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A B S T R A C T   

Parkinson’s Disease remains a diagnostic challenge. Misdiagnosis during life is approximately 25%. Diseases that 
resemble PD clinically, such as the Parkinsonianplus disorders usually have a poorer prognosis. A diagnostic 
biomarker is needed to differentiate PD from PPS. Geographical differences in PD prevalence, genetics and 
environmental factors may suggest a different pathogenesis of PD in Africa which may affect metabolic changes 
seen on 18F-FDG-PET. We investigated the utility of 18FFDG-PET in differentiating PD from PPS in a real-life 
clinical setting. The study was conducted at the Movement Disorder Clinic, South Africa. 81 patients with 
Parkinsonism had fluorine-18-labelled-fluorodeoxyglucose-PET; 53 PD and 28 PPS. Six persons living with HIV 
and Parkinsonism were included. Of the 22 Black African patients, 21 had PD and only one had a PPS. Image- 
based diagnosis was made by visual interpretation aided by statistical parametric mapping (SPM) analysis by 
a Nuclear Medicine Physician blinded to the clinical diagnosis. This was compared to the final clinical diagnosis 
made by two Movement disorder Neurologists blinded to the 18F-FDG-PET diagnosis. Patients were followed up 
for a median of 4 years. 18F-FDGPET diagnosis was in agreement with final clinical diagnosis in 91% of all 
subjects (90% PD, 93% all PPS). Our paper reports the clinically realistic sample of patients seen with Parkin-
sonism in Africa. The present data shows that 18F-FDG-PET can distinguish PD from PPS with good accuracy. 
Few Black Africans present with an Atypical Parkinsonian syndrome. The pattern of metabolism in PLH-PD is 
similar to PD patients without HIV.   

1. Introduction 

Parkinsonism is a clinical diagnosis characterised by bradykinesia in 
combination with either rest tremor or rigidity [1]. The commonest 
cause of Parkinsonism is Parkinson’s disease (PD) [2]. The diagnostic 
accuracy of diagnosing PD by general neurologist is 75% [3,4]. This 
diagnostic error is caused by the heterogeneous clinical presentation of 
PD [5]. The common conditions that mimic PD are the parkinsonian- 
plus syndromes (PPS): multiple systems atrophy (MSA), progressive 
supranuclear palsy (PSP), dementia with Lewy bodies (DLB) and corti-
cobasal degeneration (CBD) [4]. PD responds to medical and surgical 
therapy, whereas the PPS are less likely to do so [6]. A clear diagnosis is 
important to patient treatment, prognosis, and enrolment into clinical 
trials [7]. There are no biological markers for the antemortem differ-
ential diagnosis of Parkinsonism [7,8]. Imaging of dopamine function 
with SPECT or PET is widely used in the diagnosis of PD to differentiate 
PD from healthy controls and non-degenerative causes of Parkinsonism, 

but dopamine imaging cannot distinguish PD from PPS [9,10]. The PET 
tracer 18F-flourodeoxyglucose (18F-FDG) accurately measures cerebral 
glucose metabolism thereby reflecting neuronal and synaptic activity 
[11]. In neurodegenerative disorders specific regions degenerate and 
patterns of altered cerebral glucose metabolism develop [11]. Disease 
specific metabolic patterns have been identified for PD, MSA, PSP, DLB 
and CBD [12–14]. 18F-FDG is included in diagnostic criteria as a sup-
portive biomarker for the diagnosis of MSA, PSP and DLB [15–18]. 

The aetiology of PD is not known [5]. Research suggests there is a 
complex interaction between genetic and environmental factors [5,19]. 
Heterogeneity of PD presentation is determined by age at onset, 
ethnicity, co-morbidities such as HIV, genetic factors, and geographical 
location [20,21]. Black Africans in Sub-Saharan Africa have a lower 
prevalence of PD compared to Black Africans in the USA and a lower 
frequency of known PD mutations [22,23]. The lower PD prevalence 
may be due to lower case ascertainment in Africa due to resource limi-
tations of health care resources and cultural perceptions; and a lower life 
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expectancy. Genetic mutations are known to contribute to the hetero-
geneity of PD, for example, PD patients with LRRK2-related mutations 
lack the pathological hallmark Lewy bodies and 18F-FDG-PET in these 
patients show a pattern of posterior cortical hypometabolism which is 
less severe [24]. These factors - geographical location and low frequency 
known PD mutations may suggest that the pathogenesis and cause of 
Parkinsonism in Africa may be more diverse than Europe and USA [20]. 
This may affect metabolic changes on 18F-FDG-PET in Parkinsonism in 
an African population [25,26]. No studies have been published from 
Africa for the role of 18F-FDG-PET in Parkinsonism. South Africa has a 
population of 60mil persons, 81% of whom are Black African [26]. The 
estimated HIV prevalence rate is approximately 13.0% among the South 
African population [27]. We, therefore undertook this study to deter-
mine the use of 18F-FDG-PET in Parkinsonism in Africa in an ethnic and 
immunologically diverse population. Validation using established 
criteria is necessary before considering recommendation of application 
across centres in a specific region [28]. Several countries have investi-
gated the role of 18F-FDG-PET in Parkinsonism for (possibly) similar 
reasons - from 1998 to 2020 there were reports from USA, India, Ger-
many, Serbia, Korea, Slovenia, Netherlands, Italy and Spain 
[9,12,28,30–32]. 

The Movement Disorder Society’s gold standard of PD diagnosis in 
life is clinical expert opinion; this is based on post-mortem studies 
demonstrating low diagnostic errors among experts [1,3]. This case 
ascertainment method has been validated in the aforementioned studies 
of 18F-FDG-PET and Parkinsonism. 

The aim of this study was to determine the value of 18F-FDG PET in 
differentiating PD from PPS in a South African cohort which has not 
been previously described. We used clinical diagnosis of PD by Neu-
rologists experienced in Movement Disorders as the gold standard. The 
clinical features which predicted PPS are reported here. 

2. Methods 

2.1. Patients 

The study recruited patients with Parkinsonism from 2011 to 2019 
from the Movement Disorder Clinic of Inkosi Albert Luthuli Hospital, a 
tertiary hospital in Durban, South Africa. Patients with secondary causes 
of Parkinsonism that were identified from history or MRI were excluded 
as 18FDG-PET would not have added any more value to the diagnosis 
(such as drug induced Parkinsonism or normal pressure hydrocephalus) 
[18]. The gold standard of diagnosis was the final clinical diagnosis 
made by two neurologists experienced in the field of Movement Disor-
ders (Dr FA and Prof AIB). The Movement Disorder specialists were 
blinded to the 18F-FDG-PET diagnosis. At the end of follow up the final 
clinical diagnosis was compared to the 18F-FDG-PET diagnosis. Clinical 
characteristics of patients in the two groups were compared to deter-
mine which features predicted a diagnosis of PD versus PPS. All par-
ticipants gave informed consent for the study. Ethical approval was 
obtained from the Biomedical Research Ethics Committee of the Uni-
versity of KwaZulu-Natal (BF319/16). 

2.2. 18F-FDG-PET imaging 

The patients were instructed to fast for 4–6 h prior to the scan. 
Antiparkinsonian medication, including levodopa, was stopped 12 h 
prior to scan [32]. The blood glucose prior to injection was checked and 
18F-FDG administered if the blood glucose was under 8.9 mmol/l as per 
available guidelines. Prior to injection patients were kept calm in a dim 
lit, quiet room for 30 min. 18F-FDG PET [Fluorine-18 fluorodeox-
yglucose (FDG)] was administered with activity ranging between 296 
and 370 MBq followed by limited field brain imaging at 30–60 min post 
injection with the patient lying supine. A Siemens Biograph 16 PET/CT 
scanner applying low dose non-enhanced CT parameters for attenuation 
correction and localization followed by the PET brain scan was acquired 

over 10 min with the patient in the same position. The imaging was done 
craniocaudally. Three dimensional attenuation-corrected images were 
reconstructed and filtered using iterative reconstruction. The axial scan 
length of the PET was 14.5 cm covering the whole brain. PET data was 
generated from the trimmed sinogram to ensure a smaller FOV appro-
priate for brain imaging. Corrected, uncorrected and fused PET and CT 
images were displayed. Visual interpretation as well as SPM reading 
using the Siemens syngo.via software database comparison (Siemens 
Healthineers, Germany) was used to evaluate the images and reported 
by an experienced Nuclear Medicine Physician (Dr NN). Visual analysis 
comprised of a subjective visual evaluation to assess areas of decreased 
tracer accumulation relative to the whole brain. Initial evaluation was 
done in grey scale. Fusion to normal dataset software was also used to 
assist in confirming the findings. Further, a voxel-based analysis using 
standard parametric mapping software (SPM) was done. Images were 
normalized to whole brain, with proportion to the brightest voxel set to 
25%. This software is selected automatically upon statistical analysis of 
the images, using the 18F-FDG PET from FBP reconstructions of FDG 1A 
ECAT HR+ scanner age-matched database. The normal database for 
brain 18F-FDG PET on the syngo-via software is based on 30 normal 
subjects with age range from 54 to 72 years (Siemens Healthineers ⋅ 
brochure S4 portrait ⋅ Template (scrvt.com) [33]. The SSP 3D volume 
images were viewed to determine the variation of uptake in the brain of 
the patient. Regional standard deviations assessed using the predefined 
regions of interest automatically generated by the software. These are 
created by calculating ROI statistics, the population mean and standard 
deviation values for a particular ROI, by first calculating the mean value 
in that ROI for each of the normal subjects, thereafter computing the 
mean and standard deviation of those mean values. Areas of glucose 
metabolism were reported as increased or decreased if above and below 
the mean +/− 2 standard deviation of normal data respectively. We 
used prespecified criteria of patterns of glucose metabolism to classify 
the 18F-FDG PET images. Table 1 summarizes the image-based diag-
nostic criteria [9,12,14,30]. 

2.3. Statistical methods 

Chi Square test or Fisher’s exact test was used to compare de-
mographic and clinical characteristics between the groups and p values 
as well as odds ratios reported for categorical data. Shapiro Wilks test 
was used to assess the frequency distributions of continuous variables. 
Means and standard deviations are reported for those satisfying the 
condition and t-tests used to compare groups. Medians and interquartile 
are reported for data with significantly skewed distributions and com-
parisons made using the two-sample Wilcoxon rank-sum (Mann-Whit-
ney) test. Standard measures of sensitivity, specificity, positive and 
negative predictive values and 95% confidence limits are reported as 
measures of the diagnostic efficacy of the overall results of 18F-FDG PET 
where the final clinical diagnosis was considered as the gold standard. 
Stata V13.1 statistical software was used in the analysis. 

Table 1 
Patterns of glucose metabolism for the image-based diagnosis of individual 
patients.  

PD  • Normal  
• Hypermetabolism of the basal ganglia  
• Hypometabolism of the parietotemporal cortices 

MSA  • Hypometabolism of the basal ganglia, pons and/or cerebellum 
PSP  • Hypometabolism of the midline frontal cortex, midbrain and basal ganglia 
DLB  • Hypometabolism of the occipital cortex with normal metabolism of the 

cingulate cortex (cingulate island sign) 
CBD  • Asymmetric hypometabolism of the basal ganglia and frontoparietal 

cortices contralateral to the clinically affected side  
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3. Results 

3.1. Patients 

Eighty-one patients (mean age 66 ± 9 years) with Parkinsonism were 
included in the study, 53 PD and 28 PPS patients after a median duration 
of follow up of 4 [2–5] years; range 6–185 months. Twenty four patients 
were excluded; their aetiologies were – 7 drug induced Parkinsonism, 3 
Essential tremor, 6 vascular Parkinsonism, 2 normal pressure hydro-
cephalus, 1 acquired hepatolenticular degeneration, 1 frontotemporal 
dementia with Parkinsonism, 1 depression and 3 patients did not have a 
final diagnosis due to lack of follow up. There were 7 MSA, 11 PSP, 8 
DLB and 2 CBD patients. Seventy seven patients had a minimum follow 
up of 2 years. The four patients who were followed up for less than 2 
years had a clinical features of an atypical parkinsonian disorder and 
met the criteria for DLB (2 patients), PSP (1 patient) and MSA (2 pa-
tients) [15–17]. Patient characteristics are summarised in Table 2. There 
were no differences in age and gender between the two groups. There 
was a statistically significant difference in Ethnicity (p < 0.001); ma-
jority of patients in the PD group were Black African but there was only 
one patient of Black African ethnicity who had a PPS. There were fewer 
representations from White and Mixed ancestry populations. PPS pa-
tients presented more frequently with Hoehn and Yahr ≥3 (82% 
compared to 17% in PD) and were on a lower dose of LEDD compared to 
PD patients. PD patients had a longer disease duration at last follow up, 
but fewer PD patients had severe disease (30% with H&Y ≥ 3) compared 
to the PPS group (89% H&Y ≥ 3). The clinical phenotype strongly 
associated with PPS was the akinetic rigid subtype (54%) and only 3% 
had a tremor dominant phenotype. This was significantly different from 
the clinical phenotype of PD patients’, where tremor dominant and 
mixed phenotype accounted for 94% of the clinical phenotype. There-
fore, lack of tremor was more likely to be associated with PPS than PD. 
PPS patients reported sudden onset of symptoms more frequently (29% 

compared to PD =9%). Rapid progression of Parkinsonism is defined as 
reaching H&Y stage 3 by 3 years of symptom onset [34]. There were 22 
(79%) PPS patients and 2 (4%) PD patients who had rapidly progressive 
Parkinsonism. There were 6 patients with PD who were HIV positive – 
these patients were previously described as a part of a larger cohort of 
Persons Living with HIV (PLH) and PD [21]. PLH-PD were all on anti-
retroviral therapy and had an earlier age at onset for PD compared to 
controls. Mini-Mental State Exam was available for all 6 PLH-PD, scores 
were within normal limits, range = 25–30. For the one patient PLH-PD 
who had a HAND metabolic pattern on 18F-FDG-PET imaging, we also 
performed the International HIV Dementia Scale = 10.5. This was within 
normal limits. 

3.2. 18F-FDG-PET results 

Tables 3 and 4 summarise the diagnostic sensitivity and specificity of 
18F-FDG-PET interpretation. 18F-FDG-PET demonstrated a sensitivity 
of 91% (79–97) and a specificity of 89% (72–98) for the diagnosis of PD. 
For all PPS combined, FDG-PET classification showed a sensitivity of 
89% (72–98) and specificity of 94% (84–99). 18F-FDG-PET metabolic 
patterns in 48 of the 53 PD patients were in keeping with an imaging 
diagnosis of PD: normal in 19 patients, 18 had both hypermetabolism of 
the basal ganglia and parietotemporal hypometabolism and 10 PD pa-
tients had parietotemporal hypometabolism only. In the remaining 5 PD 
patients, the 18F-FDG-PET diagnosis was: 2 MSA, 1 DLB, 1 HIV associ-
ated neurocognitive disorder (HAND) and 1 frontotemporal dementia. 
The metabolic patterns of metabolism for the 6 PLH-PD patients were 
normal in 2, 3 demonstrated hypometabolism of the parietotemporal 
regions and 1 patient had global hypometabolism suggestive of HAND. 
This patient had normal cognition. Hypometabolism of the midline 
frontal regions was found in all 11 PSP patients, in addition 1 patient had 
midbrain hypometabolism and 1 patient had hypometabolism of the 
basal ganglia. Sensitivity of 18F-FDG-PET diagnosis in PSP was 100% 
(72–100). In the 7 MSA patients 18F-FDG-PET was normal in 3 patients, 
2 had cerebellar hypometabolism, 1 had hypometabolism of the pons 
and the 18F-FDG-PET in 1 patients demonstrated both basal ganglia and 
cerebellar hypometabolism. The sensitivity of 18F–18F-FDG-PET for the 
diagnosis of MSA was 57% (18–90). Diagnostic sensitivity for DLB was 

Table 2 
Demographic and clinical features of the 81 patients with Parkinsonism.   

PD = 53 PPS = 28 P value 

Age at onset, years ± SD 58 ± 11 61 ± 8 0.19 
Male: n (%) 29 (55) 15 (54) 0.94 
Ethnicity:   <0.001 

Black 21 (40) 1 (4)  
Asian 19 (36) 23 (82)  
White 11 (20) 3 (10)  
Mixed ancestry 2 (4) 1 (4)  

Hoehn & Yahr ≥3 first visit 9 (17) 23 (82) <0.001 
Hoehn & Yahr ≥3 last visit 16 (30) 25 (89) <0.001 
UPDRS 3 42 ± 15 51 ± 9 0.01 
Disease duration at last visit, median (IQR) 

months 
84 
(56–114) 

56 
(36–72) 

<0.001 

Disease duration at PET, months 64 ± 44 37 ± 25 0.004 
LEDD*, mg 643 ± 276 368 ±

336 
<0.001 

Phenotype: n < 0.001 
Akinetic rigid 3 (6) 15 (54)  
Mixed 32 (60) 12 (43)  
Tremor dominant 18 (34) 1 (3)  

Sudden symptom onset: n 5 (9) 8 (29) 0.03 

Continuous variables are presented as (mean ± SD) unless indicated. 
* LEDD: Levodopa equivalent dose. 

Table 3 
Diagnostic values of 18F-FDG-PET using final clinical diagnosis as the gold standard % (95% CI).   

PD PSP MSA DLB CBD PPS 

Sensitivity 91% (79–97) 100% (72–100) 57% (18–90) 100% (63–100) 100% (15–100) 89% (72–98) 
Specificity 89% (72–98) 100% (95–100) 97% (91–100) 99% (93–100) 100% (95–100) 94%(84–99) 
PPV 94% (84–99) 100% 67% (31–90) 89% (53–98) 100% 89%(73–96) 
NPV 83% (65–94) 100% 96% (91–98) 100% 100% 94%(85–98) 
Agreement 90% (82–96) 100% (96–100) 94% (86–98) 99% 100% (96–100) 93%(85–97)  

Table 4 
Diagnostic classification of 18F-FDG-PET.  

Clinical 
classification (n) 

PD PSP MSA DLB CDB Other 

PD (53) 48 
(91%) 

0 2 1 0 2* 

PSP (11) 0 11 
(100%) 

0 0 0 0 

MSA (7) 3 0 4 
(57%) 

0 0 0 

DLB (8) 1 0 0 8 
(100%) 

0 0 

CDB (2) 0 0 0 0 2 
(100%) 

0 

One PD patient was reported to have HIV associated neurocognitive Disorder on 
18F-FDG-PET 
One patient was reported to have a diagnosis of Fronto-temporal Dementia on 
18F-FDG-PET 
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100% (63–100) and for CBD 100% (15–100). The 18F-FDG-PET in all 11 
DLB patients demonstrated occipital hypometabolism. In the 2 CBD 
patients 18F-FDG-PET showed asymmetric hypometabolism of the basal 
ganglia and frontoparietal cortices contralateral to the clinically affected 
side. 18F-FDG-PET diagnostic sensitivity for PD was 91%, 57% for MSA, 
100% for PSP, 100% for DLB and 100% for CBD. Overall concordance of 
18F-FDG-PET diagnosis with clinical diagnosis was 91%. Fig. 1 shows 
representative patterns of cerebral glucose metabolism in Parkinsonism 

from patients in this cohort. 

4. Discussion 

PD remains a diagnostic challenge. Ideally, an observer independent 
biomarker that can improve clinical accuracy and that is reproducible 
across populations is needed [8]. Imaging tests, structural and func-
tional, are already part of routine protocols in many clinical centres. 

Fig. 1. Patterns of Cerebral glucose metabolism in Parkinsonism. 
Shown are the images of regional 18F-FDG-PET cerebral metabolic patterns in Parkinsonism (hot body colour scale). 
Normal cerebral uptake of glucose. 
PD: relative hypermetabolism in the basal ganglia and hypometabolism in bilateral parietotemporal regions. 
PSP: hypometabolism of the midline frontal lobes and midbrain. 
MSA: hypometabolism of both cerebellar hemispheres. 
DLB: hypometabolism in both occipital lobes. 
CBD: hypometabolism of the right parietal, temporal and striatal regions. 
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There is American Academy Level 1 evidence for the use of 18F-FDG- 
PET in Parkinsonism [9]. The diagnostic accuracy of parkinsonian syn-
dromes increases from 75% with clinical evaluation by a Neurologist to 
90% when combined with an 18F-FDG-PET [35–37]. The methods of 
image analysis included visual assessment, SPM and scaled subprofile 
model with principal component analysis [11,36]. In a previously 
published study from the same hospital, we found that 25% of patients 
were incorrectly classified as PD [38]. This is the first study in an African 
population validating the utility of 18F-FDG-PET in Parkinsonism. We 
used observer dependant visual interpretation aided by SPM for the 18F- 
FDG-PET diagnosis. Overall diagnostic accuracy of 18F-FDG-PET diag-
nosis was 91% which is in keeping with other studies [9,12,30,31]. A 
metaanalysis of eight studies investigating the use of 18F-FDG-PET in 
Parkinsonism was published by Meyer et al. in 2017, there was an 
overall sensitivity of 91.4% for 18F-FDG-PET visual assessment sup-
ported by voxel-based statistical analysis. This metaanalysis included 
cases from South Korea, United States of America (2 studies), Germany, 
Belgium, India and Serbia [36]. Only one study included patients with 
DLB (Hellwig et al. 2012), exclusion of patients with DLB did not change 
the diagnostic accuracy of 18F-FDG-PET. Three studies did not include 
patients with CBD. We included all patients who were referred to the 
Movement Disorder Clinic who fulfilled the inclusion criteria; inclusion 
of DLB and CBD therefore reflects our referral pathway in a real life 
clinical setting. The overall diagnostic accuracy of our study was in 
agreement with other studies, however there two unusual observations. 
One is the high sensitivity and specificity for PSP and CBD of 100%, for 
CDB it may be due to the small numbers. PSP criteria include many 
phenotypes, not all of which have been investigated with 18F-FDG-PET, 
on review of PSP charts we included only the PSP-Richardson variant; 
this may account for the patterns of metabolism that were present in all 
patients. Secondly, the sensitivity of 18F-FDG-PET diagnosis of MSA 
patients was lower than reported [36]. The specificity of image-based 
classification of our MSA patients was 97%; the higher specificity is 
more clinically relevant as FDG –PET is used as a confirmatory test. The 
lower sensitivity may be due to interpretation pitfalls or the small 
number of patients. For patients with disease duration <2 years, we 
found good correlation similar to Tang et al. [35]. The clinical predictors 
of PPS in our cohort were: severe disease stage at first visit (H&Y ≥ 3), 
lack a tremor, less likely to respond to levodopa, rapid progression of 
Parkinsonism and sudden onset of symptoms. These features are red 
flags for the diagnosis of PD and their presence supports a diagnosis of an 
atypical Parkinsonian syndrome [1,39]. We have therefore provided 
evidence for the use of 18F-FDG-PET in the differential diagnosis of 
Parkinsonism in an African population. The distribution of Parkinsonism 
(PD and Atypical Parkinsonism) in our different ethnic groups requires 
further exploration. For all Parkinsonism, there were 22 patients of Af-
rican ancestry – 21 PD and one Atypical Parkinsonism. This low fre-
quency of atypical Parkinsonism in persons of African ancestry may 
represent a true lower prevalence or a referral bias. Incidence and 
prevalence of Parkinsonism in persons of African ancestry is not well 
investigated to provide further reasons [40]. There was a higher fre-
quency of PPS in the Indian group. This may be due to demographics as 
our region has the largest number of Indians in South Africa or this may 
be a true higher prevalence as was reported by Chaudhari et al.: there 
was a fourfold increase in atypical Parkinsonism in persons of Indian 
origin in the UK compared to white subjects [41]. 18F-FDG-PET cannot 
differentiate PD from Essential Tremor or drug induced Parkinsonism, 
Dopamine imaging is more suitable for this differentiation [9,42,43]. 

4.1. Limitations 

The Movement Disorder Clinic at IALCH is a tertiary referral centre 
where atypical and unusual presentations of PD are seen, thus we have a 
bias of a higher frequency of PPS. There are smaller number of indi-
vidual PPS patients, for this reason we would like to further investigate 
sub classes of PPS in future studies. We do not have a healthy control 

group from this population. A normal 18F-FDG-PET with visual reading 
is supportive of PD [9,30]. Therefore, 18F-FDG-PET visual reading 
diagnosis cannot be used as a screening tool for Parkinsonism. The 
modality is suited to patients who have clinical Parkinsonism (as defined 
by MDS Criteria) and there is doubt regarding PD or an atypical 
Parkinsonian syndrome. MRI of the brain is suggested as a first line 
modality to exclude secondary causes such as structural lesions, vascular 
pathology, normal pressure hydrocephalus and abnormal brain miner-
alization [43]. If a functional cause of Parkinsonism is suspected, then 
dopamine imaging is more suitable as FDG PET with visual reading 
cannot differentiate PD from normal persons [44]. The presence of 
posterior cortical dysfunction on 18F-FDG-PET in PD patients is a 
marker for the development of PD dementia, we did not do neuropsy-
chological tests to test for mild cognitive impairment. 

5. Conclusion 

Our paper reports the clinically realistic sample of patients seen with 
Parkinsonism in Africa. The present data shows that 18F-FDG-PET can 
distinguish PD from PPS with good accuracy. Few Black Africans present 
with an Atypical Parkinsonian syndrome. The pattern of metabolism in 
PLH-PD is similar to PD patients without HIV. 
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