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Öåëü. Îïðåäåëèòü ýôôåêòèâíîñòü ïðèìåíåíèÿ ÝÝÃ-êîíòðîëÿ ïî áèñïåêòðàëüíîìó èíäåêñó â êà÷å-
ñòâå êðèòåðèÿ àäåêâàòíîé ìåäèêàìåíòîçíîé ñèíõðîíèçàöèè ïðè ïðîâåäåíèè äëèòåëüíîé èñêóññòâåííîé 
âåíòèëÿöèè ëåãêèõ (ÈÂË).

Ìàòåðèàë è ìåòîäû. Ïðîâåäåí àíàëèç 78 ýïèçîäîâ ÈÂË ó 12 ïàöèåíòîâ ñ ñèíäðîìîì îñòðîãî ëåãî÷-
íîãî ïîâðåæäåíèÿ (ÑÎËÏ), êîòîðûì ïðîâîäèëàñü ÈÂË ïðîäîëæèòåëüíîñòüþ áîëåå 48 ÷àñîâ. Ïðîâîäèëàñü 
ðåãèñòðàöèÿ ðåæèìà è ïàðàìåòðîâ ÈÂË, ïîêàçàòåëåé äûõàòåëüíîãî ìîíèòîðèíãà, äàííûõ àíàëèçà ãàçîâ 
àðòåðèàëüíîé è âåíîçíîé êðîâè è êèñëîòíî-îñíîâíîãî ñîñòîÿíèÿ (ÊÎÑ), ìåòîäà ââåäåíèÿ è äîç ñåäàòèâ-
íûõ ïðåïàðàòîâ è àíàëüãåòèêîâ. Äëÿ îöåíêè ñîñòîÿíèÿ öåíòðàëüíîé íåðâíîé ñèñòåìû ðåãèñòðèðîâàëèñü 
ïîêàçàòåëè áèñïåêòðàëüíîãî èíäåêñà (BIS-èíäåêñ). Ïðîâîäèëàñü îöåíêà ñîñòîÿíèÿ ïàöèåíòîâ ñ ïîìîùüþ 
øêàëû ñåäàöèè Ramsey. Âñå àíàëèçèðóåìûå ýïèçîäû ÈÂË áûëè ðàçäåëåíû íà 4 ãðóïïû: 1-ÿ ãðóïïà – ïñè-
õîòðîïíûå ïðåïàðàòû íå ââîäèëèñü; 2-ÿ – ýïèçîäû ÈÂË ñ èñïîëüçîâàíèåì íàðêîòè÷åñêèõ àíàëüãåòèêîâ; 
3-ÿ ãðóïïà - èñïîëüçîâàëèñü òîëüêî ñåäàòèâíûå ïðåïàðàòû; 4-ÿ ãðóïïà ýïèçîäîâ, ãäå îäíîâðåìåííî èñïîëü-
çîâàëèñü íàðêîòè÷åñêèå àíàëüãåòèêè è ñåäàòèâíûå ïðåïàðàòû.

Ðåçóëüòàòû. Óñòàíîâëåíî, ÷òî áîëåå âûñîêèå çíà÷åíèÿ BIS-èíäåêñà, â ñðåäíåì 89,1±10,6 ðåãèñòðè-
ðîâàëèñü â 1-é ãðóïïå ýïèçîäîâ ÈÂË. Âî âòîðîé ãðóïïå BIS-èíäåêñ ñíèæàëñÿ áîëåå çíà÷èòåëüíî è ñîñòàâèë 
â ñðåäíåì 75,0±16,1. Â òðåòüåé è ÷åòâåðòîé ãðóïïàõ BIS-èíäåêñ äîñòîâåðíî îòëè÷àëñÿ îò çíà÷åíèé â ïåðâûõ 
äâóõ ãðóïïàõ, ñðåäíèå çíà÷åíèÿ ñîñòàâëÿëè 37,2±11,6 è 43,2±18,1 ñîîòâåòñòâåííî. Âûÿâëåíà äîñòîâåðíàÿ 
îáðàòíàÿ êîððåëÿöèÿ ìåæäó ïîêàçàíèÿìè BIS-ìîíèòîðèíãà è áàëüíîé îöåíêîé ïî øêàëå Ramsey. Âûÿâëå-
íà ÷åòêàÿ ïðÿìàÿ êîððåëÿöèÿ ìåæäó ÷èñëîâûìè çíà÷åíèÿìè BIS-èíäåêñà è îáúåìîì ñïîíòàííîãî äûõàíèÿ 
â îáùåì îáúåìå ìèíóòíîé âåíòèëÿöèè ëåãêèõ. Óñòàíîâëåíî, ÷òî â ýïèçîäàõ ÈÂË, ïîòðåáîâàâøèõ ãëóáîêîé 
ñåäàöèè, ó ïàöèåíòîâ îòìå÷àëèñü äîñòîâåðíî áîëåå âûðàæåííûå ðàññòðîéñòâà îêñèãåíàöèè è èçìåíåíèÿ 
ìåõàíè÷åñêèõ ñâîéñòâ ëåãêèõ.

Çàêëþ÷åíèå. BIS-èíäåêñ ÿâëÿåòñÿ îáúåêòèâíûì êðèòåðèåì ýôôåêòèâíîé ìåäèêàìåíòîçíîé ñèíõðî-
íèçàöèè ïðè ïðîâåäåíèè äëèòåëüíîé ÈÂË.

Êëþ÷åâûå ñëîâà: èñêóññòâåííàÿ âåíòèëÿöèÿ ëåãêèõ, ìåäèêàìåíòîçíàÿ ñèíõðîíèçàöèÿ, ñåäàöèÿ, ýëåêòðî-
ýíöåôàëîãðàôè÷åñêèé ìîíèòîðèíã, áèñïåêòðàëüíûé èíäåêñ

Objectives. To determinate the effectiveness of electroencephalogram-based  control (EEG) according to 
Bispectral (BIS-index®) as the criterion of the adequate drug synchronization during the prolonged artificial lung 
ventilation (ALV).

Methods. 78 episodes of artificial lung ventilation were under analysis (ALV) in 12 patients with the syn-
drome of acute lung injury  (ALI) who underwent  ALV longer than 48 hours.

The registration of ALV regimen and parameters as well as the parameters of the respiration monitoring, the 
analysis data of the arterial and venous blood gases and acid-base state (ABS), the method of introduction and doses 
of the sedative preparations and analgesics was performed.  

To assess the state of the central nervous system, bispectral index parameters (BIS-index) were registered. 
The evaluation of the patients’ state with Ramsey sedation scale was also carried out. All the analyzed episodes of 
ALV were divided into 4 groups: in the 1st group the psychotropic drugs were not administered, the 2nd group – epi-
sodes of ALV with the use of narcotic analgesics, the 3rd  group – only sedatives preparations were used and the 4th 
group – both narcotic analgesics and sedatives were simultaneously used. 

Results. It was established that higher values   of BIS-index, an average of 89,1±10,6 were recorded in the 1st 
group of episodes of ALV. In the second group BIS-index decreased more significantly and amounted to an average 
of 75,0±16,1. In the third and fourth groups BIS-index was significantly different from the values   in the first two 
groups; average values   were 37,2±11,6 and 43,2±18,1, respectively. The reliable inverse correlation between the 
readings of BIS – monitoring and evaluation on Ramsey score scale was revealed. A clear direct correlation between 
the numerical values   of the BIS-index and the volume of spontaneous breathing in the total volume of the minute 
lung ventilation was established. It was found out in the episodes of ALV demanding deep sedation, the significantly 
more severe disturbance of oxygenation and changes in the mechanical properties of the lung were registered in 
patients.

Conclusions. BIS – index is an objective criterion for effective drug synchronization during the prolonged ALV.
Keywords: artificial lung ventilation, drug synchronization, sedation, electroencephalographic monitoring, BIS-index
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Ââåäåíèå

Ñðåäè íàèáîëåå àêòóàëüíûõ ïðîáëåì ñî-
âðåìåííîé èñêóññòâåííîé âåíòèëÿöèè ëåã-
êèõ (ÈÂË) îñîáîå ìåñòî çàíèìàåò ïðîáëåìà 
îáåñïå÷åíèÿ ñèíõðîíèçàöèè àïïàðàòíîãî 
äûõàíèÿ ñî ñïîíòàííûì äûõàíèåì ïàöèåíòà 
[1, 2, 3, 4]. Íåò ñîìíåíèÿ, ÷òî âûáîð íåîáõî-
äèìîãî ìåòîäà è ðåæèìà âåíòèëÿöèè, óïðàâ-
ëåíèå ÷óâñòâèòåëüíîñòüþ èíñïèðàòîðíîãî 
òðèããåðà, ïîäáîð ïàðàìåòðîâ äûõàòåëüíîãî 
öèêëà, âûÿñíåíèå è óñòðàíåíèå ïðè÷èí, âû-
çâàâøèõ äåñèíõðîíèçàöèþ, ÿâëÿþòñÿ ïåðâî-
ñòåïåííûìè âîïðîñàìè ïðè âîçíèêíîâåíèè 
ðàññòðîéñòâ â ñèñòåìå «ïàöèåíò-àïïàðàò 
ÈÂË» [1, 2, 3, 4].

Ïðèìåíåíèå ìåäèêàìåíòîçíûõ ìåòîäîâ 
ñèíõðîíèçàöèè ñ èñïîëüçîâàíèåì ñåäàòèâíûõ 
ïðåïàðàòîâ è àíàëüãåòèêîâ òàêæå ÿâëÿåòñÿ 
íåìàëîâàæíîé ñîñòàâëÿþùåé â îáåñïå÷åíèè 
àäåêâàòíîãî âçàèìîäåéñòâèÿ ðåñïèðàòîðà è 
ïàöèåíòà [1, 3, 4, 5, 6, 7]. Ïîäàâëÿþùåå áîëü-
øèíñòâî ïàöèåíòîâ, ïîëó÷àþùèõ äëèòåëüíóþ 
ðåñïèðàòîðíóþ ïîääåðæêó, íóæäàþòñÿ â îïðå-
äåëåííîì óðîâíå ñåäàöèè [5, 6, 7].

Äî íàñòîÿùåãî âðåìåíè îòñóòñòâóþò ÷åòêèå 
êðèòåðèè îöåíêè êà÷åñòâà ñèíõðîíèçàöèè, ÷òî 
íå ïîçâîëÿåò êëèíèöèñòó îáúåêòèâíî îöåíèòü 
ýôôåêòèâíîñòü è áåçîïàñíîñòü âçàèìîäåéñòâèÿ 
ðåñïèðàòîðà è ïàöèåíòà. Âèçóàëüíàÿ îöåíêà 
ìåõàíèêè äûõàíèÿ – «áîðåòñÿ» ëè ïàöèåíò ñ 
àïïàðàòîì ÈÂË èëè «íå áîðåòñÿ» – ÿâëÿåò-
ñÿ, íà íàø âçãëÿä, äîñòàòî÷íî ñóáúåêòèâíîé è 
ìîæåò òðàêòîâàòüñÿ ïî-ðàçíîìó ðàçëè÷íûìè 
âðà÷àìè. Àíàëèç ïàðàìåòðîâ ãðàôè÷åñêîãî ìî-
íèòîðèíãà, êðèâûõ è ïåòåëü íà ýêðàíå àïïà-
ðàòà ÈÂË òðåáóåò äëèòåëüíîãî íàáëþäåíèÿ è 
íå äàåò âîçìîæíîñòè êîëè÷åñòâåííîé îöåíêè 
ýôôåêòèâíîñòè ñèíõðîíèçàöèè [8, 9].

Èñïîëüçîâàíèå ìåòîäà áàëëüíûõ îöåíîê, 
òàêèõ êàê øêàëû Ramsey, Cook, SAS [4, 6, 7], 
ÿâëÿåòñÿ ðàñïðîñòðàíåííûì, íî òàêæå ñóáú-
åêòèâíûì ïîäõîäîì. Â ñîâðåìåííûõ ðóêîâîä-
ñòâàõ è îáçîðàõ, ïîñâÿùåííûõ ÈÂË, îöåíêå 
ìåòîäîâ ñèíõðîíèçàöèè àïïàðàòíîãî äûõà-
íèÿ è äûõàíèÿ ïàöèåíòà óäåëÿåòñÿ êðàéíå 
ìàëî âíèìàíèÿ. Àêòóàëüíûì ÿâëÿåòñÿ ïîèñê è 
îöåíêà ýôôåêòèâíîñòè èñïîëüçîâàíèÿ äðóãèõ 
êðèòåðèåâ ñèíõðîíèçàöèè àïïàðàòíîãî äûõà-
íèÿ ñ äûõàíèåì ïàöèåíòà.

Öåëü èññëåäîâàíèÿ: îïðåäåëèòü ýôôåê-
òèâíîñòü ïðèìåíåíèÿ ÝÝÃ-êîíòðîëÿ ïî áè-
ñïåêòðàëüíîìó èíäåêñó (BIS-index®) â êà÷å-

ñòâå êðèòåðèÿ àäåêâàòíîé ìåäèêàìåíòîçíîé 
ñèíõðîíèçàöèè ïðè ïðîâåäåíèè äëèòåëüíîé 
èñêóññòâåííîé âåíòèëÿöèè ëåãêèõ (ÈÂË).

Ìàòåðèàë è ìåòîäû

Íà ïðîâåäåíèå èññëåäîâàíèÿ áûëî ïîëó-
÷åíî ðàçðåøåíèå Êîìèòåòà ïî ýòèêå ÓÇ «Ìî-
ãèëåâñêàÿ îáëàñòíàÿ áîëüíèöà» (ïðîòîêîë � 
29-Á îò 15.03.2011ã.)

Â ïðîâåäåííîå íàìè ïðîñïåêòèâíîå èñ-
ñëåäîâàíèå âêëþ÷åíû 12 ïàöèåíòîâ â âîçðàñòå 
îò 22 äî 77 ëåò (ñðåäíèé âîçðàñò – 51,0±18,3 
ãîäà), êîòîðûì ïðîâîäèëàñü ÈÂË ïðîäîëæè-
òåëüíîñòüþ áîëåå 48 ÷àñîâ â óñëîâèÿõ ðåàíè-
ìàöèîííî-àíåñòåçèîëîãè÷åñêîãî îòäåëåíèÿ 
ÓÇ «Ìîãèëåâñêàÿ îáëàñòíàÿ áîëüíèöà». Ñðåäè 
íèõ áûëî 9 ìóæ÷èí è 3 æåíùèíû. 

Êðèòåðèÿìè èñêëþ÷åíèÿ áûëè: âîçðàñò 
äî 18 ëåò, íàëè÷èå íåâðîëîãè÷åñêîé ïàòîëî-
ãèè, êîòîðàÿ, â ñâîþ î÷åðåäü, ìîãëà âûçâàòü 
íàðóøåíèÿ ñîçíàíèÿ è âëèÿòü íà ïîêàçàòåëè 
ýëåêòðîýíöåôàëîãðàôè÷åñêîãî ìîíèòîðèíãà.

Âñå ïàöèåíòû áûëè îïåðèðîâàíû ïî ïî-
âîäó çàáîëåâàíèé æåëóäêà è ïîäæåëóäî÷íîé 
æåëåçû, êèøå÷íèêà; ó áîëüøèíñòâà ïàöèåí-
òîâ äèàãíîñòèðîâàí  ïåðèòîíèò, ñåïñèñ, ñèí-
äðîì ïîëèîðãàííîé íåäîñòàòî÷íîñòè, ñèí-
äðîì îñòðîãî ëåãî÷íîãî ïîâðåæäåíèÿ (ÑÎËÏ). 
Îäíîìó èç ïàöèåíòîâ áûëî âûïîëíåíî àîð-
òîêîðîíàðíîå øóíòèðîâàíèå â óñëîâèÿõ èñ-
êóññòâåííîãî êðîâîîáðàùåíèÿ (ÈÊ), ïîñëåî-
ïåðàöèîííûé ïåðèîä îñëîæíèëñÿ ÑÎËÏ. Èç 
12 ïàöèåíòîâ óìåðëî 8, ëåòàëüíîñòü ñîñòàâèëà 
66,7% (òàáëèöà 1).

Â õîäå èññëåäîâàíèÿ ïðîâåäåí àíàëèç 78 
ýïèçîäîâ ÈÂË. Ïîä «ýïèçîäîì ÈÂË» ìû ïî-
íèìàåì ôàêò åäèíîâðåìåííîé ðåãèñòðàöèè 
ðåæèìà è ïàðàìåòðîâ ÈÂË, âñåõ äîñòóïíûõ â 
êîíêðåòíîé ìîäåëè àïïàðàòà ïîêàçàòåëåé äû-
õàòåëüíîãî ìîíèòîðèíãà, äàííûõ àíàëèçà ãà-
çîâ àðòåðèàëüíîé è âåíîçíîé êðîâè è ÊÎÑ. 
Íàìè òàêæå ðåãèñòðèðîâàëèñü äàííûå æóðíà-
ëà òðåâîã àïïàðàòà ÈÂË çà ïðåäûäóùèå 6 ÷à-
ñîâ, ââîäèìûå ëåêàðñòâåííûå ïðåïàðàòû, ìå-
òîä ââåäåíèÿ ñåäàòèâíûõ è àíàëüãåòèêîâ è èõ 
äîçû, èñïîëüçîâàâøèåñÿ äëÿ ìåäèêàìåíòîçíîé 
ñèíõðîíèçàöèè – âñåãî 52 ïîêàçàòåëÿ, êîòî-
ðûå çàíîñèëèñü â ñïåöèàëüíî ðàçðàáîòàííûé 
«Ïðîòîêîë ïðîâåäåíèÿ ÈÂË».

Äëÿ îöåíêè ñîñòîÿíèÿ öåíòðàëüíîé íåðâ-
íîé ñèñòåìû ñ ïîìîùüþ BIS-ìîíèòîðèíãà 
íàìè áûë èñïîëüçîâàí ìîíèòîð Philips ÌÐ-20 
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(Ãåðìàíèÿ) ñ áëîêîì ýëåêòðîýíöåôàëîãðàôè-
÷åñêîãî êîíòðîëÿ. 

Áèñïåêòðàëüíûé èíäåêñ âêëþ÷àë â ñåáÿ 
ðåãèñòðàöèþ óðîâíÿ âûñîêî÷àñòîòíîé (14-30 
Ãö) èëè áåòà-àêòèâíîñòè, ñòåïåíü íèçêî÷à-
ñòîòíîé ñèíõðîíèçàöèè, íàëè÷èå ïåðèîäîâ 
ïîäàâëåíèÿ ÝÝÃ àêòèâíîñòè ñ ðàñ÷åòîì îäíî-
ãî îáîáùåííîãî öèôðîâîãî ïîêàçàòåëÿ, îòðà-
æàþùåãî ñòåïåíü óãíåòåíèÿ ìîçãà. BIS-index® 
– ýòî óñëîâíîå ÷èñëî îò 0 äî 100, ñîîòíîñÿùå-
åñÿ ñ êëèíè÷åñêè íàáëþäàåìîé êàðòèíîé óã-
íåòåíèÿ àêòèâíîñòè ìîçãà ïðè äåéñòâèè áîëü-
øèíñòâà àíåñòåòèêîâ, ñ èçìåíåíèÿìè ýëåêòðî-
ýíöåôàëîãðàôèè âî âðåìÿ ñåäàöèè è íàðêîçà. 
Çíà÷åíèå ïîêàçàòåëÿ BIS îò 100 äî 85 ñîîòâåò-
ñòâóåò ñîñòîÿíèþ áîäðñòâîâàíèÿ, 61-85 – ñå-
äàöèè â ðàçëè÷íîé åå ñòåïåíè, 41-60 – îáùåé 
àíåñòåçèè, 40 – ãëóáîêîìó íàðêîçó [10, 11].

Äîïîëíèòåëüíî ê ðåãèñòðàöèè BIS-
èíäåêñà ïðîâîäèëè îöåíêó êëèíè÷åñêîãî ñî-
ñòîÿíèÿ ïàöèåíòîâ ñ ïîìîùüþ øêàëû ñåäàöèè 

Ramsey äëÿ ñðàâíåíèÿ êëèíè÷åñêîãî òå÷åíèÿ 
ìåäèêàìåíòîçíîé ñåäàöèè è BIS-ìîíèòîðèíãà.

Âñå àíàëèçèðóåìûå 78 ýïèçîäîâ ÈÂË 
áûëè ðàçäåëåíû íà 4 ãðóïïû â çàâèñèìîñòè 
îò òîãî, êàêîé èç ïðåïàðàòîâ ïðèìåíÿëñÿ äëÿ 
ïðîâåäåíèÿ ìåäèêàìåíòîçíîé ñèíõðîíèçàöèè 
(òàáëèöà 2). Ïåðâóþ ãðóïïó (n=15) ñîñòàâèëè 
ñëó÷àè, â êîòîðûõ âîîáùå íå èñïîëüçîâàëèñü 
ïñèõîòðîïíûå ïðåïàðàòû, à ïðèìåíÿëèñü íå-
ñòåðîèäíûå ïðîòèâîâîñïàëèòåëüíûå ñðåäñòâà 
(ÍÏÂÑ). Âî âòîðîé ãðóïïå (n=27) îáúåäèíå-
íû ýïèçîäû ÈÂË ñ èñïîëüçîâàíèåì íàðêîòè-
÷åñêèõ àíàëüãåòèêîâ, ãäå òèòðîâàëè ìîðôèí, 
ôåíòàíèë èëè áîëþñíî ââîäèëè ïðîìåäîë. Â 
òðåòüåé ãðóïïå (n=12) èñïîëüçîâàëèñü òîëüêî 
ñåäàòèâíûå ïðåïàðàòû: ïðîâîäèëîñü òèòðî-
âàíèå äèàçåïàìà èëè òèîïåíòàëà íàòðèÿ. Â 
÷åòâåðòóþ ãðóïïó (n=24) âêëþ÷åíû ýïèçîäû 
ñ îäíîâðåìåííûì èñïîëüçîâàíèåì íàðêîòè÷å-
ñêèõ àíàëüãåòèêîâ è ñåäàòèâíûõ ñðåäñòâ â ðàç-
ëè÷íûõ ñî÷åòàíèÿõ.

Òàáëèöà 1

Õàðàêòåðèñòèêà ïàöèåíòîâ

Ãðóïïà 1
n=15

Ãðóïïà 2
n=27

Ãðóïïà 3
n=12

Ãðóïïà 4
n=24

ÍÏÂÑ, äà/íåò + - - -
Ïðîìåäîë
ìã/ñóò

- 80 - -

Ìîðôèí ìêã/êã/÷àñ - 11,0±0,1 - 11,0±0,1
Ôåíòàíèë
ìêã/êã/÷àñ

- 1,26±0,3 - 1,54±0,35*

Äèàçåïàì
ìã/êã/÷àñ

- - 0,18±0,05 0,19±0,05

Òèîïåíòàë
ìã/êã/÷àñ

- - 1,30±0,27 1,95±0,67

Òàáëèöà 2

Äîçû ïðåïàðàòîâ, èñïîëüçîâàâøèõñÿ äëÿ ìåäèêàìåíòîçíîé ñèíõðîíèçàöèè ÈÂË (M±SD)

* – ð=0,025, òåñò Ìàíà-Óèòíè (Mann-Whitney U-Test)

№ Äèàãíîç Êîëè÷åñòâî 
ïàöèåíòîâ,  n

% Óìåðëî,  n

ìóæ æåí

1. Îñòðûé äåñòðóêòèâíûé ïàíêðåàòèò,  ïåðèòîíèò.  Ñåïñèñ.  
Ðåñïèðàòîðíûé äèñòðåññ-ñèíäðîì âçðîñëûõ (ÐÄÑÂ).

4 2 50 4

2. Ñîñòîÿíèå ïîñëå ðåçåêöèè æåëóäêà ïî ïîâîäó 
ïðîáîäåíèÿ õðîíè÷åñêîé ÿçâû.  Äâóõñòîðîííÿÿ 
ïíåâìîíèÿ.  ÐÄÑÂ.

1 - 8,3 1

3. Ñîñòîÿíèå ïîñëå îïåðàòèâíîãî ëå÷åíèÿ ÿçâåííîé 
áîëåçíè æåëóäêà,  ïåðèòîíèò.  Ñåïñèñ.  ÐÄÑÂ.

1 1 16,7 2

4. Ðàê ëåâîé ïî÷êè.  Õðîíè÷åñêèé ïèåëîíåôðèò.  Ñåïñèñ.  
ÐÄÑÂ.

1 - 8,3 -

5. Àíåâðèçìà áðþøíîãî îòäåëà àîðòû.  Ñèíäðîì 
àáäîìèíàëüíîé èøåìèè.  Ãàíãðåíà êèøå÷íèêà.

1 - 8,3 1

6. ÈÁÑ: ÑÍ ÔÊ3.  Ñîñòîÿíèå ïîñëå ÀÊØ, ÌÊØ â 
óñëîâèÿõ ÈÊ.  ÐÄÑÂ.

1 - 8,3 -

ÈÒÎÃÎ 9 3 100 8
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Ìûøå÷íûå ðåëàêñàíòû äëÿ ñèíõðîíèçà-
öèè ñ ÈÂË íè â îäíîì èç ðàññìàòðèâàåìûõ 
ýïèçîäîâ íàìè íå ïðèìåíÿëèñü.

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ 
ïðîâîäèëè ñ ïîìîùüþ ïàêåòîâ ñòàòèñòè÷åñêèõ 
ïðîãðàìì Statistica 7.0. Äàííûå ïðåäñòàâëåíû â 
âèäå ñðåäíèõ çíà÷åíèé ± ñòàíäàðòíîå îòêëîíå-
íèå äëÿ êîëè÷åñòâåííûõ ïåðåìåííûõ (M±SD) 
â ñëó÷àå íîðìàëüíîãî ðàñïðåäåëåíèÿ ïðèçíà-
êà, è â âèäå ìåäèàíû Me (25% -75% ïðîöåí-
òèëåé) â ñëó÷àå ðàñïðåäåëåíèÿ, îòëè÷íîãî îò 
íîðìàëüíîãî, à òàêæå â âèäå ïðîöåíòíûõ îò-
íîøåíèé äëÿ êà÷åñòâåííûõ ïåðåìåííûõ.

Äîñòîâåðíîñòü ðàçëè÷èé äâóõ ãðóïï îïðå-
äåëÿëè ñ ïîìîùüþ íåïàðàìåòðè÷åñêèõ ìåòî-
äîâ: êðèòåðèÿ Ìàííà-Óèòíè äëÿ êîëè÷åñòâåí-
íûõ ïåðåìåííûõ è êðèòåðèÿ χ2-êâàäðàò Ïèðñî-
íà äëÿ êà÷åñòâåííûõ ïåðåìåííûõ. Ñòàòèñòè÷å-
ñêè çíà÷èìûìè ñ÷èòàëè ðàçëè÷èÿ ïðè p< 0,05.

Ñâÿçü ïðèçíàêîâ ìåæäó ñîáîé îöåíèâà-
ëàñü ñ ïîìîùüþ êîýôôèöèåíòà êîððåëÿöèè 
Ñïèðìåíà.

Ðåçóëüòàòû è îáñóæäåíèå

Âî âñåõ ýïèçîäàõ ÈÂË âåíòèëÿöèÿ ïðîâî-
äèëàñü ñ èñïîëüçîâàíèåì ðåæèìîâ ñ êîíòðî-
ëåì ïî äàâëåíèþ. Íàèáîëåå ÷àñòî ïðèìåíÿëñÿ 
ðåæèì BIPAP/ASB – â 64,1% ñëó÷àåâ, â 34,6% 
– ðåæèì PSIMV.

Ïîäáîð ïàðàìåòðîâ ÈÂË îñóùåñòâëÿëñÿ â 
çàâèñèìîñòè îò êîíêðåòíîé êëèíè÷åñêîé ñè-
òóàöèè, ïàòîôèçèîëîãè÷åñêîãî âàðèàíòà äûõà-
òåëüíîé íåäîñòàòî÷íîñòè, ãëóáèíû íàðóøåíèé 
ãàçîîáìåíà. Âî âñåõ ñëó÷àÿõ äëÿ ñèíõðîíèçà-
öèè ïðèìåíÿëñÿ ïîòîêîâûé òðèããåð. Óðîâåíü 
÷óâñòâèòåëüíîñòè òðèããåðà â èññëåäóåìûõ ýïè-
çîäàõ â ñðåäíåì ñîñòàâèë 2,1±0,9 ë/ìèí. 

Ïðè àíàëèçå ïîëó÷åííûõ ðåçóëüòàòîâ èç-
ìåíåíèé BIS-èíäåêñà áûëî óñòàíîâëåíî, ÷òî 
áîëåå âûñîêèå çíà÷åíèÿ BIS-èíäåêñà, â ñðåä-
íåì 89,1±10,6 ðåãèñòðèðîâàëèñü â 1-é ãðóïïå, 

ãäå ïñèõîòðîïíûå ïðåïàðàòû äëÿ ñèíõðîíèçà-
öèè íå ââîäèëèñü. Äàííûå çíà÷åíèÿ BIS – èí-
äåêñà ñîîòâåòñòâóþò óðîâíþ áîäðñòâîâàíèÿ.

Âî âòîðîé ãðóïïå ïðè èñïîëüçîâàíèè òîëü-
êî íàðêîòè÷åñêèõ àíàëüãåòèêîâ BIS-ïîêàçàòåëü 
ñíèæàëñÿ áîëåå çíà÷èòåëüíî è ñîîòâåòñòâîâàë 
óðîâíþ ëåãêîé ñåäàöèè, â ñðåäíåì 75,0±16,1 
(ðèñ. 1).

Â òðåòüåé è ÷åòâåðòîé ãðóïïàõ BIS-èíäåêñ 
äîñòîâåðíî îòëè÷àëñÿ îò çíà÷åíèé â ïåðâûõ 
äâóõ ãðóïïàõ (p<0,001), ñðåäíèå çíà÷åíèÿ BIS 
ñîñòàâëÿëè 37,2±11,6 è 43,2±18,1 ñîîòâåò-
ñòâåííî. Ñòîëü íèçêèå ïîêàçàòåëè àêòèâíîñòè 
öåíòðàëüíîé íåðâíîé ñèñòåìû â ãðóïïàõ, ãäå 
ïðèìåíÿëñÿ òèîïåíòàë è äèàçåïàì, îòäåëüíî, 
ëèáî â êîìáèíàöèè ñ íàðêîòè÷åñêèìè àíàëü-
ãåòèêàìè, ñâèäåòåëüñòâóþò î ãëóáîêîé ñåäà-
öèè, ñîîòâåòñòâóþùåé óðîâíþ îáùåé àíåñòå-
çèè ïðè õèðóðãè÷åñêèõ âìåøàòåëüñòâàõ.

Êëèíè÷åñêàÿ îöåíêà ñîñòîÿíèÿ ïàöèåíòîâ 
ñ ïîìîùüþ øêàëû ñåäàöèè Ramsey, ïðè ïðîâå-
äåíèè ìåäèêàìåíòîçíîé ñèíõðîíèçàöèè ïî êî-
ëè÷åñòâó áàëëîâ êîððåëèðîâàëà ñî çíà÷åíèÿìè 
BIS-èíäåêñà âî âñåõ 4-õ ãðóïïàõ. Ñ ïîìîùüþ 
ìåòîäîâ ñòàòèñòè÷åñêîãî àíàëèçà íàìè áûëà 
âûÿâëåíà äîñòîâåðíàÿ îáðàòíàÿ êîððåëÿöèÿ 
(êîýôôèöèåíò êîððåëÿöèè Ñïèðìåíà R= - 0,8, 
p=0,0001) ìåæäó ïîêàçàíèÿìè BIS – ìîíèòî-
ðèíãà è áàëüíîé îöåíêîé ïî øêàëå Ramsey.

Â íàñòîÿùåå âðåìÿ ìîæíî ñ÷èòàòü äîêà-
çàííûì â êëèíè÷åñêîé ïðàêòèêå, ÷òî ñîõðà-
íåíèå ñïîíòàííîãî äûõàíèÿ â ïðîöåññå ÈÂË 
óëó÷øàåò ëåãî÷íîé ãàçîîáìåí, ñèñòåìíûé 
êðîâîòîê è ñíàáæåíèå òêàíåé êèñëîðîäîì. Íà 
îñíîâàíèè èìåþùèõñÿ äàííûõ ìîæíî çàêëþ-
÷èòü, ÷òî äàæå ó ïàöèåíòîâ ñ òÿæåëûìè íà-
ðóøåíèÿìè ôóíêöèè ëåãêèõ íåëüçÿ ïîäàâëÿòü 
ñàìîñòîÿòåëüíîå äûõàíèå â óñëîâèÿõ ìåõàíè-
÷åñêîé ÈÂË [12].

Íàìè áûëî èçó÷åíî èçìåíåíèå îáúåìà 
ñïîíòàííîãî äûõàíèÿ â ïðîöåíòíîì ñîîòíî-
øåíèè îò îáùåãî îáúåìà ìèíóòíîé âåíòèëÿ-
öèè ëåãêèõ ïðè èñïîëüçîâàíèè ìåòîäîâ ìåäè-
êàìåíòîçíîé ñèíõðîíèçàöèè ó äëèòåëüíî âåí-
òèëèðóåìûõ ïàöèåíòîâ (ðèñ. 2). 

Óñòàíîâëåíî, ÷òî îáúåì ñïîíòàííîãî äû-
õàíèÿ óìåíüøàëñÿ îò 48,9% â ïåðâîé ãðóïïå äî 
12,7% â òðåòüåé è 10,4% îò îáùåãî îáúåìà ìè-
íóòíîé âåíòèëÿöèè â ÷åòâåðòîé ãðóïïå ýïèçî-
äîâ ÈÂË. Âûÿâëåíà ÷åòêàÿ ïðÿìàÿ êîððåëÿöèÿ 
ìåæäó ÷èñëîâûìè çíà÷åíèÿìè BIS-èíäåêñà è 
îáúåìîì ñïîíòàííîãî äûõàíèÿ â îáùåì îáú-
åìå ìèíóòíîé âåíòèëÿöèè ëåãêèõ (êîýôôèöè-
åíò êîððåëÿöèè Ñïèðìåíà R=0,4, p=0,0001).

Àíàëèç ïîëó÷åííûõ äàííûõ ïîçâîëèë 
óñòàíîâèòü, ÷òî êîëè÷åñòâî ýïèçîäîâ ïîëíî-
ãî îòñóòñòâèÿ ñïîíòàííîãî äûõàíèÿ äîñòîâåð-

        Ãðóïïà 1  Ãðóïïà 2  Ãðóïïà 3 Ãðóïïà 4

* – p<0,001, òåñò Ìàíà-Óèòíè 
(Mann-Whitney U-Test)

Ðèñ. 1. Çíà÷åíèå BIS – èíäåêñà è áàëëüíîé îöåíêè ïî 
øêàëå Ramsay â ãðóïïàõ

© À.Â.  Ìàðî÷êîâ ñ ñîàâò.  Êîíòðîëü êà÷åñòâà èñêóññòâåííîé âåíòèëÿöèè ëåãêèõ
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* – p<0,001, òåñò Ìàíà-Óèòíè 
(Mann-Whitney U-Test)

Ðèñ. 2. Êîððåëÿöèÿ ìåæäó óðîâíåì BIS è MVspont

íî îòëè÷àëîñü â òðåòüåé è ÷åòâåðòîé ãðóïïàõ 
(p<0,005) ïî ñðàâíåíèþ ñ ïåðâîé ãðóïïîé, ãäå 
íå ïðèìåíÿëèñü íàðêîòè÷åñêèå àíàëüãåòèêè è 
ñåäàòèâíûå ïðåïàðàòû (ðèñ. 3).

Àíàëèçèðóÿ êëèíè÷åñêèå äàííûå, ñòàíî-
âèòñÿ ÿñíî, ÷òî òàêàÿ âûðàæåííàÿ ãëóáèíà ìå-
äèêàìåíòîçíîé ñåäàöèè â ãðóïïàõ 3 è 4, è ñòîëü 
çíà÷èòåëüíîå óãíåòåíèå ñïîíòàííîãî äûõàíèÿ 
áûëè ïðîäèêòîâàíû êëèíè÷åñêîé íåîáõîäèìî-
ñòüþ, íåâîçìîæíîñòüþ àäåêâàòíîé àäàïòàöèè 
äûõàíèÿ ïàöèåíòà è àïïàðàòà ÈÂË äðóãèìè ìå-
òîäàìè. Êàê ïðàâèëî, òàêàÿ ñèòóàöèÿ âîçíèêàåò 
ïðè âûðàæåííûõ ðàññòðîéñòâàõ îêñèãåíàöèè è 
âåíòèëÿöèè, ãðóáûõ èçìåíåíèÿõ ìåõàíè÷åñêèõ 
ñâîéñòâ ëåãêèõ, ïðèìåíåíèè íåôèçèîëîãè÷íûõ 
ïàðàìåòðîâ äûõàòåëüíîãî öèêëà [2, 5, 6].

Äåéñòâèòåëüíî, àíàëèç ïîêàçàòåëåé ãàçî-
âîãî ñîñòàâà àðòåðèàëüíîé êðîâè è êèñëîò-
íî-îñíîâíîãî ñîñòîÿíèÿ ïîêàçàë, ÷òî ñðåäíèå 
çíà÷åíèÿ èíäåêñà îêñèãåíàöèè (PaO2/FiO2) â 
ïåðâûõ òðåõ èññëåäóåìûõ ãðóïïàõ áûëè ìåíåå 
300, ÷òî ÿâëÿåòñÿ êðèòåðèåì íàëè÷èÿ ñèíäðî-
ìà îñòðîãî ëåãî÷íîãî ïîâðåæäåíèÿ, íî ðàñ-
ñòðîéñòâà ãàçîîáìåíà áûëè äîñòîâåðíî áîëåå 
âûðàæåíû â 4-é ãðóïïå (ð<0,01), ÷òî ïðîÿâëÿ-
ëîñü íàèáîëåå íèçêèì èíäåêñîì îêñèãåíàöèè 
ìåíåå 200 è ÿâëÿåòñÿ âàæíåéøèì ïðèçíàêîì 
ðàçâèòèÿ ÎÐÄÑ. Çíà÷åíèå ÐÑÎ2 â àðòåðèàëü-

 * – ðàçëè÷èÿ ìåæäó ãðóïïàìè, ð<0,01, òåñò Ìàíà-Óèòíè (Mann-Whitney U-Test)

* – p<0,005, χ2-êâàäðàò Ïèðñîíà 
(Pearson Chi-square).

Ðèñ. 3. Êîëè÷åñòâî ýïèçîäîâ ïîëíîãî îòñóòñòâèÿ ñïîí-
òàííîãî äûõàíèÿ â ãðóïïàõ

íîé êðîâè òàêæå äîñòîâåðíî îòëè÷àëîñü îò òà-
êîâûõ â ïåðâîé ãðóïïå (ð<0,01) (òàáëèöà 3).

Ïîìèìî âûøåñêàçàííîãî, ïðè èçó÷åíèè 
äàííûõ ðåñïèðàòîðíîãî ìîíèòîðèíãà íàìè 
áûëî óñòàíîâëåíî, ÷òî â ýïèçîäàõ ÈÂË, îò-
íåñåííûõ â 3-þ ãðóïïó, ñ ãëóáîêîé ñåäàöèåé 
òèîïåíòàëîì è (èëè) äèàçåïàìîì, ðåãèñòðèðî-
âàëîñü äîñòîâåðíî áîëåå âûñîêîå (Ðïèê) ïè-
êîâîå äàâëåíèå íà âäîõå (ð<0,01) ÷åì â ïåðâîé 
ãðóïïå, áîëåå âûñîêîå (Pñðåä) ñðåäíåå äàâëå-
íèå â äûõàòåëüíûõ ïóòÿõ (ð<0,01), ïðèìåíÿëñÿ 
áîëåå âûñîêèé ÐÅÅÐ (ð<0,01) è äûõàòåëüíûé 
îáúåì áûë íèæå â ïåðåñ÷åòå íà èäåàëüíóþ 
ìàññó òåëà (ð<0,01).

Â ãðóïïå ñ èñïîëüçîâàíèåì ñåäàòèâíûõ 
ïðåïàðàòîâ âìåñòå ñ àíàëüãåòèêàìè îòìå÷àëàñü 
äîñòîâåðíî áîëåå íèçêàÿ ðàñòÿæèìîñòü ëåãêèõ 
(ð<0,01), òàêæå äîñòîâåðíî âûøå îòëè÷àëèñü 
ïèêîâîå äàâëåíèå (ð<0,01), óñòàíîâëåííîå èí-
ñïèðàòîðíîå äàâëåíèå íà âäîõå (ð<0,01), ðå-
ãèñòðèðîâàëèñü áîëåå âûñîêèå óðîâíè ÐÅÅÐ 
(ð<0,01) è ñðåäíåãî äàâëåíèÿ â äûõàòåëüíûõ 
ïóòÿõ (ð<0,01), à òàêæå äîñòîâåðíî áîëåå íèç-
êèé äûõàòåëüíûé îáúåì ñîîòíåñåííûé ñ èäå-
àëüíîé ìàññîé òåëà ïàöèåíòà (ð<0,01).

Îäèí èç âàæíåéøèõ ïàðàìåòðîâ ÈÂË – 
ýòî ñîîòíîøåíèå ïðîäîëæèòåëüíîñòè âäîõà â 
âûäîõó, òàêæå îòëè÷àëñÿ â èññëåäóåìûõ ãðóï-

Òàáëèöà 3

Ïîêàçàòåëè ãàçîâ àðòåðèàëüíîé êðîâè è ÊÎÑ ó èññëåäóåìûõ ïàöèåíòîâ (M±SD)
Ïîêàçàòåëü № 1 

- / ÍÏÂÑ
№ 2

Ôåíòàíèë/ 
ìîðôèí/ ïðîìåäîë

№ 3
Ñåäàòèêè

№ 4
Àíàëüãåòèê+

ñåäàòèê
BIS,  åä. 89,1±10,6 75,0±16,1 37,2±11,6* 43,2±18,1*
PaO2/FiO2 266,4±119,2 216,8±49,9 231,3±41,0 176,2±46,8*
PaO2,  ìì ðò.ñò. 101,7±33,4 103,0±21,8 109,1±19,9 87,6±16,7
ÐàÑÎ2,  ìì ðò.ñò. 36,8±5,2 39,0±7,7 44,7±6,4* 44,9±9,5*
pHa 7,42±0,05 7,4±0,07* 7,31±0,05* 7,36±0,09
Ëàêòàò,  ììîëü/ë 2,2±1,0 2,4±1,0* 1,5±0,7* 1,7±0,7
SaO2,  % 96,7±2,9 97,7±1,5 97,4±1,3 96,9±1,7
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ïàõ (òàáëèöà 4). Áëèçêîå ê íîðìàëüíîìó ñîîò-
íîøåíèå âäîõ/âûäîõ (â äèàïàçîíå 1:1,6 –1:3) 
â 100% ñëó÷àåâ îòìå÷àëîñü â ïåðâîé ãðóïïå 
(p<0,001), ãäå ñåäàöèÿ íå ïðîâîäèëàñü. Â ãðóï-
ïå ñëó÷àåâ ÈÂË ñ óìåðåííûì óðîâíåì ñåäàöèè 
(ãðóïïà 2) â 66,7% ñëó÷àåâ ïðèìåíÿëîñü íîð-
ìàëüíîå ñîîòíîøåíèå âäîõ/âûäîõ (â äèàïàçî-
íå 1:1,6 – 1:3), à â 25,9% - â äèàïàçîíå 1:1,1-
1,5 è â 7,4% ñëó÷àåâ – 1: 1.

Â òðåòüåé è ÷åòâåðòîé ãðóïïàõ îòìå÷àåòñÿ 
òåíäåíöèÿ ê óäëèíåíèþ âðåìåíè âäîõà. Òàê â 
òðåòüåé ãðóïïå òîëüêî â 16,7% – ýòî âåíòèëÿ-
öèÿ ñ íîðìàëüíûì ñîîòíîøåíèåì âäîõ/âûäîõ, 
â 25% – 1:1,1-1,5 è â 58,3% ýïèçîäîâ âåíòèëÿ-
öèÿ îñóùåñòâëÿëàñü ñ ðàâíûì ñîîòíîøåíèåì 
âäîõ/âûäîõ (1: 1). Â ãðóïïå, ãäå ïðèìåíÿëàñü 
îäíîâðåìåííîå ââåäåíèå ñåäàòèâíûõ è àíàëü-
ãåòèêîâ (ãðóïïà 4) â 54,2% çàðåãèñòðèðîâàí-
íûõ ýïèçîäîâ ðåñïèðàòîðíàÿ ïîääåðæêà ïðî-
âîäèëàñü ñ ñîîòíîøåíèåì âäîõ/âûäîõ â äèàïà-
çîíå îò 1:1 äî 1:1,5. Èíâåðñèÿ âäîõà ê âûäîõó 
ó ïàöèåíòîâ 4 ãðóïïû çàðåãèñòðèðîâàíà â 8,3% 
ýïèçîäîâ ÈÂË. 

Àíàëèçèðóÿ îòëè÷èÿ â ïðîäîëæèòåëüíîñòè 
ôàç äûõàòåëüíîãî öèêëà â èññëåäóåìûõ ãðóï-
ïàõ, ìîæíî îòìåòèòü, ÷òî áîëåå âûðàæåííûå 
ðàññòðîéñòâà îêñèãåíàöèè è íàðóøåíèÿ ôóíê-
öèè ëåãêèõ ïîñëóæèëè ïîâîäîì ê óäëèíåíèþ 
âðåìåíè âäîõà è äàæå ê ïðèìåíåíèþ îáðàòíîãî 
ñîîòíîøåíèÿ âäîõ/âûäîõ ñ öåëüþ ïîâûøåíèÿ 
ñðåäíåãî äàâëåíèÿ (Pñðåä) â äûõàòåëüíûõ ïó-
òÿõ è óëó÷øåíèÿ îêñèãåíàöèè, ÷òî ïîâëåêëî çà 
ñîáîé íåîáõîäèìîñòü áîëåå ãëóáîêîé ñåäàöèè 
ââèäó «íåôèçèîëîãè÷íîñòè» äàííîãî ïàðàìå-
òðà âåíòèëÿöèè â òðåòüåé è ÷åòâåðòîé ãðóïïàõ.

Âûâîäû

1. BIS – ïîêàçàòåëü ÿâëÿåòñÿ îáúåêòèâ-
íûì êðèòåðèåì ýôôåêòèâíîé ñèíõðîíèçàöèè 
ïðè ïðîâåäåíèè äëèòåëüíîé ÈÂË. Äàííûå 
BIS-ìîíèòîðèíãà êîððåëèðóþò (êîýôôèöèåíò 
êîððåëÿöèè Ñïèðìåíà R= - 0,8, p=0,0001) ñî 

çíà÷åíèÿìè áàëüíîé îöåíêè ãëóáèíû ñåäàöèè 
ïàöèåíòà ïî øêàëå Ramsay. 

2. Îáúåì ñïîíòàííîé âåíòèëÿöèè ó ïàöè-
åíòîâ íà äëèòåëüíîé ÈÂË èìååò ïðÿìóþ êîð-
ðåëÿöèþ (êîýôôèöèåíò êîððåëÿöèè Ñïèðìåíà 
R=0,4, p=0,0001) ñî çíà÷åíèÿìè BIS-èíäåêñà 
ïðè ïðîâåäåíèè ìåäèêàìåíòîçíîé ñèíõðîíè-
çàöèè.

Òàáëèöà 4

Ïîêàçàòåëü ñîîòíîøåíèÿ âäîõ / âûäîõ â èññëåäóåìûõ ãðóïïàõ

* – p<0,001, χ2-êâàäðàò Ïèðñîíà (Pearson Chi-square)

Îòíîøåíèå I:E № 1
- / ÍÏÂÑ ,

(%)

№ 2
Ôåíòàíèë/ ìîðôèí/ 

ïðîìåäîë,  (%)

№ 3
Ñåäàòèêè,

(%)

№ 4
Àíàëüãåòèê+
Ñåäàòèê,  (%)

1: 2,6-3 6,7 14,8
1: 2,1-2,5 3,7 4,2
1: 1,6-2 93,3* 48,2 16,7 33,3
1: 1,1-1,5 25,9 25,0 41,7
1:1 7,4 58,3 12,5
1,5-1,1 :1 8,3
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