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Abstract

Kii ALS/PDC.

Background: Amyotrophic lateral sclerosis and parkinsonism-dementia complex in the Kii peninsula, Japan (Kii
ALS/PDC) is an endemic and rare neurodegenerative disease. We conducted positron emission tomography (PET)
study using C-11 CFT (2-b-carbomethoxy-3b-(4-fluorophenyl) tropane) and C-11 Raclopride for two patients with

Objective and methods: Patient #1 was 64 years old male having 12 years’ duration of the illness. Patient #2
was 68 years old female having 7 years’ duration of the illness.

Results: In patient #1, CFT-PET showed marked decreased uptake in the bilateral corpus striatum, almost
no signal in the posterior part of the putamen. RAC-PET showed mild decrease in the bilateral caudate nucleus
and slight increase in the posterior part of the putamen. In patient #2, CFT-PET showed severe decrease in the
bilateral corpus striatum, marked decrease in the posterior part of the putamen and in the caudate nucleus. RAC-
PET showed the mild decrease in the bilateral corpus striatum.

Conclusion: These results were compatible with L-dopa resistant Parkinsonism and similar to those of PSP.

Keywords: Dopaminergic  positron emission tomography;
Amyotrophic lateral sclerosis; Parkinsonism-dementia complex; Kii
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Introduction

Amyotrophic lateral sclerosis and parkinsonism-dementia complex
(ALS/PDC) is an endemic and rare neurodegenerative disease common
intheKii peninsula, Japanand the Guam Island [1-3]. ALS/PDCclinically
shows combination of Parkinsonism, dementia and motor neuron
symptoms and neuropathologically accumulation of tau, a-synuclein
and transactivation responsive region (TAR)-DNA-binding protein of
43 kDa (TDP-43) in the central nervous system. Parkinsonism of ALS/
PDC is clinically indistinguishable from that of Parkinson’s disease
(PD), except for L-DOPA resistance. Neuroradiological background
regarding Parkinsonism of Kii ALS/PDC has not been investigated
so far. We conducted a positron emission tomography (PET) study
using "'C-2-b-carbomethoxy-3b-(4-fluorophenyl) tropane (CFT) and
"'C-raclopride (RAC) in two patients with Kii ALS/PDC to evaluate pre-
and post-synaptic dopaminergic function.

Objectives and Methods

Two patients with Kii ALS/PDC participated in the study. The
patients were diagnosed by the diagnostic criteria [4]. Patient #1 was a
64 year old male who had lived with the illness for 12 years. His mother
and brother also had ALS/PDC (Figure 1A). He developed bradykinesia
and dementia at age 53. During PET, the mini mental state examination
(MMSE) score was unevaluable and he demonstrated L-DOPA-
resistant Parkinsonism of Hoehn-Yahr’s stage 4 and pyramidal tract
signs. He was diagnosed with probable ALS/PDC. Gene analysis of this
patient has not been done. Patient #2 was a 68 year old female who lived
with the illness for 7 years. Her father and mother also had ALS/PDC
(Figure 1B). She developed bradykinesia and poor memory at age 61.
L-DOPA was effective only for 1 year after disease onset. During PET,

the MMSE score was 28/30 and she demonstrated apathy, L-DOPA-
resistant Parkinsonism of Hoehn-Yahr’s stage 4.5 and pyramidal tract
signs. Six years later, she was diagnosed with definite Kii ALS/PDC on
neuropathological evaluation. Briefly, nerve cell loss and neurofibrillary
tangles were chiefly observed in the nuclei of the brainstem, limbic
system, medial temporal cortex and frontal cortex. a-synuclein
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Figure 1A: Shows the pedigrees of two patients. The numbers located near
square or circle means age of onset/age of death.
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Figure 1B: A PET study using 11C-2-b-carbomethoxy-3b-(4-fluorophenyl)
tropane (CFT) and 11C-raclopride (RAC) in two patients with Kii ALS/PDC.

accumulation was also observed in the nuclei of the brainstem, limbic
system and neocortical lesion. Gene analysis of this patient excluded
C9orf72 mutation [5]. CFT-PET and RAC-PET were conducted in both
patients on dopaminergic medication to evaluate pre- and post-synaptic
dopaminergic function as previously described [6]. Furthermore, MRI
and fluorodeoxyglucose (FDG)-PET in both patients and Pittsburgh
compound B (PiB)-PET study in patient #1 were conducted to evaluate
brain atrophy, glucose metabolism and amyloid protein burden in the
brain, respectively.

Results

In patient #1, brain MRI revealed mild atrophy of the frontal and
temporal lobes. FDG-PET showed glucose metabolism decrease in the
bilateral temporal and parietal lobes. PiB-PET was negative. CFT-PET
showed marked CFT decrease in the bilateral corpus striatum; notably,
there was almost no signal of CFT in the posterior part of the putamen.
RAC-PET showed mild RAC decrease in the bilateral caudate nucleus and
slight RAC increase in the posterior part of the putamen (Figure 2A).

In patient #2, brain MRI revealed moderate dilatation of the lateral
ventricle and mild atrophy of the temporal lobe. FDG-PET showed
severe glucose metabolism decrease in the right temporal lobe and
lower part of the right parietal lobe and a mild decrease in the left
medial temporal lobe. CFT-PET showed severe CFT decrease in the
bilateral corpus striatum; notably, there was marked CFT decrease
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Figure 2: A PET study using "C-2-b-carbomethoxy-3b-(4-fluorophenyl)
tropane (CFT) and ""C-raclopride (RAC) in two patients with Kii ALS/PDC.

in the posterior part of the putamen and caudate nucleus. RAC-PET
showed mild RAC decrease in the bilateral corpus striatum (Figure 2B).
Relatively mild RAC increase in the posterior part of the putamen in both
patients reflected compensatory up-regulation and/or dopaminergic
depletion. CFT-PET and RAC-PET showed no remarkable laterality in
these two patients.

Discussion

CFT-PET study of both patients revealed marked pre-synaptic
dopaminergic dysfunction, suggesting severe neuronal degeneration
of the substantia nigra, consistent with the neuropathological findings
of patient #2. The RAC-PET study also revealed mild post-synaptic
dysfunction, suggesting neuronal degeneration within the corpus
striatum. Furthermore, L-DOPA -resistant Parkinsonism after the short
period of effectiveness may be related not only to the degeneration of
the corpus striatum but also to that of the pallidum and thalamocortical
pathway, consistent with the neuropathological findings of patient #2.
These pre- and post-synaptic dysfunctions may be related to tau and
a-synuclein pathology and neuronal cell loss in these lesions [7].

Snow et al. reported PET study using 18F-6fluorodopa on four
Guamaninan ALS, eight Guamanian PDC and seven clinically normal
Guamanians and observed severe pre-dopaminergic dysfunction in
Guamaninan PDC, moderate in Guamaninan ALS and mild even
in clinically normal Guamanians. They insisted that nigrostriatal
dopaminergic lesion in Guamanian Parkinsonism is difficult to
discriminate from that in idiopathic Parkinsonism [8]. Taken together
with Snow’s report and our report, severe pre-synaptic dopaminergic
dysfunction was revealed common feature between Kii ALS/PDC and
Guam ALS/PDC. The post-synaptic dopaminergic function has not
been examined in Guam ALS/PDC patients, therefore we could not
comment on the utility to provide a differential diagnosis, based on
dopaminergic PET imaging. There is no PET study regarding ALS/PDC
in Papua state in Indonesia.

Regarding discrimination from other Parkinsonism, these patterns
of pre- and post-synaptic dopaminergic dysfunction of Kii ALS/PDC
were similar to those of progressive nuclear palsy (PSP), as shown by
the decreased uptake of CFT-PET and relatively spared uptake of RAC-
PET [9]. Thus, Kii ALS/PDC may be discriminated from PD, wherein
preserved post-synaptic function and obvious laterality is observed, and
multiple system atrophy, wherein severe post-synaptic dopaminergic
dysfunction exists [8]. And to discriminate from PSP, other clinical
findings and neuroimaging study, like preserved eye movement or
decrease of iodine I 131 metaiodobenzylguanidine (MIBG) uptake in
Kii ALS/PDC [10,11], are useful.

Conclusion

According to dopaminergic PET studies, Kii ALS/PDC showed
severe pre-synaptic dopaminergic dysfunction, relatively spared post-
synaptic dopaminergic dysfunction and no obvious laterality. These
results were similar to those of PSP. Although this study is limited by
the number of patients, dopaminergic PET study may be useful for
differential diagnosis from PD and MSA. To reveal the timing of the
defect in dopaminergic synaptic functions, time course observation
would be of interest for future analysis.
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