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Abstract: Objectives: We reported cases of amnestic mild cognitive impairment (MCI) without the core clinical fea-
tures of dementia with Lewy bodies (DLB) (dementia and spontaneous parkinsonism) with low uptakein 123|-
metaiodobenzylguanidine (MIBG) myocardial scintigraphy. Methods: During a 3-year period at a university clinic, we
had 254 patients with memory complaints; 106 men, 148 women; mean age 72.5 years (48-95 years). In all patients
we performed neurologic examination; memory tests including the MMSE, ADAScog, FAB and additional WMS-R; and
imaging tests including brain MRI, SPECT and MIBG scintigraphy. Results: The criteria of amnestic MCI were fulfilled
in 44 patients; and 13 of them (30%) showed low MIBG uptake. They had the following: uniformly elderly, with an
equal sex ratio, have relatively slow progression, preserved general cognitive function (MMSE 24.8/30). In addition to
memory impairment, they commonly showed low frontal function by FAB (12.5/18) and some had mild visual halluci-
nation (5). Other than memory disorder, they had autonomic disorder (nocturia in 7, constipation in 2, postural hy-
potension in one), REM sleep behavioral disorder (in 3) and occipital hypoperfusion by SPECT (in 5). Conclusion: This
cohort of multidomain amnestic MCI cases may present with early stage DLB because of the presence of low MIBG
uptake. Clinically, they commonly have low FAB, and may have visual hallucination, autonomic and sleep disorders.
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Introduction

Early differential diagnosis of memory disorder
is a challenge for neurologists. In contrast to the
focus on early-stage Alzheimer’s disease (AD)
[1,2], little is known about early-stage memory
disorder in dementia with Lewy bodies (DLB).
Recently, it is being acknowledged that DLB
may produce a wide spectrum of clinical symp-
toms, including dementia and spontaneous
parkinsonism (the core clinical features), to-
gether with depression, sleep disorder, and
autonomic disorder [3,4], using imaging bio-
markers indicating central dopaminergic deple-
tion (18F-fluorodopa positron emission tomogra-
phy etc.) [5] and peripheral noradrenergic de-
pletion (123l-metaiodobenzylguanidine [MIBG]
myocardial scintigraphy) [6,7]. Among these,
MIBG scintigraphy is based on evidences that
norepinephrine (NE) and MIBG have the same
mechanisms for uptake, storage, and release

[6]. There are 2 types of NE and MIBG uptake.
Uptake-1 (neuronal uptake), when the concen-
tration is low, depends on sodium and adeno-
sine triphosphate. Uptake-2 (extraneuronal up-
take), which takes place only when the concen-
tration is high, represents simple diffusion. De-
layed images are less dependent on uptake-2,
and more accurately reflect cardiac sympathetic
nerve activity as well as pathology [6,7]. Fu-
jishiro et al. recently reported two cases of am-
nestic mild cognitive impairment (MCl) who had
low MIBG uptake, without the core clinical fea-
tures of DLB [8]. We had 13 cases of amnestic
MCI without the core clinical features of DLB
with low MIBG uptake.

Materials and methods
During a 3-year period, we had 254 patients

with memory complaints at our university neu-
rology clinic; 106 men, 148 women; mean age
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72.5 years (48-95 years). In all patients we per-
formed neurological examination; memory tests
including the Mini-Mental State Examination
(MMSE; 0-30 scale, normal > 24) [9], the Alz-
heimer's Disease Assessment Scale-Cognitive
Behavior Section (ADAS-cog; 0-70 scale, nor-
mal < 10) [10], the Frontal Assessment Battery
(FAB; 0-18 scale, normal > 16) [11], and addi-
tional Wechsler Memory Scale Revised (WMS-R)
[12] if necessary; brain magnetic resonance
imaging (MRI); 99mTc-L,L-ethylcysteinate dimer
(ECD) - single-photon emission computed tomo-
graphy (SPECT). In addition, we performed MIBG
scintigraphy and the method of the test is de-
scribed previously [13]. Sensitivity and specific-
ity of MIBG scintigraphy is around 90% [13]. The
cut-off value of delayed MIBG images of the
heart to mediastinum (HM) ratio was 2.0 [6,13].
None had heart failure, diabetic neuropathy, or
none were taking serotonergic or any other
drugs that might interfere with MIBG scintigra-
phy [6].

MCI is diagnosed according to the following cri-
teria: Not normal for age, not demented (does
not meet criteria (DSM 1V, ICD 10) for a demen-
tia syndrome); Presence of cognitive decline -
self and/or informant report and impairment on
objective cognitive tasks; Essentially preserved
basic activities of daily living [1,14]. In addition,
amnestic MCI is diagnosed by: Presence of im-
pairment in memory [1,14]. All patients and
their families gave informed consent before
participating in the study. This study was ap-
proved by the Institutional Review Board.

Results

Among the 254 patients, 44 patients were diag-
nosed with amnestic MCIl; and 13 of 44 cases
(30%) showed low MIBG uptake (Figure 1).
None of 13 patients had the core clinical fea-
tures of DLB (dementia and spontaneous park-
insonism). None of 13 patients had hippocam-
pal atrophy by brain MRI scans using VSRAD
(Voxel-based Specific Regional analysis system
for Alzheimer's disease) MRl morphometry soft-
ware, or other neurological/ imaging abnormali-
ties relevant to the memory disorder.

The 13 patients had the following clinical char-
acteristics (Table 1): uniformly elderly (mean
age 78.9 years, 70-84 years), with an equal sex
ratio (7 male, 6 female), have relatively slow
progression (mean duration of memory disorder
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Figure 1 Representative cases of 123I-MIBG myocar-
dial scintigraphy. A: normal control (the HM ratio
2.84), B: Case 2 of 13 amnestic mild cognitive im-
pairment cases (the HM ratio 1.41). MIBG: metaiodo-
benzylguanidine; The HM ratio: the heart to mediasti-
num ratio; The cut-off value of delayed MIBG images
(4 hours after injection of 111 MBq MIBG, depend-
ing on uptake-1 [neuronal uptake], reflecting cardiac
sympathetic nerve activity) of the HM ratio was 2.0.
Reduced HM ratio indicates peripheral noradrenergic
depletion.

at arrival, 3.8 years, 1-7 years), preserved gen-
eral cognitive function (mean MMSE 24.8, 21-
30; mean ADAScog 12.2, 6-20). In addition to
memory impairment, these patients commonly
showed low frontal function by FAB (12.5/18, 8-
15) and some had mild visual hallucination (in
5); therefore, they are regarded multidomain
amnestic MCI [1,14]. Other than memory disor-
der, they had autonomic disorder (nocturia in 7,
urinary incontinence in 2, constipation in 2, pos-
tural hypotension in one), REM [rapid-eye move-
ment] sleep behavioral disorder (in 3), and oc-
cipital hypoperfusion by ECD-SPECT (in 5).

Discussion

It is important to identify MCI patients with a
higher risk of progression to dementia, since
early treatment might delay disease progression
[1,2]. However, identifying the causes of MCl is
not easy, even though management should be
individualized depending on the cause. Regard-
ing Lewy body pathology, approximately 8-17%
of neurologically normal subjects over 60 years
of age have Lewy bodies on postmortem exami-
nation, referred to as incidental Lewy body dis-
ease [15]. Previously, clinical clues to suggest
Lewy body pathology include postural hypoten-
sion [16], constipation [17], REM sleep behav-
ioral disorder [18] and depression [19]. Simi-
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Table 1 Thirteen patients with amnestic mild cognitive impairment without the core clinical features of DLB with reduced 123I-MIBG uptake.

Patient Age  Sex Cognitive status motor status
(years) duration _ fluctuation visual depression Hoehn tremor rigidity slow festinating
of MMSE FAB ADAS of hallucination anxiety Yahr gait gait

cognitive [0-30, [0-18, -cog cognitive [0-5]

problem  N>24] N>]16 [0-70, problem

at arrival N<10]

(years)
1 70 F 0 - - - -
2 74 M 0 - - - -
3 76 F 0 - - - -
4 77 M 0 - - + R
5 77 M 0 - - -+ -
6 78 F 0 - - + R
7 79 F 0 - - - -
8 80 M 0 - - - -
9 82 M 0 - - -+ -
10 82 F 0 - - - -
11 83 M 0 - - —+ -
12 83 F 0 - - + R
13 84 M 0 - R + R
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Autonomic and sleep status Neuroimaging Treatment
nocturia urinary bowel postural REM hipoccampal brain sympathetic (/day)
incontinence  movement syncope sleep atrophy hypoperfusion denervation
[N<2] behavioral by by by MIBG
[/week, disorder voxel based SPECT scintigraphy
N>3] VSRAD HM ratio
[N<2.0] [N>2.0]

- 7 - - 1.91

0

7 - - 1.86
- 7 - - np (no atrophy)

donepezil 5mg
none

donepezil 5mg

donepezil 10mg aripiorazol 12mg solifenacin 15mg

donepezil 5mg

1 - - - - 0.85 N donepezil 10mg
- : 7 : : 137
1 - 34 - - 1.38 donepezil 5mg
- - 7 - - 1.69 none
0 - 7 - - 1.19 donepezil 5mg
1 1.40 none
1.53 none

donepezil 10mg

MIBG: metaiodobenzylguanidine; MMSE, the Mini-Mental State Examination; ADAS-cog, the Alzheimer’s Disease Assessment Scale-Cognitive Behavior Section; FAB, the Frontal
Assessment Battery; REM, rapid eye sleep; MRI, magnetic resonance imaging; VSRAD, Voxel-based Specific Regional analysis system for Alzheimer's disease; SPECT, single-photon
emission computed tomography; eZIS, easy Z-score imaging system; MIBG, metaiodobenzylguanidine; HM ratio, the heart-to-mediastinum ratio; N, normal; np, not performed.
Note that slight slowness of gait was observed in 7, which is indistinguishable from that in normal ageing or that in Alzheimer’s disease.
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larly, some pathology-proven Lewy body disease
patients have shown amnestic MCI, before pro-
gressing to the core clinical features of DLB
(dementia and spontaneous parkinsonism)
[20,21,22]. However, it is regarded difficult to
ante-mortem diagnose such early-stage DLB
patients.

Using MIBG scintigraphy, Fujishiro et al. re-
ported two patients with a clinical diagnosis of
amnestic MCI who had low MIBG uptake, with-
out the core clinical features of DLB [8]. One
patient, 75-year-old male, had episodes of RBD,
visual hallucination, and spontaneous parkin-
sonism two years after amnestic MCl is diag-
nosed. The other patient, 62-year-old female,
developed amnestic MCI, and had occipital
hypo-metabolism on 18F-fluoro-D-glucose posi-
tron emission tomography (PET) scan. None of
both patients had diabetes and other cardiac
diseases that might affect the MIBG uptake.

In the present study, we described 13 amnestic
MCI cases without the core clinical features of
DLB (dementia and spontaneous parkinsonism)
with low MIBG uptake. Since sensitivity and
specificity of MIBG scintigraphy is high (around
90%) [13] and none of 13 patients had comor-
bid diseases or drugs that might affect MIBG
uptake [6,7,13], these patients most probably
have Lewy body pathology. In addition to mem-
ory impairment, these patients commonly
showed low frontal function by FAB [23] and
some had mild visual hallucination; therefore,
they are regarded multidomain amnestic MCI.
Other than memory disorder, they had auto-
nomic disorder (nocturia, constipation, postural
hypotension in one), REM sleep behavioral dis-
order, and occipital hypoperfusion by ECD-
SPECT [24]. All these features are rare in AD,
but are commonly reported in combination with,
or an isolated feature of, DLB
[16,17,18,19,23,24]. This cohort of multido-
main amnestic MCI cases may present with
early stage DLB because of presence of low
MIBG uptake. MIBG scintigraphy may help dif-
ferentiating early stage DLB from early stage AD
before full clinical features appear.

In conclusion, the present cohort of multido-
main amnestic MCI cases may present with
early stage DLB because of presence of low
MIBG uptake. Clinically, they commonly have
low FAB, and may have visual hallucination,
autonomic and sleep disorders.
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