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Comparison Studies of SPECT Dopamine Transporter Imaging and
Noninvasive Quantification using [Tc-99m]TRODAT-1 and {I-123JIPT

Hee-Joung Kim, Ph.D.*, Jung-Kyun Bong, M.S.*T and Hee Kyung Lee, MD."

Department of Radiology, Yonsei University*, Department of Nuclear Medicine, Asan Medical Center,
University of Ulsan ! Department of Physics, Kyonggi Universiry * Seoul, Korea

The SPECT radiopharmaceuticals labeled with I-123 for dopamine transporter imaging
have been used to measure dopamine transporters in patients with movement disorders.
However, a cyclotron produced 1-123 limits its availiability and ease of use as a radioisotope
to be labeled with pharmaceuticals in routine clinical diagnostic procedures. Recently, new
radiopharmaceuticals for Tc-99m which has optimal characteristic for SPECT imaging have
been developed to overcome the limits of using 1-123. The purpose of this study was to
compare the quality of [Tc-99m]TRODAT-1 with [I-123]IPT SPECT daia and then to
evaluate the usefulness of [Tc-99m]TRODAT-1 SPECT by using three noninvasive simplified
quantitative methods. TRODAT-1 labeled with Tc-99m(15.934£0.82 mCi) and IPT labeled
with 1-123(6.60:+0.11 mCi) were injected into five normal controls. Dynamic [Tc-99m]
TRODAT-1 SPECT scans of brain were performed for 10 minutes each over 180 minnutes,
and for 20 minutes at 4 hrs and 5 hrs. [I-123]IPT SPECT scans were performed for § minutes
each over 120 minutes. Time activity curves were gencrated for the left basal ganglia(LBG),
right basal ganglia(RBG), and occipital cortex(OCC). Dopamine transporter parameters were
obtained nsing (BG-OCC)/OCC, graphical method(Rv), and area ratio method(R.a}. TRODAT-I
and IPT SPECT imaging showed high uptake at the level of the basal ganglia. (BG-OCC)/
OCC ratins for TRODAT-1 and IPT were 0.80+0.14, and 3.2240.81, Rys were 0.62+0.12,
and 2.30:-0.35, and Ras were 0.37:£0.08 and 1.73:+0.31, respectively. In conclusion, further
improvement of [Tc-99m]TRODAT-1 imaging characteristics may be required to estimate the
dopamine transporter concentrations in human brains although it shows clear BG localization.
(Korean J Nucl Med 1998;32:10-9)
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Fig. 1. The chemical structures of [Tc-99m]TRODAT-1 (A) and [I-12311PT (B).
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Fig. 2. Radioactivity distribution of [Tc-99m]JTRODAT-1 after injection of 15.39 mCi
(569.43MBq) in a 42-yr-old female for noraml control (A), and [I-123]IPT after
injection of 6.97 mCi(257.89 MBq) in the same subject (B). Acquisitions were
obtained for 10 minutes each with the Trionix triple head SPECT camera over 3 hrs
for A, and for 5 minutes each over 2 hrs for B. The reconstructed images were
reoriented so that the AC-PC line corresponded to the transaxial axis of the dataset.
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Fig. 3. TRODAT-1 time activity curves for a normal control(Figure 2A). (A)basal ganglia and occipital lobe

curves, (B) specific binding to non-specific binding ratios(basal ganglia-occipital cortex)/occipital cortex,
(C) left basal ganglia to right basal ganglia ratios, and (D) accumulated specific binding curves vsed for

computing area ratio method(Ra).
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