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Abstract. This study aimed to evaluate the safety and efficacy of early surgical revascularization of
the brachiocephalic arteries in patients with acute ischemic stroke. Seven patients underwent carotid
endarterectomy or stenting within 7 days of symptom onset. Surgical intervention was performed
after stabilization of neurological status at a low NIHSS score. Clinical outcomes, complication
rates, and neurological improvement were analyzed and compared with international literature. The
results suggest that, with strict patient selection (neurological deficit <3 on Rankin and lesion size
<4 cm), early revascularization may be both safe and associated with improved neurological
recovery. Current global data support this strategy for both endarterectomy and stenting. However,
broader studies are needed to confirm these findings and develop standardized inclusion criteria.
Keywords: ischemic stroke, carotid endarterectomy, stenting, brachiocephalic arteries, early
revascularization, neurological deficit

PAHHSASA PEBACKYJIAPU3ALIUSA I'OJTOBHOI'O MO3I'A JJISA ITPOPUJIAKTUKHA
INOBTOPHOI'O HMINEMHUYECKOI'O HHCYJIBTA

MamananueB A0agypaxmMoH MamMaTKyJ0BUY
Criennanu3upoBaHHBIN Hay4YHO-TIPAKTUYECKUH IIEHTP HEUPOXUPYPIrUuU U HelpopeaduInTauu
npu CamMapKaHJICKOM TOCYJJapCTBEHHOM MEIULIMHCKOM YHHUBEPCUTETE

AnHoTanus. llenbro uccinenoBaHMs SBWIOCH onpezeieHue 0e30mMacHOCTH U 3G (GEKTUBHOCTH
paHHEH XUPYpPrHYeCKOM pPEKOHCTPYKIMM OpaxuouedalbHbIX apTepuil y MAalUeHTOB C
UIIEMUYECKUM MHCYJIBTOM. B nccnenoBanue BKIItOUeHb! 7 NALIMEHTOB, KOTOPHIM Obljla BBIIOJIHEHA
KapoTH/IHAs SHIAPTEPIKTOMUS WM CTEHTHPOBAHUE B TEUEHHE 7 CYTOK OT MOMEHTa pPa3BUTHUS
MHCYJbTa. XUPYPruueckoe BMEIATebCTBO MPOBOIMIOCH MOCTE JOCTHKEHHSI HEBPOJIOTHYECKOTO
IUIaTO MpHU CTa0MIIBHO HU3KMX 3HadyeHusx no mkane NIHSS. Ilpoananu3upoBanbl KIMHUYECKUE
HCXO/Ibl, YAaCTOTA OCJIOKHEHHH, TMHAMUKA HEBPOJIOTHYECKOr0 CTaTyCa U CONOCTABJICHBI JAHHBIC C
pe3yJbTaTaMu MUPOBOI! TuTepaTypbl. Pe3ynbTaThl moka3anu, 4To pyu CTpOroM 0TOOpe MalueHToB
(o creneHu HEBPOJIOrHYECKOro AeduuuTta 1 00beMy HIIEMUH) PaHHAS PEBACKYJIAPU3ALMS MOKET
ObITh 0€30mMacHOW ¥  COMPOBOXAAETCS 3HAYMTENBHBIM  YIyULIEHHEM HEBPOJOTHYECKUX
nokasarenei. lIpencraBieHbl COBpPEMEHHBIE JAaHHBIE W3 JIMTEPATypbl, IOATBEPKIAIOIINE
OIPaB/JaHHOCTh MOJOOHON TAaKTHKH, B TOM YHWCIE€ NPU CTEHTUPOBAHUM M SHAAPTIPIKTOMUHU.
ITonmyuyeHnHble JaHHbIE TPEOYIOT NOATBEPKIECHHS B KPYITHOMACIITAOHBIX UCCIIETOBAHUSIX.
KiroueBrble ¢j10Ba: MIIEMUYECKUI UHCYJIBT, KAPOTUIHAS SHIAPTEPIKTOMHUS, CTEHTUPOBAHUE,
OpaxuonedanbHble apTepUH, paHH:IS pEeBACKYIISIpU3aIUs, HEBPOJIOTHYeCKUN AepuiuT

TAKRORIY ISHEMIK INSULTNING OLDINI OLISH UCHUN BOSH MIYANI ERTA
REVASCULARIZATSIYA QILISH
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Annotatsiya. Ushbu tadgigotda o‘tkir ishemik insultga uchragan bemorlarda brakiosefal
arteriyalarni erta jarrohlik yo‘li bilan revascularizatsiya gilishning xavfsizligi va samaradorligi
baholandi. Tadgigotga insult rivojlanganidan keyin 7 kun ichida karotid endarterektomiya yoki
stentlash o‘tkazilgan 7 bemor kiritildi. Operatsiyalar nevrologik simptomlar barqarorlashgandan
so‘ng, past NIHSS ballari fonida o‘tkazildi. Klinik natijalar, asoratlar chastotasi va nevrologik
holatdagi ijobiy dinamikalar tahlil gilindi va xalgaro adabiyotlar bilan tagqoslandi. Tadgiqot
natijalari shuni ko‘rsatdiki, nevrologik tanqislik darajasi va infarkt hajmi bo‘yicha qat’iy tanlov
asosida erta revascularizatsiya xavfsiz bo‘lishi va bemorlarning funksional holatini yaxshilashi
mumkin. Dunyodagi zamonaviy adabiyotlar bu yondashuvni tasdiglaydi, ammo keng miqyosdagi
go‘shimcha tadqiqotlar talab etiladi.

Kalit so‘zlar: ishemik insult, karotid endarterektomiya, stentlash, brakiosefal arteriyalar,
erta revascularizatsiya, nevrologik tanqislik

Introduction. The optimal timing for revascularization of the brachiocephalic arteries
following an ischemic stroke remains a subject of ongoing debate among clinicians and researchers
[1, 2]. Early intervention on the internal carotid artery (ICA) is primarily aimed at preventing
recurrent ischemic events, which, according to international studies, occur in 6.4% of patients within
2-3 days, 19.5% within 7 days, and 26.1% within 14 days following the index stroke [3]. Other
studies report a 5-21% recurrence rate within the first month, with mortality reaching up to 30% in
recurrent stroke cases [4, 5]. B. Rantner et al. [6] emphasize that patients with symptomatic
complicated atherosclerotic plaques in the ICA are at the highest risk of recurrent stroke within the
first 48 hours. Both international and domestic guidelines recommend performing carotid
endarterectomy (CEA) within two weeks in patients with minor, non-disabling stroke (modified
Rankin Scale score <3) [7-9]. Nevertheless, the principle of “early surgery” is interpreted
variably—some advocate for intervention as early as possible, while others recommend surgery
only when clinically and logistically feasible [2, 6]. Multiple studies demonstrate that early surgical
treatment of symptomatic ICA lesions is effective and safe in preventing recurrent ischemic events
in the carotid territory. However, other data show no significant difference in clinical outcomes
(stroke recurrence, all-cause mortality, stroke-related mortality) based on the timing of carotid
surgery, suggesting that early revascularization may not provide a distinct advantage [10, 11]. The
timing of early carotid artery stenting (CAS) remains even more controversial. Studies report a
significantly higher risk of perioperative ischemic complications when CAS is performed within the
first 48 hours, particularly in cases involving unstable or ulcerated atherosclerotic plaques [2]. Given
the heterogeneity of existing evidence and the lack of consensus, we present the clinical experience
of the Neurosurgery Clinic of Samarkand State Medical University, where early surgical
intervention was performed in patients with symptomatic carotid artery stenosis during the acute
phase of ischemic stroke, emphasizing safety protocols, patient selection, and outcome optimization.
Materials and Methods. Between 2022 and 2024, seven patients (5 males and 2 females, mean
age: 679 years) underwent early surgical revascularization of the brachiocephalic arteries at
the Neurosurgical Clinic of Samarkand State Medical University within the first 7 days after
the onset of an ischemic stroke. The decision for intervention was made via a multidisciplinary
clinical board, comprising a vascular surgeon, neurosurgeon, interventional radiologist,
neurologist, and anesthesiologist. The average timing of revascularization was 4.6 days (range:
2—7 days) post-stroke onset. Importantly, all interventions were performed after neurological
stabilization, defined as achieving a neurological plateau—a state in which the patient’s
neurological status remained stable for 24—72 hours prior to surgery, as assessed by the National
Institutes of Health Stroke Scale (NIHSS) [5]. Preoperative NIHSS scores ranged from 0 to 7,
with a mean score of 3.9+2.7, indicating minor to moderate stroke severity. All patients had
documented ischemic lesions ipsilateral to the carotid or subclavian artery stenosis/occlusion,
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verified via computed tomography (CT) or magnetic resonance imaging (MRI). Lesion sizes
ranged from 4 to 32 mm, with an average diameter of 10 mm.
Surgical Techniques. Carotid endarterectomy (CEA) was performed in four patients, including:
Three eversion CEAs; One classical CEA with synthetic patch angioplasty and temporary
intraluminal shunting. Indications for temporary shunt placement included retrograde ICA
pressure <40 mmHg and absence of pulse waveform. All CEAs were performed under
endotracheal general anesthesia with cervical plexus block for regional pain control. Choice of
technique was tailored based on anatomic complexity, stenosis localization, and patient-specific
surgical risk.
Endovascular Interventions. Two patients underwent ICA stenting, based on findings of
multivessel coronary artery disease detected by preoperative diagnostic coronary
angiography.
One patient with complete occlusion of the first segment of the left subclavian artery and
associated subclavian steal syndrome underwent stenting of the occluded segment, as the
suspected etiology of stroke.
Outcome Measures. The following in-hospital outcomes were monitored:

e Postoperative hematoma or wound bleeding;

e Recurrent ischemic events (TIA or stroke);

e Myocardial infarction;
All-cause in-hospital mortality. Postoperative NIHSS scores and early neurological recovery were
recorded for all patients. No intraoperative complications were observed, and all patients were
discharged to either home or a rehabilitation facility based on functional status.

Results and Discussion. The clinical outcomes of early revascularization procedures in
patients with acute ischemic stroke are summarized in the accompanying table (not shown here).
Notably, no cases of in-hospital mortality or recurrent postoperative ischemic stroke were
recorded in this patient cohort. Postoperative complications were observed in two patients:

One patient developed a surgical site hematoma, which required wound revision and evacuation.
Another patient experienced a transient ischemic attack (TI1A) during carotid artery stenting on
post-stroke day 5. This patient developed aphasia and right-sided hemiparesis immediately
following balloon angioplasty of the stented internal carotid segment. Angiographically, there was
marked contrast stagnation distal to the cerebral protection device, likely due to atheromatous
embolization. Full neurological recovery occurred promptly after the removal of the protection
filter, confirming the suspected mechanism.

Although many studies suggest that the highest risk for ischemic complications following ICA
stenting occurs within the first 48 hours of stroke onset [2], our findings indicate that clinically
significant events can still occur even beyond this window, as demonstrated by the TIA on day
5. Neurological recovery during the hospital stay was favorable in most cases. The mean NIHSS
score improved from 3.9+2.7 to 2.0 +1.7, reflecting a nearly 50% reduction in neurological
deficit following surgical or endovascular revascularization.

While numerous international studies have focused on outcomes of carotid interventions within
14 days of ischemic stroke onset, evidence on revascularization during the acute (first 7 days)
or hyperacute period remains limited [6, 12, 13]. In a study by S.A. Papoyan et al. [18], carotid
endarterectomy (CEA) performed during the acute phase of ischemic stroke in 32 patients showed
no mortality or neurological deterioration, supporting the safety of early intervention. Inclusion
criteria included ICA stenosis >60% and Rankin score <3.

In the CREST trial, J. Meschia et al. [15] analyzed outcomes of CEA and carotid artery stenting
based on timing from the ischemic event. Among 1,180 patients divided into three groups (1-14
days, 15-60 days, and >60 days), there were no statistically significant differences in the
composite endpoint of perioperative stroke or death, suggesting that timing did not significantly
influence the safety of carotid revascularization, regardless of the technique used. Further supporting
these findings, L. de Castro-Afonso et al. [15] reported similar rates of early (<30 days) and
delayed (30 days to 12 months) adverse events (stroke, intracranial hemorrhage, major
cardiovascular outcomes) between early (<14 days) and late (>14 days) ICA stenting. The authors
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emphasized that early stenting may be safe if the ischemic lesion volume does not exceed one-
third of the middle cerebral artery (MCA) territory.
Similarly, E. Charmoille et al. [21] compared early (1-14 days, mean 9.3 days) and delayed (>14
days) CEA outcomes in patients with symptomatic carotid stenosis. Their results showed a 30-day
stroke or death rate of 1.7% in the early group versus 3.5% in the delayed group. The composite
endpoint of stroke + myocardial infarction + death was 1.7% vs. 5.9%, respectively, again
demonstrating comparable or better outcomes with early intervention.
Taken together, the present clinical data from the Samarkand Neurosurgery Clinic support the
feasibility and safety of early revascularization (within 7 days) in carefully selected patients
following ischemic stroke. These findings are consistent with broader evidence suggesting that
timely carotid revascularization may reduce the risk of recurrent ischemic events without
increasing procedural risk, particularly when performed during the phase of neurological
stabilization. A study by M.S. Mikhailov et al. [22] presented outcomes of surgical treatment in
55 patients who underwent carotid revascularization in the acute phase of ischemic stroke.
Inclusion criteria included a modified Rankin Scale score <4, NIHSS <15, and ischemic lesion
size <60 mm. Interventions were performed between 1 and 18 days from symptom onset. The
overall mortality rate was 3.6%, with two deaths due to multi-organ failure; no recurrent
strokes were observed at autopsy. The mean NIHSS score decreased from 5.58 to 1.83
postoperatively, and neurological improvement was observed in 83% of patients, while complete
functional recovery (Rankin 0) occurred in 20% of cases. The authors concluded that carotid
revascularization within 18 days is generally safe and effective, with minimal hemorrhagic or
reperfusion-related complications.
In another retrospective analysis, A. Ivkosi¢ et al. [17] evaluated 69 patients undergoing early
carotid surgery (within 20 days) for symptomatic ICA stenosis (70-99%). All procedures used
endotracheal anesthesia and temporary intraluminal shunting. The rate of postoperative
stroke was 2.63% (2 patients). The authors highlighted that early revascularization provides
greater protection against recurrent ischemic events compared to delayed CEA, without an
increased risk of perioperative complications.
A large meta-analysis by P. de Rango et al. [25], incorporating data from 47 studies, further
supports the safety of early carotid interventions (CEA or CAS) within 15 days after stroke onset.
The perioperative stroke rate was 3.4% for CEA and 4.8% for CAS. Combined stroke + death
rates were 3.8% (CEA) and 6.9% (CAS). When limited to procedures performed within 7 days,
the risk was 3.3% (CEA) and 4.8% (CAS). Notably, when CEA was performed within 48 hours,
the risk of perioperative stroke was 5.3%b, though outcomes varied by clinical status: 8% for
ischemic stroke vs. 2.7% for TIA, emphasizing that early surgery is safer in patients with transient
ischemic attacks than in those with established stroke.
In a more recent clinical study, |. Barbetta et al. [26] directly compared outcomes in patients
undergoing carotid intervention for TIA versus acute stroke. The median timing of intervention
was 48 hours (range 13-117 hours). The findings further confirm that early surgical or
endovascular treatment is feasible and generally safe when performed in appropriately selected
patients, especially during the window of neurological stabilization.
These findings align with the experience of the Neurosurgical Clinic of Samarkand, where early
carotid and subclavian revascularization (within 7 days post-stroke) resulted in no in-hospital
mortality or major neurological deterioration, and produced favorable functional outcomes.
In the study by I. Barbetta et al., 90 patients were stratified into three distinct groups based on
clinical presentation:

e Group A: patients with transient ischemic attacks (TTIA) (n=27),

e Group B: patients with minor ischemic stroke (n=52),

e Group C: patients undergoing emergency carotid endarterectomy (CEA) during evolving

stroke (n=11).

No postoperative strokes were observed in Group A, while the incidence was 5.8% in Group B and
significantly higher at 27.3% in Group C. The overall postoperative mortality rate was 4.4%, with
deaths attributed to hemorrhagic stroke, acute myocardial infarction, and recurrent ischemic stroke
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in two patients. Due to the unfavorable outcomes in patients with active stroke-in-evolution, the
authors advise extreme caution when considering emergency CEA in this subgroup.

Between 2001 and 2010, E. Ferrero et al. [29] assessed the outcomes of early CEA (within 48 hours)
in 176 patients following TIA or minor stroke. Patients were divided into three groups:

e Group 1 (n=55): single TIA;

e Group 2 (n=55): multiple TIAs;

e Group 3 (n=66): minor stroke (Rankin score 2—4).

The composite 30-day event rate (TIA + stroke + myocardial infarction + death) was 3.9%, and
stroke incidence was 1.8%, 0%, and 7.6%, respectively, across the groups, with no statistically
significant differences. The authors concluded that CEA performed within 48 hours may be safe in
carefully selected patients, particularly when the primary objective is prevention of recurrent stroke.
According to S. Bruls et al. [30], emergency CEA (performed within 48-72 hours) may be
appropriate for neurologically unstable patients, albeit with a slightly elevated perioperative stroke
and mortality rate compared to elective CEA. In their single-center prospective study, outcomes
were assessed in 48 unstable patients undergoing CEA within 24 hours of symptom onset (mean
timing: 10.16 = 7.75 hours). The cohort included:

e 26 patients with progressing neurological deficits (ischemic stroke, increasing NIHSS

score),

e 22 patients with three or more TIAs and NIHSS score of 0.

Only one patient (2%) died due to hemorrhagic transformation of a previously undetected infarct.
The authors argue that urgent CEA should be considered in unstable patients following rapid
diagnostics, including non-contrast brain CT and duplex ultrasound [12].

A more comprehensive study by B. Rantner et al. [6] included 761 patients with symptomatic ICA
stenosis:

e 40.1% presented with TIA,

e 2.3% with amaurosis fugax,

e 38.6% with ischemic stroke.

Patients were categorized by timing of CEA:

e (-2 days,

e 3-7days,

e 8-14 days,

e >14days.

The composite endpoint of stroke + mortality was:

o 4.4% (0-2 days),

e 1.8% (3-7 days),

o 4.4% (8-14 days),

e 2.5% (>14 days), with no statistically significant difference between groups (p =0.25).
These findings suggest that CEA can be safely performed within the first week following an
ischemic event in neurologically stable patients, but individualized risk assessment is crucial—
particularly for patients with stroke-in-evolution. At the Neurosurgical Clinic of Samarkand State
Medical University, these international findings reinforce the observed positive outcomes in early
revascularization, provided that patients are selected based on neurological stability, imaging
findings, and multidisciplinary consensus. The strategy of timely but cautious intervention remains
essential to optimize outcomes and avoid perioperative complications.

According to multivariate regression analyses in several published cohorts, the timing of carotid
revascularization does not significantly influence perioperative outcomes when proper patient
selection and perioperative protocols are maintained. In a study by P. Gajin et al. [13], 58 patients
underwent urgent carotid endarterectomy (CEA) within 6 hours of ischemic symptom onset. Of
these, 46 had recurrent TIAs and 12 were experiencing stroke-in-evolution. In the TIA group, no
recurrent ischemic events were observed, while 3 patients (25%) in the evolving stroke group
developed new ischemic lesions confirmed via follow-up brain CT. There were no perioperative



deaths, and the authors concluded that CEA within 6 hours is a safe and viable approach with
acceptable complication rates in appropriately selected patients.
However, a large-scale analysis of 27,839 patients from the U.S. National Registry, who underwent
ICA revascularization during stroke hospitalization, suggested that the optimal timing for
intervention appears to be toward the end of the first week post-admission [22].
An equally important clinical aspect emphasized by several authors is the improvement in
neurological status following early surgical revascularization of the brachiocephalic arteries [10, 19,
23]. In a cohort of 100 patients with NIHSS <5, early CEA performed within 0—14 days showed no
significant differences in rates of mortality, myocardial infarction, or perioperative stroke when
compared with delayed interventions; however, patients in the early intervention group
demonstrated greater improvement in neurological function [23].
Consistently, 1. Barbetta et al. [26] reported significant NIHSS score improvement in 79% of
patients who underwent CEA approximately 48 hours after the ischemic event. Likewise, in the
series by M.S. Mikhailov et al. [22], the mean NIHSS score decreased from 5.58 to 1.83 following
ICA revascularization within 18 days of stroke onset.
These collective findings from the international literature indicate that no definitive consensus
currently exists regarding the optimal timing for carotid or brachiocephalic artery reconstruction
during acute ischemic stroke. Nevertheless, most authors agree on the efficacy and relative safety
of early intervention, provided the patient is appropriately selected.
Based on the current data and the clinical experience of the Neurosurgical Clinic of Samarkand,
early surgical intervention within the first 7 days may be considered safe and effective in carefully
selected patients—those with:

e a modified Rankin Scale score <3,

e NIHSS score <7, and

e ischemic lesion size <4 cm.
Moreover, early revascularization may promote improved postoperative neurological recovery,
particularly by reducing motor and sensory deficits.
However, it is important to note that uniform inclusion and exclusion criteria are currently lacking.
There is no consensus on thresholds for neurological severity or infarct size, which limits the
reproducibility and generalizability of current findings. Thus, the promising results observed in our
cohort require validation in larger, prospective studies to further refine the patient selection criteria
and optimize treatment algorithms.
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