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Ðåçþìå. Ïðîâåäåíî óëüòðàçâóêîâå äîñë³äæåííÿ ãåìîäèíàì³êè

àðòåð³é ÿçèêà â Â-ðåæèì³, â ïîºäàíí³ ç êîëüîðîâèì äîïïëå-

ðîâcüêèì êàðòóâàííÿì ³ äîïïëåðîìåòð³ºþ ó 42 çäîðîâèõ îñ³á

ìîëîäîãî â³êó. Âñòàíîâëåí³ åõîãðàô³÷í³ êðèòåð³¿ êðîâîòîêó â a.

Profunda linguae, ¿¿ ÿê³ñí³ òà  ê³ëüê³ñí³ õàðàêòåðèñòèêè.

Êëþ÷îâ³ ñëîâà: óëüòðàçâóêîâå

äîñë³äæåííÿ, ãåìîäèíàì³êà,

àðòåð³¿ ÿçèêà

Âñòóï

Ó ñó÷àñíèõ óìîâàõ óëüòðàçâóêîâå äîñë³ä-
æåííÿ º íîâèì ôóíêö³îíàëüíèì ìåòîäîì îáñòå-
æåííÿ ñòîìàòîëîã³÷íèõ õâîðèõ. Äàíèé ìåòîä â³ä-
ð³çíÿºòüñÿ â³äíîñíîþ ïðîñòîòîþ, íåøê³äëèâ³ñòþ,
íå³íâàçèâí³ñòþ, âèñîêîþ ³íôîðìàòèâí³ñòþ ³ ìîæ-
ëèâ³ñòþ ïðîâåäåííÿ ìîí³òîðèíãó çàõâîðþâàííÿ
[3,5,6,10].

Âèñîêà  çäàòí³ñòü ñó÷àñíèõ óëüòðàçâóêîâèõ
àïàðàò³â äîçâîëÿº îòðèìóâàòè ³íôîðìàö³þ ïðî
ñòðóêòóðíèé ñòàí äîñë³äæóâàíèõ òêàíèí, â³çóàë³-
çóâàòè àêòèâíî ôóíêö³îíóþ÷³ ñóäèíè, ïðîâîäèòè
ñïåêòðàëüíó äîïïëåðîãðàô³þ ç âèçíà÷åííÿì
ãåìîäèíàì³÷íèõ ïàðàìåòð³â [8]. Çàâäÿêè çðó÷-
íîìó ïîâåðõíåâîìó ðîçòàøóâàííþ óòâîðåííÿ ùå-
ëåïíî-ëèöåâî¿ ä³ëÿíêè ñòàëè îá'ºêòîì óëüòðàç-
âóêîâîãî äîñë³äæåííÿ. Çà äàíèìè  ñïåö³àëüíî¿ ë³-
òåðàòóðè, åõîãðàô³÷í³ äîñë³äæåííÿ ì'ÿêèõ òêàíèí
ùåëåïíî-ëèöåâî¿ ä³ëÿíêè òà ñóäèííî¿ ñèñòåìè
çàñòîñîâóþòüñÿ â ä³àãíîñòèö³ ïóõëèí ³ çàõâî-
ðþâàíü ñëèííèõ çàëîç, â îö³íö³ ñòàíó ë³ìôàòè÷íèõ
âóçë³â, ãåìîäèíàì³êè ãóá ³ òêàíèí ïàðîäîíòó [1, 2,
4, 11]. Ó òîé æå ÷àñ, ïîêàçíèêè äîïïëåðîãðà-
ô³÷íèõ äîñë³äæåíü ñóäèííîãî ðóñëà ÿçèêà íå âèâ-
÷åí³.

Äîñë³äæåííÿ àâòîð³â [3, 6, 7] ïîêàçàëè, ùî ñó-
÷àñíå óëüòðàçâóêîâå îáëàäíàííÿ äîçâîëÿº ðåºñò-
ðóâàòè êðîâîòîê ³ ïðîâîäèòè âèì³ðþâàííÿ ãåìî-
äèíàì³÷íèõ ïîêàçíèê³â ó íåâåëèêèõ çà ðîçì³ðîì
àðòåð³ÿõ, äî ÿêèõ â³äíîñèòüñÿ a. profunda linguae.
ßê â³äîìî, ãëèáîêà àðòåð³ÿ ÿçèêà ðîçòàøîâóºòüñÿ
â òîâù³ m. genioglossus. Øèðîêèé ³íòåðåñ äî
çàñòîñóâàííÿ òðèïëåêñíîãî ñêàíóâàííÿ äëÿ
âèâ÷åííÿ êðîâîïîñòà÷àííÿ ÿçèêà çóìîâëåíèé òèì,
ùî çàâäÿêè ïîâåðõíåâîìó ðîçòàøóâàííþ a. pro-
funda linguae ìîæëèâà â³çóàë³çàö³ÿ ñóäèíè, îòðè-
ìàííÿ êîëüîðîâî¿ êàðòîãðàìè ïîòîêó ³ ñïåêò-
ðàëüíîãî àíàë³çó êðîâîòîêó. Îäíàê äî òåïå-
ð³øíüîãî ÷àñó â³äñóòí³ ïîêàçíèêè äîïëåð³âñüêîãî
ñïåêòðà, íà ï³äñòàâ³ ÿêèõ ìîæíà áóëî á ñóäèòè ïðî

õàðàêòåð êðîâîïîñòà÷àíí³ ÿçèêà â íîðì³ òà ïàòî-
ëîã³¿.

Ìåòà äîñë³äæåííÿ

Ðîçðîáêà åõîãðàô³÷íèõ êðèòåð³¿â ãåìîäèíàì³êè
àðòåð³é ÿçèêà ó Â - ðåæèì³, â ïîºäíàíí³ ç êîëüî-
ðîâèì äîïïëåð³âñüêèì êàðòóâàííÿì ³ äîïïëåðîã-
ðàô³ºþ ó çäîðîâèõ îñ³á ìîëîäîãî â³êó.

 Ìàòåð³àë ³ ìåòîäè

Äëÿ äîñÿãíåííÿ ïîñòàâëåíî¿ ìåòè ïðîâåäåíî
åõîãðàô³÷íå äîñë³äæåííÿ a. Profunda linguae ó 42
ïðàêòè÷íî çäîðîâèõ îñ³á â³êîì â³ä 20 äî 26 ðîê³â (
20 ÷îëîâ³ê³â òà 22 æ³íêè ) ç â³äñóòí³ñòþ çàõâî-
ðþâàííÿ ÿçèêà. Äîñë³äæåííÿ ïðîâîäèëè â ðåæèì³
òðèïëåêñíîãî ñêàíóâàííÿ: ïîºäíàííÿ çîáðàæåííÿ
â Â - ðåæèì³, êîëüîðîâî¿ êàðòîãðàìè ïîòîêó òà
ñïåêòðàëüíîãî àíàë³çó êðîâîòîêó íà óëüòðàç-
âóêîâîìó ñêàíåð³ "MyLab 50 xvision" ô³ðìè
ESAOTE (²òàë³ÿ) ç ë³í³éíèì äàò÷èêîì, ÷àñòîòîþ
20 Ìãö òà ä³àìåòðîì ðîáî÷î¿ ÷àñòèíè 1,5 ìì.

Ï³ä ÷àñ äîñë³äæåííÿ ïàö³ºíòà êëàëè íà êó-
øåòêó ëèöåì äî âåðõó, ç ï³äêëàäåíîþ ï³ä ïëå÷³
íåâèñîêîþ ù³ëüíîþ ïîäóøêîþ. Ïàö³ºíòó ïðîïî-
íóâàëè â³äêðèòè ðîò òà ìàêñèìàëüíî âèñóíóòè
ÿçèê, íà ÿêèé ï³ñëÿ ïðîñóøóâàííÿ âàòíèì òàì-
ïîíîì íàíîñèëè ñïåö³àëüíèé ãåëü - Ultrasound
Transmission. Ë³í³éíèé äàò÷èê âñòàíîâëþâàëè íà
ñïèíêó ÿçèêà, â îáëàñò³ ïðîåêö³¿ a. Profunda lin-
guae, òàêèì ÷èíîì, ùîá êóò ì³æ ïðîäîëüíîþ
â³ññþ ñóäèíè òà íàïðÿìêîì óëüòðàçâóêîâèì ïðî-
ìåíåì áóâ 50î.

Ïîøóê ñóäèíè çä³éñíþâàëè çà äîïîìîãîþ B -
ðåæèìó êîëüîðîâîãî êàðòóâàííÿ, ùî äîçâîëÿº
øâèäêî âèçíà÷èòè ¿¿ ëîêàë³çàö³þ. Ï³ñëÿ â³çóàë³çàö³¿
ñóäèíè ðîçïî÷èíàëè äîïïëåðîìåòð³þ êðîâîòîêó.
Êðèâó øâèäêîñò³ êðîâîòîêó "çàìîðîæóâàëè" íà
åêðàí³ ïðèñòðîþ òà âèçíà÷àëè ¿¿ ÿê³ñí³ òà ê³ëüê³ñí³
ïàðàìåòðè. Ðåçóëüòàòè äîñë³äæåííÿ àðõ³âóâàëè.
Ï³ä ÷àñ ïðîâåäåííÿ ñïåêòðàëüíîãî àíàë³çó îö³-

Îðèã³íàëüí³ äîñë³äæåííÿ
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íþâàëè ÿê³ñí³ ïàðàìåòðè: ôîðìó äîïïëåð³âñüêî¿
êðèâî¿, íàÿâí³ñòü "ñïåêòðàëüíîãî â³êíà", ³íòåí-
ñèâí³ñòü ñâ³ò³ííÿ ð³çíîìàí³òíèõ çîí äîïïëå-
ð³âñüêîãî ñïåêòðó. Îö³íêó ê³ëüê³ñíèõ ïàðàìåòð³â
äîïïëåð³âñüêîãî çñóâó ÷àñòîò a. Profunda linguae
ïðîâîäèëè çà ïîêàçíèêàìè ìàêñèìàëüíî¿ ñèñ-
òîë³÷íî¿ øâèäêîñò³ êðîâîòîêó (V - max) òà óñå-
ðåäíåíî¿ çà ÷àñîì ìàêñèìàëüíî¿ øâèäêîñò³
êðîâîòîêó (TAMAX). ²íäåêñ ðåçèñòåíòíîñò³ (Ri),
ïóëüñàö³éíèé ³íäåêñ (Pi), ñèñòîëî-ä³àñòîë³÷íå
ñï³ââ³äíîøåííÿ (S/D) òà îá'ºìíó øâèäê³ñòü êðî-
âîòîêó (ÑÎ) âèçíà÷àëè çà ñòàíäàðòíèìè ìåòî-
äèêàìè [5,8].

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â
ïðîâîäèëè íà ïåðñîíàëüíîìó êîìï'þòåð³ ç âèêî-
ðèñòàííÿì ïàêåòó ñòàòèñòè÷íèõ ïðîãðàì "Sta-

tistica 6.0" òà "Microsoft Excel 2002"çà äîïîìîãîþ
çàãàëüíîïðèéíÿòèõ ïàðàìåòðè÷íèõ ìåòîä³â
âàð³àö³éíî¿ ñòàòèñòèêè [9].

Îáãîâîðåííÿ  ðåçóëüòàò³â äîñë³äæåííÿ

Äåòàëüíèé àíàë³ç åõîãðàô³÷íèõ õàðàêòåðèñòèê
äîçâîëèâ îö³íèòè ìîæëèâîñò³ äîñë³äæåííÿ ñòàíó
ãåìîäèíàì³êè àðòåð³é ÿçèêà, in vivo. Â íîðì³, ïðè
êîëüîðîâîìó äîïïëåð³âñüêîìó êàðòóâàíí³ a. Pro-
funda linguae â³çóàë³çóâàëàñü ó âñ³õ äîñë³äæåííÿõ.
Êîëüîðîâà äîïïëåðîãðàô³ÿ äîçâîëÿëà òàêîæ â³-
çóàë³çóâàòè ÿçèêîâó âåíó, ÿêà ñóïðîâîäæóº îäíî-
÷àñíî àðòåð³þ.

Òèïîâèé âàð³àíò äîïïëåð³âñüêîãî ñïåêòðó ÷àñ-
òîò, îòðèìàíîãî ç a. Profunda linguae, ïðåäñ-
òàâëåíèé íà ðèñóíêó.

Ðèñ. Òèïîâèé âàð³àíò äîïïëåð³âñüêîãî ñïåêòðó ÷àñòîò, îòðèìàíîãî ç a. Profunda linguae

Ïðè ÿê³ñíîìó àíàë³ç³ äîïïëåð³âñüêîãî ñïåêòðó
âñòàíîâëåíî íàÿâí³ñòü óñ³õ ñêëàäîâèõ, õàðàê-
òåðíèõ äëÿ àðòåð³é ç íèçüêèì ïåðèôåðè÷íèì
îïîðîì: ñèñòîë³÷íîãî, êàòàêðîòè÷íîãî òà äèê-
ðîòè÷íîãî çóáö³â, à òàêîæ ä³àñòîë³÷íî¿ ôàçè. Â³-
äîìî, ùî çàêîíîì³ðíîñò³ ðóõó êðîâ³ ïî ñóäèíí³é
ñèñòåì³ çàëåæàòü ÿê â³ä ðåîëîã³÷íèõ âëàñ-
òèâîñòåé êðîâ³, òàê ³ â³ä êðîâîíîñíèõ ñóäèí. Ó
âñ³õ îáñòåæåíèõ îñ³á âèÿâëåí³ âèñîê³ çíà÷åííÿ
øâèäêîñò³ êðîâîòîêó òà çàãîñòðåíèé õàðàêòåð
ï³ê³â. "Ñïåêòðàëüíå â³êíî" ó 93% äîñë³äæåíü áóëî
"÷èñòèì".

Ðåçóëüòàòè äîïïëåðîâñüêîãî äîñë³äæåííÿ ê³ëü-
êiñíèõ õàðàêòåðèñòèê a. Profunda linguae ó çäî-
ðîâèõ îñ³á ìîëîäîãî â³êó ïðåäñòàâëåí³ â òàáëèö³.
Ç äàíèõ òàáëèö³ âèäíî, ùî âåëè÷èíà ä³àìåòðà
àðòåð³é ÿçèêà, ùî âèçíà÷àºòüñÿ â B - ðåæèì³,
ñêëàëà 1,21 ± 0,017 ìì.

Îäíèì ³ç âàæëèâèõ ïîêàçíèê³â ôóíêö³îíóâàííÿ
ÿê ìàêðî- òàê ³ ì³êðîñóäèí º øâèäê³ñòü êðîâîòîêó,
ùî çóìîâëåíà ðåîëîã³÷íèìè âëàñòèâîñòÿìè êðîâ³
[8]. Ñåðåäíüîñòàòèñòè÷í³ çíà÷åííÿ ï³êîâî¿
øâèäêîñò³ ëîêàëüíîãî êðîâîòîêó (V - max), ÿêà
ïðåäñòàâëÿº ñîáîþ ìàêñèìàëüíó øâèäê³ñòü ó

ôàç³ ñèñòîëè òà â³äîáðàæàº ë³í³éí³ ïàðàìåòðè
êðîâîòîêó â àðòåð³ÿõ ÿçèêà, ñêëàëà 0,37 ± 0,04 ì/
ñ, ç ð³çíèöåþ ïîêàçíèê³â ó âåëèêèõ ìåæàõ (â³ä 0,12
äî 1,03 ì/ñ).

Äåòàëüíèé àíàë³ç åõîãðàô³÷íèõ ë³í³éíèõ ïàðà-
ìåòð³â âèÿâèâ, ùî äëÿ àðòåð³é ÿçèêà õàðàêòåðí³
âèñîê³ çíà÷åííÿ íàéá³ëüø ÷óòëèâîãî ïîêàçíèêà
øâèäê³ñíèõ ñêëàäîâèõ êðèâî¿ äîïëåð³âñüêîãî
ñïåêòðó çà äåê³ëüêà ñåðöåâèõ öèêë³â - óñå-
ðåäíåíî¿ çà ÷àñîì ìàêñèìàëüíî¿ øâèäêîñò³ êðî-
âîòîêó (0,305 ± 0,022 ì/ñ). Ðîçðàõîâàí³ çà äàíèìè
ë³í³éíèìè ïàðàìåòðàìè ³íäåêñ ðåçèñòåíòíîñò³
ñóäèí (Ri) òà ïóëüñàö³¿ (Pi), ÿê³ îïîñåðåäêîâàíî
â³äîáðàæàþòü ñòàí ïåðèôåðè÷íîãî îïîðó êðî-
âîòîêó, ó ñåðåäíüîìó ñêëàëè 0,696 ± 0,01 òà 1,82 ±
0,063. Êð³ì òîãî, ³íäåêñ ïóëüñàö³¿ òàêîæ â³äîá-
ðàæàº ïðóæíî-åëàñòè÷í³ âëàñòèâîñò³ àðòåð³é
[5,10]. Çâàæàþ÷è íà ðåçóëüòàòè äàíèõ äîñë³ä-
æåíü, êîëèâàííÿ çíà÷åíü ïóëüñàö³éíîãî ³íäåêñó,
ÿêèé á³ëüø òî÷íî âèçíà÷àº âåëè÷èíó ïåðè-
ôåðè÷íîãî îïîðó (îò 0,92 äî 2,78), á³ëüø âèðà-
æåí³, í³æ ³íäåêñ ðåçèñòåíòíîñò³ (îò 0,61 äî 0,82).

Îïîñåðåäêîâàíîþ õàðàêòåðèñòèêîþ ñòàíó ñó-
äèííî¿ ñò³íêè, ¿¿ åëàñòè÷íèõ âëàñòèâîñòåé òàêîæ º
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Òàáëèöÿ

Ïîêàçíèêè ñòàíó êðîâîòîêà â a. Profunda linguae ó çäîðîâèõ îñ³á ìîëîäîãî â³êó

 

Параметри 

доплерометрії 

Показники гемодинаміки a. 

Profunda linguae, М ± m  

(розкид показників) 

n = 42 

Діаметр, 

мм 

1,21 ± 0,017 

( 1,0 – 1,3 мм ) 

ЛШК, 
 м/c 

0,37 ± 0,04 
( 0,12 – 1,03 м/c ) 

Індекс резистентності 
RI 

0,696 ± 0,01 
( 0,61 – 0,82 ) 

Пульсацінний індекс 
PI 

1,82 ± 0,063 
( 0,92 – 2,78 ) 

TAMAX, 
м/сек 

0,305 ± 0,022 
( 0,109 – 0,608 м/сек ) 

 
S/D 

3,22 ± 0,106 
( 2,33 – 4,42 ) 

ШО, 
мл/хв 

21,9 ± 1,68 
( 10 – 40 мл/хв ) 

 

ïîêàçíèê ñèñòîëî-ä³àñòîë³÷íîãî ñï³ââ³äíîøåííÿ
(S/D), ÿêèé ñêëàâ 3,22 ± 0,106. Îäíàê íàéá³ëüøîþ
³íôîðìàòèâí³ñòþ õàðàêòåðèçóºòüñÿ ïîêàçíèê
îá'ºìíîãî êðîâîòîêó (ÑÎ), ÿêèé â³äîáðàæàº ñòàí
³ñòèííîãî êðîâîïîñòà÷àííÿ îðãàíó. Ïðè öüîìó
âåëè÷èíà îá'ºìíî¿ øâèäêîñò³ êðîâîîá³ãó â àð-
òåð³ÿõ ÿçèêà ó çäîðîâèõ îñ³á ñêëàëà 21,9 ± 0,2 ìë/
õâ.

Âèñíîâêè

1.Êîëüîðîâà òà ³ìïóëüñíîõâèëüîâà äîïïëå-
ðîãðàô³ÿ º ³íôîðìàòèâíèì, íå³íâàçèâíèì ìåòîäîì
âèçíà÷åííÿ ñòàíó ãåìîäèíàì³êè àðòåð³é ÿçèêà.

2.ßê³ñí³ òà ê³ëüê³ñí³ ïîêàçíèêè äîïïëåð³âñüêèõ
äîñë³äæåíü ï³ñëÿ ðîçøèôðîâêè ìîæóòü áóòè âèêî-
ðèñòàí³ ÿê³ åõîãðàô³÷íèé êðèòåð³é ñòàíó êðî-
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Ðåçþìå. Ïðîâåäåíî óëüòðàçâóêîâîå èññëåäîâàíèå
ãåìîäèíàìèêè àðòåðèé ÿçûêà â Â-ðåæèìå, â ñî÷åòàíèè ñ
öâåòîâûì äîïïëåðîâñêèì êàðòèðîâàíèåì è äîïïëå-
ðîìåòðèåé ó 42 çäîðîâûõ ëèö ìîëîäîãî âîçðàñòà. Óñòà-
íîâëåíû ýõîãðàôè÷åñêèå êðèòåðèè êðîâîòîêà â a. a.
Profunda linguae, å¸ êà÷åñòâåííûå è êîëè÷åñòâåííûå õàðàê-
òåðèñòèêè.

Êëþ÷åâûå ñëîâà:  óëüòðàçâóêîâîå èññëåäîâàíèå,
ãåìîäèíàìèêà, àðòåðèè ÿçûêà.

ULTRASOUND HEMODYNAMIC CRITERIA OF
TONGUE`S ARTERIAS AT HEALTH ADULTS

 V.N. Kulygina, I.A. Dorosh, A.V. Kapitsya

Abstract. In modern conditions ultrasound is a new method
of functional examination of dental patients. Research of authors
demonstrated that modern ultrasound equipment enabling to
register blood flow and hemodynamic measurements in smaller
arteries, which include a. profunda linguae. However, nowadays
there are no indicators of the Doppler spectrum, on the basis of
which it might be podssible to judge about nature of the blood
supply of the tongue in health and pathology.

Purpose of the study is to develop criteria of ultrasound
arterial hemodynamics of the tongue in B - regime combined
with color Doppler mapping and Doppler in healthy young
adults.

Ìaterials and methods. Echographic study of a. Profunda
linguae in 42 healthy individuals aged from 20 to 26 years (20
men and 22 women) with the absence of tongue's disease was
carried out. The study was conducted in triplex mode scanning:
in combination of image in B - regime, color flow cartograms and
spectral analysis of the blood flow on ultrasound scanner
"MyLab 50 xvision" firm ESAOTE (Italy) with a linear
transducer, at frequency of 20 MHz and a diameter of working
part 1.5 mm. The patient was offered to open his mouth and put
out his tongue as much as possible, on which after drying cotton

swab a special gel was applied. Linear sensor was installed on
the back of the tongue, in the projection of a. Profunda linguae,
so that the angle between the longitudinal axis of the vessel and
the ultrasonic beam direction was 50o. Search of vessels was
performed using B - regime of color mapping. Doppler blood
flow imaging was performed and determined its qualitative and
quantitative parameters. Qualitative and quantitative parameters
were evaluated: Doppler curve shape, the presence of "spectral
window", the intensity of luminescence various areas of the
Doppler spectrum, performance V-max, TAMAX, Ri, Pi, S / D,
SV by standard methods.

Results of research. Average statistical values of peak local
blood flow (V-max) as 0,37 ± 0,04 m/s, with the difference in
performance within wide limits (from 0.12 to 1.03 m/s), time-
averaged maximum velocity of of blood flow (TAMAX) - 0,305
± 0,022 m/s. Calculated according to the linear parameters
vascular resistance index (Ri) and pulsations (Pi), which
indirectly reflect the state of peripheral blood flow resistance,
were on average 0,696 ± 0,01 and 1,8 ± 0,063. Indicator of
systolic-diastolic ratio (S / D) in healthy individuals was 3,22 ±
0,106, most informative volumetric rate of blood circulation in
the arteries of the tongue - 21,9 ± 0,2 ml / min.

Color and pulse wave Doppler ography is informative, non-
invasive method for determining the hemodynamic status of the
tongue's arteries. Qualitative and quantitative indicators of
Doppler studies after decoding can be used as a criterion for the
state of ultrasound blood flow in the tissues of the tongue.

Conclusion. Indicators of normal blood circulation in the
bloodstream of the tongue received during ultrasonography in
combination with color Doppler mapping and Doppler can serve
as a basis in the diagnosis and treatment of pathological processes
in the tissues of the tongue of various origins.

Key words: ultrasonic research, hemodynamics, tongue's
arteries.
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