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ABSTRACT

CT scan is reported to have a high risk of cancer due to a relatively high dose among medical radiological
examinations. In particular, exposure to radiation to the breast, which is sensitive to radiation, is inevitable during
a chest CT scan for female patient. In this study, the dose reduction effect of wearing a compression band during
chest CT scans in women was evaluated, and the lifetime attributable risk due to the effective dose exposed
during the CT scan was estimated. As a result, when the compression band was used, the effective tube current
decreased as the outer perimeter of the chest became smaller, and it was analyzed that the CT dose index and
effective dose were also reduced. In addition, the lifetime attributable risk by chest CT scan was found to reduce
the cancer risk by 3.2 per 100,000 for all cancers, 0.2 per 100,000 for solid cancer, and 0.8 per 100,000 for
breast cancer, based on women in their 30s when using a compression band. It is judged that the risk of cancer
can be reduced through the use of appropriate scan parameters and dose optimization measures such as

compression bands for future CT examinations.
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Table 1. Classification of female CT scan patients

Number

Classification (Age ; Average+SD)

Sex Women 117 (60.2+12.4)

A grou,

p
(Underweight : < 18.5) 2 (7114.1)

B group

(Normal : 185 ~ 22.9) 30 (54.7£10.2)

BMI C group

(kg/m') (Overweight : > 23) 40 (63.3£9.5)

D group

(Stage T Obesity : 25 ~ 29.9) 3/ (60.3%12.5)

E grou

p
(Stage II Obesity : > 30) 8 (62.5+10.3)

Colon cancer 14

Breast cancer 40

Lung cancer 20

Gastric cancer

Cervical cancer

Ovarian cancer

Rectal cancer

History
Pancreatic cancer

Endometrial cancer

Renal cell cancer

Peritoneal carcinoma

Lymphoma

NN W | WW |||

Bladder cancer

Anal caner

Total 117

Table 2. Scan parameters for thoracic CT examinations
of female using Brilliance iCT

Scan Parameters Chest (with-contrast)

kV 120 kV
Average Patient mAs (mA) 112 (281 - 284)
Pitch 0.828
Rotation time (sec) 0.33 sec
Slice Thickness / Increment (mm) 3.0 / 3.0 mm
FOV (mm) 350 mm

Cricoid process
~ Adrenal gland

Collimation (mm) 64 x 0.625 mm
Filter Y-Sharp (YC)

Scan coverage
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Table 3. Conversion coefficients of effective dose calculation for CT examinations according to ICRP Publication 60,
103
ICRP publication 60 / 103
Tube Voltage(kV) Head Neck Chest Abdomen Pelvis
80 0.0015 / 0.0018 0.0058 / 0.0052 0.0138 / 0.0147 0.0153 / 0.0151 0.0165 / 0.0128
100 0.0015 / 0.0019 0.0057 / 0.0051 0.0135 / 0.0144 0.0153 / 0.0151 0.0165 / 0.0127
120 0.0016 / 0.0019 0.0057 / 0.0051 0.0136 / 0.0145 0.0155 / 0.0153 0.0167 / 0.0129
140 0.0016 / 0.0019 0.0058 / 0.0052 0.0137 / 0.0147 0.0157 / 0.0155 0.0169 / 0.0131
Mean 0.0016 / 0.0019 0.0058 / 0.0052 0.0137 / 0.0146 0.0155 / 0.0153 0.0167 / 0.0129
Table 4. Lifetime attributable risk of cancer incidence from BEIR VIl report
Female Age at Exposure(years)
Cancer site 0 5 10 20 30 40 50 60 70 80
Stomach 101 85 72 61 52 36 35 32 27 19
Colon 220 187 158 134 114 82 79 73 62 45
Liver 28 23 20 16 14 10 10 9 7 5
Lung 733 608 504 417 346 242 240 230 201 147
Breast 1171 914 712 553 429 253 141 70 31 12
Uterus 50 42 36 30 26 18 16 13 9 5
Ovary 104 87 73 60 50 34 31 25 18 11
Bladder 212 180 152 129 109 79 78 74 64 47
Other 1339 719 523 409 323 207 181 148 109 68
Thyroid 634 419 275 178 113 41 14 4 1 0.3
All solid 212 180 152 129 109 79 78 74 64 47
Leukemia 1339 719 523 409 323 207 181 148 109 68
All cancers 4777 3377 2611 2064 1646 1065 886 740 586 409
Note : Number of deaths per 100,000 persons exposed to dose of 0.1 Gy.
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Table 5. Evaluation of thoracic outer circumference and effective mAs(mean+SD) by BMI group before and after

wearing compression band during CT scan

Outer circumference (cm)

Effective mAs

BMI group
W/O band With band p value W/O band With band p value
A group 85.5+2.8 81.0+£3.5 73.0+4.2 62.0+£7.1
B group 89.144.5 83.6+3.9 82.5£17.9 71.9£11.2
C group 91.4+5.4 86.143.6 0.000 93.3+18.0 78.3+11.7 0.000
D group 96.0+4.8 90.9+4.2 102.4+18.1 88.4+14.1
E group 100.9+4.1 95.8+4.3 133.3+34.4 115.1428.3
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Table 6. Evaluation of CT dose index(mean+SD) by BMI group before and after wearing compression band during

CT scan
CTDIvol (Gy) DLP (Gy-cm)
BMI group

W/O band With band p value W/O band With band p value

A group 4.9+0.3 4.2+0.4 202.3+12.9 172.7£18.9

B group 5.6+1.2 4.9+0.8 233.6+55.5 203.1+£32.9
C group 6.3+1.2 5.3+0.8 0.000 256.3+51.2 216.4+32.9 0.000

D group 6.9+1.2 6.0£0.9 278.0+£55.1 235.0+54.5

E group 9.0+2.3 7.8+1.9 360.1+£98.2 310.0+87.7

Table 7. Evaluation of effective dose(meantSD) by BMI group before and after wearing compression band during

CT scan
Effective dose (mSv) - ICRP 60 Effective dose (mSv) - ICRP 103
BMI group
W/O band With band p value W/O band With band p value
A group 2.8+0.2 2.3+0.3 2.9+0.2 2.5+0.3
B group 3.240.8 2.8+0.4 3.4+0.8 2.9+0.5
C group 3.5+0.7 2.9+0.4 0.000 3.740.7 3.1+0.5 0.000
D group 3.8+£0.7 3.2+0.7 4.0£0.8 3.4+0.8
E group 49413 42412 52414 45513
40 % W/ O compression band 40 3 W/ O compression band
35 35
# With compression band 7+ With compression band
30 30
25 25
£ 20 520
15 15
10 N 10
NV \ N W
s X% § V% % Ny o«
D% Y% s e % % Y% % s ..
30 40 50 60 70 80 30 40 50 60 70 80

Age
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Fig. 3. Lifetime attributable cancer risk by chest CT scan in female patient

450



"J. Korean Soc. Radiol., Vol. 15, No. 4, August 2021"

IV. DISCUSSION
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