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The application of multimodal molecular imaging in the diagnosis of dementia with
Lewy bodies

GAO Zhong-bao', WANG Wei', CHEN Tong', FU Li-ping’, XU Bai-xuan’, WANG Zhen-fu'

'Department of Geriatric Neurology, *Department of Nuclear Medicine, Chinese PLA General Hospital, Beijing
100853, China

Corresponding author: WANG Zhen-fu (Email: zhenfuw@sina.com)

[Abstract] Objective To evaluate the value of multimodal molecular imaging in the diagnosis of
dementia with Lewy bodies (DLB). Methods
data collection, neuropsychological tests, head MRI examination, "'C-methyl-N-2 @ -carbomethoxy-3f-(4-
fluorophenyl)-tropane ('C-B-CFT) PET, "C-Pittsburgh compound B ("'C-PIB) PET and “F-fluoro-2-deoxy-D-
glucose (“F - FDG) PET examination. Results
prominent symptoms in patients with DLB. "C-B-CFT PET showed that the radioactive uptake significantly

Five patients with probable DLB received detailed clinical

Cognitive dysfunction and visual hallucinations were

reduced in bilateral putamen and caudate nuclei. "C-PIB PET showed increased radioactive retention in
bilateral frontal, temporal, parietal and occipital cortex with various degrees. "“F-FDG PET showed glucose
hypometabolism in bilateral parietal and occipital cortex. Conclusions Multimodal molecular imaging
greatly improves the specificity of clinical diagnosis of DLB, and it is expected to achieve accurate
diagnosis before death.
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Table 1.

Clinical characteristics of 5 patients with probable DLB

static tremors

Age Education Duration — - UPDRSII MMSE MoCA
Case  Sex Clinical characteristics
(year) (year) (year) (score)  (score) (score)
1 Female 70 11 3 Parkinsonian symptoms initially, fluctuating cognitive function, 53 25 18
visual hallucinations, mild constipation, mild myotonia, mild
bradykinesia
2 Female 62 5 4 Cognitive impairment initially, fluctuating cognitive function, 62 5 3
visual hallucinations, delusions, mental and behavioral
abnormalities, severe constipation, urinary incontinence, severe
myotonia, severe bradykinesia, mild static tremors
3 Male 61 8 3 Cognitive impairment initially, visual hallucinations, moderate 43 22 14
constipation, moderate myotonia, moderate bradykinesia
4 Male 81 5 5 Cognitive impairment initially, fluctuating cognitive function, 37 19 11
delusions, postural hypotension, mild constipation, mild
myotonia, mild bradykinesia, moderate static tremors
5 Male 78 5 5 Parkinsonian symptoms initially, visual hallucinations, moderate 32 17 13

constipation, moderate myotonia, moderate bradykinesia, mild

2 ; MoCA , Montreal Cognitive Assessment, S54RI RN PR 1 3

UPDRS, Unified Parkinson’s Disease Rating Scale, 4t — W14 #3174 i % ; MMSE , Mini-Mental State Examination , fa 7 £ G2k A 46 5 &

2 2 55 3l
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Table 2. PET-MRI imaging features of 5 patients with
probable DLB

Imaging Case | Case 2 Case 3 Case 4 Case 5
"'C-B-CFT PET
Putamen Decreased Decreased Decreased Normal Decreased
bilaterally bilaterally bilaterally bilaterally
Caudate nucleus Normal Decreased Normal Normal Normal

bilaterally
"C-PIB PET

Frontal lobe Increased Increased Increased Increased Normal

obviously obviously
Temporal lobe  Increased Increased Increased Increased Normal
obviously obviously
Increased Increased Increased Increased Normal
obviously obviously obviously obviously

Parietal lobe

Occipital lobe  Increased Increased Increased Increased Normal

obviously
Basal ganglia Normal Normal Normal ~ Normal ~ Normal
Cerebellum Normal Normal Normal Normal ~ Normal

“F-FDG PET

Frontal lobe Decreased Decreased Normal Decreased Normal
Temporal lobe  Decreased Decreased Decreased Decreased Normal
Parietal lobe Decreased Decreased Decreased Decreased Decreased
Occipital lobe Normal Decreased Decreased Normal Decreased

Posterior Normal Normal Normal Decreased Normal
cingulate gyrus

Basal ganglia Normal ~ Normal ~ Normal Decreased Normal

Cerebellum Normal Normal Normal Normal Normal

"C-B-CFT, "C-methyl-N-2B-carbomethoxy-3 B - (4 -fluorophenyl) -
tropane, 'C- F SE-N-2B- F SE iR -3 8- (4- 50 7K 5L ) L% ; 'C-PIB, ' C-
Pittsburgh compound B,"C-VEZZ %5 G ¥ B; "F-FDG., "F-fluoro-2-
deoxy-D-glucose , "*F-JJit 4 7 Bl
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Figure 1 Head PET-MRI findings '"C-B-CFT PET revealed a reduction of uptake in bilateral putamen and caudate nuclei
(vellow areas indicate, Panel la-lc). "C-PIB PET revealed clearly increased uptake in bilateral frontal cortex (green areas
indicate) and a slight increase in bilateral temporal, parietal and occipital cortex (green areas indicate, Panel 1d-1f). “F-FDG
PET revealed glocuse hypometabolism in bilateral frontal lobes and the junction of temporal, parietal and occipital lobes
(yellow areas indicate). Glocuse metabolism was normal in bilateral occipital lobe, precuneus and posterior cingulate gyrus

(red areas indicate, Panel 1g—1i).
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Epworth FEHE 3 Epworth Sleepiness Scale(ESS)
Al AR RHAE it 2k

receiver operating characteristic curve(ROC HEED)
M B s 7 ] s 43 2

International Classification of Sleep Disorders(1CSD)
BEHIBEEE T myelin basic protein(MBP)
BH T8k subclavian artery(SCA)
FEAL AT 1 glycosylated hemoglobin(HbA1c)
BE PR WA E R 3 diabetic ketoacidosis(DKA)
W5 DR A BBl #4295 48 diabetic peripheral neuropathy(DPN)
FEEMED  essential tremor(ET)
RE&AME AN aspartate aminotransferase( AST)
[ 08P W TR i - 5 ) 6

phosphatase and tensin homologue( PTEN)
GE— A G AR TN B3R

Unified Parkinson’s Disease Rating Scale(UPDRS)
a-RAMZEEN  a-synuclein(a-Syn)
SFBLE AT A “F-fluoro-2-deoxy-D-glucose("F-FDG)
JRT e R R 4320 5

Wisconsin Card Sorting Test(WCST)
TeHEEAAFW progression free survival(PFS)
T Fefiki- AR MR hypothalamic-pituitary-adrenal (HPA)
AHXTHG I 5 4 relative cerebral blood volume(rCBV)

39 TR & R I A5 4%
39-Ttem Parkinson’s Disease Questionnaire(PD(Q-39)

WINTE

AT g S LU I 9 R

behavioral variant frontotemporal dementia(bvFTD)

MHRIX region of interest(ROT)
M4SN R A K EF 52 0k

vascular endothelial growth factor receptor(VEGFR)

M PR vascular dementia(VaD)
I 4R 7K T AR 8 1 T i e R A5

blood oxygenation level-dependent functional magnetic

resonance imaging( BOLD-fMRI)

R T M R e — AT TR W R

nicotinamide adenine dinucleotide phosphate(NADPH)

AWFEE  oxygen desaturation index(ODI)
Pk iZ S g M 2

hereditary motor and sensory neuropathy( HMSN)
L ERRTEEE B acetylcholinesterase( AChE)

SATBERRMARF 1 isocitrate dehydrogenase 1(IDH1)
YE B KL% 4 Royal Horticultural Society(RHS)
BHMZICHE  motor neuron disease( MND)

ERIG A1 severe traumatic brain injury(sTBI)

JE & #8122 peripheral myelin protein 22(PMP22)
SRR AT ] total sleep time(TST)

B A6 %0 resistance index(RI)

L 22 1 I IS P I 2 5 23

obstructive sleep apnea-hypopnea syndrome( OSAHS)

L BRI E levodopa equivalent dose( LED)



