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Understanding the optimal timing for endovascular therapy (EVT) following a stroke is crucial for
improving patient outcomes. The window during which EVT can be performed is determined by the
time elapsed since the patient was last known to be in a normal state, often referred to as the "last
known normal" (LKN). Determining this window helps clinicians decide whether a patient is eligible for
treatment and what interventions are appropriate. This article explores the maximum time frames for
performing endovascular therapy based on the last known normal, focusing on options like 3 hours, 6
hours, 12 hours, and 24 hours, and explains the factors influencing these critical time bounds.

---

Understanding Endovascular Therapy and Its
Importance

Endovascular therapy, also known as mechanical thrombectomy, has revolutionized stroke
management, especially for acute ischemic strokes caused by large vessel occlusions. It involves the
physical removal of a clot from inside the blood vessel using catheters inserted through the groin or
arm.

Key Benefits of EVT:
- Significantly improves functional outcomes.
- Reduces the risk of long-term disability.
- Has a favorable safety profile when performed within the appropriate time window.

Criteria for EVT:
- Confirmed large vessel occlusion via imaging.
- Patient presenting with neurological deficits consistent with stroke.
- Eligibility based on time since last known normal and imaging findings.

---

Factors Influencing the Time Window for Endovascular
Therapy

Determining the maximum time for EVT depends on multiple factors:



Time Since Last Known Normal (LKN): The primary determinant; the clock starts at the last
moment the patient was confirmed to be normal.

Imaging Findings: Advanced imaging (CT perfusion, MRI DWI/PWI) helps identify salvageable
brain tissue (penumbra) versus irreversibly damaged tissue (core).

Patient’s Clinical Presentation: Severity of neurological deficit and comorbidities influence
decision-making.

Stroke Subtype and Location: Some strokes progress faster or may be more amenable to
therapy at later stages.

---

Standard Time Windows for Endovascular Therapy

Historically, the primary window for EVT was within 6 hours of symptom onset. However, recent
advances and imaging techniques have expanded this window in selected cases.

1. Within 3 Hours

- Traditional window: The earliest and most established window for EVT.
- Rationale: Brain tissue salvageability is highest; rapid intervention correlates with better outcomes.
- Eligibility: Usually based on clinical assessment and non-contrast CT to rule out hemorrhage.

2. Up to 6 Hours

- Expanded window: Many patients remain eligible if they meet specific imaging criteria.
- Evidence: The DEFUSE 3 trial demonstrated benefits of thrombectomy up to 16 hours in selected
patients with favorable imaging profiles.
- Implication: Time since LKN can be extended beyond 6 hours in appropriate cases.

3. Up to 12 Hours

- Further extension: Based on perfusion imaging showing a significant penumbra.
- Criteria: Patients with favorable imaging findings may still benefit from EVT up to 12 hours post-LKN.
- Considerations: The decision is individualized, emphasizing imaging over time alone.



4. Up to 24 Hours

- Recent evidence: The DAWN and DEFUSE 3 trials supported extending the window to 24 hours in
selected patients.
- Key factor: Advanced imaging demonstrating a substantial penumbra and small infarct core.
- Outcome: Patients presenting within 24 hours with favorable imaging can still achieve good recovery
with EVT.

---

Imaging-Based Selection and Its Role in Extending the
Time Window

Imaging plays a pivotal role in determining eligibility beyond traditional time limits.

1. Non-Contrast CT
- Detects hemorrhage or significant ischemic changes.
- Used for initial assessment.

2. CT Angiography (CTA)
- Confirms vessel occlusion.
- Guides the intervention.

3. CT Perfusion (CTP) and MRI Diffusion-Weighted Imaging
(DWI)/Perfusion (PWI)
- Assess tissue viability.
- Identify salvageable penumbra versus irreversibly damaged core.
- Critical for extending treatment windows up to 24 hours.

---

Clinical Trials Supporting Extended Time Windows

Recent landmark studies have redefined the approach to stroke treatment timing:

DAWN Trial (2020): Demonstrated benefit of thrombectomy up to 24 hours in select patients
with clinical-core mismatch.



DEFUSE 3 Trial (2018): Showed benefits of EVT up to 16 hours based on perfusion imaging
criteria.

These trials underscore the importance of imaging over strict time limits, enabling personalized
treatment plans.

---

Summary of Maximum Timeframes for EVT Based on
Last Known Normal

| Time Since Last Known Normal | Key Considerations | Typical Eligibility Criteria |
|------------------------------|--------------------------------------------------------------|-----------------------------------------------
-------------------|
| Within 3 Hours | Rapid intervention; standard window | Clinical assessment, non-contrast CT ruling
out hemorrhage |
| Up to 6 Hours | Early window; still highly effective | Imaging showing salvageable tissue, large vessel
occlusion |
| Up to 12 Hours | Extended window; requires favorable imaging | Perfusion imaging demonstrating
penumbra |
| Up to 24 Hours | Latest window; highly selective | Advanced imaging confirming tissue viability |

---

Conclusion: When Can Endovascular Therapy Be
Performed?

The maximum time for performing endovascular therapy is not solely dictated by clock hours but is
increasingly guided by advanced neuroimaging and individual patient factors.

- For patients presenting within 3 hours of last known normal: EVT is strongly recommended if criteria
are met.
- Between 3 and 6 hours: EVT remains beneficial in most cases, especially with prompt imaging.
- Between 6 and 12 hours: EVT can be performed in selected patients with favorable imaging profiles.
- Up to 24 hours: Recent evidence supports EVT in carefully selected patients, emphasizing the
importance of tissue viability over strict time limits.

Summary:

- The traditional maximum time window for EVT was 6 hours.
- Modern imaging techniques have extended this window up to 24 hours in specific cases.
- The decision to perform EVT beyond 6 hours relies heavily on perfusion imaging and tissue viability
assessments.



Final Note:

Timely assessment and intervention are essential in stroke management. Always consider the latest
clinical guidelines, individual patient imaging, and neurological status to determine eligibility for
endovascular therapy. Rapid response and advanced imaging are keys to maximizing recovery
potential in acute stroke care.

---
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Frequently Asked Questions

What is the maximum time window for performing
endovascular therapy after the last known normal in ischemic
stroke patients?
The maximum time window is generally up to 24 hours, depending on imaging and patient selection
criteria.

Is endovascular therapy still effective if performed after 6
hours from the last known normal?
Yes, with appropriate imaging selection, endovascular therapy can be effective up to 24 hours after
the last known normal.

What guidelines specify the time limits for endovascular
therapy post last known normal?
Current guidelines, such as those from the AHA/ASA, support treatment up to 24 hours in select
patients based on advanced imaging.

Why is the 6-hour window considered critical for endovascular
therapy?
The 6-hour window is a traditional time frame, but recent evidence supports extending it up to 24
hours with appropriate imaging.

Can patients be eligible for endovascular therapy beyond 12
hours from last known normal?
Yes, with favorable advanced imaging findings, patients can be eligible up to 24 hours after the last
known normal.



What role does imaging play in determining the time window
for endovascular therapy?
Imaging helps assess the ischemic core and penumbra, enabling treatment decisions beyond the
standard time frames.

Is 3 hours a strict cutoff for endovascular therapy eligibility?
No, while traditionally within 3 hours, current practice allows for treatment up to 24 hours in selected
cases based on imaging.

How has recent research influenced the maximum time limit
for endovascular therapy?
Recent studies have demonstrated benefits of extending the window up to 24 hours in carefully
selected patients, expanding treatment options.

Additional Resources
What Is The Maximum Time For Last Known Normal When Endovascular Therapy Can Be Performed?
a. 3 hrs, b. 12 hrs, c. 6 hrs, d. 24 hrs

Understanding the optimal timing for endovascular therapy in stroke management is crucial for
improving patient outcomes. Among the pivotal considerations is the concept of the "last known
normal" (LKN) time — essentially, the last point when the patient was confirmed to be neurologically
normal before stroke symptoms began. Determining the maximum permissible duration from this
point to perform endovascular therapy (EVT) can dramatically influence treatment decisions and
success rates. This guide provides a comprehensive analysis of this critical window, focusing on the
options: 3 hours, 6 hours, 12 hours, and 24 hours.

---

Introduction

Stroke remains one of the leading causes of disability and death worldwide. Rapid intervention is the
cornerstone of effective treatment, particularly for ischemic strokes caused by large vessel occlusions
(LVOs). Over the past decade, endovascular therapy has revolutionized stroke care, offering a
mechanical means to remove clots and restore blood flow.

However, the success of EVT is heavily dependent on timing. The phrase "time is brain" underscores
the importance of swift action. Traditionally, the window for administering thrombolytic agents like
tPA was limited to 4.5 hours from symptom onset. But with advances in neuroimaging and a better
understanding of stroke pathophysiology, the window for EVT has been expanded in selected
patients.

A key element in decision-making is the "last known normal" time, which helps clinicians evaluate
whether the patient remains within the therapeutic window, especially when the exact symptom
onset is unclear, such as in wake-up strokes or unwitnessed events.



---

The Concept of Last Known Normal (LKN)

What is the Last Known Normal?

- The last time when the patient was observed to be neurologically intact.
- Used as a surrogate for symptom onset when the actual time is unknown or uncertain.
- Critical in guiding eligibility for thrombolytic therapy and EVT.

Why is LKN Important?

- It serves as a reference point for time-based treatment windows.
- Helps determine whether the patient falls within the eligibility criteria for intervention.
- Influences imaging protocols and decision-making pathways.

---

Evolving Guidelines and Evidence-Based Time Windows

Recent clinical trials and guidelines have challenged the traditional rigid time frames, emphasizing
the role of advanced imaging to assess tissue viability rather than solely relying on elapsed time.

Key Studies and Guidelines:

- DAWN (DWI/ASPECTS with Clinical Mismatch) Trial: Demonstrated benefit of EVT up to 24 hours in
selected patients with salvageable brain tissue.
- DEFUSE 3 Trial: Extended the window for EVT to 16-24 hours based on perfusion imaging.
- American Heart Association/American Stroke Association (AHA/ASA) Guidelines: Recommend
individual assessment for EVT beyond 6 hours, especially when imaging indicates salvageable
penumbra.

---

Timing for Endovascular Therapy: How Long After Last Known Normal?

a. 3 Hours

Traditional Window

- Historically, the standard window for IV thrombolysis and EVT was within 3-4.5 hours.
- This window was based on early clinical trials emphasizing rapid intervention.
- Limitations: Not suitable for wake-up strokes or unwitnessed events.

b. 6 Hours

Expanded Time Frame

- Recognized as a reasonable window for EVT in selected patients.
- The DEFUSE 3 trial supports EVT up to 16 hours in well-selected cases, with some evidence for even
earlier intervention within 6 hours.



- Imaging Role: Perfusion imaging helps identify patients who still have salvageable tissue beyond 6
hours.

c. 12 Hours

Extended Window with Imaging

- The DAWN trial extended EVT candidacy up to 24 hours in certain patients.
- In practical terms, many centers perform EVT up to 12 hours from LKN if imaging indicates viable
penumbra.
- Patient Selection: Critical to assess collateral circulation and infarct core size through CT or MRI.

d. 24 Hours

Maximal Extent Based on Imaging

- The DAWN and DEFUSE 3 trials demonstrated that EVT could be beneficial up to 24 hours in carefully
selected patients.
- This approach is contingent upon advanced imaging showing small infarct core and substantial
penumbral tissue.
- Key Point: The "maximum" time is flexible, driven predominantly by tissue viability, not just elapsed
time.

---

Imaging as a Critical Tool in Extending the Time Window

Advanced neuroimaging techniques have transformed the approach to timing:

- CT Perfusion (CTP): Assesses blood flow, volume, and transit time to identify salvageable tissue.
- Diffusion-Weighted Imaging (DWI) MRI: Detects early ischemic changes.
- Perfusion MRI: Provides detailed tissue viability data.

Evaluation Criteria:

- Small infarct core.
- Large penumbral region.
- Good collateral circulation.

When these criteria are met, EVT can be considered even beyond traditional time limits.

---

Practical Considerations and Clinical Decision-Making

Factors influencing the maximum time for EVT:

- Patient’s neurological status: Severity of deficits.
- Imaging findings: Core infarct size and penumbra.
- Collateral circulation: Robust collateral flow may sustain tissue viability longer.
- Age and comorbidities: May influence risk-benefit assessment.



- Time from LKN or symptom discovery: When symptom onset time is unknown, imaging becomes
paramount.

Key takeaway: The decision to perform EVT beyond conventional windows must be individualized,
relying heavily on imaging-based assessment rather than only elapsed time.

---

Summary Table: Timing for Endovascular Therapy Based on Last Known Normal

| Option | Description | Typical Time Frame | Notes |
|---------|----------------|-------------------|--------|
| a. 3 hrs | Traditional early window | Up to 3 hours | Suitable for hyperacute cases; limited in wake-up
strokes |
| b. 6 hrs | Expanded early window | Up to 6 hours | Often used with appropriate imaging; standard in
many protocols |
| c. 12 hrs | Extended window | Up to 12 hours | Increasingly common with tissue viability imaging |
| d. 24 hrs | Maximal window | Up to 24 hours | Supported in selected cases with favorable imaging
profiles |

---

Conclusion

What is the maximum time for last known normal when endovascular therapy can be performed?

While traditional guidelines emphasized a 6-hour window, recent evidence and advances in imaging
have shown that EVT can be beneficial up to 24 hours from the last known normal in carefully
selected patients. The decisive factor is not merely the clock but the presence of salvageable brain
tissue, as assessed through advanced imaging modalities.

Therefore, the most accurate answer is: d. 24 hours

This approach underscores a paradigm shift from a strict time-based model to a tissue-based model,
allowing more patients to benefit from potentially life-saving and disability-reducing interventions well
beyond early time frames.

---

Final Thoughts

Time remains an essential element in stroke care, but the integration of neuroimaging has
revolutionized treatment windows. Clinicians must stay updated with evolving evidence, utilize
advanced imaging, and tailor interventions to individual patient profiles to maximize outcomes in
stroke management.
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