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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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Respublika shoshilinch tibbiy yordam ilmiy markazi (RShTYolM)

O'TKIR ISHEMIK INSULTLI BEMORLARNI TERAPEVTIK DARCHADA BOSHQARISH STRATEGIYASINI
TAKOMILLASHTIRISH: ZAMONAVIY REPERFUZION YONDASHUVLARNI TAHLILI

ANNOTATSIYA

Kirish. O'tkir ishemik insult (O'll) 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 vagtga bog'lig. Birog neyrotasvirlash va endovaskulyar davolashdagi so'nggi yutuglar tanlangan bemorlarda ishemik miya
to'gimasining biologik holati xronologik vagtdan ko'ra muhimrogq bo'lishi mumkinligini ko'rsatmoqda.

Magsad. O'tkir ishemik insultli bemorlarni terapevtik darcha davomida boshgarishning zamonaviy yondashuvlarini tahlil gilish
hamda reperfuzion terapiya, bemorlarni tanlash va funksional natijalarni optimallashtirish strategiyalarini aniglash.

Material va usullar. Asosan 2020-2026 yillarda nashr etilgan zamonaviy xalgaro klinik go'llanmalar, randomizatsiyalangan klinik
tadgiqotlar, 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 garatildi.

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 go'llab-quvvatlaydi. 0,25 mg/kg
dozadagi tenekteplaza zamonaviy randomizatsiyalangan klinik tadgiqotlarda 0,9 mg/kg dozadagi alteplazaga nisbatan kam
bo'Imagan funksional natijalarni ko'rsatdi va yagona bolyus tarzida yuborilishi amaliy afzallik hisoblanadi. Mexanik trombektomiya
katta tomir okklyuziyasi bo'lgan tanlangan bemorlar uchun yugqori 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 saglanadigan to'gimani aniglashga yordam beradi.

Xulosa. O'tkir ishemik insultni terapevtik darcha davomida boshgarishni optimallashtirish muvofiglashtirilgan, vagtga sezgir va
individuallashtirilgan yondashuvni talab giladi. Tezkor aniglash, zudlik bilan neyrotasvirlash, erta reperfuziya, katta tomir
okklyuziyasini aniglash, venaga tomchilatib trombolizis va mexanik trombektomiyadan ogilona foydalanish hamda to'gimaga
asoslangan bemor tanlash zamonaviy insult yordamining asosiy tarkibiy gismlaridir.

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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COBEPHIEHCTBOBAHME CTPATEI'MHA BEAEHUSA TAIIMEHTOB C OCTPBIM HHIEMUYECKUM
HNHCYJbTOM B TEPAIIEBTUYECKOM OKHE: OB30P COBPEMEHHBIX PEITEP®Y3NOHHBIX IOAXO10B

AHHOTANUA

Beenenne. Octpsiii nmemudecknid HHCYI6T (ON) sBiasieTcs: OAHNM W3 OCHOBHBIX HEBPOJIOTHUECKUX HEOTIIOKHBIX COCTOSTHUN
1 OJTHOHM W3 BEeIyIIMX MPUYMH CMEPTHOCTH U JUTUTEIFHON MHBAINAN3ANNN B MUpe. DPdekTHBHOCT pernepdy3nOHHON Tepanuu B
3HAUNTEIBHOW CTENEHW 3aBHCHT OT BPEMEHHM OT Hadaja CHUMIITOMOB JO JedeHus. l[lociemHue AOCTIDKEHHS B 00JacTH
HEHpOBU3yaIN3aIMN M SHI0BACKYJISIPHOTO JICUCHHUS ITOKA3aJIH, YTO OMOJIOTHYECKOE COCTOSHUE HIIEMHUYECKON TKaHH MO3Ta MOXKET
UMeTh OoJIbIlIee 3HAYCHUE, €M XPOHOJIOTHIECKOE BPEMS], Y OTJCIbHBIX MAI[EHTOB.

Iens. O630p COBpeMEHHBIX IMOAX0/I0B K BEICHUIO MAIIMEHTOB C OCTPHIM HIIEMUYECKIM HHCYIHTOM B TEPAlleBTHUECKOM OKHE U
oTIpe/ieSIeHne CTPATEeTHii ONTUMH3AINH penepy3nOHHON Tepanuy, 0TOopa ManneHTOB U (QYHKINOHAIBHBIX HCXO/IOB.

Marepuansl 1 Metozpl. [IpoBeiéH HappaTHBHBI 0030p AUTEPaTyphl HA OCHOBE COBPEMEHHBIX MEXIYHAPOIHBIX KIMHUIECKUX
PYKOBOJICTB, pPaHIOMH3HPOBAHHBIX KOHTPOJHPYEMBIX HCCIEIOBAaHWH, CHCTEMAaTHYECKMX O0030pOB M  METAaHAIM3OB,
onyOIMKOBaHHBIX TpeuMyinecTBeHHO B 2020-2026 romax. O630p ObUI cOCpPEeOTOYEH HAa BHYTPUBEHHOM TpoMOOIM3HCe,
ajnpTenia3e, TEHEKTeNa3e, MEXaHW4YeCKOH TPOMOSKTOMHHM, MOCTOBOW TEpanWy, MYJIbTHMOJAIBHON HEHPOBH3yaIH3alliH,
pacIMpeHHBIX TEPANEBTHIECKUX OKHAX U 0TOOpE MAlMeHTOB HAa OCHOBE COCTOSIHUS TKaHH.

PesynpraTel. CoBpeMEHHbBIE JaHHBIE IOATBEP)KAAIOT LENECO00Pa3HOCTh OBICTPOrO BHYTPUBEHHOrO TpomOoim3uca y
MTOJIXOIAIIUX MAMEHTOB ¢ HHBAIMANUPYIONMM OCTPHIM HIIEMUYECKUM HHCYJIBTOM B T€UEHHE 4,5 4acoB OT Hadaja CHMIITOMOB
WM TIOCIICAHETO H3BECTHOTO BPEMEHW, KOTJa MalueHT dYyBcTBOBaNl cebs xopomo. TeHekrermmaza B go3ze 0,25 Mr/kr
MIPOJEMOHCTPUPOBAJA HE MEHBIIYIO d3PPEKTHBHOCTH ()YHKIIMOHAIBHBIX UCXOJIOB IO CPABHEHHIO C albTerlIa3oi B no3e 0,9 Mr/kr B
COBPEMEHHBIX PaHJOMH3HPOBAHHBIX KIMHUYIECKIX HCCICIOBAHUAX M 00ECIIeUnBaeT NPAaKTHYECKOE IPEHUMYIIIECTBO OJJHOKPATHOTO
00JII0OCHOTO BBEICHHSI. MexaHn4yecKkasi TPOMO3KTOMUS ABJISIETCS BBICOKOI()(DEKTHBHBIM METOIOM JICUCHHUSI OTOOPAHHBIX MAIMEHTOB
C OKKJIIO3MEH KPYIHBIX COCYIOB U PEKOMEHJyeTcs B TeUEHHE 6 YacoB y MOAXOASAIINX MAlMEHTOB U A0 24 4acoB y OTAEIBHBIX
MAIMEHTOB Ha OCHOBAaHWM KIMHWYECKMX M BHU3yann3alMOHHBIX KputepueB. KT-anrmorpadmss m KT-mepdysus obiergaror
BBISIBJICHHE COCYIMCTOM OKKITIO3MH, Sapa HH(PAPKTA ¥ MOTCHIINAIIBHO KU3HECTIOCOOHOH TKaHH.

3axmiouenne. OnTUMu3anus BEACHWS OCTPOTO HIIEMHYECKOTO HHCYJIbTa B  TEPAlleBTUUYECKOM OKHE TpeOyeT
CKOOPJMHUPOBAHHOIO, UYYBCTBHTEIBHOTO KO BPEMEHH M HHIMBHIYaJHM3HPOBAHHOIO II0/AX0J4a. bBBICTpoe pacmo3HaBaHUe,
HEMEJUICHHAs] HEWpOBU3YyalIn3alus, paHHssA penep@ysns, BBIABICHHE OKKIIIO3MM KPYHHBIX COCYJIOB, HaJJeXxallee MPUMEHEHHE
BHYTPUBEHHOTO TPOMOOJIM3MCA W MEXaHHYECKOH TPOMOIKTOMHH, a Takke OTOOp MAIMEHTOB HAa OCHOBE COCTOSHUS TKaHU
MIPEJCTABISAIOT COO0H OCHOBHBIE KOMITOHEHTHI COBPEMEHHOW TOMOIIH ITPH HHCYJIBTE.

KnroueBbie cjIoBa: OCTPBI MIIEMHUYECKUH MHCYIBT; TEPANEBTUYECKOE OKHO; BHYTPHBEHHBIH TPOMOOJIM3HC; TCHEKTEIlIa3a;
ajpTenia3a; MEXaHHYecKass TPOMOSKTOMUS, perepdy3nOoHHas Tepamnms; OKKIIO3Ms KpYHHbIX cocyaos; KT-mepdysus;
(YHKIMOHATIBHBINA HCXOI.
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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 AlS.
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
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.

role and timing of mechanical

Ne5 | 2026
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

activator

plasminogen

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 1V bolus

Conventional treatment

<4.5 h in eligible patients

<4.5 h in eligible patients

window
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
contemporary trials

profile  in

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 Importantly, the potential need for thrombectomy should not
thrombolysis followed by mechanical thrombectomy in patients  be used as a reason to delay or withhold intravenous
who meet criteria for both interventions. thrombolysis in otherwise eligible patients. Therefore, the

The rationale is based on the complementary mechanisms of ~ optimized pathway for an eligible patient with LVO may be:
pharmacological and mechanical reperfusion. Intravenous Intravenous thrombolysis — immediate endovascular
thrombolysis may achieve early recanalization in some patients, pathway — mechanical thrombectomy.
while mechanical thrombectomy provides direct removal of 5. Comparison of Contemporary Reperfusion Strategies
persistent thrombus in patients with large-vessel occlusion.

Table 2
Reperfusion Strategies in Acute Ischemic Stroke
LU Main indication 0y picel [REqHined Main advantage
strategy window assessment
Intravenous E_Ilglple AlS with <45h NCCT + CTA Rapid _ pharmacological
thrombolysis disabling deficit reperfusion
Tenecteplase Eligible AIS <4.5h NCCT = CTA Single-bolus administration
Alteplase Eligible AIS <4.5h NCCT = CTA Established evidence base
) Selected
Extended-window Selected patients patients beyond MR”.C TP-based Expands treatment eligibility
VT 45h selection
Mechanical LVO Usually <6 h NCCT + CTA Direct thrombus removal
thrombectomy
) CTA + CTP/MRI or
Extended-window Selected LVO 6-24 h other selection Treatment of selected late
EVT s presenters
criteria
Within

L i appropriate Combined pharmacological

Bridging therapy IVT-eligible LVO VT/EVT NCCT + CTA and mechanical reperfusion
window

Abbreviations: AIS - acute ischemic stroke; IVT - 6. Patient Selection According to the Therapeutic
intravenous thrombolysis; EVT —endovascular therapy; LVO - Window
large-vessel occlusion; NCCT - non-contrast computed The therapeutic window should not be interpreted as an

tomography; CTA — computed tomography angiography; CTP  isolated time interval. Clinical and imaging characteristics
— computed tomography perfusion; MRI — magnetic resonance  should be integrated into treatment decisions.

imaging.

Table 3
Patient Selection According to Time and Tissue Status
e 700 OiE6E) Initial assessment Additional imaging Main treatment strategy
last known well
0-4.5h NIHSS + NCCT CTAf LVO suspected | _. ' T When eligible; EVT if LVO
criteria fulfilled
NIHSS + NCCT + CTA; advanced EVT in eligible LVO; selected
45-6h L . i T e
vascular assessment imaging when indicated IVT according to specific criteria
CTA + CTP/MRI when EVT in eligible patients; selected
6-9h NIHSS + NCCT indicated extended-window IVT
9-24 h NIHSS + NCCT CTA + CTP/MRI- EVT in sglected patients with
based selection favorable profile
Wake-up/unknown NIHSS + NCCT MRI DWI-FLAIR _Reperfusmr_] thergpy in selgcte_d
onset and/or CTP patients according to imaging criteria
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Time from onset /

Initial assessment
last known well

Additional imaging

Main treatment strategy

Individualized
clinical assessment

>24 h 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

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

|

Is the patient eligible for 1V thrombolysis?

|
|

CTA: Large-Vessel Occlusion?

l

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

l
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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:
Early recognition of stroke symptoms.
Rapid activation of emergency medical services.
Accurate determination of last known well.
Prehospital notification of the receiving stroke center.
Immediate neurological assessment.

agrwbdE

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 The transition from a purely time-based therapeutic window

combine rapid treatment, vascular assessment, tissue-based  toward a time-and-tissue-based model represents one of the

selection, intravenous thrombolysis, mechanical thrombectomy,  most important developments in contemporary ischemic stroke

and multidisciplinary stroke care. management and may contribute to improved reperfusion rates
and functional outcomes.
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