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Diagnosing autoimmune encephalitis: a role for 18F-FDG PET imaging 
 

 Autoimmune encephalitis (AE) can be hard to diagnose because its symptoms can vary 
widely and may be similar to symptoms of other illnesses or disorders. When a patient is in the 
hospital with symptoms that may point to AE, they typically undergo a series of tests and 
evaluations to determine if a diagnosis of AE is likely. These test results help doctors decide 
whether or not to begin immunotherapy treatment, the normal standard of care for AE. 
Eventually patients get antibody testing to more precisely diagnose specific types of AE and 
refine treatment.  
 
 Typically, an MRI scan is included in the standard battery of tests when a patient with 
potential AE arrives at the hospital. MRI, magnetic resonance imaging, is a technique that uses 
a strong magnet to identify areas of the brain that may be overly active. Particular patterns of 
activity that can be seen with MRI, such as increased activity in brain regions including the 
hippocampus, are often associated with AE1. However, many patients with AE have normal-
looking MRIs, so MRI is not a perfectly accurate tool for diagnosis. A different type of diagnostic 
imaging called 18F-FDG PET might be able to detect certain types of encephalitis that would be 
missed with MRI1. 
 
What is 18F-FDG PET? 
 

18F-FDG PET imaging, which stands for [18F]fluorodeoxyglucose positron emission 
tomography, uses a radioactively labeled glucose molecule to identify parts of the body or brain 
that have unusual amounts of activity. Glucose is the body’s main source of energy, so PET 
scans allow doctors to visualize areas that have high energy metabolism, or hypermetabolism. 
An area that is more active uses more glucose and shows up more strongly on a PET image. 
FDG PET is often used in cancer diagnosis because it can be used to locate parts of the body 
where cancer cells are growing and using a lot of extra energy2,3. 
 
 FDG PET imaging is also useful for identifying patterns of activity in the brain that are 
often associated with AE1,4. Many patients with a specific type of AE called limbic encephalitis 
who receive an FDG PET scan have hypermetabolism in a part of the brain called the medial 
temporal lobe5,6. This part of the brain is involved with emotion and memory, which are often 
related to symptoms of AE. However, there is no one signature activation pattern that is 
consistently associated with limbic encephalitis, and other patients have shown patterns of 
unusually low metabolism (hypometabolism) in the medial temporal lobe or hypermetabolism in 
different brain regions, such as parietal and occipital lobes1,9.  
 
 Another subtype of AE called anti-NMDA receptor encephalitis may also be easier to 
diagnose with FDG PET than with MRI7. This type of encephalitis that affects NMDA glutamate 
receptors in the brain is often associated with hypermetabolism of glucose in the frontal and 
temporal lobes and hypometabolism in the occipital lobe7. A study at Johns Hopkins looked at 
PET and MRI scans of 5 patients with anti-NMDA receptor encephalitis and found that all 5 had 
abnormal FDDG PET scans but no abnormalities detected with MRI scans1.  
 

Doctors have been able to diagnose these types of AE based on FDG PET results, even 
when that patient’s MRI scans appear normal4. One study of AE patients found that 85% had 
abnormal FDG PET scans, a greater percentage than for either MRI or EEG, suggesting that 
FDG PET may be a more sensitive measure8. For these reasons, researchers believe FDG PET 
may be an important tool for getting specific and precise diagnoses of AE6.  
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PET vs MRI 
 
 One drawback of using PET scans for early diagnosis is that they are typically not as 
quick and easy to obtain as an MRI. Many hospitals require time to schedule PET imaging so it 
cannot be completed when a patient is in the hospital with possible AE symptoms that need to 
be evaluated. MRI, on the other hand, can usually be performed on an emergency basis, so 
these results can be obtained more quickly and guide early treatment decisions10,11. 
 

Another argument against implementing PET imaging as part of an initial battery of tests 
to diagnose AE is that a small amount of radiation is injected into the body in the form of the 
radioactive glucose tracer. However, many patients with AE symptoms already get PET scans 
of the body to check for tumors, so performing a PET scan of the brain at the same time would 
not require any extra radiation and could help doctors to get more information on what is going 
on in the brain6.  
 

More research will be needed to determine exactly how accurate FDG PET can be at 
diagnosing different subtypes of AE, but since PET scans offer more precise diagnostic powers 
than MRIs, FDG PET shows promise as another tool to help with the diagnosis of AE.  
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