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Resolution Evaluation of a Pinhole Collimator according to

the Aperture Diameter using Micro Deluxe Phantom

Byung Ho An, Joon Ho Yeon, Soo Young Kim and Sung Wook Choi
Dept. of Nuclear Medicine, Samsung Medical Center, Seoul, Korea

It is hard to obtain high quality images of knee and T.M joint because of a lot of soft tissues in the knee and T.M
joint area. Most conventional system for high resolution scintigraphy was used by 4 mm aperture pinhole
collimator. Performance comparison of high-resolution pinhole SPECT for Micro deluxe phantom using
conventional system. the aim of this study is to evaluate performance of each aperture according to the diameter
size and the usefulness of 24-hour delayed bone scintigraphy.

In this study 6 mm, 8 mm diameter pinhole collimators were mounted on Siemens E.CAM systems. In order
to evaluate performance evaluation of each aperture and Micro Deluxe phantom was used for performance
comparison of conventional SPECT system, Projection data were obtained with 9 degree increment per 30
second. Transverse images were reconstructed using dedicated OSEM algorithm with recovery of detector
blurring. #™Tc-HDP source was used for 24-hour delayed bone scintigraphy.

The knee joint images obtained with 24-hour delay were improved more than those obtained with 3-hour delay
in our study. The 6 mm and 8 mm pinhole collimators FWHM have improved by 28% SNR and Uniformity have
improved by 35%, Contrast has improved by 7% in 24-hour delayed knee joint image. While in 24-hour
delayed T.M joint image of the 6 mm and 8 mm pinhole collimators FWHM have decreased by 60% SNR has
decreased by 20% and Uniformity has decreased by 25%, Contrast has decreased significantly.

Pinhole collimators with 6 mm and 8 mm diameter could offer a superior performance for 24-hour delayed bone
scintigraphy. The use of 24-hour delayed image provides additional benefits for pinhole scintigraphy of knee
joint. Therefore, we expect that it is useful for precise diagnosis of knee joint and it is applicable to others joint
imaging.
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Fig. 1. Pinhole collimator was used conventional system.
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2 mm aperture specification
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Fig. 2. Pinhole collimator design and 2 mm aperture specification
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Fig. 3. Photographs of the Micro deluxe phantom with cold—rod
(left) and hot—rod insert (right). The cylinder has a 45 mm inner
diameter and 26 mm long rods in six sectors.

Pinhole mount Table alignment

Fig. 5. SPECT data acquisition procedure.

Fig. 6. Image reconstruction procedure.
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Fig. 4. We used X—Profile a homemade analysis program using
IDL 6.4version.
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System matrix (at,j) was obtained by the numerical calculation of point spread function (PSF)

Fig. 7. Reconstructed equation using dedicated OSEM algorithm with recovery of detector blurring.
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Fig. 8. hour wholebody bone scintigraphy after *™Tc—HDP 740 M
Bq (20 mCi) injection.
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Fig. 9. 3 hour and 24 hour delayed image of knee joint using 6 mm,
8 mm aperture.
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Fig. 10. 3 hour and 24 hour delayed image of T.M joint using 6 mm,
8 mm aperture.
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Fig. 11. Planar resolution using line source.
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Fig. 12. SPECT imaging perfomance using 40 projection with micro—deluxe phantom.
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Table 1. SNR, Uniformity, Contrast Value of Knee and T.M joint

Knee joint %li"l Py Eg—l}i— % | 3 _é:;l 2 %}X s % %lf% — > _EI:;‘ 2 SNR Uniformity | Contrast
6 mm 3 hrs 2872 3.35 9.61 867 1.83 2.92 2.869 0.349 2.291
8 mm 3 hrs 2800 3.26 9.30 850 1.66 2.85 2.853 0.351 2.263
6 mm 24 hrs 5707 5.00 19.0 1694 2.50 5.65 3.804 0.263 2.367
8mm 24 hrs 5703 5.02 19.3 1745 2.41 5.78 3.838 0.261 2.334

T.M joint %l;]l Py -~ -i}:lﬁr . 7 ;:714] s %_F;”Z P -~ -ZR:‘?: . = il:;] Py SNR Uniformity | Contrast
6 mm 3 hrs 2853 3.96 19.4 110 1.83 2.97 4.902 0.204 5.535
8 mm 3 hrs 2717 4.71 18.9 112 1.76 3.03 4.006 0.249 5.228
6 mm 24 hrs 1833 3.45 12.2 161 2.26 4.35 3.542 0.282 1.809
8 mm 24 hrs 1559 2.86 10.4 117 1.52 2.54 3.633 0.275 3.091
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Fig. 13. Knee and T.M joint imaging perfomance using X—Profile a homemade analysis program.
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[ Knee joint]

6 mm pinhole 8 mm pinhole

8 mm pinhole

3 hour
delayed image

6 mm pinhole

24 hour
delayed image

[TM joint]

6 mm pinhole 8 mm pinhole

3 hour
delayed image

6 mm pinhole 8 mm pinhole

24 hour

delayed image

Fig. 14. Region of interest of knee and T.M joint delayed image
using 6 mm, 8 mm aperture.
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