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The Effectiveness Evaluation of Reconstruction Method
Using DFOV Position Changes for Reduction of Artifact
Around Hotspot in PET/CT Images
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Purpose: In the PET/CT images, various artifacts cause degradation of the quantitative assessment. Most
hotspot generated by radiopharmaceutical injection errors cause an artifact and degrade the quality of the images
as well as the accuracy of the quantitative evaluation. The purpose of this study is to assess effectiveness of the
elimination of the hotspot at the injection sites using shifting the center of DFOV (Display Field of View, DFOV)
method and evaluate the quantitative evaluation of result. Materials and Methods: GE Discovery STE 16 (GE
Healthcare, Milwaukee, USA) and 1994 NEMA phantom were used for imaging acquisition. Phantom was filled
with 0.005 MBg/mL of "*F-FDG. A hotspot was artificially placed on the outside of the phantom. The ratio of
hotspot area activity to background area activity was regulated as 200:1. After image acquisition with routine
protocol, all of the images were reconstructed using the shifting the center of DFOV method that wasn't
overlapped with hotspot. Those images obtained before and after applying the shifting reconstruction method
were compared. ROIs (Region Of Interests) were set in the hotspot areas, meanSUVs and standard deviations
were calculated. Percentage differences were calculated with those meanSUVs and standard deviations. The
evaluation on the effects of the shifting reconstruction method was done by comparison of the meanSUVs and
the standard deviations, which were calculated for background areas unaffected by hotspot. Results: In the areas
of unaffected by hotspot, meanSUVs before and after applying the shifting of center of DFOV method were
0.67+0.06 g/mL and 0.65+0.06 g/mL, respectively. In the artifact areas affected by hotspot, meanSUVs before
and after applying the shifting of center of DFOV method were 0.32+0.08 g/mL and 0.56+0.12 g/mL,
respectively. The percentage differences of the area adjacent to the hotspot and the area distant from the hotspot
were 65.3% and 97.4%, respectively. Conclusion: In the PET/CT images, meanSUV was improved by 32.1%
when the effect of artifact was removed with application of the shifting the center of DFOV methode. In other
areas unaffected by artifacts, meanSUVs were not significantly different after applying DFOV center shift
method. As shown in the result, adverse effects of hotspot made by swelling in the injection site can be reduced
by applying DFOV center shift method. Therefore, DFOV center shift method can be applied for the more
precise quantitative evaluation, and contribute to the increase of the diagnostic value of the images. (Korean J
Nucl Med Technol 2013;17(2):90-94)
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Fig. 1. 10 cc syringe was attached to NEMA 1994 PET Phantom.

Discovery STE ;cpetct2 A 250 Samsung Hedical Center
Ex: 19622

Se: 401 STATIC DONGCHANTO
oM TI28.02 TEST
Im: 51

Feb 26 2013

DFOV S50.0cm 16:09:00
I

F1:LR

aun =
ouN X

FDG

Randoms: Singles

128 3D

Dur: 2:30

PET_C2 WB FDG 3D Act 1 1 1 1 1

Uptake Time: 00:28:00

m=—0 M=30 kBa/ml P 250

Fig. 2. (A) The image was reconstructed after phantom scan. (B) The image was reconstructed after moving the center of DFOV not to

overlap with hotspot.

91



ol

Holsty|s M17H M2= 2013

_I

A& 5,640 mLE vl| FHEARS©] 0.005 MBg/mL7} == 28.2
MBqe] "F-FDG} B2 §7 wol FYstela. dat |
MBg/mL7} B2 10 cc5=AM7]o]| 10 MBq2] “F-FDGS} &2
A9 da T viTARE ] AR Hl= 1:2000] HE=% S}
Rt
o] & NEMA 1994 PET 2&of 10 ccFAZ S &Tof 219
4 oz 1:17(]—0} ]:]'(Flg 1)

CTE o] 83t Exl&)S ot & Frame & 25 30%9] W&
Ak 3AUGDRER E5|9ry.

o1l doleio] g | AT 02 25 He stand-
ard, postZ E] 4.29 W] Z(FWHM) mm, HHE3]<=(iterations)
23]9f K2Rt 4x(subset) 203] %} 94 &5 F A4S

&3l DFOV 50 em=z sto 917] o5 §lo] B47} 29+ <
A4S @glon DFOVE] 54 9IS olEslel AARgH
DFOVEE] HolLhes 94 7k AT4eliciFig. 2.

DFOV 4ol A, 39 A7 4do] dojAd d4=
FE GRS W] o2 wi AN F919] 53t d4
QlZ-Eo] HAYSt 3320 H G <(Region Of Interest, ROl
745kl DFOV F4ols4, 9] meanSUV, FHAL W1

RE A3 AFE SPSS (Statistical Package for the Social
Sciences) 18 version o|g3to] BARA sheich zzte]

ROIE H|44 7%l Wilcoxon signed rank testS ARE-5}o]

Y Ggolla] dae] S WA 2 viTHARs H9
o] DFOV F4lols A8 A, & 5719 ROIE w43 A}
DFOV %751 A meanSUVE} EZEH 2= 0.67+0.06 g/mlL, DFOV
meanSUVE} FEZEHRE= 0.65+0.06 g/mLE LFEREO.

o ‘E‘H—Eﬂ% QA= 1w SUV 0.29%, meanSUV —3.03%= LJERLE
FTAROCRE {7t Apo|7t Fgick(Table 1, Fig. 3).

2. 2IE5=9| Feks &2 Cold Artifact 2

Hano ofsf WA Qlg=e] P W2 Cold Artifact 7+

it

1 g/ne
05 + : —Before
—After
0
1 10 20 30 40 Mumber of ROI

Fig. 3. This graph was composed with meanSUV of areas that
were unaffected by artifacts.

Table 1. SUV and Percentage Difference in other areas unaffected by artifacts

Percent Difference

SUV Max (g/mL Mean (g/mL STD (g/mL
(g/mL) (g/mL) (g/mL) Max (%) Mean (%)
Before 0.78 0.68 0.07
-0.29 -3.03
After 0.78 0.65 0.07
“P>0.05.

Table 2. SUV and Percentage Difference in the artifact areas affected by hotspots

Percent Difference

SUV Max (g/mL Mean (g/mL STD (g/mL
(g/mL) (g/mL) (g/mL) Max (%) Mean (%)
Before 0.51 0.32 0.08
48.61 74.26
After 0.76 0.56 0.13

“P<0.05.
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Flg. 4. This graph was composed with neanSUV of artifact areas
that were affected by hotspots.
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