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Applies to all products administered or underwritten by Blue Cross and Blue Shield of Louisiana and its subsidiary, 

HMO Louisiana, Inc.(collectively referred to as the “Company”), unless otherwise provided in the applicable contract. 

Medical technology is constantly evolving, and we reserve the right to review and update Medical Policy periodically. 

 

Note: Endovascular Procedures for Intracranial Arterial Disease (Atherosclerosis and Aneurysms) 

is addressed separately in medical policy 00198. 

 

When Services Are Eligible for Coverage 
Coverage for eligible medical treatments or procedures, drugs, devices or biological products may 

be provided only if: 

• Benefits are available in the member’s contract/certificate, and 

• Medical necessity criteria and guidelines are met. 

 

Based on review of available data, the Company may consider computed tomography perfusion 

imaging to select individuals with anterior large-vessel stroke for mechanical embolectomy to be 

eligible for coverage.** 

 

When Services Are Considered Investigational 
Coverage is not available for investigational medical treatments or procedures, drugs, devices or 

biological products. 

 

Based on review of available data, the Company considers computed tomography perfusion imaging 

of the brain for all other indications to be investigational.* 

 

Policy Guidelines 
Selection criteria for the Extending the Time for Thrombolysis in Emergency Neurological Deficits 

- Intra-Arterial (EXTEND-IA) trial included patients with an anterior large-vessel stroke who: were 

receiving a tissue plasminogen activator; were able to receive endovascular therapy within 6 hours 

of stroke onset; were functionally independent prior to the stroke; and had evidence of salvageable 

brain tissue and an ischemic core with a volume of less than 70 mL on computed tomography 

perfusion imaging. 
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Background/Overview 
Acute Stroke 

In the United States (U.S.), approximately 795,000 individuals experience a stroke annually, making 

stroke the fifth most common cause of death in the U.S.1, Black individuals experience a 2-fold 

greater risk of first-ever stroke compared to White individuals, and stroke incidence can differ 

according to geographic region. Additionally, the Hispanic population has experienced an increase 

in stroke incidence since 2013. The quality of stroke care in minority individuals is impacted by 

several factors that lead to disparities, most notably being overall access to quality health care. A 

systematic review (Ikeme et al 2022) found racial disparities in emergency medical service 

utilization and time to treatment. White patients were estimated to use emergency medical services 

at a greater rate (59.8%) compared to African American (55.6%), Asian (54.7%), and Hispanic 

patients (53.2%). A greater proportion of White patients (37.4%) were estimated to arrive within 3 

hours from onset of stroke symptoms compared to African American (26.0%) and Hispanic (28.9%) 

patients. Additionally, a greater proportion of White patients (2.8%) were estimated to receive tissue 

plasminogen activator (tPA) compared with African American (2.3%), Hispanic (2.6%), and Asian 

(2.3%) patients. Another recent retrospective study by Tarko et al (2022) found that among 37,790 

patients in the Veterans Health Administration system, absolute risk of 30-day mortality after 

intracerebral hemorrhage was 3.2% higher for Black patients and, after subarachnoid hemorrhage, 

was 10.3% higher for Hispanic patients compared with White patients. 

 

The goal of acute stroke thrombolytic treatment is to rescue the ischemic penumbra, an area of the 

brain that surrounds the infarct core and is hypoperfused but does not die quickly. Multimodal 

computed tomography (CT) and magnetic resonance imaging (MRI) can be used to assess the 

cerebral parenchyma, vasculature, and tissue viability in the acute ischemic stroke setting and are 

used to detect ischemic tissue and exclude hemorrhage and other conditions that mimic acute 

cerebral ischemia. 

 

Non-contrast CT (NCCT) is used to rule out intracranial hemorrhage, tumor, or infection. Diffusion-

weighted MRI is used to identify acute infarction, and a gradient-recalled echo sequence is used to 

exclude intracerebral hemorrhage. 
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Computed tomography angiography (CTA) and magnetic resonance angiography (MRA) are used 

to evaluate intra- and extracranial vasculature to detect the vascular occlusion and potentially guide 

therapy (eg, intravenous thrombolysis or mechanical thrombectomy). 

 

The approved thrombolytic therapy, an intravenous tPA, requires only a NCCT scan to exclude the 

presence of hemorrhage (a contraindication to use of the drug). Current guidelines are to administer 

tPA within the first 3 hours after an ischemic event, preceded by a CT scan. Many patients, however, 

do not present to the emergency department within the 3-hour window, and thrombolysis carries a 

risk of intracranial hemorrhage. Thus, more sophisticated imaging may be needed to inform the 

proper use of intra-arterial thrombolysis or mechanical thrombectomy in patients who present more 

than 3 hours after an ischemic stroke. Perfusion imaging is also being evaluated in the management 

of other neurologic conditions, such as subarachnoid hemorrhage (SAH) and head trauma. 

 

The potential utility of perfusion imaging for acute stroke is as follows: 

• identification of brain regions with extremely low cerebral blood flow, which represent the 

core 

• identification of patients with at-risk brain regions (acutely ischemic but viable penumbra) 

that may be salvageable with successful intra-arterial thrombolysis beyond the standard 3-

hour window 

• triage of patients with at-risk brain regions to other available therapies, such as induced 

hypertension or mechanical clot retrieval 

• decisions regarding intensive monitoring of patients with large, abnormally perfused brain 

regions 

• biologically-based management of patients who awaken with a stroke for which the precise 

time of onset is unknown. 

 

Additional potential uses of CT perfusion (CTP) in acute stroke may include the following: 

• detection and differential diagnosis (eg, excluding stroke mimics such as a transient ischemic 

attack, complex migraine, seizure, conversion disorders, hypoglycemia, brain tumors) 

• determination of stroke subtype 

• determination of stroke extent, including additional vascular territories at risk 

• identification of patients at high early risk of stroke following a transient ischemic attack 

• determining the need for blood pressure management 
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• establishing prognosis. 

 

Similar information can be provided by CT and MRI regarding infarct core and penumbra. However, 

multimodal CT has a short protocol time (5 to 6 minutes) and, because it can be performed with any 

modern CT equipment, is more widely available in the emergency department setting. Computed 

tomography perfusion imaging is performed by capturing images as an iodinated contrast agent 

bolus passes through the cerebral circulation and accumulates in the cerebral tissues. Older perfusion 

methodologies such as single-photon emission CT and xenon-enhanced CT scanning use a diffusible 

tracer. The quantitative perfusion parameters are calculated from density changes for each pixel over 

time with the commercially available deconvolution-based software, in which cerebral blood flow 

is equal to regional cerebral blood volume divided by mean transit time. Computed tomography 

angiography and CTP imaging require ionizing radiation and iodinated contrast. It is estimated that 

typical CTP imaging deposits a slightly greater radiation dose than a routine unenhanced head CT 

(approximately 3.3 mSv). 

 

Subarachnoid Hemorrhage and Cerebral Vasospasm 

Cerebral vasospasm is a major cause of morbidity and mortality following aneurysmal SAH in 

patients who survive the initial hemorrhage and can be seen in about two-thirds of patients with 

aneurysmal SAH. The typical onset of cerebral vasospasm occurs 3 to 5 days after hemorrhage, with 

maximal narrowing on digital subtraction angiography at 5 to 14 days. Currently, the diagnosis of 

vasospasm and the management decisions rely on clinical examination, transcranial Doppler 

sonography, and digital subtraction angiography. Although symptomatic vasospasm affects 20% to 

30% of patients with aneurysmal SAH, not all patients with angiographic vasospasm manifest 

clinical symptoms, and the symptoms can be nonspecific. Also, patients do not always have both 

clinical and imaging findings of vasospasm. Due to these limitations, more accurate and reliable 

methods to detect cerebral vasospasm are being investigated. 

 

Brain Tumors 

The current standard for tumor grading is a histopathologic assessment of tissue. Limitations of 

histologic assessment include sampling error due to regional heterogeneity and interobserver 

variation. These limitations can result in inaccurate classification and grading of gliomas. Because 

malignant brain tumors are characterized by neovascularity and increased angiogenic activity, 

perfusion imaging has been proposed as a method to assess tumor grade and prognosis. Also, 

perfusion imaging can be repeated and may help to assess the evolution of tumors and the treatment 
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response. Traditionally, perfusion imaging of brain tumors has been performed with MRI, which can 

estimate tumor blood volume, blood flow, and permeability. More recently, CTP imaging has been 

investigated for glioma grading. Potential advantages, compared with magnetic resonance perfusion, 

include the wider availability, faster scanning times, and lower cost. Computed tomography 

perfusion imaging may also be used to distinguish recurrent tumor from radiation necrosis. 

 

FDA or Other Governmental Regulatory Approval 
U.S. Food and Drug Administration (FDA) 

Several postprocessing software packages (eg, Siemens' syngo®‡ Perfusion-CT, GE Healthcare's CT 

Perfusion Philips Medical System's Brain Perfusion Option) have been cleared for marketing by the 

U.S. Food and Drug Administration (FDA) for use with a CT system to perform perfusion imaging. 

The software is being distributed with new CT scanners. FDA product code: JAK. 

 

Rationale/Source 
This medical policy was developed through consideration of peer-reviewed medical literature 

generally recognized by the relevant medical community, U.S. Food and Drug Administration 

approval status, nationally accepted standards of medical practice and accepted standards of medical 

practice in this community, technology evaluation centers, reference to federal regulations, other 

plan medical policies, and accredited national guidelines. 

 

Computed tomography perfusion (CTP) imaging provides an assessment of cerebral blood flow that 

may help identify ischemic regions of the brain. This technology is proposed to aid treatment 

decisions in patients being evaluated for acute ischemic stroke, subarachnoid hemorrhage (SAH), 

cerebral vasospasm, brain tumors, and head trauma. 

 

Acute Stroke 

For individuals who have acute stroke who are being evaluated for thrombolysis who receive CTP 

imaging, the evidence includes a systematic review with meta-analysis, a randomized controlled trial 

(RCT), and cohort studies. Relevant outcomes are overall survival (OS), test accuracy, symptoms, 

morbid events, and functional outcomes. One potential area of benefit is greater individualization of 

therapy for acute stroke by better defining at-risk ischemic areas that may benefit from thrombolysis. 

Evidence from nonrandomized comparative studies has suggested that outcomes after thrombolysis 

are better in patients who have target mismatch on perfusion imaging than in patients without target 
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mismatch and that patients with target mismatch treated after a 3-hour time window have outcomes 

similar to patients treated within 3 hours. However, the therapeutic changes that would be associated 

with identifying specific target mismatch pattern on CTP are not well-defined. Additionally, 

although available evidence from the RCT suggests some modest benefit for acute stroke patients 

who receive CTP or magnetic resonance imaging and receive alteplase up to 9 hours post-stroke, the 

overall net health outcome is unclear because there was also a lack of significant benefit on the 

secondary outcome of functional improvement and a trend toward increased risk of symptomatic 

intracranial hemorrhage. There were also important limitations in relevance and potential limitations 

in statistical power. Therefore, RCTs are needed to determine with greater certainty whether a 

strategy employing CTP imaging improves health outcomes compared with traditional strategies for 

the treatment of acute stroke. The evidence is insufficient to determine that the technology results in 

an improvement in the net health outcome. 

 

For individuals who have acute anterior large-vessel stroke who are being evaluated for mechanical 

embolectomy who receive CTP imaging, the evidence includes RCTs and cohort studies. Relevant 

outcomes are OS, test accuracy, symptoms, morbid events, and functional outcomes. Computed 

tomography perfusion is one of several approaches used in acute stroke to define viable ischemic 

tissue better and therefore identify patients who might benefit from mechanical endovascular 

intervention. Alternative methods of patient selection for mechanical embolectomy have included 

time from stroke onset, multiphase computed tomography angiography (CTA), or Alberta Stroke 

Program Early Computed Tomography (CT) Score. Three RCTs showed improved outcomes with 

mechanical embolectomy when patients were selected based on CTP results within 6 hours, at 6 to 

16 hours, and at 6 to 24 hours. The evidence is sufficient to determine that the technology results in 

an improvement in the net health outcome. 

 

For individuals who have acute stroke who are being evaluated for prognosis who receive CTP 

imaging, the evidence includes retrospective analyses of large randomized trials. Relevant outcomes 

are OS, test accuracy, symptoms, morbid events, and functional outcomes. Retrospective analyses 

es of data from the Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute 

Ischemic Stroke in The Netherlands (MR CLEAN) and the Dutch Acute Stroke Trial (DUST) studies 

have found that the ischemic core detected on CTP imaging was predictive of functional outcomes. 

However, analysis of data from the DUST study found no improvement in a prediction model when 

CTP imaging was added to a basic model that used only patient characteristics and non-contrast CT 
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(NCCT). The evidence is insufficient to determine that the technology results in an improvement in 

the net health outcome. 

 

Subarachnoid Hemorrhage 

For individuals who have SAH and cerebral vasospasm who receive CTP imaging, the evidence 

includes a systematic review with meta-analysis and a cohort study. Relevant outcomes are OS, test 

accuracy, symptoms, morbid events, and functional outcomes. Computed tomography perfusion 

imaging is being evaluated for the diagnosis of vasospasm and delayed cerebral ischemia following 

aneurysmal SAH. One prospective study showed a qualitative measure of cerebral blood flow to 

have 93% accuracy for the detection of delayed cerebral ischemia, with lower accuracy for cerebral 

blood volume. Prospective trials are needed to determine whether CTP imaging in patients with 

aneurysmal SAH leads to the early identification of patients at high-risk for vasospasm or delayed 

cerebral ischemia, alters treatment decisions, and improves health outcomes. The evidence is 

insufficient to determine that the technology results in an improvement in the net health outcome. 

 

Brain Tumors 

For individuals who have brain tumors who receive CTP imaging, the evidence includes studies on 

diagnostic accuracy. Relevant outcomes are test accuracy, symptoms, morbid events, and functional 

outcomes. The data on CTP imaging for brain tumors are limited. One study assessed the diagnostic 

accuracy of CTP imaging to differentiate high-grade from low-grade gliomas. Prospective studies 

in an appropriate population of patients are needed to evaluate the sensitivity and specificity of CTP 

glioma grading, with a histopathologic assessment of tumors as the independent reference standard. 

One prospective study performed a receiver operating characteristic curve analysis to evaluate the 

diagnostic accuracy of volume perfusion CT (VPCT). This is the first report using VPCT to 

differentiate gliomas; therefore, replication of these findings in an independent sample of patients is 

needed as well as clarification of the clinical utility of this information. Studies showing the 

consistency in the thresholds used are needed, as are studies showing improvement in health 

outcomes with CTP imaging. No recent reports on the use of CTP imaging for the evaluation of 

brain tumors have been identified. The evidence is insufficient to determine that the technology 

results in an improvement in the net health outcome. 

 

 

 



 
 

Computed Tomography Perfusion Imaging of the Brain 

 

Policy # 00495 

Original Effective Date: 03/16/2016 

Current Effective Date: 04/10/2023 

 

  
©2023 Blue Cross and Blue Shield of Louisiana 

 
Blue Cross and Blue Shield of Louisiana is an independent licensee of the Blue Cross and Blue Shield Association and incorporated 

as Louisiana Health Service & Indemnity Company. 
 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Blue Cross and Blue Shield of Louisiana. 

 
Page 8 of 20 

Supplemental Information 
Clinical Input From Physician Specialty Societies and Academic Medical Centers 

While the various physician specialty societies and academic medical centers may collaborate with 

and make recommendations during this process, through the provision of appropriate reviewers, 

input received does not represent an endorsement or position statement by the physician specialty 

societies or academic medical centers, unless otherwise noted. 

 

In response to requests, input was received from 4 physician specialty societies (8 reviewers) and 3 

academic medical centers while this policy was under review in 2012. Most inputs supported some 

uses of computed tomography perfusion (CTP) imaging; however, there was little consensus on 

specific indications that would be considered medically necessary. For use in late stroke, most 

reviewers agreed that CTP imaging could identify patients with late stroke who may benefit from 

thrombolysis, but there was no consensus whether the benefits of using this strategy to select patients 

with late stroke for thrombolysis outweighed the risks. Some additional indications recommended 

by reviewers included differential diagnosis, eg, excluding stroke mimics, determination of stroke 

subtype, determination of stroke extent, identification of patients at high early risk for debilitating 

stroke following transient ischemic attack, determining the need for blood pressure management, 

guiding disposition decisions such as the need for intensive care unit placement, and establishing 

prognosis. Evaluation of chronic cerebral ischemia and head trauma were also noted as potential 

indications. There was near consensus that CTP imaging is investigational for head trauma and for 

the staging and management of brain tumors. 

 

Practice Guidelines and Position Statements 

Guidelines or position statements will be considered for inclusion in ‘Supplemental Information’ if 

they were issued by, or jointly by, a US professional society, an international society with US 

representation, or National Institute for Health and Care Excellence (NICE). Priority will be given 

to guidelines that are informed by a systematic review, include strength of evidence ratings, and 

include a description of management of conflict of interest. 

 

American Heart Association and American Stroke Association 

The American Heart Association (AHA) and American Stroke Association (ASA; 2012) joint 

guidelines on the management of aneurysmal subarachnoid hemorrhage recommended that 

perfusion imaging with computed tomography or magnetic resonance can be useful to identify 
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regions of potential brain ischemia (class IIa; level of evidence B). The guidelines stated there are 

emerging data that perfusion imaging, demonstrating regions of hypoperfusion, may be more 

accurate for identifying delayed cerebral ischemia than anatomic imaging of arterial narrowing or 

changes in blood flow velocity by transcranial Doppler. The guidelines concluded that CTP imaging 

is a promising technology, although repeat measurements are limited by the risks of dye load and 

radiation exposure. 

 

The AHA and ASA (2013) guidelines on the early management of adults with ischemic stroke 

recommended that CTP, magnetic resonance perfusion, and diffusion imaging, including measures 

of infarct core and penumbra, may be considered for selecting a patient for acute reperfusion therapy 

beyond intravenous fibrinolytic time windows. The guidelines stated these techniques provide 

additional information that may improve diagnosis, mechanism, and severity of the ischemic stroke 

and permit more informed clinical decision making (class llb, level of evidence B). 

 

The AHA and ASA (2019) revised their 2018 guideline statement on the use of CTP for the early 

management of adults with ischemic stroke. Table 1 summarizes the new recommendations that 

were made. 

 

Table 1. AHA and ASA 2019 Guideline Recommendations on Use of CTP 

Recommendation SOR LOB LOE 

In patients eligible for IV alteplase, because benefit of 

therapy is time dependent, treatment should be initiated 

as quickly as possible and not delayed for additional 

multimodal neuroimaging, such as CT and MRI 

perfusion imaging. 

I Strong 

benefit 

B-NR 

(nonrandomized) 

When selecting patients with acute ischemic stroke 

within 6 to 24 hours of last known normal who have 

large vessel occlusion in the anterior circulation, 

obtaining CTP or DW-MRI, with or without MRI 

perfusion, is recommended to aid in patient selection for 

mechanical thrombectomy, but only when patients meet 

other eligibility criteria from one of the RCTs that 

I Strong 

benefit 

A (high-quality 

evidence from 

multiple RCTs) 
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showed benefit from mechanical thrombectomy in this 

extended time window. 

In selected patients with acute ischemic stroke (>16 to 24 

hours of last normal) and large vessel occlusion, DAWN 

criteria (which may include imaging findings from CTP) 

may be used for clinical decision making regarding 

mechanical thrombectomy 

IIa Moderate 

benefit 

B-R 

(nonrandomized) 

AHA: American Heart Association; ASA: American Stroke Association; CT: computed 

tomography; CTP: computed tomography perfusion; DW-MRI: diffusion-weighted magnetic 

resonance imaging; IV: intravenous; LOB: level of benefit; LOE: level of evidence; MRI: magnetic 

resonance imaging; RCT; randomized controlled trial; SOR: strength of recommendation. 

 

American Society of Neuroradiology et al 

The American Society of Neuroradiology, the American College of Radiology (ACR), and the 

Society of NeuroInterventional Surgery (2013) issued a joint statement on imaging 

recommendations for acute stroke and transient ischemic attack. The following statements were 

made on perfusion imaging: 

• "In acute stroke patients who are candidates for endovascular therapy, vascular imaging 

(CTA [computed tomography angiography], MRA [magnetic resonance angiography], DSA 

[digital subtraction angiography]) is strongly recommended during the initial imaging 

evaluation. Perfusion imaging may be considered to assess the target tissue 'at risk' for 

reperfusion therapy. However, the accuracy and usefulness of perfusion imaging to identify 

and differentiate viable tissue have not been well-established." 

• "Determination of tissue viability based on imaging has the potential to individualize 

thrombolytic therapy and extend the therapeutic time window for some acute stroke patients. 

Although perfusion imaging has been incorporated into acute stroke imaging algorithms at 

some institutions, its clinical utility has not been proved." 

• "It is important to note that perfusion imaging has many applications beyond characterization 

of the penumbra and triage of patients to acute revascularization therapy…. These 

applications include, but are not limited to, the following: 1) improving the sensitivity and 

accuracy of stroke diagnosis (in some cases, a lesion on PCT [perfusion-CT] leads to more 

careful scrutiny and identification of a vascular occlusion that was not evident prospectively, 

particularly in the M2 and more distal MCA [middle cerebral artery] branches); 2) excluding 
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stroke mimics; 3) better assessment of the ischemic core and collateral flow; and 4) 

prediction of hemorrhagic transformation and malignant edema." 

 

The American Society of Neuroradiology, the Society for Pediatric Radiology, and ACR (2017) 

revised their joint practice parameters on the performance of CTP in neuroradiologic imaging. The 

primary indications for CTP imaging of the brain were described as acute neurologic change 

suspicious for stroke, suspected vasospasm following subarachnoid hemorrhage, and cerebral 

hemorrhage with secondary local ischemia. Secondary indications included follow-up of acute 

cerebral ischemia or infarction, to assist in planning and evaluating therapy effectiveness, in patients 

with a contraindication to magnetic resonance imaging, in the setting of acute traumatic brain injury, 

and intracranial tumors. There was "little data" to support the role of brain CTP imaging in pediatric 

stroke. 

 

American College of Radiology 

The ACR Appropriateness Criteria, updated in 2016, have provided the following ratings for head 

CTP imaging with contrast (see Table 2). 

 

Table 2. Appropriateness of Head CTP Imaging With Contrast 

Recommendation Rating 

For asymptomatic individuals with a structural lesion on physical examination 

(cervical bruit) and/or risk factors 

5 

If directly employed in decision making and planning treatment for carotid 

territory or vertebrobasilar transient ischemic attack on the initial screening 

survey 

5 

For a new focal neurologic defect, fixed or worsening; less than 6 hours 6 

For a new focal neurologic defect, fixed or worsening; longer than 6 hours 5 

For evaluation for cerebral vasospasm after aneurysmal subarachnoid 

hemorrhage 

5 

Rating scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate. 

CTP: computed tomography perfusion. 
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The ACR also noted that computed tomography stroke protocols combining a brain noncontrast 

computed tomography, computed tomography angiography, and CTP might produce a relative 

radiation level of 1 to 10 mSv, and repeated use of this protocol in an individual patient might result 

in high radiation exposure to the scalp and eyes. 

 

U.S. Preventive Services Task Force Recommendations 

Not applicable. 

 

Medicare National Coverage 

There is no national coverage determination. In the absence of a national coverage determination, 

coverage decisions are left to the discretion of local Medicare carriers. 

 

Ongoing and Unpublished Clinical Trials 

Some currently ongoing and unpublished trials that might influence this review are listed in Table 3 

 

Table 3. Summary of Key Trials 

NCT No. Trial Name 

Planned 

Enrollment 

Completion 

Date 

Ongoing 
   

NCT01387113 Expanding the Time Window for IV 

Thrombolysis With Rt-PA in Acute Ischemic 

Stroke Patients Using Computed Tomography 

Perfusion Imaging: The PERFusion Use in 

Stroke Evaluation (PERFUSE) Study 

100 Jan 2022 

NCT04879615 

Treatment With Intravenous Alteplase in 

Ischemic Stroke Patients With Onset Time 

Between 4.5 and 24 Hours 

372 Dec 2023 

NCT05276934 

Prospective Assessment of Brain Imaging After 

Aneurysmal of AVM-related Intracranial 

Hemorrhage 

100 Dec 2025 
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NCT05230914 

NOn-contrast Computed Tomography Versus 

Computed Tomography Perfusion Selection in 

Stroke Patients for Endovascular Treatment: the 

NO-CTP Cluster-randomized, Crossover Trial 

3400 Nov 2026 

Unpublished 
   

NCT01923922 CT perfusion in the Prognostication of Cerebral 

High Grade Glioma 

100 Dec 2017 

(unknown) 

NCT02360670 
Penumbra and Recanalisation Acute Computed 

Tomography in Ischaemic Stroke Evaluation 
400 

Nov 2018 

(unknown) 

NCT: national clinical trial. 

 

References 
1. Tsao CW, Aday AW, Almarzooq ZI, et al. Heart Disease and Stroke Statistics-2022 Update: A 

Report From the American Heart Association. Circulation. Feb 22 2022; 145(8): e153-e639. 

PMID 35078371 

2. Hu X, Lin Y, Qin G, et al. Underlying Causes of Death among Adults in the United States, 2013-

2017. Explor Res Hypothesis Med. 2020; 5(4): 122-128. PMID 33553981 

3. Ikeme S, Kottenmeier E, Uzochukwu G, et al. Evidence-Based Disparities in Stroke Care 

Metrics and Outcomes in the United States: A Systematic Review. Stroke. Mar 2022; 53(3): 670-

679. PMID 35105178 

4. Tarko L, Costa L, Galloway A, et al. Racial and Ethnic Differences in Short- and Long-term 

Mortality by Stroke Type. Neurology. Jun 01 2022. PMID 35649728 

5. Burton KR, Dhanoa D, Aviv RI, et al. Perfusion CT for selecting patients with acute ischemic 

stroke for intravenous thrombolytic therapy. Radiology. Jan 2015; 274(1): 103-14. PMID 

25243539 

6. Bivard A, Levi C, Krishnamurthy V, et al. Perfusion computed tomography to assist decision 

making for stroke thrombolysis. Brain. Jul 2015; 138(Pt 7): 1919-31. PMID 25808369 

7. Ma H, Campbell BCV, Parsons MW, et al. Thrombolysis Guided by Perfusion Imaging up to 9 

Hours after Onset of Stroke. N Engl J Med. May 09 2019; 380(19): 1795-1803. PMID 31067369 



 
 

Computed Tomography Perfusion Imaging of the Brain 

 

Policy # 00495 

Original Effective Date: 03/16/2016 

Current Effective Date: 04/10/2023 

 

  
©2023 Blue Cross and Blue Shield of Louisiana 

 
Blue Cross and Blue Shield of Louisiana is an independent licensee of the Blue Cross and Blue Shield Association and incorporated 

as Louisiana Health Service & Indemnity Company. 
 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Blue Cross and Blue Shield of Louisiana. 

 
Page 14 of 20 

8. Garcia-Bermejo P, Calleja AI, Perez-Fernandez S, et al. Perfusion computed tomography-guided 

intravenous thrombolysis for acute ischemic stroke beyond 4.5 hours: a case-control study. 

Cerebrovasc Dis. 2012; 34(1): 31-7. PMID 22759450 

9. Sztriha LK, Manawadu D, Jarosz J, et al. Safety and clinical outcome of thrombolysis in 

ischaemic stroke using a perfusion CT mismatch between 3 and 6 hours. PLoS One. 2011; 6(10): 

e25796. PMID 22016775 

10. Medina-Rodriguez M, Millan-Vazquez M, Zapata-Arriaza E, et al. Intravenous Thrombolysis 

Guided by Perfusion CT with Alteplase in 4.5 Hours from Stroke Onset. Cerebrovasc Dis. 2020; 

49(3): 328-333. PMID 32615572 

11. Campbell BC, Mitchell PJ, Kleinig TJ, et al. Endovascular therapy for ischemic stroke with 

perfusion-imaging selection. N Engl J Med. Mar 12 2015; 372(11): 1009-18. PMID 25671797 

12. Albers GW, Marks MP, Kemp S, et al. Thrombectomy for Stroke at 6 to 16 Hours with Selection 

by Perfusion Imaging. N Engl J Med. Feb 22 2018; 378(8): 708-718. PMID 29364767 

13. Nogueira RG, Jadhav AP, Haussen DC, et al. Thrombectomy 6 to 24 Hours after Stroke with a 

Mismatch between Deficit and Infarct. N Engl J Med. Jan 04 2018; 378(1): 11-21. PMID 

29129157 

14. Berkhemer OA, Fransen PS, Beumer D, et al. A randomized trial of intraarterial treatment for 

acute ischemic stroke. N Engl J Med. Jan 01 2015; 372(1): 11-20. PMID 25517348 

15. Goyal M, Demchuk AM, Menon BK, et al. Randomized assessment of rapid endovascular 

treatment of ischemic stroke. N Engl J Med. Mar 12 2015; 372(11): 1019-30. PMID 25671798 

16. Saver JL, Goyal M, Bonafe A, et al. Solitaire with the Intention for Thrombectomy as Primary 

Endovascular Treatment for Acute Ischemic Stroke (SWIFT PRIME) trial: protocol for a 

randomized, controlled, multicenter study comparing the Solitaire revascularization device with 

IV tPA with IV tPA alone in acute ischemic stroke. Int J Stroke. Apr 2015; 10(3): 439-48. PMID 

25777831 

17. Mocco J, Siddiqui AH, Fiorella D, et al. POSITIVE: Perfusion imaging selection of ischemic 

stroke patients for endovascular therapy. J Neurointerv Surg. Feb 2022; 14(2): 126-132. PMID 

33632884 

18. Borst J, Berkhemer OA, Roos YB, et al. Value of Computed Tomographic Perfusion-Based 

Patient Selection for Intra-Arterial Acute Ischemic Stroke Treatment. Stroke. Dec 2015; 46(12): 

3375-82. PMID 26542698 

19. Rai AT, Raghuram K, Domico J, et al. Pre-intervention triage incorporating perfusion imaging 

improves outcomes in patients undergoing endovascular stroke therapy: a comparison with the 

device trials. J Neurointerv Surg. Mar 2013; 5(2): 121-7. PMID 22345110 



 
 

Computed Tomography Perfusion Imaging of the Brain 

 

Policy # 00495 

Original Effective Date: 03/16/2016 

Current Effective Date: 04/10/2023 

 

  
©2023 Blue Cross and Blue Shield of Louisiana 

 
Blue Cross and Blue Shield of Louisiana is an independent licensee of the Blue Cross and Blue Shield Association and incorporated 

as Louisiana Health Service & Indemnity Company. 
 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Blue Cross and Blue Shield of Louisiana. 

 
Page 15 of 20 

20. Vanicek J, Cimflova P, Bulik M, et al. Single-Centre Experience with Patients Selection for 

Mechanical Thrombectomy Based on Automated Computed Tomography Perfusion Analysis-A 

Comparison with Computed TomographyCT Perfusion Thrombectomy Trials. J Stroke 

Cerebrovasc Dis. Apr 2019; 28(4): 1085-1092. PMID 30655040 

21. Lansberg MG, Christensen S, Kemp S, et al. Computed tomographic perfusion to Predict 

Response to Recanalization in ischemic stroke. Ann Neurol. Jun 2017; 81(6): 849-856. PMID 

28486789 

22. De Muynck E, Huybrechts V, Hemelsoet D, et al. CT Perfusion as a Selection Tool for 

Mechanical Thrombectomy, a Single-Centre Study. J Belg Soc Radiol. Jan 20 2020; 104(1): 3. 

PMID 31998861 

23. Nogueira RG, Haussen DC, Liebeskind D, et al. Stroke Imaging Selection Modality and 

Endovascular Therapy Outcomes in the Early and Extended Time Windows. Stroke. Jan 2021; 

52(2): 491-497. PMID 33430634 

24. Dankbaar JW, Horsch AD, van den Hoven AF, et al. Prediction of Clinical Outcome After Acute 

Ischemic Stroke: The Value of Repeated Noncontrast Computed Tomography, Computed 

Tomographic Angiography, and Computed Tomographic Perfusion. Stroke. Sep 2017; 48(9): 

2593-2596. PMID 28716981 

25. van Seeters T, Biessels GJ, Kappelle LJ, et al. The Prognostic Value of CT Angiography and CT 

Perfusion in Acute Ischemic Stroke. Cerebrovasc Dis. 2015; 40(5-6): 258-69. PMID 26484857 

26. Greenberg ED, Gold R, Reichman M, et al. Diagnostic accuracy of CT angiography and CT 

perfusion for cerebral vasospasm: a meta-analysis. AJNR Am J Neuroradiol. Nov 2010; 31(10): 

1853-60. PMID 20884748 

27. Stecco A, Fabbiano F, Amatuzzo P, et al. Computed tomography perfusion and computed 

tomography angiography in vasospasm after subarachnoid hemorrhage. J Neurosurg Sci. Aug 

2018; 62(4): 397-405. PMID 27124176 

28. Sanelli PC, Jou A, Gold R, et al. Using CT perfusion during the early baseline period in 

aneurysmal subarachnoid hemorrhage to assess for development of vasospasm. Neuroradiology. 

Jun 2011; 53(6): 425-34. PMID 20694461 

29. Cremers CH, van der Schaaf IC, Wensink E, et al. CT perfusion and delayed cerebral ischemia 

in aneurysmal subarachnoid hemorrhage: a systematic review and meta-analysis. J Cereb Blood 

Flow Metab. Feb 2014; 34(2): 200-7. PMID 24281744 

30. Sun H, Ma J, Liu Y, et al. CT Perfusion for Identification of Patients at Risk for Delayed Cerebral 

Ischemia during the Acute Phase after Aneurysmal Subarachnoid Hemorrhage: A Meta-analysis. 

Neurol India. Sep-Oct 2019; 67(5): 1235-1239. PMID 31744949 



 
 

Computed Tomography Perfusion Imaging of the Brain 

 

Policy # 00495 

Original Effective Date: 03/16/2016 

Current Effective Date: 04/10/2023 

 

  
©2023 Blue Cross and Blue Shield of Louisiana 

 
Blue Cross and Blue Shield of Louisiana is an independent licensee of the Blue Cross and Blue Shield Association and incorporated 

as Louisiana Health Service & Indemnity Company. 
 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Blue Cross and Blue Shield of Louisiana. 

 
Page 16 of 20 

31. Sanelli PC, Ugorec I, Johnson CE, et al. Using quantitative CT perfusion for evaluation of 

delayed cerebral ischemia following aneurysmal subarachnoid hemorrhage. AJNR Am J 

Neuroradiol. Dec 2011; 32(11): 2047-53. PMID 21960495 

32. Starnoni D, Maduri R, Hajdu SD, et al. Early Perfusion Computed Tomography Scan for 

Prediction of Vasospasm and Delayed Cerebral Ischemia After Aneurysmal Subarachnoid 

Hemorrhage. World Neurosurg. Oct 2019; 130: e743-e752. PMID 31284055 

33. Xyda A, Haberland U, Klotz E, et al. Brain volume perfusion CT performed with 128-detector 

row CT system in patients with cerebral gliomas: a feasibility study. Eur Radiol. Sep 2011; 21(9): 

1811-9. PMID 21573969 

34. Jain R. Perfusion CT imaging of brain tumors: an overview. AJNR Am J Neuroradiol. Oct 2011; 

32(9): 1570-7. PMID 21051510 

35. Ellika SK, Jain R, Patel SC, et al. Role of perfusion CT in glioma grading and comparison with 

conventional MR imaging features. AJNR Am J Neuroradiol. Nov-Dec 2007; 28(10): 1981-7. 

PMID 17893216 

36. Jain R, Ellika SK, Scarpace L, et al. Quantitative estimation of permeability surface-area product 

in astroglial brain tumors using perfusion CT and correlation with histopathologic grade. AJNR 

Am J Neuroradiol. Apr 2008; 29(4): 694-700. PMID 18202239 

37. Connolly ES, Rabinstein AA, Carhuapoma JR, et al. Guidelines for the management of 

aneurysmal subarachnoid hemorrhage: a guideline for healthcare professionals from the 

American Heart Association/american Stroke Association. Stroke. Jun 2012; 43(6): 1711-37. 

PMID 22556195 

38. Jauch EC, Saver JL, Adams HP, et al. Guidelines for the early management of patients with acute 

ischemic stroke: a guideline for healthcare professionals from the American Heart 

Association/American Stroke Association. Stroke. Mar 2013; 44(3): 870-947. PMID 23370205 

39. Powers WJ, Rabinstein AA, Ackerson T, et al. Guidelines for the Early Management of Patients 

With Acute Ischemic Stroke: 2019 Update to the 2018 Guidelines for the Early Management of 

Acute Ischemic Stroke: A Guideline for Healthcare Professionals From the American Heart 

Association/American Stroke Association. Stroke. Dec 2019; 50(12): e344-e418. PMID 

31662037 

40. Wintermark M, Sanelli PC, Albers GW, et al. Imaging recommendations for acute stroke and 

transient ischemic attack patients: A joint statement by the American Society of Neuroradiology, 

the American College of Radiology, and the Society of NeuroInterventional Surgery. AJNR Am 

J Neuroradiol. Nov-Dec 2013; 34(11): E117-27. PMID 23907247 



 
 

Computed Tomography Perfusion Imaging of the Brain 

 

Policy # 00495 

Original Effective Date: 03/16/2016 

Current Effective Date: 04/10/2023 

 

  
©2023 Blue Cross and Blue Shield of Louisiana 

 
Blue Cross and Blue Shield of Louisiana is an independent licensee of the Blue Cross and Blue Shield Association and incorporated 

as Louisiana Health Service & Indemnity Company. 
 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Blue Cross and Blue Shield of Louisiana. 

 
Page 17 of 20 

41. American College of Radiology, American Society of Neuroradiology, Society for Pediatric 

Radiology. ACR- ASNR-SPR practice parameter for the performance of computed tomography 

(CT) perfusion in neuroradiologic imaging. 2017; https://www.acr.org/-

/media/ACR/Files/Practice-Parameters/ct-perfusion.pdf?la=en.  

42. American College of Radiology (ACR). ACR Appropriateness Criteria: Cerebrovascular 

Disease. 2016; https://acsearch.acr.org/docs/69478/Narrative/.  

 

Policy History 
Original Effective Date: 03/16/2016 

Current Effective Date: 04/10/2023 

03/04/2016 Medical Policy Committee review 

03/16/2016 Medical Policy Implementation Committee approval. New Policy. 

01/01/2017 Coding update: Removing ICD-9 Diagnosis Codes 

03/02/2017 Medical Policy Committee review 

03/15/2017 Medical Policy Implementation Committee approval. Coverage eligibility 

unchanged. 

03/01/2018 Medical Policy Committee review 

03/21/2018 Medical Policy Implementation Committee approval. Coverage eligibility 

unchanged. 

03/07/2019 Medical Policy Committee review 

03/20/2019 Medical Policy Implementation Committee approval Coverage eligibility 

unchanged. 

03/05/2020 Medical Policy Committee review 

03/11/2020 Medical Policy Implementation Committee approval. Coverage eligibility 

unchanged. 

03/04/2021 Medical Policy Committee review 

03/10/2021 Medical Policy Implementation Committee approval. Coverage eligibility 

unchanged. 

03/03/2022 Medical Policy Committee review 

03/09/2022 Medical Policy Implementation Committee approval. Coverage eligibility 

unchanged. 

03/02/2023 Medical Policy Committee review 



 
 

Computed Tomography Perfusion Imaging of the Brain 

 

Policy # 00495 

Original Effective Date: 03/16/2016 

Current Effective Date: 04/10/2023 

 

  
©2023 Blue Cross and Blue Shield of Louisiana 

 
Blue Cross and Blue Shield of Louisiana is an independent licensee of the Blue Cross and Blue Shield Association and incorporated 

as Louisiana Health Service & Indemnity Company. 
 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, or otherwise, without permission from Blue Cross and Blue Shield of Louisiana. 

 
Page 18 of 20 

03/08/2023 Medical Policy Implementation Committee approval. Coverage eligibility 

unchanged. 

Next Scheduled Review Date: 03/2024 

 

Coding 
The five character codes included in the Blue Cross Blue Shield of Louisiana Medical Policy 

Coverage Guidelines are obtained from Current Procedural Terminology (CPT®)‡, copyright 2022 

by the American Medical Association (AMA). CPT is developed by the AMA as a listing of 

descriptive terms and five character identifying codes and modifiers for reporting medical services 

and procedures performed by physician. 

 

The responsibility for the content of Blue Cross Blue Shield of Louisiana Medical Policy Coverage 

Guidelines is with Blue Cross and Blue Shield of Louisiana and no endorsement by the AMA is 

intended or should be implied.  The AMA disclaims responsibility for any consequences or liability 

attributable or related to any use, nonuse or interpretation of information contained in Blue Cross 

Blue Shield of Louisiana Medical Policy Coverage Guidelines.  Fee schedules, relative value units, 

conversion factors and/or related components are not assigned by the AMA, are not part of CPT, 

and the AMA is not recommending their use.  The AMA does not directly or indirectly practice 

medicine or dispense medical services.  The AMA assumes no liability for data contained or not 

contained herein.  Any use of CPT outside of Blue Cross Blue Shield of Louisiana Medical Policy 

Coverage Guidelines should refer to the most current Procedural Terminology which contains the 

complete and most current listing of CPT codes and descriptive terms. Applicable FARS/DFARS 

apply. 

 

CPT is a registered trademark of the American Medical Association. 

 

Codes used to identify services associated with this policy may include (but may not be limited to) 

the following: 

Code Type Code 

CPT 0042T 

HCPCS No codes  

ICD-10 Diagnosis All related diagnoses 
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*Investigational – A medical treatment, procedure, drug, device, or biological product is 

Investigational if the effectiveness has not been clearly tested and it has not been incorporated into 

standard medical practice. Any determination we make that a medical treatment, procedure, drug, 

device, or biological product is Investigational will be based on a consideration of the following: 

A. Whether the medical treatment, procedure, drug, device, or biological product can be 

lawfully marketed without approval of the U.S. Food and Drug Administration (FDA) and 

whether such approval has been granted at the time the medical treatment, procedure, drug, 

device, or biological product is sought to be furnished; or 

B. Whether the medical treatment, procedure, drug, device, or biological product requires 

further studies or clinical trials to determine its maximum tolerated dose, toxicity, safety, 

effectiveness, or effectiveness as compared with the standard means of treatment or 

diagnosis, must improve health outcomes, according to the consensus of opinion among 

experts as shown by reliable evidence, including: 

1. Consultation with technology evaluation center(s); 

2. Credible scientific evidence published in peer-reviewed medical literature generally 

recognized by the relevant medical community; or 

3. Reference to federal regulations. 

 

**Medically Necessary (or “Medical Necessity”) - Health care services, treatment, procedures, 

equipment, drugs, devices, items or supplies that a Provider, exercising prudent clinical judgment, 

would provide to a patient for the purpose of preventing, evaluating, diagnosing or treating an illness, 

injury, disease or its symptoms, and that are: 

A. In accordance with nationally accepted standards of medical practice; 

B. Clinically appropriate, in terms of type, frequency, extent, level of care, site and duration, 

and considered effective for the patient's illness, injury or disease; and 

C. Not primarily for the personal comfort or convenience of the patient, physician or other 

health care provider, and not more costly than an alternative service or sequence of services 

at least as likely to produce equivalent therapeutic or diagnostic results as to the diagnosis or 

treatment of that patient's illness, injury or disease. 

For these purposes, “nationally accepted standards of medical practice” means standards that are 

based on credible scientific evidence published in peer-reviewed medical literature generally 

recognized by the relevant medical community, Physician Specialty Society recommendations and 

the views of Physicians practicing in relevant clinical areas and any other relevant factors. 
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‡ Indicated trademarks are the registered trademarks of their respective owners. 

 

NOTICE:  If the Patient’s health insurance contract contains language that differs from the 

BCBSLA Medical Policy definition noted above, the definition in the health insurance contract will 

be relied upon for specific coverage determinations. 

 

NOTICE:  Medical Policies are scientific based opinions, provided solely for coverage and 

informational purposes. Medical Policies should not be construed to suggest that the Company 

recommends, advocates, requires, encourages, or discourages any particular treatment, procedure, 

or service, or any particular course of treatment, procedure, or service. 




