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Background: Gilles de la Tourette’s syndrome (GTS) is
a complex neuropsychiatric disorder. Functional neu-
roimaging technique such as *"Tc-hexamethylpropy-
lene amine oxime (HMPAO) brain SPECT has been
used widely to evaluate the patients with GTS; however,
the feasibility of *"Tc-ethyl cysteinate dimer (ECD)
brain SPECT in evaluation of patients with GTS has not
been reported, especially in children. The aim of this
preliminary study was to evaluate the potential useful-
ness of *"Tc-ECD brain SPECT in detecting brain per-
fusion abnormalities in children with GTS.

Methods: A group of 7 normal control subjects and 17
unmedicated GTS children (15 boys and 2 girls ranging
in age from 4 to 11 years) underwent a brain SPECT
study with *"Tc-ECD. Those with a known underlying
history of brain trauma, epilepsy or encephalitis/menin-
gitis were excluded.

Results: 16 of 17 (94.1%) of the GTS children had
lesions characterized by decreased brain perfusion on
»®"Tc-ECD brain SPECT scan. The left hemisphere was
more frequently involved and major perfusion abnor-
malities were found in the frontal lobe, temporal lobe,
parietal lobe and basal ganglia. In contrast, all 7 normal
controls (100.0%) had negative results of *"Tc-ECD
brain SPECT scan.

Conclusion: Our preliminary study showed that *"Tc-
ECD brain SPECT scan may provide a useful functional
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neuroimaging technique in the evaluation of children
with GTS.
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Gilles de la Tourette’s syndrome (GTS) is a neuropsy-
chiatric disorder characterized by multiple motor and vocal
tics of varying intensity and often associated behavioral dis-
turbances including attention-deficit hyperactivity disorder
and obsessive-compulsive disorder [1]. Although GTS seems
to be not an uncommon disorder [2], the precise etiology of
this disorder is unknown. Onset occurs in childhood, usually
between 2 and 15 years of age. Early diagnosis of GTS in
children is difficult but very important because appropriate
treatment can be started as soon as possible. To date, there is
no accurate diagnostic laboratory test for the early diagnosis
of GTS and diagnosis is major based on the clinical features.
Brain SPECT studies using *"Tc-hexamethylpropylene amine
oxime (HMPAQ) on GTS have been performed [3-6]; howev-
er, the study of *"Tc-ethyl cysteinate dimer (ECD) brain
SPECT in evaluation of GTS patients has not been reported
in the previous literatures, especially in children. Therefore,
we evaluated the changes of *"Tc-ECD brain SPECT scan in
children with GTS.

Materials and Methods
Patients

A total of 17 unmedicated GTS children (15 boys and 2
girls, age ranged from 4 to 11 years) were enrolled in this
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Figure 1. Demonstration of positive brain SPECT images in
patient No. 3 of Table 1, decreased perfusion in the left hemi-

sphere (arrows) was noted

study. All patients underwent *"Tc-ECD brain SPECT scan.
In addition, for comparative purpose, the *"Tc-ECD brain
SPECT scan was also performed in 7 normal controls (5
boys and 2 girls; age ranged 5-12 years). Those with a known
underlying history of brain trauma, epilepsy or encephali-
tis/meningitis were excluded. All patients with GTS fulfilled
the diagnoses defined by the Tourette’s Syndrome
Classification Group [7].

Imaging Procedures and Interpretation

Preparation of a commercially available *"Tc-ECD kit
was carried out according to the manufacturer’s instruction.
Radiochemical purity was measured to be at least 90% in all
studies using thin-layer chromatography. Patients were
injected in a dark and quiet room. From 15 to 45 min after
%"Tc-ECD (15-20 mCi) injection, the SPECT data was
obtained using a dual-headed gamma camera (ADAC, Vertex
plus) equipped with fanbeam collimators. Data were collect-
ed from 64 projections in the 140 keV photopeak over 360°
(180° for each head) in 128 ». 128 matrices, with an acquisi-
tion time of 30 sec/view. Transaxial, coronal and sagittal
slices were reconstructed. Reconstruction of the image was
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Figure 2. Demonstration of negative brain SPECT
images, no definite perfusion defect was found

performed with attenuation correction using Butterworth fil-
ter, with cutoff frequency of 0.2 per cm and an order of 20.
All SPECT images were reviewed blindly and separately by
at least two experienced nuclear medicine physicians. The
findings were considered to be pathological if one or more
areas of hypoperfusion in the regional brain flow were pre-
sent in more than one view and slice. The results of SPECT
images were classified as positive (Figure 1) or negative
(Figure 2).

Results

The detailed data of patients and results of study are
summarized in Table 1. In 16 of 17 cases with GTS (94.1%),
*“"T¢c-ECD brain SPECT demonstrated brain perfusion
abnormalities. The left hemisphere was more frequently
involved and major perfusion abnormalities were found in
frontal lobe (6 patients), temporal lobe (11 patients), parietal
lobe (3 patients) and basal ganglia (3 patients). No scintigra-
phy-related discomfort or side effects were observed during
study.
Discussion

The diagnosis of GTS depends upon clinical recogni-
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tion of the phenomenon currently; however, the correct diag-
nosis of GTS is often delayed. Thus, we need a more objec-
tive method for early diagnosis of GTS in children and
appropriated treatment can be selected.

According to the reports of previous studies [3-6], we
believe that functional neuroimaging method such as the
*"Tc-HMPAO brain SPECT is a useful tool in evaluation of
GTS patients. However, the study of *"Tc-ECD brain SPECT
in children with GTS has not been reported. In this study, we
used *"Tc-ECD brain SPECT to evaluate the children with
GTS and found decreased brain perfusion in frontal lobe,
temporal lobe, parietal lobe and basal ganglia compared with
control subjects. The findings of this study similar to the pre-
vious *"Tc-HMPAO SPECT studies [3-6].

*"Tc-ECD is a new radiopharmaceutical for cerebral
blood flow imaging and it has similar kinetics to the *"Tc-
HMPAQ in the brain [8,9]. *"Tc-ECD is an effective marker
of cerebral perfusion imaging, showing rapid and good
uptake by the brain. Furthermore, *"Tc-ECD has high in
vitro stability than *"Tc-HMPAQ [10]. In addition, use of
*“"Tc-ECD is favorable in children based on the radiation
dosimetry because *"Tc-ECD is eliminated more rapidly
than *"Tc-HMPAO from most tissues and more than 50% of
*"Tc activity is excreted in the urine within 2 h [11]. No side

Table 1. Patient data and *"Tc-ECD SPECT results
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effects that might have been related to *"Tc-ECD were
observed. Cerebral hypoperfusion abnormalities in children
with GTS were predominantly located in the left hemisphere
in our study and which was also similar to the findings of
previous *"Tc-HMPAO SPECT studies [3-6].

Although we demonstrated that *"Tc-ECD brain
SPECT scan is a useful imaging method in detecting brain
abnormalities in children with GTS; the present results must
be considered as a preliminary report due to the small case
number studied. A larger patient number to further confirm
the utility of *"Tc-ECD brain SPECT scan in evaluation of
children with GTS is needed. Following-up patients after
treatment to evaluate if different initial findings on *"Tc-
ECD brain SPECT scan can predict different prognosis in
patients with GTS may also be necessary because one GTS
patient had negative result in our study.
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Patient Age

no. Sex (years) “"Tc-ECD SPECT results
1 boy 4 left temporal lobe (hypoperfusion)
2 boy 9 right frontal and left parietal lobes (hypoperfusion)
3 boy 7 left hemisphere (frontal, parietal, temporal, and occipital lobes (hypoperfusion)
4 boy 7 left temporal lobe (hypoperfusion)
5 boy 6 left frontal and left temporal lobes (hypoperfusion)
6 boy 7 right basal ganglia (hypoperfusion)
7 girl 11 right temporal lobe (hypoperfusion)
8 boy 10 left temporal and left parietal lobes (hypoperfusion)
9 boy 11 left frontal and left temporal lobes (hypoperfusion)
10 boy 10 left frontal and left inferior temporal lobes (hypoperfusion)
11 boy 9 negative
12 girl 9 right basal ganglia (hypoperfusion)
13 boy 6 left temporal lobe (hypoperfusion)
14 boy 10 left temporal lobe (hypoperfusion)
15 boy 9 right temporal lobe (hypoperfusion)
16 boy 11 right frontal lobe (hypoperfusion)
17 boy 7 left basal ganglia (hypoperfusion)
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