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CASE REPORT

A Case of Creutzfeldt-Jakob Disease
Showing Decreased Cerebral Blood Flow
on Tc-99m ECD SPECT at an Early Stage

Pacient s Creutzfeldtovou-Jakobovou nemoci se snizenym
prokrvenim mozku na Tc-99 ECD SPECT v pocatcich choroby

Abstract

This report presents the case of a Japanese man who presented with disturbed position sense Y. Suzuki, M. Oishi,

in his left leg and later developed ataxia. Tc-99m ECD SPECT showed reduced perfusion M. Ishihara, S. Kamei

in the parieto-temporal regions, especially in the left temporal area, although there were Division of Neurology, Department

no abnormalities on the first MRI-diffusion-weighted images (DWI). After the first MRI, he of Medicine, Nihon University School

developed a disturbance of short-term memory, disorientation, and myoclonus of the left of Medicine, Tokyo, Japan

upper extremity, and he could no longer utter words. One month after the first MR, re-

peat MRI-DWI showed bilateral abnormalities in the cerebral cortex, putamen, and caudate D=

head. A cerebrospinal fluid (CSF) test revealed that CSF 14-3-3 protein was positive, and the Yutaka Suzuki, MD, PhD

neuron-specific enolase (NSE) level was 300 pg/ml. The prion protein gene showed M/M Division of Neurology,

polymorphism at codon 129. On the basis of his symptoms, clinical course, and laboratory Department of Medicine

findings, the patient was diagnosed as having probable Creutzfeldt-Jakob disease (CJD). Nihon University School

These results suggest that SPECT may be more sensitive than MRI for detecting the abnor- of Medicine,

malities of sporadic CJD. 30-1 Oyaguchikami-machi,
Itabashi-ku

Souhrn 173-8610 Tokyo, Japan

Prezentujeme kazuistiku pacienta japonského ptvodu, u néjz doslo k poruse polohocitu nalevé e-mal!: . .

dolnikoncetiné a pozdéji k rozvojiataxie. Tc-99m ECD SPECT prokazal snizenou perfuziv parieto- suzuki.yutaka@nihon-u.ac.jp

temporalnichoblastech, obzvlastévlevé temporalnioblasti, pfestoZze naprvnich difuznévazenych .

MR sekvencich nebyly nalezeny zadné abnormity. Po prvnim MR doglo u pacienta k rozvoji Accepted for review: 13. 4. 2010

poruch kratkodobé paméti, dezorientaci a myoklonu levé horni koncetiny, pacient nebyl Accepted for press: 18. 10. 2010

schopen vyslovit jediné slovo. MR-DWI provedené mésic po prvnim MR prokazalo bilateraln{
abnormity v mozkové kdre, putamen a nucleus caudatus. PFi vysetfeni likvoru byl pozitivni

ndlez proteinu CSF 14-3-3 a hladina neuron-specifické enoldzy dosahovala 300 pg/ml. Key words

Pacient je nositelem M/M polymorfizmu na kodonu 129 genu pro prionovy protein. Na za- Creutzfeldt-Jakob disease — early stage —
kladé téchto symptomd, klinického prabéhu a laboratornich vysetfeni byla u pacienta dia- MRI — SPECT - cerebral blood flow
gnostikovéna Creutzfeldtova-Jakobova nemoc (CJD). Tyto vysledky naznacuji, ze SPECT vyset-

feni by pfi zjistovani abnormit sporadické CJD mohlo byt citlivéjsi nez MR. Kli¢cova slova

Creutzfeldtova-Jakobova nemoc —
pocatek choroby — SPECT — prokrveni
mozku
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A CASE OF CREUTZFELDT-JAKOB DISEASE SHOWING DECREASED CEREBRAL BLOOD FLOW ON TC-99M ECD SPECT AT AN EARLY STAGE

Fig. 1. a) MRI at 2 months after onset (September 2005). Axial DWI shows no abnormalities. b) MRI at 3 months after
onset (October 2005). Axial DWI shows bilateral abnormalities in the cerebral cortex, putamen, and caudate head.

Introduction

Creutzfeldt-Jakob disease (CJD) is a neuro-
degenerative disorder caused by an ab-
normal prion that promotes refolding of
native proteins, disrupts cell function,
and causes cell death, because the num-
ber of misfolded protein molecules incre-

ases exponentially. Diagnosis is difficult
unless the patient presents with typical
symptoms, such as progressive dementia
and myoclonus. MRI diffusion-weighted
imaging (DWI) is useful for the accurate
diagnosis of CJD at an early stage [1,2].
This report presents the case of a Japa-

nese man who developed disturbed posi-
tion sense in his left leg followed by ata-
xia. Single photon emission computed
tomography using technetium-99m ethyl
cysteinate dimer (Tc-99m ECD SPECT)
showed reduced perfusion in the parieto-
temporal regions, especially in the left

Fig. 2. In September, single photon emission computed tomography (SPECT) images using technetium-99m ethyl cystei-
nate dimer (ECD) show reduced perfusion in the parieto-temporal regions, especially the left temporal area.

212

Cesk Slov Neurol N 2011; 74/107(2): 211-214

CSNN 2011-2.indb 212

30.3.2011 9:19:39



1 INEEn

a_________HE§ )

A CASE OF CREUTZFELDT-JAKOB DISEASE SHOWING DECREASED CEREBRAL BLOOD FLOW ON TC-99M ECD SPECT AT AN EARLY STAGE

temporal area, although there were no
abnormalities on MRI-DWI and there was
no periodic synchronous discharge (PSD)
on electroencephalography (EEG) in the
early stage.

Case report

The patient was a 73-year-old farmer. He
had previously undergone thoracoplasty
because of pulmonary tuberculosis at the
age of 23 years and an appendectomy
at the age of 40 years. He noticed stif-
fening of both ankles in August, 2005.
His ability to walk became unstable later
that month. He was admitted to our hos-
pital in early September 2005. A neuro-
logical examination at the time of admis-
sion revealed mild ataxia of both feet,
a slightly disturbed position sense in the
left foot, and a wide-based gait. Mini-
-mental state examination (MMSE) score
was 28 (normal, >24). No hand or foot
myoclonus was observed. No abnormali-
ties other than mild age-related atrophy
were observed on CT and MRI, including
DWI (Fig. 1a). Tc-99m ECD SPECT was
performed and showed reduced perfu-
sion in the parieto-temporal regions,
especially the left temporal area (Fig. 2).
The patient showed no signs of cognitive
deterioration at the time of the SPECT
examination. A thorough examination
showed no malignancies, thus ruling out
paraneoplastic cerebellar syndrome. In
addition, anti-neuronal antibodies such
as anti-Hu and anti-Yo were negative.
Electroencephalography (EEG) showed

a small number of slow waves (6-7 Hz)
among the normal waves (Fig. 3a). In
gradual fashion, his speech became ex-
plosive. Disturbance of short-term me-
mory and disorientation developed in
late September. He then lost the ability
to form words, and myoclonus in the left
upper extremity developed in early Octo-
ber, followed by an involvement of the
right upper extremity later that month.
CJD was therefore suspected, and MRI
was repeated. MRI-DWI showed bilateral
abnormalities in the cerebral cortex, pu-
tamen, and caudate head (Fig. 1b). Ce-
rebrospinal fluid (CSF) examination re-
vealed that 14-3-3 protein was positive,
and the neuron-specific enolase (NSE)
level was 300 pg/ml. The prion pro-
tein gene showed M/M polymorphism
at codon 129. On the basis of his sym-
ptoms, clinical course, and laboratory
findings, the patient was diagnosed
as having probable CJD. In November,
EEG showed increased theta and delta
waves, and continuous, periodic, syn-
chronous discharges (PSD) at 1 Hz (Fig.
3b). The patient then developed akine-
tic mutism and died eight months after
the onset of symptoms. An autopsy was
not performed.

Discussion

MRI, especially MRI-DWI, is useful for the
diagnosis of CJD even at an early stage.
Abnormalities on MRI-DWI can be detec-
ted in patients with prion disease prior
to development of brain atrophy or ty-

pical symptoms such as progressive de-
mentia and myoclonus [1,2]. Decreased
regional cerebral blood flow (CBF) can
be seen on SPECT before brain atrophy
appears on CT [3]. However, few studies
have addressed the sensitivity of MRI
or SPECT for detecting CJD abnormali-
ties. Generally, some inherited prion di-
seases (Gerstmann-Straussler-Scheinker
syndrome, familial CJD, and fatal familial
insomnia) demonstrate cerebellar sym-
ptoms, normal cerebellar MRI, and de-
creased CBF on SPECT [4,5].

Sporadic CJD is classified into six types,
MM1, MV1, VW1, MM2, MV2, and VV2,
in combination with a band pattern (type
1 and type 2) of prion protein on Wes-
tern blots and M or V of codon 129 po-
lymorphism (M/M, M/V, V/V) [6]. MM2
type is further classified into cortical and
thalamic forms. However, the thalamic
form does not show PSD, and no ab-
normalities are observed on MRI [7,8].
Hamaguchi et al [9] reported a case of
MM2 thalamic form with decreased
blood flow in the bilateral thalamus from
the early stage. On the basis of his sym-
ptoms, clinical course, and laboratory
findings, the patient was diagnosed as
having probable CJD. MM1 was suspec-
ted in the present case because myoclo-
nus and PSD on EEG were seen during
the disease course, although an auto-
psy and Western blotting were not per-
formed. Thus, decreased CBF on SPECT
might also be observed earlier than ab-
normalities on MRI even in sporadic CJD,
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Fig. 3. a) Electroencephalography (September, 2005) shows a small number of slow waves (6-7 Hz) among the normal
waves. b) Electroencephalography (November, 2005) shows continuous periodic synchronous discharges (PSD) at 1 Hz.
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including MM1. SPECT may be more
useful for visualizing the affected area
at an early stage. Although the detai-
led mechanism is unclear, the deposition
of prion-impaired neurons and glial cells
may decrease CBF.

MRI is usually performed earlier than
SPECT in patients who develop ataxia of
unknown origin. However, CJD should be
suspected if reduced CBF is observed in
patients without any abnormal findings
on MRI, and MRI should then be repea-
ted, while other examinations, such as
CSF NSE and 14-3-3 protein levels, should
also be performed.
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Hlavni témata sjezdu

Spanek a kardiovaskularni choroby
Nespavost, uzkostné poruchy, deprese
Spanek, poruchy vyzivy a metabolismu
Spanek a CHOPN

Spanek a kvalita zivota

Poruchy circadidnni rytmicity
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V ramci nasich snah stati se civilizovanymi jsme mnohé obétovali svému pohodli. Zkracujeme vzdalenosti a navysujeme rychlost transportu, ale diky novym
moznostem se nam dostava jen vétsi uspéchanosti a z toho prameniciho stresu. V marné touze osedlat ¢as nasimi potfebami, které s novymi moznostmi
geometrickou fadou narustaji, zjistujeme, Ze se ndm casu stéle vice nedostava. Na kazdém kroku a v kazdém okamziku se snazime $etfit fyzickou namahu,
ale viibec se tim nestdvame zdatnéj$imi. Navykli jsme si nasi potravu ¢init hojnou kvantitou i kvalitou, vSudyptitomnou, ale nase téla timto blahobytem trpi.
Vytesili jsme béhem poslednich staleti lé¢bu fady nemoci, a tak se vyrazné prodlouzil vék doziti, ale tim se lidstvo zaplavuje fadou nemoci stati, dfive nepo-
znanych. Se viemi témito zménami je bezpodminecné spjat novy Zivotni styl. Organizmus je vystaven novym podminkam prostiedi, a tak dochdzi k poru-
chém jeho regulace. Organizmus je regulovan ¢asové z jedné tietiny délky Zivota ve spanku, ale bude tomu tak urcité vétsi mérou, nebot pravé ve spanku neni
organizmus zatéZovan télesnym a dusevnim vydejem. Pojdme se spolecné zamyslet nad problematikou civiliza¢nich nemoci ve spojitosti se spankem, v fjnu
2011, tedy v Rozmberském roce, pfimo v sidle Slechtického rodu, ktery zde pred 400 lety ukon¢il své tehdejsi takika 400 let trvajici panovani a pokusme se
posoudit zmény, jez od té doby nastaly a promitly se do problematiky zdravi a nemoci. Jak by se totiz dalo vytusit z indicii zejména z poslednich let panovani
rodu Rozmberkd, Zivot na jejich dvore by bylo mozno vnimat jako jednu z kolébek civiliza¢nich nemoci.

Spanek, stafi a neurodegenerativni nemoci
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