ZERRREENTEIEEAD 2 WAT59 high- &
5\ T intermediate-likelihood @ % 57 I U — A%
DIBEREEH*ETIREXNERTH S
EWHEEN, DIBOSPHEHE - T AR
LBD THAZEVHLP L Z-TWVA,

2. LE—/MKB (LBD) &L THDLB

LBD i&, WEFERICRHAICL E—/MEE RO,
IS L7z BRRAEIR % 2§ % BRI B 2 A5
BESTHY, Kosaka b 22X DIRE I /-,
LBD |&, DLBDIEA 2 PD L MiHEMERE
J£ (pure autonomic failure ; PAF) Z& &1 5.
FRANMSREREE L B MER E FERE §5 DLB &
KO%R - HEERLICEESh, S—F2 Y
VIERZEEE TS PDIXEE L EiNEE POICE
Exh, BEMEEREY TERE 5 PAF IEK
WEHEMERZHROICEESNS. 2, i

L BBERMIZE o THRKRZHPR L5 —HT,

RHOET L & HICERERIZEE TS, 11
AL72EIIE, DLBIZBITE/8—F ¥V VER
P HEMRERZRI LD LT3 RBHRERDO B
RECEEIIZHETHY, BRERICES 0%
BREC 25, BRRZWEEOPRIERDOF EIK
a2 e%<, LBD DBKRKEFENRED 2
PTDLBRELHRADBIEDNVELHEEATDH .
2%, EHLEBREROHEATEESHEIIBLZ
&, flx DEFIOBRITH T 5 T xS A
BEE2 5,

VY —REORNERE AT % R T PD Braak A
F—=VTIES, EHOXEMREAZIL LY
—JRHEHE L (stage 1), WEER% LITHICHE
#W#E (stage 2) - BY (stage 3) &M L TR
BiFER, FERE~NESL (H2). 7/, XEMHE
ERRZ & FE 2 S BMEROFIEZIC L RS
HHET2 (stagel). TOEBBIEIIPD 2HEE
LTERENTEBY, BEO M NI AW
HZ L B AR EERE IR O IS PD ORAEICH Y
L (stage4), WHIOEREIZE- T, RMBEikE
ERLE R EORMERPEIATLEZEZONT
W2 (stage 5-6). BT D HEWTHYEEPFRIREATFE IS

1302

Ial, HEEICNN—F Y VERPHEMEERE
ZRDOZVERBREICBWNT, BREBL Y —/IMER
(ILBD) #%, WERFE, #Ff, 5 >WREOEEIC
HETAZ EARHLNII o TWVALED X 5|2,
I E TIT 2 BlOFEFEY RBD B OB 238
Hah, WIERE WEENIILE—REOTRE
RSN Thbh, BREEE EH,
9 DIKEER RBD 25 PD/DLB O RFEIZEITL TV
AEELABLTEY, ILBD & LBD k%
REELTWwWA Y, X512, PDBrask X 57— Y2
LR VWEHBRBFIOFEEIES @B sh Y, B
o0 - BHE BEARE, BITNRE FRTES
G EORIREZ RO LI EPHL N L o
TWwp22® SF) LBDIKBITALE—jEH
DOERMKRIE, PD ZFE%E L7z PD Braak A 7 —
VIRENBZDDIEND T L, HIVEEDLED
TEHHTHAIEZEKRL, LBD OBEKRZBEHN
BEOBRMIISESNAIBEIEGH LTS,
3. DLB/PDD OERRRBEERICHFZ T Y NS =
— RO E

Halliday & %1%, LBD BE® 20 EL L2 R &
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ARTICLE INFO ABSTRACT

Article history: Increasing clinical attention has been focused on cardiac sympathetic denervation for the differential diagno-
Received 2 September 2011 sis of dementia with Lewy bodies (DLB} from Alzheimer's disease {AD} with the development of [1231]
m;ﬁ ‘;‘N";:ed f°“2"of: September 2011 metaiodobenzylguanidine (MIBG) scintigraphy. Decreased MIBG uptake, which reflects cardiac sympathetic

denervation, has been detected in DLB, but not in AD. However, the time course of detected cardiac sympa-
thetic degeneration is poorly understood in DLB. Herein, the authors report two patients with a clinical diag-
Keywords: posis of amnestic mild cognitive impairment (MC1) who had cardiac sympathetic denervation, detected by
[1231] MIBG scintigraphy cardiac '2I-MIBG scintigraphy, without the core clinical features of DLB. One amnestic MCI patient had noc-
[18F}-FDG PET scan turnal dream enactment behavior, consistent with clinically probable REM sleep behavior disorder (RBD),

Available online xxxx

REM sleep behavior disorder and converted to probable DLB with the development of recurrent visual halhucination and spontaneous par-
Lewy body disease kinsonism two years after MCl is diagnosed. The other amnestic MCI patient exhibited occipital metabolic re-
Alzheimer’s disease duction on [18F}-flucro-p-glucose (FDG) positron emission tomography (PET) scan, which is the

Mild cognitive impairment preferentially affected region in DLB patients, although she had no core or suggestive clinical features of
DLB. Both patients had abnormal findings on electrocardiogram at annual health checkups despite having
no cardiac-related symptoms. Detailed clinical examinations, including angiography and echocardiogram,
revealed no overt etiology, supporting the idea that cardiac sympathetic denervation is due to underlying
Lewy body disease, The clinical courses of these patients suggest that '>*I-MIBG cardiac scintigraphy is useful
for the detection of DLB in the predementia phase, even before core clinical features appear.

© 2011 Elsevier BV, All rights reserved.

1. Introduction

Cytoplasmic accumulation of fibrillar a-synuclein in Lewy bodies
(LBs), the pathological hallmark of dementia with Lewy bodies
(DLB), plays a pivotal role in the onset and progression of DLB {1,2].
The autonomic nervous system is vulnerable to a-synuclein patholo-
gy, and it may contribute to autonomic dysfunction in DLB [3.4]. In-
creasing clinical attention has been focused on cardiac sympathetic
denervation for the differential diagnosis of DLB from Alzheimer's dis-
ease {AD} with the development of [1231] metaiodobenzylguanidine
{MIBG) scintigraphy [1,5-7]. Decreased MIBG uptake, which reflects
cardiac sympathetic denervation, has been detected in DLB, but not
in AD [1,5-7]. Previous postmortem studies revealed that depletion
of tyrosine hydroxylase (TH)-immunoreactive nerve fibers in the epi-
cardium was observed in patients with DLB, who exhibited decreased
MIBG uptake compared to patients with AD and normal controls

* Corresponding author at: PET/CT Dementia Research Center, Juntendo Tokyo Koto
Geriatric Medical Center, Juntendo University School of Medicine, 3-3-20 Shinsuna,
Koto-ku, Tokyo 136-0075. japan. Tel.: + 81 3 5632 3111; fax: +81 3 5632 3728.

E-mail address: fujishiro17@hotmail.co.jp (H. Fujishiro).

0022-510X/$ - see front matter © 2011 Elsevier B.V. All rights reserved.
doi:10,1016/jns 201 1.11.012

[1.4,8]. However, the time course of cardiac sympathetic degenera-
tion is poorly understood in DLB, although many comparative diag-
nostic studies of AD and DLB have been performed [5-7]. In
particular, it remains unclear whether decreased '23]-MIBG uptake
is observed in the prodromal state of DLB [9]. Herein, we report two
patients with memory loss complaints without a clinical history of di-
abetic mellitus and ischemic heart disease. Although the cardiac func-
tion was angiographically normal in both patients, they exhibited
decreased MIBG uptake in the predementia phase. The clinical
courses of these patients suggest that '2*1-MIBG cardiac scintigraphy
can be useful for the detection of DLB, even before core clinical fea-
tures appear.

2. Methods
2.1. Evaluation of cardiac sympathetic nervous activity

Both patients received an intravenous administration of 111 MBq
of commercially available "2’I-MIBG between 9:00 and 10:00 AM.

Static images were acquired using a dual-head scintillation camera
{e-CAM, Toshiba, Tokyo, Japan) equipped with low- to medium-

— 223 —



2 H. Fujishiro et al, [ Journal of the Neurological Sciences xxx (2011} xox-xxx

energy general-purpose (LMEGP) parallel-hole collimators. A 5-min
static acquisition was made in the anterior view at 20 min (early)
and 4 h {delayed) after the injection of '?*l-MIBG. Energy discrimina-
tion was centered on 159 keV with a 15% window. Planar imaging in
the anterior projection was performed for 5 min. On each anterior
planar 'P-MIBG image, a polygonal region of interest (ROI) was
manually drawn over the whole heart, including the left ventricular
cavity, and the rectangular ROI was set on the upper mediastinum.
The heart to mediastinum ratio {H/M ratio} was calculated for each
early or delayed image in order to quantify cardiac '#’I-MIBG uptake
as a fraction of the mean count per pixel in the heart ROl divided by
that in the upper mediastinum ROL No patients were taking any med-
ication that could affect MIBG uptake,

2.2. "8F-FDG PET scan procedure

The '®F-FDG PET/CT scans were performed using a Discovery STEP
scanner (GE Healthcare, Chalfont 5t. Giles, UK). Mean transaxial spa-
tial resolutions (full width at half maximum} at 1 cm and 10 cn off
axis were 6.2 and 6.7 mm, respectively. The subjects fasted for at
least 4h prior to scanning. After intravenous administration of
185 MBq/2 ml "®F-FDG, the subjects were kept in a dimly lit isolation
room and instructed to remain still with their eyes open to avoid fall-
ing asleep, A set of transaxial images was obtained starting 40 min
after the injection, using the standard 3D emission scan mode with
a scan duration of 15 min, The images were reconstructed using 3D it-
erative reconstruction with correction for attenuation as measured by
the transmission scan. The matrix size was 128 x 128, the slice thick-
ness was 3.3 mm, and 47 slices were taken for each patient. The *F-
FDG PET images were analyzed using the 3D-S5P program of the NEU-
ROSTAT developed by Minoshima et al. [10]. After anatomical stan-
dardization, peak cortical activity in the brain was measured, and
the peak value was projected onto the standard brain surface. This
procedure was repeated on a pixel-by-pixel basis covering the entire
cortex of the brain, and 3D-SSP images of the cerebral metabolic rate
of glucose {CMRglc) were created. As these CMRglc data were rela-
tive, the CMRglc image sets were normalized to the global activity.
To create the images, the P value was calculated and translated into
a Z-score before being superimposed onto 3D-SSP maps. The regional
Z-score was examined using the stereotactic extraction estimation
{SEE) method developed by Mizumura et al. [11], an analytical meth-
od for measuring regional Z-scores using a stereotactic ROl template
from the Talairach Daemon. In order to evaluate the regional CMRglc
decrease in both patients, the CMRglc for each patient was compared,
using 3D-SSP analysis, with an age-matched normative database con-
sisting of data from 77 normal healthy volunteers between 41 and
84 years of age (36 males and 41 females) [12], and the CMRglc de-
crease was expressed as a Z-score (normal mean — individual
value/normal SD) and superimposed onto 3D-SSP maps. This study
was approved by the Ethics Committee of Juntendo Tokyo Koto Geri-
atric Medical Center. Written informed consent was obtained from
both patients.

2.3. Case reports

2.3.1, Patient 1

At 72 years of age, this Japanese man developed recurrent noctur-
nal dream enactment behavior and severe constipation. His past med-
ical history has included appendicitis and prostatic hypertrophy. He
has no history of smoking. Annual physical checkups have also
revealed premature ventricular contraction (PVC) on the electrocar-
diogram (ECG) since 67 years of age, although the patient has no
heart-related symptoms such as chest pain or dyspnea. Blood tests
at 70 years of age disclosed slightly elevated serum brain natriuretic
peptide {BNP) levels {(51.4 pg/ml, normal range: 0-18.4 pg/ml), nor-
mal serum cholesterol levels, and normal HbA1c levels. Annual Holter

ECGs revealed only frequent PVCs from 70 to 76 years of age. Serial
echocardiograms at 70 and 76 years of age revealed normal ejection
fraction, normal valvular apparatus, and normal left ventricular out-
flow tract. When first seen in our memory clinic at 75 years of age,
he also had progressive memory loss, urinary urgency, and anosmia
in addition to recurrent nocturnal dream enactment behavior, consis-
tent with clinically probable RBD. The neurologic examination was
normal. He scored 27 points on the Mini-Mental State Examination
{delayed memory 0/3); his neuropsychiatric results are summarized
in Table 1. He was free of hallucinations and cognitive fluctuations,
MR! findings of the brain were unremarkable {Fig. 1A). He exhibited
reduced cardiac '#*I-MIBG levels (Fig. 2A), consistent with underlying
Lewy body disease [13,14]. He was given a clinical diagnosis of
amnestic MCT [15]). At 76 vears of age he complained of recurrent
chest discomfort and dyspnea on effort. In response to the reduced
myocardial thallium-201 reuptakes on stress test induced by dipyri-
damole, coronary angiography was performed. The coronary arteries
did not exhibit angiographically significant stenosis (<50% diame-
ter). There were no wall motion abnormalities, and the ejection frac-
tion was normal. One year later, he developed visual hallucination
and parkinsonism at the age of 77. He aiso presented with Capgras
syndrome [16]. At this point, he scored 23 points on MMSE; his neu-
ropsychiatric results are summarized in Table 1. "®f-FDG PET scan
revealed glucose hypometabolism in the posterior cingulate, parietal,
and occipital regions {Fig. 3A). His clinical diagnosis was converted
from amnestic MCI changed to probable DLB [1].

2.3.2. Patient 2

This is the case of a 62-year-old Japanese woman with progressive
memory loss. Her past medical history has included hyperlipidemia at
48 years of age, anosmia at 51 years of age, and hypertension at
61 years of age. She has no history of smoking. Annual physical
checkups have revealed ST depression at rest on ECG since 53 years
of age, although the patient has no heart-related symptoms such as
chest pain or dyspnea. In response to the disconcerting results of a clin-
ical examination, including ST depression on ECG induced by a stress
test, coronary angiography was performed at 57 years of age. Blood
tests disclosed slightly elevated serum BNP levels (50.2 pg/ml), slightly
elevated serum cholesterol levels (224 mg/dl, normal range:
150-219 mg/dl), and normal HbAlc levels. The coronary arteries were
angiographically normal. There were no wall motion abnormalities,
and the ejection fraction was normal. Serial echocardiograms at 57

Table 1

Clinical profiles of patients. MMSE: Mini-Mental State Examination, WMS-R: Wechsler
Memory Scale — Revised, WAIS-II; Wechsler Adult intelligence Scale-Ill, UPDRS: Uni-
fled Parkinson's Disease Rating Scale, H/M: heart to mediastinum ratio, N.D.: not done.

Patient 1 Patient 2

Sex Male Female
Duration of education (years) 16 12
Age 75 77 62
MMSE 27 23 25
WMS-R

General memory 81 59 88

Verbal memory 90 67 94

Visual memory 71 30 81

Attention/concentration 103 92 131

Delayed recall 77 50 68
WAIS-II

Full-scale IQ 110 93 106

Verbal 1Q 117 105 109

Performance 1Q 98 79 102

UPDRS motor score 0 18 4]
23 MIBG scintigraphy

Early H/M ratio 1.81 N.D. 1.86

Delayed H/M ratio 1.57 1.69
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Fig. 1. MRI images of patients with a clinical diagnosis of amnestic mild cognitive im-~
pairment. T1-weighted horizontal images of patient 1 (A) and patient 2 (B).

Fig. 2. Anterior planar images of "*-MIBG uptake of patients with a clinical diagnosis
of amnestic mild cognitive impairment. Note that the cardiac '*I-MIBG accumulation
was strongly decreased in patient 1 (A} and patient 2 {B); arrow: heart.

and 60 years of age revealed a normal ejection fraction, normal valvular
apparatus, and normal left ventricular outflow tract. In contrast, ST de~
pression on ECG and a slight BNP elevation continue to be observed in
the patient's annual physical checkups. She first visited our memory
clinic with a complaint of memory loss at the age of 61. MRI findings
of the brain were unremarkable (Fig. 1B). Her neuropsychiatric results
at the age of 62 are summarized in Table 1. "®F-FDG PET scan revealed
glucose hypomnetabolism in the posterior cingulate, parietal, and occip-
ital regions, which is the preferentially affected region in DLB patients
[17] (Fig. 3B). Although she exhibited no core or suggestive features
pointing toward a clinical diagnosis of DLB, she did exhibit reduced car-
diac '}-MIBG levels similar to those of patients with probable DLB
{Fig. 2B). She was given a clinical diagnosis of amnestic MCI [15].

3. Discussion

We reported two amnestic MCI patients who had cardiac sympa-
thetic denervation, detected by cardiac '2*I-MIBG scintigraphy, with-
out the core clinical features of DLB. Because patient 1 had clinically
probable RBD in addition to memory loss, cardiac "»*[-MIBG scintigra-
phy was performed to determine the presence of underlying Lewy
body disease, as previously reported [13,14). He did show decreased
MIBG uptake. His diagnosis was converted from amnestic MCl to
probable DLB two years later, which is consistent with the prevailing
evidence that RBD precedes the onset of DLB [2,18,19]. Patient 2
exhibited occipital metabolic reduction on '®F-FDG PET scan, which
is the preferentially affected region in DLB patients [17]. As such, car-
diac '#*I-MIBG scintigraphy was performed to determine the pres-
ence of underlying Lewy body disease. Although she had no core or
suggestive clinical features of DLB, she did show decreased MIBG up-
take. A recent longitudinal clinicopathological study by Molano et al.
revealed that clinically probable DLB is usually diagnosed when de-
mentia appears in conjunction with more than two core features,
and that this usually occurs 2 to 6 years after MCl is diagnosed [20].
Because it remains unknown whether patient 2 is presenting the pro-
dromal state of DLB, continued follow-up of the patient will be need-
ed. The clinical courses of these patients suggest that '*I-MIBG
cardiac scintigraphy can provide clues to the differential diagnosis
of DLB from AD even before core clinical features appear.

In both patients, ECG on annual physical checkups revealed abnor-
mal findings but did not identify any overt etiology. 2’I-MIBG scin-
tigraphy, in contrast, which was performed to clarify a possible
clinical diagnosis of underlying Lewy body disease, revealed cardiac
sympathetic denervation, increasing the likelihood that abnormal
ECG findings on annual physical checkups may be associated with
Lewy body disease. Previous postmortem studies have reported the
depletion of TH-immunoreactive nerve fibers in the epicardium in pa-
tients with Lewy body disease as well as in normal individuals with
incidental Lewy bodies; the latter group is considered to represent a
presymptomatic phase of Lewy body disease [3.4,21]. Although the

Fig. 3. "8F-FDG PET scan findings of two patients. 3D-SSP images of glucose metabolism in patient 1 with a clinical diagnosis of probable DLB (A} and in patient 2 with a clinical

diagnosis of amnestic mild cognitive impairment (B).
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functional consequences of cardiac sympathetic denervation prior to
the onset of Lewy body disease are unclear, some previous studies
have suggested that there is some cardiac involvement in the preclin-
ical stages of Lewy body disease. Gonera et al., for example, reported
an increased incidence of visits to cardiologists prior to the onset of
PD, based on a retrospective case-control study [22]. Furthermore, re-
cent studies revealed that patients with idiopathic RBD or PD have ab-
normal ECG [23,24]. Nakamura et al. reported that the administration
of low-dose dobutamine, a beta-1 receptor agonist, revealed abnor-
mal supersensitivity in cardiovascular responses in PD patients, al-
though echocardiography has demonstrated normal ventricular
systolic function under resting conditions [25]. In both patients, a
stress test may unmask cardiac sympathetic denervation,

We have described the clinical courses of two patients in order to
highlight the symptoms associated with Lewy body disease that ap-
pear prior to the onset of the classic clinical manifestations [26]. In a
related study, Ross et al. recently reported that olfactory dysfunction
and reduced bowel movement frequency late in life are associated
with incidental Lewy bodies; that is, the presence of LBs in the brains
of deceased individuals with no history of parkinsonism or dementia
while alive [27,28]. Moreover, epidemiologic studies of the nonmotor
manifestations of PD, such as constipation, anosmia, anxiety disor-
ders, and RBD, have revealed that the preclinical period can begin at
least 20 years prior to the onset of motor manifestations [26]. Both
of our patients had a clinical history of anosmia or constipation begin-
ning between 3 and 10 years prior to the onset of memory loss, sug-
gesting that these clinical findings constitute the preceding
symptoms of Lewy body disease before the onset of the classic clinical
manifestations.

Increasing attention has been focused on identifying MCl patients
with a higher risk of progression to dementia, since early pharmaco-
logical intervention delays disease progression, and several potential
treatments for the conditions are under investigation [15]. Previous
longitudinal studies have revealed that specific patterns on neuroim-
aging and psychological testing in MCI patients predict progression to
AD [15]. However, the significance of these particular patterns in pro-
dromal DLB patients remains unclear. Although Spiegel et al. [29]
reported that some early-stage PD patients showed H/M ratios within
a normal range on '**1-MIBG scintigraphy, there is little information
on "¥I-MIBG findings in early-stage DLB patients or in prodromal
DLB patients. Moreover, approximately 8-17% of neurologically nor-
mal subjects over 60 years of age have Lewy bodies on postmortem
examination, a process termed incidental Lewy body disease. In pa-
tients with iLBD, cardiac sympathetic denervation has been observed
microescopically and is correlated with the distribution of Lewy body
pathology in the brain, indicating a continuum between neurological-
ly normal subjects with iLBD and patients in the early stages of Lewy
body disease. It will be useful to establish a cut-off value between
normal controls and early-stage Lewy body disease, because normal
controls may include people with iLBD. Nagayama et al. [30] reported
an autopsy case with a clinical diagnosis of multiple system atrophy
{MSA) showing reduced myocardial MIBG uptake. This patient was
pathologically verified as having iLBD in addition to MSA, suggesting
that iLBD has an effect on MIBG findings. Further prospective studies
will be needed to clarify the time course of the decreased MIBG up-
take observed in DLB patients.
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Postal survey of the perceived needs for hospitalization
associated with behavioral and psychological symptoms
of dementia in elderly care facilities

So Yayama*!, Kazue Shigenobu*?, Miyae Yamakawa**, Kiyoko Makimoto**, Kaoru Tabushi*?

* 1 School of Nursing, Senri Kinran University
* 2 Asakayama General Hospital

* 3 Graduate School of Medicine, Osaka University

Objective : The purpose of the study was to investigate the type of behavioral psychological
symptoms of dementia (BPSD) for which elderly care facilities perceive the need for
hospitalization for professional dementia care.

Methods : Questionnaires regarding the type and frequency of BPSDs were based on
Neuropsychiatric Inventory-Nursing Home Japanese version (NPI-NH) and mailed to 933
facilities in Osaka, Japan.

Result : Response rate was 41.0%. The most difficult BPSD considered for hospitalization was
agitation (77.1%), followed by appetite changes (44.4%). For agitation, over 90% of the
facilities considered “attempt to hurt or hit others” as a reason to request hospitalization. For
appetite changes, weight change was the major reason to be considered for hospitalization
(62.9%). Other specific items mentioned by responders were nighttime wandering, sexuality
behavior, suicide ideation from depression.

Discussion : The survey elucidated the type of BPSDs with specific items for which the facility
considered hospitalization. For agitation, potential for self-injury and injury to the others was
considered a major reason. Appetite changes related to losing weight were a reason for
hospitalization, while eating disorder such as allotriophagy and unusually good appetite were not.

Key words : BPSD, caring difficulty for BPSD, request hospitalization, facility
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