J Nucl Med Technol
Vol. 18, No. 2, November 2014

Original Article

Purpose

Materials and Methods

Results

Conclusion

Key Words

SPECT/CTA Z-g =2 A0|(AEC)E o|§3t22H
FolAl= 939 A "7k 9 FAF dao] B 1

METhsmE e selst, XItstm WAL Ty
=1 =12 1 1
SME - 0|4E - ZH - 2T

Study for Automatic Exposure Control Technique (AEC) in
SPECT/CT for Reducing Exposure Dose and Influencing
Image Quality

Seok—Hwan Yoon', Sung—Hwan Lee’, Seong—Wook Cho' and Jin—Eui Kim'

1Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea
ZDepartment of Radiological, Colleage of Health Science, Eulji University

Auto exposure control (AEC) in SPECT/CT automatically controls the exposure dose (mA) according to
patient's shape and size. The aim of this study was to evaluate the effect of AEC in SPECT/CT on exposure dose
reduction and image quality.

The model of SPECT/CT used in this study was Discovery 670 (GE, USA), Smart mA for AEC; and PTG as
aradioisotope. To compare SPECT and CT images by CT exposure dose variation, we used a standard technique
setat 80, 100, 120, 140 kVp, 10, 30, 50, 100, 150, 200, 250 mA, and AEC at 80, 100, 120, 140 kVp, 10-250 mA.
To evaluate resolution and contrast of SPECT images, triple line phantom and flangeless Esser PET phantom
were used. For CT images, noise and uniformity were checked by anthropomrphic chest phantom. For dose
evaluation to find DLP value, anthropomorphic chest phantom was used and the CT protocol of torso was
applied by standard technique (120 kVp, 100 mA) and AEC (120 kVp, 10-250 mA).

When standard and AEC were applied, the resolutions at SPECT images with attenuation correction (AC) were
the same as FWHM by center 3.65 mm, left 3.48 mm, right 3.61 mm. Contrasts of standard and AEC showed
no significant difference: standard 53.5, 29.8, 22.5, 15.8, 6.0, AEC 53.5, 29.6, 22.4, 15.7, 6.1 In CT images,
noise values at standard and AEC were 15.4 and 18.5 respectively. The application of AEC increases noise but
the value of coefficient variation were 33.8, 24.9 respectively, obtaining uniform noise image. The values of
DLP at standard and AEC were 426.78 and 352.09 each, which shows that the application of AEC decreases
exposure dose more than standard by approximately 18%.

The results of our study show that there was no difference of AC in SPECT images based on the CT exposure
dose variation at SPECT/CT images. It was found that the increased CT exposure dose leads to the improvement
of CT image quality but also increases the exposure dose. Thus, the use of AEC in SPECT/CT contributes to
obtaining equal AC SPECT images, and uniform noise in CT images while reducing exposure dose.
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Fig. 1. GE Discovery 670 NM/CT (SPECT/CT) was used for
experiments of study.

Fig. 3. Triple line phantom was used to evaluate the resolution of
SPECT.
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Fig. 2. Flangeless Esser PET phantom was used to evaluate of %
contrast of SPECT.

Fig. 4. Anthropomorphic chest phantom was used to evaluate
noise and exposure dose of CT.
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Fig. 5. For evaluate noise and uniformity, cross—sectional views
showing ROI placement in the spine region of the chest phantom.
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Qs : Hot spot contrast ratio, Qc : Cold spot contrast ratio
Ch : Hot spot count, Ah : Hot spot activity, Ab : Background
activity

Cc : Cold spot count, Cb : Background
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Table 1. The result of contrast in cold spot which bone, air and water

Bone / Air / Water

mA
kVp

10 30 50 100

150 200 250 AEC

80 53.6/40.1/34.5 53.5/40.0/35.2 53.4/40.2/35.1 53.5/40.2/35.2 53.6/40.1/35.2 53.7/40.2/35.2 53.4/40.1/35.2 53.5/40.2/35.5

100 54.1/40.2/35.5 51.6/40.1/35.6 51.5/40.1/35.6 51.4/40.2/35.6 51.5/40.1/35.6 51.4/40.2/35.6 51.5/40.1/35.5 51.7/40.1/35.5

120 49.8/40.1/35.5 49.8/40.2/35.6 49.8/40.2/35.5 49.7/40.3/35.6 49.6/40.2/35.6 49.7/40.2/35.6 49.8/40.1/35.5 51.6/40.3/35.5

140 48.3/40.2/35.6 48.4/40.2/35.6 48.4/40.2/35.6 48.5/40.1/35.6 48.4/40.3/35.7 48.4/40.1/35.7 48.5/40.2/35.6 51.4/40.2/35.5

Table 2. The result of contrast in hot spot of each cylinder size

25mm/ 16 mm/ 12 mm/ 8 mm

mA
kVp

10 30 50 100

150 200 250 AEC

80 289/21.6/15.6/6.1  28.6/21.5/15.6/6.1 ~ 28.6/21.6/15.6/6.1  28.7/21.5/15.6/6.3  28.8/21.6/15.7/6.2  28.8/21.8/15.6/6.2 28.8/21.9/15.7/6.2  29.6/22.4/15.8/6.1

100 29.6/22.4/15.7/6.1  29.6/22.4/15.7/6.1  29.7/22.5/15.7/6.0  29.8/22.5/15.8/6.0  29.8/22.5/15.7/6.0  29.7/22.4/15.6/6.2  29.8/22.5/15.6/6.1  29.7/22.4/15.7/6.0

120 29.6/22.4/15.8/6.1  29.7/22.5/15.7/6.1  29.6/22.4/15.7/6.0  29.8/22.6/15.8/6.0  29.9/22.5/15.8/6.2  29.8/22.6/15.7/6.1 ~ 29.7/22.5/15.6/6.2  29.8/22.5/15.7/6.0

140 29.6/22.4/15.7/6.1  29.6/22.4/15.7/6.1 ~ 29.7/22.5/15.8/6.0  29.8/22.5/15.7/6.1 ~ 29.7/22.6/15.8/6.1 ~ 29.8/22.5/15.6/6.2  29.7/22.5/15.7/6.1  29.7/22.4/15.7/6.0

Table 3. The result of resolution comparison

Center / Left / Right

kVp

10 30 50 100

150 200 250 AEC

80 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.60

100 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.60

120 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.61

140 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.61 3.65/3.48/3.61 3.65/3.48/3.61 3.64/3.48/3.60
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Fig. 6. As a result of comparing SPECT image with attenuation
correction using flangeless esser phantom, when applying each
tube voltage, tube currents and AEC of CT, there was no significant
differences images.

CT2] A2 WA 7 2531 attenuation mapS SPECT
Jayol| 72| B AL resolutionS 7Vt At Al 7o) 7
left, center, right ol T34 FWHMZ 2} T2} 80, 100, 120,
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Y Ath(Table 3).
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Fig. 7. When applied AEC, the average standard deviation over
every slice is increased, But noise variation over each slice is
decreased with AEC.

Torso protocol : 120kVp, 100mA VS 120kVp, 10~250mA

Exposure dose
mA ——Standard(AEC off) -m-Smart mA(AEC on)
120

100 CTDI,,, 9.97mGy
DLP 426.78mGy_cm

80 ﬂ CTDl,,, 8.20mGy

DLP 352.09mGy_cm

60

Dose Reduction : 18 % §

20

Slice number (z-axis)
Fig. 8. This shows the comparison of CT exposure dose when
applied default torso protocol and AEC, the exposure dose
reduced by 18% with AEC.

14 B2 BT (Fig. ).
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