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The Evaluation of Reconstruction Method Using Attenuation
Correction Position Shifting in 3D PET/CT

Gun Chul Hong, Sun Myung Park, Eun Kyung Jung, Choon Ki Choi and Jae Dong Seok
Department of Nuclear Medicine, Samsung Medical Center, Seoul, Korea

Purpose: The patients” moves occurred at PET/CT scan will cause the decline of correctness in results by
resulting in inconsistency of Attenuation Correction (AC) and effecting on quantitative evaluation. This study
has evaluated the utility of reconstruction method using AC position changing method when having
inconsistency of AC depending on the position change of emission scan after transmission scan in obtaining
PET/CT 3D image. Materials and Methods: We created 1 mL syringe injection space up to 2, 6, 10 cm toward
x and y axis based on central point of polystyrene (20x20110 cm) into GE Discovery STE16 equipment. After
projection of syringe with "F-FDG 5 kBg/mL, made an emission by changing the position and obtained the
image by using AC depending on the position change. Reconstruction method is an iteration reconstruction
method and is applied two times of iteration and 20 of subset, and for every emission data, decay correction
depending on time pass is applied. Also, after setting ROI to the position of syringe, compared %Difference
(%D) at each position to radioactivity concentrations (kBg/mL) and central point. Results: Radioactivity
concentrations of central point of emission scan is 2.30 kBg/mL and is indicated as 1.95, 1.82 and 1.75 kBq/mL,
relatively for +x axis, as 2.07, 1.75 and 1.65 kBq/mL for -x axis, as 2.07, 1.87 and 1.90 kBg/mL for +y axis and
as2.17, 1.85 and 1.67 kBg/mL for -y axis. Also, %D is yield as 15, 20, 23% for +x axis, as 9, 23, 28% for -x axis,
as 12,21, 20% for +y axis and as 8, 22, 29% for -y axis. When using AC position changing method, it is indicated
as 2.00, 1.95 and 1.80 kBg/mL, relatively for +x axis, as 2.25, 2.15 and 1.90 kBg/mL for -x axis, as 2.07, 1.90 and
1.90 kBg/mL for +y axis, and as 2.10, 2.02, and 1.72 kBq/mL for -y axis. Also, %D is yield as 13, 15, 21% for +x
axis, as 2, 6, 17% for -x axis, as 9, 17, 17% for +y axis, and as 8, 12, 25% for -y axis. Conclusion: When in
inconsistency of AC, radioactivity concentrations for using AC position changing method increased average of
0.14, 0.03 kBg/mL at x, y axis and %D was improved 6.1, 4.2%. Also, it is indicated that the more far from the
central point and the further position from the central point under the features that spatial resolution is lowered,
the higher in lowering of radioactivity concentrations. However, since in actual clinic, attenuation degree
increases more, it is considered that when in inconsistency, such tolerance will be increased. Therefore, at the
lesion of the part where AC is not inconsistent, the tolerance of radioactivity concentrations will be reduced by
applying AC position changing method. (Korean J Nucl Med Technol 2010;14(2):172-176)
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Fig. 1. PET/CT scanner GE Discovery STE16.

Fig. 2. Polystyrene phantom.
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H](GE Healthcare, Milwaukee, USA)o|™(Fig. 1), o] AH]+=
MRS 5.1 mm, e 8.5 cps/KBg, FAJOF= 50 cmO|
th 23 Aol AREE AE|ZE TS 20x20x10 cmZ
wof glew ZHo] 1 em o] SIS 7IE2E 2 em
AR xZ3 y& Weko s ZFH 1071 4 +10, +8, +6, +4,
42, 0, -2, -4, -6, -8, -100.2 % 2172 A= cKFig. 2).
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ZH)8 AP 59 Y4 *F-FDG 5 kBy/mL (0.13 puCi)S
1 mLEAR o] AFIet § B 2E o] Sl f1A1A]
7131 CTE ofgsto] Ty & 424 gk A=ttt
(Fig. 3). o] & xF3} y5 WFor FAP|9 A& o5
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of Hlwsglek T og A85t A4 23S MESHA
A7) 128x128, Z-% #F L, vhEALAdHe] vhE 3l 2
3], FEAGS 20, 3AJOR= 50 cm, § FE|= 4.29 HEA|HS
2 ARSI o] F 7HA] WS ARgsto] Aitdsiel)
HA A QA st WS 285k ok A4Sk
ow thgo® A RA BUA| Al whE x| HI}; Y
= Asto] A-dstlek oFA| sho] dojxl el 22t
FAZ] IR0 BA S AAgste] WAks s=4l(kBy/mL)
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xS yefeA 71E WA s ko] 230 kBy/mL=

Fig. 3. CT AC standard Image.
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UERE O L) +10, 48, +6, +4 +2, -2, -4, -6, -8, -10 cm2] £]X#]
of| A ZES 1.65, 1.75, 1.75, 1.98, 2.08, 1.95, 2.03, 1.83, 1.80,
1.75 kBymLZ UERJFTHTable 1). S41-0|A QoHz 7+
5 YA FE #ke] ztol7t IA Ueigth v & Wk
M= 7|2 9k B Zro] 2382 LFEREOL} +10, 48, +6,
+4 42, -2, -4, -6, -8, -102] FF> 1.68, 1.80, 1.85, 2.08, 2.18,
2,08, 1.95, 1.88, 1.75, 1.90 kBy/mL& ZA=|¢ItKFig. 4).
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Fig. 4. Variation of radio activity concentrations according to
use a AC shift method by changing the position in x-axis.
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Fig. 5. Variation of radio activity concentrations according to
use a AC shift method by changing the position in y-axis.

RGO LY +10, 48, +6, +4 +2, -2, -4, -6, -8, -10 cm@] ZH&
1.90, 2.10, 2.15, 2.03, 2.25, 2.00, 2.05, 1.95, 1.88, 1.80 kBq/mL
2 UEPTtH(Table 1). AN AR 445 YAk
T g Aot A et ¥y & Hekelss Ve W
AR5 5 gho] 2.38 kBy/mL2 LFERFO LY +10, +8, +6, +4
+2, -2, -4, -6, -8, -10 cm&] - 1.73, 1.88, 2.03, 2.76, 2.10,
2.08, 2.05, 1.90, 1.76, 1.90 kBymL= =4 ckFig. 5).
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Fig. 6. Variation of percent difference according to use a AC
shift method by changing the position in x-axis.
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Fig. 7. Variation of percent difference according to use a AC
shift method by changing the position in y-axis.

Table 1, Variation of radio activity (kBg/mL) concentrations by changing the position

+10 +8 +6 +4 +2 0 -2 -4 -6 -8 -10
Xeaxis Not Shi.ft 1.65 1.75 1.75 1.98 2.08 2.30 1.95 2.03 1.83 1.80 1.75
A.C Shift 1.90 2.10 2.15 2.03 2.25 2.30 2.00 2.05 1.95 1.88 1.80
Y-axis Not Shift 1.68 1.80 1.85 2.08 2.18 2.38 2.08 1.95 1.88 1.75 1.90
A.C Shift 1.73 1.88 2.03 2.08 2.10 2.38 2.08 2.05 1.90 1.78 1.90

Table 2, Variation of percent difference (%) by changing the position
+10 +8 +6 +4 +2 -2 -4 -6 -8 -10
Xoaxis Not Sh%ft -28.3 -23.9 -23.9 -14.1 -9.8 -15.2 -12 -20.7 -21.7 -23.9
A.C Shift -17.4 -8.7 -6.5 -12 2.2 -13 -10.9 -15.2 -18.5 -21.7
Yoaxis Not Shift -29.5 -24.2 -22.1 -12.6 -8.4 -12.6 -17.9 -21.1 -26.3 -20
A.C Shift -25 -18.5 -12 -9.8 -8.7 -9.8 -10.9 -17.4 -22.8 -17.4
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£ 9} 7HS AFESE AIN(Table 2), x 3 +10, +6, +2, -2, -6,
-10 cm®] AN A1) Fhe A HA L FHA] k2 ¢ 233,
239, 9.8, 152, 20.7, 23.9%2] z}o|= LrElton] 7R A
WSS A28t A0 174, 6.5, 2.2, 13, 15.2, 21.7%= 2}
o7} 7taH Ao & UeERYTHFig 6). y +10, +6, 42, -2, -6,
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GE Discovery STE16 AH]of] AE]2:5(20x20x10 cm)2]
SAHE 7FORE x, yE WO R 12,6, 10 cm7FA] 1 mL
FA7] A 37He AlRekgc) *F-FDG 5 kBy/mLo] SEA}
7] “@Oﬂ A FEGRE & 9IRS Hlst] HEEY
w4 EA Ho*ﬁﬂ% l*‘lﬁ}ojl Y=
HHE3l4 23],
‘%%ﬂ"é glolE = Al
ShetE TS AR §13]9
WARs Gi(kBy/mL)¥} F-4d el High
& QA stk

P%%‘*J—J S ARSI 230 kBymLo|™, +x5

1.95, 1.82, 1.75 kBy/mL, -x= 2.07, 1.75, 1.65 kBy/mL, +y=
2,07, 1.87, 1.90 kBy/mL, -y 2.17, 1.85, 1.67 kBy/mL= L}e}
Yol HES QX = +x3 15, 20, 23%, x5 9, 23, 28%, +y
=12, 21, 20%, -y= 8, 22, 29%= At= H Ik 2|1 W=
FollAl A2l R YIRS S AR SS9 xF
2.00, 1.95, 1.80 kBg/mL, -xZ 2.25, 2.15, 1.90 kBy/mL, +y2
2.07, 1.90, 1.90 kBy/mL, -y=5 2.10, 2.02, 1.72 kBy/mL=Z L }E}f
o, RS 9 X= +x3 13, 15, 21%, x5 2, 6, 17%, +y
29,17, 17%, -y% 8, 12, 25%2 AF& )

HHEA SUA| A] 4 AX e} e AR A
$0] MRS = g x yZol| A W 0.14, 0.03 kBy/mL
27} 391an, MBS QAL 6.1, 42% AL E3F =
Ao riE Hojdas FihEslso] AstEe 544 4
oA W SRR YA gl AR AYE & 5

olgick et A Aol A 7ok A=t o AXY) o
ol o]egt BUX| A T 0§ F 0w AR 1
eha] ZRaEA o] AX|FA] oRe RHo| WA s
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