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Ðîáîòà º ôðàãìåíòîì êîìïëåêñíî¿ ³í³ö³àòèâ-
íî¿ òåìè êàôåäðè ï³ñëÿäèïëîìíî¿ îñâ³òè ë³êàð³â 
ñòîìàòîëîã³â–îðòîïåä³â Âèùîãî äåðæàâíîãî íà-
â÷àëüíîãî çàêëàäó Óêðà¿íè “Óêðà¿íñüêà ìåäè÷íà 
ñòîìàòîëîã³÷íà àêàäåì³ÿ” “Âïëèâ ñòîìàòîëîã³÷íèõ 
êîíñòðóêö³é é ìàòåð³àë³â íà ïðîòåçíå ïîëå òà àäàï-
òàö³éí³ âëàñòèâîñò³ îðãàí³çìó” (¹ äåðæàâíî¿ ðåº-
ñòðàö³¿ 0116U004188).

Âñòóï. Îö³íêà ôóíêö³îíàëüíîãî ñòàíó æóâàëüíèõ 
ì’ÿç³â ïðè  ÷àñòêîâ³é âòðàò³ çóá³â [2,3,4] ïîêàçàëà, 
ùî ¿õíÿ àêòèâí³ñòü çíèæóºòüñÿ òèì ìåíøå, ÷èì á³ëü-
øå çáåð³ãàºòüñÿ îêëþç³éíèõ êîíòàêò³â. Âèêîðèñòî-
âóþ÷è êîìï’þòåðíó òîìîãðàô³þ, Mecall i Rosenfeld 
[7] çíàéøëè çìåíøåííÿ îá’ºìó æóâàëüíèõ íàâàíòà-
æåíü ïðè ÷àñòêîâ³é âòðàò³ çóá³â òà çìåíøåíí³ çóá-
íèõ êîíòàêò³â. Íà äóìêó Carossa ç³ ñï³âàâòîðàìè [6], 
äèñáàëàíñ ó ðîçïîä³ë³ æóâàëüíèõ íàâàíòàæåíü ïðè-
çâîäèòü äî îäíîñòîðîííüî¿ ì’ÿçîâî¿ ã³ïåðàêòèâ-
íîñò³, ùî ó ñâîþ ÷åðãó âèêëèêàº ³íø³ êàðä³îìàíäè-
áóëÿðí³ ïîðóøåííÿ. Äî òàêèõ ïîðóøåíü â³äíîñÿòüñÿ 
çì³íè ó ñêðîíåâî-íèæíüîùåëåïíîìó ñóãëîá³. Äëÿ ¿õ 
óñóíåííÿ íåîáõ³äíà ñòàá³ë³çàö³ÿ îêëþç³éíèõ ñï³â-
â³äíîøåíü. Ôóíêö³îíàëüí³ çì³íè ïðè  îðòîïåäè÷-
íîìó ë³êóâàíí³ âòîðèííèõ äåôîðìàö³é æóâàëüíîãî 
àïàðàòó äîñë³äæåí³ Ì.Ä. Êîðîëü [1], âèêîðèñòîâó-
þ÷è ðÿä ôóíêö³îíàëüíèõ ìåòîä³â. Ìåòîä òðèêîîð-
äèíàòíî¿ ìàñòèêàö³îãðàô³¿ ðîçðîáëåíî ².Ñ. Ðóá³íèì 
ó 1965 ðîö³ [5]. Îö³íþþ÷è ðå´³îíàðíèé êðîâîîá³ã 
ïðè ð³çíîìó ñòóïåí³ äåôîðìàö³é, àâòîð çíàéøîâ, 
ùî ïðè ïåðøîìó ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ éîãî 
³íòåíñèâíîñò³, ïðè äðóãîìó ³ òðåòüîìó – çìåíøåí-
íÿ ç ÿâèùàìè âàçîêîíñòðèêö³¿. Ù³ëüí³ñòü ê³ñòêîâî¿ 
òêàíèíè çìåíøóºòüñÿ â³äðàçó ï³ñëÿ âòðàòè çóáà, ³ 
ïèòàííÿ ïðî ðîçâèòîê äåôîðìàö³¿ çóáíîãî ðÿäó º, 
íà äóìêó àâòîðà, ïèòàííÿì ÷àñó. Ïðè öüîìó çá³ëü-
øóºòüñÿ ÷àñ æóâàííÿ õàð÷îâîãî ïðîäóêòó ³ ïåðåâà-
æàþòü âåðòèêàëüí³ ðóõè íèæíüî¿ ùåëåïè. Ç íàðîñ-
òàííÿì ñòóïåíÿ äåôîðìàö³¿ ïîðîçí³ñòü ê³ñòêîâî¿ 
òêàíèíè íàðîñòàº ³ çá³ëüøóºòüñÿ àìïë³òóäà áîêîâèõ 
ðóõ³â íèæíüî¿ ùåëåïè. Ï³ñëÿ ïðîâåäåííÿ îðòîïå-
äè÷íîãî ë³êóâàííÿ ïðè ²²-ó ³ ²²²-ó ñòóïåí³ äåôîðìàö³é 
íîâå â³äíîâëåííÿ æóâàëüíî¿ ôóíêö³¿ íå â³äáóâàºòü-
ñÿ, ÿê íå â³äáóâàºòüñÿ ³ â³äíîâëåííÿ ðå´³îíàðíîãî 
êðîâîîá³ãó òà ù³ëüíîñò³ ùåëåïíî¿ ê³ñòêè.

Â îðòîïåäè÷í³é ñòîìàòîëîã³¿ åëåêòðîì³îãðàô³þ 
çàñòîñîâóþòü äëÿ âèÿâëåííÿ ïîðóøåíü ôóíêö³é 
ïåðèôåðè÷íîãî íåéðîìîòîðíîãî àïàðàòó ³ êîîðäè-
íàö³¿ ðîáîòè ì’ÿç³â ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè. Â³ä-
õèëåííÿ åëåêòðîì³îãðàô³÷íèõ ïîêàçíèê³â â³ä íîðìè 
º ðåçóëüòàòîì çì³íè óìîâ ¿õíüîãî ôóíêö³îíóâàííÿ.

Ìåòà äîñë³äæåííÿ. Âèçíà÷èòè ôóíêö³îíàëüíó 
àêòèâí³ñòü âëàñíå æóâàëüíèõ ì’ÿç³â ïðè ³íòàêòíèõ 
çóáíèõ ðÿäàõ, à òàêîæ ïðè äåôåêòàõ ³ äåôîðìàö³ÿõ 
çóáíèõ ðÿä³â.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ äîñÿãíåí-
íÿ ìåòè äîñë³äæåííÿ áóëî ïðîâåäåíî êîìïëåêñíå 
îáñòåæåííÿ 107 çäîðîâèõ îñ³á ç ³íòàêòíèìè çóáíè-
ìè ðÿäàìè (êîíòðîëüíà ãðóïà) ³ 217 îñ³á ³ç ÷àñòêî-
âîþ âòðàòîþ çóá³â ³ ð³çíèìè ôîðìàìè äåôîðìàö³¿ 
çóáíèõ ðÿä³â, â³êîì â³ä 21 ðîêó äî 40 ðîê³â ³ç çàâåð-
øåíèì ôîðìóâàííÿì çóáîùåëåïíî¿ ñèñòåìè. Â³êî-
âå îáìåæåííÿ ïîâ’ÿçàíå ç òèì, ùî äîñë³äæóâàâñÿ 
êîíòèíãåíò îñ³á, ÿê³ ïåðåáóâàëè ó ïåð³îä³ â³äíîñíî¿ 
ñòàá³ëüíîñò³ ùîäî âèòðèâàëîñò³ ïàðîäîíòà ³ áåç ïà-
òîëîã³÷íèõ çì³í ç áîêó ïàðîäîíòà. 

Âèÿâëåííÿ ïîðóøåíü ôóíêö³îíàëüíî¿ àêòèâíîñò³ 
æóâàëüíèõ ì’ÿç³â ïðè äåôåêòàõ ³ äåôîðìàö³ÿõ çóá-
íèõ ðÿä³â âèêîðèñòîâó÷è ïîâåðõíåâó (³íòåðôåðåí-
ö³éíó) åëåêòðîì³îãðàô³þ. Îö³íþâàëè á³îåëåêòðè÷íó 
àêòèâí³ñòü âëàñíå æóâàëüíèõ ì’ÿç³â çë³âà ³ ñïðàâà. 
ÅÌÃ-äîñë³äæåííÿ ïðîâîäèëè çà äîïîìîãîþ íà-
øê³ðíèõ åëåêòðîä³â ïëîùåþ 3 ìì2. Åëåêòðîì³îãðà-
ô³þ æóâàëüíèõ ì’ÿç³â çä³éñíþâàëè çà äîïîìîãîþ 
êîìï’þòåðèçîâàíî¿ ìåòîäèêè íà àïàðàò³ ô³ðìè 
“Ìåäèêîð”.

Äëÿ âèÿâëåííÿ ïîðóøåíü ôóíêö³îíàëüíî¿ àêòèâ-
íîñò³ æóâàëüíèõ ì’ÿç³â ïðè äåôåêòàõ ³ äåôîðìàö³ÿõ 
çóáíèõ ðÿä³â ¿¿ ïðîâîäèëè â êîíòðîëüí³é ãðóï³ (ïðè 
³íòàêòíèõ çóáíèõ ðÿäàõ). Äëÿ âèçíà÷åííÿ ôóíêö³î-
íàëüíîãî ñòàíó æóâàëüíèõ ì’ÿç³â âèêîðèñòîâóâàëè 
æóâàëüíó ïðîáó – æóâàííÿ øìàòî÷êà ÷îðíîãî õë³áà 
ðîçì³ðîì 1 ñì3 ³ âàãîþ 2 ã. 

Ïðè àíàë³ç³ åëåêòðîì³îãðàì âèçíà÷àëè: 1) àìï-
ë³òóäó â ìêâ; 2) ÷àñ àêòèâíîñò³ (Òà); 3) ÷àñ ñïîêîþ 
(Òñ); 4) â³äíîøåííÿ Òà/Òñ. Ïðè ðåºñòðàö³¿ ÅÌÃ îä-
íîéìåííèõ ì’ÿç³â çâåðòàëè óâàãó íà íàÿâí³ñòü àñè-
ìåòð³¿ ¿õíüî¿ àêòèâíîñò³, ùî ñâ³ä÷èëî á ïðî ñåðéîçí³ 
ïîðóøåííÿ ó ðîáîò³ æóâàëüíîãî àïàðàòó.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåí-
íÿ. Ïðîâåäåíà ê³ëüê³ñíà ³ ñòàòèñòè÷íà îáðîáêà 
ÅÌÃ ïîêàçàëà, ùî æóâàííÿ 1 ñì3 ÷îðíîãî õë³áà 
(ôóíêö³îíàëüíà ïðîáà) ³íòàêòíèìè çóáíèìè ðÿäà-
ìè õàðàêòåðèçóºòüñÿ â ñåðåäíüîìó ð³âíîì³ðíèì 
ðîçïîä³ëîì ÷àñó àêòèâíîñò³ ³ ñïîêîþ â îäíîìó äèíà-
ì³÷íîìó öèêë³: 0,32 ³ 0,36 ñåê. (êîåô³ö³ºíò àêòèâíîñò³ –  
Ê= 0,89). Ê³ëüê³ñòü æóâàëüíèõ ðóõ³â áóëà â ìåæàõ 30 
çà 1 ôóíêö³îíàëüíó ïðîáó (òàáë.).

Àíàë³ç çàïèñ³â ÅÌÃ ïðè äîâ³ëüíîìó æóâàíí³ äî-
çâîëèâ âèçíà÷èòè ïåâí³ ÿê³ñí³ çì³íè, ñåðåä ÿêèõ 
íàñàìïåðåä âàðòî âèçíàòè ÷³òêó ðîç÷ëåíîâàí³ñòü 
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ñòðóêòóðè çàïèñó, òîáòî çì³íó çàëï³â çáóäæåííÿ 
ç ïåð³îäàìè â³äíîñíîãî á³îåëåêòðè÷íîãî ñïîêîþ. 
Ñèëà çáóäæåííÿ íàðîñòàº äî ñåðåäèíè çàëïó àê-

òèâíîñò³, ïîñòóïîâî íàáëèæàþ÷èñü äî éîãî ê³íöÿ. 
Ó çä³éñíåíí³ äîâ³ëüíîãî æóâàííÿ âëàñíå æóâàëü-

í³ ì’ÿçè îáîõ áîê³â áåðóòü îäíàêîâó ó÷àñòü, íå â³ä-
ð³çíÿþ÷èñü âèðàæåíîþ ôóíêö³îíàëüíîþ àñèìåòð³-
ºþ.

Îòðèìàí³ äàí³ ïîñëóæèëè êðèòåð³ºì äëÿ ïîð³â-
íÿëüíî¿ îö³íêè æóâàëüíî¿ ìóñêóëàòóðè ïðè ð³çíèõ 
ïàòîëîã³÷íèõ ñòàíàõ – äåôåêòàõ çóáíîãî ðÿäó ³ éîãî 
äåôîðìàö³ÿõ (ðèñ. 1).

Ïðè äåô³öèò³ çóáíîãî ðÿäó 
÷èñëî æóâàëüíèõ ðóõ³â çðîñòàëî 
íà 14,1%, òðèâàë³ñòü æóâàëüíîãî 
ïåð³îäó – íà 11,8% (òàáë.). Àìï-
ë³òóäà ÅÌÃ ñêðîíåâèõ ì’ÿç³â çíè-
æóâàëàñÿ íà 33,6%.

ßê áóëî ñêàçàíî âèùå, íàìè 
áóëè ïðîâåäåí³ ôóíêö³îíàëüí³ 
äîñë³äæåííÿ ãåìîäèíàì³êè ïðè 
3-õ ñòóïåíÿõ äåôîðìàö³¿ çóáíîãî 
ðÿäó. Ïðè öüîìó åëåêòðîì³îãðà-
ô³÷íå äîñë³äæåííÿ ïîêàçàëî, ùî 
ê³ëüê³ñòü æóâàëüíèõ ðóõ³â çá³ëüøó-
âàëàñÿ â ö³ëîìó â 1,5-2 ðàçè.

Ç³ çá³ëüøåííÿì ñòóïåíÿ äå-
ôîðìàö³¿ ¿õ ê³ëüê³ñòü áóëà íàéá³ëüøîþ. ×àñ á³îåëåê-
òðè÷íî¿ àêòèâíîñò³ çá³ëüøèâñÿ íà 0,07–0,10 ñåê. 

ïîð³âíÿíî ç ³íòàêòíèìè çóáíèìè 
ðÿäàìè. Âèíèêàëà àñèìåòð³ÿ ó 
ôóíêö³îíàëüí³é àêòèâíîñò³ âëàñ-
íå æóâàëüíèõ ³ ñêðîíåâèõ ì’ÿç³â. 

Íà ðèñóíêàõ 2, 3 ïîêàçàíà 
àñèìåòð³ÿ ó ôóíêö³îíàëüí³é àê-
òèâíîñò³ âëàñíå æóâàëüíèõ ì’ÿç³â 
çë³âà (ë³âèé êàíàë) òà ñïðàâà 
(ïðàâèé êàíàë) ïðè äåôîðìàö³¿ 
çóáíîãî ðÿäó.

Òàêèì ÷èíîì, åëåêòðîì³îãðà-
ô³÷íå äîñë³äæåííÿ æóâàëüíèõ 
ì’ÿç³â ïîêàçàëî, ùî ³ç âòðàòîþ 
çóá³â ³ äåôîðìàö³ºþ çóáíîãî ðÿäó 
ïîðóøóºòüñÿ ñèíõðîíí³ñòü ó ¿õí³é 
ðîáîò³ ³ çá³ëüøóºòüñÿ ÷àñ ðîáîòè 
äëÿ çä³éñíåííÿ æóâàëüíî¿ ôóíêö³¿. 

Óñ³ ö³ çì³íè º êîìïåíñàòîðíî-ïðèñòîñóâàëüíèìè â 
ä³ÿëüíîñò³ æóâàëüíîãî àïàðàòó ïðè ïîÿâ³ â íüîìó 
ñòðóêòóðíèõ ïîðóøåíü.

Êîìïëåêñ êë³í³êî-ìîðôîìåòðè÷íèõ ³ ôóíêö³î-
íàëüíèõ äîñë³äæåíü äàâ çìîãó âèçíà÷èòè îñîáëè-
âîñò³ ìîðôîëîã³÷íî¿ ïîáóäîâè ³ ôóíêö³îíàëüíèé 
ñòàí çóáîùåëåïíî¿ ñèñòåìè ó â³êîâîìó àñïåêò³, 
ìîðôî-ôóíêö³îíàëüíó õàðàêòåðèñòèêó ³íòàêòíîãî 
æóâàëüíîãî àïàðàòó, à òàêîæ ò³ çì³íè, ÿê³ òðàïëÿ-
þòüñÿ ïðè íàÿâíîñò³ äåôåêò³â çóáíèõ ðÿä³â.

Âèñíîâêè. Ôóíêö³îíàëüí³ äîñë³äæåííÿ äîçâî-
ëèëè âñòàíîâèòè ïîêàçíèêè âè-
òðèâàëîñò³ ïàðîäîíòà äëÿ ãðóï 
³íòàêòíèõ çóá³â, à òàêîæ çóá³â âè-
êëþ÷åíèõ ç ôóíêö³¿, àáî òèõ, ÿê³ 
ñïðèÿþòü äîäàòêîâîìó íàâàíòà-
æåííþ ó ì³ñöÿõ ðîçòàøóâàííÿ äå-
ôåêòó çóáíîãî ðÿäó.

Âèçíà÷åí³ çàêîíîì³ðíîñò³ ³í-
òàêòíîãî æóâàëüíîãî àïàðàòó 
ñòàëè âèõ³äíèì ìàòåð³àëîì äëÿ 
ïîð³âíÿííÿ ³ç ñòàíîì, ùî âèíè-
êàº â ðàç³ ðîçâèòêó äåôîðìàö³é. 
Íà ö³é ï³äñòàâ³ âèâ÷åíèé ñòó-
ï³íü ôóíêö³îíàëüíèõ ïîðóøåíü ³ 
âïëèâ ð³çíèõ îðòîïåäè÷íèõ êîí-
ñòðóêö³é íà ïðîöåñ ïåðåáóäîâè 
çóáíèõ ðÿä³â. Öå äàëî çìîãó îá-
´ðóíòóâàòè êë³í³÷í³ ï³äõîäè äî âè-

Òàáëèöÿ.

Ñåðåäí³ çíà÷åííÿ (M±m) òèì÷àñîâèõ (ó ñåê.) ³ àìïë³òóäíèõ 
(ó ìêÂ) ÅÌÃ- õàðàêòåðèñòèê ôóíêö³îíóâàííÿ æóâàëüíèõ 

ì'ÿç³â ïðè äåôåêò³ çóáíèõ ðÿä³â

Ñòàí 
çóáíèõ ðÿä³â

Âëàñíå æóâàëüí³ ì’ÿçè Òåðì³í  
æóâàëüíîãî

ïåð³îäó

×èñëî  
æóâàëüíèõ  

ðóõ³âÒ
à
ñåê. Ò

ï
 ñåê. ÀìêÂ

Äåôåêò 
çóáíîãî ðÿäó

0,26 ± 0,01 0,27 ± 0,02 225 ± 10 19,6 ± 1,5 32 ± 3

²íòàêòí³ 
çóáí³ ðÿäè

0,31 ± 0,02 0,32 ± 0,02 322 ± 17 17,3 ± 1,9 28 ± 3

Ðèñ. 1. ÅÌÃ ïîêàçíèêè ôóíêö³îíóâàííÿ âëàñíî æóâàëüíèõ ì’ÿç³â  
ïðè äåôåêò³ çóáíèõ ðÿä³â.

Ðèñ. 2. Ôóíêö³îíàëüíà àêòèâí³ñòü ë³âîãî âëàñíå æóâàëüíîãî ì’ÿçà ïðè 
äåíòàëüí³é ôîðì³ äåôîðìàö³¿ çóáíîãî ðÿäó (ë³âèé êàíàë).
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áîðó ïëàíó ë³êóâàííÿ õâîðèõ ³ç 

âòîðèííèìè äåôîðìàö³ÿìè çóá-

íèõ ðÿä³â. 

Ïåðñïåêòèâè ïîäàëüøèõ 

äîñë³äæåíü. Âèâ÷åííÿ ñòóïåíþ 

ôóíêö³îíàëüíèõ ïîðóøåíü ç áîêó 

çóáî–ùåëåïîâî¿ ñèñòåìè ³ âïëèâ 

ð³çíèõ îðòîïåäè÷íèõ êîíñòðóê-

ö³é íà ïðîöåñ ïåðåáóäîâè çóáíèõ 

ðÿä³â, à îñîáëèâî ïðè âòîðèííèõ 

äåôîðìàö³ÿõ ïîòðåáóº ïîäàëü-

øîãî âèâ÷åííÿ äëÿ âèáîðó êîí-

ñòðóêö³¿ ïðîòåçà.
Ðèñ. 3. Ôóíêö³îíàëüíà àêòèâí³ñòü ïðàâîãî âëàñíå æóâàëüíîãî ì’ÿçà ïðè 

äåíòî-àëüâåîëÿðí³é ôîðì³ äåôîðìàö³¿ çóáíîãî ðÿäó (ïðàâèé êàíàë).
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FUNCTIONAL ACTIVITY OF MASTICATORY MUSCLES IN CASE OF INTACT DENTITIONS, DEFECTS AND 

DEFORMITIES OF DENTITIONS

Korol M. D., Nidzelskyi M. Ya., Korol D. M., Tkachenko I. M., 

Pysarenko O. A.

Abstract. The research findings of the masticatory muscles functional activity in patients with intact dentitions 

as well as defects and deformations of dentitions were presented in the article. 

The comprehensive examination was carried out to achieve the aim of investigation. The examination group 

included 324 patients with intact dentitions (control group), and loss of teeth, as well as various forms of dentition 

deformation, aged from 21 to 40 years without pathological changes of periodontium.

To reveal disorders of functional activity of the masticatory muscles in case of dentition defects and deformations, 

the examination of the control group patients with intact dentitions was carried out.

While analysing the electromyograms it was determined: 1) amplitude in μV; 2) activity time (AT); 3) time of 

rest (RT); 4) ratio AT / RT. The asymmetry of masticatory muscles activity was observed when recording EMG, that 

indicated serious disorders of the masticatory apparatus functioning.

The degree of functional disorders and the effect of different prostheses on adjustment process of dentitions 

have been studied. The research findings enabled to substantiate the clinical approaches to the choice of the 

treatment plan of patients with secondary deformities of dentition.

The quantitative and statistical assessment of EMG has determined that mastication of 1 cm3 of bread (functional 

test) by intact dentitions is characterized by eaqual distribution of activity time and rest time in one dynamic cycle 

on the average: 0.32 and 0.36 seconds (activity coefficient – K= 0.89). The number of masticatory movements was 

within 30 in 1 functional test.

Analysis of EMG records in case of spontaneous mastication enabled to determine certain qualitative changes, 

namely, clear division of the record structure, that is, the change of excitation periods with the periods of relative 

bioelectrical rest. Excitation power was growing up to the middle of the activity peak, gradually approaching its end.

The mastication process involved masticatory muscles of both sides without pronounced functional asymmetry. 

The research data provided the criterion for comparative evaluation of masticatory muscles in various pathological 

conditions – defects of dentition and its deformations).

In case of dentition deficiency, the number of mastication movements was increased by 14.1%, the duration of 

mastication period – by 11.8%.

The functional studies of hemodynamics with 3 degrees of dentition deformation have been conducted by the 

authors. The electromyographic study has determined that the number of mastication movements was increased in 

general in 1.5–2 times. The increase of deformation degree provided their greatest number. The time of bioelectric 

activity has increased by 0.07–0.10 seconds compared with intact dentitions. The asymmetry in functional activity 

of the masticatory and temporal muscles has occured.

Consequently, the electromyographic study of masticatory muscles has determined that the loss of teeth and 

dentition deformation caused the disorder in synchronicity of their functioning and the time for mastication process 

was increased. All these changes are compensatory-adaptive in the masticatory apparatus functioning in case of 

structural disorders.

Keywords: masticatory muscles, electromyography, intact masticatory apparatus, defects and deformations 

of dentitions.
Ðåöåíçåíò — ïðîô. Êóðîºäîâà Â. Ä.

Ñòàòòÿ íàä³éøëà 10.06.2017 ðîêó
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