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Abstract

Background and Objectives. Obliterating atherosclerosis of the lower extremity arteries (OALEA) is a severe vascular
condition that leads to impaired blood supply to the limbs, reduced quality of life, and a high risk of amputations. This study
presents a retrospective analysis of patients diagnosed with OALEA in the Abai region of the Republic of Kazakhstan. The
objective of the study is to assess the demographic and clinical characteristics of patients with obliterating atherosclerosis
of the lower extremities, as well as to identify the disease course features and treatment approaches.

Materials and Methods. For the retrospective analysis, data from the medical records of patients were obtained from
the archive of the University Hospital of Non-profit joint-stock company «Semey Medical University» for the period from 2019
to 2023. The study included patients diagnosed with obliterating atherosclerosis of the lower extremity arteries, confirmed
through clinical, laboratory, and instrumental examinations. Inclusion criteria for the study were patients aged 18 years and
older. A total of 170 patients diagnosed with obliterating atherosclerosis of the lower extremity arteries were included in the
study.

Results. The study included 170 patients with obliterating atherosclerosis of the lower extremity arteries, the majority of
whom were male (67.6%) with a mean age of 69.55 + 9.87 years. Most patients (78.2%) were urban residents, and 64.1%
were retired and unemployed. Comorbidities were present in 98.8% of cases. Surgical treatment was performed in 96.5% of
patients, including above-knee amputations in 44.1% of cases. Conservative therapy was administered to 25.7% of patients.
A total of 76.5% of patients were admitted to the intensive care unit, complications were recorded in 3.5% of cases, and the
mortality rate was 4.1%.

Conclusions. The study results reflect the significant clinical severity of patients with obliterating atherosclerosis of the
lower extremity arteries in the Abai region, characterized by a high rate of amputations and limited access to reconstructive
interventions. The identified patterns highlight the need to implement an integrated care system focused on early diagnosis,
interdisciplinary collaboration, and the expansion of vascular surgery services at the regional level.

Keywords: obliterating atherosclerosis of the lower extremity arteries, retrospective analysis, public health, medicine.

For citation:

Uruzbayeva G.A., Bulegenov T.A.,. Mussakhanova A.K., Dzhusupov K., Ibekenov O.T., Smailova Zh.K., Baibussinova
A.Zh., Imanbayev M.N., Zharykbassova F.Zh., Kussainova A.S., Aidana A. Retrospective analysis of patients with obliterating
atherosclerosis of the lower extremity arteries in the Abai region of the Republic of Kazakhstan // Nauka i Zdravookhranenie
[Science & Healthcare]. 2025. Vol.27 (3), pp. 42-52. doi 10.34689/SH.2025.27.3.005

42


http://orcid.org/0000-0001-6145-9649
https://orcid.org/0000-0002-7248-0440
https://orcid.org/0000-0001-5282-7454
https://orcid.org/0009-0001-8451-4062
https://orcid.org/0009-0001-8451-4062

Hayxka n 3npaBooxpanenne, 2025 T.27 (3) OpurunajibHoOe Hccae0BaHHe

Pestome

PETPOCMNEKTUBHbIA AHANN3 NALMUEHTOB C OBJIMTEPUPYIOLLUM
ATEPOCKIIEPO30M APTEPUMA HNXHUX KOHEYHOCTEM
B ABAMICKOM OBJIACTU PECMNYBJIMKU KA3AXCTAH

Fynemupa A. Ypysbaesa®, https://orcid.org/0000-0001-8897-6865
TonkbiH A. BynereHos", http://orcid.org/0000-0001-6145-9649
Axkmapan K. MycaxaHoea?, https://orcid.org/0000-0002-0399-5045
Kenew HO>xycynos?, https://orcid.org/0000-0002-2213-1373
OHnacsiH T. UbekeHoOB4, https://orcid.org/0000-0001-6605-6435
XKanapryns K. Cmaunosa’, https://orcid.org/0000-0002-4513-4614
Acenb X. BanbycuHoBa",http://orcid.org/0000-0003-3447-6245
Mepen H. Umanbaes”, https://orcid.org/0000-0002-7248-0440
dapusa XK. XXapsik6acosa?, hitps://orcid.org/0000-0001-5282-7454
Apannbim C. KycamHoBa", https://lorcid.org/0009-0001-8451-4062
AnpaHa ApmaHkbi3bl?, https://orcid.org/0009-0001-8451-4062

" HAO «MeauumHckuin yHusepcuteT Cemeinn, r. Cemen, Pecny6nuka Kasaxcran;
2 HAO «MeauumHckuin yHuBepcuTeT AcTaHar, r. ActaHa, Pecnybnuka KasaxcraH;
* MexxayHapofHas BbICLuas WKONa MeauumHbl, Bullkek, KoipreiactaHs;
HaunoHanbHbIN Hay4HbIN LeHTP xupyprum umenn A.H. CbisraHoBa, r. Anmatel, Pecnybnuka KasaxcraH;

Beepenne u uenb. Obnutepupytowmin atepocknepos aptepuit HkHUX koHewHocTeln (OAAHK) npeactasnsieT coboin
CEPbE3HYK COCYAMCTYIO NaTororuio, NPUBOASLLYI0 K HApYLIEHWMIO KPOBOCHAOXEHUS KOHEYHOCTEW, CHUKEHWIO KavecTsa
KM3HW W BbICOKOMY pWCKy amnyTauui. HacTosiwee uccnemoBaHve npefcTaBnsieT Coboii peTpoCneKTUBHBIA aHanms
naumeHToB ¢ aunarHosom OAAHK B Abaiickoit obnactu Pecnybnuku KasaxcTaH. Lienbio gaHHOro nccnegoBaHus sBnsetcs
OLeHKa Aemorpacnyeckux, KIMHWYECKUX XapaKTepUCTUK NALMEHTOB C OOMMTEPUPYIOLYMM aTEPOCKNEPO30M  HUKHUX
KOHEYHOCTEN, a TaKkKe BbISBIIEHWE 0CODEHHOCTM TEYEHNS 1 MOAX0Ab! K NeveHuto 3abonesaHus.

Matepuanbi u MeToabl. [N npoBeeHUs PETPOCMEKTMBHOIO aHanuaa bbinn MCMoMb30BaHbl AaHHble U3 MEAULIMHCKIX
KapT NaLWeHTOB, NOMyYeHHbIE U3 apXMBa YHUBEPCUTETCKOM KIMHMKIM HeKoMMEpUECKOe aKLMOoHepHOe 06LLECTBO «MemnLyHCKuiA
yHuBepcuteT Cemeity 3a nepuog ¢ 2019 no 2023 rog. B uccnepoBaHue Obinu BKIIOYEHbI NALUMEHTHI C AWArHO3oM
OBNUTEPUPYIOLMA  aTEPOCKNEPO3 apTepUil  HKHUX KOHEYHOCTE, MOATBEPKOEHHBIM HA OCHOBaHUN  KIMHWUYECKMX,
nabopaTopHbIX W WHCTPYMEHTaNbHbIX MeTOA0B 06cnenoBaHus. Kputepuem BKMIOYEHUS B MCCNEOOBaHUE SBMSANOCH
BOCTWXEHWe nauueHTamu Bo3pacta 18 net u crapwe. Bcero B uccnegosaHue 6bino BknoveHo 170 naumeHToB ¢
YCTaHOBMEHHbIM AVArHO30M OBMMTEPUPYIOLLETO aTePOCKIIEPO3a apTePUit HIKHUX KOHEYHOCTEN.

PesynbTtatbl. B uccnegoBanne BknoyeHo 170 maumeHTOB ¢ 0DMMTEpUPYIOLLMM aTEPOCKNEPO30M apTepUil HKHUX
KOHEYHOCTEN, MPEUMYLLECTBEHHO MyX4uHbl (67,6%), cpepHuit BospacT coctasun 69,55 * 9,87 net. BorblumHCTBO
naumeHToB (78,2%) ropogckue xutenu, 64,1% - HepaboTawowme neHcuoHepbl. Y 98,8% oTMeueHbl cOmyTCTBYHLIME
3abonesaHus. OnepatuBHoe neyeHue nposegeHo 96,5% nauueHTam, u3 HuX 44,1% amnyTauum Bbile KoneHa.
KoHcepBaTueHyto Tepanuio nonyyamu 25,7% 6onbHeix. B AOPUT Haxogunuch 76,5% nauneHTOB, OCNOXHEHUS
3achukcupoBaHbl y 3,5%, netanbHoCTb coctasuna 4,1%.

BbiBoAbl. Pe3ynbrathl MCCMEROBaHUA OTPAXaT BLIPAKEHHYIO KMMHWYECKYIO TSKECTb KOHTWHIEHTA MaLMEHTOB C
00UTEPUPYIOLLMM aTePOCKIIEPO30M apTEPUI HKHUX KOHEYHOCTeN B ABaickon 0bnacTtyi, COMpOBOXAALLYHCS BbICOKOM
4acTOTOM ammyTauuii ¥ OrpaHUYEeHHbIM OCTYNOM K PEKOHCTPYKTMBHBIM BMELLATENbCTBaM. BbisBMeHHble 0COBEHHOCTM
YKa3blBaKT Ha HEOOXOAMMOCTb BHEAPEHNS! MHTErPUPOBAHHON CUCTEMbI OKa3aHUsl MOMOLLM, OPUEHTUPOBAHHOM Ha PaHHIOK
LVArHoCTUKy, MEXAUCLMNIMHAPHOE B3aWMOAEACTBUE U paCLIMPEHWe BO3MOXHOCTEN COCYAWCTOM  XMpYpruM Ha
perMoHansHoOM ypoBHe.

Knroueeble cnoea: obnumepupyowuli amepocknepo3 apmepull HUKHUX KOHeYHocmel, pempochnekmueHbIl aHanus,
obujecmeeHHoe 30pasooxpaHeHue, MeduyuHa.
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Kipicne xoHe makcatbl. TemeHri asFbiHAarbl apTepuanapabiH, obnutepauumsansik atepocknepossl (TAAOA) - ask-
KongapablH KaHMEeH KamTamachl3 eTinyiHiH, 6y3binybliHa, eMip canacbiHbiH TOMEHAEYiHe XoHe aMmmnyTaunsHbIH, XKoFapbl
KayniHe SKeneTiH ayblp Tamblpnbl natonorus. byn 3epttey KasakctaH PecnybnukacoiHbiH Abait obrbicbiHga TAAOA
AVarHo3bl KOWbINFaH HaykacTapra PeTpoOCneKkTwBTi Tangay 6omnbin Tabbinagsl. Byn 3epTreydiH MakcaTbl TOMEHT
asfblHOarbl  obnuTepauusnblK - atepocknepo3beH ayblpaTblH  HaykacTapdblH, LeMorpadvsiiblK KSHE  KIMHUKambIK
cunaTTramanapbiH 6aFanay, CoHbIMEH Katap aypyLblH aFbIMblHbIH epeKLIenikTepiH XaHe eMaey TacinaepiH aHbiKTay 6ombin
Tabblnagbl

Matepuangap MeH Tacingep. PetpocnektusTi Tangayadbl Xyprisy ywiH 2019-2023 xbingap apansifbiHgarsl «Cemeint
MeguumnHa YuusepcuteTi» KeAK YHUBEPCUTETTIK KMMHWKACBIHBIH, MypaFaTbiHaH anblHFaH NauMeHTTepAiH, MeauumMHanblk
KyXaTTapblHbIH, JEpeKTepi nanganaHbingsl. 3epTreyre KNMHWKambIK, 3epTxaHarnblK XoHe acnanTblK 3epTTey 9AiCTepiHiH
HerisiHge pacTanFaH TOMeHri asfblHAarbl apTepusanapablH, 06nuTepaumsnblK aTtepocknepossl AnarHo3bl 6ap Haykactap
KamTbingbl. 3epTTeyre KOCy kputepwini naumeHTTepaiH 18 xacTtaH xofapbl 6onybl Gongbl. 3epTTeyre TOMeHri ask-Kon
apTepusnapbiHbIH 06nUTepaLnsblK aTepoCcknepossl aHbIKTanFaH anarHossl 6ap 6apnbifbl 170 nauneHT KaTbiCTbl.

Hotexuenep. 3epTTeyre TOMeHri asik-Kon apTepusnapbiHblH, 06nMTEpaLmUsAnbIK aTepocknepossiMeH aybipatbiH 170
HayKac KaTbICTbl, HEr3iHeH ep agamaap (67,6%), opTawwa xackl 69,55 + 9,87 xacTbl Kypagbl. HaykactapabiH 6ackim beniri
(78,2%) kana TyprbiHaapbl, 64,1%-bl XyMbIC iICTEMENTH 3eiiHeTkepnep. 98,8 nabi3biHAa Katap XypeTiH aypynap OonfaH.
HaykactapablH 96,5%-blHOa Xupyprusniblk em yprisingi, oHblH 44,1%-bl TidepeH xofapbl amnyTauus 6ongbl.
KoHcepBaTuBTi emai HaykacTapablH, 25,7 %-bl KabbingaraH. HaykactapabiH, 76,5%-bl aHcakTay 6eniminge bonca, 3,5%-aa
ackblHynap Tipkenin, enim 4,1%-4bl Kypagp!.

KopbiTbiHabInap. 3epttey HaTuxenepi Abail obmbiCbiHAa TOMEHT asik-Kon apTepusinapbiHbiH, 06nuTepauusmbIK
atepocknepo3bl 6ap HayKacTap KOHTWHTEHTIHIH allKbIH KMWHWUKaMbIK ayblprbifblH KOPCETEAi, amnyTauusnapablH, XOFapbl
KMININiMEH XKOHEe PEKOHCTPYKUMAMbIK apanacynapFa Konm eTiMAinikTiH - wekTenyiveH Oipre xypedi. AHblKTanFaH
epeKLenikTep anMakTblK AeHreige epTe AMarHOCTUKaFa, noHaparblk ©3apa 9peKeTTeCyre XoHe TaMblp XUPYPrusiChiHbIH,
MYMKIHAIKTEPiH KeHelTyre 6aFbITTanfaH KelweHai MeguLMHanbIK KOMEK XYMECIH EHri3y KaXETTINirH kepceTesi.

Tyliindi ce3dep: memeHei asK-Kon apmepusinapbiHbiH O6aUMepayusiaywbsl amepockiepossbl, pempochekmuemi
manday, KoraMObIK OeHcayrbIK cakmay, MeOUUUHa.
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Introduction

Cardiovascular diseases (CVDs) are the leading
cause of disability and mortality worldwide [7,11,21,23],
with atherosclerosis being the primary pathological
process underlying the majority of these conditions.

Atherosclerosis is a systemic and chronic
pathological alteration of the arterial wall layers that
begins early in life and remains latent and asymptomatic
for an extended period before progressing to its
advanced stages [13,16]. It is a multifocal pathological
process that has been extensively studied over recent
decades. Atherosclerosis typically develops silently over
time and only becomes clinically apparent at a late
stage, often presenting with severe or even fatal events
such as acute myocardial infarction or ischemic stroke.

Peripheral artery disease (PAD) represents a
frequent manifestation of systemic atherosclerosis,
particularly affecting the lower extremities. Obliterating
atherosclerosis of the lower extremities (OALE) is a
chronic and progressive condition characterized by the
narrowing or occlusion of peripheral arteries, leading to
tissue ischemia and, in advanced cases, limb loss
[3,8,15]. The prevalence of PAD increases significantly
with age, affecting over 20% of individuals older than 70
years, many of whom remain undiagnosed due to the
asymptomatic or nonspecific nature of early-stage
disease.

According to the guidelines of the European Society
of Cardiology and the Global Vascular Guidelines
consensus, effective management of patients with OALE
requires a multidisciplinary approach involving vascular
surgeons, interventional radiologists, general physicians,
rehabilitation ~ specialists, and other healthcare
professionals. The treatment strategy prioritizes early
detection, correction of modifiable risk factors,
pharmacological therapy (including antiplatelet agents,
statins, and antihypertensive drugs), as well as the use
of minimally invasive reconstructive interventions.

However, in resource-constrained settings, including
certain regions of the Republic of Kazakhstan, there
remains a high incidence of amputations and delays in
accessing specialized vascular care. National studies
have highlighted a persistently low rate of reconstructive
vascular surgery, particularly in rural and underserved
areas [19]. These challenges emphasize the urgent need
for a more structured and system-wide approach to the
care of patients with OALE, including the development of
regional screening programs, effective referral pathways,
and expanded access to vascular technologies and
interventions [15,24].

Recent international experience shows that
implementation of early PAD detection programs and
centralized referral systems can significantly reduce the
burden of late-stage ischemia and improve limb salvage
rates. Evidence from Eastern European countries
undergoing healthcare reform indicates that integration
of vascular diagnostic networks at the regional level
leads to earlier intervention and reduced amputation
frequency.

In the context of Kazakhstan, particularly in remote
areas such as the Abai Region, geographic barriers,
limited access to trained vascular specialists, and
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underfunding of diagnostic infrastructure compound the
challenges faced by clinicians. A systematic analysis of
regional case data can help guide local health policy,
resource allocation, and capacity building in vascular
medicine.

The present study aims to conduct a retrospective
analysis of the patient profile with OALE in the Abai
region of the Republic of Kazakhstan, assessing factors
influencing treatment outcomes and the extent of
surgical interventions performed, followed by a
comparison with international data.

Materials and Methods

For the retrospective analysis, data from the medical
records of patients were obtained from the archive of the
University Hospital of Non-profit joint-stock company
«Semey Medical University» for the period from 2019 to
2023. The study included patients diagnosed with
obliterating atherosclerosis of the lower extremity
arteries, confirmed through clinical, laboratory, and
instrumental examinations.

Inclusion criteria for the study were patients aged 18
years and older.

A total of 170 patients diagnosed with obliterating
atherosclerosis of the lower extremity arteries were
included in the study. Demographic characteristics and
clinical data related to the disease and treatment were
obtained from patients and their medical records.

Exclusion criteria: acute arterial thromboembolism;
varicose vein disease without signs of arterial
involvement; terminal-stage oncological diseases;
incomplete or fragmented medical records.

The administration of the clinic where the study was
conducted was informed about the study’s progress and
raised no objections to the publication of its results in an
open-access format.

The study was conducted in accordance with the
principles of the Declaration of Helsinki and was
approved by the Ethics Committee of Semey Medical
University (Protocol No. 2, dated December 12, 2023).
Written informed consent was obtained from all
participants prior to their inclusion in the study.

Statistical Analysis

Means and standard deviations (SD) were used to
describe quantitative variables, while absolute (N) and
relative (%) frequencies were used for qualitative
variables. Pearson’s chi-square (x?) test or Fisher’s
exact test, where applicable, was employed for
proportion comparisons. Significance levels were two-
tailed, with statistical significance set at p < 0.05.
Statistical analyses were performed using SPSS version
24.0.

Results

A total of 170 patients with a confirmed diagnosis of
obliterating atherosclerosis of the lower extremity
arteries were included in the study. The majority were
male (67.6%, N = 115), and 54.1% (N = 92) were of
Russian ethnicity. Regarding place of residence, 78.2%
(N =133) were urban residents.

In total, 64.1% (N = 109) of the respondents were
retired and unemployed. The mean age of the patients
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was 69.55 + 9.87 years. The gender and age distribution
of patients suggests a predominance of older males,
which aligns with the global epidemiology of OALE.
Numerous studies have shown that males over 65 are
particularly susceptible to peripheral arterial disease,
especially in settings with high rates of smoking,
diabetes, and hypertension.

Most patients (32.9%, N = 56) were admitted through
emergency medical services or transferred from other
inpatient facilities. In 57.6% (N = 98) of cases, the pre-
hospital period exceeded 10 days, indicating delayed
diagnosis and/or delayed presentation to healthcare
facilities. The extended pre-hospital period observed in

underrecognition of symptoms by both patients and
general practitioners. This delay likely contributes to the
high proportion of emergency admissions and the
severity of clinical presentation. Upon hospital
admission, the condition of 71.2% of patients was
assessed as being of moderate severity.

Almost all patients (98.8%) had comorbid conditions,
including hypertension, diabetes mellitus, ischemic heart
disease (IHD), chronic obstructive pulmonary disease
(COPD), and others (Table 1). The high rate of
comorbidities (98.8%) among patients with OALE
reflects the systemic nature of atherosclerosis. This
finding supports the need for a multidisciplinary

57.6% of patients (over 10 days) indicates delayed  approach to  care, incorporating  cardiology,
access to specialized care and may be associated with  endocrinology, and nephrology specialists.
Table 1.
Medical and Social Characteristics of the Patients.
Total number of patients Indicators N (%)
Men 115 (67,6)
Gender
Women 55 (32,4)
Age (years, M £m) 69,55 + 9,87 net
Urban 133 (78,2)
Place of residence
Rural 37 (21,8)
Kazakh 74 (43,5)
Ethnicity Russian 92 (54,1)
Other 4(24)
Worker 16 (9,4)
Retired 109 (64,1)
Social status
Disabled 31(18,2)
Unemployed 14 (8,3)
Emergency Medical Services (EMS) 56 (32,9)
Family Medicine Clinic (General Practitioner) 39 (22,9)
Admission channels Vascular Surgeon 34 (20)
Doctors of other specialties 41 (24,1)
Transfer from another hospital 56 (32,9)
Up to 1 day 13(7,6)
1-3 days 27 (15,9)
Pre-hospital stage duration 4-7 days 22 (13,0)
7-10 days 10 (5,9)
More than 10 days 98 (57,6)
Satisfactory 39 (22,9)
General condition of patients upon admission Moderate 121(71,2)
Severe 10 (5,9)
Yes 168 (98,8)
Comorbidities
No 2(1,2)
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A total of 96.5% (N = 164) of patients underwent
surgical intervention. The most commonly performed
procedures were above-knee amputations, accounting
for 44.1% (N = 75) of all surgical cases. Reconstructive
surgeries included femoral-popliteal bypass grafting
(15.9%), repair using synthetic implants (8.8%),
aortoiliac-femoral bypass (1.8%), and autovenous graft
transplantation (0.6%). Most operations were performed
under emergency conditions.

The fact that only 8.8% of patients underwent
reconstructive procedures using synthetic implants and
even fewer (1.8%) received complex bypass surgeries
points to a limited availability of advanced surgical
interventions in the region. This limitation may stem from
resource constraints or a shortage of specialized
vascular surgeons.

Conservative therapy was administered to 25.7% (N
= 42) of patients. The most frequently used medications
included analgesics (93.5%, N = 159), microcirculation
enhancers (94.1%, N = 160), antibiotic therapy (85.9%,
N 146), infusion therapy (83.5%, N 142),
antispasmodics (74.7%, N = 127), antiplatelet agents
(61.8%, N = 105), and angioprotectors (51.2%, N = 87).
In most cases, treatment involved a combination of
several pharmacological groups simultaneously. The
pharmacological treatment profile indicates a high
reliance on symptomatic therapy (analgesics,
antispasmodics, microcirculation enhancers), with a
relatively modest use of guideline-recommended agents
such as antiplatelet therapy. This highlights potential
gaps in adherence to international PAD management
protocols.

These treatments were often used in combination,
suggesting an approach aimed primarily at stabilizing acute
symptoms rather than addressing the underlying
pathophysiological processes of peripheral artery disease
(PAD). The relatively lower rate of evidence-based
therapies, such as antiplatelet agents (61.8%) and
anticoagulants (41.8%), is of particular concern. Current
European Society of Cardiology (ESC) guidelines
recommend routine use of antiplatelet therapy and statins in
all patients with symptomatic PAD, as these medications
significantly reduce the risk of cardiovascular events and
progression of ischemia. The underutilization of these
agents may reflect either prescribing gaps or limitations in
drug availability within the studied region. Additionally, only
7.6% of patients received physical therapy (FZT), which is
an essential component of conservative management in
chronic  limb-threatening ischemia (CLTI). Supervised
exercise programs are known to improve pain-free walking
distance and enhance quality of life. The minimal
implementation of such rehabilitation strategies again
highlights a gap between international best practices and
the current standard of care in the Abai region. These
findings underscore the need for systemic educational
initiatives targeting healthcare providers at the primary and
hospital levels. Improved awareness of evidence-based
PAD management could enhance pharmacologic
adherence and reduce the rate of disease progression and
amputations. Furthermore, the reliance on antibiotics
(85.9%) may suggest frequent presentation of patients with
advanced limb infections, which are often associated with

47

delayed diagnosis. This observation further reinforces the
urgency of early detection and the establishment of
outpatient vascular clinics for timely intervention and
monitoring. In summary, while symptomatic treatments are
widely administered, the gap in guideline-based
pharmacotherapy necessitates urgent interventions in the
form of clinical audits, continuing medical education (CME)
programs, and better integration of vascular medicine
protocols into hospital formularies and electronic medical
records.

A total of 76.5% of patients were admitted to the
Intensive Care Unit (ICU), with the majority (54.1%, N =
92) staying for less than 24 hours. Postoperative
complications were recorded in 3.5% (N = 7) of cases
and included thromboembolism, bleeding, multiple organ
failure, and wound-related complications. The average
hospital stay did not exceed 20 days in 92.4% (N = 157)
of patients.

In terms of treatment outcomes, 92.4% (N = 92) of
patients recovered, while 4.1% (N = 7) experienced a
fatal outcome. Mortality was more frequently observed
among older patients with severe comorbidities and
those who underwent major amputations at advanced
stages of ischemia (Table 2 and Figure 1, 2, 3, 4).

Pre-hospital stage duration

More than 10 days
7-10 days
4-7 days
1-3 days
Up to 1 day

0 20 40 60 80

Figure 1. Pre-hospital stage duration.

Treatment Outcomes of Patients with OALE

Death

Recovery

Improvement

Figure 2. Distribution of Conservative Therapy
among Patients with OALE.
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Table 2.
Inpatient Care Indicators for Patients.
Indicators N (%)
Conservative 6 (3,5)
Type of treatment
Surgical 164 (96,5)
Vessel tissue graft restoration 1(0,6)
Vascular restoration with synthetic implant 15(8,8)
Femoral-popliteal bypass 27 (15,9)
Above-knee amputation 75 (44,1)
Methods of surgical treatment
Below-knee amputation 2(1,2)
Aorto-iliac-femoral anastomosis 3(1,8)
Foot amputation 5(2,9)
Conservative treatment 42 (25,7)
Anticoagulant therapy 71 (41,8)
Antiplatelet therapy 105 (61,8)
Analgesics 159 (93,5)
Antispasmodics 127 (74,7)
Scope of conservative therapy Microcirculation correctors 160 (94,1)
Angioprotectors 87 (51,2)
Antibiotic therapy 146 (85,9)
Infusion therapy 142 (83,5)
FZT (Physical Therapy) 13 (7,6)
Not admitted 40 (23,5)
Up to 1 day 92 (54,1)
Duration of the Intensive Care Unit (ICU) 13 days 22(129)
4 -5 days 8(5,9)
6-7 days 4(2,4)
More than 7 days 4(2,4)
Bleeding 1(0,6)
Wound complications 1(0,6)
Complications Thromboembolic complications 4(1,7)
Multiple organ failure 1(0,6)
No complications 164 (96,5)
Up to 10 days 69 (40,6)
Duration of inpatient treatment Up to 20 days 88 (51.8)
Up to 30 days 12 (7,0)
More than 30 days 1(0,6)
Recovery 6 (3,5)
Treatment outcomes Improvement 157 (92,4)
Death 7(4,1)
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Types of Conservative Therapy Used

Physical therapy (FZT)
Anticoagulant therapy
Angioprotectors
Antiplatelet therapy
Antispasmodics

Infusion therapy

Antibiotic therapy
Microcirculation enhancers

Analgesics

0 20 20 60 80 100 120 140 160
Number of Patients

Figure 3. Treatment Outcomes among Patients with OALE.
Types of Surgical Interventions in Patients with OALE
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Figure 4. Types of Surgical Interventions in Patients with OALE
Discussion In this context, our findings merit broader discussion,

The clinical profile and treatment patterns observed  particularly with regard to early detection strategies,
in this study provide a valuable opportunity to  surgical capacity, and health-system integration.
benchmark regional vascular care practices against The high proportion of emergency admissions
international standards. (32.9%) and inter-hospital transfers (32.9%) may reflect

Several system-level issues were identified - ranging  both the delayed recognition of critical limb ischemia at
from delayed admissions to the limited use of  the primary care level and the lack of streamlined
reconstructive procedures - that mirror structural  referral systems. This is in line with data from similar
challenges documented in similar healthcare settings  resource-limited regions in Eastern Europe, where weak
[19-26]. pre-hospital triage contributes to worsened clinical

outcomes [10].
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In our study, only 1.8% of patients underwent
aortoiliac-femoral bypass and 0.6% received autovenous
grafts, which may indicate a limited capacity for complex
reconstructive surgery in the region. International studies
suggest that access to such procedures is closely tied to
institutional experience and specialized vascular teams
[18].

Postoperative complications were recorded in just
3.5% of cases, which may reflect either effective
perioperative protocols or, conversely, underreporting
due to incomplete documentation — an issue previously
noted in retrospective audits of vascular care [19].

The short ICU stay (less than 24 hours for 54.1% of
patients) and relatively low complication rates are
atypical compared to global benchmarks. Further
qualitative research may be required to evaluate clinical
decision-making, documentation accuracy, and the
adequacy of intensive monitoring practices [5].

A 4.1% mortality rate, though seemingly modest,
warrants close attention, especially since deaths were
clustered among older patients with comorbidities and
major amputations. This aligns with global data on the
prognostic value of frailty and ischemia stage in limb
salvage surgery [19,26].

Furthermore, our data show that 76.5% of patients
required ICU admission. This suggests a high burden of
acute decompensation in OALE, which may be mitigated
by earlier detection and outpatient optimization of
comorbid conditions [16].

From a health systems perspective, the
disproportionate reliance on emergency care and the
high rate of limb loss highlight the need for capacity
building in outpatient vascular diagnostics, community-
level  education, and continuous  professional
development for primary care providers [14].

Building on these considerations, the core findings of
our study are discussed below in greater detail, with
specific attention to clinical severity, surgical outcomes,
and comparison with international literature and best
practices.

The findings of this study reveal a high clinical
severity among patients with obliterating atherosclerosis
of the lower extremity arteries (OALE) in the Abai
Region. The significant level of disability, high
prevalence of comorbid conditions, and delayed
presentation (more than 10 days from symptom onset in
57.6% of cases) emphasize the need to revise patient
referral pathways and improve access to specialized
vascular care.

When compared to the TASC Il guidelines and
associated studies [4,17], which prioritize early detection
and minimally invasive interventions in European
countries, the results of our study indicate a substantially
higher amputation rate (44.1%). This figure notably
exceeds the rates observed in EU countries, where
major amputations typically range between 5-10%.

Further comparison with recent international
literature supports the relevance of our findings. For
example, the study by Conte S.M. et al. [8] highlights the
need for standardized care in cases of chronic limb-
threatening ischemia and advocates for integrated
multidisciplinary  management, including vascular
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surgery, interventional procedures, and rehabilitation
strategies [8,9]. Our analysis suggests that such
multidisciplinary and integrated approaches remain
underdeveloped at the regional level.

The work by Katsanos K. et al. emphasizes the
effectiveness of early endovascular intervention in
patients with critical limb ischemia and highlights the
importance of reducing amputation rates [7,15]. In our
study sample, the rate of major amputations (44.1%)
remains critically high, reflecting both delayed
healthcare-seeking behavior and limited access to
minimally invasive treatment options.

The study by Criqui M.H., Aboyans V. [9]
underscores the significant role of risk factors such as
diabetes mellitus and arterial hypertension—findings that
are consistent with our data, where diabetes was
observed in 38.8% of patients and hypertension in
72.9%. In Western European countries, proactive risk
factor control strategies have contributed to reduced
disease progression and lower rates of critical limb
ischemia.

According to the review by Bonaca M.P. et al.,
patients with peripheral arterial disease (PAD) are at
increased risk of cardiovascular events, and aggressive
risk factor modification is essential, including the use of
antiplatelet agents and statins [6]. In our cohort, only
61.8% of patients received antiplatelet therapy,
indicating a shortfall in pharmacological prevention.

The findings of Akhmetova A.Zh. et al. confirm the
insufficient availability of vascular surgery in regional
healthcare institutions in Kazakhstan and highlight the
importance of expanding preventive and angiology
services [2]. Our results support this conclusion, as only
8.8% of patients in our sample received reconstructive
vascular procedures.

In addition, the analysis conducted by the World
Federation of Angiology emphasizes the need for early
detection of lower extremity artery disease in rural and
vulnerable populations through screening programs and
telemedicine technologies [18]. This is particularly
relevant in the context of the Abai Region, where
patients from rural areas presented with more advanced
stages of the disease.

Conclusions

The results of this study highlight the severe clinical
burden among patients with obliterating atherosclerosis
of the lower extremity arteries in the Abai Region,
characterized by a high rate of major amputations and
limited access to reconstructive interventions. These

findings underscore the urgent need for a
comprehensive approach that includes preventive
measures, early diagnosis, improved inter-level

coordination of care, and the expansion of vascular
technologies within the region.
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