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Llenb: oueHUTb pe3ynbTaThbl AUArHOCTUKMU U IeYEHWA NALMEHTOB C COCYAMCTbIMM 3ab0NeBaHMAMM FOZIOBHOMO MO3ra NyTEM BHEAPEHWUA COBPEMEHHBbIX
TEXHO/IOTUIA.

Martepuan u metoabl: 6b11M U3yyeHbl Pe3yNbTaTbl AUATHOCTUKM U NeveHus 105 60/bHbIX C COCYAMCTON NaToNoreli rooBHOro Mo3ra 3a Nepuog, ¢ fH-
Baps 2018 no maii 2022 roga. BospacT naumeHToB Bapbmposan ot 10 fo 75 feT. 115 OLEeHKM CTENEHU TAKECTU 60NbHbIX MCMNO/Ib30BaNaCh LWKala KOMbI
lnasro (LUKI) n Hunt-Hess. Y nauueHTOB ¢ apTeproseHo3Hoi manbdopmaumeit (ABM) ncnonbsosaHa wkana R. Spetzler, N. Martin ana onpeaenexus
pa3mepoB, 0KaNU3aLLUMK M XapaKTepa APEHUPoBaHUA B Iybokune BeHbl Mo3ra. LLkana Fisher ucnonb3oBaHa Bo Bcex cayyasx cybapaxHouzanbHoro
KpoBouznuanusa (CAK). JononHuTeNbHble METOABI UCCNEA0BAHUA BKIOYAAM KOMMNbIOTEPHYO Tomorpaduio (KT), MarHUTHO-pe30HaHCHY0 ToMorpa-
owto (MPT) u gurutanbHyto cybTpakLMOHHY0 aHruorpaduio (ACA).

Pe3ynbratbl: 13 105 60/1bHbIX onepaumuy bbiav NpounsseaeHsl y 55, octanbHbiM 50 NauueHTam NPOBOAWIOCh KOHCEPBATUBHOE NeYeHue (Mo NpuYnHe
0TKa3a ot onepauum). OCHOBHLIMU MPUYMHAMM PA3BUTUA HETPABMATUYECKMX BHYTPUYEPEnHbIX remaTom (HBYT) aBuauck: runepToHnyeckas 6onesHb
—830(28,5%), apTepnanbHan aHespu3ma (AA)— 8 12 (11,4%), ABM — 8 20 (19,5%) caydasx u apyrve npuumnHbl y 8 (7,6%) naumeHTos. B octpom nepwmo-
Ze bbinm npoonepupoBaHbl 38 (69,1%), B TeueHue nepsbix 5 cyTok — 5 (9,1%) v B cpoku 10-14 aHein — 12 (21,8%) naumeHTOB. BbinonHeHbI cneaytoLue
BMELLATE/IbCTBA: HAPYKHOE BEHTPUKYNAPHOE ApeHupoBaHue — 10, yaaneHue crycTkos KpoBu U3 6a3anbHbiX UUCTEPH — 1, kKAMNupoBaHue cocyaos — 7
1 fleKOMNpeccMBHas TpenaHauwys Yepena — 37. B rpynne onepupoBaHHbIX NaLMeHTOB IeTabHOCTb cocTaBmna 9,1% (5 60bHbIX); CMEPTHOCTL B rpynne
KOHCEepPBaTMBHOrO nedeHus coctasuna 40% (20 60/bHbIX).

3aKkntoueHue: bonee WMPOKOE UCTMONb30BAHNE COBPEMEHHbIX U BbICOKOMHPOPMATUBHBIX METOZ0B BU3Yyanu3aLMmu yBeIMYMBAET YAcTOTY BbIABEHUA
6eccumnToMHbIX ABM 1 apTepuanbHbix aHeBpu3m (AA). 3To, B CBOIO O4Yepesb, CNoco6CTBYET NPOBEAEHUIO NeYebHbIX MEPONPUATUIA B OTHOCUTENIBHO
6e3onacHblii neprog 601e3HM, TeM CaMbIM, CHUXKAA YacTOTY NIETaNbHbIX UCXOA0B U CEPbE3HbIX OCOKHEHMN.
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Objective: To evaluate the results of diagnosis and treatment of patients with cerebrovascular diseases (CVD) using modern technologies.

Methods: The results of the diagnosis and treatment of 105 patients with CVD for the period from January 2018 to May 2022 were evaluated. The
age of the patients ranged from 10 to 75 years. The Glasgow Coma (GCS) and Hunt-Hess (HHS) Scales were used to assess the severity of the disease.
In patients with arteriovenous malformation (AVM), the Spetzler-Martin grading scale was used to determine the size, location, and drainage into
the deep cerebral veins. The Fisher scale was used in all cases of subarachnoid hemorrhage (SAH). Additional research methods included computed
tomography (CT), magnetic resonance imaging (MRI), and digital subtraction angiography (DSA).

Results: Of the 105 patients, operations were performed in 55, the remaining 50 patients underwent conservative treatment (due to refusal of surgery).
The main reasons for the development of non-traumatic intracranial hematomas (NICH) were: hypertension —in 30 (28.5%) cases, arterial aneurysm
(AA) —in 12 (11.4%) cases, AVM —in 20 (19.5%) cases and other causes in 8 (7.6%) patients. Out of 38 (69.1%) patients operated on during the acute
period, 5 (9.1%) underwent surgery during the first 5 days, while 12 (21.8%) — were operated on within 10-14 days. The following interventions were
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performed: external ventricular drainage — 10, removal of blood clots from the basal cisterns — 1, clipping of vessels — 7, and decompressive craniotomy
—37. In the group of operated patients, mortality was 9.1% (5 patients); mortality in the conservative treatment group constituted 40% (20 patients).
Conclusion: The wider use of modern and highly informative imaging methods resulted in increased detection of asymptomatic AVMs and AA. This,
in turn, contributed to the application of adequate treatment techniques in a relatively safe period of the disease, thereby reducing the frequency of

deaths and serious complications.
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BBEQEHMUE

Ha cerogHAWHWIA AeHb, BBUAY YNYYLLEHMA KayecTBa HeMpoBu-
3ya/IM3aLMOHHbIX METOA0B UCCNeL0BAHMA, HAbNOAAETCA yBENNYEHME
KosimyecTsa 60bHbIX C 6ECCMMNTOMHBIM TEYEHNEM COCYAUCTbIX 3a60-
NeBaHMWM ro/I0BHOMO MO3ra, B 4acTHOCTH, ABM. HecmoTpa Ha 3T0, pUck
BO3HMKHOBEHMA KPOBOM3MAHUA 13 ABM pocturaet npumepHo 4% 8
rog, [1, 2], a pUCK peumnamBHOrO KPOBOM3INAHMA B NepBable 12 mecsues
B C/lydae ecTeCTBEHHOro TeyeHus 3aboneBaHUA cocTaBaseT 6%, YTo
HebMaronpuUATHO OTPAXKAETCA HA KauecTBe Ku3HK 6onbHbIX [3]. Mpo-
THOCTUYECKMIM MUCXOL NPW KOHCEPBATUBHOM JIeYeHUN B OTAANIEHHOM
nepvoae ABAsAeTcA HebnaronpUATHLIM: YacToTa C/ly4aeB CTOMKOMN WH-
Ba/MAHOCTU cocTasnsaeT 48% cpeam naupeHTos ¢ ABM, npu aTom ne-
TaNbHOCTb OT BHYTPMYEPENHbIX KPOBOM3NNUAHMI cocTanneT 23% [1].

CornacHo pesynbTaTam UCCAeLOBaHWUsA, NPOBEAEHHOMO B Pam-
Kax The International Subarachnoid Aneurysm Trial (ISAT) [3], 4acToTa
NeTaNbHbIX UCXOA0B B TeyeHue nepsbix 30 CYTOK nocae nposeseHus
XUPYPrUYecKoro BMeLlaTenbCTBa Npy aHeBPMU3MAxX B OCTPOM Nepumo-
Ze pocturaet 13,4%. YactoTa NeTanbHOCTM U CyYaeB CTOMKOMN MHBa-
NMAHOCTM cnycTa 12 mecAues Nocie XMpypruyeckoro BMeLIaTenbCTsa
coctasnfet 30,9%. Y nauMeHTOB, KOTOPbIM BbIMOAHANNCL NPAMblE
XUPYpPruyeckme BMeLIaTebCTBa, YacToTa JeTabHbIX UCXOA0B B MO-
cneonepauyoHHOM nepuoge coctasuna 11% cnyyaes, a yactoTa cny-
YaeB HaCTynaeHus CTOMKOW MHBannaHoctn — 14,1% [4]. bbino ycTa-
HOB/IEHO, YTO 3PEKTUBHOCTb XMPYPIUUYECKOTO SIeYeHUs BO/bHbIX B
OTAANEHHOM NOCTFEMOPPArnMYecKOM Nepuoae OKasanacb 3aMeTHO
BblLIE, OZLHAKO MNPV STOM, MMEETCA HECKO/IbKO (HaKTOPOB, HEraTUBHO
BAMAIOWMX HA PUCK PA3BUTUA OCNOXKHEHWI B MOCIeonepaLMoHHOM
nepuoae, YTo OCNOXKHAET BbIbOp Hanbonee onTMManbHOro crnocoba
XMPYPTUYECKOTO IeYeHUs Yy aHHOM KaTeropum naumeHTos [5].

Ha ¢oHe WMPOKOro NPUMEHEHMA B MELMLMHCKON NpPaKTUKe
METOAA MYNLTUCIMPANBHOM KOMMbOTepHO Tomorpadum (MCKT) co-
cyaoBs ronosHoro mosra (MCKT-aHruorpadms) n ACA 3ameTHO ynyy-
WunNach BbIABAAEMOCTb BHYTPUYEPENHbIX aHEBPU3M, BKAoYas bec-
CMMMNTOMHbIX.

LLENb UCCNEAOBAHMUA

OueHUTb pesynbTaThbl AUATHOCTUKM U SIEYEHUA NALLUEHTOB C CO-
CYANCTbIMM 33601€BAHNAMM FOJIOBHOTO MO3ra MyTEM BHEAPEHUA CO-
BPEMEHHbIX TEXHOOTUM.

MATEPUAN U METOADbI

Bbinn NpoaHann3npoBaHbl AaHHbIE ANArHOCTUKM U iedermna 105
naumeHToB ¢ 3aboneBaHNAMM LiepebpanbHbIX COCYA0B, HAXOAMUBLUMX-
CAl Ha JIEYEHUN B HEMPOXMPYPTUYECKOM OTAeNeHMU HauMoHanbHoro
MeAMUMHCKOro UeHTpa Pecnybavku TagxukucTan «lUndobaxw» B8
nepvog, ¢ aHeapa 2018 no maii 2022 roga. Bospact 60nbHbIX Kone-
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INTRODUCTION

To date, due to the improvement in the quality of neuroim-
aging research methods, the number of patients with a diagnosed
asymptomatic course of CVD, in particular, AVMs, significantly in-
creased. Despite this, the risk of AVM hemorrhage reaches ap-
proximately 4% per year [1, 2], and the risk of recurrent hemor-
rhage in the first 12 months in the case of the natural course of
the disease is 6%, which adversely affects the quality of life of pa-
tients [3]. The prognostic outcome of conservative treatment in
the long-term period is unfavorable: the incidence of permanent
disability is 48% among patients with AVMs, while mortality from
intracranial hemorrhages (ICH) is 23% [1].

According to the results of a study conducted as part of The
International Subarachnoid Aneurysm Trial (ISAT) [3], the death
rate during the first 30 days after surgery for aneurysms in the
acute period reached 13.4%. The rate of cases of permanent dis-
ability 12 months after surgery was 30.9%. In patients who un-
derwent direct surgical interventions, the frequency of fatal out-
comes in the postoperative period was 11% of cases, and the rate
of permanent disability was 14.1% [4]. It was found that the ef-
fectiveness of surgical treatment of patients in the late posthem-
orrhagic period was significantly higher, however, there were sev-
eral factors that negatively affected the risk of complications in
the postoperative period, which makes it difficult to choose the
most optimal method of surgical treatment in this category of pa-
tients [5].

With the widespread application of the method of multis-
piral computed tomography (MSCT) of cerebral vessels (MSCT
angiography) and DSA in medical practice, the detection of intra-
cranial aneurysms, including asymptomatic ones, has noticeably
improved.

PURPOSE OF THE STUDY

To evaluate the results of diagnosis and treatment of pa-
tients with CVD after the introduction of modern technologies.

METHODS

The data on diagnostics and treatment of 105 patients
with CVD who were treated in the neurosurgical department of
the National Medical Center of the Republic of Tajikistan «Shifo-
bakhsh» from January 2018 to May 2022 were analyzed. The
age of the patients ranged from 10 to 75 years. There were 35
(33.3%) female patients, and 70 (72.7%) male patients. Among
the observed patients, there was a prevalence of people of em-
ployable age — 75.2%. In all cases, patients underwent clinical



Paxumos HO c coasm. Cocyauctole 3a00.1eBaHMs TOA0BHOTO MO3Ta

BECTHMK ABUMILIEHHEI
Tom 24 * No 4 » 2022

6ancs ot 10 go 75 ner. MaumeHToB *eHcKoro nona 6bino 35 (33,3%),
Myckoro — 70 (72,7%). Cpeay HabntogaeMbix NMaLMEHTOB OTMEYa-
NIOCb NMPeBaNMPOBaHMe UL, TPYAOCNOCo6HOro Bospacta — 75,2% ye-
noBeK. Bo Bcex cnyyanx 60/bHbIM BbIMOAHANUCH KAMHUYECKUE U Na-
60pPaTOPHO-MHCTPYMEHTA/IbHbIE UCCNEA0BAHMA C WUCMO/b30BAHMEM
KT Ha annapate «Somatom Sensation 16» (Siemens, Germany) u MPT,
BKAo4Yaa 3D n 4D peKOHCTPYKLMI0O MO3rOBbIX COCYA0B, C MOMOLLbIO
annaparta «Achieva 1,5T» (Philips, Holland). Takxe 60nbHbIM BbiNon-
Hanacb [CA Ha annapatax «Innova 2000» v «Innova 3100» (GE, USA).
[lnA OUEHKM cTeneHm TAaKecT 60bHbIX Mcnonb3osanuch LUK u Hunt
& Hess Grade. Y 8 naumeHToB ¢ ABM ncnonb3osaHa Lwkana R. Spetzler,
N. Martin ana onpegeneHua pasmepos, I0KANM3aLMN U XapaKTepa
ZApeHupoBaHusa B Mybokme BeHbl Mo3ra. LLkana Fisher npumensanack
B0 Bcex cnyyanx CAK. Takxke 6bino yaeneHo BHUMAHWE COMyTCTBYHO-
e comaTtuyeckoit natonormu. NMpu MPT- n KT-uccnepoBaHusx onpe-
LENnAnu pacnonoXKeHUe BHYTPUYEPENHOM remaTomMbl U e€ pasmepbl,
Hannume nepndoKanbHOro OTEKA, BHYTPUKENYLO0YKOBOMO KPOBOMU3/IU-
AHMA N YPOBEHb CMELLEHUA CTPYKTYP rOZI0BHOrO MO3ra.

Kputepuv BKAOYEHWUA B MCCedOBaHWe: HeTpaBmaTUyeckue
BHYTpU4epenHble rematombl (HBYI) cynpaTeHTOpuanbHOro pacno-
NOXKEeHUs; UcxofHan 6annbHan oueHKa co3HaHuaA no LLUKI 28; 06bém
HBYT remaTtombl >30 cm3, naLmMeHTbl B XO/104HOM M OCTPOM nepuoae
KPOBOM3/IMAHMA CO CTEMEHbIO TAXKECTM MO WKane Hunt & Hess Grade
I-11I; naumeHTbl ¢ ABM no wkane R. Spetzler, N. Martin Ill.

Kputepum UcKAOUYeHUA: UcxogHan BannbHan OLEeHKa CO3HaHWUA
no LWKI <8; kpoBou3nuAHME B ONYXONb; HaNMUYME reMOTaMMoOHaAbI
KeNyA04YKOB; OCTpas 3aKpbiTan (He cooblatowancs) ruapouedans;
KPOBOM3/IMAHME B CTBOI MO3Ta M MO3XKEYOK; 06bEM remaTombl He 60-
nee 30 cM3; HaMuMe SEKOMMNEHCMPOBAHHOMN HOPMbI COMYTCTBYIOLLETO
3aboneBaHus.

Cpeam 105 HabntogaemMbix 60/bHbIX onepauum bbian npovsse-
JeHbl y 55, octanbHble 50 NaUMeHTOB MO0 MX POACTBEHHMKM OTKa-
3a/1IMCb OT NPOBEAEHNA XMPYPrMYECKOr0 BMELLATENbCTBA, U C YYETOM
OCHALLEHHOCTU KAMHUKW M COOTBETCTBYHOLLErO OMbITa UM B Nocaeay-
IOLLEeM NPOBOAUIOCH NNLLb KOHCEPBATUBHOE edeHre. Ha MOMEHT ro-
CNUTaNN3aLMM BO BCEX CIy4anX 60/bHbIM BbinoaHANack KT rosoBHoOro
MO3ra, a B C/ly4ae COMHEHMWA B OTHOLUEHUW HAANYMA pa3pbiBa aHEB-
pu3mbl b0 ABM — KT-aHrmorpadus (KTA). KoHcepBaTuBHoe neve-
HWE NPOBOAMIOCH MO CTaHAAPTHOW METOAMKE, BK/KOUAA KOPPEKLMIO
OYHKLUMIA KM3HEHHO BaKHbIX OPraHoB, CTabMIM3aLMI0 YPOBHA apTe-
pvanbHOro AasneHus, NPodUNaKTUKY Ba30Cnasma, UWEMUN U OTEKA
mos3ra [6].

PE3YNbTATbI U UX OBCYXXAEHUE

B npepacTaBneHHOM maTepuane OCHOBHbIMU NPUYMHAMM Pa3Bu-
TvA HBYT aBuamnCh: runepToHnyeckan 6onesHb — B 30 (28,5%), apTepu-
anbHas aHespusma (AA) -8 12 (11,4%), ABM — B 20 (19,5%) cnyyasx u
Apyrve npuunHbl y 8 (7,6%) naumeHTos. Mpu 3TOM, pa3iMyHbIe TUMbI
BHYTPMMO3roBbIX rematom (BMF) 6biam obHapyKeHbl Y 60 60bHbIX:
natepanbHbii (Man nyTameHanbHblit) —y 25 (41,7%) 60nbHbIX, Meau-
aHHbIW (MAK Tanamuyecknid) —y 13 (21,7%), cybropTvKanbHble (Mau
nobapHble) rematombl 6biM BbifBNEHbI Y 22 (36,7%) 60NbHbIX. Bbl-
paxeHHoe 6a3anbHoe CAK Habntoganock y 10 naumeHToB, y KOTOPbIX
MPUYUHON Pa3BUTMA KPOBOM3NUAHMA ABUACA pa3pbiB AA. Bce 6onb-
Hble NOABEPIINCL XMPYPrUYECKOMY BMELIATeNbCTBY. M3 HWX B OCTPOM
nepvoae 6bin npoonepuposaHbl 38 (69,1%) nauneHToB (B Nepsble
[1Ba AHA NO 3KCTPEHHbIM NoKa3aHuAM). Pasmepbl BMT BapbupoBanu
B npeaenax 60-110 cm®. B cBA3M C HaMUMEM BHYTPUNKENYALOUKOBbIX
KpOBOM3/1MAHMI y 10 60/1bHBIX BMELLATENIbCTBO 3aBEPLUMIOCH HapY K-
HbIM BEHTPUKYNAPHBIM ApeHMpoBaHMeM, a B 1 HabnoaeHum (1,8%),

and laboratory instrumental examination using CT with the So-
matom Sensation 16 (Siemens, Germany) and MRI, including 3D
and 4D reconstruction of cerebral vessels, using the Achieva 1.5T
(Philips, Netherlands). The patients also underwent DSA using the
Innova 2000 and Innova 3100 (GE, USA). GCS and Hunt & Hess
Grade were used to assess the severity of pathology. In 8 patients
with AVM, the Spetzler-Martin grading scale was used to deter-
mine the size, location, and drainage pattern into the deep ce-
rebral veins. The Fisher scale was used in all cases of SAH. Also,
attention was paid to concomitant somatic pathology. MRI and
CT studies determined the location of the intracranial hemato-
ma and its size, the presence of perifocal edema, intraventricular
hemorrhage, and the level of displacement of brain structures.

Criteria for inclusion in the study: non-traumatic intracranial
hematomas (NICH) of supratentorial location; baseline GCS con-
sciousness score >8; NICH hematoma volume >30 cm?, patients
in the “cold” and acute period of hemorrhage with severity I-llI
according to the Hunt & Hess Grade; patients with AVM grade Il
according to Spetzler-Martin scale.

Exclusion criteria: initial GCS consciousness score <8; hem-
orrhage into the tumor; the presence of ventricular hemota-
mponade; acute closed (non-communicating) hydrocephalus;
hemorrhage in the brainstem and cerebellum; the volume of the
hematoma less than 30 cm3; the presence of a decompensated
form of concomitant disease.

Among the 105 observed patients, operations were per-
formed in 55, the remaining 50 patients or their relatives rejected
surgical intervention, and, taking into account the facilities of the
hospital and the relevant experience, they subsequently under-
went only conservative treatment. At the time of hospitalization,
in all cases, patients underwent CT of the brain, and in case of
doubt regarding the presence of a ruptured aneurysm or AVM, CT
angiography (CTA) was performed. Conservative treatment was
carried out according to the standard method, including correc-
tion of the functions of vital organs, stabilization of blood pres-
sure, prevention of vasospasm, ischemia, and cerebral edema [6].

RESULTS AND DISCUSSION

In the patients under investigation, the main reasons for the
development of NICH were: hypertension — in 30 (28.5%) cases,
AA —in 12 (11.4%) cases, AVYM — in 20 (19.5%) cases, and other
causes in 8 (7.6%) patients. At the same time, various types of
intracerebral hematomas were found in 60 patients: lateral (or
putaminal) — in 25 (41.7%) patients, median (or thalamic) — in
13 (21.7%), subcortical (or lobar) — in 22 (36.7%) patients. Pro-
nounced basal SAH was observed in 10 patients in whom the AA
rupture was the cause of hemorrhage. All patients underwent
surgical interventions. Of these, 38 (69.1%) patients were operat-
ed on in the acute period (in the first two days for emergency in-
dications). The sizes of intracerebral hematomas varied between
60 and 110 cm®. Due to the presence of intraventricular hemor-
rhages in 10 patients, the intervention ended with external ven-
tricular drainage, and in 1 observation (1.8%), when pronounced
basal SAH was detected, blood clots were removed from the bas-
al cisterns of the brain with an injection of fibrinolytic agents into
them.

Open-type microsurgical interventions were performed in 7
(12.7%) patients, with clipping of the anterior communicating ar-
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Korga 6b110 06HapyKeHO BblpaxkeHHoe 6asanbHoe CAK, 6b110 BbinoA-
HeHO yaneHMe KPOBAHbIX CryCTKOB M3 6a3a/ibHbIX LLUCTEPH FONOBHOTO
MO3ra C BB€AEHUEM B HUX GUOPUHONUTUYECKMX CPEACTB.

MWKpOXMpyprdyeckme BMeLLaTeNbCTBa OTKPLITOro TMMa npose-
feHbl 7 (12,7%) nauveHTam, Npu 3TOM NPOM3BEAEHO KAMNUPOBaHUe
nepeaHein coefMHUTENbHOW apTepun — B 5 1 cpeaHeit MO3roBoit ap-
Tepum — B 2 cnyyaax no nosogy AA.

Y 5 (9,1%) 60nbHbIX Ha OoHe KpoBom3nuaHua ABM, conposo-
®aaswerocs popmmposaHmem BMI ¢ NpopbiBOM B KeNYLOUYKOBYHO
CUCTEMY, OMepaTUBHOE BMELLATENIbCTBO NPOBELAEHO HA 5 CyTKM nocne
cTabunmsaumm coctoaHua. Onepaumm Ha 10-14 cyTKM BbINOMHEHbI
y 12 (21,8%) 60/bHbIX C 06BEMOM remaToMbl B NOLOCTPOMN CTaaum
(60-90 cm3) ¢ Mcnonb3oBaHWEM HEMUPO3HAOCKOMUYECKOW TEXHUKM.
B ocTanbHbIXx 37 cnyyasx NpoBOAMAIACH OTKPbITAA onepauusa — ge-
KOMMPEeCCVBHAA TpenaHauusa yepena. Cpean onepupoBaHHbIx 60/b-
HbIX NI€TaNbHOCTb Habntoganack B 5 (9,1%) HabnoaeHUAX, UCXxoaHasA
TAMECTb COCTOSHWUSA KOTOPbIX COOTBETCTBOBaNa 7 6annam no LUK
MpUYMHOW NeTanbHbIX MCXOLOB ABUAOCH PA3BUTUE ULLIEMMMU U OTEKA
rONOBHOTO MO3ra. B oCTasbHbIX Cy4asax OTMEYanuchb y40BAETBOPU-
TeNbHblE Pe3yNbTaThbl.

YcTaHOBAEHO, YTO Hanbosiee YacTo ynydweHne yHKLMOHANb-
HbIX MOKasaTesel OTMEYasocb MOC/ie NPOBELAEHWUA PAHHUX XMPYp-
TMYECKMX BMELLATEeNbCTB C yAa/eHMEeM reMaToMbl, @ HauMeHbluee
ynydweHne OYHKUMOHANbHbIX MOKasaTenei Habaioganocb nocie
NPOBEAEHMA KOHCEPBATUBHOM Tepanumn. CTOUT OTMETUTb, YTO YacToTa
CNY4AEB CO 3HAYUTENbHBIMU HEBPONOTUYECKUMU HAPYLLUEHWUAMM, AB-
NABLIMXCA NPUUMHOM CTOMKOM MHBaAMAM3aumm (ucxogpl 3 v 4 no mRS
— Modified Runkin Scale), 6bin1a Bbilwe cpeay NaLMEHTOB C NO34HUM
NPOBEAEHMEM XMPYPrUYECKMX BMELLIATENLCTB U NMPY KOHCEPBATUBHOM
meToae neyeHua. JIeTaNbHOCTb B rpynne KOHCEePBATUBHOTO IeYEHNA
coctasuna 40% (20 60nbHbIX). MpUuMHaMK NeTaNbHBIX UCXOA0B ABU-
Nncb 60nblIasA HeyaaNnEéHHan remaToma, ULEeMUA 1 OTEK C Nocneayo-
e AMCNOKaL e FON0BHOTO MO3ra.

OCHOBHbIM K/IMHUYECKUM NPOsBAEHUMEM Yy 06C/1eA0BaHHbIX
NauMeHTOB Ha MOMEHT roCrmuTann3aumMmn B 66% ciydaes SBASIOCH
BHYTPMYEPENHOE KPOBOU3NMAHME, OO BbifBAeHWe Npu KT npusHa-
KOB MepeHecéHHOro MHcybTa. Mo AaHHbIM APYrMX aBTOPOB, YacToTa
CNy4aeB 0OHAPYKEHWSA NPU3HAKOB KPOBOU3NMAHMA Y 60/bHBbIX ¢ ABM
cocTansaeT 50-70% [7, 8]. Bo MHOTrMx ciydasx y 60/IbHbIX C COCYANCTbI-
MU ManbGopMaLMAMM UMEETCA BbICOKAA CTEMEHb XMPYPrUYECKOro
p1CKa cornacHo Knaccudukaumm R. Spetzler, N. Martin, B To e Bpe-
MA MUMeeTca NPAMan KOpPenaumMoHHan CBA3b MEXAY YPOBHEM PUCKa
BO3HMKHOBEHMA OCTPOrO HapyLeHMA MO3rOBOr0 KPOBOOOPALLEHMSA U
pasmepamun ABM [9].

OCHOBHbIMK aKTOpPaMM, OKa3biBalOLWLMMW BAUAHWE HA UCXO4,
naTonorMmn y 60/bHbIX C BHYTPMMO3rOBbIMU KPOBOU3IUAHWUAMM, AB-
NAKOTCA: BO3PACT NALMEHTa, Pa3Mepbl 04aroB KPOBOU3AWAHMSA, Bannb-
Has oueHkKa no LWKI npu rocnutanmsaumu. C uenbio OLeHKM NporHo3a
ucxosda 3abonesaHns UCNoONb3yeTcA NoKasaTtenb K, KoTopblid onpese-
naetca no popmyne [10, 11]:

K=10xLLIKI-Bo3pacT—0,64x06bEM,

Mpu 3TOM, BbICOKME MoKasatenun K cuzetensctsyioT o bonee
61aronpuATHOM UCXOAE NATONOTUN.

Mo faHHbIM AuMarHocTUuyeckux ueHTpos «Hypadso», «Hypwu
Camo» u «Apacty Acpu XXI», B ropoge [ywaHbe 4ynucno exerogHo
nposogumbix KT n MPT ronoBHOro mosra npu pasnnyHomn naTtonornm
npesbiwaeT 15000. Tonbko ¢ 2018 no 2022 rogpl 66110 BbINOSAHEHO
okono 16150 uccnenoBaHuit NpU COCyaMCTbIX 3aboNeBaHMAX roNoB-
Horo mosra, npu atom 8 1700 cnyyasax NPUMEHANOCh BHYTPUMBEHHOE
60N110CHOE KOHTPACcTMpOBaHUWe. B TeyeHne nocneaHero roaa, no AaH-
HbIM HaLMOHaNbHOIrO MegUUMHCKOro UeHTpa PT, npuHumatoLwero Ha
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tery in 5 cases and the middle cerebral artery —in 2 cases for AA.

In 5 (9.1%) patients against the background of AVM hem-
orrhage, accompanied by the formation of intracerebral hema-
toma with a breakthrough into the ventricular system, surgical
intervention was performed on the 5" day after stabilization of
the condition. Operations on days 10-14 were performed in 12
(21.8%) patients with 60-90 cm® hematoma volume in the sub-
acute stage, using neuroendoscopic techniques. In the remaining
37 cases, an open operation was performed - decompressive cra-
niotomy. Among the operated patients, lethality was observed in
5 (9.1%) cases, whose initial severity of the condition correspond-
ed to 7 points according to the GCS. The cause of death was the
development of ischemia and cerebral edema. In other cases, sat-
isfactory results were obtained.

It was found that the most often improvement in function-
al parameters was noted after early surgical interventions with
the removal of the hematoma, and the smallest improvement in
functional parameters was observed after conservative therapy. It
is worth noting that the frequency of cases with significant neu-
rological disorders that caused permanent disability (outcomes
3 and 4 according to mRS — Modified Runkin Scale) was higher
among patients with late surgical interventions and with a con-
servative method of treatment. Mortality in the conservative
treatment group was 40% (20 patients). The causes of death were
a large unremoved hematoma, ischemia, and edema, followed by
dislocation of the brain.

The main clinical manifestation in the examined patients at
the time of hospitalization in 66% of cases was ICH, or the detec-
tion of signs of a stroke on CT scan. According to other authors,
the incidence of signs of hemorrhage in patients with AVMs was
50-70% [7, 8]. In many cases, patients with vascular malforma-
tions have a high degree of surgical risk according to the Spet-
zler-Martin grading scale, while at the same time, there is a direct
correlation between the risk level of acute cerebrovascular acci-
dent and the size of the AVM [9].

The main factors influencing the outcome of the pathology
in patients with intracerebral hematoma are: the age of the pa-
tient, the size of the hemorrhage foci, and the GCS score during
hospitalization. In order to assess the prognosis of the outcome
of the disease, the K indicator was determined by the formula
[10, 11]:

K=10xGCS—age—0.64xvolume.

High K values indicated a more favorable outcome of the pa-
thology.

According to the diagnostic centers "Nurafzo", "Nuri Samo"
and "Arastu Asri XXI" in the city of Dushanbe, the number of an-
nual CT and MRI scans of the brain for various pathologies ex-
ceeds 15,000. Only from 2018 to 2022, about 16,150 studies of
CVD were performed, among which in 1,700 cases intravenous
bolus contrast was used. Over the past year, according to the Na-
tional Medical Center of the Republic of Tajikistan, which takes
over the majority of patients with CVD, the number of newly
diagnosed patients with vascular malformations and aneurysms
amounted to 15 people. There is a trend of an increased number
of diagnosed cases, which is apparently due to the wider avail-
ability of modern diagnostic methods.

AA can be detected using DSA, CTA, and MRA methods (Fig.
1-3). The first method, until recently, was considered the "gold
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Puc. 1 A-C — cnupanbHas KTA 8 3 npoekyusx: AA cynpaknuHoudHo2o omoena eHympeHHel coHHol apmepuu. D, E—4D-MPA cocydo8 20/108H020
Mo32a 8 npsmoll u 6okosoli npoekyusax. F—3D-KTA. G — KapomuoHas aHauoepamma: KpynHas mewomyamas AA. H— CKT, akcuasnsHbili cpes: Kpo-
sou3nusHuUe 8 bokosble Henyoo4ku. | — CKT, akcuasnbHbIl cpes: kposousnusaHue 8 1V #enydouek

Fig. 1 A-C—spiral CTA in 3 projections: AA of the supraclinoid section of the ICA. D, E — 4D-MRA of cerebral vessels in frontal and lateral projections.
F—3D-CTA. G — carotid angiogram: large saccular AA. H — SCT, axial view: hemorrhage in the lateral ventricles. | — SCT, axial view: hemorrhage in

the 4% ventricle

ceba OCHOBHOE KO/M4ecTBO 60/bHbIX C LepebpoBackynapHOW naTo-
NIOTVeN, KOMYECTBO BHOBb BbIABIEHHbLIX BO/IbHBIX C COCYAUCTbIMU
ManbdopMaLMAMM M aHEBPU3MAMM COCTaBMO 15 YenoBek, Npu 3Tom
OTMeYanacb TEHAEHUMA K NOCNeAyoWemMy POCTy YacToTbl BCTpeyae-
MOCTM AaHHOrO 3a60/1€BaHWMSA, YTO, NO BCEM BUAMMOCTH, 06YCNOBNEHO
C yAy4yLeHMeM LOCTYNHOCTU COBPEMEHHbBIX METOAOB ANArHOCTUKM.
AA MOXHO 0BHapYXWTb NpK Mcnonb3oBaHUM meTogos [CA, KTA
1 MPA (puc. 1-3). MepBbit MeTog, A0 HeLaBHETO BPEMEHM CUMTAACA
«30/10TbIM CTaHAAPTOM» MNpu AamarHocTuke AA. Ho, K coxaneHuio,
[aHHbIV CNocob AMArHOCTMKM HEBO3MOMKHO MCMO/b30BaTL B ambyna-
TOPHbIX ycnoBuax. YyscTBuTeNbHOCTL KTA, no3sonstowel nonyuntb
3D u3obpakeHue, coctaBnaeT ot 87% A0 97%, a eé cneyndU4HOCTL
pocturaet o 100%. Mpu MPA 31K xapaKTepHble NoKasaTenm Npaktu-
yecku aHanornyHbl KTA u coctasnsatot 74-100% n 76-100%, cooTBeT-
cTBeHHO. C nomoLubto KTA ¢ 3D peKOHCTPYKLMEN MOXKHO UCCNea0BaTb

standard" in the diagnosis of AA. But, unfortunately, this diagnos-
tic method cannot be used in outpatient clinics. The sensitivity of
CTA, which makes it possible to obtain a 3D image, ranges from
87% to 97%, and its specificity reaches 100%. With MRA, these
characteristic indicators are almost similar to CTA and are 74-
100% and 76-100%, respectively. With the help of CTA with 3D
reconstruction, it is possible to assess the relative spatial position
of AA, cerebral vessels, and bone structures, due to which this
diagnostic method is preferable when determining the tactics of
surgical intervention in patients with AA of enormous size locat-
ed in hard-to-reach places (the ophthalmic area of the ICA, ver-
tebrobasilar area). Using 4D-CT and 4D-MRI, one can assess the
state of hemodynamics in the AA and determine the presence of
hemodynamic risk factors that can adversely affect the outcome
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Puc. 2 AA cpedHeli mo3eosoli apmepuu. A-C — KT 20108H020 mo32a 8 2 npoekyusix. D-F — 3D-KTA pekoHcmpyKyus

Fig. 2 AA of the MICA. A-C— CT scan of the brain in 2 projections. D-F — 3D-CTA reconstruction
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Puc. 3 A, B — pa3peis aHespusmel bugpypkayuu
BCA: CKT, aKcuasnbHele cpesbl, KpoBOU3UAHUA 8
60oKosble mesnydouku u IV wenydoyexk mosea. C —
yepebpanbHas aHauoepamMma e 6oKosol npoek-
yuu: aHespusma nesol BCA. D, E— Kposou3snusaHue
8 Il #enydoyek Mo32a, GKCUAbHbIE Cpe3bl

Fig. 3 A, B — ruptured aneurysm of the ICA
bifurcation: SCT, axial sections, hemorrhages in the
lateral ventricles, and 4" ventricle of the brain. C -
cerebral angiogram in lateral projection: aneurysm
of the left ICA. D, E—hemorrhage in the 3" ventricle
of the brain, axial sections
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NPOCTPAHCTBEHHOE B3aMMHOE PacrosoKeHne AA, coCyA0B roNOBHOTO
MO3ra M KOCTHbIX CTPYKTYp, bnarofapa Yemy sToT CNocob AMarHOCTUKM
aBnsAetca bonee NpeanoYTUTENbHBIM NPY ONpeaeneHUn TaKTUKK one-
PaTMBHOrO BMELUATENbCTBA Y MaumeHToB ¢ AA OrpOMHbIX Pasmepos,
PacnoNOMKEHHbIX B TPYAHOAOCTYMHbIX MecTax (06nacTb odranbmuye-
CKOTO y4acTKa BHYTPEHHEN COHHOM apTepuu, BepTebpobasnaapHbIii
6accelit). C nomoubto 4D-KT 1 4D-MPT MOXKHO OLLEHUTb COCTOAHME
remoavHamvkn B AA 1 onpegenutb Hannyme remoaMHaMUYECKUX
($aKTOPOB PUCKa, KOTOPbIE MOTYT OKa3aTb HebaaronpuaTHoe BANAHME
Ha Ucxog, 3a60N1eBaHNA, @ UMEHHO PUCK YBEIMYEHUA U Pa3pblBa aHEB-
pv3mbl [12].

CnepyeT OTMETUTb, YTO NPU Hepas3opBaBLUMXCA AA BbICOK PUCK
BHE3aMHOrO BO3HWKHOBEHWS BHYTPUYEPENHOIO KPOBOU3IUAHUSA, KO-
TOPOE MOXET NPUBECTM K NieTasibHoMy ucxoay B 30% c/yyaes B Teye-
Hue nep.bix 24 yacos 1 B 50% cnydaes — B TeyeHne 30 AHeit nocne
cocTonBLerocs paspbiea. 418 NPorHo3MpoBaHUa pucka paspbisa AA
OLIEHMBAOTCA MMetowmeca GaKTopbl pucKa. K TakoBbIM OTHOCATCA
6onblwon (>7 mm) pasmep AA; aHeBpPM3MbI, MMetOLWMe NPOAOATO-
BaTyl0 dopmy; 0bHapyKeHUe AMBEPTUKYNIOB KyMo/a; JIOKaaM3aums
aHeBpuM3Mbl B 06/1aCTM BOKOBOM CTEHKM COCyAa U Yo OTKIOHeHUA AA
oT cocyamucTom ocn >112° [13, 14].

Kpome aHaTOMMYeCKuX, K hakTopam pucKa pa3pbiBa AA OTHOCAT
1 reMoAyHammyeckme ocobeHHOCTU. Ha CerogHALWHMIM AeHb LUMPOKO
obcyKAaeTCA BONPOC BAMAHUA HAa BO3MOXKHbIW pa3pblie AA cKopocTu
KPOBOTOKaA B NOPAKEHHOM aHEBPU3MOM apTEPUM, YPOBHSA NPUCTEHOY-
HOTO CMeLLEHMA M XapaKTepa KPoBOTOKa B camoit AA. OcobeHHOCTU
reMOAVMHAMMKN B MOPAXKEHHOW aHEBPU3MOW apTePUM UCCAeayIoTCs
¢ nomolbto 4D-KTA n 4D-MPA. Bo MHOruMx cnyyasx Takue uccneno-
BaHMA HOCUAW SKCNEPUMEHTA/IbHbIN XapakTep. C nomolubto 4D-MPA,
KOTOpas, B CU/y CBOEM HOBM3HbI, eLLE HE MMEET LUIMPOKOTo NPUMeEHe-
HUS B K/IMHWYECKOM NPAKTUKE, MOXKHO ONpPeseIMTb TN reMoAUHaMM-
Ku B AA 1 anddepeHLMpoBaTL aHEBPM3MbI, Y KOTOPbLIX NPeAnonaraeT-
A BbICOKaA CTeMNeHb PUCKa MX pa3pbisa [8].

[o HepasHero BpemeHun [ACA cumtanacb «30/710TbIM CTaHAAP-
TOM» AMArHOCTUKM cocyamcTbix manbdopmaumit (puc. 4C, E; S5E) [15].
OcobeHHO 3TO KacaeTcs OUeHKM 3POEKTUBHOCTM KannmupoBaHma AA
ro/IoBHOrO Mo3ra [16], o4HaKo M3-3a MHBA3WBHOCTY U BbICOKOW cebe-
CTOMMOCTW NpOBeAeHMe JAHHOMO MeToda MCCNedoBaHMA Ha cerod-
HALWHWI AeHb PEKOMEHAYETCA HE BO BCEX C/IyYasX, TaK KaK CyLLEeCTBY-
eT 6onee afileKBaTHbIN U a/IbTEPHATUBHBIV METOA ANArHOCTUKM — KTA.
B TO e BpemaA YyBCTBUTENbHOCTb NOCNEAHETO BO MHOTOM 3aBUCUT OT
pa3nMyHOro poaa apTedakTos, 06YCNOBAEHHbIX HANNYMEM METANIU-
Yeckux Kaunc. Pag aBTopoB oTmeyaeT, 4to BbinonHeHue KTA nocne
HaIOXKEHNA K/UMC Ha COCYAMCTble aHEBPU3MbI ABNAETCA HeuHdop-
MaTMBHbIM B 28,6-34% HabnoaeHWAX, Npexae BCero, Npu Haanuymm
oCTaBLIENCA PYHKLMOHMPYHOLLEN YacTy pasmepamu 4o 2 MM. Bbino
YCTaHOBNEHO, YTO NOAABAAOLLEE YNCN0 apTedaKTOB, OOHAPYKEHHDBIX
npw KTA, HabntogaeTtca B ciyyae NpUMeHeHNs KAnnc us kobanota [17,
18]. OrpomHOe 3HayeHWe UMeeT MOHMTOPUHT 3GOEKTUBHOCTU Bbl-
KntoyeHna AA nocne npoBeseHUs onepaTMBHbIX BMeLLaTenbcTs. Mo
[JaHHbIM pAAa aBTOPOB, HEaZEKBATHOE KAMNMPOBaHUe AA ro10BHOMO
MO3ra UmeeT MecTo B 5,2-8,2% [19], a Hannumne BHYTpPMYEPENHbIX KPOo-
BOM3/IMAHMIN 06HapymBaetcs B 1-2% caydaes [20, 21].

Bnarogapa BHeAPEHUIO COBPEMEHHbIX TEXHONOTMIM, 3HAUNTENb-
HO YNYYLIMNOCH Ka4eCcTBO BM3yan3aumm ¢ nomolupto KTA nocne npo-
BEAEHMA KAMNUMPOBAHUA. TaK, 3aMETHO CHU3UOCh YMCIO0 apTedakToB
nocne BHeAPEHUA COBPEMEHHbIX NMPOTOKO/0B U NOpAAKa nposeje-
HUWA CKaHMpyloLero uccaegosanuna (metal artifact reduction software,
MARs) [22-24], npu wncnonb3oBaHuM AByXaHepreTudeckoro (dual-
energy) KT-obopynosanus [25], npu BbinonHenun 4D KTA [24]. Bbino
BbISIBNIEHO, YTO AMArHOCTUYECKasa LeHHOCTb meToga MPT nccnegosa-

of the disease, namely the risk of aneurysm enlargement and
rupture [12].

It should be noted that with unruptured AA, there is a high
risk of sudden onset of ICH, which can be fatal in 30% of cases
during the first 24 hours and in 50% of cases within 30 days after
the rupture. To predict the risk of AA rupture, existing risk factors
are evaluated. These include large (>7 mm) size AA; aneurysms
that have an oblong shape; detection of dome diverticula; local-
ization of the aneurysm in the area of the lateral wall of the ves-
sel and the angle of deviation of the AA from the vascular axis
>112° [13, 14].

In addition to anatomical factors, hemodynamic features
are also among the risk factors for AA rupture. To date, the ques-
tion of the influence of the blood flow velocity on the possible
rupture of the AA, the level of wall displacement, and the nature
of the blood flow in the AA itself are widely discussed. Features of
hemodynamics in the artery affected by aneurysm are examined
using 4D-CTA and 4D-MRA. In many cases, such studies were pilot
projects by nature. With the help of 4D-MRA, which, due to its
novelty, is not yet widely used in clinical practice, it was possible
to determine the type of hemodynamics in AA and differentiate
aneurysms that are at high risk of rupture [8].

Until recently, DSA was considered the “gold standard” for
diagnosing vascular malformations (Fig. 4C, E; 5F) [15]. This is
especially true for evaluating the effectiveness of brain AA clip-
ping [16], however, due to the invasiveness and high cost, this re-
search method is not recommended today in all cases, since there
is a more adequate alternative diagnostic method, such as CTA.
At the same time, the sensitivity of the latter largely depends on
various kinds of artifacts caused by the presence of metal clips. A
number of authors note that performing CTA after applying clips
to vascular aneurysms is uninformative in 28.6-34% of cases, pri-
marily in the presence of the remaining functioning part up to 2
mm in size. It was found that the vast majority of artifacts found
during CTA are observed in the case of the use of cobalt clips [17,
18]. Of great importance is the monitoring of the effectiveness of
switching off AA after surgical interventions. According to a num-
ber of authors, inadequate clipping of brain AA occurs in 5.2-8.2%
[19], and the presence of intracerebral hemorrhage is detected in
1-2% of cases [20, 21].

Due to the introduction of modern technologies, the qual-
ity of visualization with CTA after clipping has significantly im-
proved. Thus, the number of artifacts has significantly decreased
after the introduction of modern protocols and the procedure for
conducting a scanning study (metal artifact reduction software,
MARs) [22-24], when using dual-energy CT equipment [25], when
performing 4D CTA [24]. It was found that the diagnostic value
of the MRI study after clipping of vessels was lower than with
CTA, since the use of clips made of titanium material preserves
artifacts [24]. According to the classification of artifacts caused by
clipping of vessels given in the literature, during CTA examination
the most commonly obtained findings were without reference to
vascular beds [23-25].

CT examination is considered the initial method of imaging
diagnostics in the presence of clinical manifestations of vascu-
lar hemorrhage. This method allows for determining the fresh
signs of hemorrhage, defined as a signal of increased intensity.
The sensitivity of this method is 90% and higher [26]. Using a
non-contrast CT scan, it is possible to determine such additional
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HUA NOC/E KAUMMPOBAHMA COCYA0B OKasasnacb HUXe, yem npu KTA,
TaK KaK Npy NPUMEHEHWUM KAUMC M3 TUTAHOBOrO MaTepuana oTmeya-
€TCA coXpaHeHue apTedakTos [24]. CornacHo NpuBeLEHHOW B AnTe-
PaTypHbIX MCTOYHUKAX Knaccudukauum aptedakTos, 06yC/I0BNEHHbIX
KNUNMPOBaHMeEM cocyoB, Npy KTA nccnenoBaHuu Yalle HabnogatoT-
cA rpaaumm 6e3 NpMBA3KM K cocyamncTbim bacceitHam [23-25].
KT-uccnepoBaHme cumMTaeTca nepBoHa4YaNbHbIM METOAOM BU3Y-
aNN3aLMOHHOW AMArHOCTUKU MPU HAZIMYUK KIMHUYECKUX NPOABIEHWIA
COCYAMCTOrO KPOBOM3IUAHUA. [laHHbI MeToZ, N03BOAAET ONPEAennUTb
CBEXMEe NMPU3HAKM KPOBOM3NMUAHMUA, onpeaensemble B BUAE CUrHana
NOBbILEHHOW MMHTEHCUMBHOCTU. YyBCTBUTENBHOCTb AAHHOIO Cnocoba
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Puc. 4 ABM nesoli n06Hol donu 2o0108H020 mo3s2a: MPT-SWI u e T2 pexu-
Me 8U3yanu3upyromcs NPU3HaKU KpogousnuaHus (A, B). C — yepebpansHas
aHeuoepamma e 6okosoli npoekyuu: ABM nesoli nobHol donu. D — 3D KTA:
ABM negoli nobHol donu, aghgepeHmHsie cocyObl yKkasaHel beaol cmpen-
Kol, yépHol cmpenkoli 0603Ha4eHbl OpeHupyouiue seHobl. E — uepebparns-
Haa aHeuozpamma 8 npamol npoekyuu: ABM negol nobHol donu

Fig. 4 AVM of the left frontal lobe of the brain: MRI-susceptibility weighted
imaging (SWI) and signs of hemorrhage are visualized in T2 mode (A, B). C
— cerebral angiogram in lateral projection: AVM of the left frontal lobe. D
— 3D CTA: AVYM of the left frontal lobe, afferent vessels are indicated by a
white arrow, and draining veins are indicated by a black arrow. E — cerebral
angiogram in direct projection: AVM of the left frontal lobe

Wi e

signs of the presence of vascular malformations as dilation and
calcification of the vessels located in the area of hemorrhage. In
addition, the blood distribution pattern may be an indirect sign of
the presence of vascular malformation. For example, in contrast
to hemorrhagic stroke, which is characterized by a deeper loca-
tion, hemorrhages from AVMs are characterized by superficial
localization [27].

In the asymptomatic course of hemorrhage, in most cases,
an MRI of the brain is initially performed. In the course of CT and
MRI of the brain, AVMs are determined as volumetric forma-
tions with blurred contours within the boundaries of the cere-

Puc. 5 ABM negoli no6Ho-memeHHoU 007U 20/108HO20 MO32d.
A-D — 3-D KTA: aghcpepeHmHsle cocyOel ykazaHel benol cmpern-
Kol, yépHol cmpesnkol 0b603HayeHs! OpeHupyowue eeHsl. £ —
yepebpanbHas aHauoepagus 8 npamoli npoekyuu

Fig. 5 AVM of the left frontoparietal lobe of the brain. A-D —
3-D CTA: afferent vessels are indicated by a white arrow, and
draining veins are indicated by a black arrow. E — cerebral
angiography in direct projection
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coctasnseTr 90% u Bbiwe [26]. C nomoLbto 6eckoHTpacTHoro KT-umc-
CNefoBaHMA MOXHO OMpeaennTb Takue AONONHUTENbHbIE NMPU3HAKK
HaNMYMA COCYAMUCTbIX ManbOPMaLIMiA, KaK paclUMPEHME M KaNbLim-
HauWA COCyA0B, PacnoO/IOKEHHbIX B 30He KpoBOM3AUAHMA. MTomMUmO
3TOr0, KOCBEHHbIM NPU3HAKOM Ha/NMYMA COCYANCTON ManbdopmaLmm
MOMKET ABNATLCA XapaKTep pacnpocTpaHeHua Kposwu. Hanpumep, B OT-
/INYMe OT reMoppParMyeckoro MHCY/bTa, XxapakTepusytolerocs bonee
rlyBOKMM PacnonoKeHnem, Npu KPoBOM3NNAHMAX M3 ABM oTmeyaeT-
€A NOBEPXHOCTHAA WX oKanm3auums [27].

Mpv 6ecCMMNTOMHOM TEYEHUW KPOBOU3MAHUA B BO/bLUMHCTBE
C/ly4aeB nepBOHaYvanbHoO BbinonHaetca MPT ronosHoro mosra. B xoae
nposegeHua KT u MPT ronosHoro mo3ra ABM onpegensatotca B Buae
06BbEMHBIX 00Pa30BaHMI, UMEIOLLMX HEYETKME KOHTYPbI B FPaHULLAX
MO3r0BbIX Nonywapuii. Busyanusauma ABM Ha T1 n T2-BU MPT npeg-
CTaBNEHO B BUAE CUrHaNa HU3KOM MHTEHCMBHOCTH, a B pexkume Flair
(pexkum ¢ nopaeneHnem curHana csobogHoi BoAbl) Habaogaetcs
Hannyme «nycToTbl» B IOKaNbHbIX cocyaax. C nomouwbto MPT moXKHO
MOMHOLLEHHO M3Yy4NTb PACnoNOKeHHY0 BOKpYr ABM cTpyKTypy mos3-
roBoi napeHxumbl. C Lenblo 0BHaPYKEHUs MENKMUX 04aroB KpPOBO-
W3/IMAHUA N ONpeaeneHnA IKCTPaLENNONAPHOIO reMocuaepuHa, He
BM3YaNn3MpPYyeMOro npu CTaHAAPTHbIX pexumax MPT, Heobxognumo
npumeHeHne MPT C BbICOKOPa3peLlatowwei cnocobHOCTbIO B PeXU-
Max, 06/131at0LLMX YYBCTBUTENIbHOCTBIO K YKe/e3Y, KaKOBbIMM ABSIOT-
cA T2-rpaguneHTHoe 3xo (GRE) u SWI. YcuneHue curHana, oTMevaemo-
ro B pexkume Flair, roBopuT 0 Hanmumum rnosa [7, 8J.

Takum 06pa3om, Mbl HaZEeeMcsi, YTO 3Ta MyOAMKALMA MOKET
ObITb NONE3HOW ANA TeX, KTo uHTepecyetcs ABM un AA B uenom, a
TaKKe ANA KAMHULWCTOB U YYEHBIX, KOTOPbIE, BO3MOMXHO, JONONHAT
pa3HOObpPa3HbIi apceHan ONUCaHHbIX 34eCb METOAO0B ANArHOCTUKMU U
nevenna ABM n AA.

3AKNIOYEHUE

Bonee WMPOKOE UCMONb30BaHWE COBPEMEHHBIX M BbICOKOMH-
$OpPMaTUBHbIX METOA0B BU3YaIM3aLMM YBENNYMBAET YACTOTY BbifB/IE-
Hus beccumnTomHbix ABM 1 AA. 310, B CBOIO oYepesb, cnocobeTayeT
NPOBEAEHMIO NeYebHbIX MEPONPUATUIA B OTHOCUTENIbHO HGe30nacHbIn
nepuog 60ne3HN, TEM CamMbIM, CHUKAA YaCcTOTY NeTaNlbHbIX UCXOA0B U
CepbE3HbIX OCNOXKHEHUM.

bral hemispheres. Visualization of AVMs on T1 and T2-WI MRI is
presented as a low-intensity signal, and in the FLAIR mode (fluid
attenuated inversion recovery), the regional vessels look “emp-
ty”. With the help of MRI, it is possible to fully examine the struc-
ture of the brain parenchyma located around the AVM. In order
to detect small foci of hemorrhage and to identify extracellular
hemosiderin that is not visualized with standard MRI modes, it
is necessary to use high-resolution MRI in iron-sensitive modes,
which are T2-weighted gradient echo (GRE) and SWI. An increase
in the signal observed in the FIAIR mode indicates the presence
of gliosis [7, 8].

Thus, we hope that this publication may be useful for those
interested in AVMs and AA in general, as well as for clinicians and
scientists, who may add to the diverse arsenal of methods for di-
agnosing and treating AVMs and AA described here.

CONCLUSION

Wider use of modern and highly informative imaging meth-
ods increases the frequency of detection of asymptomatic AVMs
and AA. This, in turn, contributes to the implementation of treat-
ment techniques in a relatively safe period of the disease, there-
by reducing the incidence of deaths and serious complications.
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AHanM3 Nosy4eHHbIX AaHHbIX: PHO, JIBA

Moarotoska Tekcta: PHO, BPH

PepaktuposaHue: JIBA, PXJ, BPH

06wan otBeTcTBEHHOCTL: PHO

Mocmynuna 27.09.22
lMpuHama e neyams 22.12.22
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