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[ Abstract ] Background and purpose: With the increasing use of medical imaging examinations, Computed tomography (CT)
scans have become one of the primary sources of effective dose. This study analyzed the correlation between radiation dose, image
quality and body composition in thyroid CT to provide a data foundation for better control of radiation dose and image quality in the
future. Methods: A retrospective analysis was conducted on patients who underwent thyroid CT scans at Fudan University Shanghai
Cancer Center from January 2015 to December 2019. CT values and standard deviations (SD) of the homogeneous parenchyma of
the thyroid were collected, and CT values and SD values of adjacent subcutaneous fat tissue were measured with the same region of

interest (ROI) size. All data were measured three times to obtain the average value, and the volume CT dose index (CTDIvol) and
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dose-length product (DLP) were recorded. Effective dose values and signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR)

for various parts were calculated. All patients underwent bone density examinations, and patient height, weight, body mass index
(BMI), body surface area (BSA), and the percentage of muscle and fat in the spine and thighs were recorded. Results: A total of 104
patients were enrolled in this study. The SNR of thyroid CT images and the percentage of spinal muscle (+=0.284, P=0.004), CNR
of thyroid CT images and the percentage of spinal fat (r=0.197, P=0.045), and the effective dose of thyroid CT images and age,
weight, BMI, thigh fat percentage, and body surface area (+=0.221, 0.247, 0.260, 0.262, and 0.222; P=0.024, 0.011, 0.008, 0.007 and
0.024) were positively correlated. While, SNR and age, weight, BMI, and the percentage of spinal fat (+=-0.292, -0.198, —0.207,
and -0.284; P=0.003, 0.044, 0.035, 0.004), CNR and the percentage of spinal muscle (r=-0.197, P=0.045), and the effective dose
and the percentage of thigh muscle (r=-0.262, P=0.007) were negatively correlated. Conclusion: The radiation dose in thyroid CT is

correlated with female body composition. The image quality is related to female body composition, providing a data foundation for

better control of radiation dose and image quality in the future.

[ Key words ] Radiation dose; Body composition; Effective dose; Signal-to-noise ratio; Contrast-to-noise ratio
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All patients who underwent a both thyroid CT scan and a body
composition examination (n=115)

2 patients were excluded
due to an allergy, with
the enhanced scans being
changed to plain scans

5 patients were excluded
because their thyroid
CT images quality were
not acceptable (e.g.,
artifacts, poor image
quality)

4 cases were excluded due
to the time interval between
—>| thyroid CT scans and bone
density tests exceeding 6
months

| Finally, 104 patients were enrolled in our study

E1 AHRHBEMNNFHEBRITERIEE
Fig. 1 Flowchart of patients inclusion and exclusion criteria for

this study
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Tab.1 Correlation table between female body composition of 104 patients and SNR, CNR of thyroid CT images

Index TCTvl TCTv2 TCTv3 MTCTv TSDvl TSDv2 TSDv3 MTSDv SNR  MFCTv MFSDv  CNR
Age -0.234" -0.227° -0250" -0.243" 0.196" 0.107  0.123  0.176 -0292" -0.311" -0.03 0.004
Height -0.138  -0.137 -0.164 -0.15  -0.026 —0.096 -0.035 -0.07  —0.004 -0.031  0.078 —0.143
Weight -0.374" -0.379" -03317 -03717  0.13 0.04  -0.029  0.059 -0.198" -0.443" -0.065 -0.011
BMI -0.342" 03477 -0.287" -0.3357  0.154  0.072 -0.016  0.089 -0207 -0.444" -0.097  0.038
Thigh fat/% -0.087 -0.08  -0.069 -0.081 -0.001 —0.006  0.068  0.023 -0.059 -0.363" -0.071  0.116
Thigh muscle/% 0.087  0.08 0.069  0.081  0.001 0006 -0.068 -0.023  0.059 03637 0.071 -0.116
Spine fat/% -0.179  -0.221° -0.207° -0.208"  0.154  0.152  0.108  0.176 -0.284" -0.637" -0.118  0.197
Spine muscle/% 0.179  0221° 0207 0208 -0.154 -0.152 -0.108 -0.176 0284~ 0.637" 0.118 -0.197
BSA -0.3717 -0.376" -0.338" -0.372" 0.113  0.016 -0.034  0.039 -0.182 04127 -0.043 -0.04

. P<<0.05;": P<<0.01. BMI: Body mass index; BSA: Body surface area; TCTv: CT value of tissue; MTCTv: Mean tissue CT value; TSDv: SD value
of tissue; MTSDv: Mean tissue SD value; SNR: Signal-to-noise ratio; MFCTv: Mean fat CT value; MFSDv: Mean fat SD value; CNR: Contrast-to-

noise ratio.
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Tab.2 The analysis results of the normality test for female body composition, SNR, CNR, and radiation dose in 104 patients

Index Sample size Mean SD Measure of skewness Kurtosis The statistic D value P value
MTCTv 104 159.506 19.236 0.318 1.362 0.073 0.186
MTSDv 104 9.561 2.755 0.762 1.090 0.075 0.149
SNR 104 18.013 5.468 0.881 0.934 0.098 0.015"
MFCTv 104 -86.987 9.842 1.095 1.713 0.111 0.003"
MFSDv 104 9.247 3.256 3.166 18.067 0.165 0.000"
CNR 104 0.968 9.035 0.649 0.770 0.082 0.079
CTDI 104 13.089 3.735 1.023 1.572 0.120 0.001"
DLP 104 309.049 70.142 0.490 -0.633 0.119 0.001"
ED 104 1.669 0.379 0.489 -0.633 0.119 0.001"
Age 104 52.486 11.596 -0.336 -0.559 0.109 0.004"
Height 104 159.895 4.863 0.391 1.949 0.091 0.031"
Weight 104 59.714 9.763 2.045 8.008 0.143 0.000"
BMI 104 23.328 3.477 2.438 13.336 0.126 0.000"
Thigh fat/% 104 26.952 4.202 0.321 1.784 0.053 0.662
Thigh muscle/% 104 73.048 4.202 -0.321 1.784 0.053 0.662
Spine fat/% 104 31.992 8.474 -0.318 -0.307 0.056 0.572
Spine muscle/% 104 68.008 8.474 0.318 -0.307 0.056 0.572
BSA 104 1.587 0.140 1.759 5.899 0.103 0.008"

" P<<0.05; ": P<<0.01. MTCTv: Mean tissue CT value; MTSDv: Mean tissue SD value; SNR: Signal-to-noise ratio;, MFCTv: Mean fat CT value;
MESDv: Mean fat SD value; CNR: Contrast-to-noise ratio; CTDI: CT dose index; DLP: Dose-length product; ED: Effective dose; BMI: Body mass
index; BSA: Body surface area.

R3 10401 BEH AN S 5 RRIRCTERIRSTIEME X R

Tab.3 Correlation between female body composition of 104 patients and radiation dose in thyroid CT images table

Index CTDlvol DLP k value mSv/(mGyecm) ED
Age 0.084 0.222° 0.0054 0.221°
Height -0.113 -0.022 0.0054 -0.022
Weight 0.264" 0.248" 0.0054 0.247
BMI 0.318" 0.260" 0.0054 0.260"
Thigh fat/% 0.244 0.262" 0.0054 0.262"
Thigh muscle/% -0.244 -0.262" 0.0054 -0.262"
Spine fat/% 0.233 0.179 0.0054 0.179
Spine muscle/% -0.233" -0.179 0.0054 -0.179
BSA 0218 0.222" 0.0054 0.222"

. P<<0.05;": P<<0.01; BMIL: Body mass index; BSA: Body surface area; CTDI: CT dose index; DLP: Dose length product; ED: Effective dose.
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