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The literature review explores various aspects of non-traumatic intracranial hemorrhages (NTIH), including epidemiology, prevention, etiological
factors, and clinical features. The search for relevant literature was conducted using databases such as PubMed, Web of Science, Scopus, and eLibrary,
covering the period from 2010 to 2023. A total of 1,100 sources were identified, and 68 articles were selected after analysis, reflecting the core topics
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BBEAEHMUE INTRODUCTION

B cOOTBETCTBMM C aHATOMMYECKOM KnaccuduKaumei, B OCHOBe Depending on the hemorrhage site, the following forms of

KOTOPOW NEXKUT YPOBEHb KPOBOU3AMAHMA B NOJOCTM Yepena, Bbiae-
NAT cnesyowmne Gopmbl BHYTPUYEPENHBIX KPOBOMBAMUAHUIA: BHY-
TpMMmo3roBoe KposomsnuaHue (BMK), cybapaxHonganbHoe KpoBous-
nusanue (CAK), cybaypanbHyto rematomy (CAI), BHYTpUXKeNyLouKoBoe
KposousnusaHue (BXK) n anuaypanbHyto rematomy (34r) [1, 2]. Ham-
60nee pacnpocTpaHEHHbIMM TUMAMKU HETPABMATUYECKOTO BHYTpUYE-
penHoro Kposousnuaxus (HBK) asnatorca BMK un CAK [2-4].
[emopparn4eckuin MHcynbT (TW) xapakTepusyeTca Kak KanHuye-
CKMI CUHAPOM, KOTOPbIW BO3HUKAET B Pe3y/bTaTte KPOBOWU3IUAHUA B
NosI0CTM Yepena. 3TO COCTOAHUE MOXKET bbITb 06YC/I0BNIEHO KaK Npw-

intracranial hemorrhage are identified: intracerebral hemorrhage
(ICH), subarachnoid hemorrhage (SAH), subdural hematoma
(SDH), intraventricular hemorrhage (IVH), and epidural hemato-
ma (EDH) [1, 2]. The most common types of non-traumatic intra-
cranial hemorrhage (NTIH) are ICH and SAH [2-4].

Hemorrhagic stroke (HS) is defined as a clinical syndrome re-
sulting from bleeding in the cranial cavity. This condition can arise
from acquired and hereditary anomalies related to disruptions in
blood vessel formation. These anomalies include organic chang-
es in the arterial vessels of the lenticulostriate zone, particularly
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06pPETEHHBIMM, TaK M HACNEACTBEHHBIMM AHOMAIMAMM, CBAZAHHbLIMM
C HapyweHUAMM npoLiecca GOPMMUPOBAHMA KPOBEHOCHBIX cocyoB. K
UMC/TY TaKMX aHOMAJIMI OTHOCATCA OpraHMYecKkue MpoLecchl B apTe-
PUANbHBIX COCYAAX NEHTUKYNIOCTPUAPHOM 30HbI MENKOTO U CPeAHEro
Kannbpa, 4acTo BO3HMKaloLLME BCAEACTBUE TMMNEPTOHMYECKOMN Bones-
HU, LepebpanbHble aHeBpU3Mbl (B 6o/bLIEN CTENEHM MeLIoTYaTble),
apTepMoBeHO3Hble MasibdOPMaLLM, aHTMOMbI MO3ra, AypasbHble ap-
TepuoBeHo3Hble dUCTyAbI 1 apyrue [5].

dnuaemunonorua U npopuaakTUKa HeTpaBMaTUYECKUX

BHYTPUUYEpPENHbIX KPOBOU3NUAHUIA

B coBpemeHHON anTepaTtype No 3NUAEMUONOTMN NpeacTasne-
Hbl AaHHble, OTParKaloLMe YacTOTy Pa3BUTUA YKa3aHHbIX NaToNOMMi
M PUCK HacTynneHus HebNaronpuATHLIX MCXOZLOoB. U3 Bcero cnekTpa
paccmaTpuBaemblx COCTOAHUM, Hanbosee YacTo BCTPeYaeMbIMM ABNSA-
I0TCA HeTPaBMaTUYECKME BHYTPMMO3roBble KpoBousnuaHua (HBMK),
KoTopble guarHocTupytotca B 80,8% cayvaes. ITO COCTOAHME XapaK-
Tepu3yeTca Pe3Koi aKCTpaBa3saLmeit KpoBM B NapeHxMmy Mosra [5-7].

' npepcTaBnseT coboit MHororpaHHoe 3abonesaHue ¢ LWNPO-
KMM CNEeKTPOM NepBOHAYANbHbIX KIMHUYECKUX CUMMNTOMOB, KOTOpble
MOTYT BapbMpOBaTb OT OTCYTCTBMA ABHbIX MPU3HAKOB A0 Hemen/1eH-
HOW cmepTW. ITo 3aboneBaHWe, akTyanbHOe 4/ COBPEeMeHHOro 0b-
LLeCTBa, BKNKOYAA IKOHOMMYECKM Pa3BUTblE CTPaHbI, €XXerofHo no-
pakaeT A0 YeTbIPEX MUAIMOHOB Ye0BEK NO BCEMY MUPY U ABAAETCA
TPeTbeN BeAyLLe NPUYMHON CMEPTHOCTU. B a3MaTCKMX CTpaHax naTto-
norua uepebpanbHbiX COCyL0B, B TOM uncne MM, cTaHOBUTCA Npuym-
HOM camoro 60o/bLLIOrO YMCa CMEPTE CPeay B3POCI0ro HaceneHns
[8, 9]. T cocTaBnseT fo 30% OT 0bLero Ymcia cayvaes MHCybTa. fle-
Ta/bHOCTb B OCTPOM nepuoge 3abonesaHus oueHmsaetcs B 40%-50%
[9, 10]. B Poccuitckoii denepaumm exerofHo GUKCMpytoT Ao 43 Tbicay
cnyvaes M, Toraa Kak B CLLA 3TOT noKasaTtesnb cocTaBaset 66 Tbicau.
Mocne nepeHecéHHOro MM Tpu YeTBEPTU BbIXKMBLUMX CTAHOBATCA NLA-
MM C yOOKOW MHBANMAHOCTbIO, YTPauMBas BOSMOXKHOCTb BO3BpaLLe-
HUA K NONHOLEHHOM KU3HW, YTO NPEACTaBAAET COOOM 3HAUUTENbHYIO
HarpysKy An8 rocyLapCTBEHHbIX U OOLECTBEHHbIX MHCTUTYTOB [11,
12].

YacToTa M B pasnnyHbIx nonynsaumax konebnetca ot 10 go 60
cnyyaes Ha 100000 yenosek. B 2014 rogy nHcynbt coctasun 19% ot
obLuero ymcna cmepteit B Poccuun 3a rodl, Torga Kak B pasBuUTbIX CTpa-
Hax EBponbi 1 CLUA 3TOT noka3aTenb Haxogunca B Avanasoxe ot 10 go
12% [1, 5-9]. AaHHble o pacnpoctpaHéHHocTM HBMK 3a nocnesHue
[1BaJLaTb JIeT NMOKa3bIBaOT onpeaenéHHyto BapuabenbHocTs [4, 9]. 3a
paccmaTpuBaemblii NepUog, UCCNeaoBaHMA OTMeYeHbl pa3Hoobpas-
Hble Pe3y/bTaTbl: OAHW NOATBEPMKAAIOT CTabUNbHOCTL MOKasaTenei
3abonesaemocty [13, 14], B To Bpems, Kak Apyrme GUKCUpytoT eé pocTt
[15]. B KOHTEKCTe COBPEMEHHBIX TEHAEHLMIA, KacaroLwmxca GakTopoB
PUCKa, OAHO M3 BO3MOMXKHbIX 0ObACHEHMI 3TOMY pa3HOObpa3nto 3a-
K/tOYaeTcA B TOM, YTO KonnyecTso cnyvaes HBMK, accoummpoBaHHbIxX
C apTepuanbHOM rMnepTeH3uneil, cokpallaetca bnarogapsa bonee ad-
beKTUBHOMY KOHTPO/IHO HaZ, 3TUM cOCTOAHMEM. OHAKO 3TOT NO3UTHB-
HbIl 3QdEKT YACTUUHO HUBENMPYETCA YBENUYEHWEM UYMCNA CyYaEeB,
CBA3aHHbIX C NPUEMOM BapdapmHa 1 CXOXKMX MPENapaToB, YTo BEAET K
BO3HMKHOBEHMIO HOBbIX cnyyaeB HBMK [14, 16].

B meTa-aHanuse, nposeaéHHom van Asch CJ et al (2010), 6bin
cAenaH BbIBOL O TOM, YTO, BEPOATHEEe BCEro, PacnpoCTPaHEHHOCTb
HBMK ocTanacb HeusmeHHol B nepumog ¢ 1980 no 2006 rr. Obuwasn
PacnpoCTPaHEHHOCTb 3a YKa3aHHbIV nepuos coctasuna 24,6 cayyaes
Ha 100000 yenoseko-net npu 95% AN ot 19,7 po 30,7, npu 3Tom B
APYrvX Pa3IMYHbIX UCCNeA0BAHUAX 3TOT NOKasaTeNb AoCTUraeT ot 1,8
80 129,6 Ha 100000 HaceneHua B roa. M3yyas coBpemeHHble nccne-
[l0BaHUs, BK/IHOYEHHbIE B METaaHa M3, aBTopamu Bbi1o YCTaHOBNEHO,
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those of small and medium caliber. They often develop due to hy-
pertension, cerebral aneurysms (mostly saccular), arteriovenous
malformations, cerebral angiomas, dural arteriovenous fistulas,
and other factors [5].

Epidemiology and prevention of non-traumatic

intracranial hemorrhages

Current epidemiological literature provides data on the fre-
quency of development of the mentioned pathologies and the
risk of adverse outcomes. Among the conditions being examined,
NTIH are the most prevalent, diagnosed in 80.8% of cases. This
condition is marked by a sudden extravasation of blood into the
brain parenchyma [5-7].

HS is a complex disease with a broad range of initial clini-
cal manifestations that can vary from no apparent symptoms to
sudden death. This disease is significant in modern society, affect-
ing economically developed nations as well, impacting up to four
million individuals worldwide each year and ranking as the third
leading cause of death. In Asian countries, cerebrovascular pa-
thology, including HS, accounts for the highest number of deaths
among the adult population [8, 9]. HS constitutes up to 30% of
all stroke cases. Mortality during the acute phase of the disease
is estimated to be between 40% and 50% [9, 10]. In the Russian
Federation, approximately 43 thousand cases of HS are record-
ed annually, compared to 66 thousand in the USA. After suffering
an HS, three-quarters of survivors are left with severe disabilities,
losing the chance to return to independent function, imposing a
significant burden on state and public institutions [11, 12].

The incidence of HS among different populations ranges
from 10 to 60 cases per 100,000 people. In 2014, stroke account-
ed for 19% of the total annual deaths in Russia, whereas in de-
veloped countries in Europe and the USA, this figure varied from
10 to 12% [1, 5-9]. Data on the prevalence of NTIH over the past
twenty years exhibit some variability [4, 9]. Various results have
been observed throughout this period: some indicate the sta-
bility of incidence rates [13, 14], while others report an increase
[15]. In the context of modern trends in risk factors, one possible
explanation for this variability is that the number of NTIH cases
linked to arterial hypertension is declining due to improved man-
agement of this condition. However, this positive trend is partly
counterbalanced by the rise in cases associated with the use of
warfarin and similar drugs, which leads to new cases of NTIH [14,
16].

A meta-analysis conducted by van Asch CJ et al (2010) con-
cluded that the prevalence of NTIH likely remained stable be-
tween 1980 and 2006. The overall prevalence during this period
was 24.6 cases per 100,000 person-years, with a 95% confidence
interval (Cl) of 19.7 to 30.7; other studies reported rates ranging
from 1.8 to 129.6 per 100,000 population per year. Reviewing
contemporary studies included in the meta-analysis, the authors
found that the prevalence of the disease was nearly twice as high
in Asian populations compared to other groups, including Afri-
can Americans, Indians, Latin Americans, Maoris, and Caucasians
[17].

According to some data, the prevalence of IVH ranges from
42% to 52% among all spontaneous ICH cases [18]. Various au-
thors report that IVH is characterized as the most severe form of
HS, accounting for about 40% of the total number of NTIH cases
[19, 20].

In a study analyzing 367 cases of NTIH, the authors found
that the rate of increase in hematoma volume is a crucial prog-
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4TO B @3MATCKMX NOMYAALMAX PACNPOCTPaHEHHOCTb AaHHOrO 3abone-
BaHWA NOYTK B /1Ba Pa3a Bbille, N0 CPAaBHEHWUIO C APYrUMM Fpynnamu,
BK/tOYaA adpoamepuKaHLIEB, MHAMUMLEB, TaTMHOAMePUKaHLEB, MAo-
pu 1 eBponeongos [17].

PacnpoctpaHéHHocTb BXKK, no HEKOTOPbIM AaHHbIM, HaXoAMTCA
B AMana3oHe oT 42% o 52% cpeay Bcex cnoHTaHHbIx BMK [18]. Co-
TNACHO MCCNef0BaHMAM Pa3nnyHbIX aBTopos, BXK xapaktepumsyertca
KaK Hanbonee Taxénas popma M, coctasnas okono 40% ot obuero
yucna HBMK [19, 20].

B nccneposaHum, ocHoBaHHOM Ha aHanuse 367 cnyyaes HBMK,
aBTOPbI YCTAHOBW/M, YTO CKOPOCTb YBENWMYEHWUs O6BbEMA remaTombl
ABNAETCA BaXKHbIM MPOTHOCTUYECKUM MHAMKAaTOPOM UCXOLOB AaHHOM
natonoruu. ITOT NOKasaTe/lb KOPPENUpPYET € 0BHapyKeHnem onpeae-
NEHHbIX (OKYCOB KOHTPACTMPOBaHMA Ha KT-aHrmorpammax, Kotopble
noy4nnm HaseaHue "spot sign". B yactHocTH, 6bI10 0BHapyKEHO, YTO
B rpynne nauueHToB, KOTOPble YMEPAU, CPEAHAA CKOPOCTb YBEINYEHNA
06bEMa reMaTomMbl COCTaBAANa 2,8 M B Yac, TOrAa Kak CPeau BblKMB-
LUMX 3TOT NOKa3aTe/b B cpefiHeM pasHAncA scero 0,2 M B Yac. 3Tv AaH-
Hble NOATBEPANAM HAIMUME 3HAUMMOM KOPPENALMUM MENY CKOPOCTbIO
pocTa reMaTombl 1 GoKycamm ycunenuns Ha KT-aHrnorpammax [21].

HeTtpasmatuuyeckoe CAK urpaet BaXkHylO ponb B CneKkTpe Co-
CYAMUCTbIX MATONOTWI FONOBHOTO MO3ra. 10 AaHHbIM ayTOMCUIAHbIX
McCNesfoBaHUIA, apTepuanbHble aHeBpu3mbl (AA) ronoBHOrO Mosra
BbiaBnAoTCA y 1-5% ymepLumnx, a cayqan ux pas3pbiBoB — 3HAYUTEBHO
pexxe v konebntotea ot 2 4o 20 Ha 100000 yenosek B rog, [22, 23]. CAK
BCTPEYAETCA Y eHLLMH Yallle, YeM Y MY}KYMH, C COOTHOLLEHWEM NpK-
mepHo 3:2. MK 3a601€BaeMOCTN NPUXOAMTCS Ha BospacT oT 40 ao 60
net. Yactota aHeBpuamatnueckux CAK pasnunuaetca no reorpaduye-
CKUM permoHam, coctaenas ot 4 oo 10 cnyyaes Ha 100000 HaceneHuna
B rog, B 60/1bLUMHCTBE CTpaH. B 10 e Bpems, B ANOHUMU 1 PUHAAHAUN
3TOT NOKa3aTeNlb 3HauMTeNbHO Bbile, AocTuraa 20 cnyyaes Ha 100000
HaceneHwuA. B Asumn n EBpone pacnpoctpaHéHHocTb CAK BapbupyeT oT
2,0 no 22,5 cnyyaes Ha 100000 xuteneit [22]. OTcyTCTBME XMPYPrU-
YEeCKOro BMeLLATe/IbCTBA MPUBOAMT K TOMY, YTO cBbile 30% 60/bHbIX
YMUPALOT B nepsble 24 yaca Nocne HacTynaeHWA KPOBOM3IUAHUA, a
25-30% — B TeueHWe oaHOro MecALa nocne cobbitus [23, 24]. B CLLA,
cornacHo gaHHbim American Heart Association, CAK, BbI3BaHHble pas-
pbiBOM LiepebpanbHbix aHeBpu3am (LLA), cocTasnstoT 5-15% ot obLero
KONMYECTBA MHCYNLTOB, YTO B aBCONOTHBIX LIUdpPax paBHO NPUMEPHO
15000-30000 cnyyasm exerogHo [25]. B cnydyae passutua CAK ypo-
BEHb /IeTaNlbHOCTU gocTuraeT 44%, 1 TpeTb NALMEHTOB, NEPEKMUBLLNX
3TO COCTOAHME, HY}K/AETCA B NOCTOAHHOM YXOZe Ha NPOTAXKEHUM BCEN
M3HU [25, 26]. YacToTa BCTPEYAEMOCTM «CEMEWHbIX» aHEBPU3M, MO
pa3HbIM AaHHbIM, cocTasnseT oT 7 Ao 20%, yalle cpeay poaCTBEHHW-
KOB NepBoro nokonexus [25, 26].

Mo maHHbIM AMepMKaHCKoW accoupaumu cepaua/AmepukaH-
CKoMI accoumauum uxcynbta (AHA/ASA), B 80-85% cyyaeB OCHOBHOM
npuunHoit CAK asnstoTca LIA. CornacHo Tem e UccnefoBaHMAM, Ko-
JIMYECTBO He Pa30pBaBLLMXCA aHEBPU3M cocTaBnsaeT okono 2000-4000
Ha Kaxzable 100000 yenosek, YTO CyLLECTBEHHO NPEBbILAET YUCNO
cnyyaes CAK, paBHyto NpnbansutenbHo ogHomy caydato Ha 200-400
aHeBpu3m B rog, [25]. Mo ApyrMm AaHHbIM, YacToTa BCTPEYAEMOCTU
aHeBpPM3M B MONYAALMM COCTaBASAET OKONO 2,8% [26].

BMK, Bo3HuKatoLwme B pe3ynbrate pa3pbia LA, a Takxke U, as-
NATCA OAHOM M3 OCHOBHbBIX MPUUYMH CMEPTU U NPUBOAAT K MHBANUA-
HOCTM Cpesiy NaLMeHToB TpyaocnocobHoro Bo3pacta [27]. Mpu paspbl-
Be AA B 20-40% cnyyaeB NpoMcxoauT obpasoBaHue BHYTPUMMO3IOBbIX
remaTom. YactoTa ciydaeB feTanbHoro ucxoga npu HBMK konebner-
cA B AnanasoHe 26-36% [28].

YacrtoTa pacnpoctpaHéHHocTM ABM, no gaHHbIM AnTepaTypsl,
Konebnerca B npegenax 1-2 cnyvaes Ha 100000 ntogeit exxerogHo

nostic indicator of the outcome of this condition. This indicator
correlates with specific contrast foci on CT angiograms, referred
to as the "spots" sign. Specifically, it was observed that in the
group of patients who died, the average hematoma volume in-
crease was 2.8 ml per hour. In contrast, this figure averaged only
0.2 ml per hour among survivors. These findings confirmed a sig-
nificant correlation between the rate of hematoma growth and
the foci of enhancement on CT angiograms [21].

Non-traumatic SAH plays a vital role in the spectrum of vas-
cular pathologies of the brain. According to autopsy studies, cere-
bral arterial aneurysms (CAAs) are found in 1-5% of deaths, while
cases of their rupture are much less common, occurring in 2 to 20
per 100,000 people annually [22, 23]. SAH occurs more often in
women than in men, with a ratio of approximately 3:2. The peak
incidence occurs between the ages of 40 and 60. The incidence of
aneurysmal SAH varies by geographic region, ranging from 4 to 10
cases per 100,000 population per year in most countries, while in
Japan and Finland, this figure is significantly higher, reaching 20
cases per 100,000 population. In Asia and Europe, the prevalence
of SAH varies from 2.0 to 22.5 cases per 100,000 inhabitants [22].
The lack of surgical intervention results in over 30% of patients
dying within the first 24 hours after the onset of hemorrhage and
25-30% within one month after the event [23, 24]. In the USA,
according to the American Heart Association, SAH caused by rup-
tured CAAs accounts for 5-15% of all strokes, which translates
to approximately 15,000-30,000 cases annually [25]. In cases of
SAH, the mortality rate reaches 44%, and a third of patients who
have survived this condition require ongoing care throughout
their lives [25, 26]. The incidence of "familial" aneurysms ranges
from 7 to 20%, according to various sources, and is more preva-
lent among first-generation relatives [25, 26].

According to the American Heart Association/American
Stroke Association (AHA/ASA), in 80-85% of cases, the underlying
cause of SAH is CAAs. The same studies indicate that the num-
ber of unruptured aneurysms is about 2,000-4,000 per 100,000
people, significantly exceeding the number of SAH cases, approxi-
mately one case per year for every 200-400 aneurysms [25]. Oth-
er data suggest that the incidence of aneurysms in the population
is about 2.8% [26].

Intracerebral hemorrhages resulting from the rupture of the
CA and HS are significant causes of death and contribute to dis-
ability among patients of working age [27]. In 20-40% of cases of
aneurysm rupture, intracerebral hematomas form. The incidence
of fatal outcomes in NICH ranges from 26-36% [28].

According to literature data, AVM incidence fluctuates be-
tween 1 to 2 cases per 100,000 people annually [29]. Other stud-
ies indicate that AVM affects approximately 0.1% of the popula-
tion [30]. In Russia, the incidence of AVM varies from 2 to 6 cases
per 100,000 residents each year [31].

AVM rupture occurs more frequently in younger individuals
than ruptures linked to other vascular conditions [29, 30]. AVMs
are the primary cause of ICH in people under 35 [31]. The esti-
mated annual risk of surviving an AVM rupture ranges from 2% to
4% [32]. The lifetime probability of hemorrhage varies between
17% and 90%, depending on several factors [31, 33].

One study examined cases reported in the Northern Califor-
nia region between 1995 and 2004, finding the highest incidence
rate at 1.42 cases per 100,000 residents per year [34].

By analyzing epidemiological studies from various periods,
a tendency toward improved detection of CAAs and AVM emerg-
es in more recent work. This is likely attributed to incorporating
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[29]. Apyrue nccnegoBaHMs NOKasbiBatoT, YyTo ABM obHapyKuBaetcs
y npumepHo 0,1% HaceneHwus [30]. B Poccum yacToTa BCTpe4aeMocTy
ABM BapbupyeT oT 2 10 6 cnyyaes Ha 100000 KuTtenei exerogHo
[31].

Paspbie ABM yalle Habntogaetcs y 6onee monodbix UL, B OT-
JIYMe OT PaspbIBOB, CBA3AHHbIX C APYTMMM TUMAMU COCYAMUCTbIX Ma-
Tonoruii [29, 30]. ABM sBnstoTcA BeayLen npuunHoit HBMK y ntogeit
Bo3pacTe Ao 35 neT [31]. EXXerogHo oLeHOYHbIV PUCK NEPEXKUTb pas-
pbiB ABM konebnetcs mexay 2% v 4% [32]. usHeHHas BepoaTHOCTb
BO3HWKHOBEHMA KPOBOM3NMAHUA MeHAeTcA oT 17% no 90%, B 3aBucK-
MOCTM OT pa3/MyHbIx GpakTopos [31, 33].

B ogHOM M3 MccneioBaHUI BblaM NPOAHANN3MPOBaHbI CyYau,
KoTopble Bblan 3aperncTpupoBaHbl B pernoHe CesepHoit Kanudop-
HUK B TeyeHue 1995-2004 rr. Pe3ynbTaTbl 3TOM paboTbl NOKa3anun Hau-
BbICLIMIA YpOBEHb 3ab60n1eBaeMOoCTH, KOTopbIi cocTasun 1,42 cnyyas
Ha 100000 xuTeneit 8 rog, [34].

AHanu3upya aNUAEeMMONOrNYecKkMe UCCNeA0BaHNA PasHbIX ne-
p1OL0B, MOXHO BbIAENWTb TEHAEHLMIO K YYULIEHMWIO BbIABNAEMOCTH
AA v ABM B bonee no3gHux pabotax. ITo, CKOpee BCEro, CBA3AHO C
BHEAPEHWEM B KIMHUYECKYHO NPAKTUKY COBPEMEHHbIX METOL0B BU3Y-
anusauuuy, 0b61aaatoLLMX BbICOKOM YyBCTBUTENIbHOCTBIO. ITU METOAbI
No3BO/AT UAEHTUPULMPOBATL BONbLLEE YNCAO ACUMITOMHDBIX Cy-
YyaeB aHEBPU3M U ManbGopmaLmi, KOTOPble He NPUBOAAT K BHYTPU-
YyepenHbIM KPOBOU3NNAHUAM.

[ns npenoTBpalLeHUs BO3SHUKHOBEHWUA COCYAMCTbIX UHLUMAEH-
TOB B FO/IOBHOM MO3re Yy /WL, CTPaJAoLLMX NaTONOMMAMMU KapAMOBa-
CKYNAPHON CUCTEMbI, PEKOMEHZYeTCA BHMUMaTeNbHOe HabnogeHue
3a YPOBHEM apTepuanbHOro AaBNEHUS, YBENMYEHNE YPOBHA Gusnye-
CKOM aKTUBHOCTW, MOHUTOPUHT U3MEHeHus Beca, cobntoaeHune cba-
JIAHCMPOBAHHOTO PaLMOHa NMUTAHWA 1 MOJHbIN OTKas oT TabaKoKype-
HuA [35-40].

TNoaam, y KOTopbIX 06HAPYKMBAKOTCA aHOMaNUM LiepebpasbHbIX
cocyzoB, BKAtoYas AA n ABM, Heobxoanmo AaBaTb CTPOrMe peKOMeH-
[auun 0 HeobXoAMMOCTH AnarHocTM4eckoro obcnenosanua LA y mnx
6NMKaNLWMX POLACTBEHHMKOB (poauTeneit, aeTei, 6paTbeB U cecTép)
C WCMo/b30BaHWEM KomrbloTepHol Tomorpadum (KT) uam marHuT-
HO-pe3oHaHcHoW Tomorpadum (MPT) ¢ aHrrorpaduyecknm muccneso-
BaHMEM [/11 CBOEBPEMEHHOM AMArHOCTUKM aHaNIOMMYHOW COCYANCTOM
natonoruu [37, 38].

Jlnuam ¢ natonorveid LepebpanbHbIX COCYAoB, BKAoYan AA,
ABM, a TaKkxe nepeHECM rMnepTeH3nBHbIe KPOBOU3AUAHUA, C/e-
[yeT nepuvoamMyeckn nocellaTb HEBPONOra C LEbl0 NpoBeAeHuA
KOHTPO/IbHbIX 0OCMOTPOB [39]. B ciyyasx nocne xmpypruyeckoro sme-
LaTeNbCTBa NO NOBOAY aHEBPU3Mbl FTONOBHOMO MO3ra, AN1A NpesoT-
BPALLEHWA PELMAMBOB M BbIABNEHUA HOBbIX C/ly4yaeB GOpMUPOBaHUA
aHeBpW3M, PeKOMeHyeTCA NPOBeAEHNE KOHTPObHbIX AMArHoCTUYe-
CKMX NpoLeayp, Takmx Kak KT-aHrmorpadms (KTA) nam marHutHo-pe-
30HaHcHaA aHrnorpadwma (MPA) ronoBHOro Mo3ra, B CPOKM 6 1 12 me-
CALEB NOC/e XMpypriuyeckoro nevenns [40, 41].

JNivuam, ctpagatowmm ABM, pekomeHayeTca g/imtenbHoe me-
[AMUMHCKOe HabntofeHne BHE 3aBUCUMOCTY OT TOTO, Kakue NneyebHble
Mepbl OblIM MPUHATBLI U HACKObKO OHU OKa3anucb 3dEKTUBHBIMU
[38, 42]. OcHoBHaA Lenb TaKoro HabAAEHMA 3aKN0YaETC B CBOEB-
PEMEHHOM BbIABNEHUM NODObIX NMPU3HAKOB MPOrPECCMPOBaHUSA UK
peuuarBa NaToNorMK, a TakxKe B KOPPEKLIMM NPOABAEHWUI SNUNenTH-
YeCKOro CMHAPOMA, eC/IM TaKOBble MMEKOTCA. Y NaLMeHTOB, KOTOPbIM
6bl1a NnpoBeeHa onepauusa no yctpaHeHuto ABM, cylectsyeT puck
pasBUTMA peuunaMBa NaToNOTMM B NOCAEONEePaLMOHHOM MNepuoae.
OcHOBHbIMM BpaKTOPaMMU, CIOCOBCTBYHOLLMMU PA3BUTUIO OC/IOKHEHW
nocne neveHva ABM, ABnAloTcA pekaHanusauma Mmanbdopmaumu,
OCTaBLLAACA €€ YaCTb, a TaKXKe HaNn4Me CONYTCTBYIOLLMX aHeBpU3M. B
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high-sensitivity modern imaging methods into clinical practice.
These methods enable the identification of a more significant
number of asymptomatic cases of aneurysms and malformations
that do not result in intracranial hemorrhage.

To prevent vascular incidents in the brain among individu-
als with cardiovascular conditions, it is advisable to closely mon-
itor blood pressure levels, increase physical activity, track weight
changes, maintain a balanced diet, and quit smoking [35-40].

Individuals identified with cerebral vascular anomalies, such
as CAA and AVM, should receive stringent recommendations re-
garding the necessity of diagnostic examinations for their close
relatives (parents, children, siblings) using computed tomography
(CT) or magnetic resonance imaging (MRI) with angiography to
ensure timely diagnosis of similar vascular conditions [37, 38].

Individuals with cerebrovascular pathology, including CAAs,
AVM, and those who have experienced hypertensive hemorrhag-
es should regularly visit a neurologist for follow-up examinations
[39]. In cases after surgery for CAAs, to prevent recurrence and
detect new aneurysm formation, it is advisable to perform fol-
low-up diagnostic procedures, such as CT angiography (CTA) or
magnetic resonance angiography (MRA) of the brain, at 6- and
12-months post-surgery [40, 41].

Long-term follow-up is recommended for individuals with
AVM, regardless of their treatment measures and effectiveness
[38, 42]. The primary goal of this observation is to promptly de-
tect any signs of progression or recurrence of the condition and
address manifestations of the epileptic syndrome if present. Pa-
tients who have undergone surgery to eliminate AVM are at risk
of experiencing a relapse in the postoperative period. The main
factors contributing to complications after AVM treatment in-
clude recanalization of the malformation, any remaining parts of
it, and the presence of concomitant aneurysms. Depending on
the circumstances, the duration of outpatient follow-up care is
determined as follows: after complete removal of the AVM and
in the absence of clinical signs of the condition, follow-up care
should continue for at least five years; in other cases that do not
correspond to complete eradication, follow-up care is established
for a lifetime [37, 39, 42].

The categories of patients subject to outpatient follow-up
care are as follows [42]:

1. Individuals with AVMs that are not suitable for surgical
treatment.

2. Patients who have residual AVMs following surgical in-
tervention.

3. Individuals with eliminated an AVM (removal of the
AVM or its complete obliteration).

4. Individuals who have undergone radiosurgery for AVM.

The primary objective of follow-up care is to manage epilep-
tic seizures and monitor patients with AVM to prevent potential
complications.

After radiosurgery, the following diagnostic measures are
recommended [42]:

e MRI-MRA six months following treatment; this imaging
study should be performed annually for three years.

e A selective angiographic study is recommended to be
performed three years after radiosurgery to confirm
the obliteration of the AVM. If complete obliteration
is not achieved, consideration is given to the possibil-
ity of repeat radiosurgery or microsurgical resection
of AVM.



Paxumos HO c coasm. BHyTpuueperiHoe KpOBOU3AUSHIE

BECTHMK ABMILIEHHEBI
Tom 27 = No 1 % 2025

3aBMCMMOCTU OT 0BCTOATENBCTB, CPOKM AMCNAHCEPHOrO HabaoaeHUsA
onpeaensoTca Ceayowmm obpasom: Nocie NOSHOMo YCTpaHeHUA
ABM ¥ B OTCYTCTBME KAMHWUYECKMX MPWU3HAKOB NaTosfornu Habatoae-
HWe [OMKHO MPOAO/MKATLCA, KaK MUHUMYM, B TeYEeHWe NATU NEeT; B
APYrUX CNyYasx, He COOTBETCTBYIOLLMX MOHOM 3padMKaLLmMm, Habnto-
[leHvie yCTaHaBNMBAETCA Ha NOMM3HeHHbIN nepwvog, [37, 39, 42].
KaTeropuu naupeHToB, NOA/NEKaLMX AMCNAHCEPHOMY HabAto-
JeHvio, cnepytowme [42]:
1.  Jlnua c ABM, KOoTOpble He noA/iexaT XMpypruyeckomy ne-
YeHuto.

2. [auneHTbl, y KOTOPbIX NOCNe MEAMUMHCKOTO BMeLlaTe lb-
CTBa OCTaNUCb pe3nayanbHble (ocTaTouHble) ABM.

3. /Mua, y KOTopbIX BblI0 AOCTUTHYTO NMOJHOE YCTPaHeHWe
ABM (yaanenune ABM nnbo eé nonHas obantepauums).

4. JInua, y KOTOPbIX NPUMEHANUCH PASNOXMPYPTUYECKME Me-
TOAbl NeveHma ABM.
OCHOBHOV 3aga4ei AMCcNaHCePHOro YYETa ABASETCA KOPPUTMPO-
BaHWeE aNUNENTUPOPMHOIO CUHAPOMA M MOHUTOPUHT COCTOAHMA ABM
ONA NPesfoTBPaLLEHNA BOSMOMXKHbIX OC/IOKHEHWI.
[ocne nposeaeHVA PafMOXMPYPrUYECKOro eYeHNA PeKOMEH-
[l0BaHbl CeayroLme AMarHocTuyeckue meponpuaTua [42]:
e [lposeseHne MPT-MPA cnycta nonroga nocne neyexus, a
3aTeM NpoBeAeHue JaHHOTo UccnefoBaHma no 1 pasy B rog,
Ha NPOTAXKEHWUM TPEX NET.

e [lpoBefeHWe CEeNEKTUBHOIO aHrMorpadpuyeckoro nccneso-
BaHMA cnycTa 3 roga nocae pafvoXMpypruyeckoro neye-
HMA C LEeblo NoATBEPXKAeHUA daKTa obantepaummn ABM.
B cnyyae, ecnv nonHas obauTepaumsa He AOCTUMHYTa, pac-
CMaTPMBAETCA BO3MOXKHOCTb NPOBEAEHNA NOBTOPHOTO pa-
ZMOXMPYPrMYECcKoro BMeLLaTeIbeTea Mbo yaanenms ABM
MMUKPOXMPYPTUYECKUMMN METOAAMM.

OcHOBHble NPUYUHBI U paKkTOopbl passutna HBMK

BHyTpruepenHble KpOBOW3MAHUA HETPaBMATUYECKOro reHe-
33 YacTo CBA3aHbl C BPOMAEHHBIMM MOPOKaMM C BO3HUKHOBEHMEM
B [a/IbHENLIEM MATONIOTMYECKMX M3MEHEHUIA B cocyaax (Hanpumep,
BcaeacTave AedeKToB MeNKUX CTPUO-NEHTUKYNAPHBIX apTepuit, Bbl-
3BaHHbIX apTepUanbHOWM TUNEepTeH3Nel; apTepuanbHbIX aHeBPU3M
roNoBHOro Mo3sra; ABM; KaBepHO3HbIX ManbdopmaLMii; ammnonao-
33; Tpomb03a LepebpanbHbIX BEH; MUKPOAHTMOMATWIA; apTepuose-
HO3HOM QUCTYAbI, MHOEKLMOHHBIX 1 TPUOKOBbIX NMOPAXKEHUI COCYA0B
rON0BHOMO MO3ra; CMHAPOMa Moyamoya v aHOManuii coefMHeHW
MeXAY KapoTUAHbIMM apTepusMU U KaBEPHO3HbIMM CMHYCaMM), a
TaK¥Ke BCIeACTBME AereHepaTUBHbIX M3MEHEHWI apTepuanbHOM CeTH,
CBA3AHHbIX C A/UTENbHbIM YNOTPebNeHeM anKkoroas U HapKoTUYe-
CKuX BellecTs [5].

PasnnualoT nepBuYHble M BTOPUYHbIE remMopparuu B Mo3re.
MepBMYHbIE remaToMbl, KOTOpble GOPMUPYIOTCA U3-33 MOBbILLEHHOTO
apTepuanbHOro AaBAEHWA, COCTaBAAIOT NoAasastoLLee 6OAbLUMHCTBO
cnyyaes (70-90%) [43]. B cnydae BTOpMYHBIX remopparuii obpasosa-
HMe reMaToM NPOVCXOAMT Mo PAAY NPUUKH [25]:

e paspbiB ABM —46% cnyyaes;

®  pa3pblB aHEBPM3MbI, NPUBOAALLMUIA K GOPMMPOBAHMIO BHY-
TPUMO3roBOro reMopparM4eckoro ovara — 22% cnayyaes;

*  TpOMOOTUYECKME MOpPaXKEHMA BEHO3HbIX CUHYCOB M MO-
BEPXHOCTHbIX BEH FOI0BHOMO Mo3ra — 17%;

®  pa3pbiB AypasibHbIX APTEPUOBEHO3HbIX COEAUHEHNI — 9%;

®  pasauyHble Backynonatum — 3%;

e cuHapom Moyamoya — 3%;

*  KpoBOM3NWAHUE BHYTPb HOBOOOpa3oBaHusA — 1%.

The predisposing factors for the development of NTIH

NTIH are often linked to congenital disorders that lead to
pathological changes in blood vessels. These may include issues
such as defects in small striatal-lenticular arteries damage due to
hypertension, CAA, AVM, cavernous malformations, amyloidosis,
cerebral venous sinus thrombosis, microangiopathies, arteriove-
nous fistulas, as well as bacterial and fungal infections affecting
cerebral arteries. Other factors include Moyamoya disease and
carotid-cavernous sinus fistulas, along with vascular degenerative
changes resulting from the long-term use of alcohol and drugs
[5].

A distinction is made between primary and secondary hem-
orrhages in the brain. Primary hematomas, which form due to
high blood pressure, account for most cases (70-90%) [43]. In the
case of secondary hemorrhages, hematoma formation occurs
due to several causes [25]:

e AVM rupture — 46% of cases;

e Rupture of a CAA leading to the formation of an intra-

cerebral hemorrhage—22% of cases;

e  Cerebral venous thrombosis (CVT) — 17%;

e Ruptured dural arteriovenous fistula — 9%;

e CNSvasculopathies — 3%;

e Moyamoya disease — 3%;

e Intratumoral hemorrhage (ITH) — 1%.

In 60% of cases, arterial hypertension contributes to the de-
velopment of intracerebral hemorrhages [43, 44]. A hypertensive
crisis is responsible for nearly half of all cases of HS [43]. Among
the European population, the incidence of hypertension in pa-
tients with HS is 70%, whereas in some Asian countries, this fig-
ure can reach 100% [44, 45].

Graeb DA et al were the first to publish CT results of a se-
ries of nontraumatic intracerebral hemorrhages (NTICH) in 1982
to determine the etiology. The etiologies of NTICH, in descend-
ing order, were as follows: ruptured CAA (33.3%), spontaneous
(hypertensive) intracerebral hematoma (25.5%), idiopathic hy-
pertensive hematoma (23.5%), ruptured AVM (9.8%), hypocoag-
ulable state (5.9%), and brain metastasis (1.9%). When analyzing
cases of aneurysm rupture causing hemorrhages, heterogeneity
was observed in the distribution of their locations. Specifically,
the most common sites of such aneurysms include the anterior
cerebral artery and the anterior communicating artery, account-
ing for 40% of cases, followed by aneurysms in the internal carot-
id artery (25% of cases). Aneurysms of the middle cerebral artery
are found in 21% of cases, and those of the basilar artery account
for 14% of cases [46].

One study demonstrates a significant increase in the inci-
dence of intracerebral hemorrhage (ICH) with advancing age in
the study population: among patients over 85 years old, the an-
nual risk of developing ICH increased almost tenfold compared
to those aged 45-54 years [17]. Additional risk factors include
smoking, alcohol abuse, endocrine disorders, intratumoral hem-
orrhages, liver and adrenal dysfunction, hematological disorders,
chronic use of antihypertensive drugs, and drug abuse. Howev-
er, intracerebral hemorrhages are most frequently observed in
younger individuals [47, 48].

Depending on the location, hypertensive cerebral hemor-
rhages are categorized into several types: putaminal (in the area
of the lenticular nucleus and its adjacent structures), thalamic,
subcortical, cerebellar, and pontine [1, 8, 48]. The putamen and
cerebellum are the most common sites where hematomas tend
to form during strokes [49]. Concurrently, putamen and thalam-
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B 60% cny4yaeB BO3HMKHOBEHWIO BHYTPMMO3TOBbIX KPOBOW3W-
AHWI cnocobCeTByeT apTepuanbHan runepteHsua [43, 44]. funepToHu-
YECKUI KpW3 CTAHOBUTCA MPUUMHOIM NOYTU NONOBUHbI BCex cayyaes U
[43]. Cpeau eBponeiickoro HaceneHuWs 3ab60s1eBaeMoCTb TMNEPTOHM-
yeckoit bonesHbio cpeam naumeHToB ¢ M coctasnset 70%, Toraa Kak
B @3MATCKMX CTPaHaXx 3TOT NoKa3aTe/lb MOKeET focTuratb 100% [44, 45].

Graeb DA et al 8 1982 6b111 NepBbIMM, KTO ONY6/MKOBAN pe3y/b-
TaTbl KT cepun HBMK ¢ uenbio OueHWTb MX 3TMONOTMID. TUONOUA
HBMK B nopsake yobiBaHWA OKa3anacb Cneaytolen: paspbis aHeBs-
puambl (33,3%), CnoHTaHHas rMnepToHMYeckas rematoma (25,5%),
uauonaT1yeckas rmneptToHMyeckas rematoma (23,5%), paspbis ABM
(9,8%), rMnokoarynaumoHHoe coctosHue (5,9%) n meTactasbl B ronos-
How mo3r (1,9%). Mpu aHanu3e cnyyaes paspbiBa aHEBPU3M BblsB/IE-
Ha HeOAHOPOAHOCTb B pacnpefeneHnn Mx S0oKanusaLum, KoTopble
CTAHOBATCA MPUYMHOW remopparuun. B yacTHocTH, Hambonee yacTble
MeCTa PaCroNOXKeHNA TaKNX aHEBPU3M BKNIOYAIOT NepeaHIO MO3ro-
BYIO apTepUIo U NepeaHIo COeANHUTENbHYIO apTeputo, COCTaBAAD-
wue 40% cnyyaes. [lanee cnepytoT aHEBPU3MbI, PAaCNONOXKEHHbIE BO
BHYTPEHHel COHHOW apTepuu, KOTopble 3aHUMAOT 25%. AHeBpU3MbI
CpeaHei Mo3roBoii apTepum BCTpeyatotes B 21% cnyyaes, a 6asunap-
How apTepuu — B 14% cnyyaes [46].

B ofHOM W3 WccnefoBaHW HArNALHO MOKA3aHO 3HauMUTENb-
Hoe yBennyeHue yactotbl cnyvyaes HBMK ¢ yBeanyeHnem Bo3pacta
uccnesyemoi nonyaaumun: B rpynne nauueHTos crapwe 85 net ro-
[10BOI pucK pa3sutus HBMK 6bi1 yBENIMYEH NOYTM B AECATb pa3 Mo
CpaBHEHMIO C BO3pacTHOM rpynnoit 45-54 ropa [17]. Cpeayn npoumx
baKTOpOB pUCKa BbILENAIOT KypeHUe, 310ynoTpebneHne ankoronem,
FOPMOHa/IbHble HapyLUEHWA, KPOBOU3IMAHWA B OMYXO/b, HapyLLEHWA
GYHKLMM NeveHn M HagnoveyHUKOB, 3aboneBaHUA KPoBU, perynsp-
HbI NPUEM aHTUMMNEPTEH3UBHbIX CPEACTB, a TaKKe ynotpebneHune
HapKOTUYECKMX NpenapaTos. Mpu 3TOM yalle BCero BHyTPUMO3roBble
KPOBOM3/NAHMA HabNOAAKOTCA Y MONOABIX Ntoaei [47, 48].

B 3aBMCMMOCTM OT NOKANM3aLMKN TUNEePTEH3UBHbIE BHYTPUMO3-
rOBble remMaToMbl AENAT Ha HECKObKO TUMOB: MyTamMeHasbHble (pas-
MELLATCA B palioHe YeyeBULLLObPasHOro Tena v ero OKpyMKeHus),
TaZlaMWUYecKne, CyOKOPTUKaNbHbIE, PACrONOKEHHbIE B MO3MKEYKE,
n moctoBble [1, 8, 48]. Hanbonee yactble MecTa, rae CKAOHHbI Gop-
MMPOBATbCA TEMATOMbl MPU MHCY/bTax, — 3T0 061acTb NyTameHa U
Mo3KeuKa [49]. Mpu 3ToM Ha 4Ot NyTaMeHasIbHbIX M TalaMUYECKUX
reMaTom MpuxoauTca 55-76% ciyyaes, Ha AON0 CYOKOPTMKANbHbIX
rematom — 15-47% cnyyaes, Ha [0 CTBOMOBbLIX rematom — 4-13%
cnyyaes, B 5-10% cnyvaeB AMArHOCTUPYIOTCA MO3XKEUYKOBbIE remaTo-
Mbl, el B 1,5-2,8% cnyyaeB 0OHapyKUBAOTCA MHOKECTBEHHbBIE KPO-
Bom3nmAHMA [8, 9, 12].

MporHo3 npu HeTpaBMaTMUYECKUX BHYTpUYEpenHbIX

KPOBOU3NUAHUAX

KntoyeBble GpakTopbl, OKa3biBatoLLMeE CyLLLECTBEHHOE BANAHME Ha
nporHo3 3abonesanus y auw, ¢ HBMK, BktoyatoT B cebs Bo3pacT na-
LiMeHTa, pa3mepbl reMaToOMbl ¥ UCXOAHDBIN YyPOBEHb CO3HAHMA MO LLUKa-
Ne Kombl Mnasro (LK) Ha MOMeHT rocnuTanvsauum B ctaumoHap. Ans
KO/IMYECTBEHHOW OLLEHKM HACTyM/eHWA 6aaronpuATHOro uam Hebna-
rONPUATHOTO MCXOAA MCMOAB3YIOT PACYET MHTErPaNbHOrO NoKasaTens
K no cneumnanbHoit dpopmyne [30, 50]:

K=10xLLIKI-Bo3pacT-0,64x06bEM

BbicoKoe 3HauyeHne AaHHOroO nokasaTtena «K» cBmaeTenbcTsyeT
0 6onee 6naronpUATHOM NPOrHO3€ AN NaLUMeHTa.

Nokanusauma n pasmepbl reMaToMbl UFPAOT KAKOYEBYIO POAb,
onpeaenss TAKECTb COCTOAHMA NaLMEHTa, NPOrHOCTUYECKMI UCXoa 1
cTpateruto nevenus. C y4éTom ocobeHHocTell natoreHesa, OCHOBHbI-
MU GaKTOpamu, BeAyLUMMM K HEGNaronpuUATHOMY UCXOAY NPU BHYTPU-
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ic hemorrhages account for 55-76% of cases, subcortical hemor-
rhages for 15-47% of cases, brainstem hemorrhages for 4-13% of
cases, cerebellar hemorrhages occur in 5-10% of cases, and mul-
tiple hemorrhages are identified in another 1.5-2.8% of cases [8,
9,12].

Prognosis for non-traumatic intracranial hemorrhages

Key factors significantly impacting the prognosis of patients
with NTIH include age, hematoma size, and the initial level of
consciousness as measured by the Glasgow Coma Scale (GCS)
upon admission. The prognostic score was calculated based on
the GCS, age, and hemorrhage volume. This algorithm was devel-
oped from a diverse group of patients with intracerebral hemor-
rhage. It was calculated as follows [30, 50]:

K=10xGCS—age—0.64xvolume

A higher prognostic score suggests a more favorable prog-
nosis for the patient.

The localization and size of the hematoma are crucial in de-
termining the severity of the patient's condition, prognostic out-
come, and treatment strategy. Considering the pathogenesis, the
primary factors contributing to unfavorable outcomes in intrace-
rebral hematomas are the direct mechanical pressure on brain
tissue from blood clots and the toxic effects of blood cell decay
products on nearby neural structures at the site of hemorrhage
[51].

Based on the underlying principles of hypertension-relat-
ed hemorrhage, it can be concluded that the primary objective
of surgical treatment is to remove the hematoma as quickly and
completely as possible. This procedure causes internal decom-
pression, lowering both local and overall intracranial pressure.
Moreover, surgical intervention prevents the toxic effects of per-
sistent blood-lysed products on surrounding tissue, reducing the
likelihood of cerebral edema and its subsequent herniation [50,
51].

Based on data from one study, surgical intervention should
be performed within the first 12 hours following the onset of in-
tracerebral hemorrhage to ensure effective treatment [52]. Mor-
phological studies indicate that surgeries conducted within the
first 7 hours involve minimal trauma, attributed to the lack of ce-
rebral edema and significant mass effect [53].

Several researchers agree that IVH is an absolute factor indi-
cating an unfavorable prognosis in HS [19, 20, 54, 55]. Thus, mor-
tality and severe disability rates in cases of IVH due to ruptured
cerebral aneurysms reach 67-83% [56]. Furthermore, the pres-
ence of an intraventricular component in ICH notably decreases
the chances of achieving favorable outcomes from 31% to 15%,
as indicated by the results of the STICH study [13].

The mechanism of IVH development is determined by some
key factors: disruption of cerebrospinal fluid circulation, leading
to the development of non-communicating hydrocephalus and
increased intracranial pressure, which can cause various brain
herniations; the toxic effects of persistent blood-lysed products
on surrounding brain tissue and arachnoid granulations respon-
sible for the absorption of cerebrospinal fluid; as well as mass
effect of clotted blood distending the ventricle wall, which also
leads to increased intracranial pressure [20, 53].

In the long term, such factors as advanced age, chronic
heart failure, and male gender negatively affect the outcome of
the disease [56, 57]. The National Institutes of Health Stroke Scale
(NIHSS; Brott et al., 1989) determines the severity of stroke as an
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MO3roBbIX reMaToMax, ABAAOTCA NPAMOE MexaHUYeCKoe AaB/eHue,
OKa3blBaeMoe Ha TKaHM MO3ra KPOBAHbIMU CTYCTKaMM M TOKCUYeCcKoe
B/INAHME NPOAYKTOB Pacnaza KPOBAHbIX KETOK HAa HEMPOHHbIE CTPYK-
TYpbl, HaX0AALLMECA B HENOCPEACTBEHHOW 6A130CTU OT MecTa KPoBo-
n3nuaHua [51].

Oco3HaBaA MaToreHeTMYecKMe MNPUHLMMbI Pa3BUTUA runep-
TEH3MBHbIX KPOBOW3NMAHUIA, MOXKHO 3aKNOUNTb, YTO NepBoOYEpes-
Has LeNb OMepaTUBHOTO NIeYEHUA 3aK/IOYAETCA B Kak MOXHO bonee
ObICTPOM M MOMHOM YZANEHWU TemMaToMbl. 3TO AeMCTBME NPUBOAUT
K BHYTPEHHel OEeKOMMPEeccuu, YTo, B CBOKO OYepesb, CHUMNKAET Kak
NOKanbHoe, Tak 1 oblee BHyTpUyepenHoe aasneHue. Kpome Toro,
XMPYpPruyeckoe BMeLIaTeNbCTBO NO3BONAET NPeaoTBPaTUThL TOKCUYe-
CKOe AelCTBME NPOAYKTOB pacnaja NM3MPOBAHHOM KPOBM Ha UHTAKT-
Hbl€ YYaCTKM TONOBHOMO MO3ra, YTO CHUKaeT BEPOATHOCTb Pa3BUTUA
OTEKa MOo3ra 1 ero nocaeaytLLero cmetlexus [50, 51].

Ha ocHOBaHMWM AaHHbIX, NONYYEHHbIX B XOZEe OAHOI0 U3 UcCneao-
BaHWI, C Lienblo 3GGEKTUBHOCTY NeYeHna peKoMeHAyeTCA B TedeHne
nepsbix 12 YacoB Nocne HacTynIeHUA BHYTPMMO3rOBOrO KPOBOM3/IN-
AHWA NPOBOAUTbL ONepaTMBHOE BMeLlaTenbeTo [52]. Mopdonoruye-
CKMe UCCNefoBaHUA MOKa3blBalOT, YTO OnepaLvu, BbiMOAHEHHble B
nepsble 7 YacoB, XapaKTePU3YHOTCA MUHMMANbHOM TPAaBMATUYHOCTbIO,
6narofapsA OTCYTCTBMIO MO3rOBOrO OTEKA M 3HAUMTENIbHOMO Macc-3¢-
dekra [53].

MHoroumcneHHble uccnefoBaTeny €4MHOMMACHO CXOAATCA BO
MHeHuK, 4to BXK cnyxut 6e3ycnoBHbiM GakTopoMm, yKasbiBatoLLMM
Ha HebnaronpuATHbIN NporHo3 npu MM [19, 20, 54, 55]. B kayectBe
npvMepa, CMePTHOCTb M YacToTa TAXKENON MHBAZIMAHOCTM B CIyHasnX
BXK, BbI3BaHHbIX Pa3pbiBOM aHEBPM3M LiepebpasbHbIX COCYA0B, A0-
cTuraet 67-83% [56]. Mpu 3ToM, HaIMuMe BHYTPUNKENYA0YKOBOTO KOM-
noHeHTa npu BMK cywecTBeHHO CHUXKAeT BePOATHOCTb AOCTUXKEHUA
6naronpuATHbIX ncxosoB ¢ 31% fo 15%, cornacHo pesynsbTatam ucce-
nosaHua STICH [13].

MexaHun3am Bo3HMKHOBeHUA BHK onpenenserca pagom katove-
BbIX (AKTOPOB: HapyLUEHUEM LMPKYNALMUM CIMHHOMO3IOBOW KUAKO-
CTW, BeZyLWMM K Pa3BUTUIO OKKNIO3MOHHOM rmapouedannn v nosbl-
LIeHWI0 BHYTPUYEPENHOro AaB/eHMA, YTO MOXKET CrnpoBOLMPOBaTb
NosABAEHWE AUCNOKALMOHHOTO CMHAPOMA; TOKCUYECKMM BAMAHUEM
KPOBM 1 eé pacnafatoLyxca KOMMNOHEHTOB Ha LiepebpasbHble CTPyK-
TYpbl ¥ NAaXMOHOBbI FPAHYNALMK, OTBEYAlOLLME 32 BCACbIBAHME Liepe-
6POCMMHA/IbHOMN KUAKOCTH; @ TaKkKe macc-3pdeKToM, CO34aBaeMbIM
CaMUM KPOBAHbIM CTYCTKOM B KenyfouKax Mo3ra, KOTOpbIVi TaKKe
NPVBOAMT K NOBbILIEHWUIO BHYTpUYepenHoro aasneHus [20, 53].

B nepcnektvBe Ha ucxodpbl 3a60neBaHUA OTPULIATENBHO BAWSA-
10T Takne aKTopbl, Kak NPEKNOHHbIV BO3PACT, CepAeyHO-CcoCcyancTan
HeZl0CTaTOYHOCTb, a TaKXKe MY}KCKOM Nos naumenTa [56, 57]. CteneHb
TAXKECTU UHCYNbTA, Onpefensemas no wkane HaumoHanbHOro UHCTU-
TyTa 30poBbsA CLUA (NIHSS), npusHaétca He3aBUCUMMbIM (aKTOPOM,
npeackasbiBaoLwmm ncxoabl HBMK. B pamkax nccnegosaHma, npose-
ZAéHHoro HauMoHanbHbIM MHCTUTYTOM HEBPOIOTUYECKMX PACcCTPOWCTB
1 MHcynbTa (Mccneposanne Ne NO8), Bbis0 yCTaHOBAEHO, YTO Y NaLy-
€HTOB C NokasaTtenem o wkane NIHSS 6onee 20 NyHKTOB pUCK pa3Bu-
T HBMK okasancs B 11 pas BblLle MO CPAaBHEHMIO C NaLLMEHTAMMU, Yeit
pe3ynbTaT coCcTaBNAN MeHee 5 NyHKTOB [58].

CAK xapaKTepwu3yeTcs BbICOKOM CTENEHbIO IETA/IbHOCTM U BEPO-
ATHOCTbIO Pa3BUTUA MHBaNUAHOCTK [33, 59]. KpoBb, NpoHMKatoLwan
B CybapaxHoManbHOe MPOCTPAHCTBO, MHULIMMPYET acenTUYecKuii
BOCMa/IMTENbHbIV MPOLLECC B COCYAUCTOM 060N0UKE MO3ra, Bbi3biBas
OTEK, CMna3m COCYZ0B W, KaK CNeAcTBUE, ULWIEMMIO FONIOBHOMO MO3ra
[23, 25]. Hanbonee pacnpocTpaHEHHbIE OCNOXKHEHWSA, CBA3AHHbIE C
paspbiBom LA, BrkatoyatoT aHrmocnasm (AC), BcTpeyatowmiica 8 20-
50% cnyyaes, rugpouedanuio (25-27%) 1 peunamsupytoLlee KpoBo-
nsnusHue (4-50%) [22, 26, 59].

independent factor in predicting the outcome of NTIH. A study by
the National Institute of Neurological Disorders and Stroke found
that patients with an NIHSS score of more than 20 points had an
11-fold higher risk of developing NTIH than patients whose scores
were less than 5 points [58].

SAH is characterized by a high mortality rate and the likeli-
hood of developing disability [33, 59]. Accumulation of blood in
the subarachnoid space initiates an aseptic inflammatory process
in the choroid plexus, causing edema, vascular spasms, and ce-
rebral ischemia [23, 25]. The most common complications asso-
ciated with CCA rupture include vasospasm, occurring in 20-50%
of cases, hydrocephalus (25-27%), and recurrent hemorrhage (4-
50%) [22, 26, 59].

Most scientists agree that the severity of vasospasm cor-
relates with the blood volume entering the subarachnoid space
[33, 60]. Vasospasm typically peaks on the seventh to eighth day
after hemorrhage, after which the condition generally improves
by the fourteenth day [60]. Vasospasm, which develops due to
the rupture of cerebral aneurysms, has been observed as the pri-
mary factor influencing the severity of the patient's condition and
determining unfavorable outcomes after surgery [60]. The prima-
ry indication for urgent surgical intervention in these patients af-
ter the onset of SAH is to prevent rebleeding [60], which is associ-
ated with high mortality and disability rates [22, 23].

The characteristics of SAH, based on the results of a CT scan
of the brain conducted immediately after a rupture of the CCA,
are considered key predictors of cerebral vasospasm [61].

The Spetzler-Martin (SM) AVM grading system is the most
widely used for AVMs, proposed in 1986 by Drs Robert F Spetzler
and Neil A Martin, both neurosurgeons at the Barrow Neurologi-
cal Institute in Arizona, USA. The SM system assesses the surgical
risk during the treatment of AVMs. The SM grading system has
three anatomic factors that significantly impact treatment out-
comes: nidus size, nidus location relative to the eloquent brain,
and venous drainage pattern. In detailing the risk assessment of
complications during AVM resection using the SM grading sys-
tem, the following risk categories are distinguished: In general,
grade | and Il AVMs can be resected with low morbidity, grade IlI
AVMs are associated with variable levels of risk, while surgery on
grade IV and V lesions yield worse outcomes with considerably
enhanced risk. Certain lesions should not be considered for sur-
gery, including large AVMs that invade critical eloquent areas or
diffuse nidi that involve essential structures such as the hypothal-
amus or brainstem. Surgical resection of these lesions would like-
ly result in significant neurological deficits or even death. These
AVMs are classified under a separate category (grade VI) and are
deemed inoperable [62].

To improve the approach to AVMs assessed using the SM
grading system to predict the risk of surgical complications based
on three AVM characteristics. Lawton MT, in 2003, recommended
a modified classification. This classification meticulously analyzes
all possible combinations of key parameters (size, venous drain-
age, eloquence) for AVMs and divides them into four types:

e S1VI1E1l - small lesions with deep venous drainage in
areas of eloquence

e S2V1EO — medium-sized lesions with deep venous
drainage.

e  S2VOE1 - medium-sized lesions in areas of eloquence

e S3VOEO - large non-eloquent lesions without deep ve-
nous drainage [63].
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BOBLUMHCTBO YUYEHbIX CXOAMTCA BO MHEHWM, YTO CTeNeHb Bblpa-
eHHocTv AC KoppenupyeT ¢ 06bEMOM KpoBH, nonasLueii B cybapax-
HouzanbHoe npoctpaHcteo [33, 60]. MUK MHTEHcMBHOCTM AC 00bIY-
HO MPUXOAWTCA Ha 7-8-ble CYTKM MOCNe KPOBOM3UAHMA, NOCNE Yero
K 14-m OHAM COCTOsIHME, KaK MPaBM/IO, HauMHaeT yayywatbes [60].
OtmeyeHo, uto AC, KOTOpbIN pa3BMBaeTCA BCIEACTBME pa3pbiBa Lie-
pebpanbHbIX aHEBPU3M, ABNAETCA [AaBHON NPUYMHON, BAMAIOLWEN HA
TAXECTb COCTOAHUA MaLMEHTa U onpeaensiolleit HebnaronpuaTHble
ncxoabl nocne onepauun [60]. OcHOBHOW MOTMBALMEN ANA NpoBe-
[leHVA onepaTMBHOIO BMELLATEeNbCTBA Y 3TUX MALIMEHTOB B KaK MOMX-
Ho Bonee KopoTKMe cpoku nocne Hactynnenus CAK ssnsetca uenb
NpeAoTBPALLEHUA NMOBTOPHOTO KpoBOTeYeHUA [60], KOTOpoe MOXKET
COMPOBOXAATbCA BbICOKON CMEPTHOCTbIO M MHBanMAM3aLmeit [22, 23].

Xapakrepuctuka CAK no pesynsratam KT-uccnefoBaHwA ronos-
HOro MO3ra, BbIMO/IHEHHOrO HemeZ/1IeHHO nocse paspbia LA, cun-
TaeTcA OAHUM M3 KNtoueBbIX GaKTOPOB, MO3BONAOWMX MPeACKa3aTb
CMasm COCyA0B roIOBHOrO mo3ra [61].

Haunbonee nonynspHoii cuctemoit knaccudurkaumm ABM cunta-
eTca Wwkana Spetzler-Martin (S-M), pa3paboTtaHHas 0AHOMMEHHbBIMM
asTopamu B 1986 roay. [laHHasa KnaccuduKauma ucnonbyetca Ans
OLLeHKM PUCKa OCI0XKHEHWIA B XOA4e 0NepaTUBHOTO edeHns Manbdop-
Maumit. [laHHaA LWKana BKAOYAET B cebA TpY OCHOBHbIX MapameTpa,
OKa3blBaOWMX Haubosbllee BAMAHME Ha WCXOL /IeYeHUA: pasmep
ManbGopMaLyK, XapaKkTep BEHO3HOTO APEHUPOBAHMA U e€ NoKa-
Nv3aumio. B pamkax geTanv3aumu OLEHKU PUCKa OCNIOKHEHUI npu
pesekuun ABM, cornacHo wkane S-M, BblgenatoTca cneaytowme Ka-
Teropum pucka: ABM 1-2 6anna xapaKkTepmsytotcs HU3KMM PUCKOM OC-
NOXKHeHW, 3 6anna NpeacTaBAET BapuabesbHbIi ypOBEHb PUCK], B
TO Bpems KaK 4-5 6an108 COOTBETCTBYIOT BbICOKOMY pUCKY. BBeaeHue
wectoro 6anna ykasblBaeT Ha mMasbdOpMaLMIo, KOTOpas CYMTaeTcA
HeonepabenbHol [62].

[lna yTouHeHna nogxoaa Kk ABM, oueHvBaembiM no wkane S-M
B 3 6anna, Lawton MT B 2003 roZly peKoMeHA0BaN 415 UCMO/b30Ba-
HMA MoaMOULMPOBAHHYIO KnaccuduKaumio. B atol Knaccuduraumm
BCE BO3MOMKHble KOMOMHALLMM KNIOYEBbIX NapaMeTpoB (pasmep, Be-
HO3HOE PEHVPOBAHNE 1 IOKANN3ALMA) AN1A AaHHBIX MasbGopMaLLMid
6b1M TWATENbHO pa30bpaHbl U pasaeneHbl Ha YeTblpe TUna:

e S1VIE1 - obo3HayaeT manbdopmaLmmn AuameTpom He 60-
nee 3 cm, LpeHUpPOBaHME KOTOPbIX MPOUCXOAMUT B ryOUH-
Hble BEeHbl, MPX 3TOM OHW /IOKANN3YIOTCA B 30HAX, UMELO-
WX GYHKLMOHAIbHOE 3HaYeHMe.

e S2VI1EO - otHocuTCcA K ABM anameTpom cBblie 3 cm, gpe-
HMPOBaHME KOTOPbIX NPOUCXOANT B IyOUHHbIE BEHbI, NPU
3TOM OHW HaxoAATCA B MEHee 3HaYMMOWi 30He roJI0BHOTO
MO3ra.

e S2VOE1 - onucbiBaeT manbdopmMaLmm pasmepom cebille 3
CM, He metoLyme rybnHHOro BEHO3HOMO OTTOKA M Pacno-
NOMKeHHble B QYHKLMOHAMIbHO BaXKHOM 30He.

e S3VOEO — KacaeTcs manbpopmaLmii cBblle 6 CM B Avame-
Tpe, He APEHUPYHIOLLMXCA B [NIYOMHHbIE BEHbI M HAXOAALLMX-
€A BHE BaXKHbIX PYHKLMOHANbHbIX 30H» [63].

Mcxoapbl Xxmpypruyeckoro neyeHns ABM, KnaccupumumpoBaHHbIX
Kak S1V1E1, cpaBHMMbI C pe3ynbTaTamMu XMPYPrMYecKoro seyeHus
ManbbopmaLMiA, nonyunsLLKnX 1-2 6anna no wkane S-M, 1 oTHocATCA
K noaTuny lll-. B cnyyae manbpopmaumii Tuna S2V1EQ, npuHagnexka-
wmx K noarmny I, ncxoabl MOryT 3HaUUTENbHO BapbupoBaTh. Onepa-
UMM Ha Manbdopmaumax S2VOEL yacTo NpMBOAAT K HEYL0BIETBOPU-
TeNbHbIM pe3y/bTaTam, No3Tomy Takne ABM KnaccupuumpyroTca Kak
nogtun Ill+. Manbpopmauum tmna S3VOEO, oTHECEHHbIE K noaTuny
I11*, B KIMHMYECKOM NPAKTUKE NPAKTUYECKM HE BCTPEYAIOTCS, YTO YKa-
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Grade lll AVMs (S1V1E1) have a surgical risk comparable to
low-grade AVMs and can be effectively treated with microsurgical
resection. Grade Ill+ AVMs (S2VOE1) carry a surgical risk compa-
rable to that of high-grade AVMs, so conservative management
is preferred. Grade IlI* AVMs (S3VOEO) are exceedingly rare, with
unclear surgical risks, or are theoretical lesions without clinical
relevance.

The outcomes of surgical treatment for AVMs are influenced
by factors such as the patient's age, AVM clear borders, and nat-
ural history. In 2010, Lawton and colleagues proposed a new
grading scale to improve patient selection and more accurately
predict surgical risk. The Supplemented Spetzler-Martin grade
(Supp-SM) adds patient age, history of hemorrhage, and nidus
type in addition to the classical SMS factors, which is the combi-
nation of Spetzler-Martin and Lawton-Young grades, also known
as Lawton-Young Grading System [64].

Combining the Spetzler-Martin and Lawton-Young grading
scales, an enhanced grading scale was developed to improve out-
come predictions for patients with brain AVMs undergoing sur-
gical treatment. According to Supp-SM, patients with SM-Supp
grades <6 had acceptably low surgical risks (0-24%), with a signifi-
cant increase in risk for grades above 6 (39-63%) [65].

So far, the Lawton-Young grading system remains the most
relevant and accurate tool for predicting outcomes of surgical in-
tervention in AVM ruptures associated with intracerebral hemor-
rhage [64].

The clinical manifestations of non-traumatic

intracranial hemorrhages

The clinical manifestations of intracerebral hemorrhages de-
pend on the degree of vascular reflex reactions and the extent of
necrobiotic and necrotic changes in the brain tissue surrounding
the hematoma [65]. Key factors determining the severity of the
condition and the nature of clinical symptoms include the dura-
tion of bleeding and the location and volume of the intracerebral
hemorrhage.

The development of cerebral tissue edema plays a crucial
role in the adverse effects associated with intracerebral hemor-
rhages. The first signs of edema are observed within the initial
hours after hemorrhage [65], with intensity increasing during the
first 24 hours; overall, the edema remains pronounced for up to
5-7 days [65, 66].

The primary symptoms of ICH include severe headaches,
nausea, and vomiting, often accompanied by psychomotor agita-
tion. Generalized seizures occur in 16% of cases [67]. A rapid and
severe decline in consciousness is typical of ICH, potentially pro-
gressing from stupor to deep coma within just one hour of onset.
The clinical presentation includes symptoms of autonomic and
vasomotor dysfunction, such as erythema of the skin, moist skin,
abnormal lung sounds, such as rales, crackles, or rhonchi, and the
appearance of abnormal respiratory patterns. Additionally, there
may be fluctuations in blood pressure. Malignant hyperthermia
progresses rapidly, worsening the patient's condition and increas-
ing the risk of severe complications.

In the early stages of developing an intracerebral hema-
toma, signs of meningeal irritation, such as cutaneous hyperes-
thesia, photophobia, and reactive pain phenomena, including
Bechterew's zygomatic symptom, are often observed. Later mani-
festations include nuchal rigidity and positive Kernig's and Brudz-
inski's signs [1, 5, 8]. Focal neurologic deficits are associated with
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3bIBaeT Ha UX BO/IbLLYIO PEAKOCTb UM TPYAHOCTb B UAEHTUOUKALMMN U
JIeYEHUU B PAMKaXx CyLLECTBYHOLLMX KNACCUPUKALIMIA.

Ha ncxogpl xupypruyeckoro neveHna ABM oka3biBatoT BanAHWe
TaKue GpaKTopbl, Kak BO3PacT 60NbHOM0, HEYETKOCTb FPaHML, Masbdop-
Mauum 1 aHamHes natonorun. C y4éTom 3T acnektos, Lawton MT
et al B8 2010 roay paspaboTanu LKany, KoTopas Noiy4nna HaseaHue
[OMNOAHUTENbHOW KnaccudumKaumm Spetzler-Martin, meHyemoi Kak
KnaccuomKauma Lawton-Young [64].

KomMBUMHMpYs OCHOBHYIO M LOMNONHUTENbHYIO LWKanbl S-M, dpop-
MMUPYETCA YCOBEPLUEHCTBOBAHHAA KOMOWHMPOBAHHaA LWKana S-M,
KoTopan no3sonseT 6o/ee TOYHO NPOTrHO3MPOBATL UCXOAbI XMPYPru-
yeckoro neveHns ABM. CornacHo 3Toit WKane, Npu UckatoveHun ABM
13 KPOBOOBpPALLEHMA C 06LLMM KonmnyecTBom 6annos oT 2 A0 6, puck
Pa3BUTUA OCNOKHEHUI OLEHMBAETCA KaK HU3KWI 1 cocTasnseT ot 0%
[0 24%. B cnyvasx, Korga obuiee KonnyectBo 6anioB HaxoauTca B
AvanasoHe oT 7 fo 10, pUCK OCNOXKHEHMI 3HAYUTENbHO BO3PACTAET M1
Bapbupyet ot 39% a0 63% [65].

Ha cerogHAWwHWI aeHb kKnaccudmkauma Lawton-Young ssnsetcs
Hanbonee aKkTyaNbHbIM M TOYHLIM MHCTPYMEHTOM ANA MPOrHO3MPO-
BaHWUA Pe3ynbTaToB XMPYPrMUYECKOro BMeLLaTebCTBa NPU pa3pbliBax
ABM, cOMpoBOXAAHOLLMXCA BHYTPMMO3rOBbIM KPOBOM3AMAHMEM [64].

XapaKTepucTMKa KNMHMYECKUX NPU3HAKOB NpH
Pa3sBUTUM HETPABMATUYECKUX BHYTPUYEPENHbIX
KPOBOU3NUAHUNIA

KnnHuyeckoe npossneHne BHYTPUMMO3rOBbIX reMopparuii 3asu-
CUT OT CTENEHW HEKPOTUYECKMX U3MEHEHW, NapabUOTUYECKUMX 1 COCY-
ANCTO-pedNeKTOPHbIX U3MEHEHW B TKaHAX MO3ra, Pacro/IOXEHHbIX B
HenocpeacTBEHHOW 611M30CTH OT remaTombl [65]. Kputnueckumn dak-
TOpamu, ONpPeAensWMMU TAXKECTb COCTOAHUA U XapaKTep KAUHWUYe-
CKUX CMMNTOMOB, ABNAIOTCA NPOAOMKNTENBHOCTb KPOBOTEUEHMSA, Me-
CTO PacrnonoXeHusa n 06bEM CamMoro KPOBOU3NUAHUA B MO3Te.

Kntoyesyto posib B GopMUPOBaHUM HeBNaronpuaTHbIX Nocnes-
CTBWIA BHYTPUMO3TOBbIX reMopparnii UrpaeT passBuUTUEe OTEKA MO3ro-
BOW TKaHW. MNepBble NPU3HAKM OTEKA HabKOAAITCA YIKE B UCXOLHbIE
yacbl nocne KPoBOMU3NUAHUA [65], MHTEHCMBHOCTb €ro yBeNnYnBaeTca
B TeyeHWe nepsbiX 24 YacoB M Aanee OTEK OCTAETCA BbIPAXKEHHbIM
BM/OTb A0 5-7 CYTOK [65, 66].

OcHoBHble cumnTombl Mpyv BMK BKAtoyatoT obLemosrosble
NpOABNEHUA, TaKMe KaK CUbHaA ronoBHaA 60nb, TOWHOTA U PBOTa,
KOTOpble MOTYT COMPOBOMKAATHCA MCUXOMOTOPHbBIM BO3OYKaeHMeM. B
16% HabntoaeHWI BCTPEYaoTCA reHepann30BaHHbIE ANUAENTUYECKHE
npuctynbl [67]. TunuyHbiM ans BMK aBnsetca BbicTpoe yrnybneHune
YrHETeHMA CO3HaHMA, KOTOPOE MOXKeT NPOrPeccMpPoBaThb OT COCTOAHNA
ornyLueHus A0 ryboKoM KoMbl BCETO 33 Yac C Havyana passBuTUA naTo-
Norun. B KNMHWYeCKoW KapTuHe 3a60/1eBaHNs BbIpaXKeHbl BEreTaTus-
Hble CUMNTOMbI, BKOYAA MHTEHCUBHYIO TMMEPEMMIO U NMOBbILLEHHYIO
BNIAXKHOCTb KOXHbIX MOKPOBOB, MOABAEHME NPU AbIXaHUU XPUMOB
C Mepexofom B MaTONOTUYECKME TUMbl, apTepuasbHOe AaB/EHWE,
CKJIOHHOE K HEKOHTPOIMpPYEeMOMY MoBbILeHNI0. Kpome Toro, BbicTpo
pa3BMBAETCA 3/10KaYECTBEHHaAA runepTepmus, ycyrybastowan obuiee
COCTOfIHWE NALMEHTa U YBEIMUYMBAIOLLAA PUCK TAMKENBIX OCTIONKHEHWIA.

Ha HauyanbHOW CTaguu pasBUTUA BHYTPUMO3TOBbIX KPOBOM3-
JIUSHUIA YacTO BbIABAAKOTCA MEHWMHreabHble CUMMTOMbI, TaKMe KaK
runepectesns, 0CoBEHHO MPOABAILWAACA B BUAE CBETOOOA3HM, U
cKkynosoit dpeHomeH bextepeBa. K 6onee nosgHMm nposBaeHUAM
3a60/1€BaHNA OTHOCATCA PUIMAHOCTb 3aTbIIOYHbIX MbILIL, 3 TaKkKe
cumnTombl KepHura u BpyasuHckoro [1, 5, 8]. OuaroBas cumnToma-
TWKa, KOTOPAA MOXKET BKIOYATb HaPYLLUEHWA ABUraTeNbHbIX GYHKLMN,
4yBCTBUTENIbHOCTU, 3PEHUA UK PEUM, HANPAMYIO 3aBUCUT OT JI0KaU-
3aLMM reMaToMbl M OXBaTbIBAeT PasHO0bpa3Hble NPOABAEHNS, CNeLm-
dnyHble 419 NopaxkEéHHoM obnactu.

motor functions, sensation, vision, or speech impairments, are
directly related to the hematoma's location, and include a range
of symptoms specific to the affected area.

During the acute phase of hypertensive intracerebral hem-
orrhage, blood can enter the brain's ventricular cavities, resulting
in various brain herniations and the onset of acute obstructive
hydrocephalus [3, 13, 54]. Intraventricular extension of hemor-
rhage (IVH) occurs in 30-85% of ICH cases. The peak risk for IVH
typically arises within the first three days after the onset of ICH,
although the risk may persist during later stages of ICH [19, 20,
57]. In nearly 80% of cases, IVH occurs with thalamic or mixed he-
matomas that exceed 10 cubic centimeters in volume. This caus-
es a blockage in the CSF pathways, resulting in hypertension-in-
duced cerebellar edema and hydrocephalus. This scenario leads
to a rapid decline in the patient's level of consciousness, which
may progress to a comatose state. Accompanying this deterio-
ration are symptoms such as fever, loss of reflexes, and changes
in muscle tone, including hypertonic convulsions and brainstem
dysfunction. These issues can result in cardiopulmonary function
compromise [57].

Hematomas located in the temporal and occipitotemporal
regions, measuring up to 30 cm?, are associated with an increased
risk of transtentorial herniation resulting from the downward dis-
placement of the upper brainstem. Subcortical, putaminal, and
mixed hemorrhages can cause contralateral hemiparesis, varying
in severity based on the hematoma's volume and the degree of
midline shift. They may also lead to hemianesthesia, hemianop-
sia, and central facial and lingual paralysis. Hemorrhage in the
dominant hemisphere, especially in Broca's area, often leads to
motor aphasia. Thalamic hemorrhages are commonly associated
with hemihypesthesia, hemiataxia, hemianopsia, and hemipare-
sis. Patients with these conditions may also exhibit drowsiness
and apathy. Extensive cerebellar hemorrhages or hematomas can
compress the brainstem, resulting in sensory and motor deficits,
cranial nerve palsies, impaired consciousness, dysautonomia,
and respiratory failure. They can also lead to obstructive hydro-
cephalus or herniation through the foramen magnum or tento-
rium. Hemorrhage in the brainstem, particularly in the pons, af-
fects various structures, including the cranial nerve (trigeminal,
abducens, facial, and vestibulocochlear) nuclei and conduction
pathways, which may lead to alternating syndromes. This type of
hemorrhage can quickly lead to coma, causing critical disturbanc-
es in vital functions [65, 66].

In the initial phase of ICH, the severity of herniations is di-
rectly correlated with factors such as the volume of the hema-
toma in the brain, the dissection of blood into the ventricular
system, and external hydrocephalus [19, 20]. Symptoms of her-
niations include decreased consciousness, anisocoria, gaze pal-
sies indicating involvement of brainstem structures, and wors-
ening respiratory and cardiovascular dysfunction. In cases of
ICH, a gradual worsening of the clinical presentation is common,
highlighting the condition's progressive nature [65, 66]. In cases
of ICH, symptoms of general cerebral ischemia and focal neuro-
logical deficits are prominent. In 15% of patients, an ICH pres-
ents with a subacute clinical course, which is characterized by a
sudden onset of symptoms that stabilize. However, in the later
stages, the patient's condition may deteriorate due to recurrent
hemorrhages or the development of cerebral edema, typical-
ly occurring 2 to 3 days after the initial onset of the ICH. These
changes may be linked to a progressive increase in the frequency
and intensity of focal and general cerebral clinical manifestations,
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Cpesm cepbé3HbIX OCNOKHEHWM, BO3HUKAIOLLMX B OCTPOM Nepu-
ofie runepTeH3unBHbIX BMK, KpoBb NpopbiBaeTca B MONOCTM KeNyAou-
KOB O/IOBHOMO MO3ra, YTO BEAET K AMUCAOKALMOHHOMY CMHAPOMY U
Pa3BUTMIO OCTPOI OKK/O3MOHHOW rvapouedanum [3, 13, 54]. Mpopbis
KPOBU B BEHTPUKYAAPHYO cuctemy Habntogaetca B 30-85% cnyyaes
BHYTPUMO3rOBbIX KPOBOM3INAHWN. [MKOBbBIN PUCK BO3HUKHOBEHUA
[laHHOTO OC/I0XHEHMUA 0ObIYHO NPUXOAMTCA Ha NepBble TPU AHA Nocne
Hayasa KPOBOM3NNAHUA, OOHAKO OH MOXKET COXPaHATLCA U Ha bonee
no3gHuX aTanax 3abonesanus [19, 20, 57]. Yawwe scero (noytn B 80%
C/ly4aeB) KPOBOU3UAHME B CUCTEMY KeJlyJOHKOB MO3ra HabnogaeT-
CA MPU remaTomax MeAuanbHOro WU CMELLaHHOro TUNa, 06bEMoMm
6onee 10 KybUYECKUX CAHTUMETPOB. B pe3ynbTaTe 3TOr0 NPOUCXOaUT
0BCTPYKUMA NyTEN UMPKYAALMKM LepebpocnmnHanbHOW KUAKOCTH,
CNefCcTBMEM YEero ABNAETCA pa3BUTME OCTPOrO rMMepTEH3UOHHO-TU-
apouedanbHoro cuHapoma. Takas CWTyaums Bbi3biBaeT ObicTpoe
YXYZLUeHNe YPOBHA CO3HaHMA 60/bHOrO, BNNOTb A0 KOMATO3HOTO
COCTOAIHUA, MOBbILIEHUE TeMMNepaTypbl, UcYe3HOBeHUe pedreKcos,
M3MEHEeHUA B MbILLEYHOM TOHYCe, BKOYasA NOABAEHWNE FOPMETOHUM,
a TaKKe ANCOYHKLMIO CTBOIA MO3ra, YTO MPOABNAETCA HAPYLUEHUAMM
[bIXaTeNbHOM M KapAnoBacKynapHol cuctem [57].

[eMaToMbl, pacrionaratoLmecs B BACOUHOW M BUCOYHO-3aTbI10Y-
HOW 30Hax, pasmepamu o 30 cM?, XxapaKTepu3yHoTCA MOBbILLEHHbIM
PUCKOM Pa3BUTUA TPAHCTEHTOPMANBHOMO CMeELLEeHUs LepebpanbHbIX
CTPYKTYp, YTO NPWUBOAMT K CA@BieHuo cTBoMa mosra. Cybroptu-
Ka/lbHble, NMyTameHaNbHble U CMELUaHHble remaToMbl COMPOBOXKAA-
I0TCA KOHTpanaTepasbHbiM reMUNape3oM Pa3HOM CTEMEHW TAMXKECTU
B 3aBMCMMOCTU OT 06bEMA remaTombl M CMELLEHHBIX CPEAUHHDIX
CTPYKTYP MO3ra, remvaHecTesvei, reMMaHonNCc1ein, a TakKe napesom
MbILUL, /IMLA U A3bIKa NO LEeHTPasbHOMY TUMy. [py KPOBOU3AUAHWM
B AOMWHaHTHOE MOoAyLIapWe rofoBHOr0 Mosra B obnactn Bpoka yva-
CTO BO3HMKaeT MoTopHasa adasua. KpoBousnuaHUA B Tanamyc 4acto
COMPOBOMKAOTCA KOHTPAsaTePasIbHON remurunecTesneit (CHUNKeHN-
€M YYBCTBUTE/NIbHOCTH), reMmuaTakcuen (HapylweHMem KoopavHaLmm
[BVIXKEHWIM), reMUaHoncuelt (NoTepeid NOMIOBUHBI MONA 3pPEHUA) U Te-
MUMNape3om (cnabocTbio MbILLLL OAHOW CTOPOHbI Tena). Takue cocTo-
AHWA MOTYT COMPOBOXAATbCA COH/AMBOCTbIO M anaTtueil. emaTombl
6onee KpynHbIX PasMepoB B MO3MKeUKe Bbi3blBalOT NPAMOe CAaB/e-
HWe CTBOJIOBbIX CTPYKTYP, YTO MOMET NPUBECTU K GYHKLIMOHANbHbBIM
PacCTPOMCTBAM ApIXaHUA U FeMOLMHAMMYECKMM HapyLUeHUAM M3-33
NopaXKeHUA HEPBHbIX LEHTPOB M MPOBOAALLMX MyTel CTBONA MO3ra,
a TaK¥Ke K OKKM03MOHHOM ruapouedanum ¢ passuTMem ocTporo auc-
JIOKaUMOHHOrO cuHApoMa. Mpu pasBUTUM KPOBOM3AUAHWA B CTBOA
ro/I0BHOrO M03ra, 0COHEHHO B BapONMEB MOCT, NOPAXKALOTCA AAPA Ye-
PEenHo-MO3roBbIX HEPBOB M NPOBOAALLMX MyTEN, YTO MOXKET NPUBECTU
K NOABNEHUIO a/IbTEPHUPYIOLLMX CUHAPOMOB. NpK TaKoro posia KPoBo-
U3/IMAHMAX 334acTyto BbICTPO HACTYMaeT COCTOAHME KOMbI C KpUTUYe-
CKMMM PacCTPOMNCTBaMM BUTaNbHbIX GYHKLMI [65, 66].

B HauanbHOM dase BMK TAXKECTb AMCNOKALMOHHOTO CUHAPO-
Ma HamnpAMyto CBA3aHa C TaKUMM GaKTopamu, Kak 06 bEM remaTombl
B FOJIOBHOM MO3re, NMPOHUKHOBEHNE KPOBU B CUCTEMY KENYAO04YKOB
W yCUNEHWE OKoNoMo3roso rugpouedanum [19, 20]. Cpean cum-
NTOMOB, YKa3blBAIOLMX HA Pa3BUTME AUCAOKALIMOHHOTO CMHAPOMA,
BbIZENAIOTCA MOHWUMKEHME YPOBHA CO3HAHMA, PacluMpeHue 3payka C
OiHOV CTOPOHbI, CTBO/IOBOM Napes B3rAAa, YTO CBUAETENbCTBYET O
BOB/IEYEHUM CTBOJIOBbIX CTPYKTYP, @ TaKKe MporpeccMpoBaHue Ha-
PYLEHWI AbIXaTeNbHOM U cepaeyHo-cocyamncTon cuctem. na BMI,
BO3HMKLWIMNX Ha GOHEe remopparMyeckoro MPOHUKHOBEHUA KPOBM B
TKaHW MO3ra, TUMUYHO NOCTENEHHOE ycyrybaeHne KIMHUYECKOM Kap-
TWHbI, YTO NOAYEPKMBAET NPOrPECCUPYIOLLMI XapaKTep 3aboneBaHUs
[65, 66]. B KnMHMYecKol KapTuHe BMI npeobiaaatoT Kak obuemos-
roBble, TaK ¥ o4yarosble cumnTombl. Y 15% naumeHToB HabntogaeTcs
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which are related to the onset of brain herniations and suggest a
rise in intracranial pressure [66].

CAA rupture can lead to SAH, ICH, and IVH with correspond-
ing clinical manifestations. Classical (70%) and atypical (30%) clin-
ical presentations of SAH are identified based on their character-
istics [25, 31, 33].

In classical presentations, patients often report experienc-
ing sudden and intense headaches, which they describe as feel-
ing "like a blow to the back of the head". Accompanying symp-
toms may include nausea, vomiting, and photophobia. In some
cases, there may be a temporary loss of consciousness, varying
in duration from brief to prolonged. The symptoms typically are
accompanied by an increase in blood pressure. In 30% of patients
who have experienced a rupture of an AVM, symptoms of SAH
may be vague or atypical. These atypical presentations can take
various forms, including symptoms resembling a migraine, those
associated with hypertension, meningitis, psychiatric symptoms,
intoxications, or radicular pain. Such atypical presentations can
complicate timely diagnosis and require careful attention from
healthcare professionals [67].

In 97% of cases of AVM rupture, symptoms related to global
cerebral ischemia develop. Meningeal manifestations are present
in 88% of patients, with meningeal irritation signs being moder-
ate in 60% of cases and severe in 28%. The normal state of con-
sciousness in 42% of patients, while 44% experience impairments
of wakefulness and/or awareness that can lead to stupor, and
14% may progress to a soporous or comatose state. Incomplete
loss of muscle strength (weakness, paresis) is noted in 53% of pa-
tients, while complete loss (paralysis, plegia) is reported in 21%
[40, 41, 68].

Hemorrhages resulting from the rupture of AVMs tend to
exhibit a lower frequency of focal neurological deficits and re-
duced levels of consciousness when compared to hemorrhages
that arise from the rupture of CAA or HS. This distinction occurs
because ICH associated with AVMs typically does not involve the
internal capsule of the brain, are often smaller in size, and rarely
lead to vasospasm. Furthermore, hemorrhages tend to rupture
into the ventricles without associated intraparenchymal hemor-
rhage. The AVM hematoma typically displaces neural structures
rather than destroying them. Additionally, the younger age of
patients with AVMs contributes to their more favorable recovery
outcomes. Focal neurological deficits are most commonly ob-
served in ICH, occurring in 52% of cases. These deficits are less
common with isolated SAH occurring in 41% of cases, and are
rarely seen with isolated IVH, at 28% of cases [25, 67, 68].

In 28% of cases involving hemorrhage from AVMs, patients
may present with general and meningeal symptoms without any
focal neurological deficits. This situation necessitates a careful
differential diagnosis to distinguish it from ruptured cerebral an-
eurysms [68].

A key characteristic suggesting AVM rupture in these cases
is less pronounced meningeal signs, which, in 65% of cases, are
present in a moderate form. Additionally, 20% of patients may
exhibit changes in muscle tone, anisoreflexia, and pathological
reflexes indicative of AVM rupture [67].

The mortality rate for hemorrhages caused by AVMs ranges
from 10% to 30%. Neurological deficits are observed in about half
of the cases, with 10-20% remaining persistent [8, 14, 16]. In cas-
es of initial rupture of AVM, fatal outcomes occur in 14% of cases.
If a re-rupture happens, this rate increases to 21%; after a subse-
quent rupture, the fatality rate rises to 25% [30, 34, 68].
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nopocTpoe TedyeHne BMI, KoTopoe oTanyaeTca pe3knum Ha4yaaom ¢ no-
cnepyroleit cTabuamsaumeit KIMHUYECKON KapTuHbl. TemM He MeHee,
Ha bonee NO3A4HMX 3Tanax coOCTOAHUE BONBHOTO MONKET YXyALIUTHCA
13-32 MOBTOPHbBIX KPOBOM3NMUAHUIA MW PA3BUTUA OTEKA MO3ra, 06blY-
HO npoucxofALLero Yepes 2-3 cyTok nocie Hayana 3abonesaHws.
3TN M3MEHEHWA MOTYT NPOABAATLCA YCUIEHUEM KaK O4aroBblX, TaK u
06LLEMO3roBbIX KNMHUYECKUX NPOABNEHWUIA, @ TaKXKe Pa3BUTUEM AMUC-
JIOKALIMOHHOTO CUHAPOMA, YTO CBUAETENLCTBYET 06 YBENNYEHUM BHY-
TPUYEpenHoro AasneHus [66].

KnuHnueckne npoasneHnsa paspbisa AA oxsatbiBatoT CAK, BMI
1 BXK. B 3aBUCMMOCTM OT XapaKTEPUCTUK NPOSBAEHWIA, passivyatoT
TUNUYHble (70%) n atunuuHble (30%) cryyam CAK [25, 31, 33].

Ha HauanbHbIX 3Tanax 3aboseBaHMsA YacTo NPOABAAETCA BHe3ar-
Has, UHTEHCWBHAA rofoBHasA 60/1b, KOTOPYH NaLMEHTbI ONWCHIBAKOT
KaK «ygap no ronose». [py 3TOM OTMeYaeTcs NosABAEHWUE TOLWHOTbI
1 PBOTHI, @ TaKKe cBeTOO0A3HN. B HEKOTOPbIX Cyyanx TaKKe MOXKeT
HabnoAaTbCA BpeMeHHan NoTeps CO3HaHUA, KOTOpas MOXKET ObiTb Kak
KpaTKOBPEMEHHOW, Tak U ANWUTeNbHON. ApTepuanbHoe AaBieHve B Ta-
KMX cly4anx 0bbl4HO Bbicokoe. Y 30% nauueHTOB, NepeHEclunxX pas-
pbiB ABM, oTMevaeTca cTépTasn mbo atunuyHan KaptuHa CAK, koTo-
pas MOXKET NPOABAATLCA B Pa3NUYHbIX GOPMAX: NOKHOMUTPEHO3HOM,
JIOKHOTUMNEPTOHWUYECKOW, I0XKHOBOCMANNTENbHOM, NOKHOMNCUXOTUYE-
CKOM, NOMHOTOKCUYECKOW W NONKHOPALMKYNAPHOW. ITU aTUMNUYHble
dopMbl MOTYT 3aTPYAHATb CBOEBPEMEHHYIO AWNArHOCTUKY U TpebytoT
0c060ro BHUMAHMA CO CTOPOHbI MeAMLIMHCKUX CreLuanmcToB [67].

Mpwv paspbie ABM B 97% cnyyaeB pa3BMBaeTca 0b6LLEMO3rO-
BOM cMHAPOM. MeHuHreanbHble NpossieHus BcTpevatoTes y 88%
nauueHToBs, Npuyém B 60% cny4aeB CUMNTOMbI MEHWHreasbHOro
pasapakeHUs BbipaKeHbl yMmepeHHo, a B 28% — oHu rpybble. CocTo-
AHME CO3HaHWA OCTAETCA ACHbIM y 42% 60/bHbIX, B TO Bpems Kak y
44% OTMeYatoTCA PacCTPOMCTBA YPOoBHSA HOAPCTBOBAHMA, foxoAsAllme
[0 ornyweHnus, a B 14% cnyyaes — [0 COMOPO3HOTO M KOMATO3HOMO
cocTosHuiA. Mapes 1mbo ocnabneHve MbILLEYHOM CUbI B KOHEUHOCTAX
dvkenpyetca y 53% naumeHToB, a MOHOE OTCYTCTBUE ABUraTeNbHOM
aKTMBHOCTU —Yy 21% [40, 41, 68].

B cny4asx KpoOBOWM3NMAHMI, BbI3BaHHbIX pa3pbiBom ABM, Ha-
671104,aeTCA MEeHbLUas YacToTa BO3HUKHOBEHUA 04aroBblX HEBPOIOMU-
YECKUX HAPYLUEHWI U YTHETEHUA CO3HAHUA NO CPAaBHEHMIO C KPOBOU3-
JNIMAHUAMM, MPOUCXOLALLMMM U3 aHeBPU3M unun scneactsune M. 31o
06YyC/I0BIEHO TEM, YTO BHYTPMMO3roBble remopparun npu ABM, Kak
npaBuao, He 3aTParvBalOT BHYTPEHHIOK Kancy/ny roNOBHOMO MO3ra,
4acTo XapaKTepu3ytoTcA OTHOCUMTENBHO MasibiIMK Pasmepammn 1 pesKo
NpUBOAAT K CNasmy cocyaoB. Kpome Toro, NpopbiB KPoBK B rybokue
BEHO3HbIE CTPYKTYpbl OObIYHO OTPaHWUYMBAETCA KPOBOMBAMUAHUAMM
B *Kenyaoykun. fematombl BOKpyr aapa ABM nmetoT TeHAeHLMIO pas-
[BUraTh, a He pa3pyLuaTb HEMPOHHbIe NyTK mo3sra. Monozon Bo3pact
nauuneHToB ¢ ABM Takke cnocobctyeT bonee braronpusaTHoOMy mc-
XoZly Ux BocCTaHoBNeHMA. OyaroBble HEBPONOTMYECKME PACCTPOCTBA
yalLle BCEro NpoABAAITCA NPU Pa3BUTUM BHYTPUMO3FOBbIX FeMaToM (B
52% cnyyaes), MeHee YacTo BCTpeyatoTcs npuy nsonmnposaHHom CAK (B
41% cnyyaes), NpY 3TOM OHM OYEHb PeAKO HabaAAOTCA NPU U30U-
posaHHoM BXK (B 28% cnyuaes) [25, 67, 68].

B 28% cnyyaeB npu KposousauaHuax us ABM Habntogatotca
NPU3HAKW TOMbKO OOLLEMO3TOBOMO M MEHUHIEANbHOTO CUMHAPOMOB
6€e3 NoABNEHMA NPU3HAKOB O4AroBbIX HEBPOIOTMYECKMX PACCTPOMCTB.
70 cocTosHMe TpebyeT TiaTenbHON AnddepeHUManbHo AnarHo-
CTMKM C pa3pbiBamy aHEBPY3M F0ON0BHOMO Mo3ra [68].

OTAnunTENBHOM 0COBEHHOCTBIO, YKa3blBatOLLEM Ha pa3pbis ABM
B TaKUX C/Iy4asnX, ABNAETCA MEHee BbIPAXKEHHbI MeHUHIeasbHbl CUH-
[pOM, KOTOPbIV HabntoaaeTca B 65% ciy4aes B ymepeHHoOU dopme.
Kpome T0ro, y 20% 60/bHbIX MOryT 6bITb 0OHapYKeHbI U3MEHEHMUA B

CONCLUSION

a comprehensive review of contemporary literature indi-
cates that the topics of epidemiology and prevention and the
etiology and contributing factors NTIH are paramount. Further-
more, the heightened incidence of adverse outcomes associated
with NTIH necessitates increased scholarly attention and research
efforts.
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TOHYCE MbILLLL, aHM30pedNeKCHA U NPUCYTCTBUE NATONOTUYECKUX ped-
NIEKCOB, YTO TaK¥KE MOXKET C/IYXKUTb KOCBEHHbIM YKa3aHWeM Ha paspbiB
ABM [67].

BepoAaTHOCTb NeTanbHOCTM Npu remopparuax 3 ABM Bapbupyet
ot 10% fo 30%. Hannume HeBPONOrMYECKUX PACcCTPOICTB Habaoaa-
eTcA B NoNoBMHe cnyyaes, Nnpuyém B 10-20% cnyyaeB OHM OcTatoTCA
cToikmMmu [8, 14, 16]. Mpu nepBMYHOM pa3pbiBe MasbdopmaLum ne-
Ta/lbHble UCXOAbI perncTpupytoTca B 14% cnyyaes, Npy NOBTOPHOM —
yBennumnBatoTesa 1o 21%, a npu TpeTbem paspbise gocturatot 25% [30,
34, 68].

3AKNIOYEHUE

Takum 06pa3om, NPOBOAA UTOMM aHAM3a COBPEMEHHOM UTepa-
TYpbl, MOXHO NPUITK K 3aK/IOYEHUIO, YTO BOMPOCHI SNUAEMUOIOMUM
1 NpodUNAKTUKK, CBeAEHMA 06 3TMONOTMM 1 BAKTOPaX, NPUBOAALLMX
K Pa3BUTUIO HETPABMATUYECKUX BHYTPUYEPENHBIX KPOBOU3INAHUN, a
TaK¥Ke BbICOKas 4YacToTa HEYA0B/NETBOPUTE/IbHbIX UCXOA0B AAHHOMO
3ab0neBaHNA ABNAIOTCA aKTyasIbHbIMU U TPEBYIOT Hosiee NpUCTabHO-
ro BHUMAHMA.
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