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Â àíåñòåçèîëîãè÷åñêîé ïðàêòèêå ñóùåñòâóþò ðàçëè÷íûå øêàëû è èíäåêñû, ñ ïîìîùüþ êîòîðûõ
îñóùåñòâëÿþò îöåíêó ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ïàöèåíòà. Íåäîñòàòêîì ýòèõ øêàë è òåñòîâ ÿâëÿåòñÿ
ñóáúåêòèâíîñòü îöåíêè êàê ñîñòîÿíèÿ ïàöèåíòà, êîòîðûé ñïîñîáåí ïåðåîöåíèòü ñâîè ôóíêöèîíàëüíûå
âîçìîæíîñòè, òàê è àíåñòåçèîëîãà, êîòîðûé ìîæåò íåäîîöåíèòü íàëè÷èå ñîïóòñòâóþùèõ çàáîëåâàíèé
è íå îæèäàòü ó ïàöèåíòà îñëîæíåíèé â ïîñëåîïåðàöèîííûé ïåðèîä. Ìåòîäîì ïîâûøåíèÿ îáúåêòèâíîñòè
îöåíêè ôóíêöèîíàëüíûõ ðåçåðâîâ ïàöèåíòà ÿâëÿåòñÿ êàðäèîðåñïèðàòîðíîå íàãðóçî÷íîå òåñòèðîâàíèå.
Ìåòîäèêà ïðîâåäåíèÿ òåñòà àïðîáèðîâàíà íà 18 ïàöèåíòàõ, êîòîðûì ïîçæå áûëè ïðîâåäåíû ïëàíîâûå
îïåðàòèâíûå âìåøàòåëüñòâà íà îðãàíàõ áðþøíîé ïîëîñòè. Îïðåäåëåíèå àíàýðîáíîãî ïîðîãà ïðîâîäèëîñü
ñ ïîìîùüþ V-slope ìåòîäà. Âî âñåõ ñëó÷àÿõ îí áûë äîñòèãíóò è ñîñòàâèë 11,1 (10,1; 12) ìë/êã/ìèí.
Ìàêñèìàëüíîå ïîòðåáëåíèå êèñëîðîäà ñîñòàâèëî 15,7 (15,2; 18,3) ìë/êã/ìèí. Ïîëó÷åííûå ðåçóëüòàòû
ïîêàçûâàþò âîçìîæíîñòü èñïîëüçîâàíèÿ âûáðàííîãî ïðîòîêîëà â èññëåäîâàíèÿõ äëÿ ïðîãíîçèðîâàíèÿ
âîçìîæíûõ îñëîæíåíèé è â ïîñëåîïåðàöèîííûé ïåðèîä.
Ê ë þ ÷ å â û å  ñ ë î â à:   êàðäèîðåñïèðàòîðíîå íàãðóçî÷íîå òåñòèðîâàíèå, àíàýðîáíûé ïîðîã,
âåëîýðãîìåòðèÿ, ïðåäîïåðàöèîííàÿ îöåíêà, ìàêñèìàëüíîå ïîòðåáëåíèå êèñëîðîäà, ìåòàáîëè÷åñêèé
ýêâèâàëåíò.

Tsygankov K.A., Shchegolev A.V., Makarenko E.P., Lakhin R.E., Averyanov D.A. – First experience of using
cardiorespiratory load testing to assess the functional status of the patient in the pre-operational period.
In anesthetics practice exist different scales and indexes, through which the evaluation functional condition of
the patient. The disadvantage of these scales and tests are subjective evaluation as a condition of the patient,
who is able to re-evaluate their functionality and anaesthesiologist, co-tory may underestimate
the presence of comorbidities and patient complications in the postoperative period. The method of improvement
of objective assessment of the patient’s functional reserves of a cardiorespiratory exercise testing is given.
The methodology of testing in 18 patients, who were later performed surgery on the abdominal organs. The
definition-of anaerobic threshold was conducted using V-slope method. In all cases was reached and was
11,1 (10,1; 12) ml/kg/min. Maximum oxygen consumption was 15,7 (15,2; 18,3) ml/kg/min. The results show
the possibility of using the selected duct la research to predict possible complications and post-operative period.
K e y  w o r d s:  cardiorespiratory exercise testing, anaerobic threshold, veloergometry, preoperative
evaluation, maximum oxygen consumption, metabolic equivalent.
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Îäíîé èç àêòóàëüíûõ çàäà÷ äëÿ âðà÷à
àíåñòåçèîëîãà-ðåàíèìàòîëîãà (àíå-

ñòåçèîëîãà) ÿâëÿåòñÿ îöåíêà ôóíêöèî-
íàëüíîãî ñòàòóñà ïàöèåíòà â ïðåäîïåðà-
öèîííûé ïåðèîä [9–13]. Â ðóòèííîé
ïðàêòèêå äëÿ ýòèõ öåëåé èñïîëüçóþò
øêàëû Àìåðèêàíñêîé àññîöèàöèè àíå-
ñòåçèîëîãîâ (American Society of Anesthe-
siologists, ASA), îïåðàöèîííî-àíåñòåçèî-
ëîãè÷åñêîãî ðèñêà Ìîñêîâñêîãî íàó÷íî-
ãî îáùåñòâà àíåñòåçèîëîãîâ-ðåàíèìàòî-
ëîãîâ (ÌÍÎÀÐ) [6], îïðåäåëåíèå ìåòà-
áîëè÷åñêîãî ýêâèâàëåíòà (ÌÅÒ) [5, 9],
ôóíêöèîíàëüíûå òåñòû ñ õîäüáîé [5, 13],
îïðîñíèêè äëÿ îïðåäåëåíèÿ ïîâñåäíåâ-
íîé àêòèâíîñòè ïàöèåíòà [7, 8]. Îñíîâ-
íûì íåäîñòàòêîì ýòèõ øêàë è òåñòîâ
ÿâëÿåòñÿ ñóáúåêòèâíîñòü êàê ïàöèåíòà,
ñïîñîáíîãî ïåðåîöåíèòü ñâîè ôóíêöèî-
íàëüíûå âîçìîæíîñòè, òàê è àíåñòåçèî-
ëîãà, êîòîðûé ìîæåò íåäîîöåíèòü íàëè-
÷èå ñîïóòñòâóþùèõ çàáîëåâàíèé è íå
îæèäàòü ó ïàöèåíòà îñëîæíåíèé â ïîñ-
ëåîïåðàöèîííûé ïåðèîä.

Îáúåêòèâíûì ìåòîäîì îöåíêè ôóí-
êöèîíàëüíîãî ðåçåðâà ïàöèåíòà ÿâëÿåòñÿ
êàðäèîðåñïèðàòîðíîå íàãðóçî÷íîå òåñòè-
ðîâàíèå (ÊÐÍÒ), êîòîðîå ïðåäîñòàâëÿåò
äèàãíîñòè÷åñêóþ è ïðîãíîñòè÷åñêóþ
èíôîðìàöèþ íà îñíîâàíèè àíàëèçà ñè-
ñòåì êðîâîîáðàùåíèÿ è äûõàíèÿ [1–3].
Îñíîâó òåñòà ñîñòàâëÿåò ôèçè÷åñêàÿ íà-
ãðóçêà. Îíà ÿâëÿåòñÿ èäåàëüíûì è íàè-
áîëåå ôèçèîëîãè÷íûì âèäîì ïðîâîêà-
öèè, ïîçâîëÿþùèì îöåíèòü ñîñòîÿíèå
êîìïåíñàòîðíî-ïðèñïîñîáèòåëüíûõ ìå-
õàíèçìîâ, à ïðè íàëè÷èè ÿâíîé èëè
ñêðûòîé ïàòîëîãèè – ñòåïåíü ôóíêöè-
îíàëüíîé «íåïîëíîöåííîñòè» [1, 2, 7].
Äàííûé òåñò èñïîëüçóþò â Åâðîïå è
ÑØÀ [11, 13–15]. Â îòå÷åñòâåííîé ìå-
äèöèíå ýòîò ìåòîä ïðèìåíÿþò â êàðäèî-
ëîãèè è ïóëüìîíîëîãèè [1–3]. Ê ñîæà-
ëåíèþ, âñòðå÷àþòñÿ åäèíè÷íûå ïóáëè-
êàöèè êàê ïî ìåòîäèêå âûïîëíåíèÿ òå-
ñòà, òàê è ïî èñïîëüçîâàíèþ ÊÐÍÒ â
ïðåäîïåðàöèîííûé ïåðèîä [4]. Âíåäðå-
íèå åãî â ïðàêòè÷åñêóþ äåÿòåëüíîñòü
àíåñòåçèîëîãà, âîçìîæíî, ïðèíåñåò ïî-
ëåçíóþ èíôîðìàöèþ äëÿ îöåíêè ôóíê-
öèîíàëüíîãî ñîñòîÿíèÿ â ïðåäîïåðàöè-
îííûé ïåðèîä è ïðîãíîçèðîâàíèÿ âîç-
ìîæíûõ îñëîæíåíèé ïîñëå õèðóðãè÷åñ-
êîãî ëå÷åíèÿ.

Öåëü èññëåäîâàíèÿ
Èçó÷èòü âîçìîæíîñòü èñïîëüçîâàíèÿ

ÊÐÍÒ è îïòèìèçèðîâàòü ïðîòîêîë ôè-
çè÷åñêîé íàãðóçêè äëÿ îöåíêè ôóíêöèî-
íàëüíîãî ñîñòîÿíèÿ ïàöèåíòîâ â ïðåä-
îïåðàöèîííûé ïåðèîä ñ ïîìîùüþ ÊÐÍÒ.

Ìàòåðèàë è ìåòîäû
Èññëåäîâàíèå ïðîâîäèëè â êàáèíåòå

ôóíêöèîíàëüíîé äèàãíîñòèêè êàôåäðû
àíåñòåçèîëîãèè è ðåàíèìàòîëîãèè Âîåí-
íî-ìåäèöèíñêîé àêàäåìèè èì. Ñ.Ì.Êè-
ðîâà ïîä êîíòðîëåì òåðàïåâòà è àíåñòå-
çèîëîãà ñ íåîáõîäèìûì îáîðóäîâàíèåì
è ìåäèêàìåíòàìè äëÿ îêàçàíèÿ íåîòëîæ-
íîé ïîìîùè â ñëó÷àå âîçíèêíîâåíèÿ
ïàòîëîãè÷åñêèõ ðåàêöèé. Ñ öåëüþ îïðå-
äåëåíèÿ ôóíêöèîíàëüíîãî ñîñòîÿíèÿ
ïàöèåíòà èñïîëüçîâàëè ñèñòåìó ÊÐÍÒ
Ultima CPX (Medical Graphics, ÑØÀ), âíå-
øíèé âèä êîòîðîé ïðåäñòàâëåí íà ðèñ. 1.

Ïåðåä íà÷àëîì èññëåäîâàíèÿ âûïîë-
íÿëè êàëèáðîâêó äàò÷èêà ïîòîêà è ñèñòå-
ìû ãàçîàíàëèçà, ïðè ýòîì àâòîìàòè÷åñêè
ïðîèñõîäèëî èçìåðåíèå òåìïåðàòóðû ïî-
ìåùåíèÿ, âëàæíîñòè, áàðîìåòðè÷åñêîãî
äàâëåíèÿ, êîòîðûå íåîáõîäèìû äëÿ òî÷íîãî

Ðèñ. 1. Ñèñòåìà ÊÐÍÒ: 1 – øïðèö äëÿ êàëèá-
ðîâêè äàò÷èêà ïîòîêà; 2 – áàëëîíû äëÿ êà-
ëèáðîâêè ñèñòåìû ãàçîàíàëèçà; 3 – êàëèáðî-
âî÷íûé ïîðò; 4 – êàáåëü êîíòóðà ñèñòåìû
ãàçîàíàëèçà; 5 – ïàíåëü ñîåäèíåíèÿ êîíòóðà
ñèñòåìû ãàçîàíàëèçà è ëèíèè çàáîðà îáðàçöà
ïðè äûõàíèè ïàöèåíòà; 6 – âåëîýðãîìåòð
(CPET), ñîåäèíåííûé ñ ñèñòåìîé Ultima CPX
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èçìåðåíèÿ ìàêñèìàëüíîãî ïîòðåáëåíèÿ
êèñëîðîäà (ÌÏÊ), ìèíóòíîé âåíòèëÿöèè ëåã-
êèõ (ÌÂË). Êàëèáðîâêó ñèñòåìû ãàçîàíà-
ëèçà îñóùåñòâëÿëè ñ ïîìîùüþ äâóõ áàë-
ëîíîâ: êàëèáðîâî÷íîãî, ñîäåðæàùåãî ãàçî-
âóþ ñìåñü (12% O2 è 5% CO2, îñòàòîê N2), è
ðåôåðåíñíîãî – ñ ãàçîâîé ñìåñüþ (21% O2,
0% CO2, îñòàòîê N2). Ïðè êàëèáðîâêå ñèñ-
òåìû ãàçîàíàëèçà ïðîèñõîäèò èìèòàöèÿ
âäîõà è âûäîõà ïàöèåíòà. Äàëåå èíôîðìà-
öèþ î ïàöèåíòå çàíîñèëè â áàçó äàííûõ
ñèñòåìû. Ïðè ââîäå àíòðîïîìåòðè÷åñêèõ
äàííûõ ïðîèñõîäèë ðàñ÷åò ïðîãíîçèðóå-
ìûõ çíà÷åíèé ìàêñèìàëüíîé íàãðóçêè â
âàòòàõ (Âò), ÌÏÊ. Â ïðîöåññå èññëåäîâà-
íèÿ ïðîâîäèëè íåïðåðûâíûé ìîíèòîðèíã
ÝÊÃ (ñ èñïîëüçîâàíèåì ñèñòåìû ïÿòè
ýëåêòðîäîâ), íåèíâàçèâíîå èçìåðåíèå ÀÄ
è ïóëüñîêñèìåòðèþ ñ ïîìîùüþ ïàëüöå-
âîãî äàò÷èêà. Íà ëèöå çàêðåïëÿëè ëèöå-
âóþ ìàñêó ñ îòêàëèáðîâàííûì äàò÷èêîì
ïîòîêà è ñèñòåìîé çàáîðà ãàçîâ äëÿ àíà-
ëèçà. Äîçèðîâàííóþ íàãðóçêó îñóùåñòâëÿ-
ëè ñ ïîìîùüþ âåëîýðãîìåòðà.

Íà ïåðâûõ ýòàïàõ èñïîëüçîâàíèÿ ñèñ-
òåìû ÊÐÍÒ áûëî íåîáõîäèìî âûáðàòü
ïðîòîêîë ôèçè÷åñêîé íàãðóçêè. Ïîñëå àíà-
ëèçà ëèòåðàòóðû áûë âûáðàí ïðîòîêîë
¹ 1, êîòîðûé èññëåäîâàòåëè [10] èñïîëü-
çîâàëè äëÿ ñèñòåìû ÊÐÍÒ ó ïàöèåíòîâ
ñðåäíåãî è ïîæèëîãî âîçðàñòà (òàáë. 1).

Ýòîò ïðîòîêîë ôèçè÷åñêîé íàãðóçêè
áûë èñïîëüçîâàí ó 20 çäîðîâûõ äîáðîâîëü-
öåâ â âîçðàñòå 30 (29; 32) ëåò. ÀÏ äàííîé
ãðóïïû ñîñòàâèë 12,5 (12; 13,7) ìë/êã/ìë,
ÌÏÊ – 25 (24,7; 28) ìë/êã/ìèí. Ïîëó-
÷åííûå ðåçóëüòàòû ïðîäåìîíñòðèðîâàëè

õîðîøóþ ôóíêöèîíàëüíóþ ñïîñîáíîñòü
èñïûòóåìûõ. Íåñìîòðÿ íà ýòî, 2 ÷åëîâåêà
(10%) íå ñìîãëè âûïîëíèòü ïðåäëîæåí-
íóþ íàãðóçêó ïî ïðè÷èíå áîëè â íîãàõ,
÷óâñòâà íåõâàòêè âîçäóõà, ó îäíîãî èñïû-
òóåìîãî (5%) ×ÑÑ äîñòèãëà ñóáìàêñè-
ìàëüíîãî çíà÷åíèÿ ïðè íàãðóçêå 190 Âò,
÷òî çàñòàâèëî ïðåêðàòèòü äàëüíåéøåå
âûïîëíåíèå òåñòà. Ó÷èòûâàÿ, ÷òî äàííûé
ïðîòîêîë ïðåäïîëàãàëñÿ äëÿ èñïîëüçîâà-
íèÿ ó ïàöèåíòîâ, èìåþùèõ ñîïóòñòâóþ-
ùóþ êàðäèàëüíóþ ïàòîëîãèþ, áûë âûáðàí
äðóãîé ïðîòîêîë (òàáë. 2). Ïðîòîêîë ôè-
çè÷åñêîé íàãðóçêè ¹ 2 – ñòóïåí÷àòûé.
Îí âêëþ÷àë â ñåáÿ 4 ôàçû (ïîêîé, ñâî-
áîäíûé õîä, íàãðóçêà, âîññòàíîâëåíèå).

Îáùåå âðåìÿ âûïîëíåíèÿ ïðîòîêî-
ëà – 16 ìèí. Â ôàçå ðàçîãðåâà ïàöèåíò
âðàùàë ïåäàëè âåëîýðãîìåòðà ñî ñêî-
ðîñòüþ 65 îá/ìèí áåç íàãðóçêè. Ôàçà
íàãðóçêè âêëþ÷àëà â ñåáÿ 6 ýòàïîâ. Íà-
÷àëüíàÿ íàãðóçêà ñîñòàâëÿëà 25 Âò, êàæ-
äûå 2 ìèí îíà óâåëè÷èâàëàñü íà 25 Âò,
ïðè ýòîì ñêîðîñòü ïåäàëèðîâàíèÿ ïîä-
äåðæèâàëàñü íà ïîñòîÿííîì óðîâíå –
65 îá/ìèí. Ïîñëå äîñòèæåíèÿ ïèêîâîé
íàãðóçêè ñëåäîâàëà ôàçà âîññòàíîâëåíèÿ,
êîòîðàÿ ñîñòîÿëà èç äâóõ ÷àñòåé: âîññòà-
íîâëåíèå ñ íàãðóçêîé â 25 Âò è áåç íà-
ãðóçêè. Âî âðåìÿ íàãðóçêè ïðîäîëæàëñÿ
ìîíèòîðèíã ðåàêöèè ñî ñòîðîíû ñèñòå-
ìû êðîâîîáðàùåíèÿ. Àíàëèç ãàçîâîãî
ñîñòàâà âûäûõàåìîãî âîçäóõà ïðîèñõîäèë
â êàæäîì äûõàòåëüíîì öèêëå ñ èíòåðâà-
ëîì 3–5 ñ ìåòîäîì breath-by-breath
(âäîõ–çà âäîõîì). Ñ ïîìîùüþ ãàçî-
àíàëèçàòîðà ðåãèñòðèðîâàëèñü:

Òàáëèöà 1
Ïðîòîêîë ôèçè÷åñêîé íàãðóçêè ¹ 1
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1. Ìèíóòíàÿ âåíòèëÿöèÿ ëåãêèõ (ÌÂË)
– îáúåì âîçäóõà, êîòîðûé ïàöèåíò âû-
äûõàåò êàæäóþ ìèíóòó. ÌÂË=äûõàòåëü-
íûé îáúåì (ÄÎ)×÷àñòîòà äûõàíèÿ (×Ä).
Èçìåðÿåòñÿ â ë/ìèí [1, 2].

2. Ìàêñèìàëüíîå ïîòðåáëåíèå êèñëîðîäà
(ÌÏÊ) – ïîêàçàòåëü òðàíñïîðòíîé åì-
êîñòè ïåðåíîñà êèñëîðîäà ñåðäöåì è ëåã-
êèìè, èñïîëüçóåòñÿ êàê ìåðà ôèçè÷åñêîé
ðàáîòîñïîñîáíîñòè. Ðàñ÷åò ïðîèçâîäèòñÿ
ïî óðàâíåíèþ Ôèêà: ÌÏÊ=(×ÑÑ×óäàð-
íûé îáúåì)×SatO2, ãäå SatO2 – ñàòóðàöèÿ
êèñëîðîäà. Èçìåðÿåòñÿ â  ìë/ìèí, ë/ìèí,
ìë/êã/ìèí [1, 2].

3. Êîýôôèöèåíò äûõàòåëüíîãî ãàçî-
îáìåíà (ÊÄÃ) – îòíîøåíèå VCO2/VO2.
ÊÄÃ>1,09 óêàçûâàåò íà ìàêñèìàëüíûé
òåñò ïðè ôèçè÷åñêîé íàãðóçêè. Â ïîêîå
ÊÄÃ<1,0 è ðàâåí 0,7–1,0 [2].

4. Àíàýðîáíûé ïîðîã (ÀÏ) – îòðàæàåò
óðîâåíü íàãðóçêè, ïðè êîòîðîì íà÷èíà-
åòñÿ ïåðåõîä îò àýðîáíîãî ïóòè ýíåðãî-

îáåñïå÷åíèÿ ê àíàýðîáíîìó, èëè òî÷êó,
ïîñëå êîòîðîé Î2 íå ìîæåò ýôôåêòèâíî
èñïîëüçîâàòüñÿ. Ðåãèñòðàöèÿ ÀÏ îñóùåñòâ-
ëÿåòñÿ ñèñòåìîé àâòîìàòè÷åñêè, ìåòîäîì
V-slope: ïîèñê òî÷êè, â êîòîðîé êîíöåíò-
ðàöèÿ VCO2 ïîâûøàåòñÿ íåïðîïîðöèî-
íàëüíî VO2. Èçìåðÿåòñÿ â ìë/êã/ìèí [1, 2].

5. Ìåòàáîëè÷åñêèé ýêâèâàëåíò (ÌETS).
1 ÌÅÒ – îòðàæàåò ïîòðåáëåíèå êèñëî-
ðîäà 3,5 ìë/êã/ìèí ó 40-ëåòíåãî ìóæ-
÷èíû âåñîì 70 êã â ïîêîå. Èçìåðÿåòñÿ
â ìë/êã/ìèí [2, 3, 7].

Àáñîëþòíûå è îòíîñèòåëüíûå ïðî-
òèâîïîêàçàíèÿ ê âûïîëíåíèþ òåñòèðî-
âàíèÿ [2, 3, 7] ïðåäñòàâëåíû â òàáë. 3.

Êðèòåðèè ïðåêðàùåíèÿ ÊÐÍÒ –
áîëè â ñåðäöå, äèñêîìôîðò â ãðóäè, «ïåðå-
áîè» â ðàáîòå ñåðäöà, íåïðèÿòíîå ñåðäöå-
áèåíèå, çàòðóäíåíèå äûõàíèÿ, íåõâàòêà
âîçäóõà, ãîëîâîêðóæåíèå, ìåëüêàíèå
«ìóøåê» ïåðåä ãëàçàìè, âûðàæåííàÿ óñ-
òàëîñòü, ñèñòîëè÷åñêîå ÀÄ>220 ìì ðò. ñò.

Òàáëèöà 3
Àáñîëþòíûå è îòíîñèòåëüíûå ïðîòèâîïîêàçàíèÿ

ê íàãðóçî÷íîìó òåñòèðîâàíèþ

Òàáëèöà 2
Ïðîòîêîë ôèçè÷åñêîé íàãðóçêè ¹ 2
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èëè äèàñòîëè÷åñêîå >120 ìì ðò. ñò.,
äîñòèæåíèå ñóáìàêñèìàëüíîé ×ÑÑ,
êîòîðàÿ ðàññ÷èòûâàåòñÿ ïî ôîðìóëå:

220 - âîçðàñò × 85% äîëæíîé ×ÑÑ.

Â ïðåäîïåðàöèîííûé ïåðèîä ñ öåëüþ
îïðåäåëåíèÿ ôóíêöèîíàëüíûõ ðåçåðâîâ
âûïîëíåíî ÊÐÍÒ. Ïîñëå ïîëó÷åíèÿ èí-
ôîðìèðîâàííîãî ñîãëàñèÿ èññëåäîâàíû
18 ïàöèåíòîâ. Êðèòåðèåì âêëþ÷åíèÿ
â èññëåäîâàíèå áûëî âûïîëíåíèå ïëàíî-
âîãî îïåðàòèâíîãî âìåøàòåëüñòâà â óñëî-
âèÿõ îáùåé êîìáèíèðîâàííîé èëè ñî÷å-
òàííîé àíåñòåçèè ñ èíòóáàöèåé òðàõåè è
èñêóññòâåííîé âåíòèëÿöèåé ëåãêèõ. Êðè-
òåðèåì èñêëþ÷åíèÿ ÿâèëîñü íàëè÷èå àá-
ñîëþòíûõ ïðîòèâîïîêàçàíèé (òàáë. 3). Õà-
ðàêòåðèñòèêà èññëåäóåìûõ ïàöèåíòîâ
ïðåäñòàâëåíà â òàáë. 4, âèäû ïðîâåäåííûõ
èì îïåðàòèâíûõ âìåøàòåëüñòâ – â òàáë. 5.

Ïåðåä íà÷àëîì èññëåäîâàíèÿ ïàöè-
åíò áûë îïðîøåí, îñìîòðåí, ïðîàíàëèçè-
ðîâàíà ÝÊÃ â ïîêîå. Îáùèé âèä ïàöè-
åíòà íà ñèñòåìå ÊÐÍÒ â ìîìåíò èññëå-
äîâàíèÿ ïðåäñòàâëåí íà ðèñ. 2.

Ðåçóëüòàòû è îáñóæäåíèå
Âî âñåõ ñëó÷àÿõ ÀÏ áûë äîñòèãíóò è

ñîñòàâèë 11,1 (10,1;12) ìë/êã/ìèí (òàáë. 6).
Îïðåäåëÿëè ÀÏ ñ ïîìîùüþ V-slope

ìåòîäà. ÌÏÊ – 15,7 (15,2;18,3) ìë/êã/ìèí.

Ðèñ. 2. Ïàöèåíò â ìîìåíò âûïîëíåíèÿ ÊÐÍÒ

Òàáëèöà 6
Ðåçóëüòàòû ÊÐÍÒ

Òàáëèöà 4
Õàðàêòåðèñòèêà ïàöèåíòîâ

Òàáëèöà 5
Âèäû îïåðàòèâíûõ âìåøàòåëüñòâ
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Ñîãëàñíî ïîëó÷åííûì ðåçóëüòàòàì ÀÏ è
ÌÏÊ, ïàöèåíòû áûëè ðàñöåíåíû êàê ôóí-
êöèîíàëüíî êîìïåíñèðîâàííûå. Òå÷åíèå
àíåñòåçèè ó äàííûõ ïàöèåíòîâ ãëàäêîå,
ïîñëåîïåðàöèîííûé ïåðèîä ïðîòåêàë áåç
îñëîæíåíèé. Ïîëó÷åííûå ðåçóëüòàòû íå
ïðîòèâîðå÷èëè äàííûì èç íàó÷íîé ëèòå-
ðàòóðû: ó ïàöèåíòîâ ñ ÀÏ<11 ìë/êã/ìèí
è ÌÏÊ<15 ìë/êã/ìèí óâåëè÷èâàåòñÿ ÷à-
ñòîòà ëåòàëüíîñòè è ðàçâèòèÿ îñëîæíå-
íèé è âðåìÿ ïðåáûâàíèÿ â ñòàöèîíàðå
[8, 9, 11, 13–15]. Êðîìå òîãî, äàííûå ðåçóëü-
òàòû íàãëÿäíî ïîêàçûâàþò, ÷òî âûáðàí-
íûé íàìè ïðîòîêîë ìîæíî èñïîëüçîâàòü
â äàëüíåéøèõ èññëåäîâàíèÿõ. Íà ìîìåíò
îòðàáîòêè ìåòîäèêè èññëåäîâàëè ïàöèåí-
òîâ áåç âûðàæåííîé ñîìàòè÷åñêîé ïàòî-
ëîãèè, íî ðàáîòó öåëåñîîáðàçíî ïðîäîë-
æèòü ó ïàöèåíòîâ ñ ïàòîëîãèåé ñèñòåì
êðîâîîáðàùåíèÿ è äûõàíèÿ. Äàëüíåéøàÿ
çàäà÷à çàêëþ÷àåòñÿ â îïðåäåëåíèè ÷óâ-
ñòâèòåëüíîñòè è ñïåöèôè÷íîñòè ÊÐÍÒ ïî
ñðàâíåíèþ ñ èìåþùèìèñÿ íà äàííûé

ìîìåíò øêàëàìè è èíäåêñàìè, êîòîðûå
èñïîëüçóþò â ïðåäîïåðàöèîííîé ïîä-
ãîòîâêå ñ öåëüþ îöåíêè ôóíêöèîíàëüíîãî
ñîñòîÿíèÿ.

Òàêèì îáðàçîì, â ðåçóëüòàòå ïðî-
âåäåííîãî èññëåäîâàíèÿ áûëà îòðàáîòà-
íà ìåòîäèêà âûïîëíåíèÿ ÊÐÍÒ äëÿ
îöåíêè ôóíêöèîíàëüíîãî ñîñòîÿíèÿ
ïàöèåíòîâ â ïðåäîïåðàöèîííûé ïåðèîä.
Îïðåäåëåíû ÀÏ, êîòîðûé ñîñòàâèë
11,1 (10,1;12) ìë/êã/ìèí, è ÌÏÊ –
15,7 (15,2;18,3) ìë/êã/ìèí. Äàííàÿ ìå-
òîäèêà áóäåò èñïîëüçîâàíà äëÿ îöåíêè
âåðîÿòíîñòè ïîñëåîïåðàöèîííûõ îñëîæ-
íåíèé ïðè ïëàíîâûõ îïåðàòèâíûõ âìå-
øàòåëüñòâàõ íà îðãàíàõ áðþøíîé ïîëî-
ñòè. Íàêîïëåííûé îïûò ïîçâîëèò îïòè-
ìèçèðîâàòü ïðåäîïåðàöèîííûé îñìîòð
ïàöèåíòà ïóòåì ïðîãíîçèðîâàíèÿ âîç-
ìîæíûõ îñëîæíåíèé â ïðåäîïåðàöèîí-
íûé ïåðèîä è òåì ñàìûì ïîâûñèòü ýô-
ôåêòèâíîñòü èñïîëüçîâàíèÿ êîå÷íîãî
ôîíäà âîåííûõ ëå÷åáíûõ îðãàíèçàöèé.
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