Case Report

A case of crossed cerebellar diaschisis on follow-up
positron emission tomography/computed tomography
with ('8F) fluoro-D-glucose after treatment for glioblastoma

ABSTRACT

Crossed cerebellar diaschisis (CCD) represents the reduction of blood flow, metabolism, and oxygen consumption in the cerebellar hemisphere
contralateral to a cerebral focal lesion. This phenomenon is the result of remote metabolic effects of cerebral lesions and it has been described
since the first attempts for functional imaging of the brain, almost 40 years ago. Nevertheless, its clinical significance remains uncertain and
new ways to use imaging of CCD for prognosis or assessment of novel therapies are being investigated. In this report, we present treatment for
glioblastoma as a cause of CCD imaged on positron emission tomography/computed tomography with (*F) fluoro-D-glucose in our department.
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INTRODUCTION

Crossed cerebellar diaschisis (CCD) is defined as the reduction
of blood flow, metabolism, and oxygen consumption in the
cerebellar hemisphere contralateral to a supratentorial focal
lesion.!"? This phenomenon was discovered and described
during the first attempts for functional imaging of the brain,”!
and although it has been demonstrated in animals and
humans with various types of lesions, its clinical significance
remains uncertain.”! CCD has been reported on positron
emission tomography/computed tomography (PET/CT)
studies with ("®F) fluoro-D-glucose (FDG) for the assessment
of brain lesions or as an incidental finding. In this report, we
present a case of CCD imaged on follow-up PET/CT with ('®F)
FDG in a patient who had received treatment for glioblastoma
multiforme.

CASE REPORT
A 53-year-old woman with a history of glioblastoma

multiforme in the left basal ganglia was referred to our
department for PET/CT with ('8F) FDG. The patient had been
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initially treated with surgery and radiation. Two years later,
recurrence of the tumor had occurred and she had been
treated with y-knife and a chemotherapy regimen. One
month after the end of treatment, the patient was referred
for PET/CT for the evaluation of response. The uptake of ('*F)
FDG was diffusely decreased in the left cerebral hemisphere
and also in the right cerebellar hemisphere [Figure 1], which
is the characteristic image for CCD.

DISCUSSION

CCD is one of the first reported and most studied phenomena
of remote metabolic depression, which result from the
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Figure 1: Crossed cerebellar diaschisis in positron emission tomography/computed tomography with (**F) fluoro-D-glucose in a 53-year-old woman with
a history of glioblastoma multiforme in the left temporal lobe, after treatment for recurrence. The patient had initially been treated with surgery and
radiation and, 2 years later, with y-knife and chemotherapy for recurrence. The uptake of (**F) fluoro-D-glucose is diffusely decreased in the left cerebral

hemisphere and in the contralateral cerebellar hemisphere

disruption of synaptic networks by focal brain lesions.*"!
In CCD, the affected pathway is the glutamatergic crossed
corticopontocerebellar descending pathway, which is
predominantly excitatory.?

CCD was imaged for the first time in 1981 by Baronetal.ina
patient with stroke who underwent PET with inhaled 'O, for
quantification of cerebral blood flow and oxygenation.”! Since
then, the concept of CCD has been closely associated with the
attempts of nuclear medicine for functional imaging of blood
flow, oxygenation, and metabolism of the brain with various
modalities and radiopharmaceuticals, such as PET with
°0,, ("*0) H,0, ("*F) FDG or SPECT with (*™Tc) Tc-HMPAO, (*"Tc)
Tc-ECD, (') IMP, and for quantification of these parameters
with various indices, such as regional cerebral blood flow and
regional cerebral glucose metabolism.P! Irrespective of the
radiotracer, the modality, and the targeted mechanism, the
characteristic imaging pattern of CCD consists of diffusely
decreased uptake in the affected cerebral hemisphere and
in the contralateral cerebellar hemisphere.

The wide use of PET/CT with ('®F) FDG for functional imaging
of metabolism is a result of the incidental imaging of
anatomically and clinically occult CCD.® The most common
cause of CCD is stroke and it is prevalent in approximately
50% of patients with cortical or subcortical strokes.” CCD
has been almost exclusively studied in patients with stroke
and the phenomenon’s topography and time course have
been correlated with the respective stroke’s features.?3l
Nevertheless, specific clinical correlations of CCD have not
been proven and its significance as a prognostic marker for
the outcome of ischemic strokes has not been elucidated.
There are also reports of other causes of CCD, such as head
injury, encephalitis, epilepsy,” and Creutzfeld—Jacob disease.®!

CCD in PET/CT with (®F) FDG in patients with primary and
metastatic tumors of the brain, including glioblastoma, as
in the patient presented in this study, has been sporadically
reported.”'” Although the patients in these studies had
also received treatment such as resection, radiation, and/or
chemotherapy, the appearance of CCD was not specifically
correlated with any of these interventions; it was rather used
as a prognostic marker for the overall survival or to highlight
the significance of metabolic characterization with ('*F)
FDG PET/CT, especially when complemented with other
radiotracers, such as ('®F) fluoro-L-dihydroxyphenylalanine
or modalities, such as PET/magnetic resonance imaging."
It has also been hypothesized that the appearance of CCD,
particularly when accompanied by clinical symptoms, might
be a sign of occult recurrence with widespread invasive
disease.!"!

CONCLUSION

Diaschisis is a 100-year-old concept that describes remote
metabolic effects of focal lesions of the brain. The clinical
significance of these effects has not yet been documented.
Nevertheless, neuroscientists are investigating new ways
to use the ability to image and quantify these effects with
the help of nuclear medicine, either for prognosis or for the
assessment of noninvasive neuromodulation techniques as
potential therapeutic options for stroke and other brain
lesions.*10

This case report adds to the limited literature on the
appearance of CCD in follow-up PET/CT examinations
with (*®F) FDG in patients after treatment for glioblastoma
and highlights the need for further investigation of the
phenomenon through nuclear medicine imaging methods,
in order to establish its clinical utility.
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