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The human dopaminergic system: cerebral SPECT
O sistema dopaminérgico humano: SPECT cerebral
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Marcelo Moraes Valenga Imaging exams have advanced remarkably in recent decades, and new technolo-

gies have been developed; today we can functionally assess populations of neurons
Edited by: in the central nervous system.'® We are showing in this article the dopaminergic
Juliana Ramos de Andrade system in the brain of an adult man.
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In Figure 1, we can appreciate a cerebral SPECT of the dopaminergic system. The
patient was a é1-yearold man with gait disturbance and cognitive deficit. The
scintigraphic and fusion (Spect/CT) image displays a normal tracer concentration
in the right and left striatums. The quantification of the relative uptake of the striatum,
caudate, and putamen in relation fo the occipital cortex was also normal.

Figure 1. Cerebral SPECT of the dopaminergic system. A 61-year-old man with gait dis-
turbance and cognitive deficit. The scintigraphic and fusion (Spect/CT) image displays a
normal fracer concentration in the right and left striatums. The quantification of the relative
uptake of the striatum, caudate, and putamen in relation to the occipital cortex was also
normal.
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= The human dopaminergic system: cerebral SPECT

In the presynaptic cell membrane, dopamine
transporters at dopaminergic neuronal endings
are essential in regulating extracellular dopamine
concentration. These transporters influence the neural
signals the striatum receives.** Disturbances that affect
these transporters may cause Parkinson's disease, a
condition intimately linked with the dopaminergic
system.®? It is believed that in Parkinson's disease,
more than 70% of the dopamine-producing neurons
have died.!*"

Dopamine transporters can be used as a biomarker
for evaluating striatal neuronal function.>” When
99mTc is labeled on the tropane analog TRODAT-1,
99mTcTRODAT-1 is formed.?

99mTc-labeled Trodat scintigraphy is an exam that
the tracer selectively binds to presynaptic dopamine
receptors in the substantia nigra of the midbrain. With
the death of dopaminergic neurons, there is also a
loss of these receptors, which can be confirmed
very sensitively on SPECT images even in the earlier
stages of the disease. The reduction in the density of
these receptors is associated with the severity and
progression of Parkinson's disease. On the other hand,
normal images rule out the hypothesis of Parkinson's
disease.

In addition, the patient also underwent cerebral
cisternoscintigraphy with intrathecal tracer injection.
Cerebral scintigraphic images of the skull show
abnormal tracer concentrations in the lateral ventricles
on initial images, which persisted for 24 hours. There
was a normal ascension of the tracer to the cerebral
convexities (Figures 2 and 3). This is compatible with
the diagnosis of normal pressure hydrocephalus.
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Figure 2. Cerebral scintigraphic images of the skull show

abnormal tracer concentrations in the lateral ventricles
on initial images, which persisted for 24 hours after the
intrathecal tracer injection.

24 hours

2 hours

Figure 3. Cerebral scintigraphic images of the skull show
abnormal tracer concentrations in the lateral ventricles on
initialimages, which persisted for 24 hours after the intrathecal
tracer injection. There was a normal ascension of the tracer
to the cerebral convexities. The exam was compatible with
the diagnosis of normal pressure hydrocephalus.

Marcelo Moraes Valenca
https://orcid.org/0000-0003-0678-3782
Luiz Severo Bem Junior
https://orcid.org/0000-0002-0835-5995
Ana Cristina Veiga Silva
https://orcid.org/0000-0002-1149-4427
Luciana Patrizia Alves Andrade-Valenca
https://orcid.org/0000-0002-3487-0325

All authors contributed equally.

Referéncias

1. Tong J, Shan C and Hu C. The Value of Brain
Resting-State Functional Magnetic Resonance
Imaging on Image Registration Algorithm in
Analyzing Abnormal Changes of Neuronal
Activity in Patients with Type 2 Diabetes. Contrast
Media Mol Imaging 2021; 2021:6951755
Doi:10.1155/2021/6951755

2. Lli D, Wang G, Werner R, Xie H, Guan JS and
Hilgetag CC. Single Image-Based Vignetting
Correction for Improving the Consistency of
Neural Activity Analysis in 2-Photon Functional
Microscopy.  Front  Neuroinform  2021;
15:674439 Doi:10.3389/fninf.2021.674439

= Valenca MM, Bem Junior LS, Silva ACV, Andrade-Valenca PA



https://www.doi.org/10.1155/2021/6951755
https://www.doi.org/10.3389/fninf.2021.674439

= The human dopaminergic system: cerebral SPECT BUANGOR M MAG Cir A

3. Moayedi M, Noroozbahari

Themelis K, Salomons TV, Newport R and J
SL. The structural and functional connectivity
neural underpinnings of body image. Hum Brain
Mapp 2021; 42(11):3608-3619 Doi:10.1002/
hbm.25457

Reis MAD, Gadelha A, Felicio AC, Hoexter
MQ, Batista IR, Braga-Neto P, . . .Bressan RA.
Evaluation of dopamine transporter density in
healthy Brazilians using Tc-99m TRODAT-1 SPECT.
Medicine (Baltimore) 2021; 100(39):e27192
Doi:10.1097/MD.0000000000027 192
Schmitz-Steinkruger H, Lange C, Apostolova |,
Mathies FL, Frings L, Klutmann S, . . .Buchert
R. Impact of age and sex correction on the
diagnostic performance of dopamine transporter
SPECT. Eur J Nucl Med Mol Imaging 2021;
48(5):1445-1459  Doi:10.1007/500259-020-
05085-2

Villain N, Bera G, Habert MO, Kas A, Aubert J,
Jaubert O, . . .Grabli D. Dopamine denervation
in the functional territories of the striatum: a
new MR and atlas-based (123)I-FP-CIT SPECT
quantification method. J Neural Transm (Vienna)
2021; 128(12):1841-1852 Doi:10.1007/
s00702-021-02434-9

N, Hadjis G, 7

10.

11.

Mittal BR. Comparative Performance of 99mTc-
TRODAT-1 SPECT/CT and 18F-FDOPA PET/CT
Imaging in Patients With Parkinson's Disease,
Parkinson-Plus  Syndrome, and  Essentidl
Tremor. Clin Nucl Med 2021; 46(2):95-102
Doi:10.1097/RLU.0000000000003409

Hsu SY, Lin HC, Chen TB, Du WC, Hsu YH,
Wu YC, .Chen HY. Feasible Classified
Models for Parkinson Disease from (99m)Tc-
TRODAT-1 SPECT Imaging. Sensors (Basel) 2019;
19(7):D0i:10.3390/519071740

Surasi DS, Peller PJ, Szabo Z, Mercier G and
Subramaniam RM. Dopamine Transporter SPECT
Imaging in Parkinson Disease and Dementia.
PET Clin 2013; 8(4):459-467 Doi:10.1016/].
cpet.2013.08.006

Nunomura A, Moreira Pl, lee HG, Zhu X,
Castellani RJ, Smith MA and Perry G. Neuronal
death and survival under oxidative stress in
Alzheimer and Parkinson diseases. CNS Neurol
Disord Drug Targets 2007; 6(6):411-423
Doi:10.2174/187152707783399201

Ethell DW and Fei Q. Parkinson-linked genes
and toxins that affect neuronal cell death through
the Bcl-2 family. Antioxid Redox Signal 2009;
11(3):529-540 Doi:10.1089/ARS.2008.2228

= Valenca MM, Bem Junior LS, Silva ACV, Andrade-Valenca PA



https://www.doi.org/10.1002/hbm.25457
https://www.doi.org/10.1002/hbm.25457
https://www.doi.org/10.1097/MD.0000000000027192
https://www.doi.org/10.1007/s00259-020-05085-2
https://www.doi.org/10.1007/s00259-020-05085-2
https://www.doi.org/10.1007/s00702-021-02434-9
https://www.doi.org/10.1007/s00702-021-02434-9
https://www.doi.org/10.1097/RLU.0000000000003409
https://www.doi.org/10.3390/s19071740
https://www.doi.org/10.1016/j.cpet.2013.08.006
https://www.doi.org/10.1016/j.cpet.2013.08.006
https://www.doi.org/10.2174/187152707783399201
https://www.doi.org/10.1089/ARS.2008.2228

