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[ Abstract] Objective To investigate the characteristics of *F-FDG and "*F-9-fluoropropyl-( +) -
dihydrotetrabenazine ( FP-( +)-DTBZ; short for DTBZ) brain vesicular monoamine transporter type 2
(VMAT2) PET/CT imaging and analyze its clinical diagnostic value in Parkinson’s disease (PD) patients
with or without rapid eye movement sleep behaviour disorder (RBD). Methods From July 2022 to June
2023, 50 patients clinically confirmed with primary PD who underwent *F-FDG and "*F-DTBZ PET/CT im-
aging in the First Affiliated Hospital of Zhengzhou University were prospectively collected. Among them, 18
patients with PD accompanied by RBD (PD-RBD ( +) group; 16 males, 2 females, age (59.2+9.3)
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years) ; 32 patients without RBD (PD-RBD(—) group; 16 males, 16 females, age (57.7+10.2) years).
Moreover, 10 healthy controls matched with the age of PD patients were included (5 males, 5 females, age
(60.3£9.6) years). "*F-DTBZ specific uptake ratio (SUR) of bilateral striatum, caudate nucleus, anterior
putamen, posterior putamen, nucleus accumbens, substantia nigra and other brain regions were obtained
with occipital cortex as the reference region. Striatal anterior-posterior gradient and other related semi-quanti-
tative indicators were calculated according to the corresponding formula. One-way analysis of variance (the
least significant difference (LSD) -t test) , Kruskal-Wallis rank sum test ( Bonferroni correction) , independ-
ent-sample ¢ test and Mann-Whitney U test were used to analyze the data. Pearson correlation and Spearman
rank correlation analyses were used to evaluate the correlations. ROC curve analysis was also performed. The
differences in global glucose metabolism in two groups were compared using statistical parametric mapping
(SPM). Results PD-RBD(+) group had a significantly lower Mini-Mental State Examination (MMSE) or
PD Sleep Scale (PDSS) score than PD-RBD(—) group (z values: —3.12, —=3.08, both P<0.01), and its
contralateral striatal anterior-posterior gradient of the predominantly affected limbs was significantly lower
than that in PD-RBD( =) group (t=-2.73, P=0.009). SPM analysis showed that the glucose metabolism
in the contralateral prefrontal lobe was higher than that in the PD-RBD (-) group (¢ values: 3.11-3.57,
all P<0.001). "F-DTBZ SUR in the bilateral striatum, caudate nucleus, anterior putamen, posterior puta-
men, nucleus accumbens, substantia nigra were considerably lower in both groups compared to the healthy
control group (F values; 6.24-147.61, H values: 8.66-24.43, all P<0.05; post-hoc: LSD-¢ test, Bonferroni
correction, all P<0.01). In the PD-RBD (=) group, contralateral striatal anterior-posterior gradient were
negatively correlated with unified PD Rating Scale (UPDRS) score and modified Hoehn-Yahr ( mH-Y)
stage (r=-0.35, P=0.048; r,=-0.39, P=0.026). The AUC for distinguishing PD-RBD(+) and PD-
RBD(~) with a contralateral striatal anterior-posterior gradient was 0.706 (95% CI. 0.562-0.851, P=
0.016) , with the sensitivity and specificity of 59. 4% (19/32) and 16/18, respectively. Conclusions The
decrease of contralateral striatal anterior-posterior gradient of VMAT2 is more obvious in patients with PD-
RBD(+), and there are differences in brain metabolism between the two groups, suggesting that there may
be different neuropathological changes and different pathophysiological mechanisms between PD patients with
and without RBD. "®F-DTDZ PET/CT can provide imaging basis for the differential diagnosis of the disease
subtypes.
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ATP ( adenosine-triphosphate ) , =B i

AUC (area under curve) , f1£ T R

CI( confidence interval ) , A] {5 [X [A]

CT( computed tomography ) , T EHLIAKZ AR
CV( coefficient of variation) , A5+ %X

DNA ( deoxyribonucleic acid) , B AL AL R

FDG ( fluorodeoxyglucose ) , i 52,4 25

HAYV (hepatitis A virus) , F EF R G5

Hb (hemoglobin) , Ifil £1. 2 4

HBsAg( hepatitis B surface antigen) , Z AR R iR
HBYV ( hepatitis B virus) , Z IR 51

HCV (hepatitis C virus) , N IFF K5

MRI( magnetic resonance imaging) , FeYR ARG
PBS( phosphate buffered solution) , B 5 2% ik
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PCR( polymerase chain reaction) , 38 & fitH% [ v/

PET( positron emission tomography) , 1F Fi, 7 & S )2 HE5 A

PLT(platelet count) , ML/ 4L

RBC (red blood cells) , ZL4f g

RNA (ribonucleic acid) , /%% R

ROC ( receiver operating characteristic ) , 32 1#& TAE4FE
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SPECT ( single photon emission computed tomography) , #.5GF
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SUV ( standardized uptake value) , ARifEFEER(E

SUV, . ( maximum standardized uptake value) , H KARERRIRE

max

SUV,..(mean standardized uptake value) , -3 JHR SR HUE

WBC ( white blood cells) , 2 fift
WHO( World Health Organization) , tH %t T A= 2040

ESECE S



