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Abstract

Purpose: To assess the quantitative accuracy and the clinical utility of 3D volumetric PET imaging with
FDG in brain studies, 24 patients with various neurological disorders were studied. Materials and Methods:
Each patient was injected with 370 MBq of 2-["*F]fluoro-2-deoxy-D-glucose. After a 30 min uptake period,
the patients were imaged for 30 min in 2 dimensional acquisition (2D) and subsequently for 10 min in 3
dimensional acquisition imaging (3D) using a GE Advance™ PET system. The scatter corrected 3D (3D
SC) and non scatter-corrected 3D images were compared with 2D images by applying ROIs on gray and
white matter, lesion and contralateral normal areas. Measured and calculated attenuation correction methods
for emission images were compared to get the maximum advantage of high sensitivity of 3D acquisition.
Results: When normalized to the contrast of 2D images, the contrasts of gray to white matter were 0.75 +
0.13 (3D) and 0.9540.12 (3D SC). The contrasts of normal area to lesion were 0.83+0.05 (3D) and 0.96+
0.05 (3D SC). Three nuclear medicine physicians judged 3D SC images to be superior to the 2D with
regards to resolution and noise. Regional counts of calculated attenuation correction was not significantly
different to that of measured attenuation correction. Conclusion: 3D PET images with the scatter correction
in FDG brain studies provide quantitatively and qualitatively similar images to 2D and can be utilized in

a routine clinical setting to reduce scanning time and patient motion artifacts. (Korean J Nuel Med
1999;33:327-36)
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Fig. 1. Regions of interests in F-18 FDG brain PET imaging. Gray: gray matter, White: white matter, Lesion:

lesion area, Normal: contralateral normal area.
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Table 1. Image Contrast and FDG Uptake Ratios of 3 Dimensional Acquisition (3D) with or without Scatter
Correction (SC) in F-18 FDG Brain PET Imaging (n=24 patients)

Normalized Ratios* 3pT 3D sct
Contrast (Gray: White)* 0.75+0.13 0.95+0.12
Contrast (Normal: Lesion) 0.83+0.05 0.96+0.05
FDG Uptake (Normal: Lesion) 1.05+0.20 1.02+0.08

* Normalized to 2 dimensional data.

T Mean +standard deviation of all subjects was acquired and normalized to 2 dimensional imaging.

* (Gray-White)/(Gray+White).

§(Normal-Lesion)/(Normal+Lesion). Region of interests were drawn on gray (Gray), white (White) matter,

abnormal lesion (Lesion) and contralateral normal area (Normal).
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Image contrast of lesion to contralateral normal area in 3 dimensional acquisition (3D) (Fig. 2A)

and 3D with scatter correction (SC) (Fig. 2B) was compared to 2 dimensional acquisition images

(2D) in 24 human brain studies.
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FDG uptake ratios of lesion to contralateral normal area in 3 dimensional acquistion (3D) (Fig. 3A)

and 3D with scatter correction (SC) (Fig. 2B) was compared to 2 dimensional acquisition images

(2D) in 24 human brain studies.
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Fig. 4. Two dimensional acquisition image (2D) (Fig. 4A), 3 dimensional acquisition image (3D)
(Fig. 4B) and 3D with scatter correction (SC) (Fig. 4C) image sets from a patient with
brain tumor (arrow). All images were reconstructed using an identical filter resulting similar
image resolution. Note superior image quality of 3D to 2D images despite of the reduced
emission scan time (2D: 30 min, 3D: 10 min).
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Table 2. Qualitative Comparison of Contrast, Reso-
lution, and Noise between 2 Dimensional
(2D), 3 Dimensional (3D) and 3D Images
with Scatter Correction (3D SC) in F-18
FDG Brain PET imaging in 24 Patients

2D 3D 3D SC
Contrast* 44405 29403 43402
Resolution® 39406 33x+03 42405
Noise* 3.1+09 394+06 4.0+£05

* Three physicians reviewed the unlabelled 2D,
3D, and 3D SC image sets and evaluated the
image quality with regard to contrast, resolution,
and noise. These values were obtained using an
ordinal scale 1 (very poor) to 5 (very good). Mean
*+standard deviation of all subjects was presented.

Table 3. Comparison of Calculated vs Measured
Attenuation Correction Results between 2
Dimensional (2D), 3 Dimensional (3D)
and 3D Images with Scatter Correction
(3D SC) in F-18 FDG Brain PET imaging
{n=10 Patients)

Regions 2D* 3D* 3D SC*

WhiteT  0.98+0.16 0.99+0.04 1.01+0.03
Gray ' 1.00+0.12  0.94+0.04 0.94+0.04
Lesion’  0.954+0.16 096+0.06 0.97+0.06
Normal®  0.91+0.14 0944008 0.94+0.08

* (ROI values in calculated attenuation corrected
image)/(ROI values in measured attenuation cor-
rected image). Mean+standard deviation of all
subjects was presented.

T Gray, White=ROI values in gray or white
matter

i Lesion, Normal=ROI values of lesion and con-
tralateral normal area
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Fig. 5. Two dimensional image with measured attenuation correction (Fig. 5A), 3 dimensional image (3D)
* with measured attenuation and scatter correction (Fig. 5B), 2D with calculated attenuation correction,
(Fig. 5C) and 3D with calculated attenuation and scatter correction (Fig. 5D) from a patient with

brain tumor (arrow). No difference of image quality was seen.
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