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Evaluation of Proper Image Acquisition Time by Change of
Infusion dose in PET/CT

Chang Hyeon Kim, Hyun Kuk Lee, Chi Ok Song and Gi Heun Lee
Department of Nuclear Medicine, Eulji University Hospital

There is the recent PET/CT scan in tendency that use low dose to reduce patient's exposure along with
development of equipments. We diminished ®EFDG dose of patient to reduce patient's exposure after setting up
GE Discovery 690 PET/CT scanner (GE Healthcare, Milwaukee, USA) establishment at this hospital in 2011.
Accordingly, We evaluate acquisition time per proper bed by change of infusion dose to maintain quality of image
of PET/CT scanner.

We inserted Air, Teflon, hot cylinder in NEMA NU2-1994 phantom and maintained radioactivity concentration
based on the ratio 4:1 of hot cylinder and back ground activity and increased hot cylinder's concentration to 3, 4.3,
5.5, 6.7 MBq/kg, after acquisition image as increase acquisition time per bed to 30 seconds, 1 minute, 1 minute 30
seconds, 2 minute, 2 minutes 30 seconds, 3 minutes, 3 minutes 30 seconds, 4 minutes, 4 minutes 30 seconds, 5
minutes, 5 minutes 30 seconds, 10 minutes, 20 minutes, and 30 minutes, ROI was set up on hot cylinder and back
radioactivity region. We computated standard deviation of Signal to Noise Ratio (SNR) and BKG (Background),
compared with hot cylinder's concentration and change by acquisition time per bed, after measured Standard
Uptake Value maximum (SUVy,.x). Also, we compared each standard deviation of SUVax, SNR, BKG following
in change of inspection waiting time (15minutes and 1 hour) by using 4.3 MBq phantom.

The radioactive concentration per unit mass was increased to 3, 4.3, 5.5, 6.7 MBqgs. And when we increased
time/bed of each concentration from 1 minute 30 seconds to 30 minutes, we found that the SUV . of hot cylinder
acquisition time per bed changed seriously according to each radioactive concentration in up to 18.3 to at least 7.3
from 30 seconds to 2 minutes. On the other side, that displayed changelessly at least 5.6 in up to 8 from 2 minutes
30 seconds to 30 minutes. SNR by radioactive change per unit mass was fixed to up to 0.49 in at least 0.41 in 3
MBgs and accroding as acquisition time per bed increased, rose to up to 0.59, 0.54 in each at least 0.23, 0.39 in 4.3
MBgs and in 5.5 MBgs. It was high to up to 0.59 from 30 seconds in radioactivity concentration 6.7 MBgs, but
kept fixed from 0.43 to 0.53. Standard deviation of BKG (Background) was low from 0.38 to 0.06 in 3 MBgs and
from 2 minutes 30 seconds after, low from 0.38 to 0 in 4.3 MBgs and 5.5 MBgs from 1 minute 30 seconds after,
low from 0.33 to 0.05 in 6.7 MBgs at all section from 30 seconds to 30 minutes. In result that was changed the
inspection waiting time to 15 minutes and 1 hour by 4.3 MBq phantoms, SUV .« represented each other fixed
values from 2 minutes 30 seconds of acquisition time per bed and SNR shown similar values from 1 minute 30
seconds.

As shown in the above, when we increased radioactive concentration per unit mass by 3, 4.3, 5.5, 6.7 MBgs, the
values of SUV . and SNR was kept changelessly each other more than 2 minutes 30 seconds of acquisition time
per bed. In the same way, in the change of inspection waiting time (15 minutes and 1 hour), we could find that the
values of SUVnaand SNR was kept changelessly each other more than 2 minutes 30 seconds of acquisition time
per bed. In the result of this NEMA NU2-1994 phantom experiment, we found that the minimum acquisition time
per bed was 2 minutes 30 seconds for evaluating values of fixed SUVy.x and SNR even in change of inserting
radioactive concentration. However, this acquisition time can be different according to features and qualities of
equipment.
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* Received: September 19, 2014.  Accepted: October 21, 2014.

* Corresponding author: Chang Hyeon Kim A‘I E

Department of Nuclear Medicine, Eulji University Hospital, 1306

Dunsandong, Seogu, Daejeon, 302—799, Korea

Tel: +82—42—-611-3593, Fax: +82—-42-259-1111 2| PET/CTAAR= Au) o] vkA 7} g &0 glx}9] n] =&

E—mail: santa@eulji.ac.kr

[e]

22



oy
ozt
sk
°
e
H

&2 - 0p7l2

M2k

PET/CT AN ¢ Hatol| 2 MY FYEASARIS| 7t

Fig. 1. GE Discovery 690 PET/CT scanner.

Table 1. Hot cylinder and background radioactivity

Fig. 2. NEMA NU2—1994 PET phantom.

3 MBg/kg 4.3 MBg/kg 5.5 MBg/kg 6.7 MBg/kg
Radioactive concentration per unit mass (mCi/kg) 0.083 0.116 0.15 0.18
Radioactivity of hot cylinder (MBq/kg) 0.78 1.12 1.43 1.74
Background (MBg/kg) 3.39 4.95 6.21 7.57
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Yo A= 2011d GE Discovery 690 PET/CT scanner (GE
Healthcare, Milwaukee, USA) A 2] & $lx}o] 0] Z-& Z0]7|
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1. 2=

A3 AH]= GE Discovery 690 PET/CT scanner (GE
Healthcare, Milwaukee, USA)E AR&-3} THFig. 1). 1 bed &
47 slice®] A TS 4 Qlon, WAe] FAA 375 mm
o]t} & wWlgkAloF=bed B 15.7 cmo| ™, 64 slice 2] LA1E CT
= AR

A3 152 NEMA NU2-1994 PET 2&-& AME319ct
(Fig. ). 58 U A 372 W2 Arelal ot g u o] A 2e
4,520 mLo] | AT 1742] 4|2& 260 mLo|ch. B @] % 5
A= 7.64 kgo| 11 0] = 22.8 cmo|th.

NEMA NU2-1994 PET X3 o]| 4] Air, Teflon, hot cylinder
E 4151 a1 & 4 (hot cylinder) 2} B HFAs<(Background)
O] HIE 4:19] AJHl = Aok D40 AR 3,43, 5.5,
6.7 MBg/kg 2.2 Z7}A]7]H "F-FDGE 5¢]3}3]tHTable
).

CTZ% & PET 9A2 Vip ModeE Record 2 4% 3 bed
S 30:22] 32H4(3D) HLE= 2155131t o] uff foj 7l glo]E
o 285 Y14 T Z EZ(protocol)-2 matrix size 256x256,
Z axis filter+= standard, Filter Cutoff 3.5 (mm), ¥H2-3l<=
(iterations) 23] @} FLE 215} J=(subset) 323] o]t}

A A AlE Sz Also] =2 3,43, 5.5, 6.7 MBg/kg
o 2 W3t A7|H 302 F4= Vip Mode® 7] 535 5 o] A4
2 bedd FEA]7HE 30 sec, 1 min, 1 min 30 sec, 2 min, 2 min
30 sec, 3 min, 3 min 30 sec, 4 min, 4 min 30 sec, 5 min, 5 min
30 sec 10 min, 20 min, 30 min © 2 571y ZH AR 9] 5=
o S5 A7k] slol Tk RTA GRS TE T QA T
hot cylinder?] 5= 9} uj 3= WAz 47]2] ROI (Region of
Interest)®] 2|t} X3 A|4>(Standard Uptake Value
maximum, SUV 5 S Z A% ) 2-3-H](Signal to Noise
Ratio, SNR), BKG (Background) ] 3£ HX-E AAks|o] H]
waisct

WA As]-2 4.3 MBg/kg?] 5% phantom2- 0]-8-5}o] 3
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Fig. 3. ROl of hot cylinder and background
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Fig. 4. Acquisition image as increase acquisition time per bed to 30 sec, 1 min, 1 min 30 sec, 2 min, 2 min 30 sec, 3 min, 3 min 30 sec,
4 min, 4 min 30 sec, 5 min, 5 min 30 sec, 10 min, 20 min, and 30 min (A : 3 MBg, B : 4.3 MBg, C : 5.5 MBg, D : 6.7 MBq).
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3 MBq 4.3 MBq 5.5MBq 6.7 MBq 3 MBq 4.3 MBq 5.5 MBq 6.7 MBq
Fig. 5. Image acquisition 2 min 30 sec. Fig. 6. Image acquisition 30 min.
Table 2. SUVmax according to changes in the activity concentration and the acquisition time per bed
1 min 30 sec 2 min 2 min 30 sec 3 min 3 min 30sec
3 MBq 12 9.9 8 8.3 7.7
4.3 MBq 7.9 7.8 7.9 7.7 7
5.5MBq 7.8 7.3 7.1 6.9 6.9
6.7 MBq 8.9 8.7 7.6 7.6 7.4
Table 3. SNR due to changes in the activity concentration and the acquisition time per bed
1 min 30sec 2 min 2 min 30 sec 3 min 3 min 30sec
3 MBq 0.49 0.49 0.44 0.41 0.45
4.3 MBq 0.34 0.36 0.44 0.43 0.44
5.5 MBq 0.39 0.39 0.43 0.45 0.45
6.7 MBq 0.45 0.51 0.48 0.48 0.47
20 0.7
15 N 06
14 \\ 05 -
12 —— 3MBq Hoteylinder SUV - “:. e -
1g A\;\ —— 4 3MBq Hotevlinder SUV 0.4 / ——3MBqSNR
6 — 5 5MBqHoteylinder SUV 03 / ——13MBqSNR
; 6.7TMEqHotcylinder SUV 02 —55MBgSNR
' S D S S 01 6.7MBq SNR
SR A e 0
R

Fig. 7. SUVimax of the hot cylinder graph according to the change
of the activity concentration and the acquisition time per bed.

2.9} 2] ZAF AT, bed FEAT0] 2 A5 0] o)
z}o]of| w2} 30 sec, 1 min, Imin 30sec, 2 min 7}A] = Z|tf] 18.3
of| A 2|4 7.37kA] HS}e] Zo] 212w 2 min 30 sec 4] 30
min7}A] = Xt 8ol A X4 5607 A& YT SUVinw 4HS
R ik Fig. 7).

3. Bed EISA|ZH0]| 2 SNR

SNR-2 3 MBqo| A= &4~ 041904 Ztfj 0.4971X] bedd
S5 AIRke] Wsto] BA o] UrgaHA| 4] = 9LAL 4.3 MBq
3} 5.5 MBqof|Al+= 242 2|4 0.23, 0.399]| 4] 2|t 0.59, 0.542
bedd EEA|710] 542 A5 T HARs S= 6.7 MBq

o =/

Fig. 8. SNR graph according to the change in the radioactivity
concentration and the acquisition time per bed.

ol A= 30 secoll A Z|th 0.592 kAT 0] F- 0.430]4] 0.53
o2 A 15T Fig. 8). 7 Th9] Ak whARo)
HSlof] w2 SNRE bed EEA]7H0] 2 min 30 sec 0] &2 =
A& A% ke e slch.(Table 3.)
4. Bed ESA[ZH0]| [}E BKGL| EEHXL

7+ = ot w3 HEARso]] 4711 2] ROI (Region of Interest) &
Z2% BKG (Background) 2] #H2}+= 3 MBq°]|A]+= 2 min
30 sec $H-E| 0.389]|4] 0.06°.2 olH 3l 4.3 MBqi} 5.5
MBqo]| A+= 1 min 30 sec S5-E| 0.389]| 4] 002 FolX 11 6.7
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Table 4. BKG according to changes in the activity concentration
and the acquisition time per bed

1 min 30 sec 2 min 2 min 30 sec 3 min

3 MBq 0.99 0.46 0.1 0.38
4.3 MBq 0.21 0.25 0.30 0.28
5.5 MBq 0.19 0.16 0.36 0.33
6.7 MBq 0.21 0.26 0.13 0.1

120

—3MBq Standard deviation

——4.3MBq Standard deviation

= 3.5MBq Standard deviation

6.7MBq Standard deviation

& § 4
& &

&

A

Fig. 9. BKG graph according to the change in the radioactivity
concentration and the acquisition time per bed.

MBqoll A= 30 sec 914 30 min 2 F7H0]4] W& 0.330]4
0.050] QI th(Fig. 9).

5. AL TH7[A[ZE 1522t 1A[ZI=2| H|w

MM 5 4.3 MBq 0.2 7AO 7] A1k 1553} |
AIZEO. R H3HAZ] Aol A= bedd E5A]7t0] 2 min 30
secH-E] SUVimagto] A2 UA%t -2 B 3L (Fig. 11) SNR
I} BKGE 1 min 30 sec 5-B] H|5=3}F 412 2 S th(Fig. 12).
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Fig. 10. 4.3 MBq phantom of 15 minutes (A) and one hour after the
scan image (B).

——15M delay 4 3MBq
Hotcylinder SUV

= 1H delay 4.3MBq
Hotcylinder SUV

Fig. 11. SUVmax Of the phantom graph after 15 minutes and one
hour 4.3 MBqg

o YA FAH= AL & 4 AUMTh ©] NEMA
NU2-1994 phantom A ¥ 9] Aol A 9] ¥ = Yrkso] &
L9 $5}o]| 5= U FE SUVina 2F SNRO| Z1-2- 1517|913 &
4> bedd ESA17HS 2 min 30 sec 2h= 213 & = QAU 1
2l o] ZEAITRE AgH] O] ApeFat 4 of whet 2ol 7} Q&

% Sle >
2 o
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Fig. 12. 4.3 MBq 15 minutes and one hour after the phantom SNR (A), BKG (B) graph.
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