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Abstract

superior colliculi in patients with PSP.

Hypometabolism in the fronto-mesial cortex and in the anterior cingulate cortex were reported in patients with
progressive supranuclear palsy (PSP). Severe neuronal loss, associated with gliosis and neurofibrillary tangles were
reported in the superior colliculi of patients with PSP in the initial clinico-neuropathological description of the disease
by Steele, Richardson and Olszewski. Nowadays, high-resolution positron emission tomography with [fluorine-18]
fluoro-D-glucose ('®F-FDG PET) with magnetic resonance (MR) image fusion can reveal hypometabolism in the

Keywords: Progressive supranuclear palsy; 18F-FDG PET; Superior
colliculi

Introduction

Clinical use of ®F-FDG PET is well established in neurodegenerative
disorders, especially in the diagnosis of dementia, since the early 90’s
[1,2]. Nevertheless, in recent years major progress has been made in the
spatial resolution of brain scans using high resolution PET camera and
fused MR images. These technological advances should improve the
semiology of brain abnormalities demonstrated by *F-FDG PET. We
report here that ¥F-FDG PET could demonstrate brainstem changes in
patients with progressive supranuclear palsy (PSP).

Case Report

A 56 year old woman presented with parkinsonism associated with
apathy, cognitive impairment, vertical supranuclear gaze palsy, walking
difficulties, postural instability with falls and dysarthria. Progressive
supranuclear palsy was suspected.

A BE-DOPA cerebral PET/CT, performed after injection of 72
MBq of ["*F]-DOPA, showed striatal dopaminergic uptake decrease
(predominating in the left side) as previously described [3] (Figure
1) and a MRI demonstrated midbrain atrophy, consistent with PSP
diagnosis.

A ®F-FDG cerebral PET/CT (mCT Flow 20, Siemens Medical
System) was performed 30 min after injection of 185 MBq of [**F]-FDG.
High-resolution reconstruction (image size=400 x 400, 3 iterations, 21
subsets, gaussian filtration 2mm) was performed. Visual analysis was
performed on PET images coregistered with MR images. FDG scan
revealed hypometabolism in the frontal cortex and in the anterior
cingulate cortex. Hypometabolism in the left caudate nucleus was also
seen (Figure 1). These anomalies have been previously reported in
patients with PSP [4-6].

Statistical analysis was made using a direct comparison of the
patient’s PET scans with a normal database of aged-matched control
subjects using Scenium VD20 software (Siemens Medical Solutions).
Database comparison detected hypometabolism in the midbrain,
particularly the superior colliculi (Figure 2) where neuronal loss, gliosis
and neurofibrillary tangles were previously described on microscopic
findings in PSP patients [7,8]. The midbrain is implicated in balance
and eye movement control [9,10].

Discussion

These new images in a patient with PSP underline the progress
made by MRI and PET, which are now able to show very small changes
associated with neurodegenerative diseases. Imaging is playing an
increasingly important role in the management of dementia patients;
the objective is to find specific signs of each disease. This example of
hypometabolism in patient with PSP in the superior colliculi, confirmed
by the statistical analysis (with a Siemens Medical Solution software
available on all recent Siemens PET cameras), will also lay emphasis on
the absolute necessity to look at new PET images in a different manner:
look for small changes on PET/MR fused images.

Hypometabolism of the superior colliculi, which has not yet
been described to our knowledge, is consistent with the first clinico-
neuropathological description of the disease by Steele, Richardson and
Olszewski published in 1964, but further investigations are required
to consolidate this finding in PSP patients. Comparison of superior
colliculi’s metabolism should be made between patients with PSP
and patients with Parkinson disease and other atypical or secondary
parkinsonism.

Conclusion

High resolution F-FDG PET allowed detecting hypometabolism
on very small midbrain structures damaged in PSP patients.
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Figure 1: Hypometabolism in the frontal cortex, predominating on the left side and on the left caudate nucleus on '®F-FDG PET and MR image fusion (white arrow, A)
confirmed by normal subjects database comparison (B) and image fusion between database comparison and MRI (C). Bilateral '®F-DOPA striatal uptake decrease on
8F-DOPA PET predominating on the left side (yellow arrow, D).

Figure 2: Hypometabolism in the superior colliculus (red arrow) on 18F-FDG PET and MR image fusion (A) confirmed by normal subject database comparison (B), and
image fusion between database comparison and MRI (C). In the black square, schematic anatomical axial view of the location of the superior colliculus (red arrow).
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