Case Report

Localizing a metabolic focus during a functional
seizure with fluorodeoxyglucose positron emission
tomography-computed tomography

ABSTRACT

Traumatic brain injuries can lead to long-term mental seizures that are difficult to differentiate from dissociative psychogenic symptoms, respectively,
psychogenic nonepileptic seizures. Recent articles have drawn attention to the need of differentiation of psychological and brain trauma-related
symptoms in survivors of violence. This case study reflects a diagnostic step in a 20-year-male who reported to have been subjected to torture,
including blunt force to the head 2 years before examination. He suffers from episodical headaches followed by mental bouts of aggression and
restlessness. We performed a brain "®F-fluorodeoxyglucose positron emission tomography (PET)-computed tomography to identify a cerebral
correlate of the psychogenic seizures. The examination yielded a hypermetabolic focus in the frontal superior parasagittal region. Psychogenic
seizures can frequently be observed as culture-specific “idioms of distress” and can challenge diagnostic evaluation, especially in the victims
of violence with an additional history of blunt brain trauma. The advances in molecular imaging such as PET can be expected to play a crucial
role in forensic and clinical assessment in the increasing number of such patients.
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INTRODUCTION

Traumatic brain injuries can lead to long-term mental
seizures that are difficult to differentiate from dissociative
psychogenic symptoms, respectively, psychogenic
nonepileptic seizures (PNES).!"

It has been estimated that 10%-30% of patients with
suspected epilepsy in fact suffer from nonepileptic events.
Some authors suggest that head injury may contribute to the
pathogenesis of PNES.!"!

Recent articles have drawn attention to the need of
differentiation of psychological and brain trauma-related
symptoms in survivors of violence.? Treatment would
differ substantially, as culture-sensitive psychotherapy and
psychopharmological treatment would usually be provided in
PNES, which might be inefficient or might require substantial
adaptation of the treatment regime in brain trauma patients.
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We describe the case of a 20-year-male who reported to have
been subjected to torture in his home country Afghanistan
about 2 years ago. Afghan refugees have been recognized as
an especially highly distressed population in a recent review."!
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CASE REPORT

The patient reported to have been subjected to torture,
including blunt force to the head 2 years before examination.

He suffered from episodical headaches that were followed by
mental bouts of aggression and restlessness, with no history
of any symptom before the alleged torture.

No other illnesses were known. Neurological examination
was unremarkable. Electroencephalography (EEG)
and magnetic resonance imaging (MRI) of the brain
yielded no pathological findings; psychiatric assessment
yielded a diagnosis of posttraumatic stress disorder and
dysthymia.®

The “seizures” were refractory to long-term psychotherapy and
psychopharmaca. We performed a brain *F-fluorodeoxyglucose
("8F-FDG) positron emission tomography computed tomography
(PET-CT) (Siemens Healthineers, Biograph mCT 20, Erlangen)
to identify a cerebral correlate of the psychogenic seizures,
as it is done in the ictal PET.® During the presentation in
the nuclear medicine department, the patient developed a
“seizure” which was typical according to the accompanied
caregiver with headache and dysthymia. After information
and written consent, he was administered 177 MBq '®F-FDG
during the onset of one “seizure.” A software-based analysis
compared to an age-matched normal collective on a Syngovia
workstation (Siemens Healthineers, Erlangen) yielded a
hypermetabolic focus [Figure 1] in the frontal superior
parasagittal region, accentuated on the left side.
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Figure 1: *®F-fluorodeoxyglucose positron emission tomography-computed
tomography of the brain after voxel-based comparison of the metabolic
positron emission tomography images with an age-matched normal control
group a hypermetabolic focus in the left frontal area was found. The
illustrated statistical parametrical mapping images (right lateral, left lateral,
and superior and inferior views) show this area in red color (white arrows)

DISCUSSION

Etiology and demographics

Traumatic brain injuries can lead to seizures that are often
difficult to differentiate from dissociative psychogenic
symptoms, respectively, PNES.® Recent articles have drawn
attention to the need of better differentiation of psychological
and brain trauma-related symptoms in survivors of violence!”!
such as war or torture-related events who are frequently
suffering from a combination of both factors.

Clinical and imaging findings

The above-described brain metabolic brain study revealed
a hypermetabolic focus [Figure 1] in the superior frontal
parasagittal region. Psychogenic (dissociative or “conversion”
nonepileptic) seizures can frequently be observed as
culture-specific “idioms of distress”® and can challenge
diagnostic evaluation, especially in victims of violence, which
was the final diagnosis of the interdisciplinary team.

Treatment and prognosis

The patient continued with psychotherapy. Anticonvulsive
treatment was discussed, but according to a lack of data on
their successful use in PNES, not given. To our knowledge, it is
the first report of a metabolic PET-CT image of a patient during
the onset of a psychogenic seizure after suspect complex,
including psychological and possible blunt brain trauma.

Differential diagnoses

EEG or even Magnetic Resonance Tomography (MRT) are
frequently inconclusive in psychogenic seizures and might
not help to differentiate etiology. Advances in molecular
imaging such as especially '®F-FDG PET can be expected to
play a crucial role for differential diagnosis in forensic and
clinical assessment in the increasing number of such patients.
This might also be relevant in regard to forensic questions
such as those outlined in the UN/WMA Istanbul protocol for
the documentation and investigation of torture due to the
frequent combination of both factors.

CONCLUSION

Psychogenic seizures can frequently be observed as
culture-specific “idioms of distress” and can challenge diagnostic
evaluation, especially in the victims of violence with an additional
history of blunt brain trauma. Advances in molecular imaging
such as PET can be expected to play a crucial role in forensic and
clinical assessment in the increasing number of such patients.
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