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Usefulness of DFOV Changes in Pediatric PET/CT Image Reconstruction
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Purpose: There have been something difficulties in locating focuses and quantitative analysis in case
of pediatric patients because of the relatively small body compared to adults. This author of this
study, therefore, evaluated the usefulness of DFOV (Display Field Of View) according to its changes
in PET/CT image reconstruction by means of the phantom experiment and pediatric patients examination.
Materials & Methods: 0.023 MBg/cc of ""F-FDG was put into the uniform NU2-94 phantom, and
then emission scan was acquired for 10 minutes. For reconstruction, DFOV values were changed
to 50, 45, 40, 35, 30, and 25 cm respectively. As for patient images, 20 patients who were
diagnosed as the one or suspicion of the children tumor are targeted from Oct 2007 to Jan 2008.
For image reconstruction, 50 cm was the basis of DFOV, and the value was adjusted to DFOV 45
cm to 25 cm respectively. In the phantom and the reconstruction image of pediatric patients, the
changes in pixel size and SUVn according to DFOV changes were analyzed. Results: As DFOV
decreased to 50, 45, 40, 35, 30, and 25 cm by means of the phantom, the pixel size was changed to
3.906, 3.515, 3.125, 2.734, 2.343, and 1.953 mm respectively. Besides, as a result of reconstruction
DFOV in images of pediatric patients to 50, to 25 cm, the different values of SUVnax are shown
as 3.3, 7.3, 12, 14, 18% and 2.6, 4.3, 5.0, 7.0, 10.0% on respectively when 50 cm was the standard.
Conclusion: In SUVy.x using the phantom, as DFOV decreased every 5 cm, the mean value
gradually increased. With 50 cm as the standard, the increase rates were 3.7, 6.5, 11.2, 19.5, and
32.1% respectively. As for pediatric patients image too, as DFOV decreased, the rates increased as
in the phantom experiment. In image reconstruction, since DFOV decrease regardless of matrix size
change reduced the pixel size, the image quality can be improved. This would be more useful than
reconstruction and enlarge images of pediatric patients in the same way of examining adults.
However, when the value of 35 cm DFOV was applied, this may result in truncated artifact, and
thus the application should be properly controlled. Change of DFOV may produce better image for
pediatric patients, but changes of SUV values according to DFOV change should be considered in
reading. (Korean J Nucl Med Technol 2008;12(3):171-175)
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1. EXtEAL
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2. PET/CT Zt]|

Discovery LS® PET/CT Scanner® GEA} AH|& 9 A
He vt Ak

B CT

- Scan Mode : Helical, Axial, Scout™

- Reconstruction Algorithms : Soft Tissue, Standard,
Detail, Bone, Lung and Edge

- Reconstruction Matrix : 512

- CT Number scale : 1024 to 3071 HU

- Helical Pitch: 5:1, 7:1, 10.8:1, 13.4:1

- Scan Technique - kVp : 80, 100, 120, 140

- mA : 10 to 440 mA, 10 mA
increments

- Power : 0.8 to 53.2 kW

- Rotational speed : 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 2.0, 3.0 and
4.0 sec full scan (360° acquisition)
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- Aperture : 70 cm
- Maximum SFOV : 50 cm

B PET

- Detector Ring : Bismuth Germanate (BGO)

92.7 cm

: 12.096 individual crystals arranged in

- Detector ring diameter :
- Detector layout

18 rings of 672 crystals each
- Transaxial FOV : 55 cm

- Axial FOV : 152 cm
- Axial sampling interval : 4.25 mm
- Number of image plane : 35

- Coincidence window : 12.5 nsec
%Ge 10 mGi
- Normalization rod source : ®*Ge 1.5 mCi

- Resolution : Transaxial FWHM 4.8 mm

- Transmission measurement rod source :

3. Phantom

Uniform NU2-94 Phantom
- Dimensions ; 8 “diax8.98” 1 (20.3x22.8 cm)
- Volume without inserts ; 5,640 mL

Specification :

Fig. 1. Phantom (Uniform NU2-94 Phantom).

4. BArELlefE

Phantom : 0.023 MBg/cc
AoF 32} : 529 MBq/kg

5. Phantom @4t

Uniform NU2-94 Phantomo] 5,640 mL2] H{-ZH=2}
"F-FDG 0.023 MBy/cc S o] & &Itk At 52
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- Phantom %4} : DFOV7} 50, 45, 40, 35, 30, 25 cm& 7t
230w} pixel F7]= 3.906, 3515, 3.125, 2.734,
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- 32} GAF: 19 3-AojlA DFOV 50 cm 71522 2, SUViax
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Table 1, Post filter & Loop filter value of versus DFOV according to change

Unit © mm
50 cm 45 cm 40 cm 35 cm 30 cm 25 cm
Post Filter 2.73 3.27 3.82 4.36 491 5.45
Loop Filter 2.00 2.34 2.73 3.12 3.52 391
(A) Pixel Size (B) SUVmax
4.5 2.0
4.0 \ 1.8
3.5 1.6 ///‘
oo \ 1.4 ”/*/4_’_’
2.5 \ 1.2
bo \‘\\' 1.0
0.8
12 0.6
1.0 0.4
0.5 0.2
0.0 0.0
50 45 40 35 30 25 50 45 40 35 30 25
DFOV DFOV

Fig. 2. (A) Pixel Size versus DFOV. (B) SUVmax versus DFOV.
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Fig. 3. (A) Pediatric imagesaccording to DFOV change. (B) SUV according to DFOV change in pediatric images.
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