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ANNOTATION 
Background. Acute ischemic stroke (AIS) is a major neurological emergency and one of the leading causes of death and long-

term disability worldwide. The effectiveness of reperfusion therapy is strongly dependent on the time from symptom onset to 
treatment. However, recent advances in neuroimaging and endovascular treatment have demonstrated that the biological status of 
ischemic brain tissue may be more important than chronological time alone in selected patients. 

Objective. To review current approaches to the management of patients with acute ischemic stroke during the therapeutic window 
and to identify strategies for optimizing reperfusion therapy, patient selection, and functional outcomes. 

Materials and Methods. A narrative literature review was conducted based on contemporary international clinical guidelines, 
randomized controlled trials, systematic reviews, and meta-analyses published predominantly between 2020 and 2026. The review 
focused on intravenous thrombolysis, alteplase, tenecteplase, mechanical thrombectomy, bridging therapy, multimodal 
neuroimaging, extended therapeutic windows, and tissue-based patient selection. 

Results. Current evidence supports rapid intravenous thrombolysis in eligible patients with disabling acute ischemic stroke within 
4.5 hours of symptom onset or last known well. Tenecteplase at a dose of 0.25 mg/kg has demonstrated non-inferior functional 
outcomes compared with alteplase at 0.9 mg/kg in contemporary randomized clinical trials and provides the practical advantage of 
single-bolus administration. Mechanical thrombectomy is a highly effective treatment for selected patients with large-vessel 
occlusion and is recommended within 6 hours in appropriate patients and up to 24 hours in selected patients based on clinical and 
imaging criteria. Computed tomography angiography and computed tomography perfusion facilitate identification of vascular 
occlusion, infarct core, and potentially salvageable tissue. 

Conclusion. Optimization of acute ischemic stroke management during the therapeutic window requires a coordinated, time-
sensitive, and individualized approach. Rapid recognition, immediate neuroimaging, early reperfusion, identification of large-vessel 
occlusion, appropriate use of intravenous thrombolysis and mechanical thrombectomy, and tissue-based patient selection represent 
the major components of contemporary stroke care. 

Keywords: acute ischemic stroke; therapeutic window; intravenous thrombolysis; tenecteplase; alteplase; mechanical 
thrombectomy; reperfusion therapy; large-vessel occlusion; CT perfusion; functional outcome. 
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O'TKIR ISHEMIK INSULTLI BEMORLARNI TERAPEVTIK DARCHADA BOSHQARISH STRATEGIYASINI 
TAKOMILLASHTIRISH: ZAMONAVIY REPERFUZION YONDASHUVLARNI TAHLILI 

 
ANNOTATSIYA 

Kirish. O'tkir ishemik insult (O'II) asosiy nevrologik shoshilinch holatlardan biri bo'lib, dunyoda o'lim va uzoq muddatli 
nogironlikning yetakchi sabablaridan hisoblanadi. Reperfuzion terapiya samaradorligi simptomlar boshlanishidan davolashgacha 
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o'tgan vaqtga bog'liq. Biroq neyrotasvirlash va endovaskulyar davolashdagi so'nggi yutuqlar tanlangan bemorlarda ishemik miya 
to'qimasining biologik holati xronologik vaqtdan ko'ra muhimroq bo'lishi mumkinligini ko'rsatmoqda. 

Maqsad. O'tkir ishemik insultli bemorlarni terapevtik darcha davomida boshqarishning zamonaviy yondashuvlarini tahlil qilish 
hamda reperfuzion terapiya, bemorlarni tanlash va funksional natijalarni optimallashtirish strategiyalarini aniqlash. 

Material va usullar. Asosan 2020-2026 yillarda nashr etilgan zamonaviy xalqaro klinik qo'llanmalar, randomizatsiyalangan klinik 
tadqiqotlar, tizimli sharhlar va meta-tahlillar asosida tavsifiy adabiyot sharhi o'tkazildi. Sharh venaga tomchilatib trombolizis, 
alteplaza, tenekteplaza, mexanik trombektomiya, ko'prik terapiyasi, multimodal neyrotasvirlash, kengaytirilgan terapevtik darchalar 
va to'qimaga asoslangan bemor tanlashga qaratildi. 

Natijalar. Zamonaviy dalillar simptomlar boshlanishidan yoki oxirgi marta sog'lom ko'rilgan vaqtdan 4,5 soat ichida nogironlikka 
olib keluvchi o'tkir ishemik insultli mos bemorlarda tezkor venaga tomchilatib trombolizisni qo'llab-quvvatlaydi. 0,25 mg/kg 
dozadagi tenekteplaza zamonaviy randomizatsiyalangan klinik tadqiqotlarda 0,9 mg/kg dozadagi alteplazaga nisbatan kam 
bo'lmagan funksional natijalarni ko'rsatdi va yagona bolyus tarzida yuborilishi amaliy afzallik hisoblanadi. Mexanik trombektomiya 
katta tomir okklyuziyasi bo'lgan tanlangan bemorlar uchun yuqori samarali davolash usuli bo'lib, mos bemorlarda 6 soatgacha, 
tanlangan bemorlarda esa klinik va tasvirlash mezonlariga asosan 24 soatgacha tavsiya etiladi. Kompyuter tomografik angiografiya 
va perfuziya tomir okklyuziyasi, infarkt yadrosi va potentsial saqlanadigan to'qimani aniqlashga yordam beradi. 

Xulosa. O'tkir ishemik insultni terapevtik darcha davomida boshqarishni optimallashtirish muvofiqlashtirilgan, vaqtga sezgir va 
individuallashtirilgan yondashuvni talab qiladi. Tezkor aniqlash, zudlik bilan neyrotasvirlash, erta reperfuziya, katta tomir 
okklyuziyasini aniqlash, venaga tomchilatib trombolizis va mexanik trombektomiyadan oqilona foydalanish hamda to'qimaga 
asoslangan bemor tanlash zamonaviy insult yordamining asosiy tarkibiy qismlaridir. 

Kalit so'zlar: o'tkir ishemik insult; terapevtik darcha; venaga tomchilatib trombolizis; tenekteplaza; alteplaza; mexanik 
trombektomiya; reperfuzion terapiya; katta tomir okklyuziyasi; KT-perfuziya; funksional natija. 
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СОВЕРШЕНСТВОВАНИЕ СТРАТЕГИИ ВЕДЕНИЯ ПАЦИЕНТОВ С ОСТРЫМ ИШЕМИЧЕСКИМ 

ИНСУЛЬТОМ В ТЕРАПЕВТИЧЕСКОМ ОКНЕ: ОБЗОР СОВРЕМЕННЫХ РЕПЕРФУЗИОННЫХ ПОДХОДОВ  
 

АННОТАЦИЯ 
Введение. Острый ишемический инсульт (ОИИ) является одним из основных неврологических неотложных состояний 

и одной из ведущих причин смертности и длительной инвалидизации в мире. Эффективность реперфузионной терапии в 
значительной степени зависит от времени от начала симптомов до лечения. Последние достижения в области 
нейровизуализации и эндоваскулярного лечения показали, что биологическое состояние ишемической ткани мозга может 
иметь большее значение, чем хронологическое время, у отдельных пациентов. 

Цель. Обзор современных подходов к ведению пациентов с острым ишемическим инсультом в терапевтическом окне и 
определение стратегий оптимизации реперфузионной терапии, отбора пациентов и функциональных исходов. 

Материалы и методы. Проведён нарративный обзор литературы на основе современных международных клинических 
руководств, рандомизированных контролируемых исследований, систематических обзоров и метаанализов, 
опубликованных преимущественно в 2020-2026 годах. Обзор был сосредоточен на внутривенном тромболизисе, 
альтеплазе, тенектеплазе, механической тромбэктомии, мостовой терапии, мультимодальной нейровизуализации, 
расширенных терапевтических окнах и отборе пациентов на основе состояния ткани. 

Результаты. Современные данные подтверждают целесообразность быстрого внутривенного тромболизиса у 
подходящих пациентов с инвалидизирующим острым ишемическим инсультом в течение 4,5 часов от начала симптомов 
или последнего известного времени, когда пациент чувствовал себя хорошо. Тенектеплаза в дозе 0,25 мг/кг 
продемонстрировала не меньшую эффективность функциональных исходов по сравнению с альтеплазой в дозе 0,9 мг/кг в 
современных рандомизированных клинических исследованиях и обеспечивает практическое преимущество однократного 
болюсного введения. Механическая тромбэктомия является высокоэффективным методом лечения отобранных пациентов 
с окклюзией крупных сосудов и рекомендуется в течение 6 часов у подходящих пациентов и до 24 часов у отдельных 
пациентов на основании клинических и визуализационных критериев. КТ-ангиография и КТ-перфузия облегчают 
выявление сосудистой окклюзии, ядра инфаркта и потенциально жизнеспособной ткани. 

Заключение. Оптимизация ведения острого ишемического инсульта в терапевтическом окне требует 
скоординированного, чувствительного ко времени и индивидуализированного подхода. Быстрое распознавание, 
немедленная нейровизуализация, ранняя реперфузия, выявление окклюзии крупных сосудов, надлежащее применение 
внутривенного тромболизиса и механической тромбэктомии, а также отбор пациентов на основе состояния ткани 
представляют собой основные компоненты современной помощи при инсульте. 

Ключевые слова: острый ишемический инсульт; терапевтическое окно; внутривенный тромболизис; тенектеплаза; 
альтеплаза; механическая тромбэктомия; реперфузионная терапия; окклюзия крупных сосудов; КТ-перфузия; 
функциональный исход. 
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1. Introduction 
Acute ischemic stroke (AIS) is caused by sudden 

interruption of cerebral blood flow resulting from arterial 
occlusion and represents a major cause of mortality and long-
term disability. The pathophysiological process following 
arterial occlusion is characterized by the development of an 
irreversible ischemic core surrounded by potentially 
salvageable tissue known as the ischemic penumbra. 

The principal objective of acute stroke treatment is therefore 
to restore cerebral perfusion before irreversible neuronal injury 
becomes extensive. This concept is commonly summarized by 
the principle of “time is brain,” emphasizing that treatment 
delay is associated with progressive loss of viable brain tissue. 

Intravenous thrombolysis and mechanical thrombectomy 
have fundamentally changed the prognosis of patients with AIS. 
Nevertheless, the effectiveness of these interventions depends 
on rapid treatment initiation, appropriate patient selection, and 
accurate assessment of vascular and tissue status. 

Intravenous thrombolysis has traditionally been 
administered within 4.5 hours in eligible patients. However, 
contemporary evidence has demonstrated that selected patients 
with unknown onset or presentation beyond 4.5 hours may 
benefit from thrombolytic therapy when imaging demonstrates 
a favorable mismatch between the infarct core and potentially 
salvageable tissue [1]. 

Mechanical thrombectomy has similarly expanded the 
therapeutic possibilities for patients with large-vessel occlusion. 
Current recommendations support endovascular treatment 
within 6 hours in appropriately selected patients and in selected 
patients presenting between 6 and 24 hours when clinical and 
imaging characteristics indicate a favorable treatment profile 
[1]. 

Another important development is the increasing use of 
tenecteplase as an alternative to alteplase. Tenecteplase has a 
longer plasma half-life and greater fibrin specificity and can be 
administered as a single intravenous bolus, potentially 
simplifying acute stroke workflows [2,3,4,5]. 

Consequently, modern stroke treatment is increasingly 
moving from a purely chronological definition of the 
therapeutic window toward an individualized time-and-tissue-
based approach. 

2. Aim of the Review 
The aim of this review was to analyze contemporary 

approaches to the management of patients with acute ischemic 
stroke during the therapeutic window and to identify strategies 
for improving the effectiveness of reperfusion therapy and 
functional outcomes. 

Objectives: 
1. To assess the current role of intravenous thrombolysis in 

acute ischemic stroke. 
2. To compare tenecteplase and alteplase as thrombolytic 

agents. 
3. To evaluate the role and timing of mechanical 

thrombectomy. 
4. To assess the role of CT angiography and CT perfusion in 

patient selection. 
5. To analyze the clinical significance of bridging therapy. 
6. To evaluate treatment strategies in extended therapeutic 

windows. 
7. To analyze the emerging evidence regarding thrombectomy 

in patients with larger ischemic cores. 
8. To propose an optimized management algorithm for 

patients with acute ischemic stroke. 

3. Materials and Methods 
A narrative literature review was conducted using 

contemporary international clinical guidelines, randomized 
controlled trials, systematic reviews, and meta-analyses 
concerning the management of acute ischemic stroke. 

The literature search focused on the following key concepts: 
acute ischemic stroke; therapeutic window; intravenous 
thrombolysis; alteplase; tenecteplase; mechanical 
thrombectomy; endovascular therapy; large-vessel occlusion; 
bridging therapy; CT angiography; CT perfusion; ischemic 
core; ischemic penumbra; reperfusion therapy; functional 
outcome. 

Priority was given to publications from 2020-2026, while 
landmark randomized clinical trials establishing the efficacy of 
reperfusion therapies were also considered. 

The principal clinical outcome considered in the reviewed 
literature was functional status at 90 days, particularly 
functional independence defined as a modified Rankin Scale 
(mRS) score of 0-2. 

4. Results 
4.1. Evolution of the Therapeutic Window Concept 
The therapeutic window has traditionally been defined 

according to the time elapsed from symptom onset or last known 
well. Although time remains one of the most important 
determinants of treatment efficacy, substantial interindividual 
differences exist in the rate of infarct progression. 

Some patients develop a large infarct core within a short 
period, whereas others retain substantial viable penumbral 
tissue for many hours. This biological heterogeneity has led to 
the development of the concept of the “tissue clock.” 

Modern neuroimaging allows clinicians to identify patients 
with potentially salvageable tissue despite delayed presentation. 
Thus, contemporary patient selection increasingly incorporates: 
chronological time; neurological severity; vascular occlusion; 
infarct core volume; collateral circulation; tissue viability; pre-
stroke functional status. 

Therefore, the therapeutic window should be considered a 
dynamic clinical-radiological concept rather than a fixed 
chronological interval [1,6]. 

4.2. Intravenous Thrombolysis 
Intravenous thrombolysis remains one of the fundamental 

reperfusion strategies in acute ischemic stroke. 
Alteplase has historically been the standard thrombolytic 

agent, administered at a dose of 0.9 mg/kg, with 10% 
administered as an initial bolus and the remainder infused over 
60 minutes. 

The current American Heart Association/American Stroke 
Association recommendations support either alteplase 0.9 
mg/kg or tenecteplase 0.25 mg/kg, with a maximum 
tenecteplase dose of 25 mg, in eligible adult patients within the 
conventional 4.5-hour treatment window [1]. 

A key principle is that thrombolytic treatment should be 
initiated as rapidly as possible in eligible patients. Unnecessary 
additional imaging should not delay treatment when the patient 
already fulfills established criteria for intravenous thrombolysis. 

4.3. Tenecteplase Versus Alteplase 
Tenecteplase is a genetically modified variant of tissue 

plasminogen activator with greater fibrin specificity and a 
longer plasma half-life than alteplase. 

Its most important practical advantage is that it can be 
administered as a single intravenous bolus, whereas alteplase 
requires a bolus followed by a 60-minute infusion. 
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The ORIGINAL trial demonstrated that tenecteplase was 
non-inferior to alteplase with regard to excellent functional 
outcome at 90 days [2]. Similarly, the ATTEST-2 trial 
demonstrated non-inferiority of tenecteplase compared with 
alteplase in patients treated within 4.5 hours [3]. A systematic 
review and meta-analysis of randomized trials confirmed these 

findings [4], and a comprehensive review further summarized 
the evidence on tenecteplase for thrombolysis [5]. 

The practical advantages of tenecteplase may be particularly 
relevant in patients requiring transfer to an endovascular-
capable center because single-bolus administration can simplify 
treatment during transportation [8].

Table 1 
Comparison of Alteplase and Tenecteplase in Acute Ischemic Stroke 

 
Parameter Alteplase Tenecteplase 

Pharmacological class Recombinant tissue plasminogen 
activator 

Genetically modified tissue 
plasminogen activator 

Standard dose 0.9 mg/kg; maximum 90 mg 0.25 mg/kg; maximum 25 mg 

Administration 10% IV bolus + remainder over 60 min Single IV bolus 

Conventional treatment 
window ≤4.5 h in eligible patients ≤4.5 h in eligible patients 

Fibrin specificity Lower Higher 

Plasma half-life Shorter Longer 

Use before thrombectomy Yes, when eligible Yes, when eligible 

Main practical advantage Established clinical experience Simple single-bolus administration 

Functional efficacy Established efficacy Non-inferior efficacy demonstrated in 
major trials 

Safety Established safety profile Comparable safety profile in 
contemporary trials 

 
4.4. Extended-Window Intravenous Thrombolysis 
The conventional 4.5-hour window does not identify all 

patients who may benefit from thrombolytic therapy. 
Patients with wake-up stroke or unknown symptom onset 

may retain substantial salvageable tissue despite an apparently 
prolonged chronological window. MRI diffusion-weighted 
imaging and perfusion imaging can identify tissue mismatch 
and provide evidence of potentially viable tissue [7]. 

Consequently, selected patients beyond 4.5 hours may be 
considered for intravenous thrombolysis when appropriate 
imaging criteria are fulfilled. This represents an important 
transition from a strictly time-based model toward a tissue-
based treatment strategy. 

4.5. Mechanical Thrombectomy 
Mechanical thrombectomy is now a standard treatment for 

selected patients with acute ischemic stroke caused by large-
vessel occlusion. 

The strongest evidence concerns occlusion of the internal 
carotid artery and proximal middle cerebral artery. Treatment 
within 6 hours is recommended in appropriately selected 
patients, while selected patients may benefit from 
thrombectomy between 6 and 24 hours [1]. 

The expansion of the treatment window was largely driven 
by studies demonstrating that some patients maintain viable 
tissue for prolonged periods after symptom onset. 

More recent randomized evidence has also demonstrated 
benefit from thrombectomy in selected patients with larger 
ischemic cores [6]. Consequently, a large infarct core should not 

automatically exclude a patient from consideration for 
endovascular therapy. 

4.6. Large-Vessel Occlusion and Vascular Imaging 
Early identification of large-vessel occlusion is critical for 

timely endovascular treatment. 
CT angiography provides rapid assessment of the 

intracranial vascular system and can identify occlusion of the 
internal carotid artery, M1 and selected M2 segments of the 
middle cerebral artery, basilar artery, and other clinically 
relevant vessels. 

The integration of CTA into the initial stroke imaging 
pathway allows rapid triage and facilitates transfer to an 
endovascular-capable center. In patients with suspected LVO, 
vascular imaging should therefore be performed without 
creating unnecessary delays in intravenous thrombolysis when 
IVT is indicated. 

4.7. CT Perfusion and Tissue-Based Selection 
CT perfusion provides information regarding cerebral blood 

flow and tissue viability and may assist in differentiating the 
infarct core from potentially salvageable ischemic tissue. 

The main parameters assessed include: estimated ischemic 
core; hypoperfused tissue; mismatch volume; mismatch ratio. 

CT perfusion is particularly useful in selected late-
presenting patients and patients with unknown onset. However, 
imaging findings should always be interpreted in conjunction 
with clinical status, vascular anatomy, baseline functional 
status, and other relevant factors. 

4.8. Bridging Therapy 
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Bridging therapy refers to administration of intravenous 
thrombolysis followed by mechanical thrombectomy in patients 
who meet criteria for both interventions. 

The rationale is based on the complementary mechanisms of 
pharmacological and mechanical reperfusion. Intravenous 
thrombolysis may achieve early recanalization in some patients, 
while mechanical thrombectomy provides direct removal of 
persistent thrombus in patients with large-vessel occlusion. 

Importantly, the potential need for thrombectomy should not 
be used as a reason to delay or withhold intravenous 
thrombolysis in otherwise eligible patients. Therefore, the 
optimized pathway for an eligible patient with LVO may be: 

Intravenous thrombolysis → immediate endovascular 
pathway → mechanical thrombectomy. 

5. Comparison of Contemporary Reperfusion Strategies

Table 2 
Reperfusion Strategies in Acute Ischemic Stroke 

 
Treatment 
strategy Main indication Typical 

window 
Required 

assessment Main advantage 

Intravenous 
thrombolysis 

Eligible AIS with 
disabling deficit ≤4.5 h NCCT ± CTA Rapid pharmacological 

reperfusion 

Tenecteplase Eligible AIS ≤4.5 h NCCT ± CTA Single-bolus administration 

Alteplase Eligible AIS ≤4.5 h NCCT ± CTA Established evidence base 

Extended-window 
IVT Selected patients 

Selected 
patients beyond 
4.5 h 

MRI/CTP-based 
selection Expands treatment eligibility 

Mechanical 
thrombectomy LVO Usually ≤6 h NCCT + CTA Direct thrombus removal 

Extended-window 
EVT Selected LVO 6-24 h 

CTA + CTP/MRI or 
other selection 
criteria 

Treatment of selected late 
presenters 

Bridging therapy IVT-eligible LVO 

Within 
appropriate 
IVT/EVT 
window 

NCCT + CTA Combined pharmacological 
and mechanical reperfusion 

Abbreviations: AIS – acute ischemic stroke; IVT – 
intravenous thrombolysis; EVT – endovascular therapy; LVO – 
large-vessel occlusion; NCCT – non-contrast computed 
tomography; CTA – computed tomography angiography; CTP 
– computed tomography perfusion; MRI – magnetic resonance 
imaging. 

6. Patient Selection According to the Therapeutic 
Window 

The therapeutic window should not be interpreted as an 
isolated time interval. Clinical and imaging characteristics 
should be integrated into treatment decisions. 

Table 3 
Patient Selection According to Time and Tissue Status 

 
Time from onset / 
last known well Initial assessment Additional imaging Main treatment strategy 

0-4.5 h NIHSS + NCCT CTA if LVO suspected IVT when eligible; EVT if LVO 
criteria fulfilled 

4.5-6 h NIHSS + NCCT + 
vascular assessment 

CTA; advanced 
imaging when indicated 

EVT in eligible LVO; selected 
IVT according to specific criteria 

6-9 h NIHSS + NCCT CTA + CTP/MRI when 
indicated 

EVT in eligible patients; selected 
extended-window IVT 

9-24 h NIHSS + NCCT CTA + CTP/MRI-
based selection 

EVT in selected patients with 
favorable profile 

Wake-up/unknown 
onset NIHSS + NCCT MRI DWI-FLAIR 

and/or CTP 
Reperfusion therapy in selected 

patients according to imaging criteria 
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Time from onset / 
last known well Initial assessment Additional imaging Main treatment strategy 

>24 h Individualized 
clinical assessment Multimodal imaging Highly individualized treatment; 

evidence remains limited 
 
Abbreviations: NIHSS – National Institutes of Health Stroke 

Scale; NCCT – non-contrast computed tomography; CTA – 
computed tomography angiography; CTP – computed 
tomography perfusion; MRI – magnetic resonance imaging; 
DWI – diffusion-weighted imaging. 

7. Discussion 
The findings of contemporary research demonstrate a major 

transformation in the management of acute ischemic stroke. 
Historically, treatment decisions were predominantly based 

on chronological time. Although time remains critically 
important, current evidence demonstrates substantial 
heterogeneity in the rate of infarct progression among individual 
patients. This has resulted in a transition from a purely time-
based approach toward a time-and-tissue paradigm. 

For patients presenting within 4.5 hours with disabling 
neurological deficits, rapid intravenous thrombolysis remains a 
central component of treatment. Current evidence supports both 
alteplase and tenecteplase, with tenecteplase providing the 
practical advantage of single-bolus administration [2,3,4,5]. 

In patients with large-vessel occlusion, intravenous 
thrombolysis and mechanical thrombectomy should be regarded 
as complementary rather than mutually exclusive treatment 
strategies when both are indicated. 

CTA is essential for early detection of LVO, while CT 
perfusion or MRI may provide additional information regarding 
infarct core and salvageable tissue in selected patients 
presenting beyond conventional time limits. 

The expansion of the thrombectomy window and the 
emerging evidence for treatment in selected patients with larger 
ischemic cores further support individualized patient selection 
[6]. Therefore, the optimal stroke pathway should integrate 
clinical assessment, rapid imaging, vascular evaluation, 
reperfusion therapy, and post-reperfusion monitoring. 

8. Proposed Optimized Management Algorithm 
Based on the reviewed evidence, the following algorithm 

may be proposed for the management of patients with acute 
ischemic stroke during the therapeutic window. 

Suspected Acute Ischemic Stroke 

↓ 

Determine Last Known Well + NIHSS 

↓ 

Immediate Non-Contrast CT 

↓ 

Intracranial Hemorrhage? 

↓ 
YES → Hemorrhagic stroke pathway     |     NO → Continue ischemic stroke pathway 

↓ 

Is the patient eligible for IV thrombolysis? 

↓ 
YES → Alteplase or Tenecteplase as appropriate     |     NO → Continue clinical and imaging assessment 

↓ 

CTA: Large-Vessel Occlusion? 

↓ 
NO → Standard acute stroke management     |     YES → Immediate EVT pathway 

↓ 

Is the clinical and imaging profile favorable for 
thrombectomy? 

↓ 
YES → Mechanical thrombectomy     |     NO → Individualized medical management 

↓ 

Post-reperfusion monitoring 

↓ 

NIHSS + repeat imaging when indicated 

↓ 
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Early rehabilitation 

↓ 

mRS assessment at 90 days 

Figure 1. Proposed Algorithm for Optimized Management of Acute Ischemic Stroke 
 

9. Optimizing the Organization of Stroke Care 
Optimization should not be limited to pharmacological or 

endovascular treatment. The entire stroke-care pathway should 
be improved. The main organizational priorities include: 

1. Early recognition of stroke symptoms. 
2. Rapid activation of emergency medical services. 
3. Accurate determination of last known well. 
4. Prehospital notification of the receiving stroke center. 
5. Immediate neurological assessment. 

6. Rapid non-contrast CT. 
7. Early CTA in suspected LVO. 
8. Reduction of door-to-needle time. 
9. Reduction of door-to-groin time. 
10. Immediate transfer to an endovascular-capable center 

when indicated. 
11. Standardized multidisciplinary stroke protocols. 
12. Early neurological rehabilitation. 
13. Continuous monitoring of quality indicators. 

Table 4 
Proposed Quality Indicators for Acute Stroke Management 

 
Indicator Clinical significance 

Onset-to-door time Reflects prehospital delay 

Door-to-imaging time Reflects diagnostic efficiency 

Door-to-needle time Reflects efficiency of IV thrombolysis pathway 

Door-to-groin time Reflects efficiency of EVT pathway 

Onset-to-reperfusion time Overall treatment efficiency 

Successful reperfusion rate Technical efficacy of EVT 

Symptomatic intracranial hemorrhage Major safety outcome 

NIHSS at discharge Neurological recovery 

mRS at 90 days Functional outcome 

Mortality Major clinical outcome 
 
10. Clinical Significance 
The reviewed evidence indicates that the optimization of 

acute ischemic stroke treatment requires an integrated clinical-
radiological approach. 

The principal components of such a strategy include rapid 
recognition, early imaging, identification of LVO, timely 
intravenous thrombolysis, rapid mechanical thrombectomy 
when indicated, appropriate use of advanced neuroimaging, and 
coordinated multidisciplinary care. 

The concept of the therapeutic window should therefore be 
reconsidered as a combination of time, tissue, vessel, and patient 
factors. This approach may increase the proportion of patients 
who receive reperfusion therapy and may improve functional 
outcomes while maintaining acceptable safety. 

11. Limitations 
This review has several limitations. First, it represents a 

narrative review rather than a formal systematic review or meta-
analysis conducted by the authors. 

Second, randomized trials included different patient 
populations, imaging criteria, treatment windows, and outcome 
measures, limiting direct comparison between studies. 

Third, the field of acute ischemic stroke reperfusion therapy 
continues to evolve rapidly, particularly regarding tenecteplase, 

extended-window thrombolysis, large-core thrombectomy, 
posterior circulation stroke, and emerging endovascular 
techniques. Therefore, treatment decisions should always be 
based on current international guidelines and local institutional 
protocols. 

12. Conclusion 
The management of acute ischemic stroke during the 

therapeutic window has undergone substantial transformation. 
Current evidence demonstrates that successful reperfusion 
depends not only on chronological time but also on the 
biological characteristics of ischemic brain tissue. 

Intravenous thrombolysis remains a fundamental treatment 
for eligible patients with disabling neurological deficits within 
4.5 hours. Tenecteplase 0.25 mg/kg has emerged as an effective 
alternative to alteplase 0.9 mg/kg and offers the practical 
advantage of single-bolus administration. 

Mechanical thrombectomy provides substantial benefit for 
appropriately selected patients with large-vessel occlusion and 
has expanded the treatment possibilities for selected patients 
presenting during extended time windows. 

The integration of CT angiography and CT perfusion 
enables more individualized assessment of vascular occlusion, 
infarct core, and potentially salvageable tissue. Thus, the 
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modern therapeutic strategy for acute ischemic stroke should 
combine rapid treatment, vascular assessment, tissue-based 
selection, intravenous thrombolysis, mechanical thrombectomy, 
and multidisciplinary stroke care. 

The transition from a purely time-based therapeutic window 
toward a time-and-tissue-based model represents one of the 
most important developments in contemporary ischemic stroke 
management and may contribute to improved reperfusion rates 
and functional outcomes.
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