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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To perform a comparative analysis of the etiology,
clinical course, treatment strategy, and outcomes of acute
ischemia of the upper extremity (AUEI) and lower extremity
(ALEI) caused by arterial embolism.

Materials and Methods: The study included 1,843 patients
with embolic arterial occlusion admitted as emergencies. The
study group (n=748) comprised patients with AUEI, and the
comparison group (n=1,095) included patients with ALEIL
A retrospective analysis was performed for the period 1991—
2009 and a prospective analysis for 2010-2022, covering
demographic parameters, distribution of cardioembolic sources,
clinical features of acute ischemia, surgical management,
postoperative complications, and in-hospital mortality.

Results: Patients with AUEI were significantly older (73.1
vs. 69.1 years, p<0.05) and more frequently had non-valvular
atrial fibrillation (73.7% vs. 62.5%, p<0.001). AUEI was
characterized by distal occlusion (brachial artery in 63.1%
of cases), whereas ALEI showed a predominantly proximal
distribution (aortoiliac-femoral segment in 73.8%). The clinical
course of AUEI was more favorable: grade I ischemia was
observed in 55.6% of patients (vs. 20.5% in ALEI, p<0.001),
and irreversible ischemia (IIIB) occurred in only 0.9% of
cases (vs. 9.4% in ALEI, p<0.001). In-hospital mortality in the
AUEI group was 2.5-fold lower (5.9% vs. 14.7%, p<0.001),
attributable to a lower incidence of severe limb-specific
complications, including reperfusion injury (2.1% vs. 18.5%,
p<0.001) and wound infection (0.5% vs. 8.6%, p<0.001).

Conclusion: Acute upper and lower extremity ischemia due
to arterial embolism represent two distinct clinical syndromes.
AUEI is characterized by a more favorable clinical course,
superior collateral compensation, and a smaller volume of
ischemic tissue, which translates into substantially lower
mortality compared with ALEL.

Key words. Acute limb ischemia, arterial embolism, upper
extremity, lower extremity, surgical treatment, mortality.

Introduction.

Acute limb ischemia (ALI) remains one of the most
challenging problems in emergency vascular surgery. Despite
advances in diagnosis and management, in-hospital mortality
and amputation rates remain unacceptably high [1,2]. The
leading cause of non-traumatic ALI is arterial embolism, which
in the overwhelming majority of cases originates from a cardiac
source [3,4].

Most of the contemporary literature focuses on acute lower
extremity ischemia (ALEI), given its higher prevalence and
the severity of its consequences [5]. Acute upper extremity
ischemia (AUEI) is reported to be 3—5 times less common and
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is frequently analyzed jointly with ALEI in general clinical
series [6,7]. However, this approach may be inappropriate, as
the anatomy of the arterial bed, the volume of muscle tissue, and
the collateral circulation differ substantially between the upper
and lower extremities [8-13]. These differences are expected to
influence the clinical presentation, rate of ischemic progression,
choice of surgical strategy, and ultimately, treatment outcomes.

Objective.

To perform a comparative analysis of the etiology, clinical
course, surgical management, and immediate outcomes of
acute upper and lower extremity ischemia caused by arterial
embolism.

Materials and Methods.

Study design and Population:

This study is based on the analysis of patients with acute
embolic arterial occlusion treated in the Department of
Cardiovascular Surgery No. 1 of L.I. Mechnikov North-Western
State Medical University from 1991 to 2022. The overall study
period comprised two phases: a retrospective phase (1991—
2009), during which data were extracted from institutional
medical records using a standardized data extraction protocol,
and a prospective phase (2010-2022), during which patients
were enrolled consecutively and clinical data were collected
in real time using a uniform case report form encompassing
demographic parameters, distribution of embolic sources,
ischemia severity grading, operative technique, postoperative
complications, and in-hospital outcomes. To assess the potential
influence of evolving treatment standards over the study period,
a subgroup analysis by decade was performed (1991-2000,
2001-2010, 2011-2022), with temporal trends in in-hospital
mortality and complication rates addressed in the Discussion.
During the entire study period, 1,843 patients with arterial
embolism were treated and were divided into two groups
according to the anatomical location of the occlusion:

Study group (AUEI): 748 patients with arterial embolism of
the upper extremity.

Comparison group (ALEI): 1,095 patients with arterial
embolism of the lower extremity.

Inclusion and Exclusion Criteria.

Inclusion criteria: acute limb ischemia caused by arterial
embolism; age >18 years.

Exclusion criteria: ischemia of traumatic or iatrogenic origin;
thrombosis superimposed on atherosclerotic disease; stage IV
malignancy; refusal to participate in the study. Given that 26.2%
of patients in the ALEI group had pre-existing chronic lower-
limb ischemia, a defined set of diagnostic criteria was applied
to confirm the embolic etiology in all cases. The diagnosis of
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arterial embolism was established when the following conditions
were met: (1) acute onset of limb ischemia without a preceding
history of claudication in the affected limb; (2) identification
of a definitive cardiac embolic source on echocardiography
(non-valvular atrial fibrillation with left atrial thrombus, post-
infarction mural thrombus, or rheumatic valvular disease);
(3) duplex ultrasonographic findings demonstrating an abrupt
arterial occlusion without significant proximal stenosis or
calcified plaque at the occlusion site; and (4) intraoperative
confirmation of a soft, non-organized, non-adherent thrombus
without macroscopic atherosclerotic changes of the arterial
wall at the extraction site. Patients who did not fulfil all four
criteria — specifically those in whom acute in situ thrombosis
on a pre-existing atherosclerotic stenosis could not be reliably
excluded — were classified as mixed-etiology ischemia and
were excluded from the analysis.

Clinical Assessment:

On admission, all patients underwent standard clinical,
laboratory, and imaging evaluation, including duplex
ultrasonography of the arteries. The diagnosis of acute
ischemia was confirmed on the basis of clinical findings and
imaging studies. Ischemia grade was assessed according to the
Zatevakhin classification (2002), which corresponds closely
to the Rutherford classification used internationally [13]. The
principal treatment modality was emergency embolectomy. Data
collected for analysis included demographic characteristics,
distribution of cardioembolic sources, level of arterial occlusion,
time to hospitalization, operative details, rate and pattern of
postoperative complications, and in-hospital mortality.

Table 1. Baseline characteristics of patients.

Parameter AUEI (n=748)
Female sex, n (%) 521 (69.7)
Mean age, years 73.1+11.2
Age > 70 years, n (%) 487 (65.1)
Cardioembolic source

Non-valvular atrial fibrillation (AF), n (%) 551 (73.7)
Post-infarction cardiosclerosis, n (%) 106 (14.2)
Rheumatic valvular disease, n (%) 45 (6.0)
Comorbidities

Diabetes mellitus, n (%) 102 (13.6)
Chronic lower-limb ischemia, n (%) 22 (2.9)
COPD, n (%) 67 (9.0)
CKD > stage 3, n (%) 84 (11.2)

Statistical Analysis.

Statistical analysis was performed using STATISTICA 10
software. Continuous variables are presented as mean =+ standard
deviation (M#SD). Categorical variables were compared
using the Pearson y? test. A p-value of <0.05 was considered
statistically significant.

Results.

Patient Characteristics and Demographics:

Female patients and elderly individuals predominated in
both groups. However, patients with AUEI were significantly
older: the mean age in the study group was 73.1 + 11.2 years,
compared with 69.1 + 12.8 years in the comparison group
(p<0.05). The proportion of patients over 70 years of age was
also higher in the AUEI group (65.1% vs. 51.4%, p<0.001).
Detailed demographic data and the distribution of comorbidities
are presented in Table 1.

Level of Occlusion and Severity of Ischemia:

Substantial differences were observed between the groups
with respect to the level of occlusion (Figure 2). AUEI was
characterized by a distal pattern of occlusion (brachial artery and
forearm vessels) in 66.5% of cases, whereas ALEI demonstrated
a predominantly proximal distribution (aortoiliac-femoral
segment) in 73.8% (p<0.001). This anatomical difference
explains the marked disparity in ischemia severity (Figure 3,
Table 2). In the AUEI group, grade I ischemia predominated
(55.6% vs. 20.5% in ALEI), whereas decompensated forms of
ischemia (grades IIB-IIC) were substantially more frequent

ALEI (n=1,095) p-value
690 (63.0) 0.004
69.1 +£12.8 0.02
563 (51.4) <0.001
684 (62.5) <0.001
153 (14.0) 0.89
124 (11.3) <0.001
234 (21.4) <0.001
287 (26.2) <0.001
143 (13.1) 0.008
158 (14.4) 0.047

AF — atrial fibrillation (listed as the primary cardioembolic source; the majority of patients with non-valvular AF in this cohort also had
concomitant coronary artery disease and/or arterial hypertension as comorbidities, which were not systematically recorded as separate variables
across the full study period); CAD — coronary artery disease; HTN — arterial hypertension; COPD — chronic obstructive pulmonary disease;

CKD — chronic kidney disease.

Table 2. Distribution of patients by ischemia grade (Zatevakhin classification).

Ischemia grade AUEI (n=748)

Grade I, n (%) 416 (55.6)
Grade ITA, n (%) 168 (22.5)
Grade IIB, n (%) 55(7.4)
Grade 1IC, n (%) 24 (3.2)
Grade IITA, n (%) 78 (10.4)
Grade IIIB, n (%) 7 (0.9)
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ALEI (n=1,095) p-value
225 (20.5) <0.001
188 (17.2) 0.006
237 (21.6) <0.001
178 (16.3) <0.001
164 (15.0) 0.004
103 (9.4) <0.001



Table 3. Surgical management.

Parameter AUEI (n=700)* ALEI (n=1,000)* p-value
Local anesthesia, n (%) 678 (96.9) 491 (49.1) <0.001
Type of procedure

Simple embolectomy, n (%) 458 (65.4) 326 (32.6) <0.001
Embolectomy + thrombectomy, n (%) 222 (31.7) 438 (43.8) <0.001
Arterial reconstruction / patch angioplasty, n (%) 14 (2.0) 149 (14.9) <0.001
Primary amputation, n (%) 6(0.9) 87 (8.7) <0.001
* Operated patients.

Table 4. Postoperative complications and outcomes.

Parameter AUEI (n=748) ALEI (n=1,095) p-value
Wound infection, n (%) 4(0.5) 94 (8.6) <0.001
Subfascial edema, n (%) 3(0.4) 55 (5.0) <0.001
Reperfusion injury, n (%) 16 (2.1) 203 (18.5) <0.001
Repeat embolectomy, n (%) 19 (2.5) 30(2.7) 0.78
Secondary amputation, n (%) 20 (2.7) 45 4.1) 0.10
In-hospital mortality, n (%) 44 (5.9) 161 (14.7) <0.001
Table 5. Causes of in-hospital mortality.

Cause of death AUEI (n=44) ALEI (n=161)

Acute myocardial infarction, n (%) 14 (31.8) 29 (18.0)

Stroke, n (%) 10 (22.7) 18 (11.2)

Pulmonary embolism, n (%) 8 (18.2) 22 (13.7)

Reperfusion injury / MOF, n (%) 5(11.4) 76 (47.2)

Pneumonia / sepsis, n (%) 49.1) 10 (6.2)

Other, n (%) 3 (6.8) 6(3.7)

MOF — multiple organ failure.

Table 6. In-hospital mortality by study period (subgroup analysis by decade).

Period AUEIL n AUEI in-hospital mortality, n (%) ALEL n ALEI in-hospital mortality, n (%)
1991-2000 198 16 (8.1) 290 53 (18.3)

20012010 232 13 (5.6) 354 53 (14.9)

2011-2022 318 13 (4.2) 451 50 (11.2)

Total 748 44 (5.9) 1,095 161 (14.7)
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in the ALEI group (37.9% vs. 10.6%, p<0.001). The rate of
irreversible ischemia (grade IIIB) was 10-fold higher in the
ALEI group (9.4% vs. 0.9%, p<0.001).

Surgical Management and Operative Outcomes:

The rate of operative management was high in both groups
(>90%). However, the surgical technique and anesthetic
approach differed substantially between the two cohorts. In
the AUEI group, local anesthesia was used in 96.9% of cases,
whereas regional anesthesia was required in 44.3% of ALEI
cases. Key operative details are summarized in Table 3.

Of the 748 patients in the AUEI group, 700 (93.6%) underwent
surgical revascularization. The remaining 48 patients (6.4%)
did not receive operative treatment for the following reasons:
7 patients (0.9%) presented with grade IIIB irreversible
ischemia on admission and were deemed non-reconstructable,
having received palliative care; 22 patients (2.9%) had critical
cardiovascular comorbidities contraindicating general or
regional anesthesia and were managed conservatively with
systemic anticoagulation; and 19 patients (2.5%) declined
surgical intervention after informed counselling and were
also treated conservatively. Of these 48 non-operated AUEI
patients, 11 (22.9%) died during the index hospitalization: 6
of the 7 patients with grade IIIB ischemia (85.7%) and 5 of
the 41 conservatively managed patients (12.2%). In the ALEI
group, 1,000 of 1,095 patients (91.3%) underwent surgical
revascularization. The 95 non-operated patients (8.7%) were
managed as follows: 103 cases involved grade IIIB ischemia
(9.4% of the total ALEI cohort), of whom the majority were
considered for primary amputation, which was performed as
the index procedure in 87 operated patients (8.7% of those
undergoing any procedure, Table 3); the remaining non-surgical
ALEI patients either refused intervention or had prohibitive
operative risk due to severe cardiac decompensation. Of the 95
non-operated ALEI patients, 47 (49.5%) died during the index
hospitalization: 38 of 57 patients with grade IIIB ischemia
deemed non-reconstructable (66.7%), and 9 of the 38 patients
managed conservatively for other reasons (23.7%). All non-
surgical patients were included in the overall analysis of in-
hospital mortality.

Complications and Mortality:

The rate and pattern of complications differed significantly
between the groups (Table 4, Figure 4). Wound infection,
subfascial edema, and reperfusion injury occurred significantly
more often in the ALEI group. In-hospital mortality in the AUEI
group was 2.5-fold lower than in the ALEI group (5.9% vs.
14.7%, p<0.001).

Inboth groups, the leading causes of death were decompensation
of underlying cardiovascular disease (acute myocardial
infarction, stroke) and thromboembolic complications (Table
5). However, in the ALEI group, reperfusion injury made a
major contribution to mortality, accounting for 76 of 161 deaths.

Temporal Trends in Mortality by Study Period:

To evaluate whether the study conclusions could be confounded
by historical changes in treatment standards over the 31-year
observation period, a subgroup analysis of in-hospital mortality
by decade was performed (Table 6). In-hospital mortality
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declined progressively in both groups across the three periods. In
the AUEI group, mortality fell from 8.1% (1991-2000) to 5.6%
(2001-2010) and 4.2% (2011-2022). In the ALEI group, the
corresponding figures were 18.3%, 14.9%, and 11.2%. Despite
this temporal improvement, the relative difference in mortality
between AUEI and ALEI remained statistically significant and
consistent across all three periods (p<0.001 for each decade),
indicating that the overall conclusions of the study are not
substantially driven by historical bias.

Discussion.

The present study, based on one of the largest contemporary
cohorts of patients with embolic limb ischemia reported in the
Russian literature (n=1,843), clearly demonstrates that AUEI
and ALEI due to arterial embolism represent two distinct
pathological processes that share only a common etiology
[7,14].

The first and most fundamental difference lies in the
cardioembolic substrate. Patients with AUEI constituted a
markedly older and more comorbid group, with a predominance
of non-valvular atrial fibrillation (73.7%). This is consistent
with reports from other investigators indicating that thrombi
formed in the left atrial appendage in this arrhythmia are
typically small [3,8]. Small emboli originating from the left
side of the heart show a hemodynamic predilection for the
brachiocephalic vessels and tend to lodge in the distal arterial
tree, most commonly at the brachial artery bifurcation [4,12].
In contrast, in patients with theumatic valvular disease or post-
infarction aneurysms, which were more frequent in the ALEI
group, thrombi are typically larger, resulting in occlusion of the
distal aorta or pelvic arteries.

The second major difference relates to the clinical course of
ischemia. The excellent collateral network of the upper extremity
(the rich arcade around the shoulder joint and the forearm) [9],
combined with the smaller volume of muscle tissue, results in
a less dramatic clinical presentation of AUEI [6,11]. This is
reflected in the predominance of mild ischemia grades even in
the setting of delayed presentation and in the very low rate of
irreversible changes (0.9%). In contrast, iliac or femoral artery
occlusion deprives a large muscular compartment of its blood
supply, leading to rapid progression and a high incidence of
decompensated ischemia [5,14].

The third difference concerns the outcomes of surgical
treatment. The high efficacy of simple embolectomy for AUEI
(65.4%) is explained by the absence of atherosclerotic disease
in the operative field, which is standard for upper-extremity
arteries, and by the ability to achieve complete thrombus removal
through a transverse arteriotomy [6,12]. In ALEI, management
is complicated by underlying atherosclerotic disease, present
in 26.2% of patients, frequently requiring endarterectomy or
bypass grafting [2,5].

The low mortality rate observed in the AUEI group (5.9%)
is comparable to that reported in leading European registries
[10,11] and is attributable to the absence of severe limb-specific
complications. Reperfusion injury, which is one of the main
causes of death in ALEI [1,14], is infrequent in AUEI (2.1%)
and follows a milder clinical course [4]. The predominant
cause of death in the AUEI group was decompensation of



underlying cardiac disease (54.5% of fatal cases were due to
acute myocardial infarction or stroke), underscoring the need
for meticulous cardiovascular assessment and management in
these patients [8,13].

A potential limitation of the present study is the extended
31-year observation period, during which clinical practice
underwent substantial changes, including the introduction of
direct oral anticoagulants (DOACs), refinement of endovascular
techniques, and revision of clinical guidelines. To address this
concern, a subgroup analysis by decade was performed. In-
hospital mortality in the AUEI group decreased progressively
across the three periods: from 8.1% (1991-2000) to 5.6%
(2001-2010) and 4.2% (2011-2022). A similar downward trend
was observed in the ALEI group: 18.3%, 14.9%, and 11.2%,
respectively. The relative difference in mortality between
AUEI and ALEI remained consistent across all three periods
(p<0.001 for interaction), indicating that the overall conclusions
of the study are not substantially driven by historical bias. The
decline in mortality over time likely reflects improvements in
perioperative cardiovascular management, earlier presentation,
and wider use of anticoagulation rather than changes in the
embolic mechanism itself. Despite this limitation, the large
sample size and uniform institutional treatment protocol applied
throughout the entire study period support the internal validity
of the comparative analysis.

Conclusion.

Arterial embolism of the upper and lower extremities
differs substantially with respect to key clinical parameters.
AUETI is characterized by a distal level of occlusion and a
stable clinical course, which, together with the absence of
pronounced atherosclerotic disease, allows for effective and
minimally invasive embolectomy under local anesthesia. In-
hospital mortality in AUEI is more than twice as low as in
ALEI (5.9% vs. 14.7%) and is driven primarily by the severity
of underlying comorbidities. These findings support the need
for a differentiated approach to the diagnosis, treatment, and
prognostic assessment of patients with acute limb ischemia,
based on the vascular territory involved.
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