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ÏÐÈÊËÀÄ ÇÀÑÒÎÑÓÂÀÍÍß
BIS-ÌÎÍ²ÒÎÐÈÍÃÓ Ó Â²ÄÄ²ËÅÍÍ²

²ÍÒÅÍÑÈÂÍÎ¯ ÒÅÐÀÏ²¯

ÄÍÓ «Öåíòð ³ííîâàö³éíèõ ìåäè÷íèõ òåõíîëîã³é ÍÀÍ Óêðà¿íè»
Â³ää³ë àíåñòåç³îëîã³¿ òà ³íòåíñèâíî¿ òåðàï³¿

Ðåçþìå: Íàáðÿê ãîëîâíîãî ìîçêó º òÿæêèì óñêëàäíåííÿì êåòîàöèäîçó. ÿêèé  ìîæå âèíèêàòè íà áóäü-ÿêîìó åòàï³ ïðîâåäåííÿ ³íòåíñèâíî¿ òåðàï³¿.
Ä³àãíîñòè÷íà ïðîãðàìà ìàº âêëþ÷àòè â ñåáå: îö³íêó êë³í³÷íî¿ êàðòèíè, ëàáîðàòîðí³ äîñë³äæåííÿ, êîíñóëüòàö³þ ñóì³æíèõ ñïåö³àë³ñò³â (îôòàëüìîëîãà,
íåâðîëîãà), êîìï’þòåðíó  òîìîãðàô³þ(ÊÒ) ãîëîâíîãî ìîçêó. Ïðîâåäåííÿ ÊÒ ãîëîâíîãî ìîçêó íà ðàíí³õ åòàïàõ íå ïîêðàùóº ðåçóëüòàòè ë³êóâàííÿ,
à ëèøå â³äñòðî÷óº ïî÷àòîê òåðàï³¿, âðàõîâóþ÷è ùî ïåðåâàæíà á³ëüø³ñòü ë³êóâàëüíèõ çàêëàä³â íàøî¿ êðà¿íè íå ìàþòü àïàðàòó ÊÒ. ßê äîäàòêîâèé
ìåòîä îö³íêè åëåêòðè÷íî¿ àêòèâíîñò³ êîðè ãîëîâíîãî ìîçêó áóâ çàñòîñîâàíèé BIS-ìîí³òîðèíã ó ïàö³ºíòêè ç êåòîàöèäîòè÷íîþ êîìîþ âíàñë³äîê
äåêîìïåíñîâàíîãî öóêðîâîãî ä³àáåòó ² òèïó.  BIS-ìîí³òîðèíã çä³éñíþâàâñÿ ö³ëîäîáîâî ïðîòÿãîì 6 ä³á. Îòðèìàí³ äàí³ ìîí³òîðèíãó êîðåëþâàëè ç
äèíàì³êîþ ïåðåá³ãó íàáðÿêó ãîëîâíîãî ìîçêó òà ð³âíåì ñâ³äîìîñò³.
Êëþ÷îâ³ ñëîâà: êåòîàöèäîç, íàáðÿê ãîëîâíîãî ìîçêó, BIS-ìîí³òîðèíã

ÂÑÒÓÏ. Êåòîàöèäîòè÷íà êîìà ðîçâèâàºòü-
ñÿ ó õâîðèõ íà öóêðîâèé ä³àáåò ² òèïó (³íñóë³í-
çàëåæíèé) ³ º ñïåöèô³÷íèì ãîñòðèì óñêëàäíåí-
íÿì çàõâîðþâàííÿ. ×àñòîòà âèíèêíåííÿ êîìè
ñêëàäàº áëèçüêî 40 âèïàäê³â íà 1000 ïàö³ºíò³â,
à ñìåðòí³ñòü äîñÿãàº 10% íàâ³òü ó ñïåö³àë³çî-
âàíèõ öåíòðàõ. (1). Ð³äê³ñíèì àëå ÷àñòî ôà-
òàëüíèì óñêëàäíåííÿì ä³àáåòè÷íîãî êåòîàöè-
äîçó º íàáðÿê ãîëîâíîãî ìîçêó, ÿêèé ìîæå
ðîçâèâàòèñÿ ÿê ïðîòÿãîì 4-12 ãîäèí â³ä ïî÷àò-
êó ë³êóâàííÿ ÄÊÀ òàê ³ íà áóäü-ÿêîìó åòàï³ ë³êó-
âàííÿ. (2). Ó ðàç³ âèíèêíåííÿ íåâðîëîã³÷íî¿ ñèì-
ïòîìàòèêè ñìåðòí³ñòü ñêëàäàº á³ëüøå 70% ³
ëèøå 7–14% ïàö³ºíò³â îäóæóþòü áåç íàñë³äê³â.
(2) Äëÿ âñòàíîâëåííÿ ä³àãíîçó – íàáðÿê ãîëîâ-
íîãî ìîçêó îð³ºíòóþòüñÿ íà êë³í³÷íó êàðòèíó, ëà-
áîðàòîðí³ ïîêàçíèêè à òàêîæ ÊÒ ãîëîâíîãî ìîç-
êó.  Ïðîâåäåííÿ ÊÒ ãîëîâíîãî ìîçêó â ãîñòðèé
ïåð³îä ðîçâèòêó íàáðÿêó ãîëîâíîãî ìîçêó íå ïî-
êðàùóº ðåçóëüòàòè ë³êóâàííÿ, à ëèøå â³äñòðî÷óº
ïî÷àòîê ã³ïåðîñìîëÿðíî¿ òåðàï³¿. (4)

Ïàö³ºíòêà Ì., 35 ðîê³â.  Ä³àãíîç: Öóêðîâèé ä³à-
áåò 1 òèïó, äåêîìïåíñîâàíèé; ñïîíòàííèé ã³ïîòè-
ðåîç. 27.02.2019 ðîêó ãîñï³òàë³çîâàíà â òåðàïåâ-
òè÷íå â³ää³ëåííÿ ç ìåòîþ êîðåêö³¿ ³íñóë³íîòåðàï³¿.
Ñêàðãè ïðè ãîñï³òàë³çàö³¿: íà ñåðöåáèòòÿ, ñóõ³ñòü
â ðîò³, àöåòîí â ñå÷³. Ãë³êåì³ÿ –26,9 ììîëü/ë, ãëþ-
êîçóð³ÿ – 60 ììîëü/ë, àöåòîí – 4,0ììîëü/ë. Ïðèçíà-

÷åíà ³íôóç³éíà òåðàï³ÿ, ³íñóë³íîòåðàï³ÿ â âèãëÿä³
ïîñò³éíî¿ âíóòð³øíüîâåííî¿ ³íôóç³¿.

Âíàñë³äîê íåäîòðèìàííÿ ä³ºòè, ïîðóøåííÿ ðå-
æèìó ³íñóë³íîòåðàï³¿ ñòàí ïîã³ðøèâñÿ. 11.03.19
ðîêó ïåðåâåäåíà äî â³ää³ëåííÿ ³íòåíñèâíî¿ òåðàï³¿.

Ñâ³äîì³ñòü ïîðóøåíà ïî òèïó ñîïîð, ØÊÃ
9–10 áàë³â. Ç³íèö³ D=S, ôîòîðåàêö³ÿ ïðèãí³÷åíà.
Øê³ðí³ ïîêðèâè ñóõ³, òóðãîð òêàíèí çíèæåíèé.
ÀÒ – 80/50, ïóëüñ – 99/õâ, ×Ä – 50/õâ, SpO2 –
88%, àóñêóëüòàòèâíî äèõàííÿ æîðñòêå. Æèâ³ò
çäóòèé, áåçáîë³ñíèé, ïåðèñòàëüòèêà çàäîâ³ëüíà.
Ëàáîðàòîðíî: Hb – 98 ã/ë, er – 3,64*1012, L –
37,8*109, tr – 539*109, ãëþêîçà êðîâè –31,2
ììîëü/ë, pH – 6.98, PCO2 – 26.4, PO2 –16, TCO2 –
7,1, HCO3 – 6,3, BEb- – 24.3, Na – 140.0, K+ –
5.36, Ca++ –1.3. Â ñå÷³: ï.â. – 1015, ãëþêîçà –
110 ììîëü/ë, àöåòîí – 4,0 ììîëü/ë. Ïåðåâåäå-
íà íà ØÂË. Ïðîâîäèëàñü êîðåêö³ÿ ãåìîäèíàì³-
êè, ³íôóç³éíà òåðàï³ÿ, êîðåêö³ÿ êèñëîòíî-îñíîâ-
íîãî, åëåêòðîë³òíîãî ñòàí³â, ³íñóë³íîòåðàï³ÿ.

1 äîáà: Ð³âåíü ñâ³äîìîñò³ – êîìà 1, ØÊÃ –
7–8 áàë³â. Ãåìîäèíàì³êà íåñòàá³ëüíà, ï³äòðè-
ìóâàëàñü ñèìïàòîì³ìåòèêàìè.

Äëÿ îö³íêè ð³âíÿ ñâ³äîìîñò³, äèíàì³êè íàáðÿ-
êó ãîëîâíîãî ìîçêó áóâ ï³äêëþ÷åíèé BIS-ìîí³-
òîð. Âèõ³äí³ ïîêàçíèêè áåç ñåäàö³¿ â³äïîâ³äàëè
çíà÷åííÿì 30±3. Ï³ä ÷àñ ñàíàö³¿ ÒÁÄ,  ïðè áîëü-
îâèõ ïîäðàçíèêàõ ïîêàçíèêè BIS çíèæóâàëèñü äî

КЛІНІЧНИЙ  ВИПАДОК



PPPPPAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CARE       N  N  N  N  N

160

PPPPPAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CAREAIN,  ANAESTHESIA & INTENSIVE CARE       N  N  N  N  N 2 20192 2019
27±2. Ëàáîðàòîðíî: pH – 7,26, PCO2 – 39,9, PO2 –
52, TCO2 – 19,3, HCO3 – 18,1, BEb- – 8,6.

Êîíñóëüòàö³ÿ îôòàëüìîëîãà: âèðàæåíèé
íàáðÿê äèñêó çîðîâîãî íåðâà, ä³àáåòè÷íà ðåòè-
íîïàò³ÿ.

2 äîáà: ð³âåíü ñâ³äîìîñò³ – êîìà 1–2, ØÊÃ –
6-7 áàë³â. Ïîêàçíèêè ìîí³òîðà BIS 29±2. Ï³ä
÷àñ ñàíàö³¿ ÒÁÄ, áîëüîâèõ ïîäðàçíèêàõ ïîêàç-
íèêè BIS íå çì³íþâàëèñü. Òåìïåðàòóðà ò³ëà –
39,20Ñ, ñò³éêà äî àíòèï³ðåòèê³â, çàñòîñîâóâàëèñü
ô³çè÷í³ ìåòîäè îõîëîäæåííÿ. pH – 7,32, PCO2 –
38,2, PO2 – 60, TCO2 – 23,4, HCO3 – 25,4, BEb-  –
4,1, Na – 152 ììîëü/ë, Ê+ – 2,9 ììîëü/ë.

3 äîáà: ð³âåíü ñâ³äîìîñò³ – êîìà – 1, ØÊÃ –
7-8 áàë³â. Ïîêàçíèêè BIS 37±2. Ï³ä ÷àñ ñàíàö³¿
ÒÁÄ –  ï³äéîì ïîêàçíèê³â BIS äî 60±2.

4 äîáà: Ð³âåíü ñâ³äîìîñò³ –  ñîïîð-êîìà-1,
êîíòàêòó íåäîñòóïíà, ØÊÃ – 8-9 áàë³â. Ïîêàç-
íèêè BIS ìîí³òîðà – 45±4. Ï³ä ÷àñ ñàíàö³¿, áîëü-
îâîìó ïîäðàçíåíí³, à òàêîæ, ï³ä ÷àñ âêëþ÷åííÿ
àóä³îçàïèñó ç ãîëîñîì äèòèíè – ï³äéîì äî 78±4.

Ïîâòîðíà êîíñóëüòàö³ÿ îôòàëüìîëîãà: äèñê çîðî-
âîãî íåðâó-ïîì³ðíèé íàáðÿê, â³çóàë³çóþòüñÿ ìåæ³,
ìåæ³ íå÷³òê³, âåíè ïîì³ðíî ðîçøèðåí³, çâèâèñò³.

5 äîáà: ð³âåíü ñâ³äîìîñò³ – ñîïîð – ãëèáîêå
ïðèãëóøåííÿ, ØÊÃ – 10–11 áàë³â. Ïîêàçíèêè
BIS – 75±5.

6 äîáà: ñâ³äîì³ñòü – ïîâåðõíåâå ïðèãëóøåí-
íÿ, êîíòàêòó äîñòóïíà. Ïîêàçíèêè BIS ìîí³òî-
ðó – 90±5. Ïåðåâåäåíà íà ñàìîñò³éíå äèõàííÿ.

Ïîâòîðíà êîíñóëüòàö³ÿ îôòàëüìîëîãà: çàñ-
ò³éíèé äèñê çîðîâîãî íåðâó îáîõ î÷åé, àíã³îïàò³ÿ
ñóäèí ñ³òê³âêè ç ïîðóøåííÿì âåíîçíîãî â³äòîêó.

Ëàáîðàòîðíî: Hb – 101ã/ë, er – 3,58*1012, L –
12,3*109, tr – 423*109, ãëþêîçà êðîâ³ – 9,2 ììîëü/ë,
pH – 7,4, PCO2 – 42,8, PO2 – 37, TCO2 – 28,4,
HCO3 – 27,1, BEb – 1,9, Na – 140.2, K+ – 4,41,
Ca++ – 1.23. Â ñå÷³: ï.â. – 1016, ãëþêîçà- íåãà-
òèâíà, àöåòîí-íåãàòèâíèé.

Ïðè â³äíîâëåíí³ ñâ³äîìîñò³ äî ð³âíÿ ïðèãëó-
øåííÿ, ØÊÃ – 13–14 áàë³â, ïîêàçíèêè BIS
ìîí³òîðó â³äïîâ³äàëè çíà÷åííÿì 87±6. Ãåìîäè-
íàì³êà ñòàá³ëüíà, áåç ï³äòðèìêè ñèìïàòîì³ìå-
òèêàìè, äèõàííÿ ñàìîñò³éíå, åôåêòèâíå.

Â ïðîöåñ³ ïðîâåäåííÿ ³íòåíñèâíî¿ òåðàï³¿,
ï³äâèùåííÿ ð³âíÿ ñâ³äîìîñò³ êîðåëþâàëî ç
ï³äâèùåííÿì ïîêàçíèê³â BIS.

ÂÈÑÍÎÂÎÊ
Çà íàøèìè ñïîñòåðåæåííÿìè, BIS- ìîí³òî-

ðèíã ìîæå âèêîðèñòîâóâàòèñü ó â³ää³ëåíí³
³íòåíñèâíî¿ òåðàï³¿ ÿê äîäàòêîâèé ïîêàçíèê, ùî
êîðåëþº ç äèíàì³êîþ íàáðÿêó ãîëîâíîãî ìîçêó
³ ð³âíåì ñâ³äîìîñò³.
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LISUN Y., ZUB Y., KISHENKO Y., BAK R., SAVCHENKO S.
USAGE EXAMPLE OF BIS-MONITORING IN INTENSIVE CARE UNIT

Swelling of the brain is a serious complication of ketoacidosis which can occur at any stage of intensive care. Diagnostic
program should include: evaluation of cl inical picture, laboratory research, consultation of adjacent specialists
(ophthalmologist, neurologist), computer tomography (CT) of the brain. Conduction of CT of the brain at an early stage
does not improve the results of treatment, but only delay the onset of therapy, given that the vast majority of hospitals
in our country do not have a CT machine. As an additional method for assessing the electrical activity of the cerebral
cortex, BIS monitoring was used in a ketoacid ñoma patient due to decompensated diabetes mellitus type I. BIS monitoring
was carried out around the clock for 6 days. The obtained monitoring data correlated with the dynamics of cerebral
edema and level of consciousness.
Keywords: ketoacidosis, brain edema, BIS-monitoring

CLINICAL CASE

ËÈÑÓÍ Þ.Á., ÇÓÁ Þ.Í., ÊÈØÅÍÊÎ Þ.È., ÁÀÊ Ð.Ï., ÑÀÂ×ÅÍÊÎ Ñ.Î.
ÏÐÈÌÅÐ ÈÑÏÎËÜÇÎÂÀÍÈß BIS-ÌÎÍÈÒÎÐÈÍÃÀ Â ÎÒÄÅËÅÍÈÈ ÈÍÒÅÍÑÈÂÍÎÉ ÒÅÐÀÏÈÈ

Îòåê ãîëîâíîãî ìîçãà ÿâëÿåòñÿ ðåäêèì, íî òÿæåëûì îñëîæíåíèåì êåòîàöèäîçà, êîòîðîå ìîæåò âîçíèêàòü íà ëþáîì ýòàïå
ïðîâåäåíèÿ èíòåíñèâíîé òåðàïèè. Äèàãíîñòè÷åñêàÿ ïðîãðàììà äîëæíà ñîñòîÿòü èç: îöåíêà êëèíè÷åñêîé êàðòèíû,
ëàáîðàòîðíûõ èññëåäîâàíèé, êîíñóëüòàöèé ñìåæíûõ ñïåöèàëèñòîâ (îôòàëüìîëîãà, íåâðîëîãà), êîìïüþòåðíîé òîìîãðàôèè
(ÊÒ) ãîëîâíîãî ìîçãà. Ïðîâåäåíèå ÊÒ ãîëîâíîãî ìîçãà íà ðàííèõ ýòàïàõ íå óëó÷øàåò ðåçóëüòàòû ëå÷åíèÿ, à òîëüêî
îòêëàäûâàåò íà÷àëî èíòåíñèâíîé òåðàïèè, ó÷èòûâàÿ ÷òî áîëüøèíñòâî ëå÷åáíûõ ó÷åðåæäåíèé íàøåé ñòðàíû íå èìåþò
àïïàðàòà ÊÒ. Êàê äîïîëíèòåëüíûé ìåòîä îöåíêè ýëåêòðè÷åñêîé àêòèâíîñòè êîðû ãîëîâíîãî ìîçãà áûë èñïîëüçîâàí
BIS-ìîíèòîðèíã ó ïàöèåíòêè ñ êåòîàöèäîòè÷åñêîé êîìîé â ðåçóëüòàòå äåêîìïåíñèðîâàííîãî ñàõàðíîãî äèàáåòà ² òèïà.
BIS-ìîíèòîðèíã ïðîâîäèëñÿ êðóãëîñóòî÷íî íà ïðîòÿæåíèè 6 ñóòîê. Ïîëó÷åííûå äàííûå ìîíèòîðèíãà êîððåëèðîâàëè ñ
äèíàìèêîé òå÷åíèÿ îòåêà ãîëîâíîãî ìîçãà è óðîâíåì ñîçíàíèÿ.
Êëþ÷åâûå ñëîâà: êåòîàöèäîç, îòåê ãîëîâíîãî ìîçãà, BIS-ìîíèòîðèíã


