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line source A for transmission scan
(focal line of collimator A)

detector A ;
\ fan-beam collimator A

Fig. 1 Geometries of detectors, collimators and transmission sources.
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Fig. 2 Two imaging protocols. A-C: detector, Ext: external source (*Tc), T: transmission
raw data, E: emission raw data, T/E: transmission data including emission data, TEW:
triple energy window scatter correction.
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Table 1 Attenuation coefficients for water and cross calibrated SPECT values in the phantom study

Sequential mode Simultaneous mode True value
Attenuation coefficient for water (1/cm) 0.147+0.005 0.146 £ 0.007 0.154
Cross calibrated SPECT values (kBg/ml/)
Cortex 43.0%1.1 42.91+0.7 433
White matter 17.6+0.4 16704 18.1
Cortex/white matter ratio 244:1 2.57:1 2.39:1

s ®D 0000
@@@@@0000

ECT(Seq)

ECT(Sim)

TCT(Seq)

TCT(Sim)

Fig. 3 TCT and ECT images of a normal volunteer acquired with the sequential mode and the

simultaneous mode.
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Fig. 4 Count profile curves of ECT images with and without correction.
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Summary

Quantitative Brain SPECT Imaging with Scatter and Attenuation Compensation:
Comparison of Sequential and Simultaneous Acquisition
of Transmission and Emission Data

Jun HasHimoTo*, Toshikazu SaMmiya*, Atsushi Kuso*, Koichi Ocawa**,
Takashi IcHIHARA*** and Nobutoku MOTOMURA ***

*Department of Radiology, School of Medicine, Keio University

**Department of Electrical Engineering, College of Engineering, Hosei University
***Toshiba Nasu Works

Scatter and attenuation correction for brain SPECT
of a phantom and a normal volunteer was performed
using the Triple Energy Window method combined
with a transmission scan. *"Tc-ECD and *"Tc¢ solu-
tion were used as an emission tracer and a transmis-
sion source, respectively. We employed a triple-
headed SPECT gammacamera system equipped with
fan-beam collimators for acquisition with line trans-
mission sources placed at the focal lines of the fan-
beam collimators.

Two mode, sequential mode and simultaneous
mode, of data acquisition protocols were examined. In
the sequential mode, a transmission scan was carried
out using three external sources for the brain phantom
without emission tracer. After removing all sources,

an emission scan was performed on the brain phantom
containing the tracer. In the simultaneous mode, the
injection was followed by a simultaneous transmis-
sion-emission scan using one transmission source.
The same study was conducted out for the normal vol-
unteer, after confirming the effectiveness of these pro-
tocols with phantom studies.

Corrected SPECT count values obtained with two
protocols were almost identical. Simultaneous mode
had advantages in avoiding misalignment between
transmission and emission data and in shorter acquisi-
tion time than sequential mode.

Key words: Brain SPECT, Scatter correction,
Triple energy window method, Attenuation correc-
tion, Simultaneous emission-transmission scan.
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