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Ienpb vccaeroOBaHMs: U3YYUTDH MOKA3ATETN CUCTEMHON TeMOIMHAMUKI U CTETIEHD €€ YCTOWIMBOCTH B IPOTIECCE
BEPTUKAJIN3AINN Y TTAITMEHTOB C AJIUTEJbHBIMU HAPDYIIECHUAMN CO3HAHUS B TIOCTKOMAaTO3HOM II€PpHNOJE HOBpe}KI[eHI/HL/'I
TOJIOBHOTO MO3Ta.

MaTepl/IaJIbI U METObI. B HcCcaeI0BaHe BKIIOYNJIN 30 TAMUEHTOB C [VINTEJIbHBIMU HAPYIIEHUAMN CO3HAHUA,
BBI3BAHHBIMU TSI’KEJIBIMU [TOBPEKACHUSIME FOJI0BHOTO Mo3Ta (1-s rpyimna), 10 u3 KoTopbiX ObLIK B BEreTaTUBHOM
cocrogann (BC) u 20 — ¢ cunapomom manoro cosnaaug (CMC). Taxenas 4epenHo-Mo3rosas TpaBMa Oblia Hau-
GoJiee YacTOl IIPUYNHOI JJIMTEIbHBIX HapyIeHui cosHanus (53,3%), Apyrue npuIuHbl ObLIU CBSI3aHbI C TSKEJIBIMU
HapYIIEHUsIMI MO3TOBOT0 KpoBooOpaienus (13,4%), ¢ mociieAcTBUAMU pa3pbiBa aHEBPU3M apTePUil TOJIOBHOTO
mozra (10%), ¢ TOCTTUIOKCITIeCKUM MTOBPEKIEHIEM TOTOBHOTO Mo3ra (10%), ¢ TIOCTIeICTBUSME yAATECHUST Oy XOIeit
rosioBHOTO MO3ra (13,3%). Bropyto rpyriny cocraBuiu 24 naimenTa ¢ JIOKaJIbHBIMUA HEBPOJOTMYECKUMH CUMITTOMAMMU
nocJie HapyIeHui MO3roBoro KkpoBooOpaitetust. B rperbto rpymiy Briounan 40 310poBbix 106poBosibies. Kowt-
POJT TIOKA3aTesiell CHCTEMHON TeMOIMHAMUKN OCYIIECTBIISIIIH € TIOMOIIBIO MHOTO(DYHKIIMOHAIBLHOTO MonuTopa TFM
3040i (CNSystem ABcrpus). Isamepenus aprepuasnbroro gasienus (A/l), yactors cepreunnsix cokpaiienuii (HCC),
yaapaoro o6bema cepana (YO), murytHoro oobema cepaia (MOK) u o6iiero nepudepruueckoro conpoTuBIeHUs
(OIIC) ocyuiecTisiin B peasibHoM MaciuTabe Bpemeru. CTaTUCTUUECKUIT aHAIU3 TIPOBOUIIU € TIOMOIIbIO MaKeTa
craructryeckux nporpamm «Crarucruka-10».

Pesyabratel. Y 26 marnmentos 1-it rpymmst (86%) He BHIABUIIN CYNIECTBEHHBIX N3MEHEH I TEMOAMHAMUKIY TIPH
HaksoHax Ha 30° 1 60°, y 3-X manueHToB JaHHOI IPYIIIbI TIPU HakjIoHe Ha 30° MOSBUINCH TPU3HAKK OPTOCTATHYECKOI
TUINOTEH3UK 1y 1-ro mainumenTa — CMHAPOM HocTypasibHOIT oprocTatnueckoit Taxukapauu (CIIOT). CpaBHUTEIbHBII
aHaJN3 TToKa3aTesiell TeMOAMHAMIKH Y TTAaIlNeHTOB IePBOH 1 BTOPOI TPYIII He BBISIBIJI 3HAUNMBIX Pa3Induil, KpoMe
nocroBepHo bosiee Bbicokux sHauernii YCC u Gosee Huskux BesmurH YO B riepBoii rpyiine. [lokasaTesu cucteMHON
reMOIMHAMUKY B TOPU3OHTAIBHOM TI0JIOKEHUH JOCTOBEPHO OTJIMYAIKCH Y 30POBBIX 1I00POBOJIBIIEB, U XapaKTepu-
soBasmch 6onee Boicoknmu sHadenusamu YO u MOK u 6onee nusknvn snagennsamu AJl, YCC u OIIC 1o cpasre-
HUIO ¢ TareHTamu 1 u 2 rpymi.

3akmouenue. B HACTOSIIIEM UCCIIEIOBAHUY BbISIBUJIA THIIOKUHETHYECKUN TUIT KPOBOOOPAIIEHMS Y BCEX Mallu-
€HTOB C IMOBPEKACHUAMN IT'OJIOBHOTO MO3Ta, 60]166 Bpra}KeHHbII‘;I Yy DanMeHToB C AJIUTEJIbHBIMU HaPYIIECHUAMMN CO-
3HAHUS TI0CJIE TSAKEBIX TIOBPEKIECHUN TOJOBHOTO MO3Ta. Y OOJIBIIMHCTBA HAIMEHTOB JAHHOI IPYIIbl HAOJI0AAIIN
YIOBJIETBOPUTEIBHYIO OPTOCTATUUECKYIO CTAOUIBHOCTh FeMOAMHAMUKY, B 14% ciiyuaeB OblLIM BbISIBJICHBI Da3Hble
THUIIbI OPTOCTATHYECKMX HapylieHuid. [laccuBras oprocraTudeckas npoba, 0—30—60°, mpuMeHeHHAs B HACTOSIIIEM
MCCIIEIOBAHNH, TIO3BOJIIIIA IMATHOCTUPOBATH OPTOCTATIYECKNE HAPYIIEHHS TP HE3HAYNTETHHOM HAKJIOHE /10 TI0-
SIBJICHUS KJIMHIYECKMX CUMITOMOB TUIIONEP(Y3UH FOJOBHOTO MO3Ta. DTO CBUAETEICTBYET 0 HEOOXOMMOCTH T1PO-
Be/ICHUA TEMOJMHAMNYECKOTO MOHUTOPWHTIA Ha HAYAJIbHBIX 9TAllaX BEPTUKAJIN3AIIUN TTAllUEHTOB.

Knrouegwte cnosa: sezemamushoe cocmosHue; cuu&pom MAI020 CO3HAHUA; nACCUBHAL OpMocmamuvecKas npo6a;
cucmemas, 2eMOOUHAMUKA.

The purpose of the study: to study hemodynamic parameters and the degree of its orthostatic stability during
verticalization in patients with long-term impairment of consciousness in post-comatose period of brain damage.

Materials and methods. This study included 30 patients with long-term impairment of consciousness caused
by severe brain damage (Group 1), 10 of whom were in a vegetative state (VS) and 20 patients had a minimally con-
scious state (MCS). A severe traumatic brain injury was the most frequent cause of long-term disorders of conscious-
ness (53.3%), other causes were associated with severe disorders of cerebral circulation (13.4%) and following
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consequences: rupture of cerebral aneurysms (10%), or post-hypoxic brain damage (10%), or removal of brain tumors
(13.3%). The second group was comprised of 24 patients with local neurological symptoms after cerebral circulation
disorders. The third group included 40 healthy volunteers. Systemic hemodynamic parameters were monitored using
a multifunctional monitor TFM 3040i (CNSystem Austria) . Blood pressure (BP), heart rate (HR), stroke volume
(SV), cardiac output (CO), and total peripheral resistance (TPR) were measured in real time. The statistical analysis
was carried out using the Statistica-10 software package.

Results. 26 patients of the first group (86%) demonstrated satisfactory hemodynamic stability in the tilt test at
30° and 60°; 3 patients of this group presented signs of orthostatic hypotension and 1 patient developed postural or-
thostatic tachycardia syndrome (SPOT) when tilted by 30°. A comparative analysis of hemodynamic parameters
in patients of the first and second groups did not demonstrate significant differences, except for significantly higher
HR values and lower SV values in the first group. Parameters of systemic hemodynamics in the horizontal position
were significantly different in healthy volunteers, and were characterized by higher SV and CO values and lower
BP, HR and TPR values as compared to patients of groups 1 and 2.

Conclusion. This study demonstrated a hypokinetic type of blood circulation in all patients with brain lesions;
it was more severe in patients with long-term impaired consciousness after severe brain damage. The majority of pa-
tients in this group presented satisfactory orthostatic hemodynamic stability; different types of orthostatic disorders
were found in 14% of cases. A passive orthostatic test (0—30—60°) applied in this study allowed to diagnose ortho-
static disorders at a slight tilt up to the onset of clinical symptoms of brain hypoperfusion. This indicates the need

for hemodynamic monitoring in the early stages of patients' verticalization.

Keywords: vegetative state; minimally conscious state; passive orthostatic test; systemic hemodynamics
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BBenenune

[ToBpeskeHNs TOJIOBHOTO MO3Ta TPABMATUYECKO-
rO W HETPABMAaTUYECKOTO TeHe3a COTPOBONKIAIOTCS
HAPYIIEHUSIMUA CO3HAHUST W TPEOYIOT MPOBEIEHISI
WHTEHCUBHOW TEPAIUU B PEAHUMAIIMOHHBIX OT/ETIe-
Husix. Hanbostee 4acToil IPUUYMHON TaKUX TIOBPEK/Ie-
HUI TOJIOBHOTO MO3Ta SBJIAIOTCS TSKeJbIe YePErHO-
MO3roBbI€e TpaBMbL. Takue TpaBMbI HAOIOMAI0TCS Y 40
nocrpagasimx Ha 100000 nacenenus [1]. daurenns-
HOCTD JICUEHUS 3aBUCUT OT TMHAMUKHA HEBPOJIOTHYEC-
CKHUX HapyIIeHWiT U KOJIeOJIETCST OT HECKOJIBKUX JTHEN
JI0 HECKOJIbKUX MECSIIEB U JIasKe JIET, YTO COITPOBOK/IA-
€TCst UMMOOUITU3AIIME TTAI[EHTa U PA3BUTUEM UMMO-
6ummzanuonHoro cungpoma (MC), 00ycioBieHHBIM
JUTATEJILHBIM TIOCTEJIbHBIM peskuMoM. [laTonornueckue
mpottecchl, coctasiistioniue VC, pa3BuBaioTcs B cepiieyd-
HO — COCYIUCTOI, JIETOYHOU, MBITIIEYHOHN U JIP. CUCTe-
Max [2] mogBIAIOTCA B IEPUOJ MHTEHCUBHOM Teparuu
1 nocJie Hero. VIX KIIMHIYECKUM TTPOSIBJICHUEM SIBJISIET-
Cs1 TIOJIMOPTaHHA TATOJIOTUS: MBINeYHAs aTpodus,
CHUJKCHME TIOTHOCTH KOCTEH, aTeseKTa3bl JIETKUX,
[THEBMOHUH, CHIKEHUE YJIAPHOTO U MUHYTHOTO 00be-
MOB Cep/Illa, HeHPOIHIOKPUHHBIE HAPYIIEHUS U Ip. [3].
B pannewm neprojie ”HTEHCUBHOW Tepanuyu OCHOBHOMN
MPUYUHON JIETAJIBHBIX WCXOJOB SBJISIETCS  CaMO
MOBPEXK/ICHKE TOJIOBHOTO MO3Ta. [1pu yBesmuenuu mpo-
JOJLKUTENbHOCTA MHTEHCUBHOTO JieUeHUS HAYMHAIOT
npeobuiaiaTh npudnHbl, cBst3anubie ¢ VIC [2]. Jlyst mpo-
(bmmakTUKM TAaKMX MCXOIOB TIPENJIOKEHA PAHHSIA pea-
Ousnranust, 3¢hhEKTUBHOCTD KOTOPOIl MOATBEPIKICHA
[4]. B cucreme panHeil peabuuranun BepTUKAII3a-
U 3aHUMaeT BaxkHOoe MecTo. CiielyeT OTMETUTD, 4TO
MO/l BEPTUKATU3AINEH TAIMEHTOB HEJIb3s MPSIMO
MOHUMATb TIEPEBO/I TTIAIIMEHTOB 13 TOPU3OHTATBHOTO B
BEPTUKAJIBHO TOJIOKEHUE. DTOT TEPMUH MPETIOKEH
U1t 0003HAUEHUST ITPOIECCA UITH METO/[A BOCCTAHOBJIE-
HUSI CIIOCOOHOCTH MAIMEHTA K TOJJIEP/KAHUIO CUCTEM-

Introduction

Traumatic and non-traumatic brain injuries are
accompanied by disorders of consciousness and require
intensive therapy in intensive care units. Severe trau-
matic brain injury is the most common cause of such
brain damage. Such injuries are observed in 40 patients
per 100,000 population [1]. The duration of treatment
depends on the dynamics of neurological disorders and
varies from several days to several months and even
years, which is accompanied by immobilization of the
patient and development of immobilization syndrome
(IS) due to prolonged bed rest. IS-related pathological
processes develop in the cardiovascular, pulmonary,
muscular and other systems [2] during the intensive
therapy and after it. A multi-organ pathology is its clin-
ical manifestation: muscle atrophy, reduction of bone
density, lung atelectasis, pneumonia, reduction of
stroke and cardiac outputs, neuroendocrine disorders,
etc. [3]. Brain damage is the main cause of death in the
early period of intensive care. IS-related causes begin
to prevail with the increased ICU stay [2]. Early reha-
bilitation with confirmed effectiveness is proposed for
the prevention of such outcomes [4]. Verticalization is
important in the early rehabilitation. It should be
noted that patient’s verticalization cannot be directly
understood as the transfer of patients from the hori-
zontal to the vertical position. This term is proposed
to describe the process or technique of restoring pa-
tient's ability to maintain systemic hemodynamics at
a stable level in the vertical position [5]. Even in
healthy individuals, prolonged bed rest causes rapid
development of muscle atrophy and orthostatic hemo-
dynamic disorders in the form of orthostatic hypoten-
sion [2]. In patients with brain damage accompanied
by varying degrees of impairment of consciousness, or-
thostatic hypotension is often observed during the ver-
ticalization [6], which makes passive orthostatic test
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HOIT TeMOJINHAMUKN Ha CTaOUIIbHOM YPOBHE B BEPTH-
KaJIbHOM TOJIOKeHun [3]. Jlaske y 3l0pOBBIX WH/BH-
NIYYMOB JIJIUTEJbHBIN MTOCTENbHBIN PEKUM BbI3bIBAET
GBICTPOE Pa3BUTHE MBITIIEUHBIX aTPOPUI 1 OPTOCTATH-
YeCKUX HAPYIIEeHUI TeMOIITHAMIKY B BH/IE OPTOCTATHU-
YeCcKOl rumoTeH3un [2]. Y marnuenTos ¢ MoBpesKieHns-
MU TOJIOBHOTO MO3Ta, COIIPOBOKIAIONINXCS PAZHBIMU
CTereHsAMHU HAPYIIEHNsT CO3HAHUS, YaCTO HabIII0/1aeTCst
OpTOCTATUYECKAsI TUTIOTEH3NUST B TIPOIIECCE BEPTUKAIIH-
3anuu [6], 4TO /IeIaeT MACCUBHYIO OPTOCTATHYECKYIO
polOy MHGOPMATUBHBIM THATHOCTHYECKUM U TPOTHO-
CTHYECKUM CPEJICTBOM Y 9TOI KaTeropuu 60JbHBIX [7].
Puck pazButus rumnomnepdysnn roJOBHOTO MO3Ta, B
poIlecce BePTUKATM3AIMK TTAIIUEHTOB, ONPEAESIeT
HEOOXOIUMOCTD TeMOJIMHAMUYECKOTO MOHUTOPHHTA B
HAYAJIBHOM TIEPUO/Ie PEAHNMAITMOHHBIX MEPOTIPUATUIA.
[naBubim kputepuem afexsarnoctu peryssiiiuun CCC
IIPU U3MEHEHUSIX TOJI0KEHMS TeJla SIBJISTI0TCS TI0Ka3a-
TEJIU CUCTOJIITYECKOTO U TUACTOINYECKOTO aPTEPUAIID-
noro pasnenus (CAJl u /IA/1). IIpuznakom Hapytenust
PEryJISIK SIBJISIETCST OPTOCTATHYECKAs TUIIOTEH3Us
(OT') — cawxenne CA/l u JIA/] na 20 u 10 MM pr. CT.,
COOTBETCTBEHHO, B HAKJOHHOM WJHU BEPTUKATHHOM
MIOJIOKEHUH 110 CPABHEHUIO C UX YPOBHEM B TOPU30H-
tasbHOM mtosioxkennu [8]. OT BoisiBsiercst y 5% 310po-
BbIX CyOBeKTOB B Bospacte 10 50 jeT [9], a y marmenTos
C HApYIIEHUSIMU MO3TOBOTO KpoBooOpaiieHnst — B 30%
cnydaes [10]. Ocobyio akTyanbHOCTh IIPECTaBIIsIET
U3y4YeHUe OPTOCTATHYECKUX U3MEHEHHH KPOBOOOpaIIe-
HUSI B YCJIOBUSX TIPOIOJIKEHHOI peaHUMAITIH TTATTEH-
TOB C [IJTUTETbHBIMU HAPYIIEHUSIMU CO3HAHUST T10CJIE
TSDKEJTBIX TIOPAKEHUT TOJIOBHOTO MO3Ta C KIIMHIIECKOI
kaprunoit BC u ¢ CMC. Beprukanusaiius Takux narm-
€HTOB SIBJISIETCST KPaiite BAXKHOIM J1JIsT TPOBEIEHUST KOM-
TUIEKCHBIX PeaGUITUTAIIMOHHBIX MEPOTIPUSTHI, HATIPAB-
JIEHHBIX ~HA  CKOpeiilllee ~ BOCCTAHOBJIEHNE U
IpeNOTBPAIEHIe TSIKENbIX W KaTacTPOUUeCKUuX
OCJIOKHEHUH, CBSI3aHHBIX € HUMMOOMJIN3AIIMOHHBIM
cunzipomom. ITepes HawaoM pazpabOTKH MPUHITUTIOR
BEPTUKAJIU3AIUN JAHHOTO KOHTUHTEHTA IAI[eHTOB
HEOOXOMMO OBLJIO BBISICHUTH CTENEHb OPTOCTATHYE-
CKOI1 YCTONYMUBOCTU TeMOIMHAMUKH Y TAI[MEHTOB C
JUTATETbHBIMU HAPYIIEHUSIMI CO3HAHMS, BbIKUBIITIX
MOCJIe TSKEJIbIX MOBPEXKAEHUIN TOJOBHOTO MO3Ta.
Vcexo1st M3 BBITIEN3I0KEHHOTO ObLIa OCTABJIEHA 1eJTh
PaboTBI: M3y4YNTh TTIOKA3ATEN CUCTEMHOI reMO[HAMMU-
KU U CTETIEHb €€ YCTONYNBOCTHU B TIPOIECCE BEPTUKAIIH-
3alUU Y TIAIMEHTOB C TUTETbHBIMI HAPYIIEHISIMU
CO3HAHUS B TIOCTKOMATO3HOM ME€PUOJIE TOBPEKIEHITIT
TOJIOBHOTO MO3Ta.

MaTepI/IaJI N METO/1bl

B nccaenosanue Brimounim 30 nannenToB ¢ IIUTEIb-
HBIMHU HAPYIIEHISIMU CO3HAHMS, BEI3BAHHBIMU TSKEJIBIMU
MOBPEKAEHUAMI To0BHOTO Mo3ra (1-s rpynma), 10 u3 xo-
TOpbIX ObLIN B BereTaTuBHOM coctosiiuu (BC) u 20 — ¢ cun-
npomom Majoro cosnanmsa (CMC). Kaunndeckas
XapaKTepUCTUKA MAIMeHTOB npejcTasiaeHa B Tabu. 1. Cra-
TUCTUYECKHIT aHAJIN3, KOTOPBIIT TPOBOINIIH C TOMOIIBIO ITa-

an informative diagnostic and prognostic tool in this
patient population [7]. The risk of brain hypoperfusion
during the verticalization of patients determines the
need for hemodynamic monitoring in the initial period
of the intensive care. Parameters of systolic and dias-
tolic blood pressure (SBP and DBP) are the main cri-
teria of the adequacy of the CVS regulation with
changes in body position. Orthostatic hypotension
(OH),i.e. SBP and DBP drop by 20 and 10 mmHg, re-
spectively, in inclined or vertical position vs. their level
in the horizontal position, is a symptom of dysregula-
tion [8]. OH is detected in 5% of healthy subjects
under the age of 50 years [9], and in patients with cere-
bral circulation disorders it is diagnosed in 30% of cases
[10]. The study of orthostatic changes in blood circu-
lation in the case of prolonged ICU stay of patients
with long-term impaired consciousness after severe
brain lesions with a clinical presentation of the VS and
MCS is of particular relevance. The verticalization of
such patients is extremely important for comprehen-
sive rehabilitation aimed at early recovery and preven-
tion of severe and catastrophic complications
associated with immobilization syndrome. Before
starting to develop the principles of verticalization of
this patient population, it was necessary to find out the
degree of orthostatic hemodynamic stability in pa-
tients with long-term impaired consciousness who sur-
vived a severe brain damage. Based on the above, the
following purpose of the study was set: to study hemo-
dynamic parameters and the degree of its orthostatic
stability during verticalization in patients with long-
term impairment of consciousness in post-comatose pe-
riod of brain damage.

Materials and Methods

This study included 30 patients with long-term im-
pairment of consciousness caused by severe brain damage
(Group 1), 10 of whom were in a vegetative state (VS) and
20 patients had a minimally conscious state (MCS). General
and clinical characteristics of patients and healthy volun-
teers are presented in Table 1. The statistical analysis, which
was carried out using the Statistica-10 statistical software
package, included the normality of distribution test, the def-
inition of mean values (M), standard deviation (SD), arith-
metic mean error (m), T-test (¢) and significance test (P).

The differences were considered significant with
t>2.03 and P<0.05.

Men prevailed (21/9 and 14/10) in both groups of pa-
tients, mean age did not differ significantly (45£16.2 and
51.4+18.5 years), constitutional indicators did not differ sig-
nificantly in both groups. The main causes of brain damage
included TBI (53.1% of cases) and CVD (23.1%), including
subarachnoid hemorrhages due to ruptured aneurysms and
their complications: arterial spasm, intracranial hyperten-
sion, ete. Global cerebral ischemia (9.6%) and the condition
after removal of large brain tumors (14.2%) were less com-
mon causes of severe brain damage. In the vast majority of
cases, consequences of CVD and SAH due to rupture of
aneurysms (65.2 and 26%, respectively) were the causes of
local brain damage. The study was conducted at different
time intervals after the onset of the disease: in the first
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TaGmmia 1. Kiunnueckas xapakTepuCcTHKa NAMEHTOB, BKJIIOUYEHHBIX B HCCIE/[OBAHME.
Table 1. Clinical characteristics of patients included in the study.

Indexes Value of indexes in groups
Group 1, n=30 Group 2, n=24

M/F 21/9 14/10
Age, years 45+16.2 51.4+18.5
Height (cm) 169+8.8 172.459.6
Weight (kg) 61.6:10.9 79.8414.1
BWI 21.5+4.6 27+4.6

Diagnosis
TBI (%) 16 (53.3%) 1(4.2%)
SAH consequences due to rupture of aneurysms 3 (10%) 2 (8.3%)
Consequences of CVD in the ICA basin 3 (10%) 16 (66.7%)
Consequences of CVD in the VBA basin 1(3.3%) 3 (12.5%)
Post-hypoxic brain damage 3(10%) 0 (0%)
Consequences of surgical treatment of brain tumors 4 (13.3%) 2(8.3%)

Note. M*=SD, mean * standard deviation; BWT — body weight index; TBI — traumatic brain injury; CVD — cerebrovascular disease;
SAH — subarachnoid hemorrhage; ICA — internal carotid artery; VBA — vertebrobasilar artery.

Ipumeyanue. Indexes — ungexcsr; aist Tabr. 1-3: value of ... in groups — sHauenus B rpynmax; M/F — MyKunHbI /KeHIIUHBI; age, years —
Bospacr, JieT; height (¢cm) — pocr; weight (kg) — Bec; BWI — unznexce maccent Tena; TBI — uepento-mosrosas tpasma, SAH consequences
due to rupture of aneurysms — nocseicTBIsI Cy6apaXHOMIATBHOTO KPOBOUBJIUSIHIS BCJIEICTBIE Pa3pbiBa aHeBpuaM; consequences of CVD
in the ICA basin — mocJiezicTBUsI HAPYIIEHNST MO3TOBOTO KPOBOOGpatiieHust, bacceitn BHyTpeHHel cOHHON apTepu; consequences of CVD
in the VBA basin — nocsiezictsust HapyuieHust MO3roBoro KpoBoo0Oparienus, Gacceiin BepreGpobasuisspHoii aprepuu; post-hypoxic brain
damage — nocTrunokcuyeckue NOBPEKIEHNUS TOJOBHOTO MO3ra; consequences of surgical treatment of brain tumors — mocsieacTBust XUpPYp-
TUYECKOT0 JIeYeHHsI TOJI0OBHOTO Mo3ra. M+SD, cpe/ee 3HayeHne * cTangapTHOE OTKJIOHEHNE.

KeTa CTaTUCTHUeCKHX Tporpamm «Crarnctuka-10», BKIio-
YaJI TIPOBEPKY HA HOPMAJIbHOCTD PacIIpe/iesIeHNsI, OTipeiete-
HHUe CpeHNX 3HaueHWH (M), CTaHAApPTHOTO OTKJIOHEHUS
(SD), omnbku cpeareil apudmernyeckoii (m), Kpurepus
CrpionenTa (t) 1 ero 1ocToBepHOCTH (P).

JlocTOoBEPHOCTD PasIMINii IPU3HABAIN [IPY 3HAYEHIH
t>2,03, a p<0,05.

B o6enx rpyrmmax narienToB npeobrafain MysKIuHb!
(21/9 un 14/10, cooTBETCTBEHHO), CPETHUI BO3PACT JOCTO-
BepHo He oTmdascs (45£16,2 1 51,4+£18,5 set), KOHCTUTYITHO-
HaJIbHbIE TIOKA3ATENN CYIECTBEHHO He PA3IMYalIich B 00eHX
rpymmax. OCHOBHBIMY IIPIYNHAMHI TIOBPEKACHUI TOJIOBHOTO
Moara 6bii UMT (53,1% cayuaes) u HMK (23,1%), Brimodast
cyGapaXHOMIATLHbIC KPOBOMBJIHUSHIUS BCJICICTBIE Pa3PhiBOB
AQHEBPU3M W UX OCJOKHEHU: CIIa3M apTepHii, MOBBIIICHIE
BHYTPHUEPEITHOTO JIaBieHus U T.4. Bosee peakumur mpuau-
HaMU TPy0O0ro MOBPEKIEHNS TOJIOBHOTO MO3Ta OBLIHN IIT06AITb-
Hasl MIIeMust ToJoBHOro Moara (9,6%) u cocTosiHue Toce
yzaseHnst GOJTBINIX OMyXoJtel rososroro Moara (14,2%). B ro-
JABJISTIONIEM OOJIBITMHCTBE CITyIA€B TPUYIMHAMI JIOKATBHBIX
HOBPEKACHUT TOIOBHOTO Mo3Ta Obin ocaeacTeust HMK u
CAK BcrezictBre paspbiBa aneBpuaM (65,2 1 26% manienTos,
COOTBETCTBEHHO). VccieoBamye MpoBOIMIIN B Pa3HbIe HHTEP-
BaJIbl BpeMeHU OT Havasa 6osestu: B 1-if rpyrme Ha 124+101
cyTKH, Bo 2-it — Ha 137+130 cytku (p>0,05) (tabm. 1). Kak
GBLIO OTMEYEHO BBIIIE, B 1-10 TPYIIITY BRIIOUUIN HAIHEHOB ¢
JUIATETbHBIMI HapyIIeHNsIMU cO3HAHMST: B 10-11 ciryuasx — Ha-
xozsmmxcs B BereratuBHOM cTatyce (BC) u B 20-u — ¢ cun-
npovoM Mastoro co3ranust (CMC). [TammenTs! ¢ ToKaTbHBIMI
HOBPESKIEHUSAMU TOJIOBHOTO MO3ra (1=24) ObLIIN B SICHOM CO-
3HAHUH, B KJIIMHUYECKON KApTHHE TTPe00.Ia/IaIi CUMITTOMBI JIO-
KaJIbHOTO TIOBPEKICHNSI TOIOBHOTO MO3Ta. [PyTITy cpaBHEHUS
cocraBui 40 310pOBBIX TOOPOBOJIBLEB B Bo3pacte 22—32,5
JIET, COCTOSTHHUE 3/I0POBbsT KOTOPBIX GBLIO MOATBEPIK/ICHO KJIH-
HUYECKUMU 1 JTAOOPATOPHBIMIE HCCTIe0BaHUsIMI (Ta0I. 2).

Kinndeckue 1 GMOXUMITYECKIE TaHHbBIE KPOBH 3710~
POBBIX OOPOBOJIBIEB COOTBETCTBOBATHM HOPMATbHBIM
3HAYEHUSAM. Pe3yssraTel NCCaeJOBAaHII KPOBH TAIMEHTOB
1-ii u 2-1 rpynn He BhIABUIIN GOJIBIINX pasandnil (Tabur. 2).
CpaBHUTEIBHBII aHAIN3 TaO0PATOPHBIX OKA3aTeel Tal-

group, on day 124+101; in the second group, on day
137£130 (P>0.05) (table 1). As noted above, the first group
included patients with long-term disorders of consciousness:
in 10 cases they were in the vegetative state (VS) and in 20
cases they had minimally conscious state (MCS). Patients
with local brain damage (n=24) were in a clear conscious-
ness; symptoms of local brain damage dominated in the clin-
ical picture. The reference group consisted of 40 healthy
volunteers aged 22—32.5 years, whose health status was con-
firmed by clinical and laboratory studies (table 2).

Clinical and biochemical parameters of blood of
healthy volunteers were within normal limits. The blood test
findings did not demonstrate great differences between pa-
tients of groups 1 and 2 (table 2). A comparative analysis of
lab test parameters of patients in two groups and healthy
subjects demonstrated the following differences: higher val-
ues of C-reactive protein and ESR were found in patients,
probably due to invasive procedures [11]. Significantly
lower values of total protein were found in patients mainly
due to decreased albumin level; this may be explained by
consequences of liver impairment in the acute period of the
disease accompanied by a comatose state, presumably due
to sepsis and/or intensive drug therapy [12]. The assump-
tion is confirmed by significantly higher AST and ALT levels
in patients compared with healthy subjects. No significant
changes in clinical parameters of blood and coagulation sys-
tem in patients were found.

Inclusion criteria: patients in the VS or with MCS
after a traumatic and non-traumatic severe brain injury and
with local brain lesions, outside the acute period of the dis-
ease, with signs of stabilization of the clinical presentation.

Non-inclusion criteria: frequent extrasystole (more than
10 per minute), ciliary arrhythmia, pathology of heart valves,
active inflammation, sepsis, respiratory and heart failure, pe-
ripheral or global edema, hypotension (SBP<100 mmHg), se-
vere anemia, renal failure.

Exclusion criteria (inability to cary out protocol-spec-
ified tests): orthostatic hypotension and postural orthostatic
tachycardia syndrome (POTS): increased heart rate in an in-
clined position by 30 beats/min compared to that in the hor-
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Ta6Jmua 2. KiMHauko-0MoXUMHUYeCKHe I0Ka3aTen ManueHToOB C I[I/Iq.)(l)y(}HbIMl/l, JIOKAJIbHBIMH MOPAKEHUAMH I'OJIOBHOTO

MO3ra U 310POBbIX 100poBoJbIes (M+SD).

Table 2. Clinical and biochemical parameters of patients with diffuse, local brain lesions and healthy volunteers.

Parameters Values of parameters in groups Significance
Group 1, n=30 Group 2, n=24 Group 3, n=40 of intergroup differences

M=SD M=SD M=SD t, . t, 3 ty
Hemoglobin, g/1 122.00+11.9  119.80+12.7 131.5+8.5 0.57 3.09* 3.77*
RBC, x1012/1 4.20+0.44 4.30+0.16 4.44%0.30 0.09 2.33* 2.40*
Hematocrit, % 36.20+3.76 38.80+2.33 38.6+2.24 2.65* 2.57* 0.31
WBC, x109/1 7.60+1.57 8.20+2.48 5.77+1.43 0.95 4.24% 4.14%
Platelets, (x10%/1 304.50£94.3  283.80+136.2 240+39.4 0.57 2.90* 1.44
ESR, mm/h 8.70+8.70 12.80+0.70 5.5+2.5 2.10* 1.60 15.70%
Total protein, g/1 63.30%4.20 65.30£1.91 71.7+4.7 1.32 5.02% 10.15%
Albumin, g/1 33.00£6.50 36.20+2.82 40.5+6.5 2.86* 5.07* 3.33*
Total bilirubin, pmol/I 7.05+3.08 9.20+5.51 11.2+2.7 1.57 4.93* 1.56
Urea, mmol/| 4.50+1.44 4.80+0.42 3.4%0.6 0.31 3.25% 9.85*
Creatinine, pmol /1 56.80£14.90  76.20+18.90 70.5+9.9 3.69* 3.62% 1.36
Glucose, mmol/I 5.00+0.59 5.50+0.69 4.56+0.47 2.71% 2.88* 5.52*
Cholesterol, mmol /I 3.70+0.97 4.00+0.76 4.23+0.66 1.10 2.11* 1.15
ALT, U/L 26.50£14.80  26.20+31.30 11.9+£39 0.05 4.31% 3.39*
AST, U/L 21.70+8.77 20.00+11.03 18.6+2.5 0.69 0.91 0.91
C-reactive protein, mg/! 14.50+9.88 9.70+1.99 1.53%1.4 2.13* 5.83* 16.71%
APTT, s 31.10£2.78 32.80+4.95 32.0+2.99 1.38 0.15 0.67
Fibrinogen, g/1 3.90+0.99 4.00+1.48 3.85+0.99 0.25 0.15 0.53

Note. ALT — alanine aminotransferase; AST — aspartate aminotransferase; APTT — activated partial thromboplastin time; t — t-test;

* — significance of differences (P<0.05) at t>2.03.

IIpumeuanue. /[na tabr. 1, 2: Parameters — napamerpsl; significance of intergroup differences — gocToBepHOCTD MEKIPYIIIOBBIX pas-
snunit; RBC — apurpormre;; WBC — seiikonuntst; platelets — tpomborurer; ESR — CO9; total — o6mmii; protein — 6esiox; urea —
mouesnHa; ALT — anannn-amunorpancdepasa; AST — acnaprar-amunorpancdepasa; C-reactive — C-peakrunsiit; APTT — akrusu-
poBaHHOe YacTHYHOEe TPOMOOILIACTUHOBOE BpeMsl. t — kpurepuii CtbiogenTa; * — goctoBepHocTb pasiuunii (p<0,05) npu t>2,03.

€HTOB JIBYX IPYIIIT U 3[I0POBbIX CYOBEKTOB BBISBUII CIIE/IYIO-
ngpe pazanaus: Gosiee BbIcokue nokazaresin C-peakTHBHOTO
Geaka u COI y NaIlUenToB, 4To, BEPOATHO, OBLIO CBSIZAHO ¢
WHBAa3WBHBIMU TIporierypamu [11]. Y marmenToB BbISIBIEHbBI
JIOCTOBEPHO GoJiee HU3KME 3HAUeHUs 00Iero Geska, B oc-
HOBHOM, 32 CYET CHIDKEHUsI COIEPKaHIsI albOyMUHa, BO3-
MOKHBIM 0OBSICHEHHEM KOTOPOTO SIBJISIETCSI TTOCTEACTBISI
HapyIeHust GyHKIMU TleYeHn B 0CTPOM Hepuojie 3a6oseBa-
Hug [12]. DTo mpennonoxeHre TOATBEPKAAETCS TOCTO-
BepHO Oosiee BhicOKMMHU TokazareasamMu AcAT u AAT y
MAIMEHTOB [0 CPABHEHWIO CO 3[0POBBIMU CYOBEKTAMU.
3HAYNMBIX M3MEHEeHU I KINHIUECKUX [T0Ka3aTesieil KpOBU 1
CBEPTHIBAIOIIE CUCTEMBI Y TTAI[EHTOB HE BBISIBUJIN.

Kputepun BKIIOYEHUS TTAIUEHTOB B MCCIE0OBAHIE:
narenTtsl B BC, i ¢ CMC nocsie Ts:keTbIX TOBPEKIeHITH
TOJIOBHOTO MO3Ta TPABMATHYECKOTO U HETPABMATHYECKOTO
reHe3a M € JIOKAJIbHBIMU MOPAKEHUSIMI TOJIOBHOTO MO3Ta
BHE OCTPOTO Tleprojia 60Ie3HN, ¢ IPU3HAKAMK CcTabuIn3a-
Y KJIMHUTYECKON KapTUHBI.

Kputepun He BKJIIOUEHHS: 4aCTast 9KCTPACUCTOIUS
(6osee 10 B MuHYTY), MeplaTeIbHAs APUTMUS, ATOJIOTHS
KJIAIIAHOB CEP/Ia, aKTUBHBIN BOCIAJIUTENBHBINH MTPOIIECC,
CETICHC, JIbIXaTeJIbHAs U CepP/IeTHAsT HeJOCTATOYHOCTh, TIepH-
dbepuueckue Wiy riaobaIbHble OTEKH, apTepHaIbHas THITO-
tensust (CA/l meree 100 MM pPT. CT.), BBIpaskeHHAs aHEMUSI,
HoYeyHast HeJIOCTATOYHOCTb.

Kputepun nckimodyeHust (HEBOZMOKHOCTD TIPOBeJIe-
HUSI TIOJTHOTO MTPOTOKOJIA UCCIIEIOBAHYIS ): PA3BUTHE OPTO-
CTaTUYECKOW THUIOTEH3WH W CHHIPOMA IOCTYPaJbHON
oprocratndeckoii Taxukapauu (CIIOT): ysesnuernne HCC
B HAKJIOHHOM T0J10:keHIH Ha 30 y1I/MHH TI0 CPaBHEHUIO CO
3HAYEHHEM B TOPU30HTAIBHOM TIOJIOKEHNH, JIOO0 YBeJInde-
rne YCC mo 120 u 60ee [13].

Bcex maruenTsl, BKIIOYEHHBIX B JAHHOE HCCJIe[0Ba-
He, 00CITIeI0BATIN O[HUM anapaTHbiM Komiiekcom TFM

izontal position, or increased heart rate to 120 or more [13].

All patients enrolled in this study were examined by
the same TFM 3040i hardware complex using a tilt table
with an electric drive according to the same protocol, which
consisted of the following:

The test was conducted in the morning on an empty
stomach, the patient was placed on a tilt table in a horizontal
position;

 registration of all parameters to be measured in
real time within 10 minutes;

* tilt to 30° and registration of the hemodynamic pa-
rameters within 10 minutes. When exclusion criteria occur:
OH or POTS: the patient was immediately transferred to a
horizontal position;

* tilt to 60° and registration of all parameters within
10 minutes.

After the registration period, the subject returned to
the horizontal position and the electrodeswere removed.

A comprehensive analysis of systemic hemodynamic
parameters in all subjects was carried out using a multifunc-
tional Task Force Monitor. The following parameters were
recorded:

* brachial blood pressure (SBP, DBP) using an os-
cillometric method,

* beat to beat blood pressure using a finger clip heart
rate sensor; its calibration was carried out using brachial BP
data once a minute,

 heart rate (HR) was determined by continuous
measurement of R-R interval during ECG,

*  ECG was recorded using four electrodes located
on the chest, using the original technique of bipolar two-
channel electrocardiography.

The stroke output (SO) was measured by impedance
cardiography using a software based on the Kubicek for-
mula [14].
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Kanungeckas mpakTuka

3040i ¢ npumeHeHreM HakJIoHHOTO cTosa (tilt table) ¢ asek-
TPUYECKUM ITPHBOJIOM B YCJIOBUSIX €JINHOTO TIPOTOKOJIA, KO-
TOPBII COCTOSII B CJIEYIONIEM:

* JCCJIeJIOBaHME TIPOBOJMUJIM B YTPEHHHE 4Yachl
HATOIIAK, MAIlMeHTa Pa3MeIaln Ha HAKJIOHHOM CTOJIe B TO-
PHM30HTATIBHOM IT0JIOKEHHH;

*  PETUCTPUPOBAJIN BCe U3MeEpPsieMble apaMeTphl B
peasibHOM MaciiTabe BpeMeHu B Tederue 10 MuH.;

* HaksioH Ha 30° 1 perucTparms mapaMmeTpoB TeMo-
mHaMuKHY B Tedenre 10 munyT. [Ipu nosisiiennn kpurepues
uckmouernst: O mmm CIIOT, marmenTa HeMe/[JIeHHO Tiepe-
BOJIMJIN B TOPU30HTAIBHOE MOJIOKEHHUE;

* HaKJIOH UCIBITyeMbIX 710 60° 1 permcrparus Bcex
napameTpoB B TeueHue 10 MuH.;

* 110 UCTEYEHUN MEePUOJA PETUCTPAIIH, UCIBITYe-
MOTO BO3BPAIAJIN B TOPH30HTAIBHOE MTOJIOKEHIE 1 ITPOBO-
VTN CHSITHE 3JIEKTPOJIOB.

KomriekcHblii anains rnokasateseil CHCTeMHOM reMo-
JIMTHAMUKH Y BCEX HCIIBITYEMBIX IIPOBO/NJIN C TTOMOIIBIO
MHOro(dyHKIMoHanIbHOro MoHuTopa Task Force Monitor.
Peructpuposai cieyoniie moKa3aTesin:

* Opaxmanbhoe aprepuanbroe maasienne (CAJI,
JTAJ]) c mpuMeHeHNeM OCIIMIIOMETPIYECKOTO METOJIA;

* apTEepPHAJBHOTO JIABJIEHH 32 KaXK/0€ CepledHoe
cokparienwe (beat to beat) ¢ momorbio manbIeBoro mwHMpa-
KPACHOTO JIATYMKA, €r0 KATHOPOBKY OCYIIECTBIISIN C TOMO-
b0 aHHbIX OpaxuaibHoro A/l 1 pas B MUHyTY;

* vacroty cepaeunbix cokpamiernii (HCC) omnpeje-
JISIVL € TIOMOIIIBIO TIePMaHEHTHOTO n3Mepernst R—R unTep-
Basia Ha JDKI;

*  OIKI peructpupoBasu ¢ TOMOIIBIO YETHIPEX dJIEK-
TPOJIOB, PACTIOJIOKEHHBIX HA TPYAHOI KJIETKE, C TIPIMEHe-
HIEM OPUTUHAIBHOTO METO/A OUTIOJISIPHON /IBYXKaHATbHOIT
aJleKTpoKapauorpadum.

Vaapubiii o6bem (YO) usmepsiin ¢ IIOMOIIbBIO Me-
TOJIA MMIIEIAHCHON Kapinorpaduu ¢ MOMOIIbIO KOMIIBIO-
TEPHOIT TPOTPaMMBI, B OCHOBE KOTOPOIi Jieskana hopmyra
Ky6uuexa [14].

MunyTHbII 06beM KpoBooOpaiiernst (MOK) oueru-
Basn kak npoussenenne YO u YHCC,

O6mee nepudepuueckoe conporusierne (OIIC)
PaCCYMTBIBAIIY C TIOMOIIBIO KOMITBIOTEPA MOHHUTOPA TT0 hOp-
mysie: OTIC=CAJl — CBJI ® 1332 ¢ 60 / MOK (;1/MuH),
rne CAZl — cpemnnee A/l; CB/l —cuctemHoe BeHO3HOE /aBITe-
nne; 1332 — xoapdurment nepeBozia FanHbIX B cuctemy CU.

CraTHCTHYeCKUI aHAIN3 IAHHBIX TPOBEJH C TIOMO-
IIBIO TTAKeTA CTATUCTHYECKUX TTporpaMm «CratucTrra-10».

O6cieioBatie 3/I0POBBIX 0OPOBOJIBIEB TIPOBOJINIIN
TEM JKe alapaTHbIM KOMIIJIEKCOM C TPUMEHEHNEM acCHB-
HoM oprocratudeckoii mpobsr (ITOIT) 0-60°. ITpoTokos
ITOII 0-30°-60° mpumMeHNTH CHIeTATBHO JI7IsT PAHHEN, 10-
KJIMHIYECKOM IMarHOCTUKH OPTOCTATHIECKUX HAPYIIECHUH
TeMOJIMHAMUKY Y HAIIMEHTOB C MOCJIECTBUAMHE TSIXKEJIBIX
MOpaKEeHNH TOJIOBHOTO Mo3ra. CpaBHUTEIBHBII aHAIN3 JIaH-
HBIX 3/10POBbIX 100POBOJIBIIEB M NAlMeHTOB 1-if 1 2-ii rpynn
TTPOBOIMJIN TOJIBKO [1715T TIoJtoskeHuit 0° n 60°.

Opna manmenTtka 2-it tpymmsr mocae HMK, 6bira vic-
KJIIOYEHA M3 FICCIIE/IOBAHNS B CBS3U C HAIMYUEM KPHTEPUSsT
nuckmouernst (CA/l < 100 mm pr. cT.).

Pe3yibrarhl 1 00Cy:KA€eHHE

Oprocraruyeckue U3MEHEHUS FeMOMHAMUKI Y
HALMEHTOB U 3/[0POBbIX 00POBOJILILIEB [1PECTAB/ICHDI
B TabI. 3.

The cardiac output (CO) was determined as a product
of SO and CO.

The total peripheral resistance (TPR) was calcu-
lated using a computer monitor according to the formula:
TPR = mBP-SVP 1332¢60/CO (I/min), where mBP is
mean blood pressure, SVP is systemic venous pressure,
1332 is the coefficient of data conversion to SI units.

The statistical analysis was carried out using the Sta-
tistica-10 software package.

Examination of healthy volunteers was carried out by
the same hardware complex using passive orthostatic test
(POT) 0-60°. POP protocol 0-30°-60° was used specifi-
cally for early, preclinical diagnosis of orthostatic hemody-
namic disorders in patients with the consequences of severe
brain lesions. A comparative analysis of data from healthy
volunteers and group 1 and 2 patients was carried out only
for positions at 0° and 60°.

1 patient from group 2 after CVD was withdrawn from
the study due to exclusion criterion (SBP < 100 mmHg).

Results and Discussion

Orthostatic hemodynamic changes in patients
and healthy volunteers are presented in table 3.

A comparative analysis of hemodynamic param-
eters in a horizontal position demonstrated a number
of significant differences. In healthy volunteers, euki-
netic type of blood circulation was observed in a hor-
izontal position. The hypokinetic type prevailed in
patients. Significantly higher SO and CO values and
lower SBP, DBP, HR, TPR were found in healthy sub-
jects compared to patients (see table. 3). HR was sig-
nificantly higher and SO was significantly lower in the
horizontal position in patients of group 1 than in
group 2.

At a tilt of 30°, only insignificant if any changes
in hemodynamics were observed in 26 patients of the
first group and 23 patients of the second group. In
both groups, there was an increase in heart rate by 7%,
a decrease in SO by 5% and 9%, respectively, a 4% in-
crease of CO in the first group and 2% decrease in the
second group, with minor TPR changes in both
groups. The intergroup differences of hemodynamic
parameters were the same in the horizontal position
and at a tilt of 30°. Orthostatic disorders were found
in 2 patients in the VS after TBI, in 1 patient in the
VS after post-hypoxic brain damage and in 1 patient
with MCS after TBI. One patient developed POTS at
the 5" minute of 30° tilt with a HR increase from 92
to 130 beats / min with a tendency to further increase
without a decrease in SBP. The test was immediately
discontinued. Orthostatic hypotension with a de-
crease in SBP by 20 mmHg and more within 3—6 min-
utes of the 30° tilt was observed in 3 patients of the
first group at a 30° tilt. The study was immediately
stopped, hemodynamic stabilization was observed
2-3 minutes after returning to the horizontal position.

The 60¢ tilt caused a 10% decrease in SO in pa-
tients of groups 1 and 2, and by 26% in healthy sub-
jects compared to the values in the horizontal position.
There was a 28.2% increase in heart rate in patients of
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TaGauua 3. IlokasaTenn CHCTEMHOI FeMOANHAMUKY Y MaLUEHTOB ¢ AU Y3HBIMH, JTOKAIbHBIMH NOBPE:KACHUSIMH IO~
JIOBHOT'O MO3Ta M Y 37I0POBbIX 100POBOJIbLIEB IPHU IIACCUBHOM OpTOocTaTHYecKoi mpode 0—30-60°.
Table 3. Parameters of systemic hemodynamics in patients with diffuse, local brain damage and in healthy volunteers

with passive orthostatic test (0-30-60°).

Parameters Values of parameters in groups Significance
Group 1, n=26 Group 2, n=23 Group 3, n=40 of intergroup differences
M=SD M=SD M=SD t [ ty
Horizontal position
Heart rate, beat/min 86.2+17.5 76.6£15.6 66.0+8.8 2.1 6.6* 3.6*
SBP, mmHg 124.1£16.1 121.4+15.4 113.948.2 0.6 3.5% 2.6*
DBP, mmHg 85.3+13.9 83.3+12.1 74.0£5.9 0.5 4.7* 4.3*
SO, ml 53.9+11.1 69.2+£25.2 102.7+24.6 2.8* 9.7* 5.2%
CO, l/min 4.6+0.7 5.2+1.8 6.7+1.6 1.6 6.5% 3.5%
TPR, dynesecm™ 1758.6£298.3 1629.4%492.4  1093.6%£249.3 1.1 10.0* 5.9*
30° tilt
Heart rate, beat/min 92.7+18.3 82.9+17.8 1.9
SBP, mmHg 123.2+£15.4 123.0+16.3 0.04
DBP, mmHg 88.0+13.9 83.3+12.7 0.4
SO, ml 51.3+7.1 62.9£22.1 2.5%
CO, I/min 4.8+1.0 5.1+18 0.9
TPR, dynesecm™ 1745.6+402.0 1665.9+465.9 0.6
60° tilt

Heart rate, beat/min 110.5£17.7 94.8+18.9 80.8+10.1 3.0* 8.8* 3.9*%
SBP, mmHg 127.1+16.8 124.9+20.8 111.9+10.9 0.4 4.5% 3.3*
DBP, mmHg 91.7+14.8 89.0+17.6 75.0£8.9 0.6 5.8% 4.2%
SO, ml 48.7+6.2 61.6£20.3 76.1+12.2 3.0* 10.4* 3.6%
CO, I/min 5.4%+0.7 5.84+2.1 6.1£0.9 0.9 3.2%* 0.8
TPR, dynesecm? 1583.2£349.5 1502.0£367.4 1174.8+£225.6 0.8 5.8% 4.4*

Note. ¢;_» — t-test for each hemodynamic parameter when comparing variables from groups 1 and 2; ¢;,_3 — when comparing variables
from groups 1 and 3; ¢, 3 — when comparing variables from groups 2 and 3. * — differences were significant (P<0.05) at t=2.03 and
more. Per-protocol populations of groups 1 and 2 were included the statistical analysis.

ITpumeuanue. Horizontal position — ropusonTanbHOe MONOKEHNE; tilt — HakaoH; Heart rate — YCC; beat — ynap; SBP — CAJT; DBP
— AAJL; SO — YO; CO — MOK; TPR — OIIC. t;_, — kputepuit CtblojenTa JIst Kax/0ro napaMeTpa reMoAnHaMUKY [IPU CPAaBHEHUN
fanubix 1-# n 2-ii rpynis; ¢4_3 — 0pu cpaBHeHMM JaHHbIX 1-it 1 3-if rpyni; £, 3 — IpU cpaBHeHUU AaHHbIX 2-if u 3-ii rpyni. * — pas-
smruns gocrosepunl (p<0,05) npu t=2,03 u Gosee. B cratuctudeckuii ananus Obud BKIIOYEHBI NaienTsl 1-it n 2-if rpym, obcieno-

BaHHbIE 110 ITOJIHOMY IIPOTOKOJIY.

B cratuctuyecknii ananna BKIIOYNIIN TTAI[UEH-
ToB 1-if u 2-if TpyIII, 0OCTENOBAHHBIX 110 HOJHOMY
IPOTOKOJTY.

CpaBHUTEIbHDIN aHAIU3 [TOKa3aTeell TeMO/I1-
HAMUKH B TOPU30HTATIBHOM MOJIOKEHUU UCTIBITYEMbIX
BBISIBUJI PSI/L IOCTOBEPHBIX Pa3inynii. Y 3/10pOBBIX
MOOGPOBOJIBIIEB B TOPU3OHTAJIBHOM  IOJOKEHUN
HAOJTI0/Ia/Il 9YKUHETHYECKUH TUIT KPOBOOOPAIIEHNUSL.
VY nanueHToB npeodianan THIIOKUHETHYECKII THIL.
locTosepro Gosee Boicokue 3uavenus YO u MOK u
6osee nuskue nokasarean CAJl, JIAJ], YCC u OIIC
BBISIBUJIM Y 3/I0POBBIX CYOBEKTOB 110 CPABHEHUIO C
nanuerramu (1adi. 3). B ropusoHTaIbHOM MOJIOKE-
HUK y maruerToB 1-if rpynist tokazarenun YCC Obuin
JIOCTOBEPHO BbITe, 8 YO — I0CTOBEPHO HUIKE, YEM BO
2-ii Tpytte.

[Ipu makmone Ha 30° y 26-u nanuentoB 1-it
IPYIIBL Uy 23-X HAIUEHTOB 2-ii TPyl HAOJII0IAIN
HEe3HAYNTEIbHbIE 1 HEJIOCTOBEPHDIE N3MEHEHUS TEMO-
nuHaMuKY, B 06enx rpymnax HabJIIOMau yBeIdeHe
YCC na 7%, cumxenue YO na 5 1 9% coorBeTcTBEeH-
Ho, yBesandenue na 4% MOK B 1-it rpyrie u camke-
Hue Ha 2% 9TOTo IOoKazaTessd BO 2-i rpyiiie, npu
He3HaunTebHbIX u3Menenusix OTIC B obenx rpymiax.
MesKrpyIIoBbie pa3indrs TeMOANHAMUIECKUX TTapa-
METPOB B TOPU30HTATHHOM MOJOKEHUH U ITPU HAKJIO-

group 1, a 23.4% decrease in patients with local lesions
and a 13.6% decrease in healthy subjects. An increase
in HR and a moderate decrease in SO in the tilt posi-
tion caused minor CO changes in the tilt position,
which increased from 4.6£0.7 to 5.4%0.7 1 /min in pa-
tients of group 1 and from 5.2+1.8 to 5.842.1 I/min
with local lesions. There was a moderate decrease from
6.7£1.6 to 6.1+0.9 1 /min in the group of healthy vol-
unteers. TPR slightly decreased in patients of groups
1 and 2, and slightly increased in healthy subjects; all
changes in this parameter were insignificant. At a 60e
tilt. There was a 2.4% increase in SBP in group 1 pa-
tients and a 2.8% increase in patients with local le-
sions; in the group of healthy subjects, there was a
slight decrease in SBP by 1.8%; the changes in SBP
values were insignificant (P>0.05).

Changes in systemic hemodynamics determine
the SBP deviation with changes in body position. This
parameter is an important criterion of the orthostatic
hemodynamic stability. The SBP changes during or-
thostatic tests give basis to diagnose orthostatic cir-
culatory disorders [8]. In this study, orthostatic
changes in SBP were insignificant in all groups of sub-
jects who underwent per-protocol examination.

The redistribution of blood, which occurs when
a person tilts his head up or in a vertical position is the
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He Ha 30° Gpuin oguHakoBbIMH. OpToCTaTHYECKUEe
HapyImieHus BoIABUAN y 2-X nanuenToB B BC nocire
UMT, y 1-ro martmenTa B BC nocie moctrumnoxcuye-
CKOTO TIOBPEK/IEHUS TOJIOBHOTO Mo3ra u'y 1-To manu-
enta ¢ CMC nocie UYMT. ¥ oxnoro namuenTta Ha 5-i
munyTe HakgoHa Ha 30° pazsuiica CIIOT c yBenunye-
nuem YCC ¢ 92 1o 130 yi/MuH ¢ TeHeHITneN K 1ab-
HelIeMy yBeJUYEHUIO TIPU OTCYTCTBUM CHUIKEHUS
CA/l. UccnenoBanvie HeMeIJIEHHO TIPEKpaTHii. Y 3-X
HanueHToB 1-i rpyImmbl npu Hakjiaone Ha 30° nabJio-
JIAJTA Pa3BUTHE OPTOCTATUYECKON TUTIOTEH3UN CO CHU-
sxenemM CAJl na 20 MM pr. cT. u Gosmee Ha 3—6-if
MunyTax Hakjaona na 30°. MccnenroBanme nemesieHHO
NpeKkpaTun, yepe3 2—3 MUHYTHI MTOCTE BO3BpaTa B
TOPU30HTAIBHOE MOJIOKeHe HabJI01a/ I cTabuIn3a-
IUIO TeMOIMHAMUKH.

Hakson na 60° Bei3Bas cumkenne YO na 10% y
nanuenToB 1-i u 2-ii TPy, a y 3/[0POBBIX UCIIBITYe-
MBIX Ha — 26% 110 CPaBHEHHIO C TOKA3ATEJISIMUA B TOPH-
30HTAJBHOM HoJIOKeHuu. Habmonanu ysennuenie
YCC na 28,2% y manuenToB 1-ii rpyrimsl, Ha 23,4% —
y TAIMEHTOB C JIOKAJbHBIMHU TMOPAKEHUSIMU W HA
13,6% — y 3mopoBbIxX uctbiTyeMbix. YBeanuernre HCC
n ymepentoe cumxkenvie YO B HAKJIOHHOM TOJIOKe-
HUU SIBUJIMCh IIPUYMHON HE3HAUYUTETbHBIX UBMEHEHU
MOK B HaKJIOHHOM TIOJIO’KEHUH, KOTOPbIT YBEJTMYLII-
cst ¢ 4,6%0, 7 1o 5,4+0,7 1/MuH y nmaineHToB 1-ii rpy-
eI, ¢ 5,2%1,8 10 5,8%2,1 j1/MuH ¢ JIOKaILHBIMU ITOpa-
JKEHUsMM. B IpyIme 340pOBBIX A00POBOJIBIEB
MIPOU30IILIO YMEPEHHOE CHUIKEHME ITOTO MTOKa3aTesI
¢ 6,7+1,6 10 6,1+0,9 51/mun. OIIC y martuenToB 1-it u
2-1 TPYIIT HE3HAYNTEIBHO CHUKAJIOCH, & Y 3/TOPOBBIX
UCITBITYEMBIX HECKOJIBKO MOBBIIIANIOCH, BCE U3MEHe-
HUS JAHHOTO IMOKasaTesasd ObLIN HEZOCTOBEPHBIMI.
[Ipu nakmone na 60° y nartenToB 1-it TpyIIer oT™Meva-
aim yeesmuerne CA/Jl Ha 2,4%, ¢ TOKATbHBIMU TTOpasKe-
HusaMu — Ha 2,8%, a B TPyIIIe 310POBBIX CyObeKTOB
nabiozany HesHauurenabnoe cumkenne CAJl — Ha
1,8%, usmenenus nokasaresnein CAJl 6bL1u HeLOCTO-
BepHbIMH (p>0,05).

W3menenus nmokasarejeil CHCTEMHOI TeMO/I1-
HaMuKU orpeessior otkiaonenus CA/l npu uzmene-
HUSIX TTOJIOKEHUST Tesa. JlanHblIii ToKa3aTe b SIBJISeTCs
BayKHBIM KPUTEPHEM OPTOCTATUYECKON CTaOMIbHOCTU
remopmHamuku. menno namenenust CAJl Bo Bpems
OPTOCTATUYECKKX MIPOG JAIOT OCHOBAHUE AUATHOCTHU-
pPOBaTh OPTOCTATHYECKKE HapyIIeHUsT KpoBooOpaliie-
nus [8]. B nacrosiem uccsieoBaHuM BO BCEX TPYII-
HaxX HCIBITYeMbIX, O0CIeZOBAHHBIX II0 IIOJHOMY
IPOTOKOIY, oprocTarnueckue usmenenns CAJL GbLiu
HE3HAYNTETbHBIMHU.

OcHOBHOI IPUYNHOM OPTOCTATUYECKUX U3MEHE-
HUM TeMOJMHAMUKHU SIBJISIETCS TlepepacIiipejiesienie
KPOBU, KOTOPOE MMPOUCXO/IUT TIPU HAKJIOHAX YeJIOBEKA
TOJIOBOW BBEPX WJIM B BEPTUKAJIBLHOM ITOJIOKEHWH.
Vamenenue rosoxeHne MPpUBOUT K JIETTOHUPOBAHUIO
YacTH KPOBU B HUZKHUX OT/IEJIAX COCY/IUCTON CUCTEMBI,
YTO BBI3BIBAET CHUKEHNE BEHO3HOTO MTPUTOKA K CEP/I-
1y, YMEHBIIEHUIO JIaBJIeHUS HATTOJIHEH U TTPeJICEPIUT,

main cause of orthostatic changes in hemodynamics.
The change in the position leads to the deposition of
blood in the lower parts of the vascular system, which
causes a decrease in venous flow to the heart, a de-
crease in atrial filling pressure, a decrease in SO, acti-
vation of sympathetic baroreflex and activation of all
adaptive systems of CVS regulation. All these
processes that ensure the normal constancy of the dis-
tribution of organ blood flows, and, above all, the
brain, were discussed in the literature review [15]. It
is obvious that in severe brain damage, the function of
the most complex structure of blood circulation regu-
lation is impaired, which affects the adaptive processes
involved in changes in the position of the body. Under
these conditions, verticalization, which is essential for
the beginning and successful implementation of reha-
bilitation measures and potentially preventing is-
chemic processes in the affected brain should be
carried out under the control of hemodynamic param-
eters. There is a lack of information about orthostatic
changes in hemodynamics in patients with long-term
impairment of consciousness after severe traumatic
and non-traumatic brain damage. Literary data are re-
lated either to acute periods or to the nearest time in-
tervals. It is shown that OH is observed in more than
a half of stroke patients, which significantly affects
their rehabilitation [16]. In patients after severe TBI
who are unconscious, verticalization causes OH in
most cases [17]. These data are not consistent with the
results of this study, which may be due to different
time of verticalization attempts after the onset of the
disease. The same study showed that the same proto-
col of verticalization using a device for walk simula-
tion in a tilt position contributes to a significant
reduction in orthostatic hemodynamic disorders.
More and more studies show that this type of verti-
calization accelerates patients' recovery from the VS
and MCS and reduces the ICU stay [18, 19]. The
causes of orthostatic disorders in such patients are di-
verse. They are associated with impaired regulation of
the sympathetic system, blockade of the calf muscle
pump caused by paralysis and low muscle tone of anti-
gravity muscles [20]. Most patients with cerebral cir-
culation disorders suffer from arterial hypertension
(AH), whose drug treatment of may be complicated
by OH [21]. It should be noted that normally, with
changes in the body position, the constancy of organ
blood flows is ensured not only by the activation of
the autonomous sympathetic nervous system, but also
by the renin-angiotensin-aldosterone system, sympa-
thoadrenal and hypothalamic-pituitary systems [22].
Inadequate activation of individual parts of this adap-
tive system can cause orthostatic hemodynamic dis-
orders [23, 24]. The absence of significant SBP
changes during changes of the body position is an ob-
jective criterion of adequate function of all adaptive
systems. At the same time, the SBP stability in pa-
tients with consequences of severe brain damage does
not mean the preservation of physiological mecha-
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yMmenbiierus YO, akTHBAIUU CUMIIATHIECKOTO Gapo-
pediiekca M aKTUBAIMU BCEX AANTUBHBIX CUCTEM
peryasinuu CCC. Bee atu mipotieccesl, obeciednBaio-
1IKe B HOpMe TIOCTOSTHCTBO paciipe/ie/IeHus OPraHHoTo
KPOBOTOKA, U, TIPEK/IE BCETO, TOJIOBHOTO MO3Ta, pac-
CMOTpeHBI HaM# B 0630pe mrepatypsl [15]. Cosep-
MIEHHO OYEBUIHO, YTO MPHU TSKEJIBIX TOBPEXKACHUIX
TOJIOBHOTO MO3Ta IPOMCXO/IUT HapyleHue GyHKINu
CJIOXKHEHIIEH CTPYKTYPBI PETYJIAIIN KPoBoobpaiiie-
HUS, 4TO BJAUSET HA /IaITUBHBIE ITPOIECCHI TIPU U3Me-
HEHUSX MTOJIOKEHUS Tesla. B aTuX ycaoBuax BepTuka-
JIM3AIUSA, KOTOPAs ABJISETCS Kpaiite HeoOX0MMOii st
HavaJia v yCIENTHON pean3aliuu peabuinTalinoHHbIX
MEpPOTIPUSITUH, HO HECYIIasi yrpo3y yriayOJeHust uiie-
MUU B IOPAKEHHOM TOJIOBHOM MO3Te, I0JIZKHA ITPOBO-
JIUTHCA TIOJT KOHTPOJIEM TeMOIMHAMUYCCKUX TTapaMeT-
pos. Cymecrsyer gebunur wundopmanuu 06
OPTOCTATUYECKUX W3MEHEHUSAX TeMOAMHAMUKUA Y
MAIMEHTOB C JJINTEIBbHBIMA CPOKAMU HapyIICHUS
CO3HAHUA TIOCJIEe TSKEBIX TTOBPEXKAEHN TOJTOBHOTO
MO3Ta TPaBMATUYEeCKOTO U HETPAaBMATUYECKOTO reHe3a.
[IpencraBiennpie B JuTEepaType JaHHbIE KaCAIOTCS
6o ocTporo mepuoa, aubo GaMKaiiero Kk Hemy
unrepsasia spemenn. [lokaszano, uto OT Habsonaercs
y 6oJsiee yeM TIOJIOBUHBI MAIUEHTOB, TEPEHECITNX
UHCYJIBT, 4TO 3HAYUMO BJIUSET HA UX PeabUIMTAINIO
[16]. ¥ maruenToB nocite tsixenoit YMT, naxozsmnmx-
cs1 B 6eCCO3HATETBHOM COCTOSTHUN BEPTUKATU3AIUSA B
GonpiumcTBe caydaes BoisbiBaer OI [17]. Otu man-
HbIe HE COTIJIACYIOTCS € Pe3yJbTaTaMHu HaCTOSIIETO
UCCIIEIOBAHUS, YTO MOKET OBITh CBSI3aHO C Pa3HBIMU
MeproIaMu BepTUKAIU3aIUU. B TOM ke ncciaeioBaHnu
MOKA3aHO, 4TO TOT e MPOTOKOJ BEPTUKAJINUBAIUH C
MPUMEHEHNEM TIPUCTIOCOOIEHUS JIJIs UMUTATIUY [1arOB
B HAKJIOHHOM TIOJIO)KEHUU CIIOCOOCTBYET 3HAUMTEb-
HOMY CHUZKEHUIO OPTOCTATUYECKUX HAPYIIICHUI reMO-
nuHamMuky. Bee Goibliie TOsIBIsIeTCST MCCIIEI0BAHNUT, B
KOTOPBIX TIOKA3aHO, YTO TaKOH BUJ BEPTUKATU3AIINN
yckopsieT Boixoy naiuentoB u3 BC u CMC coznanus
U COKpAIaeT CPOKU MPeObIBAHNS MAIIUEHTOB B PEaHH-
MaIrmoHHbIX otaenenusx [ 18, 19]. Ilpuuunsl oprocTa-
TUYECKUX HAPYIIEHWH y TaKUX HAIMeHTOB MHOTO-
06pasHbl. VX CBA3BIBAIOT ¢ HAPYIIEHUEM PEryJIsIIUI
CHMITATHYECKOW CHUCTEMBI, OJIOKAI0N BEHO3HOTO HACO-
ca HOT, BBI3BAHHOTO TIApaInYaMi 1 HU3KUM MBbIIIIEY-
HBIM TOHYCOM aHTUTPaBUTAITMOHHBIX MbImy [20].
BosbmmHCTBO NAIMEeHTOB ¢ HAPYIIEHUIMHI MO3TOBOTO
KPOBOOOPAITEHUS CTPAJIAIOT aAPTEPUATBHON THIIEPTEH-
sueit (Al), mMeamkameHTO3HOE JeUYeHNE KOTOPOW,
MozkeT ocsoxkanThest O [21]. HeobxoaumMo 0TMeTHTD,
YTO B HOPMeE ITPU U3MEHEHUSIX MTOJIOKEHUS TeJla TOCTO-
SIHCTBO OPTaHHOTO KPOBOTOKa OGECHeYnBaeTcs He
TOJIBKO aKTHBallMell aBTOHOMHOI CHMIATHYeCKON
HEPBHOW CHUCTEMBI, HO M PEHUH-aHTUOTEH3NH-AJIb/10-
CTEPOHOBOI CUCTEMBbI, CUMIIATOA[PEHAJIOBOI U TUIIO-
Tasamo-runogusapuoii cucremamu [22]. Heanexsat-
Hasl aKTUBAIUS OT/IEIbHBIX YacTeH 9TOH aflaliTUBHOM
CUCTEMBI MOKET CTaTh MPUYUHON OPTOCTATUYCCKUX
Hapyirennii remogunamuku [23, 24]. OrcyrcTBue

nisms of blood circulation regulation. Probably, severe
diffuse brain damage contributes to the activation of
other mechanisms of orthostatic stabilization of blood
circulation, which require further study.

It is important to emphasize that the patients en-
rolled in this study survived an acute period of brain
damage of various origin and intensive care in intensive
care units. The in-hospital mortality rate is 14% [25]
among patients hospitalized due to severe traumatic
brain injuries and 21.3% [26] among patients with
acute stroke. The presented data on hemodynamic sta-
bility in 86% of patients who survived severe brain
damage were obtained in patients outside the acute pe-
riod (124£101.7 days after the onset of the disease),
which suggests that such hemodynamic stability is one
of the conditions determining survival in extreme con-
ditions. This stability may also be explained by peculi-
arities of management of patients in the intensive care
units, where the study was carried out.

Conclusion

This study demonstrated a hypokinetic type of
blood circulation in all patients with brain lesions; it
was more severe in patients with long-term impaired
consciousness after severe brain damage. The majority
of patients in this group presented satisfactory ortho-
static hemodynamic stability; different types of ortho-
static disorders were found in 14% of cases. A passive
orthostatic test (0—30-60°) allowed to diagnose or-
thostatic disorders at a slight tilt up to the onset of
clinical symptoms of brain hypoperfusion. The ob-
tained data indicate the need for hemodynamic mon-
itoring in the early stages of patients' verticalization.

3HaunTesbHbIX u3meHennit CA/l npu cmene rosoxe-
HUSI T€JIa ABJAETCA 0OBEKTUBHBIM KPUTEPUEM aJ[eK-
BaTHOI (DYHKITMM BCEX AIalITUBHBIX cCUCTEM. BMmecTe ¢
teM, crabusibHocTh CA/Jl y ALMEHTOB ¢ IIOCIeACTBUS-
MU TSKEJIbIX TIOBPEKIEHUI TOJIOBHOTO MO3Ta BOBCE He
03HAYaeT COXPAHHOCTh (DU3UOJIOTHUECKUX MEXAHU3-
MOB peryJisiiiuu KposooOpaienust. Bepositho, Tske-
sibie b dysHble TTOBPEKIEHNSI TOJIOBHOTO MO3Ta CII0-
COOCTBYIOT —~ aKTHBM3AlMM  WHBIX  MEXaHM3MOB
OPTOCTATHYECKON CTAOMIN3AIUU KPOBOOOPAIIEHUS,
KOTOPBIE TPEOYIOT U3YUEHUSI.

BakHO mouepKHYTh, YTO TAIUEHTDI, BKJIIOYEH-
Hbl€ B JAHHOE UCCJIEJI0BAHKE, BBIKUJIN TT0CJI€ HTEH-
CUBHOTO JIeYeHUs B OCTPOM II€PHOJIE TIOBPEKIEHUIT
rOJIOBHOTO MO3Ta PA3JINYHOro rexesa. JletaibHOCTD
CpPe/iU MAIMEHTOB C TSIKEJbIMU YePerHO-MO3TOBBIMU
TpaBMamu coctasisieT 14% [25], ot uHcyJibra B 0CT-
pom epuiozie — 21,3% [26]. [IpencraBientble qanHbie
0 cTabUIBHOCTH reMoAuHaMUKN y 86% MaluenTos,
BBIKUBIIUX [TOCJIE TSIXKEJIBIX TOBPEKAEH I TOJIOBHOTO
MO3ra, OBLIM TOJYYEHbI Y MAllUeHTOB BHE OCTPOTO
nepuoja nospesxxaenunit (124+101,7 aueii nocse naua-
J1a 3a60JIEBAHMUS ), UTO TIO3BOJISIET MPEAIONOKUTH, YTO
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Takas cTabUIbHOCTD TeMOANHAMUKH SIBJISIETCS OTHUM
13 YCIOBHH BBIKUBAHKST OPTaHM3Ma B 9KCTPEMAJIbHBIX
ycaoBuax. Ipyrum o6bsacHenneM mogo0Hoit cTabuib-
HOCTH MOTYT OBITh 0COGEHHOCTH BeJIeH ST TTAIlMeHTOB
B T1a/IaTax peaHnMaIlMOHHbIX OT/eJIEHUIA, T/1e TTPOBeJIH
PEICTaBJIEHHOE MCCIIeA0BAHNE,

3akiaoyeHue

B nactrosiiem uccsienoBaHuy BbISIBUJIN THIIOKU-
HETHYECKUIT TUII KPOBOOOPAIIEHUS Y BCEX MAIMEHTOB
C TIOBPEKIEHUSIMU TOJIOBHOTO MO3Ta, 00JIee BhIPasKEeH-
HBI{ y HAllMeHTOB C JUINTEJbHbIMU HapyHIEHUSIMU
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CO3HAHUS TIOCJIE TSIKEJBIX MTOBPEKIEHII TOJOBHOTO
Mo3ra. Y GOJIBIIUHCTBA TAIMEHTOB JJAHHOW IPYIIIIHI
HabJIIOIJIN YIOBJIETBOPUTETHHYIO OPTOCTATHYECKYIO
cTabUIBHOCTD TEMOIMHAMUKHY, B 14% Cily4acB BbIsIBU-
JIV pa3Hble TUIIBI OPTOCTATUYEeCKUX Hapyienuii. [1ac-
cuBHast oprocrarnyeckas mpodba 0—30—60° mossoJser
JIMAarHOCTUPOBATh OPTOCTATUYECKIE HAPYIIIEHUS TIPU
HE3HAYNTENbHOM HAKJIOHE /IO TIOSBIEHUs KIMHUYe-
CKUX CUMIITOMOB TUMONEPGY3Un TOJIOBHOTO MO3Ta.
IMosyueHHbIe TaHHbBIE CBUAETETBCTBYIOT O HEOOXO/IU-
MOCTH TIPOBE/IEHNs] TEMOTUHAMUYECKOTO MOHUTOPUH-
ra Ha HAYaJIbHBIX ATANAX BEPTUKAIU3AIUY TTAI[UEHTOB.
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