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Fig. 1. Alderson phantom mounted TLDs marked with arrows.
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Fig. 2. Commercial TLD reader (model 5500; Bicron-Harshaw).
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Fig. 3. Alderson phantom in GE DSTe PET/CT.
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upx|ek o 2 PET/CT 44-& ¥ 5317] 3 ©hA & 3kt
ol Exae] WAA &4 A Table 300 Vel
EX oo §a422 Philips GEMINI PET/CTA| A
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Table 1. Organ and effective dose for clinical whole
body transmission scan with '*’Cs and high quality CT
scan in Philips GEMINI PET/CT scanner (Dose unit:
mSv).

Organ Dose (*'Cs) Dose (CT)
Gonads 0.13+0.030 31.23+0.045
Bone marrow - 0.14+0.066 23.89+0.112
Colon 0.17+0.120 39.51+0.365
Lungs 0.17+0.079 34.1940.200
Stomach 0.16+0.073 36.79+0.013
Bladder 0.14+0.048 30.60+0.276
Liver 0.16£0.056 37.64+0.171
Esophagus 0.16£0.035 29.11+0.207
Skin 0.17£0.009 42.26+0.453
Remainder 0.16+0.620 35.26+0.658
Effective dose 0.14+0.950 29.49+1.508
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Table 2. Organ and effective dose for clinical whole
body CT scan for attenuation map (ACmap) and whole
body CT scan for diagnosis in GE DSTe PET/CT
scanner (Dose Unit: mSv).

Organ Dose (ACmap) Dose (CT)
Gonads - 16.56+0.163 20.05+0.039
Bone marrow 13.8940.146 17.33+0.056
Colon 22.56+0.154 23.36+0.460
Lungs 18.06+0.228 23.74+0.150
Stomach 20.72+0.319 27.71+0.312
Bladder 17.59+0.118 20.78+0.233
Liver 20.83+0.234 24.55+0.074
Esophagus 14.88+0.243 21.79+0.150
Skin 25.91+0.763 31.81+0.275
Remainder 19.20+0.265 24.36+0.393
Effective dose 20.06+1.003 24.83+0.805

0.27%0.008 mSvE =45 ch(Table 3).
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Table 3. Organ and effective dose for clinical topogram
with GE DSTe and Philips GEMINI PET/CT scanner

(Dose unit: mSv).

Organ Dose (Philips) Dose (GE)
Gonads 0.54£0.002 0.294-0.002
Bone marrow 0.95+0.003 0.17+0.001
Colon 0.46+0.003 0.24+0.004
Lungs 0.97£0.005 0.22+0.002
Stomach 0.58 £0.008 0.23+0.002
Bladder 0.56+0.004 0.37+0.001
Liver 0.58£0.006 0.25+0.002
Esophagus 1.01£0.002 0.16+0.0003
Skin 0.274+0.001 0.43+0.002
Remainder 0.74+0.030 0.25+0.005
Effective dose 0.72+0.032 0.27+0.008
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Effective Dose Evaluation using Clinical PET/CT Acquisition Protocols

Sora Nam*, Hye-Kyung Son', Sang Hoon Lee®, Chang-Lae Lee*, Hyo-Min Cho*, Hee-Joung Kim*"

*Department of Radiological Science, TResearch Institute of Radiological Science, Yonsei University, -
*Department of Radiation Oncology, NHIC lisan Hospital

The purpose of this study was to evaluate the radiation dose for clinical PET/CT protocols in clinical
environments using Alderson phantom and TLDs. Radiation doses were evaluated for both Philips GEMINI
16 slice PET/CT system and GE DSTe 16 slice PET/CT system. Specific organ doses with '“'Cs
transmission scan, high quality CT scan and topogram in philips GEMINI PET/CT system were measured.
Specific organ doses with CT scan for attenuation map, CT scan for diagnosis and topogram in GE DSTe
PET/CT system were also measured. The organs were selected based on ICRP60 recommendation. The
TLDs used for measurements were selected for within an accuracy of £5% and calibrated in 10 MV X-ray
radiation field. The effective doses for *'Cs transmission scan, high quality scan, and topogram in Philips
GEMINI PET/CT system were 0.1420.950, 20.49+1.508 and 0.72£0.032 mSv respectively. The effective
doses for CT scan to make attenuation map, CT scan to diagnose and topogram in GE DSTe PET/CT
system were 20.06%1.003, 24.83+0.805 and 0.27£0.008 mSv respectively. We evaluated the total effective
dose by adding effective dose for PET image. The total PET/CT doses for Philips GEMINI PET/CT
(Topogram+'Cs transmission scan+PET, Topogram-high quality CT+PET) and GE DSTe PET/CT
{Topogram+CT for attenuation map+ PET, Topogram-diagnostic CT+PET) are 7.65+0.951, 37.00£1.508,
27.12+1.003 and 31.89+0.805 mSv respectively. Further study may be needed to be performed to find
optimal PET/CT acquisition protocols for reducing the patient exposure with good image quality.

Key Words: Whole body PET/CT, TLD, Radiation effective dose dosimetry
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