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Research Questions 

1. What is the diagnostic test accuracy of PET-CT in patients with medically refractory 

epileptic seizures, multiple sclerosis, or dementia? 

2. What is the clinical utility of PET-CT in patients with medically refractory epileptic 

seizures, multiple sclerosis, or dementia? 

3. What is the cost-effectiveness of PET-CT in patients with medically refractory epileptic 

seizures, multiple sclerosis, or dementia? 

4. What are the evidence-based guidelines regarding the use of PET-CT in patients with 

medically refractory epileptic seizures, multiple sclerosis, or dementia? 

Key Findings 

One non-randomized study was identified regarding positron emission tomography–

computed tomography (PET-CT) in patients with dementia. In addition, one evidence-based 

guideline was identified regarding the use of PET-CT in patients with dementia. 

Methods 

A limited literature search was conducted on key resources including PubMed, the 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No filters were applied to limit the retrieval by study type. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2013 and August 1, 2018. 

Internet links were provided, where available. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Patients with medically refractory epileptic seizures, multiple sclerosis, or dementia 

Intervention Fluorodeoxyglucose Positron Emission Tomography–Computed Tomography (FDG PET-CT) 

Comparators Q1-3: Alternative diagnostic modalities (e.g., magnetic resonance imaging [MRI], electroencephalography 
          EEG, video EEG) 
Q4:    No comparator   
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Outcomes Q1:    Diagnostic accuracy  
Q2:    Clinical utility 
Q3:    Cost-effectiveness 
Q4:    Guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 

 

Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials, non-randomized 

studies, economic evaluations, and evidence-based guidelines. 

One non-randomized study was identified regarding PET-CT in patients with dementia. In 

addition, one evidence-based guideline was identified regarding the use of PET-CT in 

patients with dementia. No relevant health technology assessments, systematic reviews, 

meta-analyses, randomized controlled trials, or economic evaluations were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

One non-randomized study1 was identified regarding the use of positron emission 

tomography–computed tomography (PET-CT) in patients with dementia. Both PET-CT and 

Tc99m-hexamethylpropyleneamine oxime (HMPAO) single photon emission computed 

tomography (SPECT) were performed in patients with either probable Alzheimer’s disease 

(AD) or possible AD. A significant correlation between PET-CT and Tc99m-HMPAO SPECT 

amyloid findings were observed, including when the two results were combined.1 The 

authors concluded that, in patients with an atypical presentation, there was an incremental 

benefit in using PET-CT amyloid imaging.1 With regard to conventional imaging of AD, the 

authors observed indeterminate findings with PET-CT.1 

One guideline by the National Institute for Health and Care Excellence (NICE) was 

identified regarding the use of PET-CT in patients with dementia.2 NICE recommends that 

further tests (such as fluorodeoxyglucose [FDG] PET-CT) for AD only be considered if AD 

is suspected yet the initial diagnosis is uncertain.2 In addition, NICE recommends the use of 

FDG PET-CT as a further test for frontotemporal dementia only if the initial diagnosis 

remains uncertain.2 

References Summarized 

Health Technology Assessments 

No literature identified. 

Systematic Reviews and Meta-analyses 

No literature identified. 
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Randomized Controlled Trials 

No literature identified. 

Non-Randomized Studies 

Dementia 

1. Suppiah S, Ching SM, Nordin AJ, Vinjamuri S. The role of PET/CT amyloid Imaging 

compared with Tc99m-HMPAO SPECT imaging for diagnosing Alzheimer's disease. 

Med J Malaysia. 2018 Jun;73(3):141-146. 

PubMed: PM29962497 

Economic Evaluations 

No literature identified. 

Guidelines and Recommendations 

Dementia 

2. National Institute for Health Care and Excellence. Dementia: assessment, management 

and support for people living with dementia and their carers (NICE guideline NG97) 

2018; https://www.nice.org.uk/guidance/ng97. Accessed 2018 Aug 20.  

See: Further tests for Alzheimer's disease 1.2.15, page 16; 

        Further tests for frontotemporal dementia 1.2.23, page 17  

  

http://www.ncbi.nlm.nih.gov/pubmed/29962497
https://www.nice.org.uk/guidance/ng97
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Appendix — Further Information 

Non-Randomized Studies 

Dementia 

Clinical Diagnosis as Comparator 

3. Motara H, Olusoga T, Russell G, Jamieson S, Ahmed S, Brindle N, et al. Clinical 

impact and diagnostic accuracy of 2-[(18)F]-fluoro-2-deoxy-d-glucose positron-

emission tomography/computed tomography (PET/CT) brain imaging in patients with 

cognitive impairment: a tertiary centre experience in the UK. Clin Radiol. 2017 

Jan;72(1):63-73. 

PubMed: PM27637430 

No Comparator 

4. Curtis C, Gamez JE, Singh U, Sadowsky CH, Villena T, Sabbagh MN, et al. Phase 3 

trial of flutemetamol labeled with radioactive fluorine 18 imaging and neuritic plaque 

density. JAMA neurology. 2015 Mar;72(3):287-294. 

PubMed: PM25622185 

5. Knesaurek K. Improving (18)F-Fluoro-D-Glucose-Positron Emission 

Tomography/Computed Tomography Imaging in Alzheimer's Disease Studies. World J 

Nucl Med. 2015 Sep-Dec;14(3):171-177. 

PubMed: PM26420987 

6. Tripathi M, Tripathi M, Sharma R, Jaimini A, Md'souza M, Saw S, et al. Functional 

neuroimaging using F-18 FDG PET/CT in amnestic mild cognitive impairment: A 

preliminary study. Indian J Nucl Med. 2013 Jul;28(3):129-133. 

PubMed: PM24250019 

Comparison of Tracers 

7. Chiaravalloti A, Castellano AE, Ricci M, arbagallo G, Sannino P, Ursini F, et al. Coupled 

Imaging with [(18)F]FBB and [(18)F]FDG in AD Subjects Show a Selective Association 

Between Amyloid Burden and Cortical Dysfunction in the Brain. Mol Imaging Biol. 2018 

Aug;20(4):659-666. 

PubMed: PM29404839 

Qualitative Study 

8. Ciblis AS, Butler ML, Bokde AL, Mullins PG, O'Neill D, McNulty JP. Neuroimaging 

referral for dementia diagnosis: The specialist's perspective in Ireland. Alzheimer's & 

dementia (Amsterdam, Netherlands). 2015 Mar;1(1):41-47. 

PubMed: PM27239490 

Multiple Sclerosis 

No Comparator 

9. Rudroff T, Kindred JH, Koo PJ, Karki R, Hebert JR. Asymmetric glucose uptake in leg 

muscles of patients with Multiple sclerosis during walking detected by [18F]-FDG 

PET/CT. NeuroRehabilitation. 2014;35(4):813-823. 

PubMed: PM25323085 

http://www.ncbi.nlm.nih.gov/pubmed/27637430
http://www.ncbi.nlm.nih.gov/pubmed/25622185
http://www.ncbi.nlm.nih.gov/pubmed/26420987
http://www.ncbi.nlm.nih.gov/pubmed/24250019
http://www.ncbi.nlm.nih.gov/pubmed/29404839
http://www.ncbi.nlm.nih.gov/pubmed/27239490
http://www.ncbi.nlm.nih.gov/pubmed/25323085
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Epilepsy (Refractory Epileptic Seizures Not Specified) 

Combination of Imaging Techniques 

10. Wang GB, Long W, Li XD, Xu GY, Lu JX. Dynamic Contrast-Enhanced Magnetic 

Resonance Imaging (DCE-MRI) Combined with Positron Emission Tomography-

Computed Tomography (PET-CT) and Video-Electroencephalography (VEEG) Have 

Excellent Diagnostic Value in Preoperative Localization of Epileptic Foci in Children with 

Epilepsy. Med Sci Monit. 2017 Jan 1;23:1-10. 

PubMed: PM28040805 

Clinical Practice Guidelines – Methods Unspecified 

Dementia 

11. American College of Radiology. ACR–ASNR practice parameter for brain PET/CT 

imaging in dementia. 2015; https://www.acr.org/-/media/ACR/Files/Practice-

Parameters/brain-pet-ct-dementia.pdf?la=en. Accessed 2018 Aug 20. 

See: IV. QUALIFICATIONS AND RESPONSIBILITIES OF PERSONNEL, page 5 

        V. BRAIN PET/CT EXAMINATION SPECIFICATIONS; G. Interpretation, page 8 

Practice Parameter 

12. Frey KA, Lodge MA, Meltzer CC, Peller PJ, Wong TZ, Hess CP, et al. ACR-ASNR 

Practice Parameter for Brain PET/CT Imaging Dementia. Clin Nucl Med. 2016 

Feb;41(2):118-125. 

PubMed: PM26646994 

Position Statement 

13. NHS England. Clinical commissioning policy statement: positron emission tomography- 

computed tomography (PET-CT) guidelines (all ages) (NHS England B02/PS/b) 2015; 

https://www.england.nhs.uk/wp-content/uploads/2018/08/Positron-emission-

tomography-Computed-tomography-guidelines-all-ages.pdf. Accessed 2018 Aug 20.  

Review Articles 

Dementia 

14. Larsson EM, Wikstrom J. Overview of neuroradiology. Handb Clin Neurol. 

2017;145:579-599. 

PubMed: PM28987196 

15. Sanchez-Catasus CA, Stormezand GN, van Laar PJ, De Deyn PP, Sanchez MA, 

Dierckx RA. FDG-PET for Prediction of AD Dementia in Mild Cognitive Impairment. A 

Review of the State of the Art with Particular Emphasis on the Comparison with Other 

Neuroimaging Modalities (MRI and Perfusion SPECT). Current Alzheimer research. 

2017;14(2):127-142. 

PubMed: PM27357645 

16. Hodolic M, Topakian R, Pichler R. (18)F-fluorodeoxyglucose and (18)F-flumazenil 

positron emission tomography in patients with refractory epilepsy. Radiology and 

oncology. 2016 Sep 1;50(3):247-253. 

PubMed: PM27679539 

http://www.ncbi.nlm.nih.gov/pubmed/28040805
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/brain-pet-ct-dementia.pdf?la=en
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/brain-pet-ct-dementia.pdf?la=en
http://www.ncbi.nlm.nih.gov/pubmed/26646994
https://www.england.nhs.uk/wp-content/uploads/2018/08/Positron-emission-tomography-Computed-tomography-guidelines-all-ages.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/08/Positron-emission-tomography-Computed-tomography-guidelines-all-ages.pdf
http://www.ncbi.nlm.nih.gov/pubmed/28987196
http://www.ncbi.nlm.nih.gov/pubmed/27357645
http://www.ncbi.nlm.nih.gov/pubmed/27679539
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17. Morales-Chacon LM, Alfredo Sanchez Catasus C, Minou Baez Martin M, Rodriguez 

Rojas R, Lorigados Pedre L, Estupinan Diaz B. Multimodal imaging in nonlesional 

medically intractable focal epilepsy. Frontiers in bioscience (Elite edition). 2015 Jan 

1;7:42-57. 

PubMed: PM25553362 

18. Hinds SR, 2nd, Stocker DJ, Bradley YC. Role of positron emission 

tomography/computed tomography in dementia. Radiol Clin North Am. 2013 

Sep;51(5):927-934. 

PubMed: PM24010914 

Epilepsy 

19. Verger A, Lagarde S, Maillard L, Bartolomei F, Guedj E. Brain molecular imaging in 

pharmacoresistant focal epilepsy: Current practice and perspectives. Rev Neurol 

(Paris). 2018 Jan - Feb;174(1-2):16-27. 

PubMed: PM28595975 

20. Cendes F. Neuroimaging in investigation of patients with epilepsy. Continuum 

(Minneapolis, Minn). 2013 Jun;19(3 Epilepsy):623-642. 

PubMed: PM23739101 

21. Garibotto V, Vargas MI, Seeck M, Picard F. PET/CT in the clinical evaluation of 

pediatric epilepsy. In: Cistaro A. (eds) Atlas of PET/CT in Pediatric Patients. Springer, 

Milano; 2014.  

 

http://www.ncbi.nlm.nih.gov/pubmed/25553362
http://www.ncbi.nlm.nih.gov/pubmed/24010914
http://www.ncbi.nlm.nih.gov/pubmed/28595975
http://www.ncbi.nlm.nih.gov/pubmed/23739101

