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The Evaluation of Image Correction Methods for SPECT/CT in
Various Radioisotopes with Different Energy Levels
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Purpose: To optimize correction method for SPECT/CT, image quality consisting of resolution and contrast was
evaluated using three radioisotopes (*™Tc, **'T1 and "'T) and three different correction methods; attenuation
correction (AC), scatter correction (SC) and both attenuation and scatter correction (ACSC). Materials and
Methods: Images were acquired with a SPECT/CT scanner and a conventional CT protocol with an OESM
reconstruction algorithm (2 iterations and 10 subsets). For resolution measurement, fixed radioactivity (2.22
kBq) was infused into a spatial resolution phantom and full width at half maximum (FWHM) was measured
using a vendor-provided software. For contrast evaluation, radioactive source with a ratio of 1:8 to background
was filled in a Flanged Jaszczak phantom and percent contrast (%) were calculated. All the parameters for image
quality were compared with non-correction (NC) method. Results: As compared with NC, image resolution of
all three isotopes were significantly improved by AC and ACSC, not by SC. In particular, ACSC showed better
resolution than AC alone for ™Tc and **'T1. Image contrast of all three radioisotopes in a sphere with the largest
diameter were enhanced by all correction methods. ACSC showed the highest contrast in all three radioisotopes,
which was the most accurate in > Tc (85.9%). Conclusion: Image quality of SPECT/CT was improved in all the
radioisotopes by CT-based attenuation correction methods, except SC alone. SC failed to improve resolution in
any radioisotopes, but it was effective in contrast enhancement. ACSC would be the best correction method as
it improved resolution in radioisotopes with low energy levels and contrast in radioisotope with low energy
levels. However, in radioisotope with high energy level, AC would be better than ACSC for resolution
improvement. (Korean J Nucl Med Technol 2013;17(2):53-58)
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w2} low energy high resolution (LEHR), low energy general
purpose (LEGP), high energy general purpose (HEGP) (Fig. 2)

% 3%57Y collimator7} AREE|QITE G749 wolls B7HE
213} spatial resolution phantom (Fig. 3)2 ARSI 2=
P7}= 913l Standard Jaszczak phantom (Fig. 4)©] ARE-E| ATk

[ 38}
HI
o
oIr
&

7t

1) A9y

Halls H71E 95H spatial resolution phantom®] UjF-of &
= AL Al 7HA] A2 B U E 7H AV S 1A
P™Te (140 keV, 2.22 kBq), *'Tl (70 keV, 2.22 kBq), 'I (364
keV, 2.22 kBq)= 2t} lineo]] =3}o] phantom AJ2}51H3]
t}. P Teo] Halls W7l Aol 4= LEHR collimatorS 42
3} SPECT/CT table®] “d5-%}of| phantome- $JX|A]7]1L, ac-
quisition parameteri= ZHo|A] AMES= 7|E TEEES 4
2519t} 128%128 matrix size, rotation 360, 120 frames, orbit

circular2 total counts 700 kcountsE £]S-5}3l, reconstruction

Fig. 1. The experiments were performed by SPECT/CT-GE Infinia
Hawkeye4 (GE Medical Systems, USA).

Fig. 2. These collimators were used for experiments (LEHR, LEGP,
HEGP).

Fig. 3. This figure is showing the spatial resolution phantom for
resolution test.

Fig. 4. This figure is showing the Standard Jaszczak phantom
(hot sphere) for contrast test.
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Fig. 5. The images are acquired by GE Xeleris Workstation® by
applying 4 conditions and X-profile Gaussian curve of transaxial
images for *™Tc.

ol sC
Fig. 6. The images are acquired by GE Xeleris Workstation®™ by
applying 4 conditions and X-profile Gaussian curve of transaxial
images for 2°'Tl.

Fig. 7. The images are acquired by GE Xeleris Workstation®™ by
applying 4 conditions and X-profile Gaussian curve of transaxial
images for ''I.
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Fig. 8. The transaxial images are acquired by GE Xeleris
Workstation® by applying 4 conditions for 3 radioisotopes.
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Fig. 9. This figure is showing the analysis of manual both spheres
and BKG ROl measurement with MRIcro®.
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Fig. 10. This figure is the formula for analysis of percent con-
trast(%).
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Table 1. The results of resolution test applying 4 conditions for omTe
Right (mm) Center (mm) Under (mm) Mean+SD (mm) P-value
NC 5.00 4.94 4.96 4.97+0.46 -
AC 4.67 4.74 4.77 4.73+0.27 0.0023
SC 4.98 5.02 4.90 4.97+0.39 0.8651
ACSC 4.57 4.59 4.65 4.60+0.26 0.0008
Table 2. The results of resolution test applying 4 conditions for °'T|
Right (mm) Center (mm) Under (mm) Mean+SD (mm) P-value
NC 5.16 5.34 5.28 5.26+0.28 -
AC 5.05 5.17 5.21 5.14+0.21 0.0273
SC 5.17 5.29 5.30 5.25+0.25 0.5664
ACSC 4.97 5.05 5.12 5.05+0.23 0.0004
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Fig. 11. These values of mean+SD are obtained by applying 4
conditions with *™Tc. There were obvious difference with stat-
istical analysis when it comes to apply AC and ACSC.

Table 3. The results of resolution test applying 4 conditions *'|
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Fig. 12. These values of mean+SD are obtained by applying 4
conditions with 2°'Tl.
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Fig. 13. These values of meantSD are obtained by applying 4
conditions with "'I. AC would be better than ACSC for resolution
improvement.

Right (mm) Center (mm) Under (mm) Mean+SD (mm) P-value
NC 6.40 6.43 5.88 6.24+0.73 -
AC 5.63 6.04 5.86 5.84+0.57 0.0096
SC 6.40 6.36 5.97 6.24+0.69 0.6917
ACSC 6.02 6.07 5.86 5.98+0.26 0.0294
‘: *mTc (Percent contrast) ‘: 27| (Percent contrast) ': 131] (Percent contrast)
L —-—S{E % oy ""; § 0 aem] *::
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Fig. 14. These graphs are percent contrast values according to radioisotopes. Commonly, the value of percent contrast to apply SC was

higher than its applied AC.
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