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Quantitative Evaluation on Optimal Scan Time of PET/CT
Studies Using TOF PET

Il Sang Moon, Hong Jae Lee, Jin Eui Kim and Hyun Joo Kim
Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea

Purpose: To verify the optimal scan time per bed for clinical application, we evaluated the quality of "F.FDG
images with varying scan times in a phantom and 20 patients with 38 lesions using a Philips (TOF) PET/CT
scanner. Materials and Methods: The PET/CT images of a NEMA IEC body phantom and 20 patients (16 males,
4 females) were acquired for 5 different scan times of 20-100 sec per bed with intervals of 20 sec. The activity
ratio of hot spheres (diameter of 17 [H1], 22 [H2] and 28 [H3] mm) to the background region in the IEC body
phantom was 8-to-1. The contrast recovery coefficient (CRC) and standard uptake value (SUV) based on ROIs
of hot spheres and background region were calculated. The noise in each background region was estimated as the
ratio of SD of counts to the mean counts in the background region. On the patient image, the injected dose of
"®F-FDG was 444+74 MBq and the SUVs in the 38 hot lesions were measured. Results: The two scan time
groups (LT-60 [<60 sec] and GT-60 [ >60 sec]) were compared. In the phantom study, the coefficient of
deviations (CVs, %) of CRCand SUV in LT-60 (H1: 14.2 and 7.3, H2: 11.4 and 7.8, H3: 4.9 and 3.2) were higher
than GT-60 (H1: 8.9 and 2.8, H1: 8.2 and 5.0, H3: 2.0 and 1.6). In the patient study, the mean CV of CRC and
SUV in LT-60 (4.0) was higher than GT-60 (1.2). Conclusion: This study showed that noise increased as the scan
time decreased. High noise for the scan time <60 sec per bed yielded high variation of SUV and CRC. Therefore,
considering PET/CT image quality, the scan time per bed in the TOF PET/CT scanner should be at least >60
sec. (Korean J Nucl Med Technol 2012;16(1):34-37)
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Fig. 2. Draw the ROls of phantom images.
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1) Phantom A&

NEMA IEC body phantome ARg-8l%0H 17, 22, 28
mm sphereE ©]-83t0] Y45 A3 T) 20% 7S 2 20,
40, 60, 80, 100% % 53]9] A2 T2 bed & A7 A|7HS
phantomo]| #-8-51o] "F-FDG 9AFe 25314k 94 &
5 A] phantom®] 91| ¥i3}e] &Jgt @245 A|ASE| S5t
plan scan methodE ARESt] A&dte] FAE Al
Phantom A& 9] 79 341G S} background @] AR HIE
812 . WA I background P EEAHFIAT
(SUV)t ti2 5 Al5(CRC)7H AR 9lck(Fig. 2).
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(1) CRC (Contrast recovery coefficient)
Phantom A 304 17, 22, 28 mm G404 H A-AE
AL viS PARSE A :rLOFME}- wekx] CRCE -5}
A o A

CRC = [(H-B)/B] / (a-1)

Hat B sk PSS i A Sl
= true activity ratios Qu|sh=d| B2 Agof 4= 8olch
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(2) SUV (Standardized uptake value)

Phantom Alg o4+ Fig, 13} o] 17, 22, 28 mm G4~ 7}
Zhoj|A SUVE F-akial ekl Af ol A= 38719 Rk
o4 SUVE Ttk

(3) CV (Coefficient of variation)
Phantom A1glel42] CRCSF SUVE] MEES ojufsho]

cve ok B4 the) 2o
CV(%)= SD (Standard deviation)/MEAN x100
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Table 1. Comparison between LT-60 and GT-60 with phantom studies

17 mm - HOT 22 mm - HOT 28 mm - HOT
CRC Suv CRC Suv CRC Suv
MEAN | <60 sec| 035 3.47 053 5.17 0.73 6.20
260 sec | 042 3.60 0.57 5.07 0.76 6.10
D < 60 sec| 0.05 0.25 0.06 0.40 0.04 0.20
260 sec| 0.04 0.10 0.05 0.25 0.02 0.10
cv < 60 sec | 14.2% 7.3% 11.4% 7.8% 4.9% 3.2%
260 sec|| 89% 2.8% 8.2% 5.0% 2.0% 1.6%
CRC
0.9
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Fig. 3. Relationship between CRC and background noise.
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Fig. 4. Relationship between SUV and background noise.
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H Ao AREl GEMINI TF 64 (Philips Healthcare,

Table 2. Comparison between LT-60 and GT-60 with patient studies

Tumor Size > 10 mm ‘ < 10 mm
SUvV

MEAN < BO sec 2.57 441
> B0 sec 2.65 4.74
sSD < B0 sec 0.10 0.16
> B0 sec 0.04 0.05
cV < B0 sec 42% 3.9%
> 60 sec 1.6% 0.8%
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