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Dear editor
We read with interest the article by Mueller et al on a prospective, cross-sectional observational study using magnetic resonance 
spectroscopy (MRS) that monitored brain temperature and metabolites such as myo-inositol, choline, and N-acetylaspartate in 
patients with functional seizures (FSs), psychiatric controls (PCs), and healthy controls (HCs).1 Brain temperature was higher in 
FSs than HCs in the orbitofrontal cortex (OFC) and anterior cingulate gyrus (ACG) and lower in the occipital cortex and frontal 
lobe. PCs showed lower temperatures than HCs in the frontal lobe and cerebellum. Myo-inositol was higher in FSs than HCs in 
the precentral gyrus, posterior temporal gyrus, ACG and OFC, and choline was higher in the occipital lobe. Choline was higher in 
the ACG and OFC in PCs than HCs, and N-acetylaspartate was higher in the ACG. In FSs, brain temperature correlated with 
depression, quality of life, psychological symptoms, and disability, choline with disability, and myo-inositol with hostility, 
disability, and quality of life. The study is impressive, but some points require further discussion.

The first point is that abnormalities in MRS are generally nonspecific. An increased myo-inositol peak, as found in FSs, has 
also been seen in low-grade astrocytoma, progressive multifocal leukoencephalopathy (PML), Alzheimer’s disease, Down 
syndrome, regions of gliosis, cytomegalovirus infection, subacute sclerosing panencephalitis, ependymoma, or pantothenate 
kinase-associated neurodegeneration.2 The myo-inositol peak can be reduced in glioblastoma, and hepatic encephalopathy.2 

An elevated choline peak, as seen in FSs, has also been described in patients with neoplasms (e.g. glioblastoma, diffuse 
glioma, metastasis), demyelination, inflammation, and gliosis).3 An elevated N-acetylaspartate peak has also been reported in 
Canavan disease, cerebral ischemia, glioblastoma, and multiple sclerosis.4 Low N-acetylaspartate peaks have been reported in 
schizophrenia, high-grade gliomas, readionecrosis, carcinosis, and cerebral lymphoma.4 Therefore, we should know whether 
all these differential diagnoses were completely excluded in the included patients and controls.

The second point is that psychiatric patients are not the ideal control group. These patients often experience functional 
seizures.5 Therefore, we should know how many of the psychiatric patients serving as controls had functional seizures.

The third point is that body temperature and therefore brain temperature, depend not only on whether a patient has 
functional seizures, but also on infection status, comorbidities, and current medications.

The fourth point is that functional seizures should analysed not only by MRS, but also by electroencephalography 
(EEG), video EEG, neuropsychological and psychiatric assessment and cerebral imaging.

In summary, the interesting study has limitations that put the results and their interpretation into perspective. Removing 
these limitations could strengthen and support the study’s message. Before using MRS metabolites as biomarkers for 
functional seizures, several differential causes of increased or decreased MRS peaks must be thoroughly excluded.
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