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Pe3rome

Iless paboTHI — H3y4YeHNEe OPTOCTATUIECKUX U3MEHEeHNY reMOIMHAMUKHY y AIeHTOB C XpOHNYEeCKUMU
HapyUIeHUsIMU CO3HAHUSA II0CJIe KPUTHYECKUX TOBPEsKIEHUH TOJIOBHOTO MO3Ta.

Marepuanbl 1 MeToabl. O6cienoBasnu 30 maruenToB (10 sKeHITUH U 20 MY;KYHH) C XPOHUYECKUMHU Ha-
PYIIEHUAMY CO3HAHUA ITOCJIE TAKeJIbIX IOBPEsKIeHN TOJIOBHOTO MO3Ta B Bo3pacTe 45+7 jieT, 10 13 KOTOPBIX
ObLTU B BereTaTUBHOM cocTostHuM (BC) u 20 — ¢ cunapomomM masioro cosdHanusi (CMC). OCHOBHBIMU IIPH-
YMHAMHU NTOBPEsKIeHUH M0o3ra ObLJIN YeperrHO-M03roBasi TpaBMa (53% MalueHToB) U HapylIeHUsI MO3TOBOTO
kpoBoobOpamenusi (HMK) (23,3%). OcTajbHblIe TAIUEeHThI OBLIN C TOCTTUIIOKCUYECKOH 9HIledaonaTuel u
TocJjIe XUPYPTUUeCcKoro yaaleHNsI OITyXoJjieil FoJIOBHOTO MO3ra.

[MTaccuBHbIi opTocTaTudeckuii Tect (ITOT) 0°-60°-0° TPOBOAM/IN C TOMOIIBIO CTOJIA BEPTUKAIN3ATOPA C
3JIeKTpUYeCcKUM IpuBojaoM (Vario Line). [eMognHaMI4eCKU MOHUTOPUHT BO BpeMs BepTUKAJIU3AINH CO-
CTOSJI B HEMHBAa3UBHOU PeTUCTPALMY apTepHaIbHOIO JaBJIeHUA Ha IIJIe4eBOM apTepuu OCIIU/IIOMeTpude-
CKHUM crI0c000M, B peTUCTPALUY IIoKa3aTesel ygapHoro oobema (YO) u MUHYTHOTO 06beMa KpoBooOpariie-
HuA (MOK) MeTooM UMITeJaHCHOH KapArorpaduu ¢ IOMOIIBI0 MHOTO(YHKIMOHATBHOT0 MOHUTOPA «Task
Force Monitor 3010i» (CNSystem, Austria). CTaTHCTHYeCKY0 00pabOTKY JaHHBIX IIPOBOAMIIH C IOMOIIBIO Ma-
KeTa CTaTUCTUYEeCKUX Iporpamm Statistica 10.

PesyieraThl. OpTOCTaTUYECKYIO CTA0MIBHOCTD FeMOAMHAMUKY BBISIBUIIN Y 26 13 30 IMaI[eHTOB C XPO-
HUYEeCKUMU HapyIIeHUs MU CO3HaHUA 0C/Ie KPUTHIECKUX TOBPesKIeHUN roJIOBHOr0 M03ra. OHA IPOABJIA-
Jlach CTaOUILHBIMU IIOKA3aTeIAMH CUCTOJIMYECKOro apTepuanbHoro gasiaeHud (CAJl) B HAKJIOHHOM OPTO-
CTaTU4€CKOM U TOPU30HTAIBHOM IoJioskeHuu (120,7+2,2 1 121,143,6 MM PT. CT. COOTBETCTBEHHO, p>0,05). ¥V
3 marueHToB HabJII0HAIN OPTOCTATUYECKYIO TUTIOTEH3UIO U Y OHOTO — CUHIPOM MOCTYPATbHON TaxuKap-
quu (CIIOT). ITpoBesi cpaBHUTEIBHBIN aHAN3 BBIABIEHHBIX OPTOCTAaTUYECKUX N3MEHEHUH TeMOTUHAMUKYI
06cJ1eJOBaHHBIX TAIIMEHTOB C JUTEePaTyPHBIMU JAHHBIMU, ONUCBIBAIOIIIUMU OPTOCTaTUYeCKIE U3MEHEeHUA
reMoJMHAMUKHU ¢ TpuMeHeHHeM [10T, y marueHToB C TAKeJIbIMH IOBPEXKIEeHUSIMU TOJIOBHOTO MO3Ta, 00-
CJIEJOBAHHBIX JJO U IIOCJI€ PA3BUTHUA CMEPTU MO3Ta.

3akiroueHne. OprocTaTudecKkast CTaOMJIbHOCTh KPOBOOOPAIIEHUA MOKET KPaTKOBPEMEeHHO MO iep-
SKUBATHCA y MAlIUEHTOB C IOCJIECTBUAMU KPUTHYECKUX M1 Py3HBIX TOBpeskAeHHI FOJIOBHOTO MO3Ta, CO-
NIPOBOSKIAIOIINXCSA XPOHUYECKUMY HapyIlIeHUsAMU CO3HaHUsA. KpUTHUUYeCKue NMOBPEeKAeHUA TOJIOBHOIO
MO3ra, IPUBOJAIIME K COCTOSHUAIO CMEPTU MO3I'd, COIIPOBOKIAIOTCS 3HAYNUTE/IbHBIM CHIYKEHHUEM BCeX re-
MOIWHAMHYeCKUX IToKa3aTeJiel U BEIpaskKeHHON OPTOCTaTUYeCKOM 'MIIOTeH31el C BO3BpalljeHueM apTepu-
JIBHOI'O 1aBJICHUs K UCXOAHBIM 3HA4€HUsIM IIPY BO3BPAaTe NalleHTa B TOPU30HTAIBHOE II0JI0KEHUE.

Karouesvste crosa: rpumuvecrue noepeofcﬁenuﬂ; 20J108HOTL MO32; CUCTEMHAS, 2eMOOUHAMUKA; opmocma-
muydecrasi l’lp06(l,' CNUHAAbHAA pecyriyus npoeoo6pau4enuﬂ; opmocmamuuvecrast 2ZunomeH3us; cmepnio
Mmo3ea

Summary

Aim: to study orthostatic hemodynamic changes in patients with chronic disorders of consciousness after
critical brain damage.

Materials and methods. We studied 30 patients (10 women and 20 men) with chronic disorders of con-
sciousness after severe brain damage aged 45+7 years, 10 of which were in the vegetative state (VS) and 20 had
the minimally conscious state (MCS). The main causes of brain damage were traumatic brain injury (53% of
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patients) and cerebrovascular accidents (CVA) (23.3%). The rest of the patients had posthypoxic encephalopa-
thy or were after brain tumor removal surgery.

Passive orthostatic test (POT) 0° to 60° to 0° was performed using an electrically driven tilt table (Vario
Line). Hemodynamic monitoring during the verticalization was done using a non-invasive oscillometric
recording of blood pressure on the brachial artery, stroke volume (SV) and cardiac minute output (CMO) were
measured by impedance cardiography with the multifunctional «Task Force Monitor 3010i» (CNSystem, Aus-
tria). Data were statistically analyzed using the Statistica 10 software package.

Results. Orthostatic hemodynamic stability was found in 26 out of 30 patients with chronic disorders of
consciousness after critical brain damage. It was manifested by stable systolic blood pressure (SBP) in tilted
orthostatic and horizontal position (120.7+2.2 and 121.1+3.6 mmHg, respectively, P>0.05). Orthostatic hy-
potension was observed in 3 patients and postural tachycardia syndrome (PTS) in one patient. We compared
orthostatic hemodynamic changes in the studied cohort versus published data on orthostatic hemodynamic
changes uncluding POT revealed in patients with severe brain damage examined before and after brain death.

Conclusion. Orthostatic stability of blood circulation can be maintained for a short period of time in pa-
tients surviving after critical diffuse brain damage associated with chronic disorders of consciousness. Critical
brain damage resulting in brain death associates with a significant reduction of all hemodynamic parameters
and severe orthostatic hypotension with restoration of initial blood pressure values when the patient is re-

turned to the horizontal position.

Keywords: critical damage; brain; hemodynamics; orthostatic test; spinal regulation of circulation; ortho-

static hypotension; brain death
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BBenenue

KpuTtnueckue mnoBpeXAeHUs TOJIOBHOTO
MO3ra XapaKTepu3yIOTCs paclpoOCTpaHEeHHBbIMHU,
MHOT'OYPOBHEBBIMU HapyLIEeHUMU 11eJI0CTHOCTHU
roJI0BHOTO Mo3ra. OCHOBHBIMH TPUYMHAMU
TaKUX IMOBPEXKIEHUN, COIPOBOMKIAIOIIUXCS
BBICOKOM CMEpPTHOCTBIO, SIBJSIOTCS TSKeEJIbIe
4epernHo-Mo3rosele TpasMel (UMT) [1], Hapy1iie-
HUSI MO3ToBOro KpoBooOpamienusi (HMK) [2],
wIobabHasI UIIEMUSI TOJIOBHOTO MO3Ta Pas3Jiny-
HOI aTHOJI0THH [3] U Ap. BbKMBaHNE MAIMEHTOB
C KPUTHUYECKUMHU TOBPEXKJIEHUSIMU TOJIOBHOTO
MO3Ta BO3MOYKHO TOJIBKO B pPEaHUMAIMOHHBIX
OTJIEJIEHUSIX C BBICOKUM IMPOQeCcCUOHATbHBIM
YpPOBHEM OKa3aHUsI MeJUIIMHCKOH momoiu. [of-
JlepsKaHue SKU3HeNesATeJIbHOCTA OpraHu3Ma
MalMeHTOB C KPUTUYECKUMU MOBPEXKIEHUAMU
rOJIOBHOTO MO3ra B TaKHUX OTAEJIEHUSIX MOKEeT
MMPOJOJIKATHCSI B TEUeHN e MHOTUX Hefles b, MeCsI-
1IeB U J1aske JIeT. Takre MOBPeKIEHUS COITPOBOK-
JalTCs XpOHWYECKMMHU HapyLIIeHWsIMUA CO3Ha-
HUS, TIPOSIBJISIONIMMUCS KOMOU, BeTeTaTUBHBIM
COCTOSTHMIEM, CUH/IPOMOM MaJIOTO CO3HaHUA [4] u
CMepThIO TOJIOBHOIO Mo3ra [5]. B manHoii pabore
He paccMarpuBaau mpobaeMy MPOTHO3a U UCXO-
JIOB TaKUX KPUTHUUYECKUX COCTOsTHUIN. OCHOBHOE
BHUMaHMeE COCPEOTOYMIIN Ha TaTOU3UOJIOTH -
YeCKUX aclleKTaX COCTOSTHUSI KPOBOOOpaIeHus
MpU KPUTHUUYECKUX MMOBPEKIAEHUSAX TOJIOBHOTO
Mo3ra. Ocobyro Ba’KHOCTb M aKTyaJIbHOCTb TIPE/I-
CTaBJIsIeT U3y4YeHHe OPTOCTaTuYeCKUX U3MeHe-
HUU TeMOJVWHAMHUKU TIPU TSAXKEJIBIX TTOBPEKIe-
HUSAX TOJIOBHOTO MO3Ta U MPU CMePTHU MO3Ta.
TeopeTndyeckuil aclmeKT TaKOr0 HaIpaBJIEHUS
HCCJIeIOBaHUA COCTOUT B TOM, YTO peryjAnus
OpPTOCTAaTUYECKOU CTAaOMJILHOCTH KPOBOOOpaiie-

Introduction

Critical brain damage is characterized by
widespread, multilevel disruptions of brain in-
tegrity. The main causes of such damage associated
with high mortality are severe traumatic brain in-
jury (TBI) [1], cerebrovascular accidents (CVA) [2],
global brain ischemia of various etiologies [3], etc.
Survival of patients with critical brain damage is
possible only in intensive care units with high pro-
fessional level of medical care. Maintaining the vital
functions of patients with critical brain damage in
these departments can last for weeks, months and
even years. Such injuries are accompanied by
chronic disorders of consciousness, such as coma,
vegetative state, minimally conscious state [4] and
brain death [5]. Our paper does not address the is-
sues of prognosis and outcomes of these critical
states. The main attention was focused on patho-
physiological aspects of blood circulation in critical
brain damage. The study of orthostatic hemody-
namic changes in severe brain damage and brain
death is particularly important and relevant. Theo-
retical importance of this research is in the fact that
the proper regulation of orthostatic stability of cir-
culation is extremely important for a person who
spends about 16 hours a day in an upright position.
Stability of blood circulation in an upright position
is maintained by the sympathetic baroreflex [6],
which through the caudal part of the brain stem
promotes activation of the sympathetic nervous
system [7], hypothalamo-pituitary and renin-an-
giotensin-aldosterone systems [8]. It is obvious that
in critical brain damage, both cardiovascular regu-
lation structures and their connections are involved
into the pathological process, which results in im-
pairment of the entire regulation system. The study
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HUS B HOpMe SIBJISIETCS UCKJIIOUUTESHHO BAXKHOHU
711 YeJIOBEKA, IMIPOBOJAIIETO0 B BEPTUKAJIBHOM
TTOJIO’KEHUHU OKO0JIO 16 9acoB B cyTKU. CTabMIIb-
HOCTb KPOBOOOpAIeH!sI B BEPTUKAJIHLHOM I10JI0-
sKeHUH 00eCIleqYnBaEeTCs CUMITaTUYeCKUM H6apo-
pediekcom [6], KOTOphIN Yepe3 KayhajabHble
OT[IeJTbI CTBOJIA CHOCOOCTBYET aKTUBAIIMY CMIIa-
TUYECKOW HEPBHOU CHUCTEMBI [7], TUIIOTAIaMO-
runogusapHoil U peHUH-aHTUOTEeH3UH-aJIb/I0-
cTepoHOoBOH cucteM [8]. CoBepIlIEHHO OYEBUIHO,
4TO IIPU KPUTHUUECKUX NOBPEKIEHUIX TOJIOBHOTO
MO03ra B TaTOJI0OTHYeCKMU MPOoIeCcC BOBJIEKAIOTCS
U CTPYKTYPBI PEryJIsANN CEPLEYHO-COCYTUCTON
cucremsl (CCC) 1 CBA3U MeKy HUMH, YTO IIPUBO-
JUT K HapylIeHUI0 BCel CHUCTeMBbl peryssiiuu.
M3y4yeHne OpTOCTaTUYEeCKNX U3MEeHEeHU reMOI1-
HaMUKHN B YCJIOBHUSIX HApPYLIEHHOW perysinuu
IIpenCcTaBJsIeT TEOPETUYECKYI0 BAYKHOCTh. C Apy-
TOM CTOpPOHBI, BEpPTUKAJM3AIUS MMAIUEHTOB C
HapyLIeHUAMU CO3HAHUA SABJIACTCSA BaKHBIM
KOMITOHEHTOM peabMIMTAalnOHHBIX MEePOIIPUsI-
THU, HAIIpaBJIEeHHbBIX Ha IPO(PUIAKTUKY OCIOXK-
HEHWH WMMOOWJIN3allMOHHOTO CHUHIpOMAa TpPU
IUTUTEeJIbHOM MTpeObIBAaHUU B OTIIeJIEHUN peaHuU-
manuu [9]. BepTukanusanusa aueHToB C TAMXKe-
JBIMU TTOBPEKIEHUSIMYU I'OJIOBHOTO MO3Ta IIOMU-
MO peabuJINTAIIMOHHOT0 3HaYeHNsI HeceT B cebe
PUCK yIIIyOJIeHU S UIIIEMIYECKIX ITPOIECCOB, CBSI-
3aHHBIN C HAPYIIEHUSIMH OPTOCTATUYECKOU pery-
g KpoBooOpatenust [10]. 9To ocobeHHO
aKTyaJbHO [Js NAIUEHTOB C KPUTUYECKUMU
MOBpPEKIEeHUAMH TOJIOBHOTO MO3Tra.

Lesp nccnenoBaHusa — U3y4eHHUe OpTOCTa-
TUYeCKUX U3MEHEeHU! reMOANHAMUKY y TallieH-
TOB C XPOHUYECKMMHU HApyUICHUsIMUA CO3HAHUSA
mocJjie KPUTUYECKUX TOBPEKJIEHUN TOJOBHOTO
Moa3ra.

MarepuaJ 1 MeTObI

O6caenoBanu 30 manuenToB (10 skeHImuH u 20
MY’KYUH) C XPOHUYECKUMU HAPYIIeHUsIMUA CO3HAHUS
TIOCJIE TSXKEJIBIX TOBPEYKIeHNI TOJIOBHOTO MO3Ta B BO3-
pacre 45+7 jiet. 53,3% MAIUEHTOB OBLITU ITOCJIE TSMKEJTBIX
UMT, 23,3% — nocsie HMK, 10% — mocJie miobajabHOH
WIIEMUM TOJIOBHOTO MO3Ta M OCTaJbHbIE MAIlUEHTHI
(13,4%) — nocJjie HeHPOXUPYPrudeCKUX BMeIlaTe/bCTB
110 TIOBOJTY Y/IaJIeHUsT OOJIBIIINX OIyX0JIed TOJIOBHOTO
Mo3sra. Ha MOMeHT ucciieoBaHus B BEreTaTUBHOM CO-
CTOSTHUH ObLIH 10 MalueHToB, ocTaabHble 20 malueH-
TOB — C CHHJPOMOM MaJjioro co3dHanusi. CpegHee Bpems,
MpOIIIe/IIIiee OT Hayasia 3ab0JIeBaHUS 10 Havasia ucciie-
IOBAaHMs, COCTaBUJIO 124 nHs.

KomIekcHBIN aHAIU3 TTOKa3aresaed CUCTEMHOMN
reMOJIMHAMUKY Y BCEX UCITBITYEMBbIX IIPOBOJIUIU C T0-
MOIIBIO MHOTO(YHKIIMOHaIbHOr0 MoHUTOPA Task Force
Monitor ¢ perucrpanueil cJeAyOIUX ITOKa3aresen:
OpaxraTbHOE CHCTOJIMYECKOE U INACTOJTUYECKOe apTe-
puanbHoe nasjenue (CAJl, /IAJ]) c npuMeHeHuEeM OC-
MUJIJIOMETPUYECKOTO METO/Id, YaCTOTY CEepP/IEYHBIX CO-
kpatenuit (YCC) onpenesnsanu no KT nepmMaHeHTHBIM
naMepeHrieM R-R nHTepBasa, ynapHsiii 06seM (YO) us-

of hemodynamic orthostatic changes in impaired
regulation is theoretically important. On the other
hand, verticalization of patients with impaired con-
sciousness is an essential component of rehabilita-
tion aimed at prevention of immobilization syn-
drome complications during a long stay in the
intensive care unit [9]. Verticalization of patients
with severe brain damage in addition to significant
rehabilitation benefits carries the risk of intensify-
ing ischemic processes associated with abnormal
orthostatic regulation of blood circulation [10]. This
is especially relevant for patients with critical brain
damage.

The aim of our study was to investigate the or-
thostatic hemodynamic changes in patients with
chronic disorders of consciousness after critical
brain damage.

Materials and Methods

We examined 30 patients (10 women and 20 men)
with chronic consciousness disorders after severe brain
damage at the age of 45+7 years. 53.3% of patients were
after severe traumatic brain injury, 23.3% after cere-
brovascular accident, 10% after global cerebral ischemia
and the rest (13.4%) were after neurosurgical interven-
tions to remove large brain tumors. At the time of the
study, there were 10 patients in the vegetative state, and
the remaining 20 patients had minimal consciousness
state. The average time from the disease onset to the be-
ginning of the study was 124 days.

Complex analysis of systemic hemodynamic pa-
rameters in all participants was performed using the
multifunctional Task Force Monitor with registration of
the following parameters: brachial systolic and diastolic
blood pressure (SBP, DBP) by oscillometric method, heart
rate (HP) determined by ECG with permanent R-R inter-
val measurement, stroke volume (SV) measured by im-
pedance cardiography method using software based on
Kubichek formula [11], cardiac minute output (CMO)
and total peripheral resistance (TPR). The patient was
placed on a tilt table and connected to a multifunctional
monitor. The study protocol included recording the
above-mentioned hemodynamic values for 10 minutes
in each of the successive positions of the tilt table: the ini-
tial horizontal position, an inclined position with the
head end raised at 60°, the final horizontal position. The
calculations were based on hemodynamic averages in
each position for the last 5 of 10 minutes.

During the passive orthostatic test (POT), 4 patients
out of 30 developed orthostatic disorders that required
the study to be stopped. The most dangerous of them was
orthostatic hypotension manifested by a decrease of SBP
by 20 mm Hg and/or DBP by 10 mm Hg or more during
orthostatic tilt compared to the horizontal position [12].
This disorder was found in 3 patients. In one patient pos-
tural tachycardia syndrome was observed, characterized
by the increase in HR by 30 or more beats per minute on
orthostatic tilt compared to this parameter in the hori-
zontal position [13]. The disorders required immediate
cessation of patients' verticalization, so these data were
not included in the statistical analysis of the results.

Statistical analysis was done using the Statistica 10
software package after determining the type of data dis-
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Meps/I METOIOM UMIIEJJAHCHOU Kapauorpaduu c mo-
MOIIIBI0O KOMIIBIOTEPHOU IIPOrPAMMBI, B OCHOBE KOTO-
poii neskasa popmyna Kybudeka [11], paccuuThiBaau
MUHYTHBIA 00beM KpoBooOparenusa (MOK) u obmiee
nepudepudeckoe conporusisenue (OIIC). ITanuenTta
IOMela/Iu Ha CTOJI-BePTUKAJIU3ATOP, HOJKJIIOYAIN K
MHOTO(YHKIIMOHAJIHBHOMY MOHUTOPY. [IpoTOKOJ HCCe-
JIOBAHMA BKJII0YAJI PErUCTPalUIo YKa3aHHbIX II0Ka3aTe-
Jell TeMOAVWHAMHUKH B TeueHrne 10 MUH B Ka’KIOM U3
110CJIeJOBATe/IbHO CMEHAIONIUX APYT Jpyra I0/10KeHUuN
CTOJIa-BepTUKAIU3aTOpa: B UCXOMHOM IOPU30HTAJIb-
HOM, B HAKJIOHHOM I10JIOSKEHHU C II0’beMOM I'0JIOBHOI'O
KOHIIa BBepX I10J yIJIioM 60°, B (priHA/IbHOM TOPU30H-
TaJbHOM II0JIO’KeHUU. JJI pacueToB UCIOJb30BaIU
yCpeJHeHHbIe [I0Ka3aTe/d FeMOIUHAMUKY B KasKI0M
MOJIOXKEHUH 3a Iocjaeanue 5 u3 10 MUHYT.

B npouecce npoBeieHusI IACCUBHOI'O OPTOCTATH-
geckoro tecra (I10T) y 4 nanuenTos u3 30 pa3BUINCH
OpTOCTaTHYeCKHe HapyIIeH!sI KPOBOOOpaIleHus, 1Mo-
TpebOBaBIIINe IPeKpaIleHns ncciaenoBanus. Hambosee
OIIACHBIM U3 TAaKUX HapyIlIeHUH ABJISETCS OPTOCTaTH-
yecKasl T'HMIIOTEH3UsI, KOTOpasl NPOSIBJISAETCS CHUYKe-
aueM CAJ] Ha 20 u 60s1ee MM PT. cT. u/wym [JAIl Ha 10
6oJsiee MM PT. CT. IPX OPTOCTAaTUYECKOM HaKJIOHE IO
CPaBHEHUIO C TOPU30HTAJBHBIM MOJIOKeHueM [12].
Tarkoe HapyleHre BBIABUIIM Y 3 TAMEHTOB. Y OJHOTO
TTanyeHTa HabJII01a/Id Pa3BUTHE CHHIPOMA ITOCTYPalb-
HOU TaXUKapIUH, IMarHOCTUYECKUM IPU3HAKOM KOTO-
poro siBJisiercs yBesmaenre YCC Ha 30 u 6oJiee yaapoB
B MUH [IPU OPTOCTaTU4eCKOM HAKJIOHE 110 CDAaBHEHUIO C
9TUM IIOKasaTesjeM B TOPU30HTAIBHOM IIOJIOKEHUU
[13]. Takme HapyuIeHUs TOTPe6OBAIN HEMEJIEHHOTO
NpeKpallleHusI BepTUKAIN3AUHU [Tal[1eHTOB, [I03TOMY
9TU JJAHHBIE He BOIILJIU B CTAaTUCTUYECKYIO 00paboTKy
II0JIy4€HHBIX PEe3yJIETaTOB.

CraTucT4YecKyo 06paboTKy MPOBOJUIIN C IIPU-
MeHeHMeM ITaKeTa CTaTUCTUYeCKUX MporpammM Statistica
10 mocJie onpeneseHus TUIIA paclpene/ieHusd JaHHbIX.
CTaTUCTUYECKU 3HAYUMBIMU CUUTAIUN pa3nmmind ImoKa-
3arejen TeMOOVHaMUKHU B TOPU30HTAJIbHBIX 1 HAKJIOH-
HOM [OJIOKeHUAX 11pu p<0,05.

Pe3ynbTaThl U 00CY:K/IEHHE

OprocTaTn4ecKkyio CTabMIbHOCTh TeMO/IMHA-
MUKY BbIABU/IN Y 26 13 30 HanreHToOB C XpOHUYe-
CKMMM HapylIeHUAMU CO3HAHUA I10CJIe KpUTHYe-
CKMX NOBPEsKIEeHUI TOJIOBHOTO MO3Ta.

OcHOBHBIE ITOKA3aTeJ i CHCTEMHOM IreMOoIH-
HaMWKU TTaIlUEeHTOB IPEJICTaBUJIN B TabJHIle. Y
BCeX ITallIeHTOB NepeBO] CTOJIa-BepPTUKAJIN3aTO-
pa 13 HAKJIOHHOTO TTOJI0YKEHUSI B TOPU30HTATbHOE
IIPUBOAMJI K BO3BPATy ITOKa3areseil reMOANHaMU-
KM K TAaKOBBIM B HMCXOJHOM TOpPW30HTAJIbHOM
IIOJI0YKEHUH, II09TOMY 9T JJaHHbIE IIPeICTaBJICHbI
B TabJIHIlE OMHOKPATHO.

HauboJjiee BaXHBIMU [Ji JUArHOCTUKU
OpPTOCTAaTUYECKUX HApyIIeHWH TreMOIUHAMUKU
aBJisoTcs nokasaresu CAJl, IAJl u UCC. B Hatiem
HCCJIEJOBAaHNUM OpTOCTaTndecKre naMmeHeHust CAJl
u JIAJl B HAKJIOHHOM TTOJIOYKEHNH 10 CPABHEHUIO C
TOPU30HTATBHBIM OBLIM CTAaTUCTUYECKU HETOCTO-
BepHBIMH (110 060uM mapamerpam p>0,05). CraTu-

tribution. Differences in hemodynamic parameters in
horizontal and tilt positions were considered significant
at P<0.05.

Results and Discussion

Orthostatic hemodynamic stability was re-
vealed in 26 out of 30 patients with chronic disor-
ders of consciousness after critical brain damage.

The main systemic hemodynamic parameters
of patients are presented in the table. In all the pa-
tients the conversion of the tilt table from the in-
clined to the horizontal position resulted in the re-
turn of hemodynamic parameters to the baseline
seen in horizontal position, so these data were pre-
sented in the table only once.

The most important indicators for the diagno-
sis of orthostatic hemodynamic disorders are SBP,
DBP and HR. In our study, orthostatic changes of
SBP and DBP in the tilt position compared to hori-
zontal were statistically insignificant (for both pa-
rameters P>0.05). The orthostatic increase in the
HR and CMO was significant (P<0.01).

Orthostatic circulatory disorders are most fre-
quently observed in the acute phase of brain or
spinal cord injuries. Orthostatic hypotension (OH)
during verticalization is revealed in 75% of patients
with spinal cord injury consequences and in 25%
in the acute phase of traumatic brain injury [14]. In
patients in the early neurorehabilitation after is-
chemic stroke, OH is identified in 30% of cases [15].
The specified information on orthostatic disorders
in patients with brain damage was obtained in the
acute phase of disease or in the early period of neu-
rorehabilitation. As noted above, in this study the
orthostatic hemodynamic stability was investigated
in patients with chronic disorders of consciousness
on average 4 months after the onset of the disease,
after the acute phase. A special feature of these pa-
tients is that all of them, having suffered very severe
brain damage, survived the acute phase of disease,
when their mortality was particularly high, and sur-
vived the acute period, when pathological
processes associated with increased intracranial
pressure, dislocation and compression of brain
structures, with infectious complications and
multi-organ pathology were fully developed. Or-
thostatic stability revealed during the study in 87%
of patients with chronic critical brain damage may
be assumed to be an important survival factor in
critical conditions. Also, despite the most severe
diffuse multi-level (from cortex to stem) brain dam-
age, both involving many structures of the vascular
motor center and providing sympathetic barore-
flex, orthostatic regulation of blood circulation in
such a state usually allows maintaining circulation
stability within a short exposure (10 min) to the or-
thostatic tilt. Previously, we have shown that in
such patients there is a significant decrease in sen-
sitivity of sympathetic baroreflex, which triggers
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OpTrocraTHyecKkue H3MeHEeHHs IoKa3arTeJieil CHCTEMHOI reMoAMHaAMHUKHU (M+m)
Orthostatic changes in system hemodynamics parameters (M+m)

Parameters Values in different position P
Horizon 1 Tilt up 60°

SBP, mm Hg 120.7£2.2 121.1+3.6 >0.05

DBP, mm Hg 83.8+2.2 87.3+3.5 >0.05

HR, b/min 84.6+3.9 111.7£5.5 <0.01

SV, ml 53.8+4.3 50.2+3.1 >0.05

CO, I/min 4.5+0.4 5.5+0.3 <0.01

TPR, dinesecesm= 1747.1+150.6

1534.4+195.6 >0.05

Note. SBP — Systolic Blood Pressure; DBP — Diastolic Blood Pressure; HR — Heart Rate; SV — Stroke Volume; CO — Cardiac
Output; TPR — Total Peripheral Resistance; horizon 1 — initial horizontal position; tilt up 60° — 60°orthostatic tilt.

IIpumeuanue. Parameters — napaMmetpsl; Position — nosioykenne; SBP, mm Hg — cucronuyeckoe aprepuanbHOe JaBJeHue,
MM pT. cT.; DBP, mm Hg — nuacToJinyeckoe apTepuaabHOe AaBjaeHue, MM PT. cT.; HR, b/min — gacToTa cepedHbIX COKpalle-
Huii (yn./mun); SV, ml — ynapusiii 06em mut; CO, I/min — MunyTHBIH 06 beM KpoBooOpatenus Ji/MuH; TVR (dinssecesm®) —
ob1ee nepudepuueckoe COMpoTUBIeHe (IUH-ceK+cM°); horizon 1 — McXomaHOE rOpU30HTATBHOE ITOJIOKEHHE; tilt up 60° —

OPTOCTAaTUYECKUI HAKJIOH Ha 60°.

CTUYECKY 3HAYNMBIM OBIJIO OPTOCTaTUYECKOE yBe-
andyenne YCC u MOK (p<0,01).

HawnboJsee 4acTo opTOCTaTHYECKIE HApYyIIIe-
HHUs KpPOBOOOpAIIeH!sI O0TMEeYamTCsi B OCTPOM
TepuoJie MOBPEKIEHUN TOJIOBHOTO WJTU CTUHHOTO
mo3sra. Oprocrarndeckas rumnoreHsus (OI') Bo
BpeMs BePTUKAIU3AL Y BbIABJAETCA Y 75% Ianu-
€HTOB C IMOCJIeCTBUAMU CIIMHAJBbHBIX TPABM U Y
25% B OCTPOM IIEPUOJIE YEPEITHO-MO3TOBbIX TPABM
[14]. Y naieHTOB B paHHEM IlepuoJie Helipopea-
OuauTanuy  umeMudyeckoro  uHCynsra Ol
BeIABJIsAeTCA B 30% caydaeB [15]. VYkasanHas
nHdOpMaIys 00 OPTOCTAaTUYECKUX HAPYIIIEHUSIX Y
MAIEeHTOB C IOBPEKAEHUAMHU T'OJIOBHOTO MO3Ta
ToJTyY€eHa B OCTPOM Meprojie 3a00JIeBaHNSA NN B
paHHeM nieprofie Helipopeabuymranyu. Kak 66110
OTMEeYeHO BHIIIE, B JAaHHOM HCCJIeI0BaHNY U3yde-
HIE OPTOCTaTUYECKOUN CTaOUIbHOCTH TeMOIIHA-
MUKHU IIPOBOJNJIN Y ITAIITMEHTOB C XPOHUYIECKUMU
HapylIleHUsIMU CO3HAHUA B CpeHeM uepes 4 Mecsi-
11a OT Havas1a 3aboJieBaHMs, y>Ke TI0CJIe OCTpeHIIe-
ro mepuona. OCOOEHHOCTh TaKWX IAI[EHTOB
COCTOHUT B TOM, YTO BC€ OHH, IIEPEHECs TsKeJIel-
arre rMoBpeXaeHu s rOJIOBHOI'O MO3ra, BBIXKUJIU B
ocTpeiimeM mepuone 3aboJsieBaHUs, KOTrma WX
CMEPTHOCTH 0COOEHHO BBICOKA, BBIKUJIN B OCTPOM
Tepuoze, KOTya B TOJTHON Mepe ObIITN Pa3BePHYTHI
11aTOJI0TUYeCKHe IIPOIECCHl, CBI3aHHbIE C IOBbI-
IIeHWeM BHYTPUYEPEeITHOIO TaBJIeHUs, TUCI0Ka-
el U KoMIIpeccuel CTPYKTyp M03ra, ¢ nH(pek-
IIMOHHBIMHM OCJIOKHEHUSIMU M C KOMILJIEKCOM
MYJIETUOPTaHHOM 11aTOJIOTUHM. MOKHO IPeAIoJo-
SKUATB, YTO BBISIBJIEHHAA B XOf€ MCCJIeJOBaHUA Y
87% TManeHToB C XPOHNYECKUMHU KPUTUYECKUMH
TIOBPEKIEHUAMYU TOJIOBHOI'O MO3Ta OpTOCTaThye-
CKas CTaOMIBHOCTBD SBJISIETCS BASKHBIM (DAKTOPOM
BBIKMBAHUSA TP KPUTUIECKUX COCTOSTHUAX. JIpy-
TO¥ BBIBOJ] COCTOUT B TOM, YTO HECMOTPsI Ha TsKe-
Jgeimue gudysHble pa3HOYPOBHEBBIE (OT KOPBI
JI0 CTBOJIA) IIOBPEKIEHMsI TOJIOBHOTO MO3Ta, KaK
BOBJIEKAIOIIIFe MHOTHE CTPYKTYPbI COCYJOIBUTA-
TeJIbHOTO [IEHTPA, TaK M 00ecIievnBaloIe CuMIIa-

adaptive processes aimed at maintaining stability
of organ blood flow in the brain. The same study re-
vealed a significant decrease in the activity of the
autonomous nervous system [16].

Further development of the disease in pa-
tients with chronic disorders of consciousness in
the post-comatose period of critical brain damage
may follow different scenarios. Most favorable is re-
gaining consciousness and transfer of the patient
to rehabilitation treatment. Another scenario,
death, is usually due to multi-organ pathology. A
high level of intensive care may postpone lethal
outcome, but in such cases brain death may occur.

With advances made recently in transplantol-
ogy, the brain death issue appears to be relevant
from legal, scientific and medical points of view. In
our studies, we have examined orthostatic hemo-
dynamic changes and the mechanisms of sympa-
thetic baroreflex, which plays a key role in adapta-
tion processes, and revealed significant disorders
associated with diffuse severe brain damage. Even
under these conditions, the human body is able to
provide short-term orthostatic stability of blood cir-
culation. Hence, the question is: what happens to
these systems after the brain death and can ortho-
static regulation exist under spinal regulation, func-
tioning nerve ganglia and cardiovascular system
automation?

Brain death associates with cerebral blood
flow interruption in the internal carotid and verte-
bral artery regions, global brain necrosis with the
demarcation line at the level of upper cervical seg-
ments [17, 18]. Under such conditions vital func-
tions can be maintained from several minutes to
several days due to artificial ventilation of lungs,
hemodynamic support by vasopressors and corti-
costeroids, fluid-electrolyte balance correction, etc.
Thus, a pathophysiological clinical model for the
study of blood circulation with only the spinal level
of regulation preserved appears. The information
presented in the literature concerns issues of brain
death diagnosis, main body systems condition be-
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THYecKuil 6apopediekc, opTocTaTudecKasi pery-
JIIVST KPOBOOOPAIIIEeHN s B TAKOM COCTOSTHUHY KaK
MPaBWJIO TO3BOJISIET MOAAEPKUBATh CTAOUIIB-
HOCTb KPOBOOOpAIIEeHUsI B IMpejesaXx KOPpOTKOM
aKcrro3unyu (10 MUH) OpTOCTAaTUYECKOTO HAKJIOHA.
Panee HamM¥ OBLTIO TOKA3aHO, YTO Y TAKUX MAIMEH-
TOB IIPOUCXOAUT 3HAYUTEIbHOE CHUKCHUE UyB-
CTBUTEJILHOCTH CUMIIaTUYeCKOro 6apopedJiekca,
3allyCKaloIero agjanTUBHbIE IIPOLEeCChl, HAllpaB-
JIEHHBIE Ha MOJIepsKaHne CTaOUIbHOCTH OPTaH-
HOTO KPOBOTOKa B TOJIOBHOM MO3re. B Tom ske
KMCCJeN0BaHUK ObLJIO BBISAIBJIEHO 3HAYUTEJIbHOE
CHU)KEeHWEe aKTUBHOCTH aBTOHOMHOUW HEpPBHOU
CHUCTEMBI [16].

HNanpHeliee pa3BuTHE 3a00J€BaHUA Y
IIAaMEHTOB C XPOHUYECKUMM HapylIeHUsIMU
CO3HaHUA B IOCTKOMAaTO3HOM ITepUO/ie KpUTHU4Ie-
CKUX ITIOBPEKIEHUI TOJIOBHOTO MO3T'a MOSKET pas-
BUBATbLCS 110 Pa3HBIM ClieHapusaM: 1) 1o HauboJee
OJ1aroNpUATHOMY — BOCCTaHOBJIEHVIE CO3HAHUSA 1
IepeBo;I MMaIfieHTa Ha peabuInTallOHHOe JIeve-
HUe, 2) JeTaabHbIA UCX0J, BCJIEACTBUE MYJIBTUOD-
FaHHOH ITaTOJIOTUH, 3) BBICOKUU YPOBEHb PEaHU-
MaIllMOHHOM TOMOIIIN MOKeT Ha HEKOTOPOe BpeMs
NIpeJOTBPATUTH JIeTaJIbHBIA UCXO, B TAKUX CJIY-
4Jasix BO3MOKHO pa3BuUTHE cMepTH Mo3ra (CM).

Ha one 6ICTpOro pa3BUTHsI TPAHCIIJIAHTO-
Jioruu mpobsiema CM aKTyasibHA KaK C TPABOBOH,
TaKk U HAy4YHO-MEJUIIMHCKON TOoueK 3peHus. B
HaIlIMX UCCJIEeJOBAHUAX Mbl U3Y4YMJIM OPTOCTATH-
YyecKre n3MeHeHUsI TeMOJUHAMUKU U MeXaHU3MBbI
CUMIIaTUYecKoro OapopedJiekca, HIparollero
KJIIOYEBYIO POJIb B Pa3BUTHUU afallTUBHBIX IIPO-
LIECCOB, M BBIABUJINA BBIPA)KCHHBbIE HAPYILICHUS,
cBsA3aHHBIE C TU(MY3HBIMU TSKEIbIMU IIOBPEK-
JEeHUsMU rOJIOBHOIO Mo3ra. Jlaske B TaKUX yCJIO-
BUSIX YeJIOBEUECKUI OpraHu3M crocobeH obec-
IeYnBaTh KPATKOBPEMEHHYIO OPTOCTaTUYECKYIO
CTaOMUJILHOCTD KpOBOOOpaIleHus. BoaHuk
BONPOC, YTO NPOUCXOIUT C ITUMH CHCTeMaMH
nocsie CM 1 HaCKOJIBKO BO3MOYKHA OPTOCTAaTHA4e-
CKasl peryJisiiiiisi B yCJIOBUSX CIMHAJIBHON peryJisi-
1y, PyHKIMOHUPYIOIIUX HEPBHBIX FAHIVINEB U
ABTOMAaTH3Ma CEPJEeYHO-COCYIUCTON CUCTEMBI?

PazButue cocrosinuss CM cBsi3aHO C OCTa-
HOBKOU MO3TOBOTO KPOBOTOKA B DacceiiHaxX BHYT-
PEHHUX COHHBIX U TTO3BOHOYHBIX apTepui, IJ10-
0aTbHBIM HEKPO30OM TOJIOBHOTO MO3ra C
YCTAaHOBJICHHEM JIMHUU JeMapKaluyu Ha YPOBHE
BEPXHUX IMIeHHBbIX cerMeHTOB [17, 18]. B Takux
YCJIOBUSIX SKM3HEHHO Ba’KHble (DYHKIIUM MOTYT
MONIEP>KUBATBCA OT HECKOJIBKAX MHUHYT 10
HECKOJIbKUX [HeW OJiaromaps HCKYCCTBEHHOM
BEHTUJIAINY JIETKUX, MOIePKAHUI0 TEMOAHA-
MWK IPECCOPHBIMU aMUHAMU U KOPTUKOCTEPOU-
JlaMU, KOppeKIreil BOJHO-3JIeKTPOJIUTHBIX HApY-
meHud U T. A. TakuM 00pa3oM, ITOSIBJISETCS
naTor3n0JOTUYeCcKast KJIMHUYECKas MOJIeJb

OJId U3y4EeHUA KpOBOO6paIHEHI/IH B YyCJIOBUAX

fore and after brain death, and maintenance of vital
processes in this state.

We have found only one study of orthostatic
changes in blood circulation before and after brain
death development, which we did 30 years ago at
the Research Institute of Neurology of the USSR
Academy of Medical Sciences [19]. At that time, we
observed 2 patients in acute period of severe is-
chemic stroke before and after brain death who
were investigated similarly to the patients involved
in this study with hemodynamic monitoring using
a similar protocol. A minor difference between the
protocols was that the angle of tilt in patients with
brain death was 50°, while in the present study it
was 60°. Before brain death, hemodynamic param-
eters of both patients were similar to the ones of pa-
tients included in this study, except for moderate
hypertension in one of them. The hemodynamic
response to orthostatic tilt was also similar and did
not indicate any orthostatic disorders. The upward
tilt was characterized by relative stability of SBP and
DBP and typical orthostatic hemodynamic changes
similar to the data presented in Table 1, indicating
satisfactory orthostatic hemodynamic stability dur-
ing an acute phase of a massive ischemic stroke.
After the brain death development in the initial
(horizontal) position we observed a significant de-
crease in all systemic hemodynamic parameters:
SBP was 70 mm Hg, DBP was 40 mm Hg, HR
reached 69 bpm, CMO was 2.4 1/min, and TPR was
1665 dinesececm®. The orthostatic test with a slope
of 50° caused an even greater reduction in all he-
modynamic parameters: SBP dropped by 28.6%,
DBP — by 50%, SV — by 9%, CMO — by 17%, HR —
by 4.3%, TPR — by 28.6% vs baseline, which indi-
cated severe orthostatic hypotension. After return-
ing to the horizontal position, within 15 minutes,
all hemodynamic parameters returned to values
close to baseline. Similar systemic hemodynamic
changes were observed in the second patient.

The transition to the brain death was charac-
terized by a significant decrease in BP and other sys-
temic hemodynamic parameters, which suggested
absence of a sympathetic baroreflex and the switch-
ing on of adaptive neurohumoral systems that pro-
vide stability of blood flow in the organs in changes
of body position [20]. This is confirmed by the liter-
ature data showing that in patients with severe brain
damage the sensitivity of sympathetic baroreflex de-
creases to 11.2+8.5 msec/mmHg, and after the brain
death it decreases to 0. At the same time, there was
a significant decrease in sympathetic system pa-
rameters [21, 22]. The literature data suggested that
the physiological mechanisms of sympathetic
baroreflex were «switched off» and the whole sys-
tem of central regulation of blood circulation pro-
viding orthostatic hemodynamic stability was de-
stroyed. These data explain the critical orthostatic
disorders of the systemic circulation in brain death.
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COXPaHHOTIO TOJIBKO CIIMHAJBHOI'O YPOBHS pery-
asuuu. UadopMmanus, npeacTaBjieHHast B JIUTe-
parype, KacaeTcs BOIIPOCOB nuarHoctuxku CM,
COCTOSIHUSI OCHOBHBIX CHUCTEM OpTaHW3Ma JI0 U
nocJje pa3sutusa CM, nogaepskaHust sKU3HEHHBIX
MIPOIECCOB B 9TOM COCTOSTHUU.

Msb1 He 0O0HApy:KUIU pabOT, CBA3aHHBIX C
U3yuyeHueM OPTOCTAaTUUeCKUX N3MeHEeHU KpOoBO-
oOparmenus m1o u nocje paspuruss CM, kpome
OOHOM, BeIIOJTHeHHOM Hamu 30 JjeT Hasanm B HU
HeBposoruu AMH CCCP [19]. Torga Hab/oqa/1m 2
NaIeHTOB B OCTPOM MEPUOJE TAKEJI0r0 UIIIEMU-
YEeCKOIr'0 MHCYJIBTa A0 U I10CJIe Pa3BUATUA COCTOS-
Husi CM, KOTOPBIM NTPOBOIUJIN 00OCJIeTOBaHUE,
aHaJOTM4YHOE IIPUMEHEHHOMY B HACTOAIIEM
HUCCJIeJOBAaHUY C MOHUTOPUHTOM TeMOIMHAMUYe-
CKHUX IIOKa3aresjeidl II0 CXOZHOMY IIPOTOKOJIY.
HesHnaunTesbHOE OTIMYHE TPOTOKOJIOB COCTOSITIO
B TOM, YTO yroJl HakJIOHA y nanueHTos co CM
cocTtaBJssa 50°, a B HACTOAIIEM UCCJIeTOBAaHUUA —
60°. [lo pasBuTusa CM mokasareJivi KpoBooOparie-
HUS 000UX IMAIIMEHTOB OBLIN CXOTHBIMH C TIOKa3a-
TeJIAIMU TeMOIUHAMUKY ITAllMEHTOB, BKIIOYEHHbBIX
B HaACTOSIIIEM HCCAedOBaHUeE, 3a UCKJIIOUEHUEM
yMepeHHOU r'unepTeH3nuu y OHOTO U3 HUX, peak-
115l TeMOJIMHAMUKHU HA OPTOCTATUYECKUN HAKJIOH
Tak:ke ObLjIa CXOTHOM 1 He BBISIBJISLIA KAaKUX-JIH00
opTocTaTU4ecKux HapyueHuil. IlepeBog B
HaKJIOHHOE TOJIOYKEHNEe TOJIOBOU BBEPX XapaKTe-
pHU30BaJICSI OTHOCUTETbHOH cTabMITbHOCTBIO CAJL
u JTAJl ¥ THIMYHBIMU OPTOCTaTUYECKUMHU N3MeEHe-
HUSIMUA TE€MOIWHAMUKH, CXOOHbIe C TaHHBIMU,
MIpeCTaBJIEHHLIMHU B TAOJIUIE, YTO CBUIETENh-
CTBOBAJIO 00 YIOBJIETBOPUTETHLHON OPTOCTaTHUYE-
CKOU CTaOUJIBHOCTU TEMOIWHAMHUKH B OCTPOM
reprojie OOMIMPHOrO UIIEMUYECKOTO MHCY/IBTA.
[Tocie pasButusa cocrtogHuss CM B HCXOZHOM
(rOopU30HTAJILHOM) TIOJIOMKEHWU  HaOJIIomaIn
3HAUUTEJIbHOE CHHU)KEHHE BCeX IloKalaTesen
cucreMHou remoguHamMuku: CAJl = 70 MM pT. CT.,
JAIl =40 mMm pr. cT., YCC =69 yun./mMun., MOK =2,4
a/muH., OIIC = 1665 nuHecekecM®. OpTOCTaTHYE-
CKHMU TECT C HaKJIOHOM 50° BBI3BAJI ellle OoJIbIIee
CHU’KEeHHE BCeX IIoKasaresell TreMOJNHAMHKU:
CAJl — na 28,6%, IAJl — Ha 50%, YO — Ha 9%,
MOK —#ua 17%, UYCC —ua 4,3%, OIIC —Ha 28,6%
OT UCXOIHBIX 3HAYEHHNU, YTO CBUIETETHCTBOBAJIO
O pa3BUTHUU BBIPAKEHHOU OPTOCTATUYECKOU
runoren3uu. [lociae Bo3Bpara B TOpU30HTAIBHOE
OJIOKEHME, B TedeHue 15 MUH., BCe TeMOIUHaAMU-
4YeCKHe IIOKasareju BEpPHYINCh K 3HA4YCHUAM
OJIMBKUM K UCXOIHBIM. AHAJIOTUYHbIE U3MEHEHU ST
MoKasareJied CHCTEMHOU TeMOTMHAMUKY OTMeYa-
JIX Y1 y BTOPOI'O ITAallMeHTA.
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Conclusion

Orthostatic stability of blood circulation can
be maintained for a short time in patients with
chronic disorders of consciousness who have sur-
vived critical diffuse brain damage. Critical brain
damage leading to brain death associates with a
significant reduction of all hemodynamic parame-
ters and severe orthostatic hypotension with
restoration of initial blood pressure values when
the patient is returned to the horizontal position.

[Tepexon B coctostHue CM xapakTepru3oBa-
CA 3HAYUTEJIbHBIM CHUKEHIEM A,H " APpyTrux rora-
3areJsiell CHCTEMHOM TeMOIMHAMUKY, YTO CBHUJE-
TEJIbCTBOBAJIO 00 OTCYTCTBUU CHMIATUYECKOTO
bapopedierca 1 BRIIOUEHHSA aIallTUBHBIX HEWPO-
TyMOpAaJbHBIX CHCTEM, O0eCIeYMBaIOIINX CTa-
OMJ/IBHOCTD OpraHHBIX KPOBOTOKOB IIPpU U3MEHE-
HUAX NOJIOKEHUA Teda [20]. 9To MOATBEPKIAEeTCsA
JINTEPATYpPHBIMU JaHHBIMU O TOM, YTO y NallE€H-
TOB C TAMEJIBIMU IIOBPEXIACHUAMHU T'OJIOBHOT'O
MO3ra YyBCTBUTEILHOCTH CUMITATUYECKOT0 Oapo-
pediexca ymensiaercs 1o 11,2+8,5 Mcek/MM pT.
cT., a nocjse paspurtua CM — no 0. Ilpu sTom
OTMEeYaJI0Ch 3HAYUTEJbHOE CHUKEHUE IToKa3are-
Jiey cuMITIaTU4ecKor cucteMsl [21, 22]. [TpeacTras-
JICHHbIE JIUTEepaTypHble JaHHbIE CBUIAETEJIb-
CTBYIOT O «BBIKJIIOYEHUU» (PU3NOJIOTUUECKUX
MeXaHM3MOB CHMIIaTU4YecKoro OGapopedyiekca,
pas3pylleHnH BCel CUCTEMBI [IEHTPAaJIbHON pery-
JATAU  KpOBooOpareHus, oOecneuynBalonien
OPTOCTaTHMYECKYIO CTAOMIBLHOCTH KPOBOOOpaIie-
HUSA. OTH TaHHBIE 00BACHAIOT KPUTHYECKIIE OPTO-
CTaTH4eCcKre HapyIIeH!sI CHCTEMHOTO KPOBOOO-
pamenus B coctostHuM CM.

3akJrouenue

OpTocTaTrndeckasi CTabUIBHOCTH KPOBOOD-
paleHnss MOYKeT KPAaTKOBPEMEHHO IOMIeP KU-
BaThCSA y BBLKUBIINX MTOCJIE KPUTUYECKUX ITHU(D-
(py3HBIX TOBpPEKIEHWA TOJIOBHOTO MO3Ta
MMaIeHTOB C XPOHWYECKUMHM HapyIIeHUSIMHU
cos3HaHusA. Kputndeckre NoBpesKIeHN s TOJIOBHO-
ro MO3ra, IPUBOASAIINE K COCTOSTHHUIO CMEpPTHU
MO3ra, COPOBOKIAIOTCS 3HAYNTETbHBIM CHIKE-
HHEM BCeX TeMOIWHAMHUYEeCKHUX TOKa3aresell u
pasBUTHEM BBIPa’KEHHOM OPTOCTATUYECKOH TUIIO-
TEH3WU C BO3BpAIleHNEM apTePHUATHLHOTO JaBJe-
HUS K FICXOAHBIM 3HaY€HUIM ITPY BO3Bpare Iaru-
€HTa B TOPU30HTAIbHOE MTOJI0)KEHHE.
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