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Ðåôåðàò
Ìåòà. Ïðè âèêîíàíí³ îïåðàö³éíèõ âòðó÷àíü íà ùèòîïî-
ä³áí³é çàëîç³ îäíèì ³ç íàéïîøèðåí³øèõ óñêëàäíåíü º óø-
êîäæåííÿ ãîðòàííèõ íåðâ³â, êë³í³÷í³ âèÿâè ÿêîãî - ïàðåç
àáî ïàðàë³÷ ãîðòàí³ é òîìó º íåîáõ³äí³ñòü ïðîäîâæèòè
îïðàöþâàííÿ ìåòîäó ³íòðàîïåðàö³éíî¿ ³äåíòèô³êàö³¿ òà
ìîí³òîðèí´ó ãîðòàííèõ íåðâ³â. Ó ñòàòò³ ïîäàíî îïðà-
öþâàííÿ ìåòîäó ³íòðàîïåðàö³éíî¿ ³äåíòèô³êàö³¿ òà ìî-
í³òîðèí´ó ãîðòàííèõ íåðâ³â ³ç ¿õ íàñòóïíèì âèä³ëåííÿì
òà ñâ³äîìèì çáåðåæåííÿì.
Ìàòåð³àë ³ ìåòîäè. Çàïðîïîíîâàíèé ìåòîä ³äåíòèô³êàö³¿
òà ìîí³òîðèí´ó ãîðòàííèõ íåðâ³â ïîëÿãàº ó ïîäðàçíåíí³
òêàíèí õ³ðóð´³÷íî¿ ðàíè çì³ííèì ñòðóìîì ô³êñîâàíî¿ ÷àñ-
òîòè - 400 Ãö òà íàïðóãîþ 75 ìÂ, äëÿ ÿêîãî ìàëîïðîâ³ä-
íèìè º ì'ÿçîâà òà ³íø³ òêàíèíè ðàíè é âèñîêó ïðîâ³äí³ñòü
åëåêòðè÷íîãî ñèãíàëó ìàþòü íåðâè ãîðòàí³. Ñòèìóëÿö³ÿ
ãîðòàííèõ íåðâ³â ïðèçâîäèòü äî ñêîðî÷åííÿ ì'ÿç³â ãîð-
òàí³ ó âèãëÿä³ êîðîòêîòðèâàëîãî òåòàíóñó, ïîøòîâõó
äî ñêîðî÷åííÿ ãîðòàí³ òà íàòÿãó ãîëîñîâèõ çâ'ÿçîê, ùî
ñïîíóêàº äî çì³íè ïëîù³ ãîëîñîâî¿ ù³ëèíè òà çâóêîâèõ
åôåêò³â, ÿê³ âèíèêàþòü ïðè ïðîõîäæåíí³ ïîâ³òðÿ ÷åðåç
íå¿. Çì³íè ôîíàö³¿ ô³êñóþòüñÿ çâóêîâèì ñåíñîðîì, âñòà-
íîâëåíèì ó òðóáö³ ëàðèíãåàëüíî¿ ìàñêè ³ç ïîäàëüøèì ïå-
ðåòâîðåííÿì ¿õ â åëåêòðè÷íèé ñòðóì, à äàë³ ÷åðåç áëîê
ïåðåòâîðþâà÷à âèâîäÿòüñÿ ó âèãëÿä³ ́ ðàô³êà íà åêðàí êîì-
ï'þòåðà òà ñóïðîâîäæóþòüñÿ çâóêîâèì â³äòâîðåííÿì.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ðåçóëüòàòîì äîñë³äæåíü º
óñï³øíå âèçíà÷åííÿ ä³ëÿíêè ïðîõîäæåííÿ ãîðòàííèõ íåð-
â³â. Ó 156 ïàö³ºíò³â, îïåðîâàíèõ ç ïðèâîäó ïàòîëî´³¿ ùè-
òîïîä³áíî¿ çàëîçè, ³äåíòèô³êîâàíî òà ïðîâåäåíî ìîí³-
òîðèí´ 224 íèæí³õ òà 224 âåðõí³õ ãîðòàííèõ íåðâ³â. Çà-
âäÿêè îïðàöüîâàíîìó ìåòîäó åëåêòðîñòèìóëÿö³¿ òêàíèí
îïåðàö³éíî¿ ðàíè âñòàíîâëåíî ì³ñöå çíàõîäæåííÿ 52 íå-
âèäèìèõ íåðâ³â, òîáòî ïîâîðîòí³ íåðâè íå áóëî ³äåíòè-
ô³êîâàíî, ïðîòå âèçíà÷åíî ä³ëÿíêè ¿õ ïðîõîäæåííÿ. Ðåçóëü-
òàòè ï³äòâåðäæåíî äîñë³äæåííÿì ËÎÐ ñïåö³àë³ñò³â.
Âèñíîâêè. Âèêîðèñòàííÿ çì³ííîãî ñòðóìó ³ç çàäàíèìè
ïàðàìåòðàìè äëÿ ³äåíòèô³êàö³¿ ãîðòàííèõ íåðâ³â íå âè-
êëèêàº ðåôðàêòåðíîñò³ òà âèñíàæåííÿ ñèñòåìè íåéðîí -
ì'ÿç. Àìïë³òóäà é ÷àñòîòà îòðèìàíèõ ñèãíàë³â çàëåæàòü
â³ä â³äñòàí³ ñòèìóëþþ÷îãî åëåêòðîäà äî íåðâà, ùî äî-
çâîëÿº ïðîâîäèòè áåçïîìèëêîâèé ïîøóê ãîðòàííèõ íåð-
â³â òà ³íòðàîïåðàö³éíî ï³äòâåðäèòè ¿õ ö³ë³ñí³ñòü.
Êëþ÷îâ³ ñëîâà: ùèòîïîä³áíà çàëîçà, ãîðòàíí³ íåðâè, ïà-
ðåçè, åëåêòðîñòèìóëÿö³ÿ, ëàðèíãåàëüíà ìàñêà
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Aim. During  operations on the thyroid gland one of the
most common complications is the injury of laryngeal nerves,
clinically manifested by a paresis or paralysis of larynx. It is
important to develop a highly effective simple method for
intraoperative identification and monitoring of laryngeal
nerves. This article presents the method developed for
intraoperative identification and monitoring of laryngeal
nerves with their subsequent excretion and preservation.
Materials and Methods. The proposed method of
identification and monitoring of the laryngeal nerves is
based on the stimulation of the surgical wound tissues with
the fixed frequency of AC (400 Hz and voltage of 75 mV); for
such current, muscular and other tissues of the wound show
low conductivity, while the laryngeal nerves show high
conductivity. Laryngeal nerves stimulation leads to
contraction of the larynx muscles in the form of a short-term
tetanus - an impetus for reducing tension of the larynx and
vocal cords. Altogether these reactive processes cause the
change of the glottis area and, as a result, the sound effects
arising from the air passing through it. Phonation changes
are recorded with the help of a sound sensor installed in the
tube of a laryngeal mask with its  further transformation
into electricity. Then with the help of a power converter a
graph, accompanied by the sound playback, appears on a
computer screen.
Results and Discussion. The results of the research are very
successful. There were identified and monitored 224 upper
and lower laryngeal nerves in 156 patients operated on
thyroid gland. We were able to find the location of 52 invisible
nerves due to the method developed with electrical
stimulation of tissue in operating wound. These results are
confirmed by otolaryngologists.
Conclusions. The identification of laryngeal nerves among the
tissues of the wound by using the alternating electric current
with the desired physiological parameters does not lead to
refractoriness or depletion of the neuron-muscle system. The
amplitude and frequency of the received signals and their
changes directly depend on the distance from the stimulating
electrode to the nerve, which allows searching for the laryngeal
nerves and verifying their integrity intraoperatively.
Keywords: thyroid gland, laryngeal nerves, paresis,
electrostimulation, laryngeal mask
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ïîä³áí³é çàëîç³ (ÙÇ) îäíèì ³ç íàéïîøèðåí³øèõ
óñêëàäíåíü º óøêîäæåííÿ ãîðòàííèõ íåðâ³â, êë³-
í³÷íèìè âèÿâàìè ÿêèõ º ïàðåç àáî ïàðàë³÷ ãîð-
òàí³, ÷àñòîòà óðàæåíü ãîðòàííèõ íåðâ³â êîëèâà-
ºòüñÿ â³ä 0,3% äî 12% [2, 3]. Éìîâ³ðí³ñòü ïîøêî-
äæåííÿ ïîâîðîòíèõ íåðâ³â ïðè ïîâòîðíèõ âòðó-
÷àííÿõ çðîñòàº â³ä 11 äî 20% [3]. Ó ðàç³ õ³ðóð´³÷-
íîãî ë³êóâàííÿ ðàêó ÙÇ óñêëàäíåííÿ ï³ñëÿ ïåð-
âèííî¿ îïåðàö³¿ ñïîñòåð³ãàþòü ó 2-40% ïàö³ºíò³â
[2, 3]. Á³ëüø³ñòü ë³êàð³â âáà÷àþòü ïðîô³ëàêòèêó
óñêëàäíåíü ó ìåòîäè÷íî ïðàâèëüíîìó âèêîíàíí³
îïåðàö³¿ [4].

Ó çâ'ÿçêó ³ç ïðîáëåìîþ ÷àñòîãî ïîøêî-
äæåííÿ ãîðòàííèõ íåðâ³â ïðè âèäàëåíí³ ÷àñòîê
ÙÇ º ñóïåðå÷ëèâ³ ïîãëÿäè ç ïðèâîäó ³íòðàîïå-
ðàö³éíîãî ñòàâëåííÿ äî íèõ [2, 4]. Ââàæàþòü, ùî
äîö³ëüí³øå ïðîâîäèòè îïåðàö³éíå âòðó÷àííÿ ç³
çáåðåæåííÿì çàäíüîãî ëèñòêà ôàñö³¿ ÙÇ ó çîí³
ðîçòàøóâàííÿ ãîðòàííèõ íåðâ³â (ñóáôàñö³àëüíà
ìåòîäèêà), îäíàê, ÷èìàëî åíäîêðèííèõ õ³ðóð´³â
âèñëîâëþþòüñÿ çà ìåòîäè÷íå âèä³ëåííÿ íåðâà
òà ïðîâåäåííÿ îïåðàö³éíîãî âòðó÷àííÿ çà åêñò-
ðàôàñö³àëüíèì ìåòîäîì [3].

²ííåðâàö³ÿ ùèòîïîä³áíî¿ çàëîçè çàáåçïå-
÷óºòüñÿ ñèìïàòè÷íèì òà ïàðàñèìïàòè÷íèì â³ä-
ä³ëàìè âåãåòàòèâíî¿ íåðâîâî¿ ñèñòåìè. Ó áåçïî-
ñåðåäí³é áëèçüêîñò³ â³ä çàëîçè çíàõîäÿòüñÿ ïàðí³
(âåðõí³ òà íèæí³) ãîðòàíí³ íåðâè. Âåðõí³é ãîð-
òàííèé íåðâ ñóïðîâîäæóº âåðõíþ ùèòîïîä³áíó
àðòåð³þ. Âíóòð³øíÿ ã³ëêà íåðâà ³ííåðâóº ñëèçîâó
îáîëîíêó ãîðòàí³ òà íàäãîðòàííèêà, çîâí³øíÿ -
ïåðñòíå-ùèòîïîä³áíèé ì'ÿç áåðå ó÷àñòü ó íàòÿã-
íåíí³ ãîëîñîâèõ çâ'ÿçîê. Ïîâîðîòíèé íåðâ ³ííåð-
âóº ì'ÿçè ãîðòàí³ é ãîëîñîâ³ çâ'ÿçêè. Éîãî òðàâìó-
âàííÿ ï³ä ÷àñ îïåðàö³¿ ïðèçâîäèòü äî ïîðóøåííÿ
ôóíêö³¿ ãîëîñîâèõ çâ'ÿçîê òà ãîðòàí³ ó ö³ëîìó.

Â³äîìî ð³çí³ âàð³àíòè ðîçòàøóâàííÿ ïî-
âîðîòíèõ ãîðòàííèõ íåðâ³â. Òàê, ãîðòàííèé íåðâ
ëåæèòü ó òðàõåîñòðàâîõ³äí³é áîðîçí³ ïðàâîðó÷
ëèøå - y 64% òà ó 77% âèïàäê³â - ë³âîðó÷ [3, 4],
ççîâí³ â³ä òðàõå¿ - ïðàâîðó÷ y 33%, ë³âîðó÷ - y
22% âèïàäê³â [4, 6]. Íåðâ ðîçòàøîâàíèé ñïåðåäó
òà ççîâí³ â³ä òðàõå¿ ó 6% âèïàäê³â ïðàâîðó÷, é ó
4% - ë³âîðó÷. Ó 2% âèïàäê³â ïðàâîðó÷ òà 1% ë³-
âîðó÷ íåðâ éøîâ ççàäó òà ççîâí³ â³ä ñòðàâîõîäó
[3, 4]. Ó 50% âèïàäê³â íåðâ ïðîõîäèâ ó òîâù³ òðà-
õåîùèòîïîä³áíî¿ çâ'ÿçêè. Òàêå ðîçòàøóâàííÿ
ñâ³ä÷èòü ïðî ÷èìàëó éìîâ³ðí³ñòü òðàâìóâàííÿ
íåðâà ïðè íàòÿãóâàíí³ çâ'ÿçêè ï³ä ÷àñ îïåðàö³¿.

Âåëèêå ïðàêòè÷íå çíà÷åííÿ ìàº ³ òîïî-
´ðàô³ÿ âåðõíüîãî ãîðòàííîãî íåðâà. ÂÃÍ - îäíà
³ç ïåðøèõ ã³ëîê X ÷åðåïíîãî íåðâà. Ïðèáëèçíî
íà 1,5 ñì íèæ÷å á³ôóðêàö³¿ ñîííî¿ àðòåð³¿ â³í ïî-
ä³ëÿºòüñÿ íà 2 ã³ëêè: âíóòð³øíþ òà çîâí³øíþ. Îñ-
òàííÿ îïóñêàºòüñÿ äîðçîëàòåðàëüíî äî ñîííèõ
àðòåð³é, ïåðåòèíàº ¿õ ìåä³àëüíî, ïðÿìóþ÷è äî
ãîðòàí³. C.R.Cernea òà ñï³âàâòîðè çàïðîïîíóâàëè
õ³ðóð´³÷íó êëàñèô³êàö³þ ÇÃÂÃÍ, çàñíîâàíó íà
âçàºìîâ³äíîñèíàõ ì³æ íåðâîì, âåðõí³ìè ùèòî-
ïîä³áíèìè ñóäèíàìè òà êðàºì âåðõíüîãî ïîëþñà
÷àñòêè ÙÇ, âðàõóâàâøè ïîòåíö³éíèé ðèçèê ïî-
øêîäæåííÿ íåðâà ó õîä³ òèðåî¿äåêòîì³¿. Ïîøêî-
äæåííÿ ðóõîâî¿ ã³ëêè âåðõíüîãî ãîðòàííîãî íåðâà
îáóìîâëþº çì³íó òåìáðó ãîëîñó, çíèæóº ÷àñòîòó
îñíîâíîãî òîíó òà çíà÷íî ïîã³ðøóº â³äòâîðåííÿ
çâóê³â âèñîêèõ òîí³â, ïîðóøóºòüñÿ àêò äèõàííÿ,
îñîáëèâî - âèäèõ. Òðîõè âèùå ïðîõîäèòü âíóò-
ð³øíÿ ã³ëêà, ÿêà òàêîæ ìîæå áóòè òðàâìîâàíà ï³ä
÷àñ îïåðàö³¿. Ó 15% õâîðèõ íåðâè ñóïðîâîäæó-
þòü âåðõí³ ùèòîïîä³áí³ ñóäèíè, òîìó íåáåçïå÷-
í³ñòü ¿õ ïîøêîäæåííÿ ï³äâèùóºòüñÿ ïðè ïåðåâ'ÿ-
çóâàíí³ ñóäèí.

Áîíäàðåíêî Â.Î. òà ñï³âàâòîðè ïðîàíàë³-
çóâàëè ðåçóëüòàòè îïåðàö³é íà ÙÇ ó 3603 õâîðèõ.
I ãðóïà - 560 ïàö³ºíò³â, îïåðîâàíèõ ó 1981-1988
ðîêàõ çà ìåòîäîì Î.Â. Í³êîëàºâà (áåç âèä³ëåííÿ
ãîðòàííèõ íåðâ³â), II - 3043 õâîðèõ, îïåðîâàíèõ
ó 1989-1998 ðîêàõ ³ç ³íòðàîïåðàö³éíîþ â³çóàë³-
çàö³ºþ ãîðòàííèõ íåðâ³â ç îäíîãî àáî îáîõ áîê³â.
Ó ² ãðóï³ ïîøêîäæåííÿ ãîðòàííèõ íåðâ³â âèÿâ-
ëåíî ó 39 (7,0%) îñ³á, ³ç íèõ äâîá³÷íå - ó 4; ó ²²
ãðóï³ ïîøêîäæåííÿ áóëè ëèøå ó 10 (0,3%) õâî-
ðèõ. Îòðèìàí³ äàí³ ï³äòâåðäæóþòü íåîáõ³äí³ñòü
³íòðàîïåðàö³éíî¿ â³çóàë³çàö³¿ ãîðòàííèõ íåðâ³â
ïðè îïåðàö³ÿõ íà ÙÇ.[2].

Äëÿ ïîëåãøåííÿ ïîøóêó ãîðòàííèõ íåðâ³â
çàñòîñîâóþòü ð³çí³ ìåòîäè â³çóàë³çàö³¿ òà ³äåíòè-
ô³êàö³¿ ïîâîðîòíèõ ãîðòàííèõ íåðâ³â. Îäíèì ³ç
íèõ º â³çóàëüíèé êîíòðîëü òà âèçíà÷åííÿ ñèìï-
òîìó "ñòðóíè, ùî êàòàºòüñÿ" - íå³íâàç³éíèé ìî-
í³òîðèí´ ãîðòàííèõ íåðâ³â. Âèêîðèñòîâóþòü òà-
êîæ åëåêòðîñòèìóëÿö³þ äëÿ ïîäðàçíåííÿ ïîâîðîò-
íîãî íåðâà, åëåêòðîì³î´ðàô³÷íèé ìåòîä Randolph.

Ó áàãàòüîõ âèïàäêàõ íå ìîæëèâî ïåðåâ³-
ðèòè àäåêâàòíå ôóíêö³îíóâàííÿ àïàðàòíîãî
ñêëàäó ìåòîäó, à òîìó ÷àñòîòà ñïåöèô³÷íèõ óñê-
ëàäíåíü ó âèãëÿä³ ïàðàë³÷ó ãîðòàí³ ï³ñëÿ îïåðà-
ö³éíîãî âòðó÷àííÿ íà ÙÇ çàëåæèòü â³ä äîñâ³äó
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õ³ðóð´à, éîãî âïðàâíîñò³, ïîøèðåíîñò³ ïàòîëî-
´³÷íîãî ïðîöåñó òà âèêîðèñòàííÿ äîäàòêîâèõ ìå-
òîä³â âèÿâëåííÿ ãîðòàííèõ íåðâ³â.

Îïðàöþâàííÿ ìåòîäó ³íòðàîïåðàö³éíî¿
³äåíòèô³êàö³¿ òà ìîí³òîðèí´ó ãîðòàííèõ íåðâ³â ç
¿õ íàñòóïíèì âèä³ëåííÿì òà ñâ³äîìèì çáåðåæåí-
íÿì º íå ëèøå àêòóàëüíèì, âàæëèâèì, àëå é íà-
ãàëüíèì çàâäàííÿì ñó÷àñíî¿ õ³ðóð´³¿.

Ìàòåð³àë ³ ìåòîäè
Çàïðîïîíîâàíèé ìåòîä ³äåíòèô³êàö³¿ òà ìîí³òî-
ðèí´ó ãîðòàííèõ íåðâ³â ïîëÿãàº ó ïîäðàçíåíí³
òêàíèí õ³ðóð´³÷íî¿ ðàíè çì³ííèì ñòðóìîì ô³êñî-
âàíî¿ ÷àñòîòè - 400 Ãö òà íàïðóãîþ 75 ìÂ, äëÿ
ÿêîãî ìàëî ïðîâ³äíèìè º ì'ÿçîâà òà ³íø³ òêàíèíè
ðàíè é âèñîêó ïðîâ³äí³ñòü åëåêòðè÷íîãî ñòðóìó
ìàþòü íåðâè ãîðòàí³. Ñêîðî÷åííÿ ì'ÿç³â ãîðòàí³
ó â³äïîâ³äü íà ïîäðàçíåííÿ ñòðóìîì çì³íþº íàòÿã
ãîëîñîâèõ ñêëàäîê ³ ïðîñâ³ò ãîëîñîâî¿ ù³ëèíè, ùî
âèêëèêàº çì³íè øóìîâèõ åôåêò³â ïðîõîäæåííÿ
ïîâ³òðÿ ÷åðåç ãîëîñîâó ù³ëèíó ïðè âèäèõó. Îòðè-
ìàí³ ñèãíàëè ðåºñòðóþòüñÿ çâóêîâèì ñåíñîðîì,
âñòàíîâëåíèì ó òðóáö³ ëàðèíãåàëüíî¿ ìàñêè ³ç
ïîäàëüøèì ïåðåòâîðåííÿì ¿õ ó åëåêòðè÷íèé ñèã-
íàë. Àìïë³òóäà âèõ³äíîãî ³íôîðìàö³éíîãî ñèãíà-
ëó õàðàêòåðèçóº íàáëèæåííÿ äî ãîðòàííîãî íåðâà
÷è â³ääàëåííÿ â³ä íüîãî åëåêòðîäà ïîäðàçíåííÿ.

Îáðîáêà ³íôîðìàö³éíîãî ñèãíàëó âèìàãàº
âèêîðèñòàííÿ ïðî´ðàìíîãî ìîäóëÿ, ÿêèé âêëþ-
÷àº ô³ëüòðàö³þ, âèçíà÷åííÿ ìàêñèìàëüíî¿ àìïë³-
òóäè, ÷àñòîòè â³äô³ëüòðîâàíîãî ñèãíàëó äëÿ êîæ-
íîãî ³íòðàîïåðàö³éíîãî ñïîñòåðåæåííÿ. Ä³àïà-
çîíè ñèãíàë³â ïðè ³íòðàîïåðàö³éí³é ñòèìóëÿö³¿
íåðâ³â ðîçä³ëåí³ çàëåæíî â³ä â³äñòàí³ ñòèìóëþ-
þ÷îãî åëåêòðîäà äî íåðâà. Áàçîâèì ââàæàºòüñÿ
ñèãíàë, îòðèìàíèé áåç ñòèìóëÿö³¿, ä³àïàçîí éîãî
ñòàíîâèòü â³ä 0,05 äî 1,0 ÎÄ (M±m=0,23±0,01
ÎÄ) çà àìïë³òóäîþ òà ÷àñòîòîþ â³ä 1 äî 20 êÃö
(M±m=10,71±0,2 êÃö). Íàáëèæåííÿ ñòèìóëþþ-
÷îãî åëåêòðîäà äî ïîâîðîòíîãî íåðâà íà â³äñòàíü
4-6 ìì íå çì³íþº àìïë³òóäè ñèãíàëó, ïðîòå ÷àñ-
òîòà ñèãíàëó ïðÿìî ïðîïîðö³éíî çðîñòàº ïðè ä³à-
ïàçîí³ â³ä 3 äî 21 êÃö (M±m=11,3±0,02 êÃö). Ïðè
ïîäàëüøîìó íàáëèæåíí³ àêòèâíîãî åëåêòðîäà äî
íåðâà íà â³äñòàíü 2-3 ìì çðîñòàþòü çíà÷åííÿ àì-
ïë³òóäè ñèãíàëó â ä³àïàçîí³ â³ä 0,1 äî1,1 ÎÄ
(M±m=0,36±0,057 ÎÄ) òà ÷àñòîòè - â³ä 7 äî 22
êÃö (M±m=14,44±0,16 êÃö). Ï³ä ÷àñ ñòèìóëÿö³¿
íåðâ³â ïîêàçíèêè ñèãíàëó áóëè íàéâèùèìè â óñ³õ

âèïàäêàõ òà ìàëè ä³àïàçîí àìïë³òóäè â³ä 0,2 äî
1,3 ÎÄ (M±m=0,54±0,0014 ÎÄ) òà ÷àñòîòè â³ä 8
äî 25 êÃö (M±m=16,5±0,24 êÃö) (ðèñ. 1).

Ïðè ñòèìóëÿö³¿ âåðõí³õ ãîðòàííèõ íåðâ³â
ñèãíàë ìàº õàðàêòåðíó ôîðìó. Ïîêàçíèêè ñèãíàëó
â óñ³õ âèïàäêàõ ïî âèñîò³ ñòàíîâëÿòü â³ä 0,8 äî
1,8 ÎÄ òà ÷àñòîòîþ â³ä 16 äî 39 êÃö ³ º âäâ³÷³
âèùèìè â³ä áàçîâîãî ñèãíàëó.

²íòåíñèâí³ñòü ñèãíàëó ïðè íàáëèæåíí³
ñòèìóëþþ÷îãî åëåêòðîäà äî íåðâà äàº ìîæëè-
â³ñòü ³íòðàîïåðàö³éíî âåðèô³êóâàòè íåðâ ñåðåä
òêàíèí ðàíè.

Âñòàíîâëåíî, ùî àìïë³òóäà òà ÷àñòîòà âè-
õ³äíîãî ³íôîðìàö³éíîãî ñèãíàëó áåçïîñåðåäíüî
çàëåæàòü â³ä â³äñòàí³ àêòèâíîãî åëåêòðîäà äî ãîð-
òàííîãî íåðâà, çðîñòàþ÷è ³ç íàáëèæåííÿì åëåêò-
ðîäà äî íåðâà, äîñÿãàº ñâîãî ï³êó ïðè ñòèìóëÿö³¿
íåðâà.

Ïðè îáñòåæåíí³ õâîðèõ ãó÷í³ñòü áàçîâîãî
ñèãíàëó ñòàíîâèëà Nmin=-91.76dB, Nmax=-17.9 dB,
îòæå ñåðåäíÿ âèñîòà ñèãíàëó äîð³âíþº Nmed=-32.99

Ðèñ. 1
À - ñèãíàë áåç ñòèìóëÿö³¿ (áàçîâèé); Á - ïðè ñòèìóëÿö³¿

òêàíèí ðàíè íà â³äñòàí³ 4 - 6 ìì â³ä íåðâà; Â - ïðè
ñòèìóëÿö³¿ òêàíèí ðàíè íà â³äñòàí³ 2 - 3 ìì â³ä íåðâà;

Ã - ïðè ñòèìóëÿö³¿ íåðâà

À
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dB. Ãó÷í³ñòü ñèãíàëó ïðè ñòèìóëÿö³¿ òêàíèí ðàíè
íà â³äñòàí³ 4-6 ìì äî ïîâîðîòíîãî íåðâà ñòàíî-
âèëà Nmin=-88.72 dB, Nmax=-8.92 dB, òîáòî ñåðåä-
íÿ âèñîòà ñèãíàëó - Nmed=-28.09 dB, ùî íà - 4,9 dB
âèùå, í³æ ïðè áàçîâîìó ñèãíàë³. Ãó÷í³ñòü ñèãíàëó
ïðè ñòèìóëÿö³¿ òêàíèí ðàíè íà â³äñòàí³ 2-3 ìì äî
ïîâîðîòíîãî íåðâà ñòàíîâèëà Nmin=-85.46 dB,
Nmax=-7.97 dB, ñåðåäíÿ âèñîòà ñèãíàëó - Nmed=-
22.28 dB, ùî íà - 10,71 dB âèùå, í³æ ïðè áàçî-
âîìó ñèãíàë³ òà íà - 5,81 dB âèùå, í³æ ïðè ñèãíàë³
îòðèìàíîìó ï³ä ÷àñ ñòèìóëÿö³¿ òêàíèí ðàíè íà
â³äñòàí³ 4-6 ìì äî ïîâîðîòíîãî íåðâà. Ãó÷í³ñòü
ñèãíàëó ïðè ñòèìóëÿö³¿ òêàíèí ïîâîðîòíîãî íåð-
âà ñòàíîâèëà Nmin=-83.67 dB, Nmax=-6.62 dB, ñå-
ðåäíÿ âèñîòà ñèãíàëó - Nmed=-16.65 dB, ùî íà -
16,34 dB âèùå, í³æ ïðè áàçîâîìó òà íà - 5,63 dB
âèùå, í³æ ïðè ñèãíàë³, îòðèìàíîìó ï³ä ÷àñ ñòè-
ìóëÿö³¿ òêàíèí ðàíè íà â³äñòàí³ 2-3 ìì äî ïîâî-
ðîòíîãî íåðâà. Ùîäî ³äåíòèô³êàö³¿ âåðõíüîãî ãîð-
òàííîãî íåðâà, òî ãó÷í³ñòü ñèãíàëó ïðè ñòèìóëÿö³¿
ÂÃÍ ñòàíîâèëà Nmin=-86.28 dB, Nmax=-8.61 dB, ñå-
ðåäíÿ âèñîòà ñèãíàëó - Nmed=-23.75 dB, ùî íà -
9,24 dB âèùå, í³æ ïðè áàçîâîìó ñèãíàë³.

Îòîæ, ìîæíà ñòâåðäæóâàòè ùî êîæåí íà-
ñòóïíèé ñèãíàë ìàº âèù³ ïîêàçíèêè ãó÷íîñò³ â³ä
áàçîâîãî òà ïîïåðåäíüîãî ñèãíàëó, ïðè öüîìó
ñèãíàë, îòðèìàíèé ï³ä ÷àñ ñòèìóëÿö³¿ ïîâîðîò-
íîãî íåðâà, ìàº íàéâèùó ãó÷í³ñòü. Òàêà äèíàì³êà
çì³íè ñèãíàëó õàðàêòåðíà äëÿ óñ³õ îáñòåæåíèõ ïà-
ö³ºíò³â.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ó ïåð³îä â³ä 2009 ð. äî 2014 ð. îáñòåæåíî 214
ïàö³ºíò³â, ó ÿêèõ ïðîâåäåíî îïåðàö³éí³ âòðó÷àí-

íÿ ç ïðèâîäó äèôóçíîãî òîêñè÷íîãî çîáó, âóçëî-
âîãî çîáó òà ïóõëèí ùèòîïîä³áíî¿ çàëîçè. Ó âñ³õ
âèïàäêàõ ñïîñòåð³ãàâñÿ âèðàæåíèé êîìïðåñ³é-
íèé ñèíäðîì îð´àí³â øè¿. Õâîðèõ ïîä³ëåíî íà
äâ³ ãðóïè: ² ãðóïà - 54 (25,2%) ïàö³ºíòè, ÿêèì ïðî-
âåäåíî âåðèô³êàö³þ íåðâ³â ï³ä êîíòðîëåì îêà. ²²
ãðóïà - 160 (74,8%) ïàö³ºíò³â, ÿêèì ³íòðàîïåðà-
ö³éíî çàñòîñîâàíî âèÿâëåííÿ ãîðòàííèõ íåðâ³â
çà äîïîìîãîþ ôîíî´ðàô³÷íîãî ìåòîäó. Òàêèì ÷è-
íîì, ó ïàö³ºíò³â I - ãðóïè ³äåíòèô³êîâàíî 76 íèæ-
í³õ ãîðòàííèõ íåðâ³â. Çã³äíî ³ç ðåçóëüòàòàìè ó 1
(1,2%) õâîðîãî ñïîñòåð³ãàëè îäíîá³÷íèé ïàðàë³÷
ãîðòàí³ ï³ñëÿ îïåðàö³éíîãî âòðó÷àííÿ. Ó ðåøòè
ïàö³ºíò³â ö³º¿ ãðóïè ïàòîëî´³¿ ãîëîñîâèõ çâ'ÿçîê
íå âèÿâëåíî. Ðåçóëüòàòè îáñòåæåííÿ çâîäèëèñÿ
äî ïîçèòèâíîãî àáî íå´àòèâíîãî. Ó ïàö³ºíòà ³ç
îäíîá³÷íèì ïàðåçîì ³íòðàîïåðàö³éíî îòðèìàíî
ïîçèòèâíèé ðåçóëüòàò ³äåíòèô³êàö³¿ íåðâà. Çàçíà-
÷èìî, ùî 6 íå´àòèâíèõ ³íòðàîïåðàö³éíèõ ðåçóëü-
òàò³â íå çíàéøëè ï³äòâåðäæåííÿ â ïîäàëüøèõ
îáñòåæåííÿõ õâîðèõ. Ó ïàö³ºíò³â II - ãðóïè ³äåí-
òèô³êîâàíî òà ïðîâåäåíî ìîí³òîðèí´ 320 íèæí³õ
òà 320 âåðõí³õ ãîðòàííèõ íåðâ³â. Çàâäÿêè îïðà-
öüîâàíîìó ìåòîäó åëåêòðîñòèìóëÿö³¿ òêàíèí
îïåðàö³éíî¿ ðàíè âñòàíîâëåíî ì³ñöå çíàõîäæåí-
íÿ 52 íåâèäèìèõ íåðâ³â, òîáòî ïîâîðîòí³ íåðâè
íå áóëî ³äåíòèô³êîâàíî, ïðîòå âèçíà÷åíî ä³ëÿíêè
¿õ ïðîõîäæåííÿ. Ó 80% ïàö³ºíò³â ²-î¿ ãðóïè ³äåí-
òèô³êîâàíî ëèøå íèæí³ ãîðòàíí³ íåðâè. Ó âñ³õ
õâîðèõ ²²-î¿ ãðóïè âåðèô³êîâàíî íèæí³ òà âåðõí³
ãîðòàíí³ íåðâè. Ïàö³ºíòè îáîõ ãðóï îáñòåæóâà-
ëèñü ËÎÐ ôàõ³âöåì ïåðåä òà ï³ñëÿ îïåðàö³éíîãî
âòðó÷àííÿ.

Æîäíîãî âèïàäêó òðàíçèòîðíîãî àáî ïîñ-
ò³éíîãî ïàðåçó ãîëîñîâèõ çâ'ÿçîê íå çàô³êñîâàíî
ïðè çàñòîñóâàíí³ îïðàöüîâàíîãî ìåòîäó, ùî ï³ä-
òâåðäæåíî äîñë³äæåííÿì ËÎÐ ñïåö³àë³ñòà ïðè
îãëÿä³ ó ï³ñëÿîïåðàö³éíîìó ïåð³îä³.

Âèñíîâîê
Âèêîðèñòàííÿ çì³ííîãî ñòðóìó ³ç çàäàíèìè ïà-
ðàìåòðàìè äëÿ ³äåíòèô³êàö³¿ ãîðòàííèõ íåðâ³â íå
âèêëèêàº ðåôðàêòåðíîñò³ òà âèñíàæåííÿ ñèñòåìè
íåéðîí - ì'ÿç. Àìïë³òóäà é ÷àñòîòà îòðèìàíèõ
ñèãíàë³â çàëåæàòü â³ä â³äñòàí³ ñòèìóëþþ÷îãî
åëåêòðîäà äî íåðâà, ùî äîçâîëÿº ïðîâîäèòè áåç-
ïîìèëêîâèé ïîøóê ãîðòàííèõ íåðâ³â òà ³íòðà-
îïåðàö³éíî ï³äòâåðäèòè ¿õ ö³ë³ñí³ñòü. Âàðòî çà-
çíà÷èòè, ùî æîäíèé ³ç ³ñíóþ÷èõ íèí³ ìåòîä³â íå

Ðèñ. 2
Âèãëÿä ñèãíàëó ïðè ñòèìóëÿö³¿ âåðõíüîãî ãîðòàííîãî

íåðâà. À - ñèãíàë áåç ñòèìóëÿö³¿ (áàçîâèé); Á - ïðè
ñòèìóëÿö³¿ âåðõíüîãî ãîðòàííîãî íåðâà
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ñïðÿìîâàíèé íà ³äåíòèô³êàö³þ âåðõí³õ ãîðòàííèõ
íåðâ³â, ëèøå çà äîïîìîãîþ çàïðîïîíîâàíîãî ìå-
òîäó ìîæëèâî ³äåíòèô³êóâàòè òà ïðîâîäèòè ìî-
í³òîðèí´ ÂÃÍ. Îïðàöüîâàíèé ìåòîä ï³äòâåðäæóº
ö³ë³ñí³ñòü íåðâà íåçàëåæíî â³ä ä³ëÿíêè ñòèìóëÿö³¿,
íà â³äì³íó â³ä ïñåâäî ïîçèòèâíèõ ðåçóëüòàò³â ³í-
øèõ ìåòîä³â.

Ìåòîä åëåêòðîñòèìóëÿö³¿ çì³ííèì ñòðó-
ìîì ³ç ³íòðàîïåðàö³éíîþ ôîíî´ðàô³ºþ çà îïðà-
öüîâàíèì ìåòîäîì ðåêîìåíäîâàíî äî øèðîêîãî
âèêîðèñòàííÿ ó êë³í³÷íèõ çàêëàäàõ òà â³ää³ëåííÿõ,
ó ÿêèõ ïðîâîäÿòü îïåðàö³éí³ âòðó÷àííÿ íà ùè-
òîïîä³áí³é òà ïðèùèòîïîä³áíèõ çàëîçàõ, ùî äî-
çâîëèòü óíèêíóòè âèíèêíåííÿ ñïåöèô³÷íèõ óñê-
ëàäíåíü ó âèãëÿä³ òðàâì ãîðòàííèõ íåðâ³â.
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