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Abstract

Introduction. Acute cerebral circulatory failure (ACCF) remains one of the most serious medical problems of modern
society. This condition requires immediate diagnosis and intervention to minimize its consequences and save patients’ lives.
This article discusses the important role of imaging diagnostics in the process of detection and evaluation of ACCF, in
particular radial diagnostics, especially in multidisciplinary hospitals.

The study aims to analyze cases of acute cerebral circulation disorders and the experience of using radial diagnostics in
multidisciplinary hospitals of Aimaty.

Materials and methods: The type of research was chosen: quantitative, observational, cross-sectional, analytical, and
descriptive. This retrospective study was conducted based on data analysis from "Implementation of the Roadmap for the
Introduction of an Integrated Acute Stroke Management Model in Almaty in 2020." A total of 3291 patients with ischemic
stroke and 748 patients with hemorrhagic stroke were diagnosed and hospitalized in the stroke units of multi-specialty
hospitals - City Clinical Hospital No. 7, City Clinical Hospital No. 4, and the City Emergency Hospital in Almaty. The ethics
committee of the Local Ethical Committee of the Kazakhstan Medical University "KSPH" approved this study (IRB -A161
24.03.2022). Research materials were obtained after receiving permission from the institution's management. The leaders
were informed about the progress of the study and expressed no objections to its conduct and the publication of its results.
Statistical methods included descriptive and analytical techniques. Data analysis was conducted using the MS Excel
software package, and visualization was performed using the DataWrapper program.

Results. A study of acute cerebral circulatory disorders in Almaty showed that mortality from stroke increased in 2020 to 16.5%
in the City Emergency Hospital and 14.1% in Municipal Clinical Hospital No. 7, driven by the COVID-19 pandemic and associated
delays in seeking care. Radiological diagnostics, including MRI (83.0% of patients) and CT (94.0% of patients), proved to be key in
treatment management, although access to such services was heterogeneous due to economic barriers. Measures to intensify
prevention programs and improve the qualifications of medical personnel are proposed to reduce disability and mortality from stroke,
including improved access to diagnosis and primary prevention.

Conclusions: Ischemic stroke is the main cause of mortality among patients with acute cerebral circulatory disorders in
multidisciplinary hospitals of Almaty, which requires strengthening the role of primary prevention and improving dispensary
practices in urban polyclinics. Radiological diagnostics, including MRI and CT of the brain, is an integral part of stroke
diagnosis and treatment in Almaty and plays a key role in determining the type and extent of brain damage. However,
despite the widespread availability of these diagnostic methods through budgetary funding, there is still a problem of
insufficient coverage of dispensaries due to the redistribution of medical personnel in the context of the pandemic and the
closure of medical institutions. This leads to delays in diagnosis and initiation of treatment, which aggravates disease
outcomes and increases the risk of mortality among stroke patients. Thus, although radiotherapy is available, systemic
healthcare problems limit its effectiveness in controlling stroke at the population level.
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Beepenune. OcTtpoe HapyweHne mo3sroBoro kpoeoobpaieHus (OHMK) octaeTcs ogHom w3 Haubonee CepbesHbX
MeaMLMHCKMX NpobrieM coBpeMeHHOro obLLecTBa. JTO COCTOsIHME TpebyeT HeMEAIEHHON ANarHoOCTUKM M BMeLLaTENbCTBA

60


https://orcid.org/0000-0003-0887-432X
https://orcid.org/0000-0001-6857-9563
https://orcid.org/0000-0001-7641-6801
https://orcid.org/0000-0003-0887-432X
https://orcid.org/0000-0001-6857-9563
https://orcid.org/0000-0001-7641-6801

Hayka u 3apaBooxpanenue, 2024 T.26 (2) OpurnHajibHOe HccJIe10BaHue

AN MAHMW3aLMN €ro MOCMEACTBIN U CMACeHUs XU3HW MALMEHTOB. B cTaTbe paccmaTprBaeTcs BaxHasi posib BU3yarbHON
[MarHoCcTukK B npouecce BbisiBneHns 1 oueHkn OHMK, B 4acTHOCTM NyyeBO ANarHOCTUKM, 0COBEHHO B MHOrOMPOMUIbHBIX
BonbHuLaXx.

Llenblo uccnepoBaHMa SBNSETCA aHanu3 CnyvyaeB OCTPOrO HapyLIEHWS MO3roBOrO KpoBOODpaLleHMs U onbiTa
MCMOMNb30BaHWS JTy4eBON ANarHOCTKW B MHOTONPOGUIIbHBIX BonbHuLax r.AnMartsl.

Matepuansl n wmetogbl: BbibpaH Tun wccnefoBaHWs:  KOMWMYECTBEHHBIN, 0BCEPBALMOHHBIA, MOMEPEYHbIN,
aHanuTU4YeCKnU, onucaTenbHbi. [laHHOE PEeTPOCMEKTMBHOE WCCREOOBaHWe NPOBOAWMMOCH Ha OCHOBE aHamM3a [aHHbIX
"Hpopmaums no ucnonHeHuo [JopoxHON KapTbl MO BHEAPEHWO MHTETPUPOBAHHOW MOAENM YMpaBNEHWUS OCTPbIMM
nHcynbTamu no r. Anmatel B 2020 rogy". Bcero 6bino AuarHocTMpoBaHO M rocnuTanuaupoBaHo 3291 nauueHToB C
NLIEMUYECKMM VHCYNbTOM M 748 nauweHToB C remopparmyeckuM MHCYNbTOM B OTAENEHWSX A1 WHCYNMbTHbIX BOMbHbIX
MHoronpodunbHbIx 6ombHULY, — [opoackas knuHudeckast BonbHuua Ne 7, Topogckas knuHudeckas 6ombHuua Ne 4 1
lopoackas 6onmbHULA CKOpOIA HEOTROXHONM NoMoLLm B ropoge Anmartbl. Miccnegosanue ogobpeHo JlokanbHbIM STUYECKM
komuteTom KasaxcrtaHckoro MepguumHckoro yHuBepcuteta "BLUO3" (IRB-A161 24.03.2022). VccneposaTenbckue
mMatepuanel 6binu MonyyeHbl MOCMe MOMNyYeHWs paspelleHus OT PYKOBOACTBA yupexaeHuin. Pykosogutenu OGbinu
NPOMHOPMUPOBaHbLI O MPOrPecce UCCNefoBaHUs U HE BbIPasuni BO3PAXEHUI NPOTUB ero npoBedeHns U nybnukauum
pe3ynbTatoB. CTaTUCTUYECKNE METOAbI BKIKOYANM OnNucaTeNbHbIE U aHanMTUYeCKue MeToabl. AHanmu3 JaHHbIX NPOBOAMICS
C ncrnornb3oBaHueM nporpammHoro naketa MS Excel, a Bu3yanuaaums BoINonHAnach ¢ nomoLLbto nporpammel DataWrapper.

PesynbTathl MccnegoBaHus. ViccrieqoBaHme OCTPOrO HapyLLEHUsS MO3rOBOrO KpoBoobpalleHust B AniMaThbl nokasano,
4YTO NeTanbHOCTb 0T MHCYNLTOB yBenuuunack B 2020 rogy 8o 16,5% B opoackon 6onbHMLE CKOPOI MEAULMHCKON NOMOLLM
n 14,1% B TKB Ne7, yto 6bino Bbi3BaHO naHaemueir COVID-19 n cBA3aHHBIMK C Hel 3agepkkamu B obpalleHun 3a
MeauMLMHCKOM nomoLbio. JlyyeBas amarHoctuka, Bkmtovas MPT (83,0% naumentos) u KT (94,0% naumeHToB), okasanacb
KMKOYEBOW B YNpaBneHWM NEYEHNEM, XOTS JOCTYN K Takum ycnyram Obi HEOJHOPOAEH M3-3a 3KOHOMMYeCKMX Gapbepos.
lMpeanoxeHbl Mepbl MO aKTUBM3ALMW NPOUNAKTUYECKMX MPOTrpaMM W YNyuILEHWO KBanudukaumm MeaULMHCKOro
nepcoHana Ans CHWKEHWS! WHBANMMAHOCTW W CMEPTHOCTW OT WHCYMbTOB, BKIKOYAs YNydlleHue AOCTyna K AMarHoCTUKE U
NePBUYHOI NMPOUNAKTHKE.

BbiBoAbl: Vwemuyeckuii MHCYNbT SBRSETCS OCHOBHOW MPUYMHOA CMEPTHOCTW CPeau MalMeHTOB C OCTPbIMM
HapyLLEHWSIMI MO3rOBOrO KpOBOOOpALLEHUS B MHOrONPOogMibHbIX 6omnbHMLax I. Anmatbl, YTO TpebyeT ycuneHus pomnu
NEPBUYHOI MPOMUNAKTUKA W YIy4LIEHUs NPaKTUKK LUCNAHCEPN3aLMM B FOPOLCKMX MOMMKIMHMKaX. JlyyeBas AMarHocTuka,
Bkntovas MPT 1 KT ronoBHOro mMoasra, sIBNSIETCS HEOTLEMIEMON YaCTbio AMArHOCTUKW U NIEYEHUs MHCYNbTOB B AnmaThl U
UrpaeT KMYEBYI0 PONb B ONPELENEHNM TUNA U CTeNeHn nopaxeHuns mMosra. OgHako, HECMOTPS Ha LIMPOKYHD AOCTYMHOCTb
9TUX METOJOB [WarHOCTUKW 3a CYET OOIXETHOro (PMHAHCUPOBaHWUS, COXpaHseTcs npobnema HepoCTaTOYHOro OxBaTa
[VCnaHcepu3aumei, CBsi3aHHas C nepepacnpefeneHneM MeguLMHCKOro nepcoHana B YCroBMSX MaHAEMWM U 3aKpbITUEM
MEAMLMHCKMX YUYPeXAeHNA. OTO NPUBOAMUT K 3aepXkaM B AWArHOCTUKE M MHULMALMKM NIEeYEeHMs), YTO ycyrybnseT ucxogpl
3abonesaHuns 1 MOBbILIAET PUCK NETaNbHbIX WCXOLOB CPEAM MALMEHTOB C WHCYNbTOM. Takum oGpasom, xoTa nyyesas
[MarHocTMka W [OCTYMHA, CUCTEMHblE Npobrnembl 34paBOOXPAHEHWS OrpaHWMYMBaT €& 3dekTMBHOCTL B Gopbbe C
MHCYNbTaMM Ha NOMYMALMOHHOM YPOBHE.

Knioyeebie cnosa: ocmpble HapyweHus Mo03208020 KposoobpaweHusi (OHMK), uHcynem, OuacHocmuka,
gu3yanusayusi, Anmamel
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1 KOCXM KasakcTaHAblK MeauUuHanbIK yHMBepcuTeTi, AnMaThbl K., KazakctaH Pecny6nukachi;
AnTtan enkeciHiH gMarHocTuKanbIK opTanbifbl, BapHayn k., Pecent ®epepauuscol.

Kipicne. Mu kaH aiHanbiMbiHbiH xegen 6y3binybl (OHMK) Kasipri KOFamHblH €H MaHbi3gbl MeauunHanbIK
MacenenepiHiH 6ipi bonbin Kkana Gepeni. byn xarnait OHbIH, cangapblH a3aiTy XaHe NauWeHTTepaiH eMipiH cakTay YLiH
[epey OMarHoCTka MeH apanacydbl kaxeT etepi. Makanaga OHMK-Hbl aHbikTay xoHe Garanay npouecinae, acipece
coynenik [uWarHOCTWKaja, ocipece Ken cananbl aypyxaHanapga Bu3yangbl AWarHOCTMKaHbIH, MaHbi3gbl  peni
KapacTbipbinagbl.

3eptTeyaiH MakcaTtbl AnMaTthl KanacblHOaFbl kencananbl aypyxaHanapga MW KaH alHamnbIMbIHbIH, XiTi Gy3biny
XaFgannapbiH XoHe Caynenik AnarHoCTUKaHbl KongaHy TexipubeciH Tanaay Gonbin Tabbinags!.

Marepuangap meH agictepi: TanganFaH 3epTTey Typi: caHiblk, Gakbinay, kenaeHeH Oakbinay, aHanMTUKanbIK,
cunatrama. byn petpocnektueTi 3epTrey «2020 Kbimbl  AnmaTthl  KanacblH4@ kefden  WMHCYnbTTi  GackapygabiH,
WHTErpaumsanaHFaH MogeniH eHrisy BoMbIHILA XONM KapTacblH iCke acbipy» JEepeKTepiH Tangay HerisiHge xyprisingi. Ken
Oeilingi cTaunoHapnapabiH, MHCYNbT GeniMmwenepiHae 3291 Haykac XaHe reMopparusinbik, MHCYNbTMEH ayblpaTbiH XaHe
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748 Haykac aHblkTangbl — Ned kananblk KNMHUKanNbIK aypyxaHaga WILEeMUANbIK, WHCYMNbTNEH ayblpaTbiH. Ne 7 kanarbik,
KNuHUKanblk, aypyxaHa 4 xsHe Anmatbl kanacblHOafbl Kanarnblk Xeden xopgeMm aypyxaHacbl. «KSPH» KasakctaH
MeanUMHa YHUBEPCUTETIHIH, XeprifikTi aTukanbIk, komuteTi Byn 3epTTeyai Makynaanabl (IRB —A161 24.03.2022). 3eptTey
MaTepuanaapbl MekeMe GaclubinblFbiHAH PyKCaT anFaHHaH KelliH anbiHabl. baclwbinap 3eptrey 6apbickl Typanbl xabapaap
Oonbin, OHbIH, XKyPridinyiHe aHe HaTWkKenepiHiH XapusanaHybiHa Kapcbiblk, Oingipmesi. CtatucTukanbik, agicTepre
cunaTTamanblk XaHe aHanuTukanblk apicTep kipai. Oepektepai tangay MS Excel Gargapnamanbik nakeTi apkbinb
Xyprisingi, an Busyanusaums DataWrapper 6argapnamacs! apkpinbl OpblHAaNAbI.

Hotnxenep. Anmatbl KanacbiHZa MW KaH anHanbIMbiHbIH, XiTi Oy3binybiH 3eptTey 2020 Xbinbl Kananbik, xegen
MeauuMHarblK XapAeM aypyxaHacblH4a WHCYNbTTaH eniM-xiTiM 16,5% - fa geiiH xoHe No7 Kananblk KNWMHUKanbIK,
aypyxaHacbiHga 14,1% - fa [gewiH eckeHiH kepcetti, 6yn COVID-19 naHgemusicblHaH XaHe CcofaH OainaHbICT
MeanuMHarblK, KeMeKKe XKyriHydiH KewwiryiHeH TybiHOagbl. Caynenik guarHoCTMKa, COHbIH, iwiHae MPT (naumueHTTepaiH
83,0%) xaHe KT (nauveHttepmin 94,0%) empeyni Gackapyga Mawnpisabl 60onabl, OereHMeH MyHOal Kbl3MeTTepre Ko
KETKI3y 3KOHOMMKanbIK, kepeprinepre 6GainaHbicTbl Gipkenki 6onmapbl. [uarHoctuka MeH 6actankbl npodunakTvkara
KOMKeTIMAINIKTI aKkcapTyAbl KOCa anfaHaa, UHCYNbTTaH bonaTtbiH MyrefekTik NeH enimMai asanTy yLiiH npodunakTUkanbiK
Gargapnamanapbl XaH4aHabIpy XoHe MeauuMHanbiK nepcoHanablH, BinikTiniriH apTTbipy BoMbIHLIA Wapanap yCbiHbINAbI.

KopbITbIHABLL: MWeMUSNbIK MHCYNbT AnMaThl KanacblHblH, kencananbl aypyxaHanapbiHaa MW KaH aiHanbIMbl XiTi
Oy3binFaH MauWeHTTep apacbiHga eniM-XiTiMHiH, Herisri cebebi Gonbin Tabbinagbl, Oyn Kananblk emxaHanapga
AvcnaHcepneyai anFawKbl NpodunakTMkackl MeH ToXIpubeCiH XakcapTyablH peniH KywenTyai Tanan eteai. Mugbin, MPT
xaHe KT koca anfaHga, caynenik guarHocTuka AnmaTthl KanacbiHaa WHCYMbT AMarHOCTMKAckl MEH eMAEeYaiH, axbipamac
Oeniri onbin Tabbinagbl XoHe MUAbIH, 3axkbIMAaHy Typi MEH AapexeciH aHblKTayaa Lelwywi pen aTtkapagbl. Ananga,
OtomKeTTiK KapXblnaHablpy ecebiHeH AMArHOCTUKAHbIH, OCbl SAICTEpPiHiH, KeH, KOMKETIMAiNiriHe KapamacTaH, naHaemus
XaFganblHAa MeAULMHarbIK NepcoHanpl KainTa benyMeH xaHe MeuLMHarbIK MekeMenepaiH, xabbinybiMeH 6ainaHbICTb
AVUCNaHCepreyMeH XeTKINIKCI3 kamMTy Maceneci cakTanyga. byn aypyaplH HaTWXENepiH HalapnaTaTbiH XaHe UHCYMbTMEH
ayblpaTbiH HaykacTap apacbiHha eniM KayniH apTTbipaTblH AMArHOCTMKa MeH emzeyadi GactayablH, KelliryiHe skenei.
Ocbinaiiwa, caynenik guarHOCTUKa KoM eTimai OonFaHbIMEH, AEHCAYNbIK CakTaydblH XyWemni Macenenepi OHblH,
nonynauus AeHreninaeri MHCyNbTNEH Kypecyaeri TMiMAiniriH WwekTenai.

TyliHdi ce3dep: Mu KaH alHanbMbiHbiH Ximi 6y3butbicmapsl (MKXKBE), uHcynem, duasHocmuka, eusyanusayus,
Anmam|
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Introduction 12 kilometers of myelinated nerve fibers are lost per minute.

According to the data from the Global Stroke Bulletin, Hence, early diagnosis and prompt treatment are essential
stroke is the leading cause of disability worldwide and the ~ [20]. The primary goal of imaging in acute stroke is to
second most significant cause of death. Global statistics ~ diagnose the underlying cause, assess the extent of
show that in 2022, the incidence of stroke increased by  damage, predict the response to thrombolytic therapy, and
70%, mortality from this disease increased by 43%, and its ~ rule out conditons that mimic stroke. Thanks to
prevalence increased by 102%. The number of disability-  advancements in radiology, various imaging modalities are
adjusted life years increased by 143%, and the lifetime risk ~ available for diagnosis and prognosis. However, none of
of having a stroke is 50% [18]. Ischemic stroke remains the ~ them are considered ideal on their own [1].
most prevalent type of stroke. Numerous modifiable risk The alignment between primary medical care
factors have been identified, such as smoking, sedentary  organizations (PMCOs) and rehabilitation services can be
lifestyle, as well as ftreatable comorbidities like  assessed through patient routing analysis and interviews,
hypertension, hyperlipidemia, and atrial fibrillation, which  enabling the development of measures to improve the
influence the development of acute cerebrovascular events  condition of patients after experiencing a stroke [2].
[13]. In modern conditions, the choice of suitable methods for

The prognosis of stroke depends on the affected area  multimodal visualization depends on the diagnosis and
and prompt treatment. In treating stroke patients, the timing  financial accessibility for the population. Magnetic
of assistance is crucial, as estimates suggest that  resonance imaging (MRI) is currently considered the most
approximately 1.9 million neurons, 14 billion synapses, and  effective for early diagnosis, planning interventional
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treatment, and predicting the response to it. However, it has
limitations due to its high cost and lack of access in remote
regions of the country [21].

Recent studies have shown that early detection, urgent
interventional treatment of acute ischemic stroke, and
treatment at specialized stroke centers can significantly
reduce the incidence and mortality associated with stroke-
related outcomes [9].

Almost every patient hospitalized with symptoms of
acute stroke undergoes some form of examination,
including emergency imaging. Thus, visualization plays a
crucial role in early diagnosis and management of patients
at risk of developing stroke-related complications [12].

Neuroimaging is essential for differentiating ischemic
stroke from intracerebral hemorrhage and for diagnosing
conditions other than stroke. The choice of neuroimaging
depends on the availability of the method, the patient's
condition for thrombolysis, and the presence of
contraindications [19]. Stroke visualization is crucial for
assessing the extent of tissue damage and selecting
treatment strategies [8].

In recent years, a wide range of tools have been
developed to assess the clinical condition of patients with
acute stroke. However, the diagnostic effectiveness of
available clinical instruments for detecting acute ischemic
and hemorrhagic strokes, as well as other stroke-related
conditions, is insufficiently documented in scientific
literature. Further prehospital research is necessary to
improve diagnostic accuracy [3].

Multimodal MRI visualization provides valuable
prognostic information for physicians managing patients
with acute ischemic stroke, especially those with severe
consequences. MRI visualization offers the most valid data
for diagnosing brain ischemia and is invaluable for
differentiating true strokes from stroke mimics [17].
Visualization supports the clinical diagnosis and enables
treatment decisions in acute cases, providing information
about prognosis [11]. Visualization of the brain and its
supplying blood vessels using modern tools and techniques
is a crucial step in understanding the pathophysiology of
acute stroke and making appropriate and timely clinical
decisions [14].

Visualization of the brain is essential for the clinical
assessment of stroke patients. While advanced
neuroimaging methods offer opportunities to facilitate the
treatment of acute stroke, several factors, including time
delays in medical care, variability in physician training, and
the lack of systematic collection of clinical information,
hinder their maximum utility. Recent advancements in
artificial intelligence offer new strategies for using computer
analysis of medical images to make informed decisions in
acute stroke. However, without specialist involvement, this
approach carries the risk of errors [5].

In the modern world, artificial intelligence has become
relevant, allowing for the prediction of outcomes after a
stroke. These approaches take into account demographic,
clinical, and electrophysiological data, as well as data
obtained from various visualization methods and their
combinations [4]. The direct and indirect costs of stroke
treatment in the United States exceed $100 billion
annually. Timely identification of acute neurological
deficits with appropriate history-taking during physical
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examination and glucose level testing can aid in
diagnosing stroke. The National Institutes of Health Stroke
Scale (NIHSS) should be used to determine stroke
severity and monitor evolving clinical changes. Primary
neuroimaging is used to differentiate
ischemic/hemorrhagic  stroke or other pathological
processes. Additional assessment with specialized MRI
studies helps decide whether to include recombinant
tissue plasminogen activator within a specific time frame
in the treatment strategy. Severe headache may suggest
subarachnoid hemorrhage. In cases of delayed stroke risk
but negative X-ray imaging, lumbar puncture may be
considered to refine the diagnosis [6].

Multidisciplinary teams providing stroke care in five
different centers participated in moderated sessions to
develop an algorithm for the acute stroke diagnostic
process and identify shortcomings in existing precautionary
measures. It was found that screening according to the
utilized scales shows the highest predictive results for
stroke during the early stages of vessel occlusion
progression. The research findings underscore the critical
importance of all stages of the acute stroke diagnostic
process, particularly existing tools for identifying stroke
patients, considering the time of assistance [15].

In real-world settings with limited healthcare resources
and experience in providing emergency stroke care, the use
of simple three-item stroke assessment tools, providing a
high level of specificity, can be highly significant. Although
the low sensitivity of this tool ensures that a greater number
of stroke cases may not be detected, the three-item
assessment will expedite patient triage during inter-hospital
transfers and medical care regionalization [22]. Brain
imaging plays a central role in diagnosing and determining
the mechanism of stroke, which is relevant to operative
treatment, prognosis, and secondary prevention. The
primary potential methods are computed tomography (CT)
and magnetic resonance imaging (MRI). Most procedures
are performed in hospitals, but mobile stroke units have
expanded the capabilities of brain CT imaging in the
prehospital setting [7].

The protocolled acquisition of images using CT,
combined with the intervention of an interdisciplinary stroke
team, allows for rapid diagnosis and operative
revascularization. Supportive treatment recommendations
within 24 hours of the onset of stroke symptoms were
published between 2014 and 2015, based on initial
evidence supporting endovascular therapy for occlusion of
large vessels. Neuroimaging remains a central component
of acute stroke diagnosis and potentially excludes patients
with misdiagnoses, as described in this article [10].

An increasing number of complex physiological
visualization methods offer unique advantages and find
application in the assessment, diagnosis, and treatment
decision-making for acute ischemic stroke. In the conducted
review, the strengths and weaknesses, as well as potential
indications and contraindications, of various stroke
visualization methods were highlighted. As a result,
visualization in each case was used to forecast functional
outcomes. [16].

This study aims to analyze cases of acute
cerebrovascular accidents and the use of radiological
diagnostics in multidisciplinary hospitals in Aimaty.



Original article

Science & Healthcare, 2024 Vol. 26 (2)

Materials and Methods: This retrospective study was
conducted based on data analysis from "Implementation of
the Roadmap for the Introduction of an Integrated Acute
Stroke Management Model in Almaty in 2020". A total of
3291 patients with ischemic stroke and 748 patients with
hemorrhagic stroke were diagnosed and hospitalized in the
stroke units of multi-specialty hospitals - City Clinical
Hospital No. 7 (CCH No. 7), City Clinical Hospital No. 4
(CCH No. 4), and the City Emergency Hospital (CEH) in
Almaty. Written consent was obtained from all participants.
The ethics committee of the Local Ethical Committee of the
Kazakhstan Medical University “KSPH” approved this study
(IRB-A16124.03.2022).

Research materials were obtained after receiving
permission from the institution's management. The leaders
were informed about the progress of the study and
expressed no objections to its conduct and the publication
of its results.

2000
1500
1000

500

0
City Clinical Hospital
No.7
No.4

® [schemic stroke

City Clinical Hospital

Statistical methods included descriptive and analytical
techniques. Data analysis was conducted using the MS
Excel software package, and visualization was performed
using the DataWrapper program.

Results

According to the study, the majority of patients with
ischemic stroke - 81.6% (n=1681) and hemorrhagic stroke -
18.4% (n=359) were treated at City Clinical Hospital No. 7
(CCH No. 7). At City Clinical Hospital No. 4 (CCH No. 4),
80.6% (n=852) of patients had ischemic stroke, and 19.3%
(n=193) had hemorrhagic stroke. In the City Emergency
Hospital (CEH), 80.0% (n=460) of patients had ischemic
stroke, and 20.0% (n=108) had hemorrhagic stroke. Data
on admitted patients to stroke departments in
multidisciplinary hospitals in Almaty are presented in Figure
1.

= Hemorrhagic stroke

852

City Emergency
Central City Clinical Hospital

Hospital

Figure 1. Nosological forms of treated patients in multidisciplinary hospitals in Almaty.

The highest mortality in hospitals from stroke in 2020
was observed at the City Emergency Hospital (CEH) -
16.5% and at City Clinical Hospital No. 7 (CCH No. 7) -
14.1%. In 2020, in-hospital mortality increased for several
reasons: due to the epidemiological situation in the country
and the closure of two multidisciplinary hospitals in Almaty,
resulting in 75.0% of patients being delivered to CCH No. 7
and 25.0% to CCH No. 4. Patients did not seek medical
help promptly due to fear of contracting COVID-19 within
hospital premises. Upon admission to the hospital, patients
were in extremely severe and critical condition with
prolonged index events, as evidenced by mortality within
one to three days, reflecting an increase in advanced cases
and a decrease in treated patients by -12.1%. The daily
mortality rate in 2020 was 265 (46.6%) individuals,
compared to 209 (39.2%) in 2019, representing a 15.8%
increase.

The daily mortality rate within 3 days reaches 71.1%,
which serves as a criterion for the increase in the number of
patients with severe strokes incompatible with life and
severe comorbid conditions. This primarily affects elderly
patients, accounting for 76.5% of cases, who present in a
coma and have decompensated cardiovascular and
respiratory systems. As a result, all therapeutic measures
undertaken cannot vyield positive results due to the
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advanced stage of the pathological process. These patients
are often elderly individuals living alone, lacking attention
from relatives and adequate follow-up care from the
outpatient clinic.

Patients with hemispheric ~ strokes against the
background of stenosis of the proximal segments of the
brachiocephalic arteries develop cytotoxic and then
vasogenic brain edema within 6-10 hours, leading to
subsequent brainstem displacement and compression,
resulting in fatal outcomes within 3-5 days. Additionally,
patients with massive hemorrhages enter a comatose state
with increasing brain edema within the first few hours of
admission. The mortality rate from neurosurgical
interventions was 5.8% (n=33) of patients. In this context,
due to the epidemiological situation, alongside stroke,
patients also had viral pneumonia during the COVID-19
period, leading to acute respiratory distress syndrome,
subsequent multiorgan failure, and pulmonary artery
thromboembolism (PE). This indicates an insufficient level
of primary prevention and follow-up care from outpatient
clinic staff.

Among acute cerebrovascular accidents, the cause of
mortality was ischemic stroke in 57.1% of cases and
hemorrhagic stroke in 42.9% of cases in patients. The
results are presented in Figure 3.
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Figure 2. In-hospital mortality from stroke acute cerebrovascular accident

According to the budget plan, the majority - 83.0%  themselves. Brain CT scans were conducted for 94.0%
(n=1400) - of patients underwent diagnostic MRI of the ~ (n=4673) of patients through the budget, while 6.0%
brain, while 17.0% (n=294) of patients paid for it  (n=307) of patients paid for it privately (Figure 4).
= Budget-1400 u Budget-4673
= Paid-294 6% ® Paid-307

17%

94%

Figure 4. Number of patients undergoing magnetic resonance imaging (MRI) and computed tomography (CT).

m Budget-3558 ® Budget-15761
1% i
- = P2id-289 0 m Paid-141

Figure 5. Number of patients undergoing stationery and emergency ultrasound examinations.

The majority of patients admitted to the stroke  examinations in some urban clinics, which posed certain
departments of multiprofile hospitals underwent ultrasound difficulties in dealing with patients evading medical
examinations (US) under the budget funding - 92.0%  examinations. It is recommended that the administrations of
(n=3558), while only 8.0% (n=289) paid for it privately. ~ urban clinics strengthen monitoring of the Stroke Schools
Almost all, 99.0% (n=15761), of the urgently hospitalized  and Healthy Lifestyle (HLS) departments.

patients underwent examinations through budget financing. To strengthen primary stroke prevention and the quality
The results regarding the number of patients undergoing  of medical examinations, it is necessary to: Intensify the
ultrasound examinations are presented in Figure 5. work in Healthy Lifestyle (HLS) departments and Stroke

The analysis of the data revealed that the low coverage ~ Schools at the level of primary healthcare (PHC); Increase
of medical examinations was attributed to several factors:  the frequency of sessions with patients to twice a week.
the epidemiological situation (lack of personnel, as most  Display the schedule of Stroke Schools and inform the
staff were redirected to work in COVIDfiltering and  population about the first signs of stroke in the media (via
infectious-provisional hospitals, where COVID-infected  videos). Administer appropriate antihypertensive therapy for
healthcare workers were treated); constant turnover and  arterial hypertension. Administer adequate anticoagulant
shortage of general practitioners (GPs), neurologists,  therapy and, if necessary, surgical correction for atrial
therapists, cardiologists, and low participation in medical fibrillation. Address issues related to recurrent stroke, such
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as timely enrollment in follow-up care and home care.
Strengthen rehabilitation services at the PHC level.
Enhance the training of personnel, including rehabilitation
specialists,  physiotherapists, and physical therapy
instructors, as well as educate GPs, neurologists, and
cardiologists on managing patients at risk of acute
cerebrovascular events. Organize multidisciplinary teams
(including a rehabilitation  specialist, ~ cardiologist,
neurologist, and physical therapy instructor) at the PHC
level to provide home visits aimed at reducing disability.

Discussion

The data from our study indicate that a significant
proportion of stroke patients in Aimaty received treatment
primarily at City Clinical Hospital No. 7 and City Clinical
Hospital No. 4, with ischemic stroke being more prevalent
than hemorrhagic stroke. This pattern of distribution and
hospitalization is critical for understanding resource
allocation and the demand for healthcare facilities in the
region.

The observed high mortality rates in 2020, particularly
at the City Emergency Hospital and City Clinical Hospital
No. 7, were influenced by several factors. The
epidemiological ~ situation, including the COVID-19
pandemic, directly impacted healthcare access and service
delivery. Fear of contracting the virus, combined with the
closure of medical facilities, significantly delayed
emergency medical help for stroke patients. This delay
often resulted in patients arriving at hospitals in severe or
critical condition, as evidenced by the spike in mortality
rates within the first few days of hospital admission.

Moreover, the increased mortality rate within the initial
three days post-admission highlights the severity of strokes
being treated and suggests a high prevalence of severe
comorbid conditions. Elderly patients, often presenting in
comatose states with decompensated systems, were
particularly affected. These findings underline the crucial
need for rapid medical intervention and the limitations in
achieving positive outcomes when treatment is delayed.

Patients suffering from hemispheric strokes complicated
by brain edema and subsequent brainstem compression
faced particularly high risks of fatality, further exacerbated
by the presence of severe comorbid conditions such as viral
pneumonia during the pandemic. The substantial rate of
mortality from neurosurgical interventions also emphasizes
the challenges faced during acute management.

The study also reflected on the financial aspect of
stroke management. A significant majority of diagnostic
procedures, including MRI and CT scans, were covered
under the budget, which shows a commitment to providing
essential healthcare services. However, the need for some
patients to pay out of pocket for these services indicates
gaps in healthcare coverage that could potentially delay or
limit access to necessary diagnostic tools.

In response to these findings, it is imperative to
strengthen primary stroke prevention strategies. This
includes enhancing the capabilities of Healthy Lifestyle
departments and Stroke Schools, increasing public
awareness programs, improving medical management
protocols for conditions like hypertension and atrial
fibrillation, and ensuring timely follow-up care.
Strengthening  rehabilitation  services and organizing
multidisciplinary teams for home care are also crucial steps
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toward reducing disability and improving the overall
management of stroke patients.

Ultimately, our study highlights the impact of external
factors such as the COVID-19 pandemic on stroke
management and outcomes. It calls for a concerted effort to
improve both acute care and preventative strategies to
better serve the population and mitigate the challenges
faced during unprecedented health crises.

Conclusions

The scientific significance of this study is that it
contributes to the improvement of diagnosis and treatment
of acute cerebral circulatory disorders in multidisciplinary
hospitals in Almaty. The study revealed specific problems
such as untimeliness of patients' treatment during the
‘therapeutic window’ period, insufficient staffing of
specialized physicians (neurologists, speech therapists,
cardiologists) in the critical first hours after stroke, which
directly affects the effectiveness of treatment and prognosis
for the patient. The study emphasizes the role of modern
diagnostic technology in improving the quality of care.
Increased access to techniques such as angiography and
the use of angiographic machines improves diagnostic
accuracy and allows physicians to plan treatment more
effectively. Requests for additional medical equipment and
the opening of specialized departments (e.g. neurosurgery
and neurorehabilitation) indicate a desire to improve
medical services, which in turn contributes to reducing
disability and improving the quality of life of patients.
Challenges with the integration of medical information
systems such as Damumed and Avicenna MIS, the study
raises the need to unify information resources for better
collection and analysis of data across the city, which will
improve stroke treatment and management strategies.

Thus, the study not only identifies weaknesses in the
current healthcare system, but also suggests concrete
steps to address them, which makes a meaningful
contribution to the advancement of medical science and
practice in neuroscience and healthcare management. This
makes it possible to build a more effective system of
medical care for patients with acute cerebral circulatory
disorders, thereby reducing the societal burden of disease
and improving public health.
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