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Effect of the Dose Reduction Applied Low Dose for PET/CT
According to CT Attenuation Correction Method
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Purpose: Low dose of PET/CT is important because of Patient’s X-ray exposure. The aim of this study was to
evaluate the effectiveness of low-dose PET/ CT image through the CTAC and QAC of patient study and phantom
study. Materials and Methods: We used the discovery 710 PET/CT (GE). We used the NEMA IEC body phantom
for evaluating the PET data corrected by ultra-low dose CT attenuation correction method and NU2-94 phantom
for uniformity. After injection of 70.78 MBq and 22.2 MBq of 18 F-FDG were done to each of phantom, PET/CT
scans were obtained. PET data were reconstructed by using of CTAC of which dose was for the diagnosis CT and
Q. AC of which was only for attenuation correction. Quantitative analysis was performed by use of horizontal
profile and vertical profile. Reference data which were corrected by CTAC were compared to PET data which
was corrected by the ultra-low dose. The relative error was assessed. Patients with over weighted and normal
weight also underwent a PET/CT scans according to low dose protocol and standard dose protocol. Relative
error and signal to noise ratio of SUV were analyzed. Results: In the results of phantom test, phantom PET data
were corrected by CTAC and Q.AC and they were compared each other. The relative error of Q.AC profile was
been calculated, and it was shown in graph. In patient studies, PET data for overweight patient and normal
weight patient were reconstructed by CTAC and Q.AC under routine dose and ultra-low dose. When routine
dose was used, the relative error was small. When high dose was used, the result of overweight patient was
effectively corrected by Q.AC. Conclusion: In phantom study, CTAC method with 80 kVp and 10 mA was
resulted in bead hardening artifact. PET data corrected by ultra- low dose CTAC was not quantified, but those by
the same dose were quantified properly. In patients’ cases, PET data of over weighted patient could be quantified
by Q.AC method. Its relative difference was not significant. Q.AC method was proper attenuation correction
method when ultra-low dose was used. As a result, it is expected that Q.AC is a good method in order to reduce
patient’s exposure dose. (Korean J Nucl Med Technol 2014;18(1):127-133)
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1. PET/CTZH| & THH

o] Mg 283k AH|= PET/CT Discovery 710 (GE
Healthcare, USA)o] 21 (Fig. 1) 3 8] A% (crystal)> LBS
(lutetium based scintillator)d3gA) 7} &&= Q. HE -
F 71X 2 NEMA IEC Body Phantom®} Uniform NU2-94
Phantom& AM&3l4 oW z+z+ F-18 FDGE 70.78 MBq

(1.91 mCi)¢} 70.2 MBq (0.6 mCi) 3% th(Fig. 2).
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Fig. 1. PET/CT Discovery 710 were used.

Fig. 2. Uniform NU2-94 phantom (A), NEMA IEC Body phantom
(B) were used.
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Fig. 3. (A), (B) Quantitative analysis was performed by use of horizontal profile and vertical profile.
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Fig. 4. PET/CT scans according to low dose protocol and standard dose protocol. Relative error and signal to noise ratio of SUV were

analyzed.
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Fig. 5. In the results of NU2-94 phantom test, phantom PET data were corrected by CTAC and Q.AC and they were compared each
other. The relative error of Q.AC profile was been calculated, and it was shown in graph.
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Fig. 6. In the results of NEMA IEC Body phantom test, phantom PET data were corrected by CTAC and Q.AC and they were compared
each other. The relative error of Q.AC profile was been calculated, and it was shown in graph.
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Table 1. Shown the SUVmean and SUVn in the patient study

A& @A} (relative error %)=(xo - x)/x0 *100

xo=true value of a quantity

x=observed value of the quantity

xo-x=absolute error

Liver Breast Brain L-spine T-spine Femur Bladder Thyroid
Cl‘:{T[;T:' 252+x048 041012 695+130 178+055 1.68+028 074+x020 106053 157033
3?(_:‘ 252+x047 0424012 6924127 178+055 1.68+027 073020 107054 157032
é‘T[i—C 2.35+045 041+013 701%128 165048 168+028 073020 100046 1524027
é?a 250*+044 071+012 7T01Z*x128 1.71+0.50 1.68+028 0.72+020 107052 1.54+0.28
SUVmax (Mean =SD)
Liver Breast Brain L-spine T-spine Femur Bladder Thyroid

Cl‘{T[;E' 349+069 072+034 10744235 281+1.01 305x171 1324041 238+163 249+0.060
3?(_3 349+068 068*+024 1077+X227 278+098 305170 1324041 235+165 246059
é‘T[i—C 325+064 069*+028 1088+231 257+08>5 304+169 120+040 216+155 240+049
é[i\)(_:‘ 3.45+0.65 068+026 1084+2209 268+0096 305175 120+040 231+164 2454055
10.00 —s—Liver —m—Lung Brain —«—L-spine T-spine —e—Femur —m-Bladder Thyroid
5.00

0.00 = — T 1

R_CTAC R_QAC L_CTAC L—QAC
-5.00
Liver Lung Brain L-spine T-spine Femur Bladder Thyroid

R.D_

CTAC 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
R.D_ 052 2 _ > 2

QAC 0.07 0.52 0.21 0.38 0.82 031 0.21 0.08
L'D— 5 272 2
CTAC 4.40 1.59 0.48 4.89 227 0.90 6.40 2.13
é}:(—: 033 057 -0.43 315 -1.65 1.82 0.86 026

Fig. 7. Relative error % for SUVmean for the normal weight patient.
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Fig. 8. Relative error % for SUVmean for the over weight patient.
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Fig. 9. Relationship between CT mean error and PET quantita-
tion error are linear. When the CT mean error is 0 (zero), there is
no PET quantitation error.
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Table 2. Compared with the low dose and the routine dose protocols for CT effective dose reduction

Series Type Scan Range (mm) CIDIvol (mGy) DLP (mGy-cm)  Phantom (cm)
1 Scout - - - -
2 Chest $860.000-S514.000 2.53 93.24 Body 32
3 Routine Dose  $1034.500-S177.760 9.98 901.49 Body 32
13 Low Dose $1034.500-S177.760 0.36 32.39 Body 32
Total DLP 1027.12
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