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IMenn: oreHKa KIMHUYECKOH 3HAYMMOCTH T1aPAMETPUYECKOTO MOHUTOPUHTA 3((HEKTUBHOCTH MHTEHCUBHOH Te-
paruu U peabUIuTAlul Ha OCHOBAHUY aHAIM3a (DYHKIIMOHAIBHOIO COCTOSIHUS @BTOHOMHON HEPBHOI CUCTEMBI Y
MAIMEHTOB C TTOBPEKACHUSMHU FOJIOBHOTO MO3Ta Pa3/IMUYHOTO I'eHesa.

Marepuai u Metopl. B nccienosane Briounn 66 mamnnentos Ha 20—50-e CyTKM TOCJIE YePEITHO-MO3TOBOI
TPABMbI, AHOKCUYECKOTO OBPEKIEHNUS FOJIOBHOTO MO3Ta; OCTPOTO HAPYIIIEHUsI MO3TOBOr0 KpOBOOGpalieHus. Boije-
JICHUE KJIIMHIYCCKUX TPYIII U HOCJIEY IO aHAJIN3 KIMHUYECKOTO CTaTyca OCHOBAJIM Ha OIIEHKe (DYHKIIMOHAIBHOTO
COCTOSIHUSI aBTOHOMHOII HepBHOIT cuctembl (AHC) uexois U3 AMHAMUKU NAapaMETPOB BapuabebHOCTH PUTMA
cepaua (BPC). B kauecTBe 1apamMeTpoB HOpMbI U iaTosioruu GpyHkuunoHaabHoro coctosiaus AHC anpoGuposaiu
1 poBbIe 3HAUEHS, TTOTydeHHbIe y 500-a MarueHToB B epUONePAHOHHOM MEPHO/IE TPU 5-U MUHYTHOH JITTUTEIb-
noctu 3ancu BPC [1]. [TapacuMnaTndeckyio runepakTMBHOCTb IIPUHUMAJH B IIpejesiax snadenuii s SDNN
(cTaHmapTHOE OTKJIOHEHUE OT CPeIHeN TUTETbHOCTH BCEX CHHYCOBBIX R-R mutepBanon) > 41,5 mc; anist rMSSD
(cpeHeKBaipaTHUHOE OTKJIOHEHME PA3HOCTH JIBYX CMEXKHBIX 0TcueToB R-R kapanounnrepsasnoB) > 42,4 mc; 1s
PNN50% (nosist cocenaux cunycoBbix R-R uHTepBaios, Kotopbie pasianyarorcs 6osiee yem Ha 50 Mcek) > 8,1%; st
SI (crpecc-ungexc Hanpsikenus: baesckoro, nopmanusosannbie eaquauipl) < 80 H. e.; ausa TP (obmas MoIHocTh
criektpa gactot) > 2000 mc?. CuMnarnyeckasi TMIePaKTUBHOCTD MPUHUMAJIACE B TIpefieax 3Hadenuii st SDNN <
4,54 mc; miist TMSSD < 2,25 mc; it pNN50% < 0,109%,; st ST >900 n.e.; it TP < 200 mc?. Hopma mapaMeTpos
BPC npunumanace B npezesax snadennit 1yt SDNN [13,31—41,4 mc]; st tMSSD [5,78—42,3mc]; mist pNN50%
[0,110—8,1%]; mst ST [80—900 m.e.]; mmst TP [200—2000 mc?]. duist BepudbuKaimy mapacuMIaTHdecKoi uin criM-
MATHYECKON TUMePaKTUBHOCTH B YKA3AHHBIX TIPeIeTax MPUHUMAIN 3 U3 5 mapaMeTpos [1].

Pesyabrarsl. [To nunamuke napamerpoB BPC 10 u Ha 30—60-e cyTKU HHTEHCUBHOIT Tepauu U peabuIuTaum
MAIUEHTOB ¢ TPABMATHIECKIMU U HETPABMATUYECKUMI MTOBPEKIEHISIMU TOJIOBHOTO MO3Ta BHISIBUIIN O KITMHUYECKUX
IPYIII MaleHToB. 1-g rpynna (n=27) — naiueHTbl ¢ HOPMaJIbHBIMU MTOKa3aTeIIMU (DYHKITMOHAIBHOW aKTUBHOCTH
AHC, kak B MOMEHT II0CTYILIEHUS! B CTAallMOHap, Tak 1 Ha 30—60-e CyTKU MHTEHCUBHOIT Tepaluu U peabuInTalui.
2-g rpynna (n=9) — nanueHTsl ¢ MoKasaTe MK cuMiatuieckoit runiepaktusHoctTit AHC nexoziHo nmpu noctyieHnu
B OT/ICJICHVE MHTCHCUBHOI Tepanuu 1 HopMoii pyHkirmonanbHoi aktusHoctn AHC na 30—60-e cyTku mpoBejieHus
Kypca MHTEHCUBHOU Tepanuu u peabuauraiui. 3-s rpyiia (#=8) — Hal[eHThl ¢ UCXOJHBIMU IOKA3ATE/ISIME HOPMbI
dbynknnonanbaoro cocrossuug AHC u nokazatenssmu cumnatuyeckoil runepaktusioctn AHC na 30—60-e cytku
[POBE/IEHUsI KyPCa UHTEHCUBHOMU Tepaluu u peabunutaiuu. 4-s rpynna (n=15) — naiueHTsbl ¢ HOKa3aTeJsMK CUM-
natnyeckoit runepakrusHoctn AHC kak ucxoano, tak u #Ha 30—60-e cyTku npoBeieHUs Kypca MHTEHCUBHOM Tepa-
U 1 peabruTaium. 5-51 rpyiia (71=7) — NalUeHTbI C I0Ka3aTeJIsIMU [TapacuMIaTuyeckoii runepaktusHoctu AHC
(1o mapamerpam BPC) xak ncxXoiHO 1pH MOCTYIIEHUH B OT/IeJIEHUE MHTEHCUBHO Tepanuy, Tak 1 Ha 30—60-¢e cyTkn
[POBE/IEHVsI MHTEHCUBHOI Tepalu U peabuInTaluim.
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Monitoring and Outcome of Critical States

3akmouenne. Hopmasnuzarmsa napamerpos BPC conpoBoskaeTcst BBIXOZIOM NAIlNEHTOB U3 BETeTaTHBHOTO CO-
CTOSTHMSI ¥ KOMBI HA MITHIMAJIbHOE CO3HAHWE WJIN HOPMY CO3HAHMUS, TIPOUCXOUT CHIKEHNE MHIIEKCA MHBATUIHOCTH
¥ POCT cornnanbHo# penHTerparun 1o mrkase DRS (M. Rappaport, 1982), camkenre 3aBUCIMOCTH OT MCKYCCTBEH-
HOU BEHTHJISAIINH JIETKUX, HOPMAJIN3AIHST MBIIIEYHOTO TOHYCA.

Kmouesvte cnosa: HezZpOMOHumopqu; eapua6eﬂbuocmb cepaelmozo pumma, cumnamudecKas u napacumnamu -
YECKASL 2Unepaxmuenocmo, KAUHUYECKUTL Kaacmep cuﬂapomoe nocredcmeuil uepento -M03206011 mpaembvl, AHOKCUU M0O32a

Purpose: evaluation of the clinical significance of parametric monitoring of the effectiveness of intensive care
and rehabilitation based on the analysis of the functional state of the autonomous nervous system in patients with
brain damage of different genesis.

Materials and methods. The study included 66 patients on day 20—>50 after the traumatic brain injury; anoxic
damage; and stroke consequences. The isolation of clinical groups and subsequent analysis of clinical status is based
on the analysis of the functional state of the autonomic nervous system based on the dynamics of the heart rate vari-
ability (HRV) parameters. Findings obtained in studies of 500 patients in the postoperative period with a 5-minute
HRYV were tested as normal and abnormal ANS parameters [1]. Parasympathetic hyperactivity was measured within
the limits for SDNN (standard deviation of all normal-to-normal R-R intervals) > 41.5 ms; for rMSSD (root-mean-
square of the successive normal sinus R-R interval difference) > 42.4 ms; for pPNN50% (the percentage of interval
differences in successive NN intervals greater than 50 ms (NN50) / total number of NN intervals) > 8.1%; for SI
(Baevsky stress index, in normalized units) < 80 n. u.; for TP (total power of variance of all NN intervals) > 2000
ms?. Sympathetic hyperactivity was determined within the limits for following parameters: SDNN, < 4.54 ms;
rMSSD, < 2.25 ms; pNN50%, < 0.109%; SI, > 900 n. u.; TP < 200 ms?. Normal HRV parameters were selected within
the limits of the values for: SDNN [13.31-41.4ms]; rMSSD [5.78—42.3 ms]; pNN50% [0.110—8.1%]; SI [80—900
nu]; for TP [200—2000 ms?]. To verify the parasympathetic or sympathetic hyperactivity within these limits, 3 of 5
parameters were chosen [1].

Results. Based on the dynamics of the HRV parameters before the intensive care and on days 30—60 of the in-
tensive therapy and rehabilitation of patients with traumatic and non-traumatic brain injuries, 5 main clinical groups
of patients were identified. Group 1 (n=27) consisted of patients with normal parameters of the ANS functional ac-
tivity (both at the time of admission to the hospital and on the 30—60 day of the intensive therapy and rehabilita-
tion). Group 2 (7=9) included patients with the baseline sympathetic hyperactivity of the ANS at admission to the
intensive care unit and normal functional activity of the ANS on the 30—60™ day of the intensive care and rehabil-
itation. Group 3 (n=8) included patients with baseline normal functional state of the ANS and the signs of sympa-
thetic hyperactivity of the ANS on the 30—60™ day of the intensive care and rehabilitation. Group 4 (n=15) consisted
of patients with signs of sympathetic hyperactivity of the ANS both initially and on the 30—60t" day of the intensive
care and rehabilitation. Group 5 (7=7) included patients with signs of parasympathetic hyperactivity of the ANS
(according to the parameters of HRV) both at baseline, at admission to the intensive care unit, and on the 30—60t"
day of the intensive care and rehabilitation.

Conclusion: The normalization of HRV parameters is accompanied by patients’ recovery from the vegetative
state and coma to minimal consciousness or normal consciousness; the index of disability rate decreases, the social
reintegration grows, according to the DRS scale (M. Rappaport, 1982); dependence on mechanical ventilation re-
duces, and the muscle tone normalizes.

Keywords: Neuromonitoring; heart rate variability; sympathetic and parasympathetic hyperactivity; craniocerebral
trauma; brain anoxia
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BBenenne

ABTOHOMHAST HEpBHAsI cCUCTeMa — BaKHEUTITHI
PEryJISITOp TOMeocTa3a Mpy (PU3NOJIOTUIECKIX, TTATOJIO-
THYECKUX U OKCTPEMAJTBHBIX COCTOSTHUSX. HeeMoTpst Ha
MYJIBTUKAY3THUECKUN W TETEPOTOIHBII XapaKTep
TIPUYHH MOBPEK/ICHUS TOJIOBHOTO MO3Ta (TPaBMa, aHOK-
CUs, KPOBOUBJIHSIHUE, OMIEPAIMOHHAS TPaBMa) METOJ
peructparuu BPC mo3BoJisieT o1eHuTh alanTaiioH-
HBII OTBET TIEHTPATBHBIX THTTIOTAIAMITYECKIX OT/ICJIOB
AHC u, creroBaTesibHO, yPOBEHb HEHPO-9HIOKPUHHOTO
OTBETA Ha OCTPOE ¥ XPOHMIECKOE KPUTHUECKOE COCTOST-
Hue [2]. DyeKTpodU3NONOTMIeCKII HETPOMOHUTOPIHT
BBISIBJIEHWS (DYHKITMOHATBHOTO COCTOSTHIS] aBTOHOMHOI
nHepBHO# cucteMbl (AHC), Kak T7IaBHOTO peryIsaTopa
TOMeoCTa3a OPraHu3Ma, MOBBIIAET TOYHOCTH OIEHKU
YPOBHS CO3HAHUS, IMTHAMUKU COTIMATBHON perHTerpa-

Introduction

The autonomous nervous system is the most im-
portant regulator of homeostasis under physiological,
pathological and extreme conditions.

Despite the multicausal and heterogeneous na-
ture of a brain damage (trauma, anoxia, hemorrhage,
surgical trauma), the HRV registration method al-
lows to assess the adaptive response of the central hy-
pothalamic parts of the ANS and, consequently, the
level of neuro-endocrine response to acute and
chronic critical condition [2]. Electrophysiological
neuromonitoring of the functional state of the au-
tonomous nervous system (ANS) as the main regula-
tor of homeostasis increases the accuracy of
assessment of the level of consciousness, dynamics of
social reintegration, prognosis of the patient's state
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MOHTATOPMHI‘ M MCXOA KPUTUICCKNUX COCTOSHUM

IIU1, TPOTHO3a OIEHKU COCTOSTHUS MarueHTa 1 ahgex-
TUBHOCTU METO/IUK JIEKAPCTBEHHOI, HEMETMKAMEHTO3-
HOI MHTEHCUBHOM Tepanyu 1 peadbusmranuu. Mecaeno-
BaHME IIOCBSIIEHO Pa3paboTKe aBTOMATU3MPOBAHHON
CUCTEMBI OIIeHKM JUHAMHUKU CO3HAHUS, TSIKECTU
coctosinus 1 3(hGHEKTUBHOCTH UHTEHCUBHON Teparuu
nmyTeMm anajsmsa xapakrepuctuk BPC y maruenTos ¢
MTOBPEKIEHUSIMU TOJIOBHOTO MO3Ta.

Ilenpio nccaenoBannuss — OlleHKA KINMHUYECKOM
3HAYMMOCTH [TaPAMETPUUYECKOTO MOHUTOPUHTA A(phek-
TUBHOCTU MHTEHCUBHOII Tepany U peabuiInuTaiun Ha
OCHOBAHWM aHain3a (QYHKIMOHATHLHOTO COCTOSTHUS
ABTOHOMHOW HEPBHOW CHCTEMbl Y TIAI[MEHTOB C
MTOBPEKIEHUSIMU TOJIOBHOTO MO3Ta PA3JIMYHOTO TeHE3a.

MaTepI/IaJI N METO/1bl

B nccanenosanue, Boinosnentoe Ha 1-3-u cyTku mocae
nocTyrieHus naruenTta n Ha 30—60-e cyTKy MHTEHCUBHOM
teparmu u peabuaurain 8 QHKIL PP, Briouriu 66 matm-
enToB. Bee nocrynusinue nanuents Obim Ha 20—50-e cyTKE
HocJie TTIOBPEsK/IEHNST TOJIOBHOTO MO3Ta Pa3IMYHOTO TeHe3a.
ITo HO30JIOTHH MAIMEHTBI PACTIPEAETUINCE, CIELYIONIM 00-
pasoM: TOCTe/CTBUST YepermHo-Mo3roBoil TpaBMbl (UMT),
(n=29; 43,9%); IOCTIe/ICTBUST OCTPOTO HAPYIIEHUSI MO3TOBOTO
kpoBoobpartens B iepuox 2016—2017 rr. (OHMK), (n=12;
18,2%); mociesicTBUSI aHOKCHUYECKOTO TTOBPEKAEHHS TOJIOB-
Horo mosra (n=10; 15,1%); mocaencTBust cybapaxHOUIATb-
Horo kpoBousustaust (n=7; 10,7%); moceacTBYs yaaueHust
OITyXOJIN 1 apTePHO-BEHO3HOI Maab(hOpPMaIK TOJIOBHOTO
mosra (n=8; 12,1%). Mysuun 661710 — 44, KeHmun — 22,
cpennuit Bo3pact — 46,8+217mer (puc. 1). Kpurepum
BKJIIOYEHHsT — CIUIONTHAST BBIOOPKA.

Kpurepnem ¢hopMupoBaHus KIMHUYECKIX TPYIII HC-
CJIEZIOBAHMS CJIYKUJIH TTapaMeTpbl GYHKIIMOHAIBHOTO CO-
CTOSTHUSI aBTOHOMHON (BEreTaTUBHOW ) HEPBHON CHCTEMBI,
MOJy4eHHbIe HA OCHOBE KOMITBIOTEPHOTO aHAJIM3a BapHa-
6enbrocTu put™a cepaua (BPC). Ouenky BPC npoBoauiu
npubopom Tomncnexrp-8 EX (dupma Heitpocodr, Poc-
cust) € MpOTOKOJIOM GecripoBoiHoiT csizn Bluetooth mesxy
Kap/IN0aHAIN3aTOPOM U HEePCOHAIBHBIM KOMIIBIOTEPOM.
[TpuHATHIE [MATa30HBI TAPAMETPOB HOPMBI M MATOJOTUI
BPC st 5-MuHyTHOI 3anmcu nipeactasiensl B Tabor. 1.

15
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Puc. 1. Bo3pacTHoii cocTaB nafHeHTOB, BKIIOYEHHBIX B HCCJIE-
JIOBaHME.

Fig. 1. Age of patients included in the study.

Note. The total number of patients by age group is given above the
columns. 1. 10—19 years; 2. 20—29 years; 3. 30—39 years; 4. 40—49
years; 5. 50—59 years; 6. 60—69 years; 7. 70—79 years.
IIpumeyanue. Haj cronGukaMu npuseieHo obIiee KOJIMYecTBo Ta-
I[UEHTOB 110 Bo3pacTHbM rpymam. 1. 10—19 ser; 2. 20—29 ser; 3.
30—39uer; 4. 40—49 ner; 5. 50—59 ser; 6. 60—69 ner; 7. 70—79 ner.

and the effectiveness of methods of drug and non-
drug intensive care and rehabilitation.

The study is intended to develop an automated
system for assessing the dynamics of consciousness,
the severity of the condition and the effectiveness of
intensive care by analyzing the characteristics of HRV
in patients with brain damage.

The purpose of this study is evaluation of the
clinical significance of parametric monitoring of the
intensive care and rehabilitation effectiveness based
on the analysis of the functional state of the au-
tonomous nervous system in patients with brain dam-
age of different genesis.

Materials and Methods

66 patients were enrolled in the study, which was car-
ried out on day1—3 after patient's admission and on day 30-
60 of the intensive care and rehabilitation in the Federal
Research and Clinical Center of Intensive Care Medicine
and Rehabilitology.

Ta6auua 1. [TapameTpsl HOPMBI U NATOIOTHH (PYHKIHOHAIBHOM AKTHBHOCTH aBTOHOMHOM HEPBHOM CHCTEMBI JIS1 5-TH

MHHYTHO# 3auCcH BapualeIbHOCTU PUTMA Cepla.

Table 1. Parameters of normal and abnormal functional activity of the autonomic nervous system for a 5-minute heart

rate variation record.

Parameters Parasympathetic hyperactivity Normal range HRV Sympathetic hyperactivity
S, n. u. <80 80—900 >900

SDNN, ms >41.4 13.31—41.4 <13.31

rMSSD, ms >42.3 5.78—42.3 <5.78

PNN50, % >8.1 0.110—8.1 <0.110

TP, ms? >2000 200—2000 <200

Note. HRV — the heart rate variability. For tabl. 1, 2: ST — Baevsky stress-index, n.u.; SDNN — standard deviation of normal-to-normal
R-R intervals, ms; TMSSD — root mean square of successive differences, ms; pPNN50 — the percentage of interval differences in successive
NN intervals greater than 50 ms, %. TP — total power spectrum, ms” In order to verify the parasympathetic or sympathetic hyperactivity
within these limits, there should be 3 out of 5 parameters [1].

IIpumeuanue. Parameters — napamerpsr; Parasympathetic/Sympathetic hyperactivity — napacummnaTuueckas /cumMnarindeckas rurep-
akTuBHOCTD; Normal range HRV — auanason nopmbl BapuabeabiocTy putMa cepaia. st taba. 1, 2: ST — crpeccosbrii nuaexe baes-
ckoro, HopM. examIb; SDNN — cpennexBagpatnuynoe otkionenne R-R kapaunonnTepsanos, mc; rMSSD — cpeanexBazpaTinatoe
OTKJIOHEHHE Pa3HOCTH JIBYX CMEXKHBIX 0TcueToB R-R kapauonnrtepBanos, mc; pNN50 — nosist R-R kapanonHTepBasios, OTIUYAIONINXCS
ot mpezbIyIero 6osee ueM Ha 50 Mc, %; TP — o61mast MOIIHOCTH CrieKTpa 4acToT, Mc?. [[Jist BepuduKanni napacuMIaTiHIecKoil rumep-
AKTUBHOCTHU WJIM CUMIIATHYECKON MMIIEPAKTUBHOCTU B YKa3aHHbBIX IIPe/ieiaX H0JKHb ObITh 3 13 5 mapameTpos [1].
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B xasxplit epro/t nccieJOBaHNS AaHATU3UPOBAIN He
menee 300 kapauonnTepBanoB (mapamerpsl BPC Borunc-
JISUIUL TIO COOTBETCTBYIONTIM (hOPMYJIaM pacIpeiesieH s ).
Omnpenemnsinu cremyiomue mokazarean BPC: SDNN — cpen-
HeKBaJpaTHIHOe OTKJIOHeHHe R-R kapamonHTepBasion B Mc;
rMSSD — cpemnexBaspaTnyHOEe OTKJIOHEHUE PAa3HOCTH
IBYX CMEKHBIX 0TcueToB R-R KapanonnTepBaios B Mc; pNN
50%-moss1 R-R KaparonHTEepBaIOB B IPOIIEHTAX, OTJINYAI0-
muXcst T mpeasiyero dosee vem va 50 mc; SI — crpecco-
Bl mHAeKc baeBckoro B H. e.; LF/HF-cootHnomenne
CIIeKTpa HU3KUX U BBICOKUX 4YacToT B H. e.; VLF cmexTp
OYeHb HU3KMX 9acTOT B Mcek?; LF crexTp HU3KMX 9acToT B
Mmcex?; HF criextp Bbicokux yactor B Mcek?; TP o6mmas mori-
HOCTb CIIEKTPA 9acTOT B MCEK>.

OteHKy IMHAMUKE OGIIETO COCTOSTHUST ITAIIMEHTA [PO-
BOJIFJIH TI0 CJIEYIONINM KINHIYeCKNM Kputepusm: 1) ypo-
BeHb CO3HAHUS, 2) YPOBEHb MBIMIEYHOTO TUIIEPTOHYCA
(crmacTUIHOCTN ), 3) 3aBUCUMOCTD TTAIINEHTOB OT MCKYCCTBEH-
Hoti BeHTHIIsINY Jerkux (VIBJI), 4) nammame TpaxeocTOMBI,
5) KoJImuecTBeHHAsI XapaKTePUCTUKA MHBAJINIHOCTH, 6) 4a-
CTOTa TIePeBO/Ia TTAI[IIEHTOB M3 OT/IeJIeHNI HHTEHCUBHOM Te-
paruu B OT/leJIeH s HelpopeabuIuTaliOHHOTO MPOhUIIs,
6) ob11ast JIeTaJIbHOCTb.

YpoBeHb CO3HAHNS PETUCTPUPOBAJIH 10 3-M IIKAJIAM:
[nmasro, Four, Giocino [3—8]. 3a mocToBepHYIO TIOJI0KUTED-
HYI0 KJIMHUYECKYIO INHAMUKY TPHHIMAJIHN TIePeX0/] TTali-
enTa 110 mkase Giocino (2002) Ha ogun 1 Gojiee ypoBeHb B
rpajalny CoO3HAHUs (BereTaTHBHOE COCTOSTHUE; COCTOSTHUE
MUHUMAJIBHOTO CO3HAHW; MUHUMAJIbHOE CO3HAHUE <«+»;
HOPMa CO3HAHU:T). YPOBEHb MBIIIIEYHOTO TUIIEPTOHYca (cria-
CTUYHOCTH) PETUCTPUPOBAIN OMIATEPATIBHO 110 3-M CyCTa-
BaM JUIS BEPXHUX M HIDKHMX KOHEYHOCTEH (JIOKTEBOI,
JIyYe3aIsICTHBIN CYCTaBbl, TATBI[BI KUCTH, OeIPEHHBII, KO-
JIEHHBIH, TOJIEHOCTOMHBIN cycTaBbl). OIeHNBaIN CyMMBI
GasioB 1o moauduirposanHoil mkaise Amsopra (The
Modified Ashworth Scale — MAS), [9]. lunamuxy Heiipo-
TICUXOJIOTUYECKOTO CTaTyCa OT BETETATHBHOTO COCTOSTHUS /10
COTMATLHOI PEMHTErPAIIH MTAIleHTa OTIEHIBAJIH 110 IIKaJe
nnBaymaHoctu DRS (the Disability Rating Scale). Makcu-
MasbHoe 3Haverne DRS (29 6a110B) coOTBETCTBYET 9KC-
TPEMAJTbHOMY  YPOBHIO BETETATUBHOTO cTaryca,
MuHIMaIbHoe 3Hadenne DRS (0 6ammoB) — cratycy mos-
Horo 3710poBhs [10, 11]. Bcem manmenTam, BKIIOUEHHBIM B
HCCTIeIOBAHNE, BBITIOMHSIIN OHOTUITHBIE PeaGUIUTaIlnOH-
HbIe MEPOIIPUSTHS 1 TIPOBOIIIN CTAHAAPTHYIO MHOTOKOM-
TTOHEHTHYIO HHTEHCUBHYIO T€PAIIHIO.

Crartuctinyeckyio 06paboTKy MOTYYEHHBIX TaHHBIX
TIPOBEJH C MCTOJIb30BaHNEM TTporpaMMel Statistica 13 EN
(StatSoft Russia). /locToOBepHBIMI TTPU3HABATN PA3JTHUIMS
pu p<0,05. «HysieByio» rumoresy oreHuBaIm ¢ MpuMeHe-
HieM kpuTepres [lipcoma (x°), aHanmsa aucepenit Bhoo-
pok (Anova-analysis of variance), ncrosb3oBasim -Kpurepuii
Crplo/IeHTa, B Ps/Ie C/Iy4aeB UCII0JIb30BAIN HellapaMeTpuye-
ckuii kputepuit Manna-YutHn.

Pe3ybrarhl 1 00Cy:KIeHHE

ITo mannbiM apamerpoB BPC, 3anmmcanmabix Ha
1—3 cyrku mocse nocrymenus manuenta B8 O HKI]
PP u oBTOPHOU perucranui BapuadebHOCTI PUTMA
cepana #Ha 30—60-e CyTKM WHTEHCUBHOW Teparmy,
chopmupoBanu 5 rpymnn manueHTos. llokasatenn
nunamuku BPC kak Bpemennoro (SDNN, rMSSD,
PNNS50, ST) tak u wactornoro guamnaszona (LF/HE HE,
LF, VLF, TP) npusesu B Tabu. 2 u 3, puc. 2.

All patients were admitted on day 20—50 after brain
damage of different origin.

Based on the nosological entities, the patients were dis-
tributed as follows: consequences of a craniocerebral injury
(CCI) (n=29, 43.9%); consequences of acute disorders of cere-
bral circulation (stroke) over the period 2016—2017 (n=12,
18.2%); consequences of anoxic brain injury (n=10, 15.1%);
consequences of subarachnoid hemorrhage (=7, 10.7%); con-
sequences of removal of a tumor or arterio-venous malforma-
tion of the brain (n=8, 12.1%). There were 44 men and 22
women; the median age was 46.8+2.17 years (fig. 1). Inclusion
criteria: rolling sample.

Parameters of the functional state of the autonomous
(vegetative) nervous system, obtained on the basis of com-
puter analysis of the heart rate variability (HRV) were the
criteria for the formation of clinical study groups. The eval-
uation of HRV was performed by the Polyspektr-8 EX ap-
paratus (Neurosoft, Russia) with the protocol of the
wireless Bluetooth connection between the cardioanalyser
and a personal computer. The accepted ranges of normal
and abnormal HRV parameters for a 5-minute record are
presented in table 1.

In each study period, at least 300 intervals were ana-
lyzed (the HRV parameters were calculated according to
corresponding formulas of distribution of cardiac intervals).
The following HRV parameters were determined: SDNN —
standard deviation of normal-to-normal R-R intervals, in
ms; rMSSD — root mean square of successive differences, in
ms; pNN50% — the percentage of interval differences in suc-
cessive NN intervals greater than 50 ms (NN50) / total num-
ber of NN intervals; SI — Baevsky stress-index in n.u.;
LF/HF- low frequency/high frequency ratio in n.u.; VLF
very low frequency spectrum, in ms? LF low frequency spec-
trum in ms% HF high frequency spectrum in ms% TP total
power spectrum, in ms?.

The dynamics of patient's general condition was eval-
uated according to the following clinical criteria: 1) the level
of consciousness, 2) the level of muscle hypertonicity (spas-
ticity), 3) the dependence of patients on mechanical venti-
lation (MV), 4) the presence of tracheostomy, 5) the
quantitative characteristics of disability, 6) the frequency of
patients' transfer from intensive care units to the neurore-
habilitation units, 6) the overall mortality rate.

The level of consciousness was assessed using 3 scales:
Glasgow, Four, Giocino [3—8]. Changes in patient's level of
consciousness by one or more level according to the Giocino
scale (2002) (vegetative state; a state of minimal conscious-
ness; minimal consciousness «+»; normal consciousness)
were taken as significant positive dynamics. The level of
muscular hypertonicity (spasticity) was recorded bilaterally
in 3 joints for upper and lower extremities (elbow, wrist
joints, fingers, hip, knee, and ankle joints). We estimated the
sum of scores of the Modified Ashworth Scale (MAS) [9].
The dynamics of the neuropsychological status from vege-
tative state to social reintegration of the patient was evalu-
ated by the DRS (disability rating scale). The maximum
value of DRS (29 points) corresponds to the extreme level
of vegetative status, the minimum value of DRS (0 points)
corresponds to the status of health [10, 11]. All patients in-
cluded in the study underwent the same type of rehabilita-
tion and a standard multi-component intensive therapy.

Statistical processing of data was carried out using the
Statistica 13 software (StatSoft Russia). Differences were
considered significant at P<0.05. The «null» hypothesis was
assessed by applying the Pearson's chi-squared test (x*) and
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Puc. 2. Tlunamuka SDNN (a) u rMSSD (b) xo u nocie kypca

GumMTanuu y 06CIeI0BaHHbIX NAlH-

HMHTEHCUBHOM TE€panuu U pea

€HTOB.

bilitation. A square frame: the range of normal SDNN/ rMSSD
Ilpumeyanne. CTONOIBI ¢ BEPTHKATBHBIM U TOPU3OHTAIBHBIME

Fig. 2. SDNN (a) and rMSSD (b) dynamics before and after in-
Note. Columns with vertical and horizontal strokes: values of pa-
rameters before and after the course of intensive therapy and reha-
values in ms for a 5-minute record of RR intervals by ECG.

tensive care and rehabilitation in patient groups.

GumTain, cooTBeTcTBeHHO. KBamparHast
pamMKa — auanasoH HopMaiabHbIX 3HaueHNit SDNN/rMSSD B mc

st 5-i MunyTHOI 3anmen RR kapanonntepsaios KT,

HITPUXaMK — 3HAYEHUS 1aPAMETPOB JI0 U T10CJIe Kypca MHTEHCHB-
HOIl Tepanmuu M pea

27, my:x. — 19; sxen. — 8; cp. BO3-

1-10 rpymmry (n
pact — 49,1+3,5 jieT) cocTaBUIU TAITUEHTHI ¢ HOP-

MaJIbHBIMU TTOKA3aTeNIMH (PDYHKITMOHAIbHOM aKTHB-
noctu AHC mo mapamerpam BPC 3a Bce Bpewms
HabJIIOIEH NS, KAK B MOMEHT TIOCTYIJIEHUS B CTAIlHO-

Hap, tak u na 30—60

o

-€ CYTKH CTaH/IapTHOM MHTEHCHUB-

OUIUTAIINN.
Hopmasbuble nokazarenu (pyHKIHOHAIBHOTO

o

HOM TEpallun 1 pea

o

-i1 rpy1re manu-

1

€HTOB COITPOBOKIAIUCH HAWTYUIITUMI [TOKA3ATEIIMU
nrkan yposus coznanust (Inasro, Four, Giocino), Bo3-

o

o

COCTOAHMA aBTOHOMHON HEPBHOU B

OUIUTAIIMOH-
Hble OTAedeHus  (JOCTOBEPHOCTh PasJUdYMil 110

kpureprio X~ ot 3-it rpyrmsr — p<0,016; ot 4-ii rpy b

— p<0,00004)

o

, MUHUMAaJIbHOHN 3aBUCUMOCTBIO TIal[ieH-

o

JIeHUsI ”HTEHCUBHON Teparuu B Hefipopeal
2 o o
X" or 3-it rpynner — p<<0,0017; or 4-ii rpynmnbsr —

MOSKHOCTBIO GBICTPOTO MepPEBO/ia MAIMEHTOB U3 OT/Ie-
toB oT UBJI (;10cTOBEPHOCTH pazivyuii 10 KPUTEPUIO
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p<0,0002). Perpecc (yayuiienrie) ypoBHsI CO3HAHUS 110
nrkase Giocino Ha 1 ypoBenb (110 Tpajialiuu BEreTaTuB-
HOE COCTOSIHUE — MHHUMAJIbHOE CO3HAHUE — MUHM-
MaJIbHOE CO3HAHME «+» — ICHOE CO3HAHUE) HaBII0IaIIN
y 29,6% naiueHToB, YTO YKa3bIBAET HA BOCCTAHOBJIEHLE
yHKIMIT rOJI0BHOTO Mo3ra (TabJL. 4).

Heckosibko MeHbBIINIT POCT YPOBHS CO3HAHMS, B
CPaBHEHWHU CO 2-ii TPYIIION MAIMeHTOB YKa3bIBAeT HA
HCXOMTHO BBICOKUII YPOBEHDb ITOTO MOKasaTess B 1-ii
rpymre naruenToB ¢ Hopmoit pynkiuu AHC. [Tanum-
€HTBI JAHHOI IPYIIITbI UMEJIN HAMBBICIITIE [T0KA3ATEH
ynkimonanbuoii mkaabl uHBanuaHOCTH (DRS,
M. Rappaport, 1982), yto ykazsiBaeT Ha BOCCTAaHOB-
JieHue WHIUBUIYYMa OT KOMBI 10 KOMMYHUKAIMU 1
COIMAJIbHOI PEMHTETPAINH. SHAYEH e TAHHOTO TTI0Ka-
3atenss — 16—17 GaioB, yKasbiBaeT Ha MUHUMAJIb-
HBIIl YDOBEHb ¥ CHUIKEHNE MHBAJIUIHOCTH B JIAHHOI
rpymme. [Tokazaresnu MplliedHOroO TUIIEPTOHYyCa (CcIia-
CTUYHOCTU) B AaHHOU Tpynme no MAS cymmapho
COCTABJISIIIU JIO U TTOCJIE KyPCA MHTEHCUBHO TepaIiu
7,03+1,9 u 6,92+2,04 6a1s10B, COOTBETCTBEHHO, YTO
OTPa’KaeT HEeBBICOKHII YPOBEHD €r0 MaTOJOTHYECKUX
uaMeHeHwit. JIeTaIbHOCTh B 9TOM Tpyrie Oblja MUHHU-
MasibHa — 3,7% (CMepPTh OT IEPUTOHUTA), YTO BO MHO-
TOM MOKHO OTHECTH K CJIy4ailHOMY (hakTopy, He 3aBU-
camemMy ot o0uero (yHKIMOHATIBHOTO CTaTyca
naienToB 1-it rpynnel (passinyiie MO YPOBHIO
JIeTATBHOCTH COCTABISACT 110 KpuTepuio X ¢ 3-if rpyi-
noit — p<<0,03; c 4-i1 rpynmoit — p<0,00001).

2-10 rpynmy (n=9, myx. — 6; )ken. — 3; cp. BO3-
pact — 41,5%5,76 j1eT) coCcTaBUIIH MAIMEHTHI, Y KOTO-
PBIX UCXOAHO (TIPU TOCTYTILIEHUN ) HAOJIIOAIN CHM-
HATHUYECKYIO TUIEPAKTUBHOCTb (HU3KUE 3HAYEHUS
SDNN, rMSSD, pNN50, TP, Bbicokue 3uauenus SI) u
Hopmy dyHkinonasbuoil aktusHoctu AHC na 30—
60-e cyTKU ITPOBeIeHUs KyPca MHTEHCUBHON TePaITi
u peabunuranuu (poctr SDNN, rMSSD, pNN50, TP,
camxkenne SI), (tabu. 2 u 3, puc. 2 u 3). Hopmanusa-
1nus aJsieKTpodusnosornyeckux mokaszareneii BPC
COIIPOBOK/IAJIACH YJIyUIIEHUEM HEBPOJOTUYECKOTO U
COMaTHYECKOTO cTaryca nanuenTos (tabir. 4). B man-
HOII TPYIIIIe PErMCTPUPOBAIN POCT YPOBHST CO3HAHUS
no BceMm mikanam (Inasro, Four, Giocino), a perpecc
(ynyurienuie) ypoBHs co3HaHus 1o 1mkajne Giocino Ha
1 ypoBeHb GblJI MAKCUMAJIBHBIM U3 BCEX PaccMaTpu-
BaeMbIX, ero u HabJogamu y 55,5% HalrenToB 9Toi
rpymnmnbl. VIMeHHO 110 aTOMY KpuTepuio (perpecc —
yJIydllleHre YPOBHSI CO3HAHUS HA 1 yPOBEHb 10 IIKaie
Giocino) BbISIBUIN MaKCUMAaJIbHbIE IOCTOBEPHbIE Pa3-
JINYMS ¢ IPYrUME rpynnamu (1o Kpurepuio Mann-
Whitney noctoBepHOCTb pasjindust MeXKIY AaHHON
IPYIION 1 3-if, 4-i 1 5-if TPYIIIIaMU COCTaBUIA COOT-
BercrBerHo: p<0,028; p<0,05; p<0,05). 77,7% naru-
€HTOB HTOU IPYIIILI OBUIN MIePEBEICHBI U3 OT/ACTICHUST
WHTEHCUBHON Tepanuy B HeHpopeabuInTainoHHbie
OTJIeJIEHUsI C MEHBIIEI 3ABUCUMOCTBIO OT [TOCTOSTHHO-
O KOHTPOJISI JKUBHEHHOBAKHBIX (PYHKIUIL. Y HarueH-
TOB 9TO¥ IPYIIIIBI B MOMEHT HOPMATH3AIIH TapaMeT-
poB BPC nosiHoCThIO OTCYTCTBOBAJIA 3aBUCUMOCTD OT

analysis of variances of the samples (ANOVA); the ¢-test was
applied, and in some cases the nonparametric Mann-Whit-
ney test was used.

Results and Discussion

According to the HRV parameters recorded on
day 1—3 after patient's admission to the Federal Re-
search and Clinical Center of Intensive Care Medicine
and Rehabilitology and re-evaluation of heart rate
variability on day 30—60 of intensive therapy, 5
groups of patients were formed. Parameters of HRV
dynamics of both time (SDNN, rMSSD, pNN50, SI)
and frequency range (LF/HE HEF, LF, VLE, TP) are
presented in tables 2 and 3, fig. 2.

The 1°t group (7=27, men — 19; women — 8; me-
dian age: 49.1£3.5 years) consisted of patients with
normal functional activity of the ANS according to the
HRYV parameters over the whole observation period,
both at admission and on day 30—60 of a standard in-
tensive therapy and rehabilitation.

Normal values of the functional state of the au-
tonomic nervous in the 1st group of patients were as-
sociated with better values in the scales scoring the
level of consciousness (Glasgow, Four, Giocino), quick
transfer of patients from the ICU to the neurorehabil-
itation unit (the significance of differences versus
group 3 based on the y* was P<0.016 and P<0.00004
versus group 4 ), minimum dependence of patients on
the ventilator (the significance of differences versus
group 3 based on the y* was P<0.0017 and P<0.0002
versus group 4). Regression (improvement) of the
level of consciousness by 1 level according to the Gio-
cino scale (vegetative state — minimal consciousness
— minimal consciousness «+» — clear consciousness)
was observed in 29.6% of patients, indicating the re-
covery of brain functions (table 4).

A slightly lower increase in the level of con-
sciousness, in comparison with the group 2, indicates
an initially high level of this parameter in the group 1
(patients with a normal ANS function). Patients in
this group presented the highest rates of the functional
disability scale (DRS, M. Rappaport, 1982), indicat-
ing the patients’ recovery from coma to communica-
tion and social reintegration state. The value of this
parameter (16—17 points) indicated the minimum
level and reduction of disability in this group. MAS
scoring of muscle hypertonicity (spasticity) in this
group was 7.03£1.9 and 6.92+2.04 before and after the
course of intensive therapy, respectively, which re-
flected the low level of pathological changes. The mor-
tality in this group was minimal: 3.7% (death from
peritonitis), which can be largely attributed to a ran-
dom factor that does not depend on the general func-
tional status of patients of the 1% group (the difference
in the mortality rate according to the y* test versus the
group 3 was P<0.03 and P<0.00001 with the group 4).

The patients from group 2 (n=9, men — 6;
women — 3; median age: 41.5£5.76 years) exhibited
baseline (at admission) sympathetic hyperactivity
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WNBJI (no neuenus 22,2% nanuenTtos nosy4dasu MBJT)
U JIETATBHOCTD, OTMETUJIN [OCTOBEPHOE CHIUKEHIE
nnBasanoctTu 1o DRS, mnoxasartenn MbliieyHoro
TUTIEPTOHYCA OBLIN CXO/IHBI C AaHAJIOTHYHBIMU TOKA3a-
TesisiMu 1-i1 TpyTIIIbL

3-10 rpymmy (n=8, Mmy:. — 5, KeH. — 3, cp. BO3-
pacr 43,5%5,9 sieT) cocTaBUIIM TTAIUEHTHI C KUCXOIHO
(TIpY TIOCTYIJIEHUN) HOPMAJTBHBIMU ITOKA3aTeJsIMU
(OYHKIIMOHATBHOI AKTUBHOCTU U PA3BUTHEM CUMIIATH-
yeckoii runiepaktuBHocT Ha 30—60-€ cy Tk Ipu 1Ipo-
BeJIeHUsT Kypca UHTEHCUBHOW Tepanuy u peabuinTa-
mun  (camkenne SDNN, rMSSD, pNN50, TP,
yeeanuenue SI), (tabu. 2 u 3, puc. 2 u 3). Passutue
HATOJIOTNYECKIX U3MEHEHWH, OTPA)KEHHOE AJIEKTPO-
pusunosmornyeckumu nokazaresssmu BPC, cotpoBosk-
JAJIOCh YXY/IIIIeHneM HEBPOJIOTUYECKOr0 U COMaTHye-
cKoro craryca mmaiuenTos (1abu. 4). B manHoii rpyiime
PerucTpUpPOBATIM CHIKEHUE YPOBHS CO3HAHUS 10 BCEM
nrkanam (I'masro, Four, Giocino), a perpecca (yJryurire-
HU) YPOBHA co3Hanus 1o mikase Giocino Ha 1 ypo-
BeHb He HAGJIIOIAJIN HU Y O[HOTO MAI[MEHTa HTON TPyII-
nbl. [lepeBon manuenToB 3-if TPYIIIBI U3 OTAETEHUS
WHTEHCUBHOI Tepanu B HelpopeabuInTaIllMOHHbIE
OT/IEJIEHUSI C MEHBIIIEl 3aBUCHMOCTBIO OT TIOCTOSTHHOTO
KOHTPOJISI JKU3HEHHO BaKHBIX (DYHKIHIA ObLI BBITIOJ-
HEH TOJIbKO y 25%. Y NaIlMeHTOB 3TO IPYIINbI 3aBH-
cumocth ot VIBJI Bo3pocia B 2 pasa 3a BpeMs HX
HAXOK/IEHUSI B OT/IeJIEHUSIX NHTEHCUBHO TEPAITUU: OT
37,5 10 62,5%, coorBercTBeHHO. JIeTambHOCTh coCTa-
Buna 37,5%. OTMeTW/In JOCTOBEPHOE yBeJIHYeHUe
nnBasugHoct 1o DRS, mokasaTesb MbleyHOTO
runiepronyca mo MAS cocraBus cymmapso okoso 13
GaJIIIOB, YTO HEJIOCTOBEPHO BHIIIE B CPABHEHWH C TIPe-
IBLAYIIUMU rpyIamu (Tabur. 4).

4-10 tpymmy (n=15, myx. — 9, ;keH. —6, cp. Bo3-
pact 50,8£6,3 sieT) cocTaBuIIN TAIMEHTBI C [TOKa3are-
JgMu cuMmiiatndeckoil runepaktuBHoctn AHC kak
ncxoHo, Tak u Ha 30—60-e cyTku nmpoBeeHns Kypca
WHTEHCUBHOIW Tepanuu u peabuauranuu (HU3KHE
srayennst SDNN, rMSSD, pNN50, TP, Bbicokwuii ypo-
serb SI) (1abu. 2 u 3, puc. 2 u 3). [TocrosgHHBII ypo-
BEHb CUMIIATHYECKOW T'MIIEPAKTHUBHOCTH COTIPOBOK-
MaJics  HAJIMYMEM — TSDKEJIoro, 0e3  IMHAMUKH,
HEBPOJIOTUYECKOTO ¥ COMATUYECKOTO CTAaTyCa MalleH-
TOB JaHHOM Tpymnbl (Tabir. 4). Perucrpuposann Hus-
KWl ypoBeHb CO3HaHM: 110 BceM mmkanam (Iuasro,
Four, Giocino), a perpecca (yJsydineHnusi) ypOBHS
cosHanus 110 1mkaye Giocino Ha 1 yposeHb He HabJIIO-
JIaJIi HU Y OJTHOTO TiainenTa. [lepeBost nareHToB aToit
TPYIIIBI U3 OT/EJIeHUsI UHTEHCUBHON Teparuu B Heli-
POopeabuIMTAIIOHHbIE OT/EIEHHUS ¢ MEHbIIEH 3aBUCH-
MOCTBIO OT TIOCTOSTHHOTO KOHTPOJIST ’KI3HEHHOBAYKHBIX
dbyHKIMIT ObLI BBIIOJIHEH TOJIBKO Yy 13,3%. 3aBucu-
moctb o1 UBJI Habmonamu y 61,5 u 66,6% maiueHTos
UCXOJIHO TIPY TIOCTYIUIEHUH U 32 BPEMsI X HaXOXK/e-
HUSI B OT/IEJIEHUSIX MHTEHCUBHON TEPAINU, COOTBET-
crBenno. JlerasbHOCTD B 4-if rpytiiie coctaBuiia 53,3%.
ITo mkasne naBanuanoct (DRS) Habmomam Makcy-
MaJIbHbIe 3HaYeHusT — 25,5 1 25,4 6asJI0B NCXOHO U B

(low values of SDNN, rMSSD, pNN50, TP, and high
SI values) and the normal functional activity of ANS
on day 30—60 of the intensive therapy and rehabilita-
tion (increase in SDNN, rMSSD, pNN50, TP, reduc-
tion of ST), (table 2 and 3, fig. 2 and 3). Normalization
of electrophysiological parameters of HRV was ac-
companied by improvement of the neurological and
somatic status of patients (table 4). In this group, the
growth of consciousness level according to all scales
(Glasgow, Four, Giocino) was registered, and the re-
gression (improvement) of consciousness level accord-
ing to the Giocino scale was the highest of all scales
considered; it was observed in 55.5% of patients in this
group. Maximum significant differences with other
groups were registered for this criterion (regression —
improvement of consciousness by 1 level according to
the Giocino scale); according to the Mann-Whitney
test, the significance of the difference between this
group and the 3, 4™ and 5% groups was P<0.028;
P<0.05; P<0.05, respectively. 77.7% of the patients in
this group were transferred from the intensive care
unit to the neurorehabilitation units with less depend-
ence on constant monitoring of vital functions. At nor-
malization of HRV parameters, patients of this group
were completely independent of mechanical ventila-
tion (before treatment, 22.2% of patients were on me-
chanical ventilation) and there was no mortality; there
was a significant decrease in the disability rate accord-
ing to DRS; parameters of muscular hypertonicity
were similar with those in the 1% group.

The 3" group (7=8, men — 5, women — 3, median
age: 43.5£5.9 years) included patients with baseline (at
admission) normal functional activity and develop-
ment of sympathetic hyperactivity by day 30—60 of in-
tensive therapy and rehabilitation (decrease in SDNN,
rMSSD, pNN50, TP, an increase in ST), (table 2 and 3,
fig. 2 and 3). The development of pathological changes
reflected by electrophysiological parameters of HRV
was accompanied by deterioration in the neurological
and somatic status of patients (table 4). In this group,
a decrease in the consciousness level according all
scales (Glasgow, Four, Giocino) was registered, and the
regression (improvement) of the consciousness level
according to the Giocino scale was not observed in any
patient in this group. Only 25% of patients in group 3
were transferred from the ICU to neurorehabilitation
units with a lesser dependence on the constant vital
sign monitoring. In patients of this group, the depend-
ence on ventilator increased by 2-fold during their stay
in intensive care units: from 37.5% to 62.5%, respec-
tively. The mortality rate was 37.5%. There was a sig-
nificant increase in disability rates according to the
DRS; the MAS muscle hypertonicity scoring was a
total of about 13 points, which is unreliably higher as
compared to previous groups (table 4).

Group 4 (n=15, men — 9, women — 6, median
age: 50.8£5.9 years) included patients with sympa-
thetic ANS hyperactivity both at baseline and on day
30-60 of the intensive therapy and rehabilitation (low
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npoliecce MHTEHCUBHOI Te€PAIUU, COOTBETCTBEHHO, YTO
YKa3bIBaeT Ha IOJHOE OTCYTCTBUE KOMMYHUKAIUU 1
COIMAJIbHOI PEMHTETPAIIH B JAHHO IPYIIIIe MalleH-
ToB. IlokazaTesib MBIIIIEYHOTO TUTIEPTOHYCA B CPaBHE-
HUWY C [IPEABIAYIIIUMY TPYIINAMI OKA3aJICsI MUHUMAJTb-
HBIM — CYMMapHO 0K0JI0 4,86 Ganios (Tabu. 4).

5-10 Tpy1ty (n=7 My:. — 5, 5KeH — 2, Cp. BO3pacT —
37,0£8,7 jieT) cocTaBUIIM MAIMEHTHI C TTOKA3ATEISIMU
napacumnaruyeckoit runepaktuBHoctu AHC kak
WCXOJIHO TP noctyrieHuu, Tak u Ha 30—60-e cytku
MPOBE/IEHVS] MHTEHCUBHON T€PATUU U PeabuIuTaiium
(Boicokwue s3uavenust SDNN, rMSSD, pNN50, TP, nus-
kuii yposenb SI) (1abu. 2 u 3, puc. 2 u 3). B ganHoit
rpyIIlle MOCTOSIHHBIN YPOBEHb apaCUMIIATHYECKOI
TUNIEPAKTUBHOCTH, OTPAKEHHBII 51€KTPODU3NOTIOTH-
yeckumu 11okazaresismu BPC, ykaspiBas Ha Hanume
ucronieHus Qyukiuonanbuoin akrusnoctu AHC u
COTIPOBOJK/IAJICS HAJIMYUEM TSIKEJI0T0, 6e3 INHAMUKH,
HEBPOJIOTUYECKOTO ¥ COMATUYECKOTO CTAaTyCa MallleH-
ToB (Tabu1. 4). B 5-ii rpyIie perucTpupoBaiu HUSKUA
ypoBeHb co3HaHus 110 Bcem mikanam (Iasro, Four,
Giocino), a perpecca (yJiydiiieHns ) ypoBHsI CO3HAHUS
no mkase Giocino Ha 1 ypoBenb He HaGJIOAAIM HU Y
omHoro namuenTa. [lepeBoj maeHToB 3TOI IPYIIIIbI
U3 OT/leJIeHUsI UHTEHCUBHOW Teparu B Helipopeabu-
JINTAIMOHHBIE OT/EJIEHUsI C MEHBINEI 3aBUCMOCTBIO
OT ITOCTOSTHHOTO KOHTPOJIST )KU3HEHHO BaJKHBIX (DYHK-
11 GBI BBIONTHEH Y 42,8%. Y mauenToB 9TOH TpyTi-
1Bl 3aBUCUMOCTh 0T VIBJI Habmonamu B 28,5% ciayua-
€B KaK MCXO/HO IIPU NOCTYILJIEHIH, TAK 1 32 BCE BPEMsI
UX HAXOK/IEHUST B OTIEJIEHUSIX UHTEHCUBHOI TePaIuu.
JleranpHocTh B rpymie orcyrcTBoBasa. Ilo mikame
unsanugaoctu (DRS) nHabiroganu BhICOKUE 3HaYe-
Hus (22—23 Gajina), 4To TakKe, Kak U B IPYyIIe 4 yKa-
3bIBAET HA IOJHOE OTCYTCTBUE KOMMYHUKAIUU WU
COIMAJIbHO PEMHTETPAIMH B JAHHOW IPYIIIE MaIleH-
ToB. [Tokazaresib MBIIIIEYHOTO TUTIEPTOHYCA B CPABHE-
HUWY C TIPEBIAYIIUMI TPYIIAMU — MAaKCUMAJIbHbII. B
[eJIOM 5-10 TPYIIITY HAIUEHTOB XaPaKTEPU30BAIU KAK
CHIDKeHUEM (OTCYTCTBHMEM ) aJalTal[MOHHOTO OTBETA
AHC, Tak u HUBKUM peabUINTALUOHHBIM IOTEHIHA-
JIOM B OTBET Ha ITOBPEsK/IEHIE TOJIOBHOTO MO3Ta. Beico-
kasg BPC yxasbiBaer Ha HU3KYIO aKTUBHOCTH WJIU
<UCTOIIEHUE» BBICIIUX PEryaaTOpHBIX 1IeHTpoB AHC,
YTO CHUKAET aJIalITAllNOHHbIE BO3MOKHOCTH OPTaHU3-
Ma. o jaHHbIM psifia KINHUYECKUX U 9KCIIepUMEH-
TaNbHBIX PaboOT MapacUMIIaTHYECKass TUIEPAKTUB-
HOCTb  COIIPOBOJKJAETCSI ~ YaCThIM  Pa3BUTHEM
TUTIOTEH3WH, GPAJINKAP/IUHI, KapAMOUHTHOUTINT 1 CHH-
KOTIe, TOTaIbHONW GPOHXO0OCTPYKIINH, YTO TOATBEP-
JK/IAET, YTO JAHHBIN THUIl (DYHKIINOHAIBHON aKTHBHO-
ctu AHC ne asasgercs nopmoii [12—21].

[Ipu ananuze 3aBUCUMOCTU DYHKITHOHATBHBIX
napamerpoB AHC oT HeBpoJsiormyeckoro craryca
BBISIBUJIM HEKOTOPbIE 3aKOHOMEPHOCTH, TPedyIoIue
unrepnperaiuu. llpu cpaBHenuu mucnepcuii B
IPYIIIAX NAIMEeHTOB C MOKa3aTeIsIMHU, XapaKTePHbI-
MU [IJI51 HOPMBI, CUMIIATUYECKOIl NN TTapACUMIIaTH-
YeCKOU rUIepakTUBHOCTH, U YPOBHSIMU CO3HAHUS 110

SDNN, rMSSD, pNN50, and TP values, high SI val-
ues), (table 2 and 3, fig. 2 and 3). The constant level
of sympathetic hyperactivity was associated with poor
neurological and somatic status of patients without
dynamic changes (table 4). Consciousness level was
determined by scales Glasgow, Four and Giocino, and
the regression (improvement) of consciousness level
according to the Giocino scale was not observed in any
patient in this group. Only 13.3% of patients in group
3 were transferred from the ICU to neurorehabilita-
tion units with a lesser dependence on the constant
vital sign monitoring. Dependence on ventilators was
observed in 61.5% and 66.6% of patients at admission
and during their stay in intensive care units, respec-
tively. The mortality rate in group 4 was 53.3%. Ac-
cording to the disability rating scale (DRS), the
maximum values were observed (25.5 and 25.4 points
at baseline and during the intensive therapy, respec-
tively), indicating a complete lack of communication
and social reintegration in this group of patients.

Muscle hypertonicity values were minimal as
compared to the previous groups: a total of about 4.86
points (table 4).

Group 5 (n=7, men — 5, women — 2, median age:
30.7+8.7 years) included patients with parasympa-
thetic ANS hyperactivity both at baseline and on day
30-60 of intensive therapy and rehabilitation (high
SDNN, rMSSD, pNN50, TP levels and low SI), (table
2 and 3, fig. 2 and 3). In this group, the constant level
of parasympathetic hyperactivity as determined by
electrophysiological parameters of HRV indicated the
depletion of functional activity of the ANS and was
associated with a poor neurological and somatic status
of patients without any dynamics (table 4). A low con-
sciousness level according to Glasgow, Four and Gio-
cino scales was registered in group 5, and the
regression (improvement) of consciousness level ac-
cording to the Giocino scale was not observed in any
patient in this group. Only 42.8% of patients in this
group were transferred from the ICU to neurorehabil-
itation units with a lesser dependence on the constant
vital sign monitoring. In patients of this group, de-
pendence on ventilator was observed in 28.5% of cases
both at admission and during their stay in intensive
care units. There was no mortality in this group. Ac-
cording to the disability rating scale (DRS), high val-
ues were observed (22—23 points), indicating a
complete lack of communication and social reintegra-
tion in this group of patients as it was in group 4. The
muscle hypertonicity index is the highest in compari-
son with the previous groups. In general, the 5th group
of patients was characterized by both a decrease (ab-
sence) of the adaptive response of the ANS and a low
rehabilitation potential in response to brain damage.
High HRV values indicate a low activity or «deple-
tion» of higher regulatory centers of the ANS, which
reduces the adaptive capacity of the body. According
to a number of clinical and experimental studies,
parasympathetic hyperactivity is accompanied by fre-
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TaGauua 5. JlaHHbIE JOCTOBEPHOCTH IUCIHEPCHOHHOTO
aHaJu3a B IPyNnax NalMeHTOB ¢ Pa3iINYHbIM (QYHKINO-
HaJbHBIM COCTOSIHHEM aBTOHOMHOH HEPBHOH CHCTEMBbI
(AHC) no nokasaTensM BapruaGeJbHOCTH PUTMa CepALa
(BPC) n xJMHUYECKOro cTaryca.

Table 5. Significance Analysis of variations in groups of
patients with different functional state of the autonomic
nervous system (ANS) for the heart rate variability
(HRYV) and clinical status.

Scales P — value
The level of consciousness
Glasgow 0.0039
FOUR 0.0052
Giocino 0.003
The level of disability
DRS 0.0068
Muscle tone
MAS
Upper limb 0.003
Lower limb 0.004
Total, upper and lower limb 0.0042

Note. Norm, sympathetic, parasympathetic hyperactivity of the
ANS functional activity (according to HRV) were determined.
the level of consciousness was evaluated according to Glasgow,
FOUR, and Giocino scales; MAS — modified Ashworth scale with
evaluation of muscle tone in total, bilateral for upper limb — three
joints — elbow, wrist, thumb; lower limb — three joints — hip,
knee, ankle, and in total for the upper and lower limbs; DRS —
Disability rating scale (Rappaport M., 1982).

IIpumeuanue. Hopma, cumnaTiyueckas, mapacuMIIaTHIecKast TH-
nepakTUBHOCTD (hyHKIMoHanbHOI aktuBHOCTH AHC (110 1aHHBIM
BPC). Total, upper and lower limb — cymmapuo, BepxHue u HUK-
HIE KOHEYHOCTH.

mkasgaM koM Imasro, Four, Giocino, Mbliie4yHOro
tonyca 1o nkajge MAS, KoJinuecTBEHHOU XapaKTe-
PUCTUKHU TPOTHO32a M YPOBHSA WHBAJIUIAHOCTH IO
DRS nosyumnim 10CTOBepHbIE OTINYUS, TAKIM 06pa-
30M Pa3anuyusd CPEeHUX BEJUYUH B TPYIIIAX HEJIb3S
cyuTtarh cayvaiinbiMu. CTaTUCTUYECKUE [aHHbIe
npuBesenbl B TabuI. 5.

OueBuiHO, UTO MEXK/Y MapameTpaMu QyHKIIMO-
nanbHoit aktuBHocT AHC u ypoBHeM co3Hanust ume-
eTcsl JIOCTOBepHad KOppessiusd. YpPOBeHb CO3HAHUSA
MaKCUMAJIbHBII B TPyIaxX IallMeHTOB C HOPMOU
bynkmmonanmpioit aktusnoctu AHC u poctoBepHo
yaydinaeTcs npu Hopmasusaiuu nmapamerpo AHC or
3HAYEHUH, OTPAKAIOIIUX CUMIIATUYECKYTO WJIU T1apa-
CUMIIATUYECKYIO TUTIEPAKTUBHOCTD, 10 HOPMBI. O1HO
n3 1maTou3nOJIOTHYECKUX COCTABJLIONINX JAHHON
3aBUCUMOCTH ABJISAIOTCS HaliJIeHHbIE paHee KOppeJis-
nuu Mexay Hapyuiennem AHC wu mobienuem
MHTPaKPAaHUAJIbHOTO JIABJIEHUS, HAPYIICHUEM MeXa-
HU3MOB ayTOPETYJISAIUA  MO3TOBOTO  KPOBOTOKA,
MMMYHHBIM OTBETOM, aKTUBAIIUEN MUKPOTJINU 1 MaK-
podaros, MOBpeX/eHNEM TreMaTodHIle(haTnIeCcKOro
Gapbepa U OKCUAATUBHBIM cTpeccoM [22—26]. TTocre
TPaBMBbI T0JI0BHOTO M0O3ra 90% maIuenToB UMEIOT Mpu-
3HAKM aBTOHOMHOW MUCHYHKIUU, PETUCTPUPYEMbIE
yiKe B TIEPBYIO HeZleNio, 1 0KoJsio 30% 13 HUX UMEIOT
MpU3HAKU TPOJJIeHHON au3aBTonomMun [28—30].
OaHuM M3 BaKHBIX HAIPaBJIEHUI COBPEMEHHDIX
UCCJIEI0BAHIHN ABJISIETCS Pa3pabOTKa KOJMIECTBEHHBIX

quent development of hypotension, bradycardia, car-
dioinhibition and syncope, total bronchial obstruc-
tion, which confirms that this type of ANS functional
activity is not a normal one [12—21].

The analysis of the dependence of the functional
parameters of the ANS on the neurological status re-
vealed some patterns that require interpretation.
Comparison of the dispersion in the groups of patients
with parameters typical for the normal values, sympa-
thetic or parasympathetic hyperactivity, and levels of
consciousness according to the Glasgow, Four, and
Giocino coma scales, MAS muscle tone scoring, quan-
titative characteristics of the prognosis and the DRS
level of disability demonstrated significant differences,
so the differences in the average values in the groups
cannot be considered accidental. Statistical data are
presented in table 5.

Significant correlation between the parameters
of the ANS functional activity and the level of con-
sciousness had been revealed in the study. The level of
consciousness was maximum in the groups of patients
with normal functional activity of ANS and it was sig-
nificantly improved with normalization of ANS pa-
rameters from values reflecting sympathetic or
parasympathetic hyperactivity to normal ones. Previ-
ously found correlations between ANS impairment
and increased intracranial pressure, impairments of
mechanisms of autoregulation of cerebral circulation,
immune response, activation of microglia and
macrophages, damage of the blood-brain barrier and
oxidative stress are among pathophysiological compo-
nents of this dependence [22—26]. After a brain injury,
90% of patients present signs of autonomic dysfunc-
tion registered at the first week, and about 30% of
them exhibited patterns of prolonged dysautonomia
[28—30]. Development of quantitative predictors of
the prognosis of the level of consciousness and tar-
geted intensive therapy based on the parameters of
HRYV as the main method of determining the func-
tional state of ANS continues to represent one of the
modern research challenges [31—33].

Analysis of HRV values typical for the normal
levels, sympathetic or parasympathetic hyperactivity
and muscle tone level according to the modified Ash-
worth scale (MAS) demonstrated no significant cor-
relations.  Sympathetic ~ hyperactivity =~ was
accompanied by a significantly lower level of muscle
hypertonicity and, on the contrary, parasympathetic
hyperactivity (group 5) was accompanied by the max-
imum level of muscle hypertonicity. SDNN and muscle
tone (spasticity), measured summarily in MAS scores,
provided a moderate positive correlation demonstrat-
ing that at high values of SDNN (growth of parasym-
pathetic hyperactivity), patients exhibited a higher
muscle tone (spasticity). The correlation coefficient
(Pearson Correlation Coefficient) between SDNN
and the overall muscle tone is 7=0.58, and the linear
regression equation were as follows: y=0.35X+1.27
mm, where X — SDNN in ms; y — muscle tone in the
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IPEAUKTOPOB IIPOTHO3a YPOBHSI CO3HAHUS U IeJIeHa-
[PABJIEHHON WHTEHCUBHOI TepaIuy 110 IapaMeTpam
BPC kak ocHoBHOTO MeTo/1a otipejiesieHus (hyHKITO-
HaspHOTO coctosung AHC [31—33].

[Tpu anammse nokazareseit BPC, xapakTepHubix
[T HOPMBI, CUMITATUYECKOH WJIM MapacuMIiaTiye-
CKOIi 'UITEPAKTUBHOCTH ¥ YPOBHS MBIIIIEYHOTO TOHYCA
no moaudwuiuposanHoi mkante Amsoprta (MAS)
Hall/IeHbI IOCTOBEPHbIE KOPPEJISAIUOHHbIE 3aBUCHMO-
ctu. CUMIaTUYeCKast TUIIEPAKTHBHOCTD COITPOBOXK/IA-
eTCs1 I0CTOBEPHO GoJiee HU3KUM YPOBHEM MbIIIEUHO-
ro rUIEpPTOHyca M, HA06OPOT, MapacuMIaTHYeCKast
TUIIEPAKTUBHOCTh (5-s TPYIINA) CONPOBOXKIAETCS
MaKCUMAaJIbHbIM YPOBHEM MBIIIEYHOTO TUIIEPTOHYCA.
SDNN u mbiieunslii ToHyc (CIIacTUYHOCTbD ), U3Me-
PeHHBII cyMMapHO B Oanax 1o mkane MAS, umeror
YMEPEHHYIO TTOJIOKUTENbHYIO KOPPEJISIIHIO, YTO O3HA-
yaeT, 4To Tpu BbicokuX 3HaveHusx SDNN (pocr
HapacUMIIATUYECKO TUIIEPAKTUBHOCTH) y TAl[NeH-
ToB HabJIo/1aeTcst GoJiee BEICOKUI MBIIIEYHBIN TOHYC
(crractuunoctp). KoadunuenT koppensiuu (Pear-
son Correlation Coefficient) mexay SDNN u cym-
MapHBIM MbIlledHoM TorycoMm 7=0,58, a ypaBHeHue
JuHeiHoit perpeccun cruenyiomee: y=0,35X+1,27,
rie X — SDNN B Mcek; y — MbIIIIEYHbIN TOHYC TI0
MAS B Gamnax. O B3aMMO3aBUCUMOCTH YPOBHS
MBIIIIEYHOTO TOHyca U 1okadatesieilt BPC u aktusHo-
ctu AHC ykasbeiBaioT B cBOUX PaboTax psij UCCAEL0-
Bateseii [34—41]. Takum 06paszoM, IIpu cuMIIaTAYe-
CKOIl TUIEPAKTUBHOCTH MBIIIEYHBIl TUIIEPTOHYC
(CHacTUYHOCTH) UMEET MUHUMAJIbHBIE MIPOSIBIEHUS,
TOT/Ia KaK IapacuMIIaTHYecKas TUIEPAKTUBHOCTh
COYETAETCSI C MAKCUMAJIbHBIM TIPOSIBJIEHUEM MBIIIIeY-
HOTO TuIepToHyca. Ha Hai B3rJisii 9T JaHHbIE MOTYT
OBbITH OOBSICHEHBI CIEAYIOMINM 06PAa3OM: IIPH CHUMIIA-
TUYEeCKOU FUIePAKTUBHOCTU IIPOUCXOIUT yYCHIEHUE
AKTUBHOCTU IIEHTPAIBbHBIX (THIIOTATAMIYECKHX )
nentpoB AHC u oiHOBpeMEHHO yCUIIMBAETCS aKTUB-
HOCTb aHATOMUYECKH OJIN3KHUX [IEHTPAJIBHBIX OT/IEIOB
9KCTPAITMPAMUIHON CUCTEMBI (IIEHTPATIBHBIN MOTO-
HEIPOH), YTO He TT03BOJISIET PA3BUTHCS MATOJIOTYE-
CKOIf aKTUBHOCTH CETMEHTAPHOTO aIlapaTa ClInHHOTO
mo3ra. Hao6oport, 1ipu napacuMIiaTu4eckoi rumep-
AKTUBHOCTH AKTUBHOCTb IIeHTPasbHbIX 0T1e710B AHC
MUHUMAJbHA, YTO, BO3MOKHO, CBSI3AHO U C HU3KOI
AKTUBHOCTBIO IIEHTPAJIbHBIX OT/EJIOB dKCTPAIUpa-
MUJIHON CUCTEMBbI, U, KaK CJIeICTBUE, TPOUCXOIUT
«pPacTOPMaKUBAHUE» AKTUBHOCTU CErMEHTAPHOIrO
arrapara ClIMHHOTO MO3Ta U MOsIBJIEHNE BbIPAKEHHOI
«CIACTUYHOCTH>. JlaHHble O B3aMMO3aBUCUMOCTU
Mbinrednoro Tonyca u AHC nyxpaiorcst B jajbHeii-
IIeM U3YYEeHUH.

Wccneposanue mucbananca AHC npu rerepo-
TOITHBIX TIOBPEKIEHUIX FOJIOBHOTO MO3Ta (aHOKCUS,
TPaBMa, OCTPbIe HAPYIIEHUsT MO3TOBOTO KPOBOOGpa-
IIEHNUs], TTEePUOIEPAINOHHbIE HEHPOXUPYPTrUYecKie
OCJIOKHEHWST) aKTyasibHas 3a/adya COBPEMEHHBIX
HAYYHBIX MccaenoBanuil. V3yyenue B3aumocBs3u
HapyueHns: GYHKIMOHAIBHOIO CTATyCa CUMIIATIYe-

MAS scoring. A number of researchers [34—41] indi-
cated the interdependence of the level of muscle tone
and HRV parameters and ANS activity. Thus, in the
case of sympathetic hyperactivity, the muscle hyper-
tonicity (spasticity) revealed minimal manifestations,
while parasympathetic hyperactivity was accompa-
nied with the maximum manifestation of muscle hy-
pertonicity. In our opinion, these data can be
explained as follows: in the case of sympathetic hyper-
activity, there is an increase in the activity of the cen-
tral (hypothalamic) centers of the ANS and at the
same time the activity of anatomically close central
parts of the extrapyramidal system (central motor
neuron) increases, which does not allow the develop-
ment of pathological activity of the segmental appa-
ratus of the spinal cord. On the contrary, in the case of
parasympathetic hyperactivity, the activity of the cen-
tral parts of the ANS is minimal, which may be due to
the low activity of the central parts of the extrapyra-
midal system, and, as a consequence, there is a «disin-
hibition» of activity of the segmental apparatus of the
spinal cord and the appearance of pronounced «spas-
ticity». Data on the interdependence of the muscle
tone and ANS need further study.

The study of ANS imbalance in heterotopic brain
damage (anoxia, trauma, acute cerebral circulation
disorders, perioperative neurosurgical complications)
is an urgent task of modern scientific research. The
studies of the relationship of disorders of the func-
tional status of the sympathetic or parasympathetic
nervous system in cerebral insufficiency, impairment
of nutritional homeostasis, muscle dystonia, respira-
tory failure and weaning are the most important areas
of scientific research of modern neuroresuscitation
and rehabilitation.

Conclusion

Neuromonitoring of the functional state of the
autonomic nervous system using the digital parame-
ters of heart rate variability allows to identify the clin-
ical groups of patients with significant differences in
the level of consciousness and the prediction of the dy-
namics of consciousness, social reintegration status,
muscle dystonia, and respiratory support.

Normal and abnormal parameters of the func-
tional state of the ANS have a significant correlation
with the assessment of consciousness levels using the
Glasgow, Four, Giocino scales, DRS disability level, and
muscle tone according to the modified Ashworth scale.

In the case of sympathetic hyperactivity, the de-
pendence of patients on mechanical ventilation is
more than 8 times higher than the dependence on ven-
tilation in the normal functional activity of ANS.

Elimination of sympathetic hyperactivity is a re-
liable prognostic sign of improvement of patient's con-
dition and regression of neurological symptoms.

The absence of the dynamics of pathologically al-
tered parameters of the heart rate variability in the
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CKOU WJIN [TAPACUMIIATHYECKON HEPBHOW CUCTEMBI TIPU
1epebpabHOM HEOCTATOUHOCTH, HAPYIIEHIH HY TPH-
TUBHOTO TOME0CTAa3a, MbIIIIEYHO JINCTOHUH, PeCnpa-
TOPHOI HEJIOCTATOYHOCTU U BeHUHTe — BaskHelllee
HarlpaBJieHle HAYYHOTO TOMCKAa COBPEMEHHON HElpo-
peaHuManuy 1 peabuaInTainm.

3akiaoyeHue

HeiipomonuTopunr yHKITMOHAIBLHOTO COCTOS-
HUS aBTOHOMHOIN HEPBHOM cUCTEMBI 1O TIU(POBBIM
napaMeTpaM BapuabeabHOCTH PUTMa Cep/lla Mo3BO-
JIgeT BBISABJIATD KIAMHUYECKHUE TPYTITBI HAIIMEHTOB C
JIOCTOBEPHBIMU PA3IUYUSMHE 110 YPOBHIO U TPOTHO3Y
IUHAMUKH CO3HAHUS, CTATYCy COIMAJbHON penH-
Terpaiuy, MbIIIIEYHON AUCTOHWHU, PECIIMPATOPHOM
MO/I/IEPIKKH.

3HaueHNd HOPMbBI U TTATOJOTUH (DYHKITMOHAIb-
Horo coctoguuss AHC numeioT 1octoBepHyTo KoppeJis-
1[I0 C OIIEHKOI YPOBHEN CO3HaHUA 110 11Kase [asro,
Four, Giocino, ypoBHEM WHBAJIUIHOCTU TO INKaJe
DRS u MbiieqsbsiM TOHYCOM 110 MOJIUPUITUPOBHHON
nrkasie AnrBopra.

[Tpu cuMImaTn4yecKoil TurepakTUBHOCTH 3aBUCH-
MOCTb TAIIMEHTOB OT MCKYCCTBEHHON BEHTUJIAINU
GoJiee yeM B 8 pas IIPEBHILIAIOT 3aBUCUMOCTD 0T VIBJI
nipu HopMme yHKImonanbHol aktusHocTn AHC.
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form of sympathetic and parasympathetic hyperactiv-
ity during the intensive therapy and rehabilitation is
a reliable indicator of its inefficiency.

The effectiveness of the intensive care and reha-
bilitation of patients with long-term impairment of con-
sciousness, depending on the prosthetics of vital organs,
can be objectively judged by neuromonitoring of the
functional state of the autonomous nervous system.

YcrpaneHue CUMITATHYECKOM TMITEPaKTUBHOCTHA —
JIOCTOBEPHBIN MIPOTHOCTUYECKUM TTPU3HAK YJIYUIICHUS
COCTOSAHMS TAIMEHTa U perpecca HEeBPOJOTHMYECKOi
CUMITTOMATUKH.

OrcyTcTBUE AMHAMUKHU MATOJOTHYECKT U3Me-
HEHHBIX [IAPAMETPOB BapuadeJbHOCTH PUTMA CEPLA
B BUJIe CUMIIATUYECKOW U TAapACUMITATHIEeCKON TUTIep-
AKTUBHOCTH B ITPOIlecce MHTEHCUBHOM Tepary 1 pea-
OuIMTAlMU JOCTOBEPHBIII IIoKa3aTelb ee Headhek-
TUBHOCTH.

06 a(phekTUBHOCTY UHTEHCUBHON Tepanuu 1
peabuuTanuu JIMIL ¢ JUIUTESbHBIM HapyIIeHUEM
CO3HAHMS, HAXOSAIIMMCS B 3aBUCUMOCTH OT IIPOTE3U-
POBAHUSA KUZHEHHO Ba)KHBIX OPTAHOB, MOXKHO 00b-
eKTUBHO CYZUTh 10 HEHPOMOHUTOPUHTY (DYHKITHO-
HaJIBHOTO COCTOSIHUSI aBTOHOMHOM HEPBHOM CUCTEMBbI.
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ObIIAAd PEAHUMATOJOI'NA

Hayuno-npaktuueckuii sxyprasi «O0Iast peaHMaToJIOT s>,
Bxoaamnii B mepederib BAK PD, B Scopus u apyrie 6a3bl JaHHBIX,
IIpe/IHa3HAYEH JIJIST Bpaueil aHecTe3N0I0TOB-PEAaHNMATOJIOTOB M HAYYHBIX COTPYIHUKOB.

Tematuka JKypHaJia: 1aToretes, KIIMHuKa, JIMarHoCTuka, jeyeHue, upoq)mlammca 1 [1aTOJIOTUYECKAA aHATOMUA
KPUTUYECKUX, TEPMUHAJIbHBIX N TMOCTPpEaHUMallMOHHDBIX COCTOHHHﬁ; OKa3aHune I[OFOCHI/ITH.HbHOﬁ rnoMomu 1pun
KPUTUYECKUX COCTOSAHUAX] 06yquI/Ie HaceJieHUuA U MEJUIIMHCKOTO II€epCoHaJa ITpUueMaM OKa3aHUuA HEOTJIOKHOM
TIOMOIIIN TIPU KPUTHYECKUX COCTOAHUAX; OIITUMHU3AITNA pa6OTBI OPMT, IOpUuaANYeCKre U 3TUYECKHEe BOIIPOCHI B

obmactu AHECTE3NOJIOTUN-PEAaHUMaTOJIOTU .

Aynuropust: jiedeOHbIe YUPEKIEHs; BbICIIEe yIeOHbIE 3aBe/leHMs MEAUIIUMHCKOTO TIPOMUIIS; MEAUIUHCKIE
VUPEKIEHU MTOCJAEAUIIIIOMHOr0 obpasoBatus, DeepanbHble U PErMoHaIbHbIE OPTaHbl YITPABJICHUST 31PABOOXPAHEHNEM,
MEAUIIMHCKIE HayYHO-UCCIEI0BATEIbCKIE MHCTUTYTBI; MEMITMHCKIE OUOINOTEKH.
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