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Cardiac 123I-meta-iodobenzylguanidine (MIBG)
uptake in dementia with Lewy bodies: comparison
with Alzheimer’s disease
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Abstract
Cardiac 123I-meta-iodobenzylguanidine
(MIBG) uptake was measured in 11 pa-
tients with dementia with Lewy bodies
(DLB), 10 patients with Alzheimer’s dis-
ease (AD), and 10 age matched control
subjects. The severity of cognitive impair-
ment and duration of symptoms in pa-
tients with DLB matched that in the
patients with AD. The heart/mediastinum
(H/M) ratio of MIBG uptake in the
patients with AD was indistinguishable
from that in the control subjects. How-
ever, the H/M ratio in all patients with
DLB was significantly lower than that in
the patients with AD and control subjects
(p<0.001). These findings indicate that
local myocardial sympathetic nerves are
aVected in DLB and that cardiac 123I-
MIBG scintigraphy may provide a means
of diVerentiating DLB from AD.
(J Neurol Neurosurg Psychiatry 2001;70:781–783)
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Dementia with Lewy bodies (DLB) is a
common cause of degenerative, senile demen-
tia and is associated with distinctive clinical
features of fluctuations in cognitive function,
visual hallucinations, and parkinsonism.1 De-
mentia with Lewy bodies accounts for 15% to
25% of cognitively impaired elderly people,
most of whom have received a diagnosis of
Alzheimer’s disease during life.2

Autonomic failure is recognised as one of the
clinical features of DLB3 4 and may be present
more often than previously thought if carefully
looked for, but relatively little attention has
been paid to it.5 Because it is diYcult to obtain
information about autonomic symptoms with
reproducibility from some demented patients,
objective autonomic tests are needed. Meta-
iodobenzylguanidine (MIBG) is a physiologi-
cal analogue of noradrenaline (norepine-
phrine)6 and cardiac 123I-MIBG scintigraphy is
a useful and non-invasive tool for estimating
local myocardial sympathetic nerve damage,
not only in primary heart disease, but also in

neurological disorders, with or without clini-
cally manifested autonomic failure.6–10 In pa-
tients with Parkinson’s disease, 123I-MIBG car-
diac scintigraphy is a more useful method of
detecting autonomic nerve disturbances than a
head up tilt test, sympathetic skin response,
coeYcient of variation in R-R interval, or
plasma catecholamine concentrations.10 11 The
aim of this study was to assess cardiac sympa-
thetic nerve damage by measuring 123I-MIBG
uptake in patients with DLB and to compare
these findings with those from patients with
AD.

Patients and methods
Eight patients with probable and three with
definite, DLB, 10 patients with probable AD,
and 10 healthy control subjects were enrolled.
All patients and control subjects were in-
structed about the study, and all gave their
informed consent. The diagnosis of DLB was
based on the Consortium on DLB Inter-
national Workshop criteria,1 and the diagnosis
of probable AD was based on the criteria of the
National Institute of Neurological and Com-
municative Disorders and Stroke-Alzheimer’s
Disease and Related Disorders Association.12

The order of onset of mental and motor symp-
toms of DLB was variable. When the initial
presentation was parkinsonism, we included
only those patients who developed the other
mental symptoms within 12 months or in
whom the diagnosis was established pathologi-
cally. There were no diVerences between
groups for age, sex, duration of symptoms, and
best mini mental state examination (MMSE)
score (DLB group 66 (8) years; six men and
five women; 3.3 (1.6) (1–6) years; 11.8 (8.8) v
AD group 68 (8) years old; five men and five
women; 3.5 (2.1) (1–7) years; 12.5 (5.9)). Data
were compared with age matched control sub-
jects (70 (5) years old; five men and five
women; MMSE 28.6 (2.2)). Orthostatic hypo-
tension was defined as a fall of 30 mm Hg in
systolic blood pressure or 15 mm Hg in diasto-
lic pressure on standing up from a recumbent
position. All patients with DLB and those with
AD were examined by routine laboratory tests
(brain MRI, ECG, EEG, and cerebral blood
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flow images by single photon emission com-
puted tomography (SPECT)), and these re-
sults were incorporated into the diagnosis. No
patients had diabetes, heart disease, or hypo-
thyroidism. None of the patients were taking a
tricyclic antidepressant, sympathomimetic
drugs, or any other drugs except levodopa,
reported to interfere with MIBG uptake.

123I-MIBG 111 mBq (MyoMIBG-I123 for
injection; Daiichi Radioisotope Laboratories
Co, Tokyo, Japan) was given intravenously in
Lugol’s solution (200 mg iodine) to block thy-
roid uptake. Planar images of the thorax in
anterior view over 5 minutes and SPECT
images with a 180 degree rotation were
performed at 30 minutes (early scan) and 4
hours (delayed scan). Uptake of MIBG was
quantified by comparing regions of interest in
the heart and mediastinum. Based on the

regions of interest, cardiac MIBG uptake was
expressed as a heart/mediastinum ratio (H/M
ratio, fig 1 A). When deficits in cardiac MIBG
uptake were found, 201Tl myocardial scintigra-
phy was performed to exclude impaired
myocardial perfusion.

Statistical analyses were by Mann-Whitney
U test and diVerences with p<0.05 were taken
as significant.

Results
Clinical data of the patients with DLB are
summarised in table 1. The initial symptoms
were cognitive decline in four cases, orthostatic
dizziness in two, and parkinsonism in five. The
best MMSE score decreased by variable
degrees from 0 to 22, cognition fluctuated in
nine patients. Ten patients with DLB showed
features of parkinsonism to a variable extent,

Figure 1 Examples of cardiac 123I-MIBG uptake in a patient with AD (left) and a patient with DLB (right). The
regions of interest consisted of the left ventricle (1) and mediastinum (2). (B) Comparison of the H/M ratio among controls
and disease groups. The mean 123I-MIBG heart/mediastinum ratio (H/M ratio) was lower in patients with DLB than in
patients with AD or control subjects (p<0.001). Early scan was performed at 30 minutes (early H/M ratio), and delayed
scan was performed at 4 hours (delayed H/M ratio) after 123I-MIBG was given. DLB=Dementia with Lewy bodies;
AD=Alzheimer’s disease; MIBG=meta-iodobenzylguanidine

3.0
B

A

2.6

2.2

1.8

1.4

1.0
DLB

E
ar

ly
 H

/M
 r

at
io

D
el

ay
ed

 H
/M

 r
at

io

Control AD

3.0

2.6

2.2

1.8

1.4

1.0
DLBControl AD

Table 1 Demographics, clinical features, and 123I-MIBG cardiac scintigraphy in patients with DLB

Patients Age/sex
Initial
symptom Duration (y) MMSE

Fluctuation in
cognition Hallucination Parkinsonism OH

123I-MIBG

H/M ratio
(E)

H/M ratio
(D)

1 68/M P 3 20 + + + − 1.3 1.2
2 63 / M C 1 22 + + + − 1.5 1.3
3 66/F P 3 15 + + + + 1.2 1.1
4 49/F P 2 12 + + + + 1.5 1.2
5 65/F P 3 0 + + + − 1.7 1.5
6 61/M C 1 22 + + + +* 1.2 1.1
7 71/M C 5 2 + − + + 1.5 1.2
8 78/F P 6 0 − + + − 1.3 1.3
9 70/M C 3 4 − + + +* 1.2 1.1
10 60/M L 4 19 + + + +* 1.3 1.2
11 75/F L 5 14 + + − +* 1.1 1.1

MIBG=Metaiodobenzylguanidine; DLB=dementia with Lewy bodies; MMSE=mini mental state examination; OH=orthostatic hypotension; H/M=retio of
heart/mediastinum in 123I-MIBG uptake; E=early scan; D=delayed scan; +=abnormality present; −=abnormality absent; * syncopal episode was noted;
P=parkinsonism; C=cognitive decline; L=loss of consciousness.
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orthostatic hypotension with blunting of the
pressor responses was present in seven pa-
tients, and syncope occurred in four. Four
patients (3, 4, 7, and 9) were taking levodopa at
the time of the MIBG scans. None of the
patients with AD fulfilled criteria for probable
DLB.

The median early and delayed cardiac
123I-MIBG uptake was markedly decreased in
patients with DLB (H/M ratio 1.4 (0.2) (early
scan) and 1.2 (0.2) (delayed scan)) compared
with controls (H/M ratio 2.4 (0.1) and 2.4
(0.2), p<0.001; fig 1 B). Examples of cardiac
123I-MIBG uptake in patients with AD and
those with DLB are shown in figure 1 A. The
reduction in cardiac 123I-MIBG uptake was evi-
dent even in the patients not presenting clinical
signs and symptoms of autonomic failure.
Thallium imaging at rest was normal in all 11
patients with DLB. All patients with AD had
normal early and delayed cardiac 123I-MIBG
uptake (H/M ratio 2.3 (0.2) and 2.4 (0.2)).
Thus, the mean early and delayed cardiac 123I-
MIBG uptake was significantly lower in the
patients with DLB than in the patients with AD
(p<0.001).

Discussion
Uptake of 123I-MIBG reflects myocardial sym-
pathetic nerve function.6 We detected low car-
diac 123I-MIBG uptake in all patients with DLB
even in the early stage with or without orthos-
tatic hypotension and parkinsonism. There was
no evidence of thallium perfusion deficit, ECG
abnormality, and no substances interfering
with neuronal uptake of MIBG. Taken to-
gether, low myocardial MIBG uptake was due
to disturbance of the postganglionic cardiac
sympathetic nerve.

In Parkinson’s disease, low cardiac123I-MIBG
uptake is a consistent finding, which is seen at
an early disease stage.10 13 A decreased cardiac
MIBG uptake was also found in a mouse
model treated with 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine.13 Histopathological studies
showed that Lewy bodies and Lewy neurites
are present in the cardiac plexuses not only in
Parkinson’s disease but also in incidental Lewy
body disease, which is considered to be the
presymptomatic phase of Parkinson’s disease.14

These findings strongly suggest that cardiac
sympathetic nerve is aVected in the early stage
of Parkinson’s disease. In patients with DLB,
vulnerability of sympathetic ganglionic neu-
rons have also been reported.3 4 Taken to-
gether, our findings suggest that cardiac
sympathetic dysfunction developed selectively
even in the early stage of DLB, as it does in
Parkinson’s disease.

An accurate diagnosis of DLB in an early
stage is essential for prescribing appropriate
neuroleptic medication, counselling of pa-
tients, design of future therapeutic trials, and a
possibly better response to cholinesterase
inhibitors. When the initial presentation is
impaired cognition, it is diYcult to diVerentiate
DLB from AD during early stages of the illness.
Although the presence of autonomic failure has

been considered to be an important feature in
making a clinical diagnosis of DLB, autonomic
dysfunction is common in elderly patients,
even in patients with AD.15 16 Ballard et al
reported that orthostatic hypotension and
asystolic responses to carotid sinus massage
were often present in patients with DLB,
whereas these autonomic indices did not suY-
ciently diVerentiate between DLB and AD.16

By contrast, as demonstrated in this study, the
pattern of cardiac 123I-MIBG uptake was mark-
edly diVerent in DLB and AD even in the early
stage of illness, and all patients with AD had
normal cardiac 123I-MIBG uptake. Clinical fea-
tures and functional brain imaging and MRI
have failed to clearly diVerentiate between
DLB and AD.17 The specificity of a clinical
diagnosis of probable DLB, using consensus
criteria, is generally high (>85%), but the sen-
sitivity of case detection, particularly in the
early stage, is lower and more variable.17

Although further studies are needed, 123I-
MIBG cardiac scintigraphy could provide a
means of distinguishing DLB from AD.

1 McKeith IG, Galasko D, Kosaka K, et al. Consensus guide-
lines for the clinical and pathologic diagnosis of dementia
with Lewy bodies (DLB): report of the consortium on DLB
international workshop. Neurology 1996;47:1113–24.

2 Hansen LA. Dementia with Lewy bodies. In: Terry RD,
Katzman R, eds. Alzheimer disease. 2nd ed. Philadelphia:
Lippincott Williams and Wilkins, 1999:181–5.

3 Ince PG, Perry EK, Morris CM. Dementia with Lewy
bodies: a distinct non-Alzheimer dementia syndrome.
Brain Pathol 1998;8:299–324.

4 Kuzuhara S, Yoshimura M, Mizutani T, et al. Clinical
features of diVuse Lewy body disease in the elderly: analy-
sis of 12 cases. In: Perry RH, McKeith IG, Perry EK, eds.
Dementia with Lewy bodies. New York: Cambridge Univer-
sity Press, 1996:153–60.

5 Larner AJ, Mathias CJ, Rossor MN. Autonomic failure pre-
ceding dementia with Lewy bodies. J Neurol 2000;247:
229–31.

6 Kline RC, Swanson DP, Wieland DM, et al. Myocardial
imaging in man with I-123 meta-iodobenzylguanidine. J
Nucl Med 1981;22:129–32.

7 Braune S, Reinhardt M, Schnitzer R, et al. Cardiac uptake of
123I MIBG separates Parkinson’s disease from multiple sys-
tem atrophy. Neurology 1999;53:1020–5.

8 Hakusui S, Yasuda T, Yanagi T, et al. 123I-MIBG myocardial
scintigraphical analysis in patients with and without
autonomic disorder. Rinsho Shinkeigaku 1994;34:402–4.

9 Hirayama M, Hakusui S, Koike Y, et al. A scintigraphical
qualitative analysis of peripheral vascular sympathetic
function with meta-123I iodobenzylguanidine in neurologi-
cal patients with autonomic failure. J Auton Nerv Syst
1995;53:230–4.

10 Orimo S, Ozawa E, Nakade S, et al. 123I-
mataiodobenzylguanidine myocardial scintigraphy in Par-
kinson’s disease. J Neurol Neurosurg Psychiatry 1999;67:
189–94.

11 Braune S, Reinhardt M, Bathmann J, et al. Impaired cardiac
uptake of meta-123I-iodobenzylguanidine in Parkinson’s
disease with autonomic failure. Acta Neurol Scand 1998;97:
307–14.

12 McKhann G, Drachman D, Folstein M, et al. Clinical diag-
nosis of Alzheimer’s disease: report of the NINCDS-
ADRDA Work Group under the auspices of Department of
Health and Human Services Task Force on Alzheimer’s
disease. Neurology 1984;34:939–44.

13 Takatsu H, Nishida H, Masuo H, et al. Cardiac sympathetic
denervation from the early stage of Parkinson’s disease:
clinical and experimental studies with radiolabeled MIBG.
J Nucl Med 2000;41:71–7.

14 Iwanaga K, Wakabayashi K, Yoshimoto M, et al. Lewy
body-type degeneration in cardiac plexus in Parkinson’s
and incidental Lewy body disease. Neurology 1999;52:
1269–71.

15 Bannister R, Mathias CJ. Autonomic failure: a textbook of
clinical disorders of the autonomic nervous system. 4th ed.
Oxford: Oxford University Press, 1999:534–44.

16 Ballard C, Shaw F, McKeith I, et al. High prevalence of neu-
rovascular instability in neurodegenerative dementias. Neu-
rology 1998;51:1760–2.

17 McKeith IG, Perry EK, Perry RH. Report of the second
dementia with Lewy body international workshop: diagno-
sis and treatment. Consortium on Dementia with Lewy
Bodies. Neurology 1999;53:902–5.

Cardiac 123I-meta-iodobenzylguanidine uptake in dementia with Lewy bodies 783

www.jnnp.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.70.6.781 on 1 June 2001. D

ow
nloaded from

 

http://jnnp.bmj.com/

