàä 20 ðîê³â (3,39±0,11 áàë³â), àí³æ
îïèòàí³ ç ìåíøèì ñòàæåì ïðàö³ (3,62±0,12 òà
3,69±0,15).

Êåð³âíèêàìè æ çàêëàä³â îõîðîíè çäî-
ðîâ'ÿ äàíî íàéâèùó îö³íêó çíà÷èìîñò³ ö³º¿ äå-
òåðì³íàíòè (3,84±0,16 áàë³â). Âîäíî÷àñ, ãðó-
ïà ë³êàð³â îö³íèëà ¿¿ íàéíèæ÷å (3,19±0,13 áà-

Çàéìàíà ïîñàäà 

Êðèòåð³ї Êåð³âíèê 
ÇÎÇ 

(69 îñ³á) 

Çàñòóïíèê 
êåð³âíèêà 

ÇÎÇ 
(106 îñ³á) 

Çàâ³äóâàч 
â³ää³ëåííÿ 

ÇÎÇ 
(75 îñ³á) 

Ë³êàð 
(139 îñ³á) 

Ðàçîì 
(389 îñ³á) 

Чîëîâ³êè 33 (24,63%) 46 (34,33%) 20 (14,92%) 35 (26,12%) 134 (34,45%) 
Ж³íêè  36 (14,12%) 60 (23,53%) 55 (21,57%) 104 (40,78%) 255 (65,55%) 

М³ñöå ïðàö³  
Бàãàòîïðîô³ëüíà ÇОÇ 18 (12,08%) 39 (26,17%) 33 (22,15%) 59 (39,60%) 149 (38,30%) 
Ñïåö³àë³çîâàíèé ÇОÇ 11 (15,49%) 17 (23,94%) 14 (19,72%) 29 (40,85%) 71 (18,25%) 
Öåíòð ÏÌÑÄ, àìáóëàòîð³ÿ ÇÏ/ÑÌ 16 (22,54%) 18 (25,35%) 17 (23,94%) 20 (28,17%) 71 (18,25%) 
ÇОÇ ³íøîãî ïðîô³ëþ 24 (24,49%) 32 (32,65%) 11 (11,23%) 31 (31,63%) 98 (25,20%) 

Ñòàж ðîáîòè  
Äî 11 ðîê³â 16 (18,60%) 21 (24,42%) 9 (10,47%) 40 (46,51%) 86 (22,11%) 
11-20 ðîê³â 20 (16,26%) 33 (26,83%) 23 (18,70%) 47 (38,21%) 123 (31,62%) 
Б³ëüøå 20 ðîê³â 33 (18,33%) 52 (28,89%) 43 (23,89%) 52 (28,89%) 180 (46,27%) 

Òàáëèöÿ 1
ßê³ñíà õàðàêòåðèñòèêà ðåñïîíäåíò³â ó ãðóïàõ çã³äíî çàéìàíî¿ ïîñàäè (àáñ./%)

Ðèñ. 1
Ðåçóëüòàòè îïèòóâàííÿ ìåäè÷íèõ ïðàö³âíèê³â ùîäî çàäîâîëåíîñò³ âèêîíóâàíîþ ïðàöåþ, çàäîâîëåí³ñòþ

æèòëîâèìè óìîâàìè òà ð³âíåì îñîáèñòîãî äîõîäó ³ éîãî ðîçïîä³ëó â çàëåæíîñò³ â³ä ñòàò³
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ëè) ³ öå âèÿâèëîñü äîñòîâ³ðíî íèæ÷îþ îö³í-
êîþ ó ïîð³âíÿíí³ ðåçóëüòàò³â îïèòóâàííÿ â
³íøèõ ãðóïàõ ðåñïîíäåíò³â ó çàëåæíîñò³ â³ä
çàéìàíî¿ ïîñàäè (ð<0,05).

Ó âñ³õ ãðóïàõ îïèòàíèõ âñòàíîâëåíî
ïîçèòèâíó êîðåëÿö³þ îö³íîê ðåñïîíäåíò³â
âïëèâó íà ñòàí ïñèõ³÷íîãî çäîðîâ'ÿ "Çàäîâî-
ëåíîñò³ óìîâàìè ïðàö³" ç äàíèìè çàäîâîëå-
íîñò³ æèòëîâèìè óìîâàìè, ð³âíåì âïëèâó
îñîáèñòîãî äîõîäó òà éîãî ðîçïîä³ëó ³ îö³í-
êîþ ñïîñîáó æèòòÿ (Òàáë. 3).

Çàäîâîëåí³ñòü óìîâàìè ïðàö³ ó çíà÷-
í³é ì³ð³ àñîö³þºòüñÿ ç ð³âíåì îñîáèñòîãî äî-
õîäó òà éîãî ðîçïîä³ëó, à òàêîæ çàäîâîëåí³ñòþ
æèòëîâèìè óìîâàìè. Âñòàíîâëåíî çíà÷íèé
êîðåëÿö³éíèé çâ'ÿçîê ì³æ çàäîâîëåí³ñòþ óìî-
âàìè ïðàö³ òà æèòëîâèìè óìîâàìè ñåðåä æ³-

íî÷îãî êîíòèíãåíòó îïèòàíèõ (r=0,81,
p<0,001). Ïîì³ðíà ïîçèòèâíà êîðåëÿö³ÿ âñòà-
íîâëåíà ì³æ çàäîâîëåí³ñòþ óìîâàìè ïðàö³ ³
ð³âíåì îñîáèñòîãî äîõîäó (r=0,60, p<0,001)
òà çàäîâîëåí³ñòþ âëàñíèìè æèòëîâèìè óìî-
âàìè (r=0,61, p<0,001) ó ÷îëîâ³÷îãî ñêëàäó
ðåñïîíäåíò³â. Òàêîæ òàêà ïîì³ðíà êîðåëÿö³ÿ
ñïîñòåð³ãàëàñü ó îïèòàíèõ æ³íîê ùîäî çàäî-
âîëåíîñò³ ïðàöåþ ³ ð³âíåì îñîáèñòîãî äîõîäó
òà éîãî ðîçïîä³ëó (r=0,62, p<0,001).

Îáãîâîðåííÿ
Ðîáîòà çàéìàº öåíòðàëüíå ì³ñöå â æèòò³ äî-
ðîñëèõ; Âîíà íå ò³ëüêè çàáåçïå÷óº äîõ³ä ³ ñïî-
ñ³á çàäîâîëåííÿ ìàòåð³àëüíèõ ïîòðåá, à é íà-
â'ÿçóº ÷àñîâó ñòðóêòóðó, óìîæëèâëþº ñîö³àëü-
í³ â³äíîñèíè, çàáåçïå÷óº ñòàòóñ, ïî÷óòòÿ ñà-

Êðèòåð³ї Îñîáèñò³ñí³ 
äåòåðì³íàíòè 

Ñïîñ³á 
жèòòÿ 

ßê³ñòü 
ïðîäóêò³â 
хàðчóâàííÿ 

Çàäîâîëåí³ñòü 
жèòëîâèìè 

óìîâàìè 

Çàäîâîëåí³ñòü 
óìîâàìè 

ïðàц³ 

Âïëèâ ð³âíÿ 
îñîáèñòîãî äîхîäó 

òà éîãî 
ðîçïîä³ëó 

Ðàçîì - 3.37±0.08 3.34±0.07 3.41±0.08 3.53±0.07 3.49±0.07 
Чîëîâ³êè 3.16±0.13 3.09±0.11 3.26±0.12 3.46±0.11 3.28±0.12 
Ж³íêè 3.47±0.10 3.47±0.09 3.49±0.10 3.57±0.09 3.60±0.09 Ñòàòü 

 
t=1.93 
p=0.03 

t=2.55 
p=0.01 

t=1.39 
p=0.08 

t=0.74 
p=0.23 

t=2.17555 
p=0.02 

0-10 ðîê³â / 1 3.72±0.15 3.50±0.14 3.72±0.14 3.69±0.15 3.66±0.15 
11-20 ðîê³â / 2 3.41±0.14 3.31±0.12 3.58±0.13 3.62±0.12 3.47±0.12 
Б³ëüøå 20 ðîê³â / 3 3.16±0.12 3.28±0.11 3.15±0.13 3.39±0.11 3.42±0.11 

Ñòàæ ðîáîòè 

 

t 1/2=1.48 
p1/2=0.07 
t 1/3=2.77 
p1/3=0.003 
t 2/3=1.38 
p2/3=0.08 

t 1/2=1.00 
p1/2=0.16 
t 1/3=1.20 
p1/3=0.12 
t 2/3=0.19 
p2/3=0.43 

t 1/2=0.76 
p1/2=0.22 
t 1/3=2.76 
p1/3=0.003 
t 2/3=2.29 
p2/3=0.01 

t 1/2=0.36 
p1/2=0.36 
t 1/3=1.52 
p1/3=0.06 
t 2/3=1.32 
p2/3=0.09 

t 1/2=1.00 
p1/2=0.16 
t 1/3=1.26 
p1/3=0.10 
t 2/3=0.30 
p2/3=0.38 

Êåð³âíèê ÇОÇ / 1 3.51±0.17 3.41±0.14 3.65±0.17 3.84±0.16 3.51±0.16 
Çàñòóïíèê êåð³âíèêà / 2 3.65±0.12 3.33±0.12 3.58±0.13 3.60±0.13 3.50±0.13 
Çàâ³äóâà÷ â³ää³ëåííÿ / 3 3.39±0.19 3.44±0.18 3.65±0.18 3.76±0.15 3.75±0.17 
Ë³êàð / 4 3.06±0.14 3.25±0.13 3.03±0.14 3.19±0.13 3.34±0.13 

Çàéìàíà 
ïîñàäà  

 

   

t 1/2=1.17 
p1/2=0.12 
t 1/3=0.36 
p1/3=0.36 
t 1/4=2.93 
p1/4=0.002 
t2/3=0.79 
p2/3=0.21 
t 2/4=2.18 
p2/4=0.015 
t 3/4=2.65 
p3/4=0.004 

 

Òàáëèöÿ 2
Ïîêàçíèêè îö³íêè âïëèâó âèçíà÷åíèõ ìåäè÷íèìè ïðàö³âíèêàìè îñíîâíèõ îñîáèñò³ñíèõ äåòåðì³íàíò íà ñòàí

ïñèõ³÷íîãî çäîðîâ'ÿ â çàëåæíîñò³ â³ä ñòàò³, ñòàæó ðîáîòè ó ñèñòåì³ îõîðîíè çäîðîâ'ÿ òà çàéìàíî¿ ïîñàäè (â
áàëàõ, P±m) òà ðåçóëüòàòè ¿õ ïîð³âíÿííÿ (t òà p)

Social Medicine, Public Health                                                                           Ñîö³àëüíà ìåäèöèíà, ãðîìàäñüêå çäîðîâ’ÿ
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ìîðåàë³çàö³¿ òà ³äåíòè÷íîñò³ [8].
²ç ÷èñëà îñîáèñò³ñíèõ äåòåðì³íàíò

âïëèâó íà ñòàí ïñèõ³÷íîãî çäîðîâ'ÿ îïèòàíè-
ìè íàìè ðåñïîíäåíòàìè çðîáëåíî àêöåíò íà
âàæëèâ³ñòü òàêî¿ äåòåðì³íàíòè, ÿê çàäîâîëå-
í³ñòü ïðàöåþ, ÿêó îñîáà âèêîíóº. Òàêå æ òâåð-
äæåííÿ îòðèìàíî ó äîñë³äæåííÿõ ³íøèõ àâ-
òîð³â [4, 12]. Íåñïðèÿòëèâ³ óìîâè ïðàö³ çó-
ìîâëþþòü ïîãàíå ïñèõ³÷íå çäîðîâ'ÿ.

Ðîáî÷å ñåðåäîâèùå ÿâëÿº ñîáîþ æèò-
òºâî âàæëèâèé ³ ³äåàëüíèé êîíòåêñò äëÿ çì³ö-
íåííÿ ïñèõ³÷íîãî çäîðîâ'ÿ [9]. ²ñíóþòü âàãîì³
äîêàçè, ÿê³ ïîâ'ÿçóþòü äèçàéí ðîáîòè, ïåâí³
óìîâè ïðàö³ òà á³ëüøó êóëüòóðó íà ðîáî÷îìó
ì³ñö³ ç ïñèõ³÷íèì çäîðîâ'ÿì ïðàö³âíèê³â òà
ïðîäóêòèâí³ñòþ ïðàö³ [2]. Ðîáîòà ç âèñîêèì
ðîáî÷èì íàâàíòàæåííÿì, öåéòíîòîì ³ íèçü-
êèì ð³âíåì àâòîíîì³¿ òà ïîâíîâàæåíü ïîñè-
ëþº ñòðåñ ³ ðèçèê âèíèêíåííÿ àáî ïîã³ðøåííÿ
ðîçëàä³â ïñèõ³÷íîãî çäîðîâ'ÿ. Â³äñóòí³ñòü ñî-
ö³àëüíî¿ ï³äòðèìêè àáî äðóç³â íà ðîáîò³ òàêîæ
ìîæå ñïðèÿòè ïîã³ðøåííþ ïñèõ³÷íîãî çäîðî-
â'ÿ ïðàö³âíèê³â. Êîëè ïðàö³âíèêè óñâ³äîìëþ-
þòü, ùî âèíàãîðîäà íå ñï³âì³ðíà ç çóñèëëÿìè,
ÿê³ âîíè âêëàäàþòü ó ðîáîòó, ðèçèê ïîã³ðøåí-
íÿ ïñèõ³÷íîãî çäîðîâ'ÿ çðîñòàº. Ñïðèéíÿòòÿ
ñïðàâåäëèâèõ ïðîöåñ³â ³ ñïðàâåäëèâîñò³ íà
ðîáî÷îìó ì³ñö³ - çîêðåìà, ïðàâäèâ³ñòü îö³íþ-
âàííÿ, çàëó÷åí³ñòü ó ïðîöåñ ïðèéíÿòòÿ ð³-
øåíü ³ øàíîáëèâå ñòàâëåííÿ ç áîêó êåð³âíèê³â -
òàêîæ âïëèâàº íà ïñèõ³÷íå çäîðîâ'ÿ [24].

ßê çàçíà÷àþòü Elizabeth Almer òà

Steven E. Kaplan [1], ïðàö³âíèêè ç³ ñòàíäàðò-
íîþ îðãàí³çàö³ºþ ðîáî÷îãî ÷àñó ìåíø çäàòí³
ñòðóêòóðóâàòè ðîáî÷èé äåíü, ùîá ïðèñòîñó-
âàòè éîãî äî ñâî¿õ îñîáèñòèõ ïîòðåá ³ çáàëàí-
ñóâàòè âèìîãè ðîáîòè òà ñ³ì'¿. Îòæå, âîíè ÷àñ-
ò³øå ñòèêàþòüñÿ ç êîíôë³êòàìè ì³æ ðîáîòîþ
òà ñ³ì'ºþ òà ïðîôåñ³éíèì âèãîðàííÿì.

Ñåðåä ïðàö³âíèê³â ñåðåäíüîãî â³êó ïî-
ã³ðøåííÿ óìîâ ïðàö³ ïîñèëþº íàâàíòàæåííÿ
íà ¿õ çäîðîâ'ÿ ³, îñîáëèâî âïëèâàº íà ñòàí ¿õ
òðèâîæíîñò³. Êð³ì òîãî, ÿê³ñí³ ðîáî÷³ ì³ñöÿ,
ùî ïîºäíóþòüñÿ ç íèçêîþ ïîçèòèâíèõ óìîâ,
ìîãëè á ïîëåãøèòè îñíîâíå íàâàíòàæåííÿ íà
çäîðîâ'ÿ ïðàö³âíèê³â [21].

Íà âàæëèâ³ñòü óìîâ ïðàö³ â ñåðåäíüî-
ìó â³ö³ (â³ä 40 äî 55 ðîê³â) äëÿ ð³âíÿ ïñèõ³÷-
íîãî çäîðîâ'ÿ ë³òí³õ ÷îëîâ³ê³â ³ æ³íîê íà ïåíñ³¿
âêàçóþòü Morten Wahrendorf òà ñï³àâòîðè [22].
Ïîêàçàíî, ùî ÷îëîâ³êè òà æ³íêè, ÿê³ â³ä÷óâà-
ëè ïñèõîñîö³àëüíèé ñòðåñ íà ðîáîò³ àáî çàé-
ìàëè íèçüê³ ïðîôåñ³éí³ ïîñàäè â ñåðåäíüîìó
â³ö³, ìàëè çíà÷íî âèùó éìîâ³ðí³ñòü âèñîêèõ
ñèìïòîì³â äåïðåñ³¿ ï³ä ÷àñ âèõîäó íà ïåíñ³þ.
Êð³ì òîãî, ÷îëîâ³êè ç íåñòàá³ëüíîþ ðîáî÷îþ
êàð'ºðîþ òà íåäîáðîâ³ëüíîþ âòðàòîþ ðîáîòè
÷àñò³øå ïîâ³äîìëÿëè ïðî çíà÷í³ ïðîÿâè äå-
ïðåñ³¿ â ïîäàëüøîìó æèòò³. Ö³ àñîö³àö³¿ çà-
ëèøàþòüñÿ çíà÷óùèìè ïðè êîíòðîëþ çà çäî-
ðîâ'ÿì ³ ñîö³àëüíèì ñòàíîâèùåì ïðàö³âíèê³â
âïðîäîâæ æèòòÿ òà ï³äòâåðäæóþòü ïðèïó-
ùåííÿ, ùî ïñèõ³÷íå çäîðîâ'ÿ ïåíñ³îíåð³â, ÿê³
çàçíàëè ïîãàíèõ óìîâ ïðàö³ â ñåðåäíüîìó â³-

Çàäîâîëåí³ñòü óìîâàìè ïðàц³ 
Êðèòåð³ї Çàäîâîëåí³ñòü 

жèòëîâèìè 
óìîâàìè 

Âïëèâ ð³âíÿ 
îñîáèñòîãî äîхîäó 
òà éîãî ðîçïîä³ëó 

Ñïîñ³á 
жèòòÿ 

Ñòàж ðîáîòè  
0-10 ðîê³â r=0,72* r=0,61* r=0,65* 
11-20 ðîê³â r=0,80* r=0,65* r=0,56* 
Б³ëüøå 20 ðîê³â r=0,74* r=0,59* r=0,62* 
Çàéìàíà ïîñàäà  
Êåð³âíèê ÇÎÇ r=0,85* r=0,65* r=0,78* 
Çàñòóïíèê êåð³âíèêà r=0,75* r=0,50* r=0,64* 
Çàâ³äóâà÷ â³ää³ëåííÿ r=0,71* r=0,60* r=0,67* 
Ë³êàð r=0,72* r=0,65* r=0,50* 
*p < 0,001    

Òàáëèöÿ 3
Êîåô³ö³ºíò êîðåëÿö³éíîãî çâ'ÿçêó îö³íêè ìåäè÷íèìè ïðàö³âíèêàìè âïëèâó íà ñòàí ïñèõ³÷íîãî çäîðîâ'ÿ

äåòåðì³íàíòè "Çàäîâîëåí³ñòü óìîâàìè ïðàö³" ç âèçíà÷åíèìè îñîáèñò³ñíèìè äåòåðì³íàíòàìè â çàëåæíîñò³
â³ä ñòàæó ðîáîòè ó ñèñòåì³ îõîðîíè çäîðîâ'ÿ òà çàéìàíî¿ ïîñàäè (r òà ð)
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ö³, º ïîðóøåíèì.
Áàãàòî ëþäåé çàðàç ïîâèíí³ àáî õî÷óòü

ïðàöþâàòè äîâøå ÷åðåç çá³ëüøåííÿ òðèâà-
ëîñò³ æèòòÿ. Ó äåÿêèõ êðà¿íàõ âñòàíîâëåíèé
çàêîíîì ïåíñ³éíèé â³ê ïîçáàâëÿº ëþäåé ïî-
õèëîãî â³êó â³ëüíîãî äîñòóïó äî ðèíêó ïðàö³.
Çâ³ëüíåííÿ ç ðîáîòè ìîæå ìàòè íåãàòèâíèé
âïëèâ íà ïñèõ³÷íå çäîðîâ'ÿ ëþäåé ïîõèëîãî
â³êó. Ñâ³òîâà ô³íàíñîâà êðèçà çìóñèëà äåÿê³
êðà¿íè ïðîâåñòè ï³äâèùåííÿ ïåíñ³éíîãî â³êó,
ïðîòå íàñë³äêè öüîãî äëÿ ãðîìàäñüêîãî çäî-
ðîâ'ÿ ïîòðåáóº âèâ÷åííÿ. Íàäàííÿ ëþäÿì ïî-
õèëîãî â³êó â³ëüíîãî äîñòóïó äî ðèíêó ïðàö³
ìîæå ìàòè âàæëèâ³ ïåðåâàãè äëÿ çäîðîâ'ÿ,
ãíó÷ê³ ñòðàòåã³¿ âèõîäó íà ïåíñ³þ íåîáõ³äí³
äëÿ çàáåçïå÷åííÿ òîãî, ùîá áóäü-ÿêà íàö³î-
íàëüíà ïîë³òèêà ùîäî ï³äâèùåííÿ âñòàíîâ-
ëåíîãî çàêîíîì ïåíñ³éíîãî â³êó íå çá³ëüøó-
âàëà ìåäè÷íó òà ñîö³àëüíó íåð³âí³ñòü ñåðåä
ëþäåé ïîõèëîãî â³êó. ßêùî æ ïåíñ³éíèé â³ê
áóäå ï³äâèùåíî, ùîá çìåíøèòè òèñê íà áþä-
æåòè ñîö³àëüíîãî çàáåçïå÷åííÿ, òîä³ ³ óðÿäè,
òàê ³ ïðèâàòíèé ñåêòîð ïîâèíí³ áóäóòü çàáåç-
ïå÷èòè ïîêðàùåííÿ óìîâ ïðàö³ [13].

Çîâí³øí³ îáñòàâèíè ó ñóñï³ëüñòâ³ ìàþòü
âàæëèâèé âïëèâ íà ð³âåíü òðèâîæíîñò³ ïåðñî-
íàëó ë³êóâàëüíîãî çàêëàäó ï³äñèëþþ÷è ñïåöè-
ô³êó óìîâ éîãî ïðàö³. Ïðàöÿ ìåäè÷íèõ ïðàö³â-
íèê³â º ñïåöèô³÷íîþ ç îãëÿäó íà ¿¿ îñîáëèâîñò³
òà âïëèâ íà ñòàí ¿õ ïñèõ³÷íîãî çäîðîâ'ÿ. Çîâ-
í³øí³ æ îáñòàâèíè ó ñóñï³ëüñòâ³ òàêîæ ìàþòü
âàæëèâó ä³þ íà ð³âåíü ¿õ ïñèõ³÷íîãî çäîðîâ'ÿ.

Ìåäè÷í³ ïðàö³âíèêè, ÿê³ íàäàþòü äî-
ïîìîãó îíêîëîã³÷íèì õâîðèì [7, 19, 26] àáî
ïðàöþþòü ó ë³êàðíÿõ íåâ³äêëàäíî¿ äîïîìîãè
[17, 27] ï³ääàþòüñÿ âåëèêîìó ðèçèêó ñòðåñó
íà ðîáî÷îìó ì³ñö³, ÿêèé ïðîÿâëÿºòüñÿ ï³äâè-
ùåíèì ñòàíîì òðèâîæíîñò³. Â öåé æå ÷àñ âî-
ºíí³ ïîä³¿ â Óêðà¿í³ ó ïîºäíàíí³ ç ñïåöèô³êîþ
óìîâ ïðàö³ ñåðåäí³õ ìåäè÷íèõ ïðàö³âíèê³â ë³-
êàðí³ åêñòðåíî¿ ìåäè÷íî¿ äîïîìîãè ñïðèÿëè
âèùîìó ð³âíþ ¿õ îñîáèñò³ñíî¿ ³ ñèòóàòèâíî¿
òðèâîæíîñò³ ó ïîð³âíÿíí³ äî õàðàêòåðèñòèêè
ð³âí³â òðèâîæíîñò³ ìåäñåñòðèíñüêîãî ïåðñîíà-
ëó îíêîëîã³÷íî¿ ë³êàðí³ çà ìåæàìè Óêðà¿íè [10].

Ïðîôåñîðîì Cary Lynn Cooper òà ñï³â-
àâòîðàìè âèçíà÷åíî 4 ôàêòîðè ïðîôåñ³éíîãî

ñòðåñó, ÿê³ ïðîâîêóâàëè âèñîêèé ð³âåíü íåçà-
äîâîëåíîñò³ ðîáîòîþ òà â³äñóòí³ñòü ïñèõ³÷-
íîãî áëàãîïîëó÷÷ÿ ñåðåä ë³êàð³â çàãàëüíî¿
ïðàêòèêè â Àíãë³¿: öå ïðîôåñ³éí³ âèìîãè òà
î÷³êóâàííÿ ïàö³ºíò³â, âïëèâ íà ñ³ìåéíå æèòòÿ,
ïîñò³éí³ â³äâîë³êàííÿ íà ðîáîò³ òà âäîìà, àä-
ì³í³ñòðóâàííÿ ìåäè÷íî¿ ïðàêòèêè [6].

Êðàùà ðîáîòà ìîæå ïîêðàùèòè ñòàí
ïñèõ³÷íîãî çäîðîâ'ÿ. Áåçïå÷í³, çäîðîâ³ òà ³íêë-
þçèâí³ ðîáî÷³ ì³ñöÿ íå ëèøå çì³öíþþòü ïñè-
õ³÷íå òà ô³çè÷íå çäîðîâ'ÿ, àëå é, éìîâ³ðíî, çìåí-
øóþòü ê³ëüê³ñòü ïðîãóë³â, ïîêðàùóþòü ÿê³ñòü
ðîáîòè òà ïðîäóêòèâí³ñòü, ï³äâèùóþòü ìîðàëü-
íèé äóõ òà ìîòèâàö³þ ïåðñîíàëó, à òàêîæ ì³í³-
ì³çóþòü êîíôë³êòè ì³æ êîëåãàìè. Êîëè ëþäè
ìàþòü õîðîøå ïñèõ³÷íå çäîðîâ'ÿ, âîíè êðàùå
ñïðàâëÿþòüñÿ ç³ ñòðåñàìè æèòòÿ, ðåàë³çóþòü
âëàñí³ çä³áíîñò³, äîáðå íàâ÷àþòüñÿ ³ ïðàöþþòü,
à òàêîæ ðîáëÿòü àêòèâíèé âíåñîê ó ðîçâèòîê
ñâî¿õ ãðîìàä. À êîëè ëþäè ìàþòü õîðîø³ óìîâè
ïðàö³, ¿õíº ïñèõ³÷íå çäîðîâ'ÿ çàõèùåíå [25].

Áàãàòîì³ðí³ñòü âçàºìîä³¿ ì³æ óìîâàìè
ïðàö³, ð³âíåì îñîáèñòîãî äîõîäó òà éîãî ðîçïî-
ä³ëó ³ óìîâàìè æèòòÿ ï³äòâåðäæóºòüñÿ ðåçóëü-
òàòàìè îö³íþâàííÿ âàæëèâîñò³ öèõ äåòåðì³-
íàíò. Íàéâèùèìè ïîêàçíèêàìè âïëèâó íà ñòàí
ïñèõ³÷íîãî çäîðîâ'ÿ çà äàíèìè ïðîâåäåíîãî íà-
ìè îïèòóâàííÿ ìåäè÷íèõ ïðàö³âíèê³â, îêð³ì
"Çàäîâîëåíîñò³ óìîâàìè ïðàö³" 3,53±0,07 áàëè,
â³äíåñåíî "Ð³âåíü îñîáèñòîãî äîõîäó òà éîãî
ðîçïîä³ë" 3,49±0,07 áàëè ³ "Çàäîâîëåí³ñòü æèò-
ëîâèìè óìîâàìè" 3,41±0,08 áàëè. Îö³íêà ë³êà-
ðÿìè âïëèâó çàäîâîëåíîñò³ óìîâàìè ïðàö³ íà
ñòàí ïñèõ³÷íîãî çäîðîâ'ÿ âèÿâèëàñü äîñòîâ³ðíî
íàéíèæ÷îþ (3,19±0,13 áàëè, ð<0,05) ó ïîð³â-
íÿíí³ ç äàíèìè îïèòóâàííÿ ó ãðóïàõ ðåñïîí-
äåíò³â çàëåæíî â³ä çàéìàíî¿ íèìè ïîñàäè, à ñà-
ìå êåð³âíèêàìè çàêëàä³â îõîðîíè çäîðîâ'ÿ, ¿õ
çàñòóïíèêàìè ÷è çàâ³äóâà÷àìè â³ää³ëåíü. Öå ó
ïåâí³é ì³ð³ çóìîâëåíî â³äñóòí³ñòþ àáî æ ó ìåí-
ø³é ñòóïåí³ ë³êàðÿìè ó ðîáî÷îìó ïðîöåñ³ ïðèé-
ìàòè óïðàâë³íñüê³ ð³øåííÿ.

Ðîçãëÿäàòè óìîâè æèòòÿ ³ ïðàö³ ÿê äâà
îêðåìèõ ïîíÿòòÿ ïðàêòè÷íî íåìîæëèâî [3].
Æèòëîâ³ óìîâè â³ä³ãðàþòü çíà÷íó ðîëü ó ôîð-
ìóâàíí³ çäîðîâ'ÿ íàñåëåííÿ, îñîáëèâî äëÿ ïðåä-
ñòàâíèê³â ïåâíèõ äåìîãðàô³÷íèõ ³ ñîö³àëüíî-
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åêîíîì³÷íèõ ãðóï. Öå çàãàëîì ïîòðåáóº â³ä
äåðæàâè òà ãðîìàä çàñòîñóâàííÿ êîìïëåêñíîãî
ï³äõîäó ùîäî âåäåííÿ ïîë³òèêè ó ñôåð³ îõîðîíè
çäîðîâ'ÿ, ÿêà, ïî-ïåðøå, ìàº ñòàòè íåâ³ä'ºìíîþ
÷àñòèíîþ ïðîãðàì ðîçâèòêó êðà¿íè çàãàëîì
(ãðîìàäè), ïî-äðóãå, çàïîá³ãàòèìå âèíèêíåííþ
õâîðîá, äàþ÷è çìîãó ìàòè âèùèé ð³âåíü æèòòÿ
òà êðàù³ æèòëîâ³ óìîâè [18].

Ñôîðìîâàíà Medrano LA, Trîgolo MA.
ìîäåëü ùîäî ïñèõîëîã³÷íîãî äèñòàíö³þâàííÿ
â³ä ðîáîòè ïðèïóñêàº, ùî ïðàö³âíèêè, øâèä-
øå çà âñå, áóäóòü á³ëüø çàäîâîëåí³ ñâî¿ì æèò-
òÿì, êîëè âîíè: (à) ìàþòü âèñîêèé ð³âåíü áëà-
ãîïîëó÷÷ÿ, ïîâ'ÿçàíîãî ç ðîáîòîþ (òîáòî âè-
ñîêèé ð³âåíü çàëó÷åíîñò³ òà íèçüêèé ð³âåíü
âèãîðàííÿ); (á) íèçüêèé ð³âåíü êîíôë³êòó ì³æ
ðîáîòîþ òà ñ³ì'ºþ; (â) ìàþòü âèñîê³ ðåñóðñè
ðîáîòè (íàïðèêëàä, ð³çíîìàí³òí³ñòü íàâè÷îê,
çíà÷óù³ñòü çàâäàíü, àâòîíîì³þ, ñîö³àëüíó
ï³äòðèìêó), ÿê³ äîçâîëÿþòü ñïðàâëÿòèñÿ ç âè-
ìîãëèâèìè àñïåêòàìè ðîáîòè òà äàþòü â³ä-
÷óòòÿ îñîáèñòîãî çðîñòàííÿ òà êîìïåòåíòíîñ-
ò³; (ã) ìàþòü á³ëüøå ìîæëèâîñòåé ðîçñëàáè-
òèñÿ òà â³äïî÷èòè, ïñèõîëîã³÷íî â³äñòîðîíèâ-
øèñü â³ä ðîáîòè â ïîçàðîáî÷èé ÷àñ; (ä) ÷àñ-
ò³øå çàéìàþòüñÿ ïðèºìíèìè òà ðîçñëàáëþ-
þ÷èìè âèäàìè ä³ÿëüíîñò³ ó â³ëüíèé ÷àñ.

Ìîäåëü ïåðåäáà÷àº, ùî ëèøå áëàãîïî-
ëó÷÷ÿ, ïîâ'ÿçàíå ç ðîáîòîþ, ìàº ïðÿìèé âïëèâ
íà çàäîâîëåí³ñòü æèòòÿì, òîä³ ÿê ³íø³ çì³íí³
ìàþòü îïîñåðåäêîâàíèé âïëèâ ÷åðåç âïëèâ íà
áëàãîïîëó÷÷ÿ ïðàö³âíèê³â [15].

Â îðãàí³çàö³ÿõ ìîæíà çàõèñòèòè ïñè-

õ³÷íå çäîðîâ'ÿ ïðàö³âíèê³â, àêòèâíî çàîõî-
÷óþ÷è ïñèõîëîã³÷íó â³äñòîðîíåí³ñòü â³ä ðî-
áîòè òà äîïîìàãàþ÷è êåðóâàòè âçàºìîä³ºþ
ì³æ ðîáîòîþ òà ñ³ì'ºþ: ïñèõîëîã³÷íà â³äñòî-
ðîíåí³ñòü â³ä ðîáîòè ïîçèòèâíî êîðåëþº ³ç çà-
äîâîëåí³ñòþ æèòòÿì (r=0,24, p<0,001) [14].

Âñòàíîâëåíèé ó íàøîìó äîñë³äæåíí³
êîðåëÿö³éíèé çâ'ÿçîê çàäîâîëåí³ñòþ óìîâàìè
ïðàö³ òà æèòëîâèìè óìîâàìè ï³äòâåðäæóº
âèñíîâêè äîñë³äíèê³â ïðî âàæëèâ³ñòü âïëèâó
öèõ äåòåðì³íàíò íà ñòàí ïñèõ³÷íîãî çäîðîâ'ÿ.
Îö³íþâàííÿ òà ï³äòðèìêà ïñèõ³÷íîãî çäîðîâ'ÿ
ìåäè÷íîãî ïåðñîíàëó º âàæëèâèì åëåìåíòîì
ñèñòåìè ãðîìàäñüêîãî çäîðîâ'ÿ äåðæàâè [11].

Âèñíîâêè
Ðîáîòà çàéìàº öåíòðàëüíå ì³ñöå â æèòò³ äî-
ðîñëîãî íàñåëåííÿ, ðîáî÷å æ ñåðåäîâèùå
âïëèâàº íà ñòàí ¿õ ïñèõ³÷íîãî çäîðîâ'ÿ. Ñïå-
öèô³êà óìîâ ïðàö³ ìåäè÷íîãî ïåðñîíàëó âè-
ñòóïàº âàæëèâîþ äåòåðì³íàíòîþ âïëèâó íà
ñòàí ¿õ ïñèõ³÷íîãî çäîðîâ'ÿ òà ìàº ïðÿìèé
âïëèâ íà çàäîâîëåí³ñòü æèòòÿì, ùî â ñâîþ
÷åðãó ñïðèÿòèìå ïîêðàùåííþ ÿêîñò³ òà ïðî-
äóêòèâíîñò³ ðîáîòè, ï³äâèùåííþ ìîòèâàö³¿
ïåðñîíàëó. Ï³äòðèìêà ïñèõ³÷íîãî çäîðîâ'ÿ
ìåäè÷íîãî ïåðñîíàëó º âàæëèâîþ ÷àñòèíîþ
çì³öíåííÿ ãðîìàäñüêî¿ îõîðîíè çäîðîâ'ÿ.

Êîíôë³êò ³íòåðåñ³â â³äñóòí³é.
Ô³íàíñóâàííÿ äîñë³äæåííÿ â³äáóâàëîñü ó
ìåæàõ íàóêîâèõ äîñë³äæåíü ó íàâ÷àëüíèõ
çàêëàäàõ.

SATISFACTION WITH WORKING CONDITIONS AND MENTAL HEALTH
OF HEALTHCARE WORKERS ACCORDING TO THEIR SELF-ASSESSMENT
Introduction
All individuals in employment are entitled to the
fundamental right to achieve the highest
attainable standard of mental health in the
workplace, regardless of their type of occupation.

Globally, advancements in technology,
globalization, demographic transitions,
emergencies, and climate change are reshaping
work environments and methodologies. The
COVID-19 pandemic, in particular, has disrupted
labor markets and accelerated transformations,

notably in remote work, e-commerce, and
automation. While some occupations have been
lost and others created, almost all aspects of work
have undergone significant change. These shifts
have introduced new stressors and intensified
existing work-related challenges, adversely
affecting employees' mental health [23].

In Ukraine, the impact on the state of
mental health of the population has changed
significantly since the beginning of the war [16].
This fact and the specifics of the work of
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Position held 

Criteria 
Head of a 
healthcare 

facility 
(69 people) 

Deputy head 
of a healthcare 

facility 
(106 people) 

Head of the 
department of 
a healthcare 

facility 
(75 people) 

Doctor 
(139 people) 

Total 
(389 people) 

Men 33 (24,62%) 46 (34,33%) 20 (14,93%) 35 (26,12%) 134 (34,45%) 
Women  36 (14,12%) 60 (23,53%) 55 (21,57%) 104 (40,78%) 255 (65,55%) 

Place of work  
Multidisciplinary healthcare facility 18 (12,08%) 39 (26,17%) 33 (22,15%) 59 (39,60%) 149 (38,30%) 
Specialized healthcare facility 11 (15,49%) 17 (23,94%) 14 (19,72%) 29 (40,85%) 71 (18,25%) 
Primary healthcare center, outpatient clinic 16 (22,54%) 18 (25,35%) 17 (23,94%) 20 (28,17%) 71 (18,25%) 
Other healthcare facilities 24 (24,49%) 32 (32,65%) 11 (11,23%) 31 (31,63%) 98 (25,20%) 

Length of service  
Up to 11 years old 16 (18,60%) 21 (24,42%) 9 (10,47%) 40 (46,51%) 86 (22,11%) 
11-20 years old 20 (16,26%) 33 (26,83%) 23 (18,70%) 47 (38,21%) 123 (31,62%) 
More than 20 years 33 (18,33%) 52 (28,89%) 43 (23,89%) 52 (28,89%) 180 (46,27%) 

Table 1
Qualitative characteristics of respondents in groups according to their position(abs./%)

healthcare professionals in terms of participation
in the organization and provision of medical care
to the population contribute to increased stress
among healthcare workers [5, 20].

The study aims to investigate the impact
of working conditions on the mental health of
healthcare workers according to their self-
assessments.

Materials and Methods
To fulfil the research objectives, data were collected
from a survey of 389 healthcare professionals using
a custom-designed questionnaire. The survey
assessed 15 personal determinants impacting
mental health, including working conditions,
living arrangements, and income distribution.
Both quantitative and qualitative analytical
methods were applied to analyze the results.
Statistical computations were performed using
R software, licensed under the GNU General
Public License. The significance of differences
between group means was evaluated using the
unpaired Student's t-test, while Spearman's
correlation coefficient was employed to
determine relationships between variables.

Results
Three hundred eighty-nine healthcare professionals
participated in the online survey. The qualitative
characteristics of the respondents are presented in
Table 1. The following personal determinants of
influence on mental health were proposed for

assessment: satisfaction with living and working
conditions, employment (or unemployment), the
importance of education, race and ethnicity,
religion, and traditions, personal income and its
distribution, lifestyle, smoking and food quality,
alcohol and drug use, influence of the process and
level of education, genetic predisposition, and
sexual life.

The survey results identified three
assessment levels of these determinants' impact on
mental health. The first group, with the highest rates
of influence, includes "Satisfaction with working
conditions" (3.53±0.07 points), "Level of personal
income and its distribution" (3.49±0.07 points),
"Satisfaction with housing conditions" (3.41±0.08
points), "Lifestyle" (3.37±0.08 points) and "Food
quality" (3.34±0.07 points) (Table 2). The group
with the least influential determinants was:
"Genetic predisposition" 2.10±0.09 points,
"Alcohol consumption" 1.92±0.09 points,
"Smoking" 1.76±0.10 points, "Race and ethnicity"
1.59±0.08 points, and "Drug use" 1.58±0.10 points.

Given that satisfaction with working
conditions has the greatest impact on the mental
health of healthcare workers, we analyzed the
respondents' answers depending on their status,
namely gender, length of service in the healthcare
system, and position (Fig. 1).

There is no significant difference in the
assessment of satisfaction with working conditions
by gender.

As for the assessment of the impact of
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respondents' satisfaction with working conditions
depending on their length of service in the
healthcare system, a lower level of impact was
noted by specialists with more than 20 years of
work experience (3.39±0.11 points) than by those

with lesser work experience (3.62±0.12 and
3.69±0.15).

Managers of healthcare facilities gave the
highest assessment of this determinant
(3.84±0.16 points). At the same time, the group

Criteria Personal 
determinants 

The way 
of life 

Quality of 
food 

products 

Satisfaction 
with living 
conditions 

Satisfaction 
with working 

conditions 

The impact of 
personal income 

and its distribution 
Together - 3.37±0.08 3.34±0.07 3.41±0.08 3.53±0.07 3.49±0.07 

Men. 3.16±0.13 3.09±0.11 3.26±0.12 3.46±0.11 3.28±0.12 
Women 3.47±0.10 3.47±0.09 3.49±0.10 3.57±0.09 3.60±0.09 Gender 

 
t=1.93 
p=0.03 

t=2.55 
p=0.01 

t=1.39 
p=0.08 

t=0.74 
p=0.23 

t=2.17555 
p=0.02 

0-10 years / 1 3.72±0.15 3.50±0.14 3.72±0.14 3.69±0.15 3.66±0.15 
11-20 years / 2 3.41±0.14 3.31±0.12 3.58±0.13 3.62±0.12 3.47±0.12 
More than 20 years / 3 3.16±0.12 3.28±0.11 3.15±0.13 3.39±0.11 3.42±0.11 

Length of service 

 

t 1/2=1.48 
p1/2=0.07 
t 1/3=2.77 
p1/3=0.003 
t 2/3=1.38 
p2/3=0.08 

t 1/2=1.00 
p1/2=0.16 
t 1/3=1.20 
p1/3=0.12 
t 2/3=0.19 
p2/3=0.43 

t 1/2=0.76 
p1/2=0.22 
t 1/3=2.76 
p1/3=0.003 
t 2/3=2.29 
p2/3=0.01 

t 1/2=0.36 
p1/2=0.36 
t 1/3=1.52 
p1/3=0.06 
t 2/3=1.32 
p2/3=0.09 

t 1/2=1.00 
p1/2=0.16 
t 1/3=1.26 
p1/3=0.10 
t 2/3=0.30 
p2/3=0.38 

Head of health care facility / 1 3.51±0.17 3.41±0.14 3.65±0.17 3.84±0.16 3.51±0.16 
Deputy head / 2 3.65±0.12 3.33±0.12 3.58±0.13 3.60±0.13 3.50±0.13 
Head of the department / 3 3.39±0.19 3.44±0.18 3.65±0.18 3.76±0.15 3.75±0.17 
Doctor / 4 3.06±0.14 3.25±0.13 3.03±0.14 3.19±0.13 3.34±0.13 

Position held  

 

   

t 1/2=1.17 
p1/2=0.12 
t 1/3=0.36 
p1/3=0.36 
t 1/4=2.93 
p1/4=0.002 
t2/3=0.79 
p2/3=0.21 
t 2/4=2.18 
p2/4=0.015 
t 3/4=2.65 
p3/4=0.004 

 

Table 2
Indicators for assessing the impact of the main personal determinants identified by healthcare workers on mental

health depending on gender, length of service in the health care system and position (in points, P±m) and the results
of their comparison (t and p)

Fig. 1
Results of the survey of healthcare workers on satisfaction with their work, satisfaction with living conditions, and

personal income and its distribution by gender
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of doctors rated it the lowest (3.19±0.13 points),
and this was significantly lower than the results
of the survey in other groups of respondents,
depending on their position (p<0.05).

In all groups of respondents, there was a
positive correlation between respondents'
assessments of the impact of "Satisfaction with
working conditions" on their mental health and
their satisfaction with living conditions, the level
of influence of personal income and its
distribution, and lifestyle assessment (Table 3).

Satisfaction with working conditions is
significantly associated with the level of personal
income and its distribution, as well as satisfaction
with housing conditions. There is a significant
correlation between satisfaction with working
conditions and housing conditions among the
female respondents (r=0.81, p<0.001). A moderate
positive correlation was found between satisfaction
with working conditions and personal income
(r=0.60, p<0.001) and satisfaction with their
housing conditions (r=0.61, p<0.001) among male
respondents. Also, such a moderate correlation was
observed among the female respondents regarding
job satisfaction and the level of personal income
and its distribution (r=0.62, p<0.001).

Discussion
Work is central to adults' lives; it provides income
and a way to meet material needs, imposes a time
structure, enables social relationships, and provides
status, a sense of self-realization, and identity [8].

Among the personal determinants of the
impact on mental health, our respondents
emphasized the importance of such a determinant
as satisfaction with a person's work. The same
statement was obtained in studies by other
authors [4, 12]. Unfavorable working conditions
lead to poor mental health.

The work environment is a vital and ideal
context for promoting mental health [9]. Strong
evidence links job design, specific working
conditions, and the larger workplace culture to
employee mental health and productivity [2].
Working with high workloads, time pressure, and
low levels of autonomy and authority increases
stress and the risk of developing or worsening
mental health disorders. Lack of social support
or friends at work can also contribute to poor
mental health. When employees perceive that
their compensation is not commensurate with the
effort they put into their work, the risk of poor
mental health increases. Perceptions of fair
processes and justice in the workplace - including
fairness of evaluation, involvement in decision-
making, and respectful treatment by managers -
also affect mental health [24].

According to Elizabeth Almer and Steven
E. Kaplan [1], employees with standardized
working hours cannot structure their working day
to fit their personal needs and balance work and
family demands. Consequently, they are more
likely to experience work-family conflicts and
professional burnout.

Satisfaction with working conditions 
Criteria Satisfaction 

with living 
conditions 

The impact of 
personal income 

and its distribution 
Lifestyle 

Length of service  
0-10 years r=0,72* r=0,61* r=0,65* 
11-20 years old r=0,80* r=0,65* r=0,56* 
More than 20 years r=0,74* r=0,59* r=0,62* 
Position held  
Head of the healthcare facility r=0,85* r=0,65* r=0,78* 
Deputy head of the department r=0,75* r=0,50* r=0,64* 
Head of the department r=0,71* r=0,60* r=0,67* 
Doctor r=0,72* r=0,65* r=0,50* 
*p<0,001    

Table 3
The correlation coefficient of healthcare workers' assessment of the impact on the mental health of the determinant

"Satisfaction with working conditions" with specific personal determinants, depending on the length of service in the
healthcare system and position (r and p)
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Deteriorating working conditions increase
the burden on middle-aged workers' health and,
in particular, affect their anxiety. In addition,
high-quality workplaces, combined with several
favorable conditions, could alleviate the main
burden on workers' health [21].

The importance of working conditions in
middle age (40 to 55 years) for the mental health
of older men and women in retirement was
pointed out by Morten Wahrendorf and co-
authors [22]. It has been shown that men and
women who experienced psychosocial stress at
work or held low professional positions in middle
age were significantly more likely to have high
symptoms of depression in retirement. In
addition, men with unstable work careers and
involuntary job loss were more likely to report
significant depression symptoms in later life.
These associations remain significant when
controlling for workers' health and social status
across the lifespan and support the assumption
that the mental health of retirees who
experienced poor working conditions in middle
age is compromised.

Many people now have to or want to work
longer hours due to increased life expectancy. In
some countries, the legal retirement age prevents
older people from having free access to the labor
market. Retirement from work can have a
negative impact on the mental health of older
people. The global financial crisis has forced
some countries to raise the retirement age, but
the public health implications must be studied.
While allowing older people free access to the
labor market can have important health benefits,
flexible retirement strategies are required in order
to ensure that any national policy to raise the
legal retirement age does not increase health and
social inequalities among older people. If the
retirement age is raised to reduce the pressure on
social security budgets, then both governments and
the private sector will need to ensure that working
conditions are improved [13].

External circumstances in society have
an important impact on the level of anxiety
among healthcare staff, exacerbating the
specifics of their working conditions. The work

of healthcare professionals is specific in terms
of its characteristics and impact on their mental
health. External circumstances in society also
have an important impact on their mental health.
Healthcare workers who provide care to cancer
patients [7, 19, 26] or work in emergency
hospitals [17, 27] are at high risk of workplace
stress, which is manifested by an increased state
of anxiety. At the same time, military events in
Ukraine, combined with the specifics of the
working conditions of emergency hospital
nurses, contributed to a higher level of their
personal and situational anxiety compared to the
characteristics of anxiety levels of nursing staff
in an oncology hospital outside Ukraine [10].

Professor Cary Lynn Cooper and co-
authors have identified four factors of
occupational stress that provoked high levels of
job dissatisfaction and lack of mental well-being
among general practitioners in England:
professional demands and expectations of
patients, impact on family life, constant
distractions at work and home, and medical
practice administration [6].

A better job can improve mental health.
Safe, healthy, and inclusive workplaces not only
promote mental and physical health but are also
likely to reduce absenteeism, improve work
quality and productivity, boost staff morale and
motivation, and minimize conflicts between
colleagues. When people have good mental
health, they are better able to cope with the
stresses of life, realize their potential, perform
well in school and work, and contribute actively
to their communities. And when people have
good working conditions, their mental health is
protected [25].

The multidimensional interaction
between working conditions, level of personal
income and its distribution, and living conditions
is confirmed by the results of assessing the
importance of these determinants. The highest
indicators of influence on mental health,
according to our survey of medical workers, in
addition to "Satisfaction with working
conditions" (3.53±0.07 points), are "Level of
personal income and its distribution" (3.49±0.07
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points) and "Satisfaction with living conditions"
(3.41±0.08 points). Physicians' assessment of the
impact of satisfaction with working conditions
on mental health was significantly lower
(3.19±0.13 points, p<0.05) compared to the
survey data in groups of respondents depending
on their position, namely heads of healthcare
facilities, their deputies, or heads of departments.
This is to some extent due to the absence or lesser
degree of managerial decision-making by
doctors in their work process.

It is almost impossible to consider living
and working conditions as two separate concepts
[3]. Living conditions play a significant role in
shaping the health of the population, especially
for representatives of certain demographic and
socioeconomic groups. This generally requires
the state and communities to apply an integrated
approach to health policy, which, firstly, should
become an integral part of the country's
(community's) development programs, and
secondly, will prevent the occurrence of diseases,
allowing for a higher standard of living and better
living conditions. [18].

Formulated by Medrano LA, Trogolo
MA. The model of psychological distancing from
work suggests that employees are likely to be
more satisfied with their lives when they (a) have
high levels of work-related well-being (i.e., high
levels of engagement and low levels of burnout);
(b) have low levels of work-family conflict; (c)
have high job resources (e.g., skill diversity, task
meaningfulness, autonomy, social support) that
allow them to cope with the demanding aspects
of their jobs and provide a sense of personal growth
and competence; (d) have more opportunities to
relax and unwind by psychologically detaching
from work outside of work; and (e) are more
likely to engage in enjoyable and relaxing
activities in their free time. The model suggests
that only work-related well-being has a direct
impact on life satisfaction, while other variables
have an indirect impact through their influence
on employee well-being [15].

Organizations can protect employees'
mental health by actively encouraging
psychological detachment from work and helping

to manage work-family interactions: psychological
detachment from work is positively correlated with
life satisfaction (r=0.24, p<0.001) [14].

The correlation between satisfaction with
working conditions and housing conditions
established in our study confirms researchers'
findings about the importance of the impact of
these determinants on mental health.
Assessment and support of mental health of
medical staff is an essential element of the public
health system of the state [11].

Conclusions
The findings underscore that working conditions
significantly affect the mental health of healthcare
professionals, with direct implications for their life
satisfaction, motivation, and productivity. These
insights highlight the critical need for targeted
interventions to support mental health as a
fundamental component of public health systems.
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Ðåôåðàò
Ó ñòàòò³ ïðåäñòàâëåí³ ðåçóëüòàòè äîñë³äæåííÿ
ìîðôîëîã³÷íèõ, ðåíòãåíîëîã³÷íèõ òà ëåêòèíîã³ñòî-
õ³ì³÷íèõ õàðàêòåðèñòèê ê³ñòêîâî-êåðàì³÷íîãî ðåãå-
íåðàòó ï³ñëÿ òðàíñïëàíòàö³¿ íàòóðàëüíîãî êîëàãåíó
ó ïîºäíàíí³ ç ë³íêîì³öèíîì â åêñïåðèìåíòàëüíèé äå-
ôåêò íèæíüî¿ ùåëåïè êðîëèêà.
Ìåòà. Âèâ÷èòè ó åêñïåðèìåíò³ äèíàì³êó çì³í ó ê³ñòö³
íèæíüî¿ ùåëåïè ï³ñëÿ ¿¿ òðàâìàòè÷íîãî óøêîäæåííÿ
³ç íàñòóïíèì çàì³ùåííÿì äåôåêòóîñòåîïëàñòè÷íèì
ìàòåð³àëîì íà îñíîâ³ íàòóðàëüíîãî êîëàãåíó ó ïîºä-
íàíí³ ç ë³íêîì³öèíîì.
Ìàòåð³àëè ³ ìåòîäè.  Äîñë³äè âèêîíàíî íà 45 êðîëè-
êàõ-ñàìöÿõ â³êîì 6-7ì³ñ, ìàñîþ 2,5-3,0 êã. 20 òâàðèí
ñòàíîâèëè êîíòðîëüíó ãðóïó, 20 - åêñïåðèìåíòàëüíó.
Ùå 5 ³íòàêòíèõ òâàðèí áóëî âèêîðèñòàíî äëÿ âèâ-
÷åííÿ íîðìàëüíî¿ ñòðóêòóðè ê³ñòêîâî¿ òêàíèíè äî-
ñë³äæóâàíî¿ ä³ëÿíêè íèæíüî¿ ùåëåïè. Äî êîíòðîëüíî¿
ãðóïè óâ³éøëè òâàðèíè ç äåôåêòîì ê³ñòêîâî¿ òêàíè-
íè, ÿêèé çàãîþâàâñÿ ï³ä êðîâ'ÿíèì çãóñòêîì. Åêñïå-

Abstract
This article presents the research results of the
morphological, radiological, and lectin-histochemical
characteristics of bone-ceramic regenerate after the
transplantation of natural collagen combined with
lincomycin into an experimental defect in the rabbit
mandible.
Aim. To study in an experiment the dynamics of changes
in the mandible bone after its traumatic injury with
subsequent replacement of the defect with an osteoplastic
material based on natural collagen in combination with
lincomycin.
Materials and Methods. Experiments were conducted
on 45 male rabbits aged 6-7 months, weighing 2.5-3.0
kg. 20 animals constituted the control group, and 20 the
experimental group. Another 5 intact animals were used
to study the normal structure of the bone tissue of the
studied area of the mandible. The control group included
animals with a bone tissue defect that healed under a
blood clot. The experimental group consisted of rabbits
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Âñòóï
Ïèòàííÿ ïîøóêó øëÿõ³â îïòèì³çàö³¿ ïåðåá³ãó
ðåãåíåðàö³¿ ïîñòòðàâìàòè÷íî¿ ê³ñòêè º, íà ñüî-
ãîäí³øí³é äåíü, äóæå àêòóàëüíèì. Ïð³îðèòåò-
íèì íàïðÿìêîì ó öüîìó º ïîøóê åôåêòèâíèõ
ìåòîä³â ïðèøâèäøåííÿ çàãîþâàííÿ ê³ñòîê,
óíèêíåííÿ ð³çíîìàí³òíèõ óñêëàäíåíü. Áåðó÷è
äî óâàãè ïðèðîäíó çäàòí³ñòü ê³ñòêîâî¿ òêàíè-
íè äî ðåãåíåðàö³¿ âèíèêíåííÿ òàêèõ ñòàí³â ÿê
îáøèðí³ ïîñòòðàâìàòè÷í³ äåôåêòè ê³ñòêè,
îñîáëèâî ³íô³êîâàí³, çíà÷íî ïîã³ðøóþòü òåì-
ïè ðåãåíåðàö³¿ òà âèêëèêàþòü ðÿä óñêëàäíåíü,
ÿê³ çíà÷íî ïîã³ðøóþòü ïîâíå ðåìîäåëþâàííÿ
[1, 2]. Ó òàêèõ âèïàäêàõ íåîáõ³äíå õ³ðóðã³÷íå
âòðó÷àííÿ ³ç çàñòîñóâàííÿì ñèíòåòè÷íèõ îñ-
òåîïëàñòè÷íèõ ìàòåð³àë³â, ÷àñòî çáàãà÷åíèõ
àíòèáàêòåð³àëüíèìè êîìïîíåíòàìè [3]. Ê³ñò-
êà - öå  ù³ëüíà, íàï³âòâåðäà, ïîðèñòà, êàëü-
öèô³êîâàíà ñïîëó÷íà òêàíèíà, ÿêà ñêëàäàºòü-
ñÿ ç ù³ëüíî¿ îðãàí³÷íî¿ ìàòðèö³ òà íåîðãàí³÷-
íî¿ ì³íåðàëüíî¿ ñêëàäîâî¿. Ìåõàí³÷í³ âëàñòè-
âîñò³ ìàòåð³àëó íà ïðÿìó çàëåæàòü â³ä éîãî

ðèìåíòàëüíó ãðóïó ñêëàäàëè êðîëèêè, ó ÿêèõ ê³ñòêî-
âèé äåôåêò çàïîâíþâàëè íàòóðàëüíèì êîëàãåíîì ç îä-
íî÷àñíèì âíóòð³øíüîì'ÿçîâèì ââåäåííÿì Ë³íêîì³öèíó
ó äîç³ 12ìã/êã ìàñè òâàðèíè 1 ðàç íà äîáó, âïðîäîâæ
6 ä³á (Êîë-Ê-Ë). Êîíòðîëü ïîñòòðàâìàòè÷íîãî ñòà-
íó ê³ñòêîâî¿ òêàíèíè â ä³ëÿíö³ äåôåêòó çä³éñíþâàëè
âïðîäîâæ 84 ä³á. Ñåðåä ìåòîäèê áóëè âèêîðèñòàí³:
ìîäåëþâàííÿ ê³ñòêîâîãî äåôåêòó, îö³íêà ìàêðî-
ñòðóêòóðè ùåëåï, ðåíòãåíîãðàô³÷íå äîñë³äæåííÿ,
ðàä³îâ³ç³îãðàô³÷íå äîñë³äæåííÿ, âèâ÷åííÿ ì³êðîïðå-
ïàðàò³â øë³ô³â ê³ñòêè òà ëåêòèíîã³ñòîõ³ì³÷í³ äî-
ñë³äæåííÿ çð³ç³â äåêàëüöèíîâàíî¿ ê³ñòêè.
Ðåçóëüòàòè é îáãîâîðåííÿ. Äîñë³äæåííÿ ìàêðîñòðó-
êòóðè åêñïåðèìåíòàëüíîãî ê³ñòêîâîãî äåôåêòó íèæ-
íüî¿ ùåëåïè ï³ñëÿ ³ìïëàíòàö³¿ íàòóðàëüíîãî êîëàãåíó
ó ïîºäíàíí³ ç ë³íêîì³öèíîì äîçâîëèëî âèÿâèòè ÷èñ-
ëåíí³ ðåãåíåðàö³éí³ çì³íè, ùî â³äáóâàëèñÿ ï³ñëÿ íàíå-
ñåííÿ òðàâìè òà êîðåëþâàëè ç äàíèìè ðåíòãåíîãðà-
ô³÷íîãî, ðàä³îâ³ç³îãðàô³÷íîãî äîñë³äæåííÿ. Âèâ÷åííÿ
ì³êðîïðåïàðàò³â øë³ô³â ê³ñòêè äîçâîëèëî âñòàíîâè-
òè ôàçîâèé õàðàêòåð äèíàì³êè äîñë³äæóâàíèõ ðåãå-
íåðàòèâíèõ çì³í òà ñêëàä ðåãåíåðàòó.
Âèñíîâêè. Âñòàíîâëåíî, ùî â åêñïåðèìåíòàëüí³é
ãðóï³ òâàðèí, ó ÿêèõ ïëàñòèêó äåôåêòó ïðîâîäèëè ç
çàñòîñóâàííÿì îñòåîïëàñòè÷íîãî ìàòåð³àëó Êîë-Ê
ç îäíî÷àñíèì ïðîô³ëàêòè÷íèì ââåäåííÿì Ë³íêîì³öèíó
íà ðàíí³õ åòàïàõ äîñë³äó ïîçèòèâíî âïëèâàëî íà ïå-
ðåá³ã çàïàëüíîãî ïðîöåñó ç íàñòóïíèì íîâîóòâîðåí-
íÿì ê³ñòêîâî¿ òêàíèíè.

where the bone defect was filled with natural collagen,
with simultaneous intramuscular injection of Lincomycin
at a dose of 12 mg/kg of animal weight once daily for 6
days (Col-C-L). Post-traumatic bone tissue status within
the defect area was monitored for 84 days. The following
methods were employed: bone defect modeling, assessment
of jaw macrostructure, radiographic examination,
radiovisiography, examination of bone sections under a
microscope, and lectin-histochemical analysis of decalcified
bone sections.
Results and Discussion. Examination of the macrostructure
of the experimental bone defect in the rabbit mandible after
implantation of natural collagen in combination with
lincomycin revealed numerous regenerative changes that
occurred after the injury and correlated with the data of
radiographic and radiovisiographic examinations.
Microscopic examination of bone sections allowed us to
establish the phased nature of the dynamics of the studied
regenerative changes and the composition of the regenerate.
Conclusions. It was established that in the experimental
group of animals where defect repair was performed using
Col-C osteoplastic material with simultaneous
prophylactic administration of Lincomycin in the early
stages of the experiment, it positively affected the course
of the inflammatory process, followed by the formation
of new bone tissue.

ñêëàäó òà ñòðóêòóðè [3] , à òàêîæ â³ä îðãàí³-
çàö³¿ ÿê îðãàí³÷íèõ ñêëàäíèê³â [4], òàê ³ íå-
îðãàí³÷íèõ êîìïîíåíò³â, ïåðåâàæíî ã³äðîêñè-
àïàòèò³â, êàëüö³þ, òà âîäè. Êîëàãåí I òèïó ñòà-
íîâèòü 90% îðãàí³÷íèõ êîìïîíåíò³â ¿¿ ïîçà-
êë³òèííîãî ìàòðèêñó, óòâîðþº ñòðóêòóðó ïî-
òð³éíî¿ ñï³ðàë³, ùî çàáåçïå÷óº ñòðóêòóðíó
ï³äòðèìêó [5], à òàêîæ ìàº ÷óäîâó á³îñóì³ñ-
í³ñòü, êë³òèííó àäãåç³þ òà îñòåîïðîâ³äí³ñòü [
6-9 ]. Ïðîòå, êîëàãåí ìàº ïåâí³ íåäîë³êè, òàê³
ÿê íèçüêà ìåõàí³÷íà ì³öí³ñòü, øâèäêå á³îðîç-
êëàäàííÿ òà â³äñóòí³ñòü îñòåî³íäóêòèâíîñò³,
ùî ñóòòºâî ïåðåøêîäæàº éîãî øèðîêîìó çà-
ñòîñóâàííþ â êë³í³÷í³é ïðàêòèö³. [6, 7, 10 ].
Êëþ÷îâîþ âëàñòèâ³ñòþ êîëàãåíó, ÿêà äîçâî-
ëÿº éîìó ôîðìóâàòè ïîòð³éíó ñï³ðàëü, º ïî-
âòîðþâàíèé òðèïëåò Gly-XY â àëüôà-ëàíöþ-
ãàõ [11, 12]. Íàíîêðèñòàëè ã³äðîêñèàïàòèòó,
ùî â³äêëàäàþòüñÿ îñòåîáëàñòàìè íà êîëàãå-
íîâ³ ô³áðèëè, óòâîðþþòü íåîðãàí³÷íó òà îð-
ãàí³÷íó ôàçè ê³ñòêîâî¿ ìàòðèö³ [13]. Äëÿ óñ-
ï³øíîãî çàì³ùåííÿ ê³ñòêîâî¿ òêàíèíè òà çà-
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áåçïå÷åííÿ íåîáõ³äíî¿ âàñêóëÿðèçàö³¿ ìàòå-
ð³àëè íà îñíîâ³ êîëàãåíó ïîòðåáóþòü ìîäè-
ô³êàö³¿, ÿêà ïîëÿãàº â ñòâîðåíí³ êîìá³íàö³é
êîëàãåíó ç ³íøèìè á³îàêòèâíèìè ðå÷îâèíàìè.
Ïåðñïåêòèâíèì º ïîºäíàííÿ êîëàãåíó ³ ë³êàð-
ñüêèõ çàñîá³â , íàïðèêëàä, àíòèá³îòèê³â, à âè-
á³ð ìàòåð³àëó äëÿ ê³ñòêîâî¿ ïëàñòèêè çàëå-
æèòü â³ä áàãàòüîõ ôàêòîð³â, òàêèõ ÿê äîñòóï-
í³ñòü, ðîçì³ð äåôåêòó, á³îìåõàí³÷í³ âëàñòè-
âîñò³, ïðîñòîòà îáðîáêè, âàðò³ñòü, åòè÷í³ àñ-
ïåêòè, á³îëîã³÷í³ âëàñòèâîñò³ òà ìîæëèâ³ óñê-
ëàäíåííÿ [14].

Ìàòåð³àë ³ ìåòîäè
Òâàðèíàì êîíòðîëüíî¿ òà åêñïåðèìåíòàëüíî¿
ãðóï ï³ä çàãàëüíèì çíå÷óëåíÿì, øëÿõîì âíóò-
ð³øíüîî÷åðåâèíîãî ââåäåííÿ Ò³îïåíàòó
("Áðîôàðìà", Óêðà¿íà), ç ðîçðàõóíêó 25 ìã/êã
ìàñè ò³ëà òâàðèíè íà ð³âí³ áåççóáî¿ ä³ëÿíêè
êîì³ðêîâî¿ ÷àñòèíè íèæíüî¿ ùåëåïè çà äîïî-
ìîãîþ ñòîìàòîëîã³÷íîãî áîðà íàíîñèëè ê³ñò-
êîðóéí³âíó òðàâìó ó âèãëÿä³ øàõòè ãëèáèíîþ
4 ìì òà øèðèíîþ 3 ìì.

Äî êîíòðîëüíî¿ ãðóïè óâ³éøëè òâàðè-
íè ç äåôåêòîì ê³ñòêîâî¿ òêàíèíè, ÿêèé çàãî-
þâàâñÿ ï³ä êðîâ'ÿíèì çãóñòêîì. Åêñïåðèìåí-
òàëüíó ãðóïó ñêëàäàëè êðîëèêè, ó ÿêèõ ê³ñò-
êîâèé äåôåêò çàïîâíþâàëè íàòóðàëüíèì êî-
ëàãåíîì Collacone ("Botiss dental", Germany),
Êîë-Ê, ç îäíî÷àñíèì äîì'ÿçîâèì ââåäåííÿì
Ë³íêîì³öèíó (Êîë-Ê-Ë) ó äîç³ 12 ìã/êã ìàñè
òâàðèíè 1 ðàç íà äîáó, âïðîäîâæ 6 ä³á. Äàíå
ïîºäíàííÿ ìàº ðÿä ïåðåâàã, ÿê³ ôîðìóþòüñÿ íà
îñíîâ³ ñóì³ñíîñò³ öèõ äâîõ ïðåïàðàò³â òà ïî-
çèòèâíèõ õàðàêòåðèñòèê êîæíîãî. Collacone
ñïðèÿº ôîðìóâàííþ êðîâ'ÿíîãî çãóñòêà ç íà-
ñòóïíîþ ðåîðãàí³çàö³ºþ éîãî ó íàïðÿìêó
ôîðìóâàííÿ ìàòðèö³ äëÿ óòâîðåííÿ ê³ñòêîâî¿
òêàíèíè. Âèïóñêàºòüñÿ ó âèãëÿä³ êîëàãåíîâî-
ãî êîíóñó ³ øèðîêî âèêîðèñòîâóºòüñÿ â ³ì-
ïëàíòîëîã³¿, ïàðàäîíòîëîã³¿, ùåëåïî-ëèöåâèõ
³íâàç³ÿõ: çàïîâíåííÿ ïîñòåêñòðàêö³éíîãî äå-
ôåêòó êîì³ðêîâîãî ïàðîñòêó ç ìåòîþ êîíòðî-
ëþ êðîâîòå÷³, ãåìîñòàç â ä³ëÿíö³ ïðîâåäåííÿ
á³îïñ³¿, ïðè íåîá'ºìíèõ óøêîäæåííÿõ ñëèçî-
âî¿ ðîòîâî¿ ïîðîæíèíè, à òàêîæ ïðè âèêîíàíí³
çàêðèòîãî ñèíóñ-ë³ôòèíãó. Ïðè éîãî ïîºäíàí-

í³ ç Ë³íêîì³öèíîì çìåíøóºòüñÿ ðèçèê âèíèê-
íåííÿ ï³ñëÿîïåðàö³éíî¿ áàêòåð³àëüíî¿ ³íôåê-
ö³¿ òà ï³äâèùóºòüñÿ àêòèâí³ñòü íåîîñòåîãåíå-
çó [15]. Ñò³éê³ñòü áàêòåð³é äî ë³íêîì³öèíó
ðîçâèâàºòüñÿ íàäòî ïîâ³ëüíî. Îêð³ì öüîãî,
âðàõîâóþ÷è øèðîêèé ñïåêòð ì³êðîôëîðè ðî-
òîâî¿ ïîðîæíèíè, Ë³íêîì³öèí äåïîíóºòüñÿ â
ê³ñòêîâ³é òêàíèí³, ÷èì ÷èíèòü ïåðìàíåíòíó
àíòèáàêòåð³àëüíó ä³þ [16]. Â îáîõ ãðóïàõ åêñ-
ïåðèìåíòàëüíèõ òâàðèí äîñë³äæåííÿ ñòàíó
ê³ñòêîâî¿ òêàíèíè ó ä³ëÿíö³ íàíåñåíîãî äå-
ôåêòó çä³éñíþâàëè ÷åðåç 1, 7, 14, 21, 28, 35,
56 òà 84 äîáè ï³ñëÿ íàíåñåííÿ òðàâìè. Â óñ³
âêàçàí³ òåðì³íè âèêîðèñòîâóâàëè íàñòóïí³
ìåòîäè äîñë³äæåííÿ: îö³íêà ì³êðîñòðóêòóðè
ùåëåïè, ðåíòãåíîãðàô³÷íèé ìåòîä, ðàä³îâ³ç³î-
ãðàô³÷íå äîñë³äæåííÿ, ñâ³òëîâà ì³êðîñêîï³ÿ
ïðåïàðàò³â øë³ô³â ê³ñòêè ùåëåïè, ëåêòèíî-
ã³ñòîõ³ì³÷í³ äîñë³äæåííÿ.

Êîì³òåòîì ç á³îåòèêè Ëüâ³âñüêîãî íà-
ö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³
Äàíèëà Ãàëèöüêîãî (ïðîòîêîë ¹3 â³ä 11 áå-
ðåçíÿ 2020ð.) âñòàíîâëåíî, ùî óñ³ òâàðèíè
çíàõîäèëèñü â óìîâàõ â³âàð³þ ³ ïðîöåäóðè,
ùî ñòîñóâàëèñÿ ïèòàíü óòðèìàííÿ, äîãëÿäó,
ìàðêóâàííÿ òà âñ³ ³íø³ ìàí³ïóëÿö³¿ ïðîâîäè-
ëèñÿ ³ç äîòðèìàííÿì ïîëîæåíü "ªâðîïåéñüêî¿
êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³
âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíòàëüíèõ òà
³íøèõ íàóêîâèõ ö³ëåé" (Ñòðàñáóðã, 1985), "Çà-
ãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà
òâàðèíàõ", óõâàëåíèõ Ïåðøèì Íàö³îíàëüíèì
êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001), Çàêîíó
Óêðà¿íè ¹ 3447 - IV "Ïðî çàõèñò òâàðèí â³ä
æîðñòîêîãî ïîâîäæåííÿ" çã³äíî ç äèðåêòèâîþ
Ðàäè ªÑ 2010/63/EU ïðî äîòðèìàííÿ ïîñòà-
íîâ, çàêîí³â, àäì³í³ñòðàòèâíèõ ïîëîæåíü Äåð-
æàâ ªÑ ç ïèòàíü çàõèñòó òâàðèí, ÿê³ âèêîðèñ-
òîâóþòüñÿ ç íàóêîâîþ ìåòîþ [17, 18].

Â³çóàëüíà îö³íêà ìàêðîñòðóêòóðè ùå-
ëåïè çä³éñíþâàëàñÿ çà òàêèìè êðèòåð³ÿìè ÿê
ñòàí ñëèçîâî¿ îáîëîíêè, íàáðÿê, ã³ïåðåì³ÿ,
êîíòóðè ï³ñëÿîïåðàö³éíîãî ïîëÿ. Ê³ñòêîâó
òêàíèíó îãëÿäàëè ï³ñëÿ ìàöåðàö³¿ ùåëåïè.
Ðåíòãåíîãðàô³þ ùåëåï âèêîíóâàëè ïðè äîïî-
ìîç³ àïàðàòó ZooMax LG (Óãîðùèíà) ç êîì-
ï'þòåðíîþ îáðîáêîþ îòðèìàíèõ äàíèõ. Ðà-
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ä³îâ³ç³ãðàô³÷íèì ìåòîäîì âèçíà÷àëè ù³ëü-
í³ñòü ê³ñòêîâî¿ òêàíèíè. Ðàä³îâ³ç³îãðàìè
îòðèìàíî íà àïàðàò³ äëÿ äåíòàëüíî¿ ðàä³îâ³-
ç³îãðàô³¿ (Siemens) ç ïðîãðàìíèì çàáåçïå÷åí-
íÿì Trophy Radiology.Äëÿ îòðèìàííÿ ì³êðî-
ïðåïàðàò³â øë³ô³â ê³ñòêè ¿¿ çðàçêè ðàçîì ç îòî-
÷óþ÷èìè òêàíèíàìè ô³êñóâàëè ó ãëþòàðàëü-
äåã³ä³, çä³éñíþâàëè îáåçâîäíåííÿ òà çàëèâêó
ó ñóì³ø åïîêñèäíèõ ñìîë. Ç îòðèìàíèõ áëîê³â
îòðèìóâàëè ïëàñòèíè òà çä³éñíþâàëè ¿õ øë³-
ôóâàííÿ, ï³ñëÿ ÷îãî ïðèêëåþâàëè íà ïðåäìåò-
íå ñêëî. Âèÿâëåííÿ âóãëåâîäíèõ äåòåðì³íàíò
(ëåêòèíîã³ñòîõ³ì³÷íå äîñë³äæåííÿ) çä³éñíþ-
âàëè ïðè äîïîìîç³ ëåêòèí³â ð³çíî¿ âóãëåâîäíî¿
ñïåöèô³÷íîñò³ (Ëåêòèíîòåñò, Ëüâ³â) - WGA,
LABA, CNFA.

Ðåçóëüòàòè
Ìàêðîñòðóêòóðó ê³ñòêîâî¿ òêàíèíè âèâ÷àëè
ï³ñëÿ çàñòîñóâàííÿ ìåòîäó ìàöåðàö³¿. Ó ïðå-
ïàðàòàõ íèæíüî¿ ùåëåïè íà ïåðøó äîáó ï³ñëÿ
³ìïëàíòàö³¿ ìàòåð³àëó Êîë-Ê (íàòóðàëüíèé êî-
ëàãåíîâèé êîíóñ) ç îäíî÷àñíèì äîì'ÿçåâèì
ââåäåííÿì Ë³íêîì³öèíó ó äîç³ 12 ìã/êã ìàñè
òâàðèíè 1 ðàç íà äîáó âïðîäîâæ 6 ä³á (Êîë-
Ê-Ë) ó ì³ñö³ ³íâàç³¿ áóëî ïîì³òíî ÷³òêî êîíòó-
ðîâàíèé äåôåêò ç ãëàäêèìè êðàÿìè, ÿêèé ÷å-

ðåç äâà òèæí³ íå ìàâ áóäü-ÿêèõ îçíàê îñèô³-
êàö³¿ íà ïåðèôåð³¿ äåôåêòó. Âæå ç 21-¿ äîáè
êîíòóðè ê³ñòêîâîãî äåôåêòó áóëè ðîçïëèâ÷àñ-
òèìè, õî÷à, â ö³ëîìó, îáðèñè çáåð³ãàëèñÿ, ùî
ñâ³ä÷èëî ïðî ïî÷àòîê îñòåîðåãåíåðàòîðíèõ
ïðîöåñ³â ï³ä âïëèâîì ìàòåð³àëó Êîë-Ê-Ë
(Ðèñ. 1). Óïðîäîâæ 28-35-¿ ä³á ï³ñëÿ íàíåñåííÿ
òðàâìè ñïîñòåð³ãàëè íåð³âíîì³ðíî çàêðèòèé
äåôåêò ³ç íå÷³òêî êîíòóðîâàíèìè êðàÿìè. Ç
56-¿ äî 84-¿ äîáè åêñïåðèìåíòó ê³ñòêîâèé äå-
ôåêò êîíòóðóâàâñÿ ùå ñëàáøå, ê³ñòêîâîçàì³ñ-
íà ìàñà â³çóàëüíî ìàéæå çëèâàëàñÿ ³ç ïîâåðõ-
íåþ íåçì³íåíî¿ ê³ñòêè, àëå â³äð³çíÿëàñÿ â³ä
àíàëîã³÷íî¿ â ³íòàêòíèõ òâàðèí.

Çà äîïîìîãîþ ðåíòãåíîãðàô³÷íîãî äî-
ñë³äæåííÿ ³ç çàñòîñóâàííÿì â ÿêîñò³ çàì³ñíîãî
ìàòåð³àëó Êîë-Ê-Ë³íêîì³öèí âñòàíîâëåíî, ùî
÷åðåç îäíó äîáó ï³ñëÿ íàíåñåííÿ òðàâìè ÷³òêî
êîíòóðóâàâñÿ ê³ñòêîâèé äåôåêò (øàõòà) òà
çíà÷íå ïðîñâ³òëåííÿ ïðèëåãëèõ ì'ÿêèõ òêà-
íèí, î÷åâèäíî, çà ðàõóíîê íàáðÿêó. Íà 7-ó äî-
áó åêñïåðèìåíòó ê³ñòêîâèé äåôåêò çàì³ùó-
âàâñÿ íåð³âíîì³ðíîþ ì'ÿêîòêàíèííîþ ìîçîë-
ëþ, ùî âêàçóâàëî íà ðîçâèòîê ôàçè â³äíîâ-
ëåííÿ ïîñòòðàâìàòè÷íîãî çàïàëüíîãî ïðîöå-
ñó, çîíà ïðîñâ³òëåííÿ çáåð³ãàëàñÿ. Íà 14-ó òà
21-ó äîáó åêñïåðèìåíòó âêàçàí³ îçíàêè çáå-

Ðèñ. 1
Ìàêðîôîòîãðàô³ÿ íèæíüî¿ ùåëåïè êðîëèêà ÷åðåç 3 òèæ ï³ñëÿ íàíåñåííÿ òðàâìè òà çàïîâíåííÿ äåôåêòó

ìàòåð³àëîì Êîë-Ê-Ë. Á³÷íà ïðîºêö³ÿ
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ð³ãàëèñÿ, àëå äåÿê³ çîíè ïðîñâ³òëåííÿ çàçíà-
âàëè çàòåìíåííÿ. ×åðåç 28 ä³á åêñïåðèìåíòó
îçíàêè ôàçè â³äíîâëåííÿ çáåð³ãàëèñÿ, ïðè
öüîìó ñïîñòåð³ãàëè ÷àñòêîâó çàì³íó ì'ÿêèõ
òêàíèí ìîçîë³ íà ê³ñòêîâó. Ïî÷èíàþ÷è ç 35-¿
äîáè äîñë³äó íàìè çàðåºñòðîâàíî îçíàêè ðå-
ìîäåëþâàííÿ, à ñàìå, ê³ñòêîâèé äåôåêò, â îñ-
íîâíîìó, çàêðèòèé íåð³âíîì³ðíîþ ê³ñòêîâîþ
ìîçîëåþ (Ðèñ. 2). Íàïðèê³íö³ åêñïåðèìåíòó
(84-òà äîáà) âèÿâëÿëèñü ðåíòãåíîëîã³÷í³ îç-
íàêè çàâåðøåííÿ ôàçè ðåìîäåëþâàííÿ, ïðî
ùî ñâ³ä÷èëî ð³âíîì³ðíå çàïîâíåííÿ äåôåêòó
ê³ñòêîâîþ ìîçîëåþ.

Ó òâàðèí, ÿêèì ê³ñòêîâèé äåôåêò çà-
ïîâíþâàëè Êîë-Ê òà 6 äí³â ï³ñëÿ íàíåñåííÿ
òðàâìè äîì'ÿçîâî ââîäèëè ë³íêîì³öèíó ã³äðî-
õëîðèä (30% ð-í), óïðîäîâæ ïåðøî¿ äîáè åêñ-
ïåðèìåíòó ïîêàçíèê ù³ëüíîñò³ ê³ñòêîâî¿ òêà-
íèíè â ä³ëÿíö³ òðàâìè çðîñòàâ íà 29,7% ó ïî-
ð³âíÿíí³ ç íîðìîþ ³ ñòàíîâèâ 92,47±2,98
ÓÎÑ. Äî çàâåðøåííÿ ïåðøîãî òèæíÿ åêñïå-
ðèìåíòó äîñë³äæóâàíèé ïîêàçíèê ïðîäîâæó-
âàâ ï³äâèùóâàòèñü ³ ÷åðåç 7 ä³á ï³ñëÿ íàíåñåí-
íÿ òðàâìè ñÿãàâ ìàêñèìàëüíîãî çíà÷åííÿ -
100,04±1,70 ÓÎÑ, ïåðåâèùóþ÷è íîðìó íà
40,4%. Ïî÷èíàþ÷è ç äðóãîãî òèæíÿ ³ äî ê³íöÿ
åêñïåðèìåíòó ñïîñòåð³ãàëè ïîñòóïîâå çíè-

æåííÿ ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè â ä³ëÿíö³
íàíåñåííÿ òðàâìè. ×åðåç 14 ä³á ï³ñëÿ ïî÷àòêó
åêñïåðèìåíòó äîñë³äæóâàíèé ïîêàçíèê ñòà-
íîâèâ 99,48±3,12 ÓÎÑ, ùî íà 39,6% ïåðåâè-
ùóº íîðìó, ÷åðåç 21 äîáó - 95,34±2,28 ÓÎÑ,
÷åðåç 28 ä³á - 91,54±3,49 ÓÎÑ, ÷åðåç 35 ä³á -
83,28±4,18 ÓÎÑ òà ÷åðåç 56 ä³á - 80,63±3,26
ÓÎÑ (Ðèñ. 3).

Íà çàâåðøåííÿ åêñïåðèìåíòó, ÷åðåç 84
äîáè ï³ñëÿ òðàâìè ïîêàçíèê ù³ëüíîñò³ ê³ñò-
êîâî¿ òêàíèíè â ä³ëÿíö³ ¿¿ íàíåñåííÿ ñòàíîâèâ
76,07±2,81ÓÎÑ, ïåðåâèùóþ÷è íîðìó ëèøå
íà 6,7%.

Ïîð³âíÿííÿ äèíàì³êè ù³ëüíîñò³ ê³ñò-
êîâî¿ òêàíèíè êîì³ðêîâî¿ ä³ëÿíêè íèæíüî¿
ùåëåïè ï³ñëÿ çàïîâíåííÿ äåôåêòó ìàòåð³àëîì
Êîë-Ê ñóì³ñíî ³ç äîì'ÿçåâèì ââåäåííÿì ë³í-
êîì³öèíó ã³äðîõëîðèäó ç ïîêàçíèêàìè êîíò-
ðîëüíî¿ ãðóïè äîçâîëèëî ç'ÿñóâàòè ¿¿ îñîáëè-
âîñò³, õàðàêòåðí³ äëÿ åêñïåðèìåíòàëüíî¿ òà
êîíòðîëüíî¿ ãðóï òâàðèí. Âñòàíîâëåíî, ùî
àáñîëþòí³ ïîêàçíèêè ù³ëüíîñò³ ê³ñòêîâî¿ òêà-
íèíè òâàðèí åêñïåðèìåíòàëüíî¿ ãðóïè äî 14-
¿ äîáè åêñïåðèìåíòó áóëè íèæ÷èìè, í³æ ó
êîíòðîë³. Â³ä 21-¿ äî 84-¿ äîáè äèíàì³êà äî-
ñë³äæóâàíîãî ïàðàìåòðà òà éîãî àáñîëþòí³
çíà÷åííÿ áóëè ïîä³áíèìè (Ðèñ. 4).

Ðèñ. 2
Ðåíòãåíîãðàìà íèæíüî¿ ùåëåïè êðîëèêà ÷åðåç 5 òèæ ï³ñëÿ íàíåñåííÿ òðàâìè òà çàïîâíåííÿ äåôåêòó

ìàòåð³àëîì Êîë-Ê-Ë. Á³÷íà ïðîºêö³ÿ. Ä³ëÿíêà àóãìåíòàö³¿ âèä³ëåíà æîâòèì êîëüîðîì

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
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Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research

Çíà÷íó ð³çíèöþ ì³æ çíà÷åííÿìè ïî-
êàçíèê³â ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè ó òâà-
ðèí åêñïåðèìåíòàëüíî¿ òà êîíòðîëüíî¿ ãðóï
ðåºñòðóâàëè ò³ëüêè íà 14-ó äîáó åêñïåðèìåí-
òó ³ âîíà ñòàíîâèëà 29% â³ä âåëè÷èíè êîíò-
ðîëþ. ×åðåç 84 äîáè åêñïåðèìåíòó ù³ëüí³ñòü
ê³ñòêîâî¿ òêàíèíè ó òâàðèí åêñïåðèìåíòàëü-

íî¿ ãðóïè áóëà ëèøå íà 4% íèæ÷à, í³æ ó êîíò-
ðîë³ (Ðèñ. 5).

Ñòàòèñòè÷íî ³ñòîòíó ð³çíèöþ (p<0,001)
ïîêàçíèê³â ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè äàíî¿
ãðóïè ç êîíòðîëåì áóëî âèÿâëåíî ÷åðåç 1 òà
14 ä³á åêñïåðèìåíòó. ×åðåç 7, 21, 28, 35, 56 òà
84 ä³á ³ñòîòíî¿ ð³çíèö³ ì³æ äîñë³äæóâàíèìè

Ðèñ. 3
Ðåíòãåíîãðàìà íèæíüî¿ ùåëåïè êðîëèêà ÷åðåç 5 òèæ ï³ñëÿ íàíåñåííÿ òðàâìè òà çàïîâíåííÿ äåôåêòó

ìàòåð³àëîì Êîë-Ê-Ë. Âèçíà÷åííÿ ì³íåðàëüíî¿ ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè Á³÷íà ïðîºêö³ÿ

Ðèñ. 4
Ðàä³îâ³ç³îãðàìà íèæíüî¿ ùåëåïè êðîëèêà ÷åðåç 5 òèæ ï³ñëÿ íàíåñåííÿ òðàâìè òà çàïîâíåííÿ äåôåêòó

ìàòåð³àëîì Êîë-Ê-Ë. Á³÷íà ïðîºêö³ÿ. Ä³ëÿíêà àóãìåíòàö³¿ âèä³ëåíà æîâòèì êîëüîðîì
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ïîêàçíèêàìè íå ñïîñòåð³ãàëîñü. Ïðè ïîð³â-
íÿíí³ ïîêàçíèê³â ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè
â ä³ëÿíö³ íàíåñåííÿ òðàâìè ó òâàðèí, ÿêèì
ê³ñòêîâèé äåôåêò çàïîâíþâàëè Êîë-Ê òà äî-
ì'ÿçåâî ââîäèëè ë³íêîì³öèíó ã³äðîõëîðèä, âè-
ÿâëåíî ³ñòîòíó ð³çíèöþ (p<0,01) ¿õ çíà÷åíü,
âñòàíîâëåíèõ óïðîäîâæ ð³çíèõ òåðì³í³â åêñ-
ïåðèìåíòó. Âèÿâëåíî ³ñòîòíó ð³çíèöþ ç ïî-
êàçíèêàìè íîðìè äëÿ çíà÷åíü, âñòàíîâëåíèõ
óïðîäîâæ 1-56 ä³á (p<0,001), òà 84 ä³á (p<0,05)
åêñïåðèìåíòó. ²ñòîòíà ð³çíèöÿ (p<0,05) áóëà âè-
ÿâëåíà òàêîæ ì³æ äîñë³äæóâàíèìè ïîêàçíèêà-
ìè, âñòàíîâëåíèìè íà ð³çíèõ òåðì³íàõ ïîñò-
òðàâìàòè÷íî¿ ðåãåíåðàö³¿ ê³ñòêîâî¿ òêàíèíè ó
òâàðèí, ùî óâ³éøëè äî äàíî¿ åêñïåðè-
ìåíòàëüíî¿ ãðóïè. Çîêðåìà, ³ñòîòíó ð³çíèöþ
(p<0,05) âèÿâëåíî ì³æ ïîêàçíèêàìè 1-¿ äîáè òà
35-¿ äîáè, 56-¿ äîáè, 84-¿ äîáè; 7-¿ äîáè, 14-¿ äîáè
òà 28-84 ä³á; 21-¿ äîáè, 28-¿ äîáè òà 35-84 ä³á.

Ïðè ì³êðîñêîï³÷íîìó âèâ÷åíí³ øë³ô³â
ê³ñòêè íèæíüî¿ ùåëåïè òâàðèí ïðè çàïîâíåí-
í³ ê³ñòêîâîãî äåôåêòó Êîë-Ê íà òë³ ïðîô³ëàê-
òè÷íîãî äîì'ÿçåâîãî ââåäåííÿ Ë³íêîì³öèíó
âñòàíîâëåíî íèçêó õàðàêòåðíèõ îñîáëèâîñòåé
ïåðåáóäîâè ê³ñòêîâî¿ òêàíèíè ó â³äïîâ³äü íà
òðàâìó òà çàñòîñîâàíèé ìàòåð³àë. Ïðîòÿãîì
ïåðøèõ òðüîõ òèæí³â åêñïåðèìåíòó (ó ðàíí³
òåðì³íè) ñòðóêòóðà ê³ñòêîâî¿ òêàíèíè ó ä³ëÿí-
ö³ äåôåêòó òà â ïðèëåãëèõ äî íüîãî ä³ëÿíêàõ

ñóòòºâî íå â³äð³çíÿëàñÿ â³ä àíàëîã³÷íî¿ ó òâà-
ðèí êîíòðîëüíî¿ ãðóïè. Âæå ç 28-¿ äîáè åêñ-
ïåðèìåíòó íàìè çàðåºñòðîâàíî íåçíà÷í³
ñòðóêòóðí³ îñîáëèâîñò³ ïåðåá³ãó ÿê çàïàëüíèõ
ïðîöåñ³â, òàê ³ ïðîÿâ³â ðåïàðàòèâíî¿ ðåãåíå-
ðàö³¿ (Ðèñ. 6). Ùîäî çîâí³øíüî¿ ê³ñòêîâî¿
ïëàñòèíêè àëüâåîëÿðíîãî â³äðîñòêà, òî ó í³é
ùå ïåðåáóâàëè çàëèøêè îêðåìèõ ïîøêîäæå-
íèõ îñòåîí³â ³, âîäíî÷àñ, áóëè ïîì³òíèìè
ñêóï÷åííÿ ãîìîãåííîãî ìàòåð³àëó, ó ÿêîìó
ðîçòàøîâóâàëèñü îñòð³âö³ ãðóáîâîëîêíèñòî¿
ê³ñòêè ç îòî÷óþ÷èìè ¿õ êë³òèíàìè, ïîä³áíèìè
äî îñòåîáëàñò³â. Îêð³ì öüîãî, ó òàêèõ ä³ëÿí-
êàõ áóëà ïîì³òíà âèñîêà íàñè÷åí³ñòü ì³êðî-
ñóäèíàìè. Ñóòòºâèõ çì³í ç³ ñòîðîíè âíóòð³ø-
íüî¿ ê³ñòêîâî¿ ïëàñòèíêè àëüâåîëÿðíèõ â³ä-
ðîñòê³â íàìè íå çàðåºñòðîâàíî. Ùî ñòîñóºòü-
ñÿ ãóá÷àñòî¿ ê³ñòêè àëüâåîëÿðíèõ â³äðîñòê³â,
òî â í³é ïî÷èíàâ çðîñòàòè âì³ñò îñòð³âö³â ãðó-
áîâîëîêíèñòî¿ ê³ñòêè (Ðèñ. 7).

Îñîáëèâîñòÿìè 35-¿ äîáè åêñïåðèìåí-
òó, ï³ä ÷àñ ÿêî¿ ðîçïî÷èíàëîñÿ ðåìîäåëþâàííÿ
ê³ñòêè íà îñíîâ³ ðåíòãåíîëîã³÷íîãî äîñë³-
äæåííÿ, ó øë³ôàõ òàêî¿ ê³ñòêè öå ïðîÿâëÿëîñÿ
ïîñèëåíîþ ðåñòðóêòóðèçàö³ºþ çîâí³øíüî¿
ê³ñòêîâî¿ ïëàñòèíêè àëüâåîëÿðíèõ â³äðîñòê³â,
ïðî ùî ñâ³ä÷èâ âèñîêèé âì³ñò êðîâîíîñíèõ
ì³êðîñóäèí, ÿê³, ÿê â³äîìî, â³äïîâ³äàþòü çà
ïîñèëåíó ì³íåðàë³çàö³þ. Âíóòð³øíÿ ê³ñòêîâà

Ðèñ. 5
Äèíàì³êà çì³í ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè êîì³ðêîâî¿ ä³ëÿíêè íèæíüî¿ ùåëåïè ï³ñëÿ çàïîâíåííÿ äåôåêòó

ìàòåð³àëîì Êîë-Ê- Ë³íêîì³öèí:
* - ð³çíèöÿ ñòàòèñòè÷íî çíà÷óùà ïðè ïîð³âíÿíí³ ç íîðìîþ (71,25 ÓÎÑ);
 ^ - ð³çíèöÿ ñòàòèñòè÷íî çíà÷óùà ïðè ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
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Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research

ïëàñòèíêà àëüâåîëÿðíèõ â³äðîñòê³â ìàëà òè-
ïîâó áóäîâó, ùî ñâ³ä÷èòü ïðî íàä³éí³ñòü
ôóíêö³îíóâàííÿ ïåð³îäîíòó. Íàïðèê³íö³ åêñ-
ïåðèìåíòó, ó ïåð³îä ç 8-ãî ïî 12-é òèæäåíü, â
îñíîâ³ ê³ñòêè àëüâåîëÿðíèõ â³äðîñòê³â âèçíà-
÷àëàñü òèïîâà ãóá÷àñòà ïëàñòèí÷àñòà ê³ñòêîâà
òêàíèíà. Òàê³ îòðèìàí³ äàí³ ñâ³ä÷àòü ïðî

á³ëüø îïòèìàëüíèé ïåðåá³ã ðåìîäåëþâàííÿ
çðóéíîâàíî¿ ê³ñòêè, í³æ ïðè àóãìåíòàö³¿ ê³ñò-
êè Êîë-Ê áåç çàñòîñóâàííÿ ë³íêîì³öèíó. Ï³ä-
òâåðäæåííÿì öüîãî ïðîöåñó áóëî çàëó÷åííÿ
âåëèêî¿ ê³ëüêîñò³ êë³òèííèõ åëåìåíò³â - îñ-
òåîêëàñò³â, ÿê³ çàáåçïå÷óâàëè äåãðàäàö³þ ãðó-
áîâîëîêíèñòî¿ ê³ñòêè, òà îñòåîáëàñò³â, ÿê³ çà-

Ðèñ. 6
Ì³êðîôîòîãðàô³ÿ øë³ôà ê³ñòêè íèæíüî¿ ùåëåïè êðîëèêà ÷åðåç 3 òèæ ï³ñëÿ íàíåñåííÿ òðàâìè òà çàïîâíåííÿ

äåôåêòó ìàòåð³àëîì ÊÎË-Ê-Ë. ×400. 1 - êîñòíàÿ áàëêà; 2 - ³ìïëàíòîâàíèé ìàòåð³àë

Ðèñ. 7
Ì³êðîôîòîãðàô³ÿ øë³ôà ê³ñòêè íèæíüî¿ ùåëåïè êðîëèêà ÷åðåç 5 òèæ ï³ñëÿ íàíåñåííÿ òðàâìè òà çàïîâíåííÿ

äåôåêòó ìàòåð³àëîì ÊÎË-Ê-Ë. Ñòàí ðåãåíåðàòó. ×400.
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áåçïå÷óâàëè ñèíòåç êîìïîíåíò³â îñòåî¿äó òà
âîëîêíèñòèõ ñòðóêòóð (îñå¿íîâèõ âîëîêîí).
Ïîâåðõíÿ íîâîóòâîðåíèõ ê³ñòêîâèõ òðàáåêóë
áóëà ïîä³áíîþ äî åíäîñòó òà âêðèòà ïîîäè-
íîêèìè íå³äåíòèô³êîâàíèìè êë³òèíàìè, ÿê³,
éìîâ³ðíî, º ñêëàäíèêîì ÷åðâîíîãî ê³ñòêîâîãî
ìîçêó. Îòæå, çàñòîñóâàííÿ îñòåîïëàñòè÷íîãî
ìàòåð³àëó Êîë-Ê ç îäíî÷àñíèì ïðîô³ëàêòè÷-
íèì ââåäåííÿì Ë³íêîì³öèíó íà ðàíí³õ åòàïàõ
äîñë³äó ïîçèòèâíî âïëèâàëî íà ïåðåá³ã çàïà-
ëüíîãî ïðîöåñó ç íàñòóïíèì íîâîóòâîðåííÿì
ê³ñòêîâî¿ òêàíèíè.

Ïðè àóãìåíòàö³¿ ê³ñòêîâîãî äåôåêòó ç
âèêîðèñòàííÿì ìàòåð³àëó Êîë-Ê-Ë³íêîì³öèí
âèêîðèñòàí³ íàìè ì³÷åí³ ïåðîêñèäàçîþ ëåê-
òèíè çàñâ³ä÷èëè ìîçà¿÷í³ñòü çâ'ÿçóâàííÿ ç âó-
ãëåâîäíèõ äåòåðì³íàíò ñòðóêòóðíèõ êîìïî-
íåíò³â ê³ñòêîâî¿ òêàíèíè àëüâåîëÿðíèõ â³ä-
ðîñòê³â íèæíüî¿ ùåëåïè, ïåð³îäîíòà òà ÿñåí.
Ïðè çàñòîñóâàíí³ ëåêòèíó WGA ó ðàíí³ òåð-
ì³íè åêñïåðèìåíòó (2-3 òèæí³) âèñîêó àô³í-
í³ñòü âèÿâëÿëè åíäîòåë³îöèòè ñóäèí ãåìîì³ê-
ðîöèðêóëÿòîðíîãî ðóñëà òà äåÿê³ êë³òèíè â
ñêëàä³ ïåð³îäîíòó, à òàêîæ ô³áðîáëàñòè âëàñ-
íî¿ ïëàñòèíêè ñëèçîâî¿ îáîëîíêè ÿñåí. Ïî-
÷èíàþ÷è ç 35-¿ äîáè òà äî ê³íöÿ åêñïåðèìåíòó
ðåàêòèâí³ñòü ñóäèííîãî åíäîòåë³þ áóëà çíè-
æåíîþ. Íàìè âèÿâëåíî çâ'ÿçóâàííÿ çàñòîñîâà-
íîãî ëåêòèíó ç âóãëåâîäîâì³ñíèìè äåòåðì³-
íàíòàìè áàçàëüíèõ ìåìáðàí ãåìîì³êðîöèðêó-
ëÿòîðíîãî ðóñëà. Ïðè öüîìó ëåêòèíîã³ñòîõ³-
ì³÷íà ðåàêòèâí³ñòü êë³òèííèõ åëåìåíò³â ñóò-
òºâèõ çì³í íå âèÿâëÿëà ÿê ó åêñïåðèìåíòàëü-
í³é, òàê ³ â êîíòðîëüí³é ãðóïàõ äîñë³äæåííÿ.

Ïðè çàñòîñóâàíí³ ãàëàêòîçî- òà ôóêî-
çîñïåöèô³÷íîãî ëåêòèíó LABA ïðè âèêîðèñ-
òàíí³ ìàòåð³àëó Êîë-Ê-Ë³íêîì³öèí ó äîñë³-
äæóâàíèõ ïðåïàðàòàõ ñïîñòåð³ãàëèñü îêðåì³
êë³òèíí³ åëåìåíòè, ùî çâ'ÿçóâàëè âêàçàíèé
ëåêòèí. Òàê³ êë³òèíè âèÿâëÿëèñü íàïðèê³íö³
ïåðøî¿ äîáè åêñïåðèìåíòó ³ ¿õ ìîæíà ðîçãëÿ-
äàòè ÿê ìàêðîôàãè, ùî ñâ³ä÷èòü ïðî ðîçâèòîê
çàïàëüíîãî ïðîöåñó. Âîäíî÷àñ, ³íø³ êë³òèíí³
åëåìåíòè áóëè àðåàêòèâíèìè óïðîäîâæ óñ³õ
íàñòóïíèõ òåðì³í³â äîñë³äæåííÿ. Ó äèíàì³ö³
åêñïåðèìåíòó âì³ñò êë³òèí ìàêðîôàã³÷íî¿
ïðèðîäè ìàâ òåíäåíö³þ äî çìåíøåííÿ. Âêà-

çàíèé ëåêòèí âèÿâëÿâ ïîì³ðíó ðåàêòèâí³ñòü
ñòîñîâíî åíäîòåë³þ äð³áíèõ àðòåð³é òà áà-
çàëüíî¿ ìåìáðàíè åï³òåë³þ ÿñåí. Íàìè íå âè-
ÿâëåíî âóãëåâîäîâì³ñíèõ äåòåðì³íàíò êë³òèí
ïåð³îäîíòó òà âëàñíî¿ ïëàñòèíêè ñëèçîâî¿
îáîëîíêè ÿñåí. Îòæå, çàñòîñóâàííÿ ëåêòèíó
LABA äîçâîëèëî ï³äòâåðäèòè ðîçâèòîê çà-
ïàëüíîãî ïðîöåñó òà éîãî ïåðåá³ã øëÿõîì
³äåíòèô³êàö³¿ êë³òèí ìàêðîôàã³÷íî¿ ïðèðîäè.

Ïðè â³çóàë³çàö³¿ ïðåïàðàò³â, îáðîáëå-
íèõ ëåêòèíîì ÑNFA, ñïîñòåð³ãàëàñÿ çíà÷íà
íåîäíîð³äí³ñòü çâ'ÿçóâàííÿ éîãî ç â³äïîâ³ä-
íèìè âóãëåâîäíèìè äåòåðì³íàíòàìè. Ó ïåð-
øó ÷åðãó, çàñòîñîâàíèé ëåêòèí ìàâ çäàòí³ñòü
çâ'ÿçóâàòèñÿ ³ç òêàíèííèì äåòðèòîì âæå ÷åðåç
1 äîáó ï³ñëÿ íàíåñåííÿ ê³ñòêîâîðóéí³âíî¿
òðàâìè. Ó äèíàì³ö³ åêñïåðèìåíòó ïðè àóãìåí-
òàö³¿ äåôåêòó ê³ñòêè ìàòåð³àëîì Êîë-Ê-Ë³í-
êîì³öèí ëåêòèí ÑNFA ìàâ çäàòí³ñòü çâ'ÿçóâà-
òèñÿ ç êë³òèííèìè åëåìåíòàìè ïåð³îäîíòó òà
ç ñóäèííèì åíäîòåë³ºì (5-8-é òèæí³). Ïðè äî-
ïîìîç³ ëåêòèíó ÑNFA íàìè âèÿâëåí³ òàêîæ
êë³òèíè ô³áðîáëàñòíîãî ðÿäó. Íà â³äì³íó â³ä
ëåêòèí³â WGA òà LABA, ëåêòèí ÑNFA ÷àñò-
êîâî êîí'þãóâàâ ç âóãëåâîäíèìè äåòåðì³íàí-
òàìè åíäîñòó äåÿêèõ ê³ñòêîâèõ òðàáåêóë ãóá-
÷àñòî¿ ê³ñòêè àëüâåîëÿðíèõ â³äðîñòê³â. Òàêà
òåíäåíö³ÿ îñîáëèâîãî ðîçâèòêó íàáóâàëà ó
á³ëüø ï³çí³ òåðì³íè åêñïåðèìåíòó (8-12-é
òèæí³). Ñë³ä çàçíà÷èòè, ùî âêàçàíèé ëåêòèí
íå ïðîÿâëÿâ àêòèâíîñò³ â ³íòàêòíèõ òâàðèí.

Îáãîâîðåííÿ
Çíà÷íèé ïðîãðåñ ó ðåãåíåðàö³¿ ê³ñòêîâî¿ òêà–
íèíè äîñÿãíóòî çàâäÿêè çàñòîñóâàííþ êîëà-
ãåíó. Âäîñêîíàëåí³ ìåòîäè îòðèìàííÿ òà î÷è-
ùåííÿ êîëàãåíó äîçâîëÿþòü îòðèìàòè ïðåïà-
ðàòè ç ìàêñèìàëüíî çáåðåæåíîþ ïðèðîäíîþ
ñòðóêòóðîþ, ùî ì³í³ì³çóº ³ìóííó ðåàêö³þ.
Ìîäèô³êàö³ÿ êîëàãåíó çðîáèëà éîãî á³ëüø
ì³öíèì òà ñò³éêèì äî ðîçïàäó, ùî ðîçøèðþº
ìîæëèâîñò³ éîãî âèêîðèñòàííÿ â ìåäèöèí³.
Ïðåïàðàò 100%-ãî íàòóðàëüíîãî êîëàãåíó
Collacone  (Êîë-Ê) - öå ðåçîðáòèâíèé ìàòåð³àë
êîí³÷íî¿ ôîðìè, ùî âèêîðèñòîâóºòüñÿ äëÿ
ñòèìóëÿö³¿ çàãîºííÿ ðàí. Â³í ÿâëÿº ñîáîþ
ïðèðîäíþ ìàòðèöþ äëÿ ôîðìóâàííÿ íîâèõ
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êë³òèí îñòåîãåííîãî ðÿäó. Äàíèé ïðåïàðàò
øèðîêî âèêîðèñòîâóºòüñÿ äëÿ ïîñòåêñòðàê-
ö³éíî¿ êîíñåðâàö³¿ êîì³ðêîâîãî â³äðîñòêà òà
ñïðèÿº ôîðìóâàííþ êðîâ'ÿíîãî çãóñòêà ç íà-
ñòóïíîþ ðåîðãàí³çàö³ºþ éîãî ó íàïðÿìêó
ôîðìóâàííÿ ìàòðèö³ äëÿ óòâîðåííÿ ê³ñòêîâî¿
òêàíèíè. Äî îñíîâíèõ õàðàêòåðèñòèê
Collacone íàëåæàòü: âèñîêà çäàòí³ñòþ äî ïðî-
öåñ³â ðåçîðáö³¿, ÿêà òðèâàº âïðîäîâæ 2-4 òèæ-
í³â, çàáåçïå÷åííÿ ñòàá³ë³çàö³¿ êðîâ'ÿíîãî
çãóñòêà òà åôåêòèâíèé ëîêàëüíèé ãåìîñòàç.
Êîëàãåíîâ³ êîíóñè çíàéøëè øèðîêå çàñòîñó-
âàííÿ â ð³çíèõ ñôåðàõ ñòîìàòîëîã³¿, çîêðåìà,
â ³ìïëàíòîëîã³¿, ïàðàäîíòîëîã³¿ òà ùåëåïíî-
ëèöåâ³é õ³ðóðã³¿. ¯õ âèêîðèñòîâóþòü äëÿ
êîíòðîëþ êðîâîòå÷³ òà ãåìîñòàçó ï³ñëÿ
åêñòðàêö³¿ çóáà, ïðè ïðîâåäåíí³ á³îïñ³¿ òà ïðè
âèêîíàíí³ çàêðèòîãî ñèíóñ-ë³ôòèíãó [19].
Ìàòåð³àëè íà îñíîâ³ êîëàãåíó â ð³çíèõ ôîð-
ìàõ, âêëþ÷àþ÷è ìåìáðàíè, ãóáêè àáî ìàòðè-
ö³, ã³äðîãåë³ òà êîìïîçèòí³ êàðêàñè, òàêîæ øè-
ðîêî âèêîðèñòîâóþòüñÿ in vivo äëÿ ï³äòðèìêè
ðåãåíåðàö³¿ ê³ñòêîâî¿ òêàíèíè â ð³çíèõ êë³-
í³÷íèõ çàñòîñóâàííÿõ [20].

Äîñë³äæåííÿ äîâåëè, ùî êîëàãåí I
òèïó ñòàº âñå á³ëüø çíà÷óùèì êîìïîíåíòîì
ê³ñòêîâèõ çàì³ííèê³â. Îñòåîïëàñòè÷í³ ìàòå-
ð³àëè íà îñíîâ³ êîëàãåíó íå âèìàãàþòü äîäàò-
êîâîãî õ³ðóðã³÷íîãî âòðó÷àííÿ äëÿ çàáîðó
ê³ñòêîâî¿ òêàíèíè. Öå çíà÷íî çìåíøóº ðèçèêè
³íô³êóâàííÿ, óòâîðåííÿ ðóáö³â òà ³íøèõ óñê-
ëàäíåíü, à òàêîæ ñêîðî÷óº ÷àñ îïåðàö³¿. Øè-
ðîêà äîñòóïí³ñòü, á³îñóì³ñí³ñòü, îñòåîïðîâ³ä-

í³ñòü òà ëåãê³ñòü ìàí³ïóëÿö³é ç äàíèì ìàòå-
ð³àëîì äîçâîëÿº çàäîâîëüíèòè çðîñòàþ÷èé
ïîïèò íà ê³ñòêîâó ðåêîíñòðóêö³þ. Ïîñò³éíå
âäîñêîíàëåííÿ ìàòåð³àë³â íà îñíîâ³ êîëàãåíó
òà ¿õ ïîºäíàííÿ ïðîêëàäå øëÿõ äëÿ ³ííîâà-
ö³éíèõ ï³äõîä³â ó ñòîìàòîëîã³¿, ùî çðåøòîþ
ïðèíåñå êîðèñòü ïàö³ºíòàì, ÿê³ ïîòðåáóþòü
ðåãåíåðàòèâíîãî ë³êóâàííÿ.

Âèñíîâêè
1. Çàñòîñóâàííÿ îñòåîïëàñòè÷íîãî ìàòåð³àëó
Êîë-Ê ç îäíî÷àñíèì ïðîô³ëàêòè÷íèì ââåäåí-
íÿì Ë³íêîì³öèíó íà ðàíí³õ åòàïàõ äîñë³äó ïî-
çèòèâíî âïëèâàëî íà ïåðåá³ã çàïàëüíîãî ïðî-
öåñó ç íàñòóïíèì íîâîóòâîðåííÿì ê³ñòêîâî¿
òêàíèíè.
2. ×åðåç 84 äîáè åêñïåðèìåíòó ù³ëüí³ñòü ê³ñò-
êîâî¿ òêàíèíè ó òâàðèí åêñïåðèìåíòàëüíî¿
ãðóïè áóëà ëèøå íà 4% íèæ÷à, í³æ ó êîíòðîë³
3. Çàñòîñóâàííÿ ëåêòèíó LABA äîçâîëèëî
ï³äòâåðäèòè ðîçâèòîê çàïàëüíîãî ïðîöåñó òà
éîãî ïåðåá³ã øëÿõîì ³äåíòèô³êàö³¿ êë³òèí
ìàêðîôàã³÷íî¿ ïðèðîäè.

Äæåðåëà ô³íàíñóâàííÿ. Äîñë³äæåííÿ ïðîâå-
äåíî â ðàìêàõ ³í³ö³àòèâíî¿ ÍÄÐ êàôåäðè ã³ñ-
òîëîã³¿, öèòîëîã³¿ òà åìáð³îëîã³¿ Ëüâ³âñüêîãî
íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³
Äàíèëà Ãàëèöüêîãî: "Ìîðôîôóíêö³îíàëüí³ òà
³ìóíîã³ñòîõ³ì³÷í³ îñîáëèâîñò³ òêàíèí ³ îðãà-
í³â â íîðì³ òà ïðè ïàòîëîã³÷íèõ ñòàíàõ". Äåð-
æàâíèé ðåºñòðàö³éíèé íîìåð: 0122U000168
Êîíôë³êò ³íòåðåñ³â: â³äñóòí³é.

Introduction
The search for ways to optimize post-traumatic
bone regeneration is currently a very relevant
issue. A priority direction in this area is the search
for effective methods to accelerate bone healing
and avoid various complications. Given the
natural ability of bone tissue to regenerate, the
occurrence of conditions such as extensive post-
traumatic bone defects, especially infected ones,
significantly impairs regeneration rates and

MORPHOLOGICAL AND RADIOLOGICAL ASPECTS OF POST-TRAUMATIC
REMODELING OF THE MANDIBULAR BONE AFTER TRANSPLANTATION
OF NATURAL COLLAGEN WITH LINCOMYCIN

causes a number of complications that
significantly worsen complete remodeling [1, 2].
In such cases, surgical intervention with the use
of synthetic osteoplastic materials, often
enriched with antibacterial components, is
necessary [3]. Bone is a dense, semi-hard,
porous, calcified connective tissue that consists
of a dense organic matrix and an inorganic
mineral component. The mechanical properties
of the material directly depend on its composition
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and structure [3], as well as on the organization
of both organic components [4] and inorganic
components, mainly hydroxyapatites, calcium,
and water. Collagen type I makes up 90% of the
organic components of its extracellular matrix,
forms a triple helix structure that provides structural
support [5], and also has excellent biocompatibility,
cell adhesion, and osteoconductivity [6-9].
However, collagen has certain drawbacks, such as
low mechanical strength, rapid biodegradation, and
lack of osteoinductivity, which significantly hinder
its widespread application in clinical practice [6,
7, 10]. A key property of collagen that allows it to
form a triple helix is the repeating Gly-XY triplet
in alpha-chains [11, 12]. Hydroxyapatite
nanocrystals deposited by osteoblasts on collagen
fibrils form the inorganic and organic phases of
the bone matrix [13]. To successfully replace bone
tissue and ensure necessary vascularization,
collagen-based materials require modification,
which involves creating combinations of collagen
with other bioactive substances. A promising approach
is combining collagen with pharmaceuticals, such as
antibiotics. The choice of material for bone grafting
depends on many factors, including availability,
defect size, biomechanical properties, ease of
handling, cost, ethical considerations, biological
properties, and potential complications [14].

Materials and Methods
Animals in the control and experimental groups,
under general anesthesia by intraperitoneal
injection of Thiopental ("Brofarma", Ukraine)
at a dosage of 25 mg/kg body weight, were
subjected to a bone-destructive injury in the form
of a shaft 4 mm deep and 3 mm wide at the level
of the edentulous segment of the mandibular
body using a dental drill.

The control group consisted of animals
with a bone tissue defect that was healing under
a blood clot. The experimental group consisted
of rabbits in which the bone defect was filled
with natural collagen Collacone ("Botiss dental",
Germany), Kol-C, with simultaneous
intramuscular administration of Lincomycin at
a dose of 12 mg/kg body weight once a day for 6
days. This combination has a number of

advantages, which are based on the compatibility
of these two drugs and the positive characteristics
of each. Collacone promotes the formation of a
blood clot, which subsequently reorganizes into a
matrix for the formation of bone tissue. It is
available in the form of a collagen cone and is
widely used in implantology, periodontology,
maxillofacial interventions: filling of post-
extraction defects of the alveolar ridge to control
bleeding, hemostasis in the area of biopsy, for minor
mucosal injuries of the oral cavity, and also during
closed sinus lift procedures. When combined with
Lincomycin, the risk of postoperative bacterial
infection is reduced, and neoosteogenesis activity
is increased [15]. Bacterial resistance to lincomycin
develops very slowly. In addition, given the wide
range of microflora in the oral cavity, Lincomycin
is deposited in bone tissue, providing permanent
antibacterial action [16]. In both groups of
experimental animals, the state of bone tissue in
the area of the inflicted defect was investigated after
1, 7, 14, 21, 28, 35, 56, and 84 days after the injury.
In all these periods, the following research methods
were used: evaluation of the jaw microstructure,
radiographic method, radiovisiography study, light
microscopy of bone jaw sections, lectin
histochemical studies.

The Bioethics Committee of Danylo
Halytsky Lviv National Medical University
(protocol No. 3 dated March 11, 2020) has
established that all animals were housed in a
vivarium and procedures for cleaning, inspection,
marking and all other manipulations were carried
out in accordance with the provisions of the
"European Convention for the Protection of
Vertebrate Animals Used for Experimental and
Other Scientific Purposes" (Strasbourg, 1985), the
"General Ethical Principles of Experiments on
Animals" adopted by the First National Congress
on Bioethics (Kyiv, 2001), the Law of Ukraine No.
3447-IV "On the Protection of Animals from Cruel
Treatment" in accordance with the Directive of the
Council of the European Union 2010/63/EU on
compliance with the regulations, laws, and
administrative provisions of the EU Member States
on the protection of animals used for scientific
purposes[17, 18].

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
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The visual assessment of the jaw
macrostructure was carried out according to the
following criteria: condition of the mucousa,
swelling, hyperemia, and the contours of the
postoperative field. The bone tissue was
examined after jaw maceration. X-rays of the jaw
were taken using the ZooMax LG device
(Hungary) with computer processing of the
obtained data. Radiovisiography was used to
determine bone density. Radiovisiograms were
obtained using a dental radiovisiography device
(Siemens) with Trophy Radiology software. To
obtain micro-preparations of bone sections, bone
samples along with surrounding tissues were
fixed in glutaraldehyde, dehydrated, and
embedded in a mixture of epoxy resins. Sections
were obtained from the resulting blocks,
polished, and then glued on to a glass slide. The
detection of carbohydrate determinants (lectin
histochemical study) was carried out using
lectins of different carbohydrate specificity
(Lectinotest, Lviv) - WGA, LABA, CNFA.

Results
The macrostructure of the bone tissue was
studied after applying the maceration method.
In the preparations of the mandible on the first

day after implantation of the Êîl-C material
(natural collagen cone) with simultaneous
intramuscular administration of Lincomycin at
a dose of 12 mg/kg body weight once a day for 6
days (Êîl-C-L), a clearly contoured defect with
smooth edges was noticeable at the site of
invasion, which after two weeks didn`t have any
signs of ossification at the periphery of the defect.
From the 21st day the contours of the bone defect
were blurred, although the outlines were
generally preserved, indicating the beginning of
osteoregenerative processes under the influence
of the Êîl-C-L material (Fig. 1). During the 28th-
35th days after the injury, an unevenly closed
defect with indistinctly contoured edges was
observed. From the 56th to the 84th day of the
experiment, the bone defect was contoured even
more weakly, the bone-replacing mass visually
almost merged with the surface of the unaltered
bone, but differed from that in intact animals.

Using radiographic examination with
Êîl-C -L as the substitute material, it was
established that one day after the injury, a clearly
contoured bone defect and significant
brightening of the adjacent soft tissues were
observed, apparently due to swelling. On the 7th

day of the experiment, the bone defect was

Fig. 1
Macrophotograph of a rabbit mandible 3 weeks after injury and filling the defect with the Êîl-C-L material.

Lateral projection
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replaced by an uneven soft tissue callus,
indicating the development of the recovery phase
of the post-traumatic inflammatory process, the
area of brightening persisted. On the 14th and
21st day of the experiment, these signs persisted,
but some areas of brightening were darkened.
After 28 days of the experiment, signs of the
recovery phase persisted, while partial
replacement of soft tissue callus with bone was
observed. Starting from the 35th day of the study,
we registered signs of remodeling, namely, the bone
defect was mainly closed by an uneven bone callus
(Fig. 2). At the end of the experiment (84th day),
X-ray signs of the completion of the remodeling
phase were revealed, as evidenced by the uniform
filling of the defect with bone callus.

In animals where the bone defect was
filled with Êîl-C and lincomycin hydrochloride
(30% solution) was administered intramuscularly
for 6 days after the injury, the bone density index
in the area of the injury increased by 29.7%
compared to the norm during the first day of the
experiment and amounted to 92.47±2.98 HU. By
the end of the first week of the experiment, the
studied indicator continued to rise, and 7 days
after the injury, it reached its maximum value -
100.04±1.70 HU, exceeding the norm by 40.4%.

Starting from the second week and until the end
of the experiment, a gradual decrease in bone
density in the area of the injury was observed.
14 days after the start of the experiment, the
studied indicator was 99.48±3.12 HU which is
39.6% higher than the norm, after 21 days -
95.34±2.28 HU, after 28 days - 91.54±3.49 UOS,
after 35 days - 83.28±4.18 HU and after 56 days -
80.63±3.26 HU (Fig. 3).

At the end of the experiment, 84 days
after the injury, the bone density index in the
area of its application was 76.07±2.81 HU,
exceeding the norm by only 6.7%.

Comparing the dynamics of bone density
in the alveolar region of the mandible after filling
the defect with the Êîl-C material combined with
intramuscular administration of lincomycin
hydrochloride with the indicators of the control
group allowed us to clarify its features,
characteristic of the experimental and control
groups of animals. It was established that the
absolute indicators of bone density of animals
in the experimental group until the 14th day of
the experiment were lower than in the control.
From the 21st to the 84th day, the dynamics of the
studied parameter and its absolute values were
similar (Fig. 4).

Fig. 2
Radiograph of a rabbit mandible 5 weeks after injury and filling the defect with the ÊîC-Ñ-L material. Lateral

projection. The area of augmentation is highlighted in yellow
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A significant difference between the
values of bone density indicators in animals of
the experimental and control groups was
recorded only on the 14th day of the experiment
and it was 29% of the control value. 84 days
after the experiment, the bone density in the
animals of the experimental group was only 4%

lower than in the control (Fig. 5).
A statistically significant difference

(p<0.001) in bone density indicators of this group
compared to the control was found after 1 and
14 days of the experiment. After 7, 21, 28, 35,
56, and 84 days, no significant difference was
observed between the studied indicators. When

Fig. 3
Radiograph of a rabbit mandible 5 weeks after injury and filling the defect with the Êîl-C-L material. Determination

of mineral density of bone tissue. Lateral projection

Fig. 4
Radiovisiogram of a rabbit mandible 5 weeks after injury and filling the defect with the Êol-C-L material. Lateral

projection. The area of augmentation is highlighted in yellow
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comparing bone density indicators in the area of
injury in animals whose bone defect was filled
with Êîl-C and intramuscularly injected with
lincomycin hydrochloride, a significant difference
(p<0.01) was found in their values established
during different periods of the experiment. A
significant difference was found with the norm
indicators for the values established during 1-
56 days (p<0.001) and 84 days (p<0.05) of the
experiment.

A significant difference (p<0.05) was
also found between the studied indicators
established at different periods of post-traumatic
bone tissue regeneration in animals that were
included in this experimental group. In particular,
a significant difference (p<0.05) was found
between the indicators of the 1st day and the 35th

day, the 56th day, the 84th day; 7th day, 14th day
and 28-84 days; 21st day, 28th day and 35-84 days.
During the microscopic examination of bone
sections of the mandible of animals when the
bone defect was filled with Êîl-C against the
background of prophylactic intramuscular
administration of Lincomycin, a number of
characteristic features of bone tissue remodeling
in response to trauma and the applied material
were established. During the first three weeks
of the experiment (in the early stages), the
structure of bone tissue in the area of the defect

and in the areas adjacent to it did not significantly
differ from that in animals in the control group.
From the 28th day of the experiment, we
registered minor structural features of the course
of both inflammatory processes and manifestations
of reparative regeneration (Fig. 6). Regarding the
outer bone plate of the alveolar process, it still
contained remnants of individual damaged
osteons and, at the same time, accumulations of
homogeneous material were noticeable, in which
islets of woven bone were located, surrounded
by cells similar to osteoblasts. In addition, in such
areas, a high saturation with microvessels was
noticeable. Significant changes from the side of
the inner bone plate of the alveolar processes
were not recorded by us. As for the spongy bone
of the alveolar processes, the content of islets of
woven bone began to increase in it (Fig. 7).

The features of the 35th day of the
experiment, during which bone remodeling
began based on X-ray examination, in sections
of such bone, this was manifested by increased
restructuring of the outer bone plate of the
alveolar processes, as evidenced by the high
content of blood microvessels, which, as is
known, are responsible for enhanced
mineralization. The inner bone plate of the
alveolar processes had a typical structure,
indicating the reliable functioning of the

Fig. 5
Dynamics of bone density changes in the alveolar region of the mandible after filling the defect with the Êîl-C-L material:

* - statistically significant difference compared to the norm (71.25 HU);
^ - statistically significant difference compared to the control group
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periodontium. At the end of the experiment, in
the period from the 8th to the 12th week, typical
spongy lamellar bone tissue was determined in
the basis of the bone of the alveolar processes.
These data indicate a more optimal course of
remodeling of the destroyed bone than with bone
augmentation with Êîl-C without the use of

lincomycin. Confirmation of this process was the
involvement of a large number of cellular elements -
osteoclasts, which provided degradation of coarse-
fibered bone, and osteoblasts, which provided
the synthesis of osteoid components and fibrous
structures (osseous fibers). The surface of the
newly formed bone trabeculae was similar to the

Fig. 6
Micrograph of a section of the mandible of a rabbit 3 weeks after injury and filling the defect with the Êol-C-L

material. ×400. 1 - trabecula; 2 - implanted material

Fig. 7
Micrograph of a section of the mandible of a rabbit 5 weeks after injury and filling the defect with the Êol-C-L

material. State of regenerate. ×400
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endosteum and covered with single unidentified
cells, which are likely a component of the red
bone marrow. Thus, the use of the osteoplastic
material Êîl-C with simultaneous prophylactic
administration of Lincomycin in the early stages
of the study positively affected the course of the
inflammatory process with subsequent bone
formation.

During bone defect augmentation using
the Êîl-C-L material, the lectins labeled with
peroxidase that we used demonstrated a mosaic
pattern of binding to carbohydrate determinants
of the structural components of the bone tissue
of the alveolar processes of the mandible,
periodontium, and gums. When using WGA
lectin in the early stages of the experiment (2-3
weeks), high affinity was displayed by
endothelial cells of the vessels of the
hemomicrocirculatory bed and some cells in the
composition of the periodontium, as well as
fibroblasts of the propria plate of the gingival
mucosa. Starting from the 35th day and until the
end of the experiment, the reactivity of the
vascular endothelium was reduced. We found
binding of the applied lectin to carbohydrate-
containing determinants of the basement
membranes of the hemomicrocirculatory bed. At
the same time, lectin histochemical reactivity of
cellular elements did not show significant
changes in both the experimental and control
groups of the study.

When using the galactose- and fucose-
specific lectin LABA when using the Êîl-C-L
material, individual cellular elements were
observed in the studied preparations that bound
the indicated lectin. Such cells were found at the
end of the first day of the experiment and can be
considered macrophages, which indicates the
development of an inflammatory process. At the
same time, other cellular elements were
unreactive throughout all subsequent periods of
the study. In the dynamics of the experiment,
the content of cells of macrophage origin had a
tendency to decrease. The indicated lectin
showed moderate reactivity with respect to the
endothelium of small arteries and the basement
membrane of the gingival epithelium. We did not

find carbohydrate determinants of cells of the
periodontium and the propria plate of the
gingival mucosa. Thus, the use of LABA lectin
allowed us to confirm the development of the
inflammatory process and its course by
identifying cells of macrophage origin.

When visualizing slides treated with
CNFA lectin, significant heterogeneity of its
binding to corresponding carbohydrate
determinants was observed. First of all, the
applied lectin was able to bind to tissue detritus
as early as 1 day after the infliction of a bone-
destructive injury. In the dynamics of the
experiment during bone defect augmentation
with the Êîl-C-L material, CNFA lectin was able
to bind to cellular elements of the periodontium
and vascular endothelium (5-8 weeks). With the
help of CNFA lectin, we also found fibroblast-
line cells. Unlike WGA and LABA lectins, CNFA
lectin partially conjugated with carbohydrate
determinants of the endosteum of some bone
trabeculae of the spongy bone of the alveolar
processes. This trend was particularly developed
in the later stages of the experiment (8-12
weeks). It should be noted that the indicated
lectin did not show activity in intact animals.

Discussion
Significant progress in bone tissue regeneration
has been achieved through the use of collagen.
Improved methods for obtaining and purifying
collagen make it possible to obtain preparations
with a maximally preserved natural structure,
which minimizes the immune response.
Modification of collagen has made it stronger
and more resistant to degradation, expanding its
potential for use in medicine. The 100% natural
collagen Collacone (Êîl-C) is a cone-shaped
resorbable material used to stimulate wound
healing. Discussion. Significant progress in bone
tissue regeneration has been achieved through
the use of collagen. Improved methods for
obtaining and purifying collagen make it possible
to obtain preparations with a maximally
preserved natural structure, which minimizes the
immune response. Modification of collagen has
made it stronger and more resistant to
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degradation, expanding its potential for use in
medicine. The 100% natural collagen preparation
Collacone (Êîl-C) is a cone-shaped resorbable
material used to stimulate wound healing. It
serves as a natural matrix for the formation of
new cells of the osteogenic lineage. This
preparation is widely used for post-extraction
preservation of the alveolar ridge and promotes
the formation of a blood clot with its subsequent
reorganization into a matrix for the formation of
bone tissue. The main characteristics of
Collacone include: a high capacity for resorption
processes, which last for 2-4 weeks, ensuring
blood clot stabilization and effective local
hemostasis. Collagen cones have found widespread
application in various fields of dentistry, including
implantology, periodontology, and maxillofacial
surgery. They are used to control bleeding and
hemostasis after tooth extraction, during
biopsies, and during closed sinus lifts [19].
Collagen-based materials in various forms,
including membranes, sponges or matrices,
hydrogels and composite scaffolds, are also
widely used in vivo to support bone tissue
regeneration in various clinical applications [20].

Research has shown that collagen type I is
becoming an increasingly important component of
bone substitutes. Osteoplastic materials based on
collagen do not require additional surgical
intervention to harvest bone tissue. This
significantly reduces the risks of infection,
scarring, and other complications, as well as
shortens the surgery time. Wide availability,
biocompatibility, osteoconductivity, and ease of
manipulation with this material meet the growing
demand for bone reconstruction. Continuous
improvement of collagen-based materials and
their combinations will pave the way for
innovative approaches in dentistry, which will
ultimately benefit patients who require
regenerative treatment.

Conclusions
1. The use of the osteoplastic material Êîl-C with
simultaneous prophylactic administration of
Lincomycin in the early stages of the study
positively affected the course of the

inflammatory process with subsequent bone
formation.
2. After 84 days of the experiment, bone density
in animals in the experimental group was only
4% lower than in the control.
3. The use of LABA lectin confirmed the
development of the inflammatory process and its
course by identifying cells of macrophage origin.
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æóðíàë³â (ICMJE), Êîì³òåòó ç ïóáë³êàö³éíî¿ åòèêè (COPE), Ðàäè íàóêîâèõ ðåäàêòîð³â (CSE)
òà Àñîö³àö³¿ íàóêîâèõ âèäàâö³â â³äêðèòîãî äîñòóïó (OASPA).

Â³äïîâ³äàëüí³ ðåäàêòîðè æóðíàëó çáåð³ãàþòü îïóáë³êîâàí³ ïðàö³ íà íàä³éíèõ ïëàòôîðìàõ
â³äêðèòîãî äîñòóïó òà ó öèôðîâèõ á³áë³îòåêàõ.

Æóðíàë çàáåçïå÷óº ðåãóëÿðíå íàäàííÿ á³áë³îãðàô³÷íî¿ ³íôîðìàö³¿ äî ì³æíàðîäíèõ á³á-
ë³îãðàô³÷íèõ áàç äàíèõ äëÿ ¿¿ ðåºñòðàö³¿ òà ìîí³òîðèíãó ïîêàçíèê³â öèòóâàííÿ.

Ï³ñëÿïóáë³êàö³íà ïðîìîö³ÿ âèáðàíèõ íàóêîâèõ ïðàöü çä³éñíþºòüñÿ æóðíàëîì çà äîïîìîãîþ
ñîö³àëüíèõ ìåðåæ ç ìåòîþ ïðèâåðíåííÿ óâàãè âñåñâ³òíüî¿ ÷èòàöüêî¿ àóäèòîð³¿, à òàêîæ âèÿâëåííÿ
òðåíäîâèõ ñòàòåé.

Ðåäàêö³éíà ïîë³òèêà ³ ïð³îðèòåòè æóðíàëó ðåãóëÿðíî îíîâëþþòüñÿ ç óðàõóâàííÿì àâòîð-
ñüêèõ ³ ÷èòàöüêèõ ïðîôåñ³éíèõ ³íòåðåñ³â, ³íäèêàòîð³â îö³íþâàííÿ ñòàòò³ (ê³ëüê³ñòü ïåðåãëÿä³â,
çàâàíòàæåíü, öèòóâàíü) òà ðåêîìåíäàö³é ÷ëåí³â ðåäàêö³éíî¿ êîëåã³¿ æóðíàëó.

Ìåòà òà ïðîáëåìàòèêà æóðíàëó
ËÌ× ïóáë³êóº íàóêîâî îá´ðóíòîâàí³ äîñë³äæåííÿ, îãëÿäè ë³òåðàòóðè òà ³íøîãî òèïó ñòàòò³, ùî
ö³êàâëÿòü ìåäè÷íèõ ôàõ³âö³â ³ ñïåö³àë³ñò³â ñëóæáè îõîðîíè çäîðîâ'ÿ ÿê â Óêðà¿í³, òàê ³ â ñóñ³äí³õ
êðà¿íàõ Ñõ³äíî¿ ªâðîïè.

Òàêèì ÷èíîì, ñôåðà ³íòåðåñ³â âêëþ÷àº íàñàìïåðåä òåìè íàóêîâèõ äîñë³äæåíü, ÿê³ ñòîñó-
þòüñÿ òåîðåòè÷íî¿ ³ êë³í³÷íî¿ ìåäèöèíè â Óêðà¿í³ òà Ñõ³äí³é ªâðîï³.

Ïð³îðèòåòíèìè ââàæàòèìóòüñÿ ìàíóñêðèïòè ç ÷³òêî ñôîðìóëüîâàíèìè ã³ïîòåçàìè, ³ííî-
âàö³éíèìè ³äåÿìè, íàä³éíèìè íàóêîâèìè äîñë³äæåííÿìè òà ñòàòèñòè÷íèìè ìåòîäàìè, äîáðå
â³äðåäàãîâàíèìè òåêñòàìè, àáñòðàêòàìè, òà âàë³äîâàíèìè ñïèñêàìè ë³òåðàòóðè.

Çàäëÿ çáåðåæåííÿ ³ ïîäàëüøîãî ðîçâèòêó óñòàëåíèõ òðàäèö³é, äàíèé íàóêîâèé æóðíàë
ðåãóëÿðíî ïóáë³êóº äóìêè åêñïåðò³â – ïðåäñòàâíèê³â ëüâ³âñüêî¿ íàóêîâî¿ ñï³ëüíîòè, à òàêîæ
ïðåäñòàâíèê³â íàö³îíàëüíèõ ³ ðåã³îíàëüíèõ íàóêîâî-äîñë³äíèõ òà îñâ³òí³õ çàêëàä³â.

ÏÐÀÂÈËÀ ÄËß ÀÂÒÎÐ²Â
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Ïð³îðèòåòí³ñòü ïóáë³êàö³é îö³íþºòüñÿ ç óðàõóâàííÿì ¿õ â³äïîâ³äíîñò³ ³íòåðåñàì ÷èòàöüêî¿
àóäèòîð³¿ â êðà¿íàõ Ñõ³äíî¿ ªâðîïè.

Ïðîïîíóºìî Âàø³é óâàç³ ïðèáëèçíèé ñïèñîê ïð³îðèòåòíèõ äëÿ ïóáë³êàö³¿ íàïðÿìê³â
íàóêîâèõ äîñë³äæåíü:
· ²ííîâàö³¿ â ïàòîô³ç³îëîã³¿, ä³àãíîñòèö³ , ë³êóâàíí³ òà ïðîô³ëàêòèö³ âíóòð³øí³õ õâîðîá, ïîøè-
ðåíèõ â Óêðà¿í³ òà Ñõ³äí³é ªâðîï³
· Êë³í³÷í³ àñïåêòè òóáåðêóëüîçó, Â²Ë/ ÑÍ²Ä, êë³ùîâîãî áîðåë³îçó (õâîðîáè Ëàéìà)
·  Ìåäèöèíà ï³ä÷àñ ïàíäåì³¿ COVID-19
·  Õâîðîáè, ïîâ’ÿçàí³ ç³ ñòàð³ííÿì
·  Òðàíñïëàíòàö³ÿ îðãàí³â
·  Àëåðãîëîã³ÿ òà ³ìóíîëîã³ÿ
·  Ïðîìåíåâà ä³àãíîñòèêà òà ðàä³îëîã³ÿ
·  Ðàä³àö³éíà ã³ã³ºíà â êðà¿íàõ Ñõ³äíî¿ ªâðîïè
·  Â³éíà ³ ìåäèöèíà
·  ²ííîâàö³¿ â çàïðîâàäæåíí³ òà âèêëàäàíí³ íàâ÷àëüíèõ äèñöèïë³í
·  Öèôðîâ³çàö³ÿ â êë³í³÷í³é ìåäèöèí³
·  Íîâ³ ï³äõîäèòè ó ôàðìàö³¿, êë³í³÷í³é ôàðìàêîëîã³¿ ³ ìåäè÷í³é ñòàíäàðòèçàö³¿.

Êàòåãîð³¿ ñòàòåé òà ðåêîìåíäàö³¿ äëÿ ¿õ îôîðìëåííÿ
ËÌ× ïóáë³êóº íàñòóïí³ âèäè ñòàòåé: êëàñè÷í³ îãëÿäè ë³òåðàòóðè ³ç âñåá³÷íèìè òà ñèñòåìàòè÷-
íèìè ñòðàòåã³ÿìè ïîøóêó, ñèñòåìàòè÷í³ îãëÿäè ë³òåðàòóðè, åêñïåðòí³ äóìêè, îðèã³íàëüí³ íàóêîâ³
äîñë³äæåííÿ, óí³êàëüí³ òà ïîâ÷àëüí³ êë³í³÷í³ âèïàäêè ç îãëÿäàìè ë³òåðàòóðè, ëèñòè òà ³íôîðìà-
ö³éí³ ñòàòò³.

Àâòîðè êëàñè÷íèõ îãëÿä³â ë³òåðàòóðè ïîâèíí³ áðàòè äî óâàãè ðåêîìåíäàö³¿ ñòîñîâíî
çä³éñíåííÿ âñåá³÷íèõ ³ ñèñòåìàòè÷íèõ ïîøóê³â ë³òåðàòóðè, à òàêîæ âêàçóâàòè ó ñòðàòåã³¿ ïîøóêó
êëþ÷îâ³ ñëîâà òà ÷àñîâèé ïðîì³æîê: https://rdcu.be/cimCN

Àâòîðàì ñèñòåìàòè÷íèõ îãëÿä³â ë³òåðàòóðè ðåêîìåíäóþòü ïðîñïåêòèâíî ðåºñòðóâàòè
ïðîòîêîëè ñâî¿õ îãëÿä³â ó ðåºñòð³ PROSPERO (https://www.crd.york.ac.uk/prospero/), ïëàíóâàòè
âñåá³÷í³ òà ñèñòåìàòè÷í³ ïîøóêè ÷åðåç MEDLINE/PubMed, Scopus, Web of Science, Cochrane
Central Register of Controlled Trials (CENTRAL; https://www.cochranelibrary.com/central ³ ÷åðåç
íàä³éí³ áàçè äàíèõ äëÿ ñïåö³àë³ñò³â.

Íàñò³éíî ðåêîìåíäîâàíî çä³éñíþâàòè àíàë³ç îòðèìàíèõ äæåðåë, âèêîðèñòîâóþ÷è ñòðàòåã³þ
PICO (Population, Intervention, Comparator, Outcome) ³  îôîðìëÿòè ñèñòåìàòè÷íèé îãëÿä ë³òåðà-
òóðè ó â³äïîâ³äíîñò³ ç³ ñòàíäàðòàìè PRISMA http://www.prisma-statement.org/

Îðèã³íàëüí³ íàóêîâ³ ñòàòò³ òà ¿õ àáñòðàêòè ïîâèíí³ â³äïîâ³äàòè ñòðóêòóð³ IMRAD òà ì³ñòèòè
Âñòóï (Introduction), Ìåòîäè (Methods), Ðåçóëüòàòè (Results), Îáãîâîðåííÿ (Discussion), Âèñíîâêè.

Íàñòóïí³ ì³æíàðîäí³ ðåäàêö³éí³ ðåêîìåíäàö³¿ º âàæëèâèìè äëÿ àâòîð³â, ÿê³ ïëàíóþòü
ïîäàâàòè ñâî¿ ïðàö³ äî öüîãî æóðíàëó:
- Ðåêîìåíäàö³¿ ùîäî çä³éñíåííÿ, îôîðìëåííÿ, ðåäàãóâàííÿ, ïóáë³êàö³¿ íàóêîâî¿ ïðàö³ â ìåäè÷íèõ
æóðíàëàõ (îíîâëåíî ó ãðóäí³ 2019 ðîêó) http://www.icmje.org/recommendations/
- Á³ëà Êíèãà Ðàäè íàóêîâèõ ðåäàêòîð³â ùîäî ñïðèÿííÿ äîáðî÷åñíîñò³ ïóáë³êàö³é â íàóêîâèõ
æóðíàëàõ https://www.councilscienceeditors.org/wp-content/uploads/CSE-White-Paper_2018-
update-050618.pdf

Íàñò³éíî ðåêîìåíäîâàíî îôîðìëÿòè îðèã³íàëüíå íàóêîâå äîñë³äæåííÿ çã³äíî çàãàëüíîïðèéíÿòîãî
ñòàíäàðòó EQUATOR ³ ïîâ'ÿçàíèìè ç íèì ðåêîìåíäàö³ÿìè https://www.equator-network.org/:
1. Ðàíäîì³çîâàí³ êë³í³÷í³ äîñë³äæåííÿ CONSORT https://www.equator-network.org/reporting-
guidelines/consort/

Instructions for authors                                                                                                                Ïðàâèëà äëÿ àâòîð³â
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2. Îáñåðâàö³éí³ íàóêîâ³ äîñë³äæåííÿ STROBE https://www.equator-network.org/reporting-
guidelines/strobe/
3. Îíëàéí îïèòóâàííÿ CHERRIES https://pubmed.ncbi.nlm.nih.gov/15471760/
4. Îïèñ êë³í³÷íèõ âèïàäê³â CARE https://www.equator-network.org/reporting-guidelines/care/
5. Äîêë³í³÷í³ äîñë³äæåííÿ ç âèêîðèñòàííÿì òâàðèííèõ ìîäåëåé ARRIVE
https://pubmed.ncbi.nlm.nih.gov/32660541/

Ðåäàãóâàííÿ ìîâè, ôîðìàòóâàííÿ, öèòóâàííÿ òà îôîðìëåííÿ á³áë³îãðàô³÷íèõ ñïèñê³â
âèêîðèñòàíî¿ ë³òåðàòóðè
ËÌ× - äâîìîâíèé (óêðà¿íñüêèé òà àíãë³éñüêèé) æóðíàë. Ïðîòå, íàñò³éíî çàîõî÷óºòüñÿ ïîäàííÿ
äîáðå â³äðåäàãîâàíèõ ðîá³ò, íàïèñàíèõ áðèòàíñüêèì àáî àìåðèêàíñüêèì âàð³àíòîì àíãë³éñüêî¿
ìîâè äëÿ çá³ëüøåííÿ çàö³êàâëåíîñò³ ÿê óêðà¿íñüêèõ òàê ³ çàêîðäîííèõ äîñë³äíèê³â òà ïîêðàùåííÿ
ì³æíàðîäíî¿ íàóêîâî¿ òà àêàäåì³÷íî¿ ñï³âïðàö³.

Ïðè öüîìó àâòîð ïîâèíåí ïîñë³äîâíî âèêîðèñòîâóâàòè âèáðàíèé ñòèëü àíãë³éñüêî¿ ìîâè ³
íå çì³øóâàòè áðèòàíñüêèé òà àìåðèêàíñüêèé âàð³àíòè â îäíîìó ìàíóñêðèïò³.

Àâòîðàì ñë³ä äîêëàñòè äîäàòêîâèõ çóñèëü ùîäî ³ñòîòíîãî ðåäàãóâàííÿ ¿õí³õ ðóêîïèñ³â.
Ïåðåä ïîäàííÿì, ñë³ä ïåðåâ³ðèòè ìîâó ³ â³äðåäàãóâàòè ðóêîïèñ, âèêîðèñòàâøè ïðîãðàìíå çà-
áåçïå÷åííÿ: https://prowritingaid.com/, https://www.grammarly.com/

Ìîâí³ ðåäàêòîðè æóðíàëó ïåðåâ³ðÿþòü ìàíóñêðèïòè  íà ÷èòàáåëüí³ñòü ³, ÿêùî íåîáõ³äíî,
ïîðåêîìåíäóþòü äîäàòêîâå ðåäàãóâàííÿ. Ðóêîïèñè, ÿê³ íàïèñàí³ ïîãàíîþ ìîâîþ, áóäóòü â³äðàçó
â³äõèëåí³. Æóðíàë íå íàäàº ïîñëóã ç ðåäàãóâàííÿ îñíîâíî¿ ìîâè ðóêîïèñó.

Àâòîðè ïîâèíí³ ïàì’ÿòàòè , ùî êîæåí ðóêîïèñ ïåðåâ³ðÿºòüñÿ  íà ñõîæ³ñòü ³ êîï³þâàííÿ
òåêñò³â, ãðàô³ê³â òà ³äåé. Äëÿ òîãî, ùîá ðóêîïèñ áóâ îïóáë³êîâàíèé, àâòîðè ïîâèíí³ óíèêàòè
êîï³þâàííÿ áóäü-ÿêèõ ðå÷åíü ÷è á³ëüøèõ ôðàãìåíò³â òåêñòó òà ãðàô³ê³â ç ðàí³øå îïóáë³êîâàíèõ
ðîá³ò. Ðåäàêòîðè ìîæóòü âèìàãàòè ï³äòâåðäæåííÿ, ùî ó ïîäàíèõ ðóêîïèñàõ â³äñóòí³é áóäü-ÿêèé
ñêîï³éîâàíèé òåêñò ç ðàí³øå îïóáë³êîâàíèõ ðîá³ò.

Êîæåí íàóêîâèé ôàêò (ÿêèé íå º çàãàëüíîâ³äîìèì) ÷è îïèñ ïîïåðåäí³õ äîñë³äæåíü ïîâèíí³
ñóïðîâîäæóâàòèñÿ ïîñèëàííÿì íà â³äïîâ³äíå ë³òåðàòóðíå äæåðåëî, áàæàíî ç ì³æíàðîäíèõ á³áë³î-
ãðàô³÷íèõ áàç äàíèõ, òàêèõ ÿê Scopus òà Web of Science, ³ ç öèôðîâèì ³äåíòèô³êàòîðîì îá’ºêòó (DOI).

Êîæíèé íàóêîâèé ôàêò âèìàãàº, ïðèíàéìí³, îäíîãî ïîñèëàííÿ íà àâòîðèòåòíå ë³òåðàòóðíå
äæåðåëî. Ïðè öüîìó ìíîæèíí³ ïîñèëàííÿ íà ñõîæ³ äæåðåëà (á³ëüøå 3) íå ðåêîìåíäóþòüñÿ.

Àâòîðè ïîâèíí³ öèòóâàòè ñêîð³øå ïåðâèíí³ í³æ âòîðèíí³ äæåðåëà ë³òåðàòóðè. Âèá³ð ë³òå-
ðàòóðíîãî äæåðåëà äëÿ öèòóâàííÿ ìàº áóòè îá´ðóíòîâàíèì ³ àâòîð ïîâèíåí áóòè çíàéîìèì ç
óñ³ìà ïðîöèòîâàíèìè íèì ðîáîòàìè.

Ðåäàêòîðè æóðíàëó äîòðèìóþòüñÿ ïðèíöèï³â Ñàí-Ôðàíöèñüêî¿ Äåêëàðàö³¿ ïðî Îö³íêó
Íàóêîâîãî Äîñë³äæåííÿ (DORA) https://sfdora.org/, ÿê³ º òàêîæ êîðèñíèìè äëÿ àâòîð³â.

Æóðíàë ðåêîìåíäóº àâòîðàì êîðèñòóâàòèñÿ íàñòóïíèìè ðåêîìåíäàö³ÿìè ùîäî öèòóâàííÿ
àêòóàëüíèõ ³ åòè÷íèõ äæåðåë: https://bit.ly/2Xs60n6

Ïðè îôîðìëåíí³ öèòóâàíü òà ïîñèëàíü ñë³ä äîòðèìóâàòèñÿ Âàíêóâåðñüêîãî ñòèëþ ³ êåðó-
âàòèñÿ ðåêîìåíäàö³ÿìè Ì³æíàðîäíîãî Êîì³òåòó Ðåäàêòîð³â ìåäè÷íèõ æóðíàë³â (ICMJE)
http://www.icmje.org/recommendations/

Á³áë³îãðàô³÷í³ ïîñèëàííÿ ó òåêñò³ ñë³ä çàçíà÷àòè ïîðÿäêîâèì íîìåðîì âèä³ëåíèì äâîìà
êâàäðàòíèìè äóæêàìè (íàïðèêëàä: [1,2,3]) ³ ïåðåë³÷óâàòè ó òàêîìó æ õðîíîëîã³÷íîìó ïîðÿäêó
â ñïèñêó ë³òåðàòóðè â ê³íö³ ðóêîïèñó.

Ó ñïèñêè ë³òåðàòóðè ñë³ä âêëþ÷àòè ëèøå á³áë³îãðàô³÷í³ ïîñèëàííÿ, ÿê³ çãàäóâàëèñÿ â òåêñò³.
Àâòîðè ïîâèíí³ áóòè äîáðå îá³çíàíèìè ç³ çì³ñòîì óñ³õ ïðîöèòîâàíèõ ë³òåðàòóðíèõ äæåðåë ³
ãàðàíòóâàòè, ùî âñ³ âîíè ïðåäñòàâëåí³ â ñïèñêó ë³òåðàòóðè.
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Êîæíå á³áë³îãðàô³÷íå ïîñèëàííÿ ìàº âêëþ÷àòè:
- àâòîð (ïð³çâèùå, ³í³ö³àëè); ïåðåë³÷óºòüñÿ äî øåñòè àâòîð³â; ÿêùî àâòîð³â á³ëüøå øåñòè, ïåðå-
ë³÷óºòüñÿ ïåðø³ òðè, à äàë³ - «et al»;
- íàçâà ñòàòò³
- ñêîðî÷åíà íàçâà æóðíàëó  ç çã³äíî êàòàëîãó íàö³îíàëüí³é ìåäè÷íî¿ á³áë³îòåêè ÑØÀ
https://www.ncbi.nlm.nih.gov/nlmcatalog
- ð³ê ïóáë³êàö³¿, íîìåð, ñòîð³íêè

Ç âåëèêî¿ áóêâè ïî÷èíàºòüñÿ ëèøå ïåðøå ñëîâî â çàãîëîâêó ñòàòò³, à òàêîæ ñëîâà, ÿê³ çà-
çâè÷àé ïèøóòüñÿ ç âåëèêî¿ áóêâè.

Ïðèêëàäè îôîðìëåííÿ á³áë³îãðàô³÷íèõ ïîñèëàíü:
1. Æóðíàëüíà ñòàòòÿ
Malysheva KV, Spasyuk IM, Pavlenko OK, Stoika RS, Gorchynskyi OG. Generation of optimized
preparations of bone morphogenetic proteins for bone regeneration. Ukr Biochem J2016;88(6):87–97.
2. Êíèãà
Hong GD, Kim C, Park J. JKMS Reference Style: a Guide for Authors. 5th ed. Seoul, Korea: Daehakro
Press; 2017.
3. Âåá-äæåðåëî
Read the Budapest Open Access initiative. [Updated 2002]. [Accessed April 16, 2019]. http://
www.budapestopenaccessinitiative.org/read.

Òàáëèö³ ñë³ä íàäñèëàòè îêðåìèì ôàéëîì ó ôîðìàò³ Word. Âîíè ìàþòü áóòè ïðîíóìåðîâàí³
â³äïîâ³äíî äî ïîðÿäêó, â ÿêîìó âîíè ç’ÿâëÿþòüñÿ â òåêñò³. Íóìåðàö³¿ òà íàçâè ðîçì³ùóþòüñÿ íàä
òàáëèöåþ, à ïîÿñíþâàëüí³ íîòàòêè âíèçó. Òàáëèö³ ïîâèíí³ áóòè ñàìîçðîçóì³ëèìè òà âêëþ÷àòè ñòèñ-
ëó ³íôîðìàö³þ ç ÷³òêî çàçíà÷åíèìè îäèíèöÿìè âèì³ðþâàííÿ ëàáîðàòîðíèõ ³ äåìîãðàô³÷íèõ ïà-
ðàìåòð³â, çðîçóì³ë³ àáðåâ³àòóðè. Àâòîðàì ñë³ä óíèêàòè äóáëþâàííÿ ³íôîðìàö³¿ â òåêñòàõ ³ òàáëèöÿõ.
Ïîðàäè ïðè ôîðìàòóâàíí³ òàáëèö³ ïðåäñòàâëåí³ â https://pubmed.ncbi.nlm.nih.gov/19296024/.

Ðèñóíêè ïîäàþòüñÿ îêðåìèìè ôàéëàìè ó ôîðìàò³ Microsoft Office ç âèñîêîþ ðîçä³ëüíîþ
çäàòí³ñòþ (ïðèíàéìí³ 300 dpi).

Ôîòîãðàô³¿ òà â³äåî êë³ïè ìàþòü áóòè ïðåäñòàâëåí³ ç âèñîêîþ ðîçä³ëüíîþ çäàòí³ñòþ (ïðè-
íàéìí³ 300dpi) â TIFF ³ / àáî JPG ôîðìàòàõ äëÿ ôîòîãðàô³é ³  MP4 ÷è AVI äëÿ â³äåî.

Ìåäè÷í³ ôîòîãðàô³¿ ïàö³ºíò³â ïîâèíí³ áóòè êîíô³äåíö³éí³ ç íåìîæëèâ³ñòþ ³äåíòèô³êóâàòè
îñîáó ïàö³ºíòà çà ðàõóíîê ìàñêóâàííÿ î÷åé òà ïðèõîâàííÿ òàêî¿ ³íôîðìàö³¿ ÿê ïð³çâèùå òîùî.
Òàêîæ íåîáõ³äíà ïèñüìîâà çãîäà ïàö³ºíòà íà ïóáë³êàö³þ ôîòîãðàô³é. Ïîðàäè ùîäî ñòâîðåííÿ
ÿê³ñíèõ ³ëþñòðàö³é, ïðåäñòàâëåí³ â https://pubmed.ncbi.nlm.nih.gov/19421674/

Àâòîðàì ñë³ä óíèêàòè àáðåâ³àòóð ó çàãîëîâêàõ ñòàòò³ ³ ï³äçàãîëîâêàõ. Óñ³ àáðåâ³àòóðè ïî-
âèíí³ áóòè ðîçøèôðîâàí³ òàì, äå çóñòð³÷àþòüñÿ â òåêñò³ âïåðøå, ³ ïîò³ì ïîñë³äîâíî çàñòîñóâà-
òèñÿ. Ñë³ä óíèêàòè àáðåâ³àòóð ÿê³ ìîæóòü áóòè íåïðàâèëüíî çðîçóì³ëèìè  (íàïðèêëàä Open
Access [OA], Osteoarthritis [OA]).

Ðåêîìåíäîâàíèé ôîðìàò óñ³õ ðóêîïèñ³â
1. Òèòóëüíà ñòîð³íêà
- Çàãîëîâîê (ñòèñëèé, äîñòàòíüî ³íôîðìàòèâíèé òà ç â³äîáðàæåííÿì êëþ÷îâèõ ñë³â).
- ²ìåíà, ïî áàòüêîâ³ (íå îáîâ’ÿçêîâî) òà ïð³çâèùà àâòîð³â
- Íàçâà óñòàíîâè àâòîð³â (â³ää³ëåííÿ ï³äðîçä³ë, îðãàí³çàö³ÿ/ óí³âåðñèòåò, ì³ñòî, êðà¿íà) ³ email
êîæíîãî àâòîðà
- ²ì’ÿ, ïð³çâèùå, ïîøòîâà àäðåñà, ³ email â³äïîâ³äàëüíîãî àâòîðà
- ORCID ID âñ³õ àâòîð³â
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2. Ðåçþìå. Ðåçþìå îðèã³íàëüíîãî íàóêîâîãî äîñë³äæåííÿ òà îãëÿä³â ë³òåðàòóðè ïîâèíí³ áóòè
ñòðóêòóðîâàí³ (âñòóï, ìåòîäè, ðåçóëüòàòè, âèñíîâêè) ³ îáìåæóâàòèñÿ 300 ñëîâàìè. ²íø³ òèïè
ñòàòåé ìîæóòü áóòè ç íåñòðóêòóðîâàíèì ðåçþìå äî 200 ñë³â.

Äëÿ ðåäàêö³éíèõ ñòàòåé, ëèñò³â òà ³íôîðìàö³éíèõ ïîâ³äîìëåíü ðåçþìå íåïîòð³áíî. Ðåçþìå
îðèã³íàëüíîãî íàóêîâîãî äîñë³äæåííÿ ïîâèííî êîðîòêî îïèñàòè âñòóï, ìåòó äîñë³äæåííÿ, ìà-
òåð³àëè òà ìåòîäè, êðèòåð³¿ âêëþ÷åííÿ òà âèêëþ÷åííÿ ç äîñë³äæåííÿ, âàæëèâ³ ðåçóëüòàòè (îñíîâí³
ñòàòèñòè÷í³ ðåçóëüòàòè ó âèãëÿä³ ñåðåäí³õ âåëè÷èí ÷è ìåä³àí, àáñîëþòíó ê³ëüê³ñòü ç â³äñîòêàìè,
95% äîâ³ð÷³ ³íòåðâàëè, çíà÷åííÿ Ð; ñë³ä óíèêàòè íåïîòð³áíî¿ òî÷íîñò³ â îòðèìàíèõ ðåçóëüòàòàõ
çá³ëüøóþ÷è ðîçðÿäí³ñòü öèôð), òà âèñíîâêè.

Ðåçþìå ñèñòåìàòè÷íèõ îãëÿä³â ë³òåðàòóðè ìîæíà ñòðóêòóðóâàòè àíàëîã³÷íî. Ó ðåçþìå
êëàñè÷íèõ îãëÿä³â ë³òåðàòóðè ñë³ä äåòàëüíî îïèñàòè ñòðàòåã³¿ ïîøóêó ë³òåðàòóðè (á³áë³îãðàô³÷í³
áàçè äàíèõ, êëþ÷îâ³ ñëîâà, ÷àñîâ³ ãðàíèö³ ïîøóêó).

Êîï³þâàííÿ ð³çíèõ ÷àñòèí ðóêîïèñó ó ðåçþìå ³ íàäàííÿ ïîñèëàíü ó ðåçþìå º íåïðèéíÿòíèì.
Ðåçþìå ïîâèííî â³äîáðàæàòè  êëþ÷îâ³ ñëîâà ðóêîïèñó.
3. Êëþ÷îâ³ ñëîâà (4-6 êëþ÷îâèõ ñë³â îòðèìàíèõ ç MeSH â PubMed https://www.ncbi.nlm.nih.gov/mesh/
4. Àáðåâ³àòóðè
5. Îñíîâíèé òåêñò
6. Äåòàë³ ó÷àñò³ êîæíîãî àâòîðà ó âèêîíàíí³ ðîáîòè òà íàïèñàíí³ ñòàòò³
7. Ïîäÿêà
8. Êîíôë³êò ³íòåðåñ³â
9. Ô³íàíñóâàííÿ
10. Ñõâàëåííÿ êîì³ñ³¿ ç á³îåòèêè (íàçâà êîì³ñ³¿, íîìåð ïðîòîêîëó, äàòà)
11. Ñïèñîê ë³òåðàòóðè
12. Òàáëèö³/ðèñóíêè, ïîÿñíåííÿ äî ðèñóíê³â

Æóðíàë îáðîáëÿº ò³ëüêè ðóêîïèñè, ÿê³ ïîäàí³ ÷åðåç îíëàéí ïëàòôîðìó æóðíàëó:
https://amljournal.com/

Âñ³ ïîäàííÿ ïåðåâ³ðÿþòüñÿ ãîëîâíèì ðåäàêòîðîì, íàóêîâèì êîíñóëüòàíòîì ³ îö³íþþòüñÿ äâî-
ìà çîâí³øí³ìè ðåöåíçåíòàìè ïåðø í³æ ïîâ³äîìèòè ð³øåííÿ ùîäî ìîæëèâîñò³ ïóáë³êàö³¿ ðóêîïèñó.

Ãîëîâíèé ðåäàêòîð çàïðîøóº çîâí³øí³õ ðåöåíçåíò³â íà ï³äñòàâ³ ¿õ àêàäåì³÷íèõ ïîâíîâà-
æåíü, ïîïåðåäíüîãî àâòîðñüêîãî òà ðåöåíç³éíîãî äîñâ³äó òà ³íøèõ õàðàêòåðèñòèê, ïîäàíèõ â
https://bit.ly/2Xo1OJC

Ðåöåíçåíòàì ïîâèíí³ êåðóâàòèñÿ íàñòóïíèìè åòè÷íèìè ðåêîìåíäàö³ÿìè:
https://publicationethics.org/files/cope-ethical-guidelines-peer-reviewers-v2_0.pdf

Æóðíàë âèêîðèñòîâóº ìîäåëü ïîäâ³éíî¿ «ñë³ïî¿» åêñïåðòíî¿ îö³íêè (îñîáè ðåöåíçåíòà òà
àâòîðà íåâ³äîì³ îäèí îäíîìó). Ïåðøèé ðàóíä åêñïåðòíî¿ îö³íêè òðèâàº ïðèáëèçíî 3 òèæí³.

Åòèêà íàóêîâèõ äîñë³äæåíü
Ó ðîçä³ë³ ìåòîäè äîñë³äæåííÿ, àâòîðè ïîâèíí³ âêàçàòè íîìåð, äàòó ïðîòîêîëó òà íàçâó êîì³ñ³¿ ç
á³îåòèêè, ÿêà ñõâàëèëà ïðîâåäåííÿ ¿õ äîñë³äæåííÿ äî éîãî ïî÷àòêó. Äëÿ áóäü-ÿêîãî äîñë³äæåííÿ
çà ó÷àñòþ ëþäåé äîäàºòüñÿ çàÿâà ïðî ïèñüìîâó ³íôîðìîâàíó çãîäó.

Äîñë³äæåííÿ çà ó÷àñò³ ëþäåé ìàþòü â³äïîâ³äàòè âèìîãàì WMA Declaration of Helsinki
https://bit.ly/2rJdF3M.

Ñë³ä çáåð³ãàòè ïðàâî íà êîíô³äåíö³éí³ñòü ëþäåé, çàëó÷åíèõ äî íàóêîâèõ äîñë³äæåíü. Îïèñ
êë³í³÷íèõ âèïàäê³â íå ïîâèíåí ðîçêðèâàòè îñîáó ïàö³ºíòà.

Ïðè ïðîâåäåíí³ åêñïåðèìåíò³â íà òâàðèíàõ, ñë³ä äîòðèìóâàòèñü çàãàëüíîâèçíàíèõ êåð³âíèõ
ïðèíöèï³â ³ äèðåêòèâ ªâðîïåéñüêîãî ñîþçó
http://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
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Ó÷àñòü àâòîð³â
Ðåäàêòîðè ËÌ× ï³äòðèìóþòü ïðèíöèïè äîáðî÷åñíîñò³ òà ïðîçîðîñò³ ïðå- ³ ï³ñëÿïóáë³êàö³éíî¿
êîìóí³êàö³¿, ïðåäñòàâëåíèõ ó Ñàðàºâñüê³é Äåêëàðàö³¿ ïðî äîáðî÷åñí³ñòü òà äîñòóïí³ñòü íàóêîâèõ
ïóáë³êàö³é https://bit.ly/2psO6W4. Â³äïîâ³äíî äî Äåêëàðàö³¿, àâòîðàì ðàäÿòü ìàòè ïåðñîíàëüíèé
ORCID ID ³ç äîñòóïíîþ ïóáë³÷íîþ ³íôîðìàö³ºþ. Ïëàòôîðìà ORCID ³äåíòèô³êóº âñ³õ ñï³âàâòîð³â
ç ïîâíîþ òà â³äêðèòîþ ³íôîðìàö³ºþ ïðî ¿õ ³ìåíà, ïî- áàòüêîâ³, ïð³çâèùà, á³áë³îãðàô³÷í³ äàí³
ïóáë³êàö³é, äàí³ ïðî ðåöåíçóâàííÿ òà ³íø³ íàóêîâ³ äîñÿãíåííÿ. Ðåºñòðàö³ÿ íà ORCID ïëàòôîðì³
º áåçêîøòîâíîþ íà  https://orcid.org/.

Ïðèéíÿòíèìè º íàñòóïí³ êðèòåð³¿ àâòîðñòâà, ñõâàëåí³ Ì³æíàðîäíèì êîì³òåòîì
ðåäàêòîð³â ìåäè÷íèõ æóðíàë³â (ICMJE) http://www.icmje.org/recommendations/browse/roles-
and-responsibilities/defining-the-role-of-authors-and-contributors.html:
1. Ñóòòºâèé âêëàä ó êîíöåïö³þ ÷è äèçàéí ðîáîòè; ÷è îòðèìàííÿ, àíàë³ç àáî ³íòåðïðåòàö³ÿ äàíèõ; ÒÀ
2. Íàïèñàííÿ ñòàòò³ ÷è ¿¿ êðèòè÷íèé ïåðåãëÿä äëÿ âàæëèâîãî ³íòåëåêòóàëüíîãî çì³ñòó; ÒÀ
3. Îñòàòî÷íå çàòâåðäæåííÿ âåðñ³¿, ÿêà áóäå îïóáë³êîâàíà; ÒÀ
4. Çãîäà àâòîð³â íåñòè â³äïîâ³äàëüí³ñòü çà âñ³ àñïåêòè ðîáîòè ³ ãàðàíòóâàòè ùî âñ³ ïèòàííÿ, ÿê³ ñòî-
ñóþòüñÿ òî÷íîñò³ ³ äîáðî÷åñíîñò³ áóäü-ÿêî¿ ÷àñòèíè ðîáîòè º íàëåæíèì ÷èíîì äîñë³äæåí³ òà âèð³øåí³.

Ïîäÿêà
Íåàâòîðñüêà ó÷àñòü, çîêðåìà çîâí³øíº ðåäàãóâàííÿ ìîâè òà ñòàòèñòè÷íîãî àíàë³çó, çàñëóãîâóº
íà ïîäÿêó. Îô³ö³éíèé âèñë³â ïîäÿêè ñë³ä àäðåñóâàòè âñ³ì îñîáàì, ÿê³ çðîáèëè âêëàä ó íàóêîâå
äîñë³äæåííÿ òà íàïèñàííÿ, àëå íå â³äïîâ³äàþòü ÷îòèðüîì êðèòåð³ÿì àâòîðñòâà ICMJE. Äîïîìîãà
ìîâíèõ àãåíö³é ïî íàïèñàííþ òà ðåäàãóâàííþ òåêñòó ñòàòò³ ïîâèííà áóòè â³äçíà÷åíà ó ðîçä³ë³
ïîäÿêè ó â³äïîâ³äíîñò³ ç AMWA-EMWA-ISMPP Joint Position Statement on the Role of Professional
Medical Writers
https://www.equator-network.org/reporting-guidelines/amwa%E2%80%92emwa%E2%80%92ismpp-
joint-position-statement-on-the-role-of-professional-medical-writers/

Ðîçêðèòòÿ êîíôë³êòó ³íòåðåñ³â
Àâòîðè â³äïîâ³äàëüí³ çà ïîâíå ðîçêðèòòÿ áóäü-ÿêèõ ô³íàíñîâèõ òà íå ô³íàíñîâèõ êîíôë³êò³â
³íòåðåñ³â, ÿê³ ìîæóòü ïîðóøóâàòè äîâ³ðó äî ¿õ íàóêîâèõ äîñë³äæåíü.

Àâòîðè ïîâèíí³ áóòè çíàéîì³ ç îíîâëåíîþ â ëþòîìó 2021 ð. äåêëàðàö³ºþ ICMJE ïðî
êîíôë³êò ³íòåðåñ³â ³ ï³ä ÷àñ ïîäà÷³ ìàíóñêðèïòó ââåñòè â³äïîâ³äíó ôîðìó çàïîâíåíó âñ³ìà
ñï³âàâòîðàìè http://www.icmje.org/disclosure-of-interest/

Ïåðåë³ê ìîæëèâèõ êîíôë³êò³â ³íòåðåñ³â òà ¿õ äåòàëüíå ïîÿñíåííÿ ìîæíà çíàéòè â íàñòóïíèõ
ðåêîìåíäàö³ÿõ https://pubmed.ncbi.nlm.nih.gov/24382859/.

Ô³íàíñóâàííÿ
Àâòîðàì ñë³ä íàäàòè ïîâíó ³íôîðìàö³þ ïðî áóäü-ÿêå ñïîíñîðñòâî ÷è ô³íàíñóâàííÿ ¿õíüîãî íàó-
êîâîãî äîñë³äæåííÿ òà îãëÿä³â ë³òåðàòóðè (íàçâà ñïîíñîðñüêî¿ îðãàí³çàö³¿, íîìåð ãðàíòó, äàòè).

Ïëàã³àò ³ éîãî ïîïåðåäæåííÿ
Ðåäàêòîðè æóðíàëó ïåðåâ³ðÿþòü âñ³ ìàíóñêðèïòè íà ïðåäìåò òåêñòîâèõ ³ ãðàô³÷íèõ çàïîçè÷åíü,
âèêîðèñòîâóþ÷è Grammarly https://www.grammarly.com/, Google çîáðàæåííÿ
https://www.google.com/imghp?hl=EN, àíòèïëàã³àòíó äåòåêòîðíó ñèñòåìó „iThenticate”
https://www.ithenticate.com/.

Â³ä àâòîð³â âèìàãàþòü ãàðàíò³é òîãî, ùî âñ³ ÷àñòèíè ¿õ ðóêîïèñ³â íå ì³ñòÿòü íååòè÷íî
ñêîï³éîâàí³ òåêñòè, ³äå¿, ãðàô³êè òà ïîðóøåííÿ àâòîðñüêèõ ïðàâ. Àâòîð³â ìîæóòü ïîïðîñèòè
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íàäàòè äåêëàðàö³þ ïðî òå, ùî í³ îäíà ÷àñòèíà ¿õ ðóêîïèñó, íå áóëà ñêîï³éîâàíà ÷è îïóáë³êîâàíà
â ³íøèõ ì³ñöÿõ ïîâí³ñòþ àáî ÷àñòêîâî.

Äóáë³êàòí³ ³ âòîðèíí³ ïóáë³êàö³¿ òà ðåòðàêö³¿
Àáñîëþòíî íåïðèïóñòèìèì º ïîäàííÿ ñòàòåé, ÿê³ âæå áóëè ïîâí³ñòþ àáî ÷àñòêîâî îïóáë³êîâàí³
áóäü-ÿêîþ ìîâîþ â ³íøèõ âèäàííÿõ. Ïîâòîðíà ïóáë³êàö³ÿ ïåðåêëàäåíî¿ íà àíãë³éñüêó ðàí³øå
îïóáë³êîâàíî¿ ³íøîþ ìîâîþ ñòàòò³, áåç îô³ö³éíîãî äîçâîëó ïåðâèííîãî âèäàâöÿ, º íååòè÷íîþ
ïîâåä³íêîþ (ïëàã³àò ïåðåêëàäó) òà ìîæå ïîðóøóâàòè àâòîðñüê³ ïðàâà.

Ðåäàêòîðè ËÌ× ìîæóòü ðîçãëÿäàòè âòîðèííó (åòè÷íó) ïóáë³êàö³þ ñòàòåé, ÿê³ ïðåäñòàâëÿ-
þòü âåëèêèé ³íòåðåñ äëÿ ÷èòàöüêî¿ àóäèòîð³¿ (çà óìîâè îô³ö³éíèõ äîçâîë³â ïåðâèííîãî òà âòî-
ðèííîãî âèäàâö³â). Ó òàêèõ âèïàäêàõ áóäå îö³íþâàòèñÿ äîòðèìàííÿ â³äïîâ³äíèõ ðåêîìåíäàö³é
ì³æíàðîäíèõ ðåäàêö³éíèõ àñîö³àö³é http://www.icmje.org/recommendations/

Ó âèïàäêó âèÿâëåííÿ íåçíà÷íèõ ïîìèëîê â îïóáë³êîâàí³é ñòàòò³, áóäóòü îïóáë³êîâàí³ âè-
ïðàâëåííÿ.

Ó â³äïîâ³äíîñò³ ç ðåêîìåíäàö³ÿìè Êîì³òåòó ç åòèêè ïóáë³êàö³é (COPE), ðåòðàêö³¿ îïóáë³-
êîâàíèõ ñòàòåé áóäóòü çä³éñíþâàòèñÿ ó íàñòóïíèõ âèïàäêàõ: çíà÷í³ ïîìèëêè, â³äñóòí³ñòü åòè÷-
íîãî ñõâàëåííÿ îðèã³íàëüíîãî äîñë³äæåííÿ, ïëàã³àò, îáìàí, ôàëüñèô³êàö³ÿ, ôàáðèêàö³ÿ, íååòè÷íå
àâòîðñòâî, íåðîçãîëîøåííÿ îñíîâíèõ êîíôë³êò³â ³íòåðåñ³â òà ³íø³ ïîðóøåííÿ àêàäåì³÷íî¿ äî-
áðî÷åñíîñò³ https://publicationethics.org/node/19896

Àâòîðñüêå ïðàâî òà ë³öåíç³ÿ íà ðîçïîâñþäæåííÿ
Àâòîðè ËÌ× çáåð³ãàþòü àâòîðñüêå ïðàâî ³ äîçâîëÿþòü âèäàâöåâ³ îïóáë³êóâàòè âëàñíèé ðóêîïèñ
ÿê ïåðâèííó ñòàòòþ. Âñ³ ñòàòò³ ïðîë³öåíçîâàíî â³äïîâ³äíî äî Creative Commons Attribution license
https://creativecommons.org/licenses/by/4.0/, ùî äîçâîëÿº â³ëüíî êîï³þâàòè òà ðîçïîâñþäæóâàòè
ìàòåð³àë ó áóäü-ÿêîìó ôîðìàò³ òà íà áóäü-ÿêîìó íîñ³¿, òðàíñôîðìàö³þ ç êîìåðö³éíîþ òà íåêî-
ìåðö³éíîþ ìåòîþ. Àâòîðè ËÌ× ìîæóòü ðîçïîâñþäæóâàòè ñâî¿ ðîáîòè çà óìîâè íàëåæíîãî
ïîñèëàííÿ íà ïåðâèííó ïóáë³êàö³þ.

Ïóáë³êàö³ÿ ç â³äêðèòèì äîñòóïîì òà îïëàòà
Ðåäàêòîðè ËÌ× äîòðèìóþòüñÿ íàéíîâ³øèõ ðåäàêö³éíèõ ðåêîìåíäàö³é ùîäî ïðîçîðîñò³ òà íàé-
êðàùî¿ ïðàêòèêè ïóáë³êàö³é â³äêðèòîãî äîñòóïó, à ñàìå «Ïðèíöèïàìè Ïðîçîðîñò³ òà Íàéêðàùî¿
ïðàêòèêè ó  íàóêîâèõ ïóáë³êàö³ÿõ», ÿê³ ï³äãîòîâëåí³ ñï³ëüíî COPE, DOAJ, OASPA, WAME;
îíîâëåí³ 15 ñ³÷íÿ, 2018 https://publicationethics.org/files/Principles_of_Transparency_and_Best_
Practice_in_Scholarly_Publishingv3.pdf

ËÌ× âèêîðèñòîâóº ïëàòèíîâó ìîäåëü â³äêðèòîãî äîñòóïó. Äëÿ àâòîð³â ËÌ× â³äñóòíÿ îïëàòà
çà îáðîáêó òà ïóáë³êàö³þ ñòàòåé. Óñ³ âèòðàòè ïîêðèâàº Âèäàâåöü. ×èòà÷àì ËÌ× íàäàºòüñÿ ïîâíèé
â³ëüíèé äîñòóï äî îïóáë³êîâàíèõ ñòàòåé.

Â³äðàçó ï³ñëÿ  ïóáë³êàö³¿, óñ³ ñòàòò³ º â³ëüíî äîñòóïíèìè, òà ó ïîâíîìó îáñÿç³.
Âèäàâöÿìè ËÌ× çàñòîñîâóþòüñÿ íàñòóïí³ Äåêëàðàö³¿ â³äêðèòîãî äîñòóïó:

- Áóäàïåøòñüêà ³í³ö³àòèâà â³äêðèòîãî äîñòóïó http://www.budapestopenaccessinitiative.org/
- Äåêëàðàö³ÿ ïðî â³äêðèòèé äîñòóï äî çíàíü â îáëàñò³ ïðèðîäíè÷èõ òà ãóìàí³òàðíèõ íàóê
https://openaccess.mpg.de/Berliner-Erklaerung
 - Çàÿâà Bethesda ïðî ïóáë³êàö³þ ó â³äêðèòîìó äîñòóï³ http://legacy.earlham.edu/~peters/fos/
bethesda.htm

Àðõ³âóâàííÿ
Åëåêòðîíí³ âåðñ³¿ ËÌ× çáåð³ãàþòüñÿ ó öèôðîâèõ ðåïîçèòîð³ÿõ Ëüâ³âñüêîãî íàö³îíàëüíîãî ìå-
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äè÷íîãî óí³âåðñèòåòó ³ìåí³ Äàíèëà Ãàëèöüêîãî https://new.meduniv.lviv.ua/en/, Íàö³îíàëüíî¿
á³áë³îòåêè Óêðà¿íè ³ìåí³ Â. ². Âåðíàäñüêîãî http://www.nbuv.gov.ua/. Öèôðîâèé àðõ³â æóðíàëó
òàêîæ çáåð³ãàºòüñÿ â LOCKSS https://www.lockss.org/.

Óñ³ äðóêîâàí³ âåðñ³¿ æóðíàëó çáåð³ãàþòüñÿ ó á³áë³îòåö³ Ëüâ³âñüêîãî íàö³îíàëüíîãî ìå-
äè÷íîãî óí³âåðñèòåòó ³ìåí³ Äàíèëà Ãàëèöüêîãî.

Ïîñòïóáë³êàö³éíà ïðîìîö³ÿ  çà äîïîìîãîþ  ñîö³àëüíèõ ìåðåæ
ËÌ× çàîõî÷óº àâòîð³â ðîçì³ùóâàòè ñâî¿ ñòàòò³ íà ResearchGate https://www.researchgate.net ³
ðîçïîâñþäæóâàòè ³íôîðìàö³þ ïðî ñâî¿ ïóáë³êàö³¿ ÷åðåç Twitter, Facebook òà Instagram.

Ðåäàêòîð ñîö³àëüíèõ ìåðåæ ËÌ× îáèðàº ïîòåíö³éíî âïëèâîâ³ ñòàòò³ äëÿ ¿õ ï³ñëÿïóáë³-
êàö³éíî¿ ïðîìîö³¿, êîìåíòóâàííÿ òà ðîçïîâñþäæåííÿ ñåðåä ïîñë³äîâíèê³â æóðíàëó ó ñîö³àëüíèõ
ìåðåæàõ.

Ñêàðãè ³ çâåðíåííÿ
Âñ³ ñêàðãè àâòîð³â, ðåöåíçåíò³â ³ ðåäàêòîð³â òà ¿õ íåçãîäà ç ð³øåííÿì ðåäàêòîð³â ËÌ×, çàòðèìêè
ó ðåöåíçóâàíí³ ìàíóñêðèïò³â, ïîðóøåííÿ ðåäàêòîðñüêîãî ñåðâ³ñó, ðîçãëÿäàòèìóòüñÿ â³äïîâ³-
äàëüíèì ðåäàêòîðîì (aml_lnmu@meduniv.lviv.ua) ç çàëó÷åííÿì ðåäàêòîðà â³äïîâ³äàëüíîãî çà
ïóáë³êàö³éíó åòèêó ³ çîâí³øí³õ íåçàëåæíèõ åêñïåðò³â ó ðàç³ íåîáõ³äíîñò³.

Ðåäàêòîðè ËÌ× êåðóþòüñÿ ïðèíöèïàìè COPE ï³ä ÷àñ ðîçãëÿäó ñêàðã, àïåëÿö³é òà ð³çíèõ
åòè÷íèõ ïèòàíü https://publicationethics.org/core-practices.

Ðåäàêö³éíà íåçàëåæí³ñòü
ËÌ× ô³íàíñóºòüñÿ ³ äðóêóºòüñÿ Ëüâ³âñüêèì íàö³îíàëüíèì ìåäè÷íèì óí³âåðñèòåòîì ³ìåí³ Äàíèëà
Ãàëèöüêîãî.

Âèäàâåöü óòðèìóº îô³ñ ðåäàêö³¿ æóðíàëó çà íàñòóïíîþ àäðåñîþ: Æóðíàë “Ëüâ³âñüêèé ìå-
äè÷íèé ÷àñîïèñ” (“Acta Medica Leopoliensia”), Ëüâ³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò ³ìåí³
Äàíèëà Ãàëèöüêîãî, âóë. Ïåêàðñüêà, 69, 79010, Ëüâ³â. Óêðà¿íà; E-mail: aml.lnmu@gmail.com

ËÌ× íàäàº ð³âí³ ìîæëèâîñò³ äëÿ ïóáë³êàö³é ìàòåð³àë³â â³ä ³íøèõ óêðà¿íñüêèõ òà íåóêðà-
¿íñüêèõ äîñë³äíèöüêèõ òà  àêàäåì³÷íèõ óñòàíîâ.

Ïðîöåäóðà â³äáîðó ñòàòåé â ËÌ× ïðîâîäèòüñÿ áàçóþ÷èñü íà ¿õ íàóêîâ³é ÿêîñò³, äîòðèìàíí³
åòè÷íèõ íîðì, ÷èòàáåëüíîñò³ òà ïðàêòè÷íîìó çíà÷åííþ äëÿ îõîðîíè çäîðîâ’ÿ.

Íåçàëåæíà ðåäàêö³éíà ïîë³òèêà Ðåäàêòîð³â æóðíàëó â³äïîâ³äàº «Ñòîñóíêàì ì³æ ãîëîâíèì
ðåäàêòîðîì æóðíàëó ³ âëàñíèêàìè» Âñåñâ³òíüî¿ Àñîö³àö³¿ Ìåäè÷íèõ Ðåäàêòîð³â (WAME)
http://wame.org

Instructions for authors                                                                                                                Ïðàâèëà äëÿ àâòîð³â
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INSTRUCTIONS FOR AUTHORS

Acta Medica Leopoliensia (AML, L’vivs’kyii medychnyii chasopys; https://amljournal.com/;
pISSN 1029-4244; eISSN 2415-3303) is an international, platinum open access, peer-reviewed journal
in general medicine. Founded in 1994, this Journal online and print issues are published quarterly in
March, June, September and December. It is funded and published by Danylo Halytsky Lviv National
Medical University (established November 16, 1784).

Initially established as a platform for publicizing research works of Lviv academics, AML is now
aimed to offer its services to international authors with an interest in theoretical and clinical medicine.
Submissions in Ukrainian and English are welcome from professionals working in medicine and allied
fields of science. To increase the visibility and implications of published works, submissions in standard
American or British English are encouraged. Research topics of interest to medical and healthcare
professionals in Ukraine and neighbouring Eastern European countries are prioritized. Evidence-based
reviews, original research, case studies, and expert opinion are the absolute priority for this periodical.

AML Editorial Board is a founding member of the Ukrainian Council of Science Editors (UCSE),
and it declares adherence to the updated recommendations of the International Committee of Medical
Journal Editors (ICMJE), the Committee on Publication Ethics (COPE), The Council of Science Editors
(CSE), and Open Access Scholarly Publishers Association (OASPA).

The Journal responsible editors will preserve the published works through reliable open-access
platforms and digital libraries. Global bibliographic databases will be regularly contacted to record
bibliographic information and monitor citation metrics. Selected works will be promoted on social
media channels to attract the attention of the global readership and reveal trending articles. Editorial
policies and priorities will be regularly updated in line with the authors’ and readers’ professional
interests and recorded article-level metrics such as views, downloads, citations and the Journal editorial
board members’ recommendations.

Aims and Scope
Acta Medica Leopoliensia (AML) aims to publish evidence-based research, reviews, and other articles
types of interest to medical and healthcare professionals in Ukraine and other Eastern European
countries. Accordingly, the scope of interests includes priority research topics related to theoretical
and clinical medicine in Ukraine and Eastern Europe. Submissions with properly formulated hypotheses,
innovative ideas, robust research and statistical methods, well-edited texts and abstracts, and validated
references lists will be prioritized. To preserve and nurture traditions of this academic journal, expert
opinion articles of Lviv academics and representatives of national and regional research and academic
institutions will be regularly published. Priority of these type of actively solicited items will be evaluated
in view of their relevance to the interests of Eastern European readership.

The following is a non-exhaustive list of priority research topics:
·  Innovations in pathophysiology, diagnosis, treatment and prevention of internal diseases common in
Ukraine and East Europe
·  Clinical aspects of tuberculosis, HIV/AIDS, Lyme borreliosis (Lyme disease)
·  Medicine during the COVID-19 pandemic
·  Diseases of ageing
·  Organ transplantation
·  Allergology and immunology
·  Imaging and radiology
·  Radiation hygiene in Eastern Europe
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·  War and medicine
·  Innovations in established and emerging academic disciplines
·  Digitization in clinical medicine

Article categories and reporting recommendations
The AML publishes the following types of articles:  narrative reviews with comprehensive and
systematic search strategies, systematic reviews, expert opinion, original research, case-based reviews,
case reports, letters, and information articles.

The authors of narrative reviews are advised to consult recommendations on comprehensive
and systematic searches and provide details of using keywords and datelines of document retrieval in
their search strategies.

The authors of systematic reviews are advised to prospectively register protocols of their reviews
with the PROSPERO registry, plan comprehensive and systematic searches through MEDLINE/
PubMed, Scopus, Web of Science, Cochrane Central Register of Controlled Trials (CENTRAL) and
reliable specialist databases. Analysis of retrieved sources using PICO (Population, Intervention,
Comparator, Outcome) framework and reporting in line with the PRISMA standard is strongly advisable.

Original research papers and abstracts should include Introduction, Methods, Results, Discussion
and Conclusion (IMRAD structure).

The following global editorial recommendations are essential for authors who plan to submit
their works to this Journal:
·  Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly work in Medical
Journals (updated December, 2019)
·  CSE’s White Paper on Promoting Integrity in Scientific Journal Publications

Reporting original research in line with the following EQUATOR Network standards and related
extensions is also strongly recommended:
·  Randomized trials CONSORT
·  Observational studies STROBE
·  E-Survey studies CHERRIES
·  Case reports CARE
·  Animal preclinical studies ARRIVE

Language editing, referencing, and formatting
The AML is a bilingual (Ukrainian and English) journal. However, well-edited submissions in either
American or British English are strongly encouraged to reach out to Ukrainian and other researchers
from other countries and expand their research and academic collaboration. Standard American and
British English styles, but not mixture in a single manuscript, is welcome. The authors should take
extra effort to substantively edit and correct their manuscripts. The following free software can be
employed for pre-submission language checks and editing:

https://prowritingaid.com/
https://www.grammarly.com/
The Journal Language Editors will check the readability of submissions to recommend additional

edits, if necessary. Manuscripts with poor language may be rejected outright. No substantive language
editing services will be offered by this Journal. The authors are reminded that all manuscripts are
checked for similarities and copying of texts, graphics, and ideas. To have their manuscripts published,
they have to avoid copying any sentences or larger passages of text and graphics from published
works. The Editors may request Disclaimers stating that no part of submitted manuscripts is copied or
published elsewhere in whole or in part.

Instructions for authors                                                                                                                Ïðàâèëà äëÿ àâòîð³â
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The authors are also reminded that each published scientific fact should be linked to highly
relevant references, preferably from widely visible bibliographic databases such as Scopus and Web
of Science and with Digital Object Identifiers (DOI). Referring to each scientific fact requires at least
one reference. Multiple examples of similar references (more than 3) are not advisable.

The authors have to retrieve and cite primary rather than secondary references. They should
read all cited references to be familiar with all cited points and to justify the referencing. In this regard,
the Journal Editors adhere to the principles of the San Francisco Declaration on Research Assessment
(DORA) that can also be useful for the authors too. The following Recommendations of the Integrity
of Citations and References can be consulted to cite highly relevant and ethical sources.

The AML requires citing and referencing in line with the Vancouver style and the guidance of
the International Committee of Medical Journal Editors (ICMJE). References are cited in the text
numerically in square brackets (e.g., [1, 2, 3]) and presented at the end of the manuscript in chronological
order – those cited first are listed at top of the Reference list. The reference lists should include only
items discussed in the text. The authors should be familiar with contents of all cited items and ensure
that all these items can be found in the Reference lists.

Full bibliographic information on a reference should include author name(s), article title, source
title as in the National Library of Medicine (NLM) of the US Catalog. Bibliographic information
on a journal article includes an author’s surname followed by no more than 2 initials. If there is more
than 1 author, all authors’ names should be separated by commas and spaces. For manuscripts with up
to 6 authors, all authors should be listed. In the case of more than 3 authors, the first 3 authors are
listed and then et al. is added. Only the first word of the article title and words that normally begin with
a capital letter are capitalized.

Examples of reference formatting:
1. Journal article
Malysheva KV, Spasyuk IM, Pavlenko OK, Stoika RS, Gorchynskyi OG. Generation of optimized
preparations of bone morphogenetic proteins for bone regeneration. Ukr Biochem J 2016;88(6):87–97.
2. Book
Hong GD, Kim C, Park J. JKMS Reference Style: a Guide for Authors. 5th ed. Seoul, Korea: Daehakro
Press; 2017.
3. Web source

Read the  Budapest  Open  Access initiative.  [Updated  2002]. [Accessed  April  16,  2019].
http://www.budapestopenaccessinitiative.org/read.

Tables should be sent in a separate file, in Word format. These should be numbered according to
the order they appear in the text. Table numbers and titles must be placed above the table, with any
explanatory notes below it. Providing concise information with clearly mentioned units of laboratory
and demographic parameters and accurately noted abbreviations ensure the self-explanatory origin of
tables. Authors should avoid duplicating information in the text and tables. Additional tips on table
formatting are presented at https://pubmed.ncbi.nlm.nih.gov/19296024/

Figures should be presented at high resolution (at least 300 dpi), each one in a separate Microsoft
Office file. Tips on figure formatting are presented at: https://pubmed.ncbi.nlm.nih.gov/19352565/

Photographs, images, and video clips should be presented in high resolution (at least 300 dpi)
in TIFF and/or JPG formats for photographs and MP4 or AVI format for videos. Patients’ identities
should be properly masked by blinding eyes and omitting patient names. Tips on preparing quality
illustrations are presented at: https://pubmed.ncbi.nlm.nih.gov/19421674/

Authors should avoid using abbreviations in titles and subtitles. In-text abbreviations should be
explained when mentioned first. Confusing abbreviations should be avoided (e.g., Open Access [OA],



163

ISSN 1029 - 4244 (Print)                                                               Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2024. Ò. 30. ¹ 1-2
eISSN 2415-3303 (Online)                                                                               Acta Medica Leopoliensia 2024;30(1-2)

Osteoarthritis [OA]).
Manuscript parts
· Title page

This page includes:
·  The manuscript title. It should be concise, sufficiently informative, and reflective of the main keywords.
·  Name, middle name initial (optional), and last name of each author
·  Affiliations of each author (Department/unit, Organisation/university, City, Country) and each author's
email address
·  Full name, address, and e-mail address of the corresponding author
·  Abstract

Abstracts of original research and narrative and systematic review articles should be structured
(Introduction, Methods, Results, Conclusion) and limited to 300 words. For other types of articles,
non-structured abstracts with up to 200 words are acceptable. Editorials, letters, and information items
should not include abstracts. Abstracts of original research should briefly describe the background,
aim, subject characteristics, inclusion and exclusion criteria, employed methods, important results
(reporting essential statistical data, means or medians, absolute numbers with percentages, P values
with 95% Confidence Intervals, avoiding unnecessary precision in digits after decimal points), and
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