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Abstract.

Background. Endovascular thrombectomy has fundamentally changed the treatment of
acute ischemic stroke caused by large-vessel occlusion. Despite technically successful reperfusion
in a substantial proportion of treated patients, functional independence is not achieved in many
cases. The discrepancy between angiographic success and clinical recovery emphasizes the
importance of optimizing the entire treatment pathway rather than focusing exclusively on clot
retrieval.

Objective. To analyze contemporary approaches for improving the effectiveness of
endovascular treatment in acute ischemic stroke, with particular attention to patient selection,
imaging strategy, treatment time, bridging intravenous thrombolysis, first-pass reperfusion, large-
core infarction, posterior circulation stroke, and post-thrombectomy management.

Materials and Methods. A targeted clinical review of landmark randomized controlled
trials, meta-analyses, and current international recommendations concerning endovascular
treatment of acute ischemic stroke was performed. Published clinical data were analyzed with
emphasis on 90-day modified Rankin Scale outcomes, reperfusion success, symptomatic
intracranial hemorrhage, mortality, and procedural factors associated with favorable neurological
recovery.

Results. Modern evidence demonstrates that the benefit of thrombectomy extends beyond
patients with small infarct cores and conventional early treatment windows. Selected patients with
large ischemic cores and patients with basilar artery occlusion can obtain clinically meaningful
benefit from endovascular treatment. Treatment delay remains a major determinant of outcome.
Effective stroke systems therefore require rapid vascular imaging, parallel preparation for
thrombolysis and thrombectomy, minimization of door-to-puncture and puncture-to-reperfusion
intervals, and maximization of first-pass complete or near-complete reperfusion. Recent evidence
also supports careful post-procedural hemodynamic management and avoidance of excessively
intensive blood-pressure reduction after successful reperfusion.

Conclusion. Improving endovascular treatment effectiveness requires integration of rapid
diagnosis, expanded but evidence-based patient selection, efficient reperfusion techniques,
appropriate intravenous thrombolysis, standardized peri-procedural management, and structured
post-thrombectomy care. Implementation of a unified neurovascular pathway may improve clinical
outcomes in tertiary neurosurgical centers.

Keywords: acute ischemic stroke; mechanical thrombectomy; endovascular treatment;
large-vessel occlusion; reperfusion; large ischemic core; basilar artery occlusion; modified Rankin
Scale; NIHSS; neurointervention.

62



O‘TKIR ISHEMIK INSULTDA ENDOVASKULYAR DAVOLASH SAMARADORLIGINI
OSHIRISH: BEMORLARNI OPTIMAL TANLASH, REPERFUZIYA STRATEGIYASI
VA TROMBEKTOMIYADAN KEYINGI BOSHQARUV

Hamrayeva Navro'za Mahammadi qizi

Ne'matova Shahlo Dadajon qizi

Vahobova Dilafruz Ulmas gizi

Samargand davlat tibbiyot universiteti huzuridagi Neyroxirurgiya va neyroreabilitatsiya
ixtisoslashtirilgan ilmiy-amaliy markazi

Annotatsiya.

Dolzarblik. Yirik tomirlar okklyuziyasi natijasida yuzaga keladigan o‘tkir ishemik insultni
davolashda endovaskulyar trombektomiya zamonaviy reperfuzion terapiyaning asosiy usullaridan
biriga aylandi. Texnik jihatdan muvaffaqgiyatli reperfuziyaga ko‘plab bemorlarda erishilishiga
garamay, barcha holatlarda ham funksional mustaqillik tiklanmaydi. Angiografik muvaffagiyat va
klinik tiklanish o‘rtasidagi ushbu tafovut fagat trombni olib tashlashga emas, balki butun davolash
algoritmini optimallashtirish zarurligini ko‘rsatadi.

Magsad. O‘tkir ishemik insultda endovaskulyar davolash samaradorligini oshirishning
zamonaviy yondashuvlarini tahlil gilish, bunda bemorlarni tanlash, neyrovizualizatsiya strategiyasi,
davolash vaqti, ko‘prik trombolitik terapiyasi, birinchi urinishda reperfuziya, katta ishemik yadroli
insultlar, orga gon aylanish tizimi okklyuziyalari hamda trombektomiyadan keyingi davolash
tamoyillariga alohida e’tibor qaratish.

Material va usullar. O‘tkir ishemik insultni endovaskulyar davolashga bag‘ishlangan yirik
randomizatsiyalangan klinik tadgiqotlar, meta-tahlillar va zamonaviy xalgaro tavsiyalar asosida
magsadli klinik tahlil o‘tkazildi. Nashr etilgan klinik ma’lumotlar 90 kunlik modifikatsiyalangan
Rankin shkalasi, reperfuziya muvaffagiyati, simptomatik intrakranial qon ketish, o‘lim ko‘rsatkichi
hamda ijobiy nevrologik natijalar bilan bog‘liq protseduraviy omillar bo‘yicha tahlil qilindi.

Natijalar. Zamonaviy ma’lumotlar trombektomiya samarasi faqat kichik ishemik yadroli va
erta vaqt oynasidagi bemorlar bilan cheklanmasligini ko‘rsatadi. Katta ishemik yadroli ayrim
bemorlar hamda bazilyar arteriya okklyuziyasi bo‘lgan bemorlarda endovaskulyar davolash klinik
jihatdan ahamiyatli foyda beradi. Davolashning kechikishi funksional natijalarni yomonlashtiruvchi
asosiy omillardan biridir. Shu sababli insultni davolash tizimi tezkor tomir vizualizatsiyasi,
trombolizis va trombektomiyaga parallel tayyorgarlik, shifoxonaga kelishdan arteriya
punksiyasigacha hamda punksiyadan reperfuziyagacha bo‘lgan vaqtni qisqgartirish, birinchi
urinishdayoq to‘liq yoki deyarli to‘liq reperfuziyaga erishishga qaratilishi lozim. Muvaffaqiyatli
reperfuziyadan keyin arterial bosimni haddan tashqari agressiv pasaytirishdan saglanish ham muhim
ahamiyatga ega.

Xulosa. Endovaskulyar davolash samaradorligini oshirish tezkor diagnostika, dalillarga
asoslangan kengaytirilgan bemor tanlovi, samarali reperfuzion texnika, tegishli vena ichiga
trombolitik terapiya, standartlashtirilgan perioperatsion boshgaruv va trombektomiyadan keyingi
tizimli davolashni birlashtirishni talab giladi. Yagona neyrovaskulyar klinik algoritmni joriy etish
uchlamchi darajadagi neyroxirurgik markazlarda davolash natijalarini yaxshilashi mumkin.

Kalit so‘zlar: o‘tkir ishemik insult, mexanik trombektomiya, endovaskulyar davolash, yirik
tomirlar okklyuziyasi, reperfuziya, katta ishemik yadro, bazilyar arteriya okklyuziyasi,
modifikatsiyalangan Rankin shkalasi, NIHSS, neyrointervensiya.
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HOBBIWEHUE DOPEKTUBHOCTU DHAOBACKYJIAPHOI'O JIEYHEHUA OCTPOI'O
NIIEMHAYECKOI'O HHCYJIbTA: OITUMU3ALIUA OTBOPA ITAHUEHTOB,
CTPATEI'USA PEIIEP®Y3UU U BEJAEHUE ITOCJIE TPOMB3KTOMHUU

Xampaesa HaBpo3za Maxammaau KM3H

Hemartoga Illaxso Jagaxkon ku3u

Baxo6oBa /Innadpy3 Yabmac kuszu

Crenanu3upoBaHHbIM HAyYHO-TIPAKTUYECKUN [ICHTP HEHPOXUPYPruy U HelpopeadmInTanuu
pu CamMapKaHICKOM T'OCYJapCTBEHHOM MEIUIIMHCKOM YHHBEPCUTETE

AHHOTANUA.

AKTyaJIbHOCTh. DHJOBACKyJIsipHas TPOMOAKTOMHUSI CTala OJHUM M3 OCHOBHBIX METOJ/IOB
peniepdy3MOHHON Tepanmuu MPH OCTPOM HIIEMUYECKOM HHCYJIbTE, 00YCIOBICHHOM OKKIIO3MEH
KpPYMHBIX [IepeOpalibHbIX cocyn0B. HecMOTps Ha TOCTHXKEHUE TEXHUUECKH YCTICITHON penepdy3un
y 3HAYMTENIFHOW YacTH MAIMEeHTOB, (YHKIIMOHAJIbHASI HE3aBHCHMOCTh BOCCTAHABIIMBACTCS HE BO
BCeX chydasx. PacxoxkaeHue Mexay aHruorpapuueckuM yCIexoM H — KIMHUYECKUM
BOCCTaHOBJICHHEM MOAYEPKUBAET HEOOXOIUMOCTh ONITUMHU3AIINN BCETO JIe4UeOHOr0 MapIlIpyTa, a He
TOJIKO MEXaHUYECKOI0 yJaJIeHUs] TpOMOa.

Heab. IIpoananu3upoBaTh COBPEMEHHbIE MOJIXOJbl K TMOBBIMIEHUIO 3(PPEKTUBHOCTH
SHJIOBACKYJISIPHOTO JICUYEHHSI OCTPOrO HIIEMHUYECKOTO WHCYJbTa C OCOOBIM aKIEHTOM Ha OTOOp
[IALMEHTOB, CTPAaTEruMi0 HEWpPOBHU3yalM3allud, BPEMEHHBIE IapaMETphbl JIEUYEHUS, MOCTOBYIO
BHYTPUBEHHYI0 TPOMOOIMTHUYECKYIO TEpaIuio, pernepPy3uio ¢ MepBOM MOMBITKH, MHCYJIBTHI C
OOJBIINM HMIIEMHYECKUM SIIPOM, OKKIIIO3HIO Oa3MIISIPHOM apTepuH M BEJEHHE MAalHEeHTOB IOCIe
TPOMOIKTOMHMH.

Marepuanbsl u Metoabl. [IpoBenéH neneHanpaBieHHbI KIMHUUECKUH 0030p KIIFOUEBBIX
pPaHAOMU3MPOBAHHBIX  KIMHUYECKUX  HCCIEAOBAHMN, METAaHAIU30B M  COBPEMEHHBIX
MEXIYHApOAHBIX PEKOMEHJAlMi, MOCBAMIEHHBIX OSHJOBACKYJISPHOMY JIEUEHHIO OCTPOTO
UIIEMHYECKOTr0 MHCYJIbTa. OnyOiIMKOBaHHBIE KIMHUYECKHE JaHHbBIE aHAJIN3UPOBAINCH C YUETOM
MCXO0JI0B 10 MOIUHUIMpoBaHHOM IIKaje PankuHa uepe3 90 qHel, 4acTOThI yCIEeIHON penepdy3uu,
CUMIOTOMAaTUYECKUX BHYTPHUUEPEIHBIX KPOBOU3IUSIHUMN, JIETATbHOCTH U MPOLEAYPHBIX (PaKTOPOB,
CBSI3aHHBIX C OJIATONPHUATHBIM HEBPOJIOTHUECKUM BOCCTAHOBIICHUEM.

Pe3yabTaTbl. CoBpeMeHHBIE JaHHbBIE MOKA3bIBAIOT, YTO 3()P(PEKTUBHOCTH TPOMOIKTOMUU HE
OrPaHUYMBACTCS TMALUEHTAMH C HEOOJIBUIMM HWIIEMHUYECKUM SAPOM W PAaHHUMH BPEMEHHBIMU
okHamu. OTAeNbHbIe KAaTerOpUU OOJIBHBIX C OOJIBIINM HIIEMUYECKUM SIAPOM, a TAK)KE MAIlUEHTHI C
OKKJIIO3MEW Oa3WisIpHOM apTepuM MOTYT IMOJYYUTh KIMHUYECKH 3HAUYMMYIO IIOJIb3y OT
HH/IOBACKYJISIPHOTO JIEUEHHUs. 3aJepiKKa JIeYeHHs OcTaércs OJHMM U3 Haubojee 3HAUYUMBIX
(dhakTopoB, yXyamarwmux (yHKIHOHATBHBIN ucxoa. [ToaTomy addexTuBHas cuctemMa OKa3zaHUS
MIOMOIIM TIPY MHCYJIBTE JOJDKHA BKJIFOYATh OBICTPYIO COCYAMCTYIO BH3YaIH3alHIO, AapauIeIbHYIO
MOJATOTOBKY K TPOMOOJM3UCY U TPOMOAKTOMHUH, COKpAIEHHE MHTEPBAJIOB OT MOCTYIUICHHS J10
IMYHKIUU apTepUy M OT MYHKIUM 0 penepdy3uu, a TakKe CTPEMJICHHE K IOJIHOM MU MOYTH
NoJHOHM penep¢ys3un ¢ nepBoii noneiTku. Ilocne ycnemHoi penepdy3un Takke BaxKHO M30eraTh
Ype3MEePHO MHTEHCUBHOTO CHIKEHUS apTEPUAIbLHOTO JIaBJICHUSI.

3akaiouyenue. [loBeimenne 5((EKTUBHOCTH HSHIOBACKYJSPHOTO JIeYeHHs Tpelyer
MHTETpaluy ObICTPON AMATHOCTHUKH, PACIIUPEHHOT0, HO OCHOBAHHOT'O Ha JTOKa3aTeIbCTBAaX 0TOOpa
MAUEHTOB, 3()()EKTUBHBIX METOJOB penepdy3uu, 000CHOBAHHOTO NPUMEHEHUS BHYTPUBEHHOM
TPOMOOJNIUTUYECKON  Tepamuu, CTaHJAPTU3UPOBAHHOIO IEPHONEPAMOHHOIO BEACHUS U
CTPYKTYpUPOBAaHHOTO  HaOmmoAeHHs  mocie  TpoMOdkToMuu.  BHenpenwe — eguHOro
HEHPOBAaCKYJISIPHOTO KJIMHMYECKOIO QJIrOPUTMAa MOXKET YJIy4YlIMTh pPE3yJbTaThl JIEUEHUS B
CHEIMAM3UPOBAHHBIX HEUPOXUPYPTUUECKUX [IEHTPAX.
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KitoueBble cjioBa: OCTpBI HIIEMUYECKH HHCYJIBT, MEXaHUYECKas TPOMOAIKTOMUS,
9HJIOBACKYJISIPHOE JIEUEHHE, OKKJIIO3USI KPYIIHBIX COCYJOB, penepdy3us, O0IbLIOe UILIEMUYECKOe
PO, OKKIIO3Usl OaswisipHOW aprepuu, MoauduuupoBaHHas mkana Pankmaa, NIHSS,
HEHPOUHTEPBEHLINS.

Introduction. Acute ischemic stroke remains one of the major causes of mortality and long-
term neurological disability worldwide. Occlusion of a major intracranial artery is particularly
important because large-vessel occlusion is associated with extensive cerebral ischemia, severe
neurological deficits, malignant cerebral edema, and a high risk of permanent disability or death.
The introduction of modern mechanical thrombectomy represented one of the most important
advances in cerebrovascular medicine and neurointerventional surgery. The pivotal randomized
trials published in 2015 demonstrated that mechanical thrombectomy in appropriately selected
patients with anterior-circulation large-vessel occlusion provides substantially better neurological
outcomes than medical therapy alone [1,2]. The subsequent HERMES individual-patient meta-
analysis, which included 1,287 patients from five major randomized trials, demonstrated a strong
shift toward lower disability after thrombectomy, with an adjusted common odds ratio of 2.49 and
an estimated number needed to treat of approximately 2.6 to achieve at least a one-point
improvement on the modified Rankin Scale (mRS) [3].

Nevertheless, successful reopening of an occluded cerebral artery does not automatically
guarantee neurological recovery. A considerable proportion of patients remain functionally
dependent despite technically successful reperfusion. This phenomenon, frequently termed futile
recanalization, reflects the complex interaction between infarct-core volume, collateral circulation,
treatment delay, microvascular reperfusion, age, baseline functional status, stroke severity,
anesthesia-related physiological changes, procedural complications, hemorrhagic transformation,
cerebral edema, and post-reperfusion management.

Time remains one of the most powerful modifiable determinants of treatment effectiveness.

Analysis of randomized thrombectomy trials showed that progressive delays to reperfusion were
associated with decreasing probability of functional independence. In the HERMES time-to-
treatment analysis, functional independence declined as reperfusion was delayed, illustrating the
practical principle that “time is brain” remains valid even in the modern thrombectomy era [4].
At the same time, the treatment population has substantially expanded. DAWN and DEFUSE 3
demonstrated that appropriately selected patients may benefit from thrombectomy well beyond the
traditional 6-hour window [5,6]. More recently, RESCUE-Japan LIMIT, SELECT2, ANGEL-
ASPECT, TENSION and other large-core trials demonstrated benefit in selected patients who
previously would have been excluded because of extensive early ischemic changes [7-10].
Randomized data from ATTENTION and BAOCHE similarly established an important role for
thrombectomy in basilar artery occlusion [11,12]. The 2026 American Heart Association/American
Stroke Association guideline therefore reflects an important change in the conceptual approach to
reperfusion therapy. Eligibility is increasingly determined by a combination of clinical condition,
vascular anatomy, imaging-defined tissue status, time from last known well, prestroke function, and
expected benefit rather than by a rigid time limit alone [13]. For a tertiary neurosurgical institution
such as the Department of Neurosurgery of Samarkand State Medical University, improving
outcomes requires optimization of the entire stroke pathway: early recognition, rapid neuroimaging,
correct selection for thrombolysis and thrombectomy, efficient endovascular technique,
neurocritical care, prevention of secondary brain injury, and early rehabilitation.

Materials and methods. This article was designed as a targeted clinical review and evidence
synthesis. Landmark randomized controlled trials, patient-level meta-analyses, and contemporary
guidelines concerning endovascular treatment of acute ischemic stroke were evaluated. Particular
attention was given to evidence published from the beginning of the modern thrombectomy era in
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2015 through 2026. The principal clinical domains analyzed were anterior-circulation large-vessel
occlusion, extended-window thrombectomy, large ischemic-core infarction, basilar artery
occlusion, intravenous thrombolysis before thrombectomy, speed of reperfusion, first-pass effect,
procedural success, and post-thrombectomy blood-pressure management. Extracted clinical
variables included study population size, treatment window, imaging-selection method, NIHSS
where relevant, ASPECTS or infarct-core criteria, successful reperfusion, functional independence
or independent ambulation at 90 days, symptomatic intracranial hemorrhage, and mortality.

The principal clinical endpoint used across the reviewed studies was functional status at 90
days according to the modified Rankin Scale. Angiographic effectiveness was evaluated
predominantly by the modified Thrombolysis in Cerebral Infarction scale, with mTICI 2b-3
representing successful reperfusion and mTICI 2c-3 representing near-complete or complete
reperfusion. No new or unpublished patient information was generated for this article. All clinical
numerical data presented below originate from published clinical trials and meta-analyses.

Results.

Evolution of Clinical Effectiveness of Endovascular Thrombectomy. Mechanical
thrombectomy became standard therapy after multiple randomized studies demonstrated superior
functional outcomes compared with medical therapy alone. HERMES showed that the treatment
effect remained detectable across different age categories, baseline NIHSS values and several other
clinically important subgroups [3]. The effect of thrombectomy, however, is highly time dependent.
Saver et al. demonstrated that every delay between symptom onset and reperfusion progressively
decreases the probability of functional independence [4]. Consequently, thrombectomy
effectiveness should be considered the product of both reperfusion quality and reperfusion speed.
Late-window trials changed the concept of treatment eligibility. DAWN selected patients using a
clinical deficit—infarct volume mismatch and demonstrated benefit from thrombectomy between 6
and 24 hours after last known well [5]. DEFUSE 3 included patients between 6 and 16 hours with
proximal anterior circulation occlusion, infarct-core volume below 70 mL and imaging evidence of
salvageable tissue. Functional independence at 90 days occurred in 45% of thrombectomy-treated
patients compared with 17% receiving medical therapy alone [6].

Table 1. Major clinical evidence supporting optimization and expansion of
endovascular treatment

Study Patients | Main population/selection Main clinical result

HERMES [3] 1,287 Proximal anterior circulation | Adjusted common OR for lower
LVO disability 2.49; NNT ~2.6 for >1-

point mRS improvement

DEFUSE 3 [6] 182 ICA/MCA occlusion; 6-16 h; | MRS 0-2: 45% with EVT vs 17%
favorable perfusion profile with medical therapy

RESCUE-Japan | 203 Large core; ASPECTS 3-5 MRS 0-3: 31.0% vs 12.7%

LIMIT [7]

SELECT? [8] 352 ICA/M1 occlusion; ASPECTS | mRS 0-2: 20.3% vs 7.0%; mRS
3-5or core >50 mL; <24 h 0-3:37.9% vs 18.7%

ANGEL- 456 Large-core anterior circulation | Favorable MRS shift;

ASPECT [9] LVO; <24 h generalized OR 1.37

TENSION [10] | 253 ASPECTS 3-5; primarily | Adjusted common OR for
NCCT selection; <12 h favorable mRS shift 2.58

ATTENTION 340 Basilar artery occlusion; <12 h | mRS 0-3: 46% vs 23%

[11]

BAOCHE [12] 217 Basilar artery occlusion; 6-24 | mRS 0-3: 46% vs 24%
h
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BRIDGE-TNK | 550 IVT-eligible LVO; <4.5 h mRS 0-2: 52.9%  with
[17] TNK+EVT vs 44.1% with EVT
alone

Abbreviations: ASPECTS, Alberta Stroke Program Early Computed Tomography Score;
EVT, endovascular thrombectomy; ICA, internal carotid artery; LVO, large-vessel occlusion;
MCA, middle cerebral artery; mRS, modified Rankin Scale; NCCT, non-contrast computed
tomography; OR, odds ratio; TNK, tenecteplase.

Expanding Treatment to Patients With Large Ischemic Cores. One of the most important
recent developments is the demonstration that the presence of a large established ischemic lesion
does not automatically indicate futility. In RESCUE-Japan LIMIT, 203 patients with ASPECTS 3—
5 were randomized to endovascular treatment plus medical therapy or medical therapy alone. An
mRS score of 0-3 at 90 days was achieved in 31.0% of patients undergoing endovascular therapy
compared with 12.7% in the medical-treatment group [7]. Although intracranial hemorrhage was
more frequent after intervention, the functional benefit was clinically important. SELECT2 further
expanded these findings. Patients with internal carotid artery or M1 middle cerebral artery occlusion
were included when a large ischemic core was demonstrated by ASPECTS 3-5 or a core volume of
at least 50 mL. Among 352 randomized patients, functional independence at 90 days occurred in
20.3% of the thrombectomy group compared with 7.0% of controls. Independent ambulation was
achieved in 37.9% versus 18.7%, respectively [8]. ANGEL-ASPECT included 456 patients and
similarly demonstrated a significant favorable shift in 90-day mRS after thrombectomy in patients
with extensive ischemic injury. Symptomatic intracranial hemorrhage occurred in 6.1% of the
endovascular group and 2.7% of the medical-management group, demonstrating that expansion of
eligibility must still be accompanied by careful assessment of hemorrhagic risk [9].

Tension is particularly relevant to centers where perfusion software is not continuously
available. In this trial, many patients with ASPECTS 3-5 were selected predominantly using
conventional non-contrast CT. Thrombectomy was associated with a significant improvement in the
distribution of mRS scores and lower mortality [10]. These observations are important for stroke
care in regional tertiary centers. Advanced CT perfusion or MRI remains useful in selected late-
window and diagnostically uncertain patients, but absence of advanced perfusion imaging should
not necessarily prevent appropriate thrombectomy when vascular occlusion, clinical severity, and
standard imaging provide sufficient evidence for treatment.

Posterior Circulation Stroke and Basilar Artery Occlusion. Basilar artery occlusion is
associated with particularly high morbidity and mortality. Earlier randomized studies produced
uncertain results, partly because of heterogeneous enrollment, crossover, inclusion of mildly
affected patients, and difficulties in patient selection. ATTENTION and BAOCHE substantially
changed this evidence base. ATTENTION randomized 340 patients presenting within 12 hours of
basilar artery occlusion. Good functional status, defined as mRS 0-3 at 90 days, occurred in 46%
of thrombectomy-treated patients compared with 23% receiving medical therapy alone. Mortality
was 37% and 55%, respectively [11]. BAOCHE focused on the 6-24-hour window and enrolled
217 patients. An mRS score of 0—3 occurred in 46% of thrombectomy-treated patients versus 24%
of the control group [12]. These results established a clear role for endovascular therapy in
appropriately selected posterior-circulation stroke. Current guidelines therefore strongly support
thrombectomy for selected patients with basilar artery occlusion within 24 hours, particularly when
clinically significant neurological deficits are present [13]. For neurosurgical stroke teams,
suspected basilar artery occlusion should be treated with the same urgency as anterior-circulation
LVO. Symptoms such as abrupt impaired consciousness, tetraparesis, severe dysarthria, oculomotor
abnormalities, crossed neurological signs, acute ataxia, or rapidly progressing brainstem
dysfunction should prompt immediate vascular imaging.
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Optimization of Intravenous Thrombolysis Before Thrombectomy. Intravenous
thrombolysis and endovascular thrombectomy should not be considered competing treatments in an
otherwise eligible early-window patient. Intravenous therapy can begin immediately while the
angiographic team prepares for thrombectomy. The 2026 AHA/ASA guideline recommends either
alteplase at 0.9 mg/kg or tenecteplase at 0.25 mg/kg, to a maximum dose of 25 mg, for eligible
patients treated within 4.5 hours [13]. Thrombolysis should not be delayed by unnecessary advanced
imaging, and administration of thrombolytic therapy should not delay transfer to the angiography
suite. EXTEND-IA TNK provided important evidence favoring tenecteplase in thrombectomy
candidates. Among 202 patients, reperfusion of more than 50% of the ischemic territory or absence
of a retrievable thrombus at initial angiography occurred in 22% receiving tenecteplase compared
with 10% receiving alteplase [14]. The more recent BRIDGE-TNK trial directly compared
tenecteplase followed by thrombectomy with thrombectomy alone in 550 thrombolysis-eligible
patients presenting within 4.5 hours. Functional independence at 90 days was observed in 52.9% of
patients receiving tenecteplase plus thrombectomy and 44.1% receiving thrombectomy alone [17].
These results reinforce a practical principle: in patients without thrombolysis contraindications,
initiation of intravenous thrombolysis should occur rapidly while thrombectomy preparation
proceeds in parallel.

First-Pass Reperfusion and Procedural Efficiency. Technical success cannot be evaluated
only as final vessel patency. The number of passes and time required to obtain reperfusion are
important. The concept of the first-pass effect describes complete or near-complete reperfusion
achieved after a single thrombectomy attempt. Zaidat et al. demonstrated that first-pass successful
reperfusion was associated with shorter procedural time and substantially greater rates of good
functional outcome. In their registry analysis, mRS 0-2 at 90 days occurred in 61.3% of patients
achieving the first-pass effect compared with 35.3% among those without it [15]. Repeated device
passes may increase endothelial injury, distal embolization, vasospasm, procedure duration, contrast
exposure, and the probability that salvageable tissue will progress to irreversible infarction.
Accordingly, procedural planning should aim at rapid mTICI 2¢c-3 reperfusion whenever safely
achievable. Device strategy should be adapted to clot morphology, vessel diameter, vascular
tortuosity, tandem lesions and suspected intracranial atherosclerotic disease. Large-bore aspiration
catheters, stent retrievers, balloon-guide catheters and combined techniques should therefore be
viewed as components of an individualized reperfusion strategy rather than competing technologies.
A predetermined rescue strategy is also important. Failure of the initial thrombectomy technique
should trigger rapid reassessment of clot location, arterial anatomy and possible underlying
intracranial stenosis rather than indefinite repetition of an ineffective maneuver.

Hemodynamic and Anesthetic Management. The ischemic penumbra is highly vulnerable
to reductions in cerebral perfusion pressure. Avoidance of peri-procedural hypotension is therefore
a major component of neuroprotection. Whether conscious sedation or general anesthesia is used
should depend on neurological status, airway protection, patient cooperation, respiratory condition,
hemodynamic stability and expected procedural complexity. The central objective is not a single
universal anesthetic technique but prevention of unnecessary treatment delays, hypoxemia,
hypercapnia, aspiration and abrupt hypotension. Hemodynamic management remains important
after reperfusion. The 2026 AHA/ASA guideline considers blood pressure <180/105 mmHg
reasonable during and for the first 24 hours after EVT and specifically advises against intensive
reduction of systolic pressure to below 140 mmHg after successful recanalization [13]. This
recommendation is supported by contemporary randomized evidence. In OPTIMAL-BP, functional
independence at three months was observed in 39.4% of patients assigned to intensive systolic
blood-pressure lowering below 140 mmHg compared with 54.4% receiving conventional
management targeting 140-180 mmHg. The trial was terminated early because of safety concerns
[16]. Consequently, post-thrombectomy treatment should avoid both uncontrolled hypertension and
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excessive lowering of systemic arterial pressure, particularly in patients who may have incomplete
microvascular reperfusion or residual penumbral tissue.

Proposed Clinical Pathway for the SamDTU Neurosurgery Department. For a tertiary
neurovascular service, improvement in outcomes is most likely when thrombectomy is organized
as a continuous institutional pathway rather than an isolated angiographic procedure. A practical
departmental pathway should consist of: prehospital notification and immediate stroke-code
activation; rapid neurological assessment using NIHSS; non-contrast CT followed immediately by
CTA from the aortic arch through the intracranial circulation; parallel evaluation for intravenous
thrombolysis and EVT; immediate notification of the neurointerventional team after identification
of a treatable occlusion; direct transfer to the angiography suite without avoidable emergency-
department delays; selection of the thrombectomy strategy according to occlusion anatomy and clot
characteristics; systematic recording of mTICI grade and number of passes; neurocritical monitoring
after reperfusion; repeat CT or MRI when clinically indicated; swallowing, mobilization and
rehabilitation assessment; and standardized assessment of the 90-day mRS.

The minimum institutional thrombectomy registry should document age, sex, prestroke
mRS, vascular risk factors, admission NIHSS, glucose, blood pressure, time last known well, arrival
time, imaging time, ASPECTS, occlusion site, thrombolytic agent and dose, arterial puncture time,
first-pass time, final reperfusion time, thrombectomy technique, number of passes, final mTICI
grade, procedural complications, 24-hour NIHSS, symptomatic intracranial hemorrhage,
decompressive surgery, discharge mRS, 90-day mRS, and mortality. Such a registry would allow
the Department of Neurosurgery to move from subjective assessment of thrombectomy performance
to measurable quality improvement.

Table 2. Key indicators for a departmental endovascular stroke quality program

Domain Recommended indicator Clinical relevance

Neurological Admission NIHSS Baseline stroke severity and

severity prognostic adjustment

Early imaging ASPECTS and occlusion site Defines ischemic burden and
target vessel

Treatment speed Door-to-imaging, imaging-to- | Detects avoidable workflow

puncture, puncture-to-reperfusion delays

IV thrombolysis Agent, dose, treatment time Evaluates bridging therapy

Technical success Final mTICI grade Measures angiographic
reperfusion

Procedural efficiency | First-pass reperfusion and total passes | Reflects thrombectomy
effectiveness

Early neurological | 24-h NIHSS change Early treatment response

outcome

Safety sICH, vessel perforation, dissection, | Procedure-related risk

distal embolization

Functional outcome | mRS at discharge and day 90 Principal patient-centered
endpoint

Mortality In-hospital and 90-day mortality Major safety and effectiveness
endpoint

Discussion. The modern concept of successful endovascular stroke treatment extends
beyond mechanical removal of a thrombus. The evidence reviewed in this article indicates that
outcome optimization requires simultaneous attention to patient biology, imaging, treatment time,
technical reperfusion, peri-procedural physiology and post-treatment care. The earliest
thrombectomy trials established proof of efficacy, but their selection criteria were relatively
restrictive. HERMES demonstrated a large overall treatment effect, while subsequent DAWN and
DEFUSE 3 data showed that carefully selected slow progressors retain viable tissue many hours
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after stroke onset [3,5,6]. The concept of a uniform therapeutic time window has therefore
progressively been replaced by a tissue-based approach. However, imaging sophistication should
not itself become a cause of harmful delay. In obvious early-window proximal LVO, acquisition of
multiple additional studies that do not alter therapeutic decisions may postpone reperfusion.
Conversely, advanced imaging can be extremely valuable when onset is unknown, the infarct
appears extensive, clinical and imaging findings are discordant, or the patient presents in a late
window.

Large-core trials have further changed the definition of treatment futility. RESCUE-Japan
LIMIT, SELECT2, ANGEL-ASPECT and TENSION consistently demonstrated that patients with
substantial established infarction can still experience an improvement in functional outcome after
reperfusion [7—10]. These results are particularly relevant because large-core patients often have
severe neurological deficits and historically had few therapeutic options. The expected absolute
probability of complete functional independence remains lower in patients with extensive infarction
than in patients with small cores. However, outcome improvement should not be interpreted
exclusively as achieving mRS 0-2. In severe stroke, a change from mRS 5 to 4 or from mRS 4 to 3
may represent a major difference in mobility, dependence, rehabilitation potential, caregiver burden
and quality of life. Ordinal mRS shift therefore provides important information in this population.
The posterior circulation represents another major area of progress. ATTENTION and BAOCHE
provided robust randomized evidence for basilar artery thrombectomy [11,12]. These results are
clinically important because delayed diagnosis remains common in posterior-circulation stroke,
where symptoms may initially resemble vestibular, toxic-metabolic or nonspecific neurological
disorders. Optimization of bridging thrombolysis is another component of the treatment pathway.
The results of different direct-thrombectomy trials have not been completely uniform, and DIRECT -
MT demonstrated noninferiority of thrombectomy alone under its prespecified margin [18].
Nevertheless, current guideline recommendations support intravenous thrombolysis in eligible
patients, and newer data from BRIDGE-TNK strengthen the rationale for tenecteplase-based
bridging therapy in appropriate early-window LVO [13,17].

From the technical perspective, maximizing the first-pass effect represents a rational target.
The first-pass concept shifts attention from simple final recanalization toward rapid, high-quality
reperfusion [15]. This is particularly relevant in institutions establishing or expanding a
thrombectomy program because procedural outcomes should be audited not only by whether the
artery was eventually reopened but also by the quality and speed of reperfusion. Post-treatment care
deserves equal attention. Even after mTICI 3 reperfusion, the cerebral microcirculation may remain
abnormal and autoregulation may be impaired. Excessive blood-pressure reduction can therefore
reduce perfusion to vulnerable tissue. OPTIMAL-BP and the 2026 AHA/ASA guideline support
avoiding aggressive systolic-pressure reduction below 140 mmHg following successful
thrombectomy [13,16]. For Samarkand State Medical University, establishment of a prospective
thrombectomy registry would provide several scientific and organizational advantages. It would
permit monitoring of treatment delays, comparison of first-pass and multi-pass procedures,
identification of predictors of unsuccessful reperfusion, assessment of hemorrhagic complications,
evaluation of 90-day outcomes, and development of future original clinical studies.

A future SamDTU prospective or retrospective investigation could evaluate predictors of
favorable 90-day outcome after EVT using age, baseline NIHSS, ASPECTS, occlusion level, onset-
to-puncture interval, puncture-to-reperfusion time, number of thrombectomy passes, final mTICI
grade, bridging thrombolysis, admission glucose and peri-procedural blood-pressure variability.
Such a dataset would allow multivariable logistic or ordinal regression analysis and could provide
clinically meaningful data from Central Asia, where high-quality published thrombectomy registries
remain comparatively limited.
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Limitations. This article is a targeted clinical review rather than a formal systematic review
or meta-analysis. Differences between randomized trials in patient selection, imaging methodology,
thrombolytic treatment, device choice, definitions of symptomatic intracranial hemorrhage, and
treatment windows limit direct numerical comparisons. In addition, trial populations may not fully
represent elderly patients with severe prestroke disability, extremely large infarct cores, complex
intracranial atherosclerotic disease, or patients treated in lower-resource stroke systems. The clinical
data presented in this paper are derived from previously published international trials and should
not be interpreted as original patient data from Samarkand State Medical University. Prospective
collection and independent analysis of local thrombectomy data are necessary for institution-
specific outcome assessment.

Conclusion. The effectiveness of endovascular treatment for acute ischemic stroke depends
on considerably more than successful mechanical clot extraction. Optimal results require rapid
recognition of large-vessel occlusion, efficient imaging, evidence-based expansion of treatment
eligibility, prompt intravenous thrombolysis in appropriate patients, minimization of treatment
delays, achievement of complete or near-complete reperfusion with as few thrombectomy passes as
possible, preservation of physiological stability, and structured post-reperfusion management.
Contemporary evidence supports thrombectomy in broader patient populations, including selected
patients with large ischemic cores and basilar artery occlusion. At the same time, increasingly broad
eligibility makes quality control more important. A standardized neurovascular protocol combined
with prospective recording of procedural and functional outcomes could improve both clinical care
and scientific productivity at the Department of Neurosurgery of Samarkand State Medical

University.
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