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Background: The rapid increase in the use of radiodiagnostic examinations in China, especially computed
tomography (CT) scans, has led to these examinations being the largest artificial source of per capita
effective dose (ED). This study conducted a retrospective analysis of the correlation between image quality,
ED, and body composition in 540 cases that underwent thyroid, chest, or abdominal CT scans. The aim
of this analysis was to evaluate the correlation between the parameters of CT scans and body composition
in common positions of CT examination (thyroid, chest, and abdomen) and ultimately inform potential
measures for reducing radiation exposure.

Methods: This study included 540 patients admitted to Fudan University Shanghai Cancer Center from
January 2015 to December 2019 who underwent both thyroid or chest or abdominal CT scan and body
composition examination. Average CT values and standard deviation (SD) values were collected for the
homogeneous areas of the thyroid, chest, or abdomen, and the average CT values and SD values of adjacent
subcutaneous fat tissue were measured in the same region of interest (ROI). All data were measured three
times, and the average was taken to calculate the signal-to-noise ratio (SNR) and contrast-to-noise ratio
(CNR) for each area. The dose-length product (DLP) was recorded, and the ED was calculated with the
following: formula ED = k x DLP. Dual-energy X-ray was used to determine body composition and obtain
indicators such as percentage of spinal and thigh muscle. Pearson correlation coefficient was used to analyze
the correlations between body composition indicators, height, weight, body mass index (BMI), and ED.
Results: The correlation coefficients between the SNR of abdominal CT scan and weight, BMI, and body
surface area (BSA) were —0.470 (P=0.001), -0.485 (P=0.001), and -0.437 (P=0.002), representing a moderate
correlation strength with statistically significant differences. The correlation coefficients between the ED
of chest CT scans and weight, BMI, spinal fat percentage, and BSA were 0.488 (P=0.001), 0.473 (P=0.002),
0.422 (P=0.001), and 0.461 (P=0.003), respectively, indicating a moderate correlation strength with statistical
differences. There was a weak statistically significant correlation between the SNR, CNR, and ED of the
other scans with each physical and body composition index (P=0.023).

Conclusions: There were varying degrees of correlation between CT image quality and ED and physical

and body composition indices, which may inform novel solutions for reducing radiation exposure.
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Introduction

Considerable effort has been exerted in industry and
academia toward reducing radiation exposure during
computed tomography (CT) scanning while maintaining
image quality and diagnostic accuracy. Over the past decade,
developments in CT dose reduction techniques, such as
automated tube current modulation (AT'CM) and iterative
reconstruction, have led to lower radiation doses (1,2), and
more recent advancements in CT technology have achieved
these reductions without compromising image quality (3).
Thus, further research and development may lead to even
greater reductions in radiation doses.

Lowering the CT dose may be challenging due to
differences in patient volume and weight (4). Larger
patients undergoing abdominal pelvis CT scans with
ATCM are exposed to significantly higher levels of
radiation (5-7). Previous studies have explored the impact
of factors such as body weight (6), constitution index (4),
patient cross-sectional area (5,7), and patient anterior and
posterior diameter (8) on radiation dose during CT scans
with ATCM. However, the neck, thorax, and abdominal
cavity contain various structures of differing volume
and density, influencing these factors. These structures
include solid abdominal organs, soft tissue structures such
as muscles and adipose tissue, and bone structures such
as the thoracic vertebraes, lumbar vertebraes, and pelvis.
These components collectively impact patient body mass,
body mass index (BMI), and cross-sectional area and thus
influence the delivered radiation dose during CT scans
with ATCM (9). Although one study found a link between
subjective assessment of abdominal fat and radiation
exposure (10), a correlation of neck, chest, and abdominal
body composition variables with radiation exposure and
image quality during CT scans was not found.

Further investigation of these factors may reveal
significant differences across individuals with similar weight,
cross-sectional area, and constitutional index, the knowledge
of which may guide future CT scan dose optimization
methods and allow radiologic technologists to specifically
optimize examination techniques and ATCM protocols in
obese patients. We present this article in accordance with
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the STROBE reporting checklist (available at https://qims.
amegroups.com/article/view/10.21037/qims-23-1731/rc).

Methods
The data set

A retrospective analysis was conducted on a total of
540 patients who underwent CT and body composition
examination from January 2015 to December 2019 in Fudan
University Shanghai Cancer Center. Among these patients,
105 underwent a thyroid scan, 222 underwent a chest scan,
and 213 underwent an abdominal scan. This retrospective
study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013) and was approved by
the institutional medical ethics committee of Fudan
University Shanghai Cancer Center (No. 2307278-12). The
requirement for individual consent in this retrospective
analysis was waived.

The inclusion criteria for patients were as follows: (I)
performance of both thyroid, chest, or abdominal CT plain
scan or contrast-enhanced scan and body composition
examination; and (II) an interval between CT and body
composition examinations within 6 months.

Patients with incompatible scanning methods, poor
quality of the images that prevented further analysis,
and those with contraindications to contrast agents were
excluded.

The method of evaluation

CT examinations were performed using the Sensation 40
or Sensation 64 multidetector spiral CT scanner (Siemens
Healthineers, Erlangen, Germany). The imaging parameters
were a 5 mm slice thickness, 120 kV, and automatic tube
current modulation (mAs). Nonionic contrast agents were
used, with injection rates set between 1.5 and 3.0 mL/s
depending on the individual patient.

Body composition examination
Body composition examination was performed using a

Lunar iDXA (GE HealthCare, Chicago, IL, USA). Before
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imaging, the patient’s height and weight were measured,
and menopausal women were asked about their age at
menopause. During imaging, the patient was required
to remove heavy and unnecessary clothing and not to
wear any metallic or other high-density objects such as
buttons, keys, coins, zippers, or underwear. The patient
lay flat on the examination table, and the dual-energy
X-ray absorptiometry (DXA) standard mode was used for
scanning. In completing the scan, the scanning arm was
moved from the head side to the foot side. Routine images
included a supine spine image covering a range from the L1
to L4 Lumbar vertebrae and a left hip image comprising the
pubic symphysis, femoral head, femoral neck, and greater
trochanter. After the two images were obtained, the system
software automatically processed the data and calculated the
results.

CT technical data analysis

Signal-to-noise ratio (SNR) and contrast-to-noise ratio
(CNR)

The thyroid scan range extended from the external
auditory meatus to the bifurcation of the tracheal
prominence. Circular regions of interest (ROIs) were
manually delineated with a size of 50+2 mm’. The CT
value and standard deviation (SD) value were measured
in the homogeneous area of the thyroid. The CT value
and SD value of the adjacent subcutaneous fatty tissue
were measured in the same ROIs. The chest scan range
extended from the T1 to L1 vertebrae. Circular ROIs with
a size of 100+5 mm’ were manually delineated, with the
areas of blood vessels, bronchi, and lesions being avoided,
and the CT value and SD value were measured. The CT
value and SD value of the adjacent subcutaneous fatty
tissue were measured in the same ROIs. The abdominal
scan range extended from the diaphragm to the iliac crest.
Circular ROIs with a size of 100£5 mm’ were manually
delineated, preferably at the right hepatic portal vein
branch of the liver, with the areas of the liver vessels and
lesions being avoided, and the CT value and SD value of
the liver parenchyma were measured. The CT value and
SD value of the adjacent subcutaneous fatty tissue were
measured in the same ROIs. The following values were
each measured three times: CT value of tissue (TCTv;
TCTvl + TCTv2 + TCTv3), CT value of fat (FCTv;
FCTvl, FCTv2, FCTv3), SD value of tissue (T'SDv;
TSDvl, TSDv2, TSDv3), and SD value of fat (FSDv;
FSDvl, FSDv2, FSDv3). The mean values were calculated.
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The SNR of each region was calculated as follows: SNR =
mean TCTv/mean TSDv. Meanwhile, the CNR of each
region was calculated as follows: CNR = (mean TCTyv -
mean FCTv)/mean FSDv (11). The volume computed
tomography dose index (CTDIvol) and dose-length
product (DLP) were simultaneously measured.

The thyroid scan included a plain scan and contrast-
enhanced scan. A standard soft-tissue window for the
neck region were used, and the ROIs were selected in
a homogeneous area of the enhanced sequence with a
slice thickness of 5 mm for measurement, with the areas
of blood vessels and lesions being avoided. Chest scans
were performed as a plain scan with a standard lung and
mediastinal window, and ROIs were selected in the lung
window sequence with a slice thickness of 5 mm for
measurement, with the areas of blood vessels, bronchi,
and lesions being avoided. The abdominal scan included
a plain scan and contrast-enhanced scan. A standard soft-
tissue window for the abdominal region was used, and ROIs
were selected in a homogeneous area of the arterial phase
in the enhanced sequence with a slice thickness of 5 mm
for measurement, with the areas of liver vessels and lesions
being avoided.

Effective dose (ED)

The CTDIvol and DLP were recorded, and the ED
was calculated as follows: ED = k x DLP. The value of
k was 0.0054 mSv/(mGy-cm) for the neck (thyroid),
0.0170 mSv/(mGy-cm) for the chest (lung), and
0.0150 mSv/(mGy-cm) for the abdomen (liver) (12). The
k values for the neck, chest, and abdomen were 0.0054,
0.017, and 0.015, respectively.

Body composition

Body composition measurements included patient height,
weight, BMI, body surface area (BSA), percentage of spine
and thigh muscle, and percentage of spine and thigh fat.
The BSA was calculated as follows: BSA (m?) = 0.0061 x
height (cm) + 0.0128 x weight (kg) — 0.1529 (13).

Statistical analysis

Statistical analysis was performed via SPSS 21.0 software
(IBM Corp., Armonk, NY, USA). One way analysis of
variance (ANOVA) was used to analyze the differences
in body composition values, height, weight, and BMI
among thyroid, chest, and abdominal CT scans. Significant
differences were selected for multivariate logistic regression
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All patients who underwent both thyroid or chest
or abdominal CT scan and body composition
examination (n=615)

28 patients were excluded because
the scanning method of chest CT
images did not meet the requirements

Y

* 15 patients were excluded because
their thyroid CT images quality were

> not acceptable, such as artifacts, etc.
* 32 patients were excluded due to
an allergy, the enhanced scans were
changed to plain scans

Finally, 540 patients were enrolled in
our study

Figure 1 Flowchart showing the patient selection process. CT, computed tomography.

analysis to analyze the causal relationship between variables,
as after testing, the data conformed to a normal distribution.
Pearson correlation coefficient was used to analyze the
correlations between body composition data, height, weight,
BMI, and ED. The common range values of correlation
strength and their corresponding absolute values were
defined as follows: 0.8-1.0, very strong correlation; 0.6-0.8,
strong correlation; 0.4-0.6, moderate correlation; 0.2-0.4,
weak correlation; and 0.0-0.2, very weak correlation or
no correlation. A one-sided P value <0.05 was considered
statistically significant (14).

Results

This study examined 615 patients who underwent both
a thyroid, chest, or abdominal CT scan and a body
composition examination. Of these, 15 patients were
excluded because their thyroid CT images quality were not
acceptable due to, for example, the presence of artifacts;
28 patients were excluded because the scanning method
of chest CT images did not meet the requirements; and
32 patients were excluded due to allergy, with the enhanced
scans being changed to plain scans. Ultimately, 540 patients
were enrolled in our study. A flow diagram of the participant
selection process is presented in Figure 1.

Patient information

Among the patients, there were 527 females and 13 males,
with ages ranging from 25 to 82 years. The mean age for
patients with thyroid, chest, and abdominal CT scans
was 52.49x11.54, 56.87+10.80, and 57.39£10.33 years,
respectively (1able 1).
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Relationship between signal-to-noise of thyroid, chest,
and abdominal CT and physical parameters and body

composition index

The SNR of abdominal CT scan showed a moderate
correlation with weight, BMI, and BSA, with correlation
coefficients of —0.470, —0.485, and —0.437, respectively,
with P values of 0.001, 0.001, and 0.002, respectively,
indicating a statistically significant difference. The SNR of
thyroid and chest CT scans showed a weak correlation but
statistically significant difference with physical parameters
and body composition index (P=0.023) (see Tuble 2 and
Figures 2-4 for details).

Relationship between CNR of thyroid, chest, and abdominal
CT and physical parameters and body composition index

The CNR of thyroid, chest, and abdominal CT scans
showed a weak correlation with physical parameters
and body composition index (P=0.023) (see Table 2 and
Figures 2-4 for details).

Relationship between ED of thyroid, chest, and abdominal
CT and physical parameters and body composition index

The ED of the chest CT scan showed a moderate
correlation with weight, BMI, spine fat percentage, and
BSA, with correlation coefficients of 0.488, 0.473, 0.422,
and 0.461, respectively, with P values of 0.001, 0.002, 0.001,
and 0.0031, respectively, indicating a statistically significant
difference. The ED of thyroid and abdominal CT scans
showed a weak correlation with physical parameters
and body composition index (P=0.023) (see Table 2 and
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Table 1 Basic information of 540 cases
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Characteristic Chest Abdomen Thyroid
Gender (F/M) 217/5 206/7 104/1
Age (years) 56.87+10.80 57.39+10.33 52.49+11.54
Height (cm) 160 (157-163) 160 (157-164) 160 (157-163)
Weight (kg) 59.89+9.08 59.51+9.33 59.71+£9.72
BMI (kg/m?) 23.45+3.11 23.28+3.19 23.33+3.46

Thigh fat percentage 27.15 (23.72-30.17)

Thigh muscle percentage 72.85 (69.73-76.27)
Spine fat percentage 34.45 (27.05-38.93)
Spine muscle percentage 65.55 (61.08-72.95)

BSA 1.59+0.14

27.0 (23.7-30.1) 27.0 (24.0-30.0)

73.0 (69.9-76.3) 73.0 (70.0-76.0)
33.5 (25.7-38.7) 31.4 (26.7-39.0)
66.5 (61.3-74.3) 68.6 (61.0-73.3)

1.58+0.14 1.59+0.14

Age, weight, and BMI are described as the mean + SD. Height, thigh fat, thigh muscle, spine fat, and spine muscle are described as the
median (interquartile range). Gender is described as the statistical count. F, female; M, male; BMI, body mass index; BSA, body surface

area; SD, standard deviation.

Table 2 Correlation coefficients between CT scan parameters (SNR, CNR, and ED) and body composition in common positions of CT

examination (thyroid, chest, and abdomen) in 540 cases

SNR CNR ED

Index Abdomen  Chest  Thyroid Abdomen Chest  Thyroid  Abdomen  Chest  Thyroid

(n=213) (n=222) (n=105) (n=213)  (n=222) (n=105) (n=213) (n=222)  (n=105)
Height -0.127 -0.108  -0.039 -0.169* -0.125  -0.145 0.087 0.175** 0.016
Weight -0.470* 0.071 -0.215* -0.028 -0.09 -0.022 0.299** 0.488** 0.262**
BMI -0.485*  0.146* -0.218* 0.071 -0.04 0.031 0.304** 0.473*  0.271*
Thigh fat percentage -0.208** 0.052 -0.057 0.268*  -0.183*  0.117 -0.023 0.259**  0.258**
Thigh muscle percentage 0.208** 0.002 0.057 -0.268*  0.210*  -0.117 0.023 -0.206** -0.258"*
Spine fat percentage -0.367** 0.043  -0.287* 0.277*  -0.239*  0.194* 0.223* 0.422** 0.184
Spine muscle percentage 0.367* -0.043  0.287* -0.278*  0.239"* -0.194* -0.223**  -0.422* -0.184
BSA -0.437* 0.034  -0.201* -0.065 -0.107  -0.051 0.279** 0.461** 0.238*

**, P<0.01; *, P<0.05. Pearson correlation coefficient was used to analyze the correlations between body composition data, height, weight,
BMI, and ED. CT, computed tomography; SNR, signal-to-noise ratio; CNR, contrast-to-noise ratio; ED, effective dose; BMI, body mass

index; BSA, body surface area.

Figures 2-4 for details).

Discussion

Our study explored the correlation between ED and
body composition in common CT examination positions
(thyroid, chest, abdomen). The results showed a moderate
correlation between SNR of abdominal CT scan and body

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

composition indices, with the P values all being <0.01
indicating statistical differences. The CNR of the thyroid,
chest, and abdominal CT scans were weakly correlated
with body composition indices (all P values <0.05). The
ED of chest CT scan showed a moderate correlation with
body composition indices, with the P values all being <0.01
indicating statistical differences. The ED of thyroid and
abdominal CT scans were weakly correlated with various
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BSA -0.353 -0.358 -0.313 -0.351 O -0201 -0.291
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-0.279 -0.313

-0.448 -0.388
-0.469 -0.389
-0.373 -0.257

-041 -0.363

FCTv2 FCTv3 MFCTv FSDv1 FSDv2 FSDv3 MFSDv CNR CTDI DLP Kvalue ED

Figure 2 Relationship between the CNR, SNR, and ED of thyroid CT scans and physical parameters and body composition index. BMI,

body mass index; BSA, body surface area; TCTv, CT value of tissue;

MTCTyv, mean tissue CT value; TSDv, SD value of tissue; MTSDy,

mean tissue SD value; SNR, signal-to-noise ratio; FCTv, CT value of fat; MFCTv, mean fat CT value; FSDv, SD value of fat; MEFSDyv,
mean fat SD value; SD, standard deviation; CNR, contrast-to-noise ratio; CTDI, CT dose index; DLP, dose-length product; ED, effective

dose; CT, computed tomography.

Age 0131 0157 0.164 0.18 5 -0.101
Height -0.143 -0.187 -0.053 -0.041 -0.016
Weight -0.235
BMI -0.266

Thigh fat percentage
Thigh muscle percentage
Spine fat percentage
Spine muscle percentage  -0.289 -0.216
BSA | 0

TCTv1 TCTv2 TCTv3MTCTv1TSDv1 TSDv2 TSDv3 MTSDv SNR FCTv1
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-0.236 -0.219 -0.137 -0.179 -0.231

-0.336

-0.163 -0.124 -0.214 -0.207 -0.07 -O. -0.157 -0.107

FCTv2 FCTv3 MFCTv FSDv1 FSDv2 FSDv3 MFSDv CNR CTDI DLP Kvalue ED

Figure 3 Relationship between the CNR, SNR, and ED of chest CT and physical parameters and body composition index. BMI, body
mass index; BSA, body surface area; TCTv, CT value of tissue; MTCTYy, mean tissue CT value; TSDyv, SD value of tissue; MTSDv, mean
tissue SD value; SNR, signal-to-noise ratio; FCTv, CT value of fat; MFCTYv, mean fat CT value; FSDv, SD value of fat; MFSDv, mean fat
SD value; SD, standard deviation; CNR, contrast-to-noise ratio; CTDI, CT dose index; DLP, dose-length product; ED, effective dose; CT,

computed tomography.

Age

Height

Weight

BMI

Thigh fat percentage  -0.111 -0.113 -0.11
Thigh muscle percentage L
Spine fat percentage

-0.155 -0.184 -0.23

Spine muscle percentage
BSA -0.305

TCTv1 TCTv2 TCTv3MTCTv1TSDv1 TSDv2 TSDv3 MTSDv SNR FCTv1

0299 1437 0,093

0119 -0.033 -0. X 5 -0. 2 0.5
-0.191 -0.107 0114 -0.101
0222 -0.113 016 -0.261

-0.286 -0.11 -0.292

FCTv2 FCTv3 MFCTv FSDv1 FSDv2 FSDv3 MFSDv CNR CTDI DLP Kvalue ED

Figure 4 Relationship between the CNR, SNR, and ED of abdominal CT and physical parameters and body composition index. BMI, body
mass index; BSA, body surface area; TCTv, CT value of tissue; MTCTY, mean tissue CT value; TSDv, SD value of tissue; MTSDv, mean
tissue SD value; SNR, signal-to-noise ratio; FCTv, CT value of fat; MFCTyv, mean fat CT value; FSDyv, SD value of fat; MFSDv, mean fat
SD value; SD, standard deviation; CNR, contrast-to-noise ratio; CTDI, CT dose index; DLP, dose-length product; ED, effective dose; CT,

computed tomography.

body measurements and indices (all P values <0.05). It can
be surmised that there is a potential association between
ED and ED of thyroid, chest, and abdominal CT scans, and
further research is needed to clarify the related mechanisms
and relationships. With the advancement of medical
imaging technology and the increasing need for medical

diagnosis and treatment, the application of CT scan in
disease diagnosis, differential diagnosis, and follow-up has
become more prevalent. Medical irradiation has become the
largest source of artificial ionizing radiation, and the degree
to which humans are exposed to it is continuously increasing
(15-17). CT is currently the most important source of
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radiation exposure in diagnostic radiology, contributing
the most to medical ED. Radiation-induced deterministic
and stochastic effects have been reported as being radiation
damage caused by CT radiation (3). Therefore, the issue of
the relative benefits of ED has garnered increased attention
and has become a focal point in medical research.

Currently, weight and BMI are considered the most
common parameters related to CT radiation exposure (4-8).
In 2015, the World Health Organization classified a BMI of
18.5-24.9 kg/m’ as normal for adults, a BMI of >25.0 kg/m’
as obese status, and a BMI of <18.5 kg/m’ as underweight
status. Some researchers in China have studied the reduction
of ED based on BMI (10,11), but the relationship between
BMI and ED has not been elucidated. Saade et «/. (15)
divided individuals into four groups based on different
weights (<60, 60-80, 81-100, and >101 kg) and studied the
impact of weight on ED, finding a relationship between
weight and ED. Due to the lower average body weight of the
population in China compared to Western countries (16),
Chen et al. (17) divided their study population into
two groups based on a weight of 60, <60, and >60 kg and
used different scanning parameters for each group. They
also found that weight can affect CT ED. It is widely
known that the energy of X-ray photons depends on the
tube voltage. In turn, the tube voltage determines the
penetration power of X-rays, and there exists an exponential
mathematical relationship between tube voltage and
radiation dose. Its variation can significantly impact radiation
dose (18); however, the reduction of radiation dose due to
tube voltage is limited. A too-low X-ray photon energy
can result in poor penetration, especially for patients with
a BMI, potentially increasing image noise and hampering
diagnostic accuracy (19). The tube current determines the
intensity of X-rays and is directly proportional to radiation
dose (20). However, lowering the tube current also has its
limitations. When the tube current is too low, image noise
increases, requiring larger tube currents to reduce image
noise to an acceptable level, particularly for patients with
a high BMI. Therefore, judicious adjustment of both tube
voltage and tube current is an effective method for reducing
the radiation dose (21,22).

Although the increased image noise associated with the
use of lower tube voltage can be partially compensated by
the elevated T values to some extent, this compensation is
not always complete. Our study demonstrated a moderate
negative correlation between weight, BMI and BSA, and
the SNR in abdominal CT, with correlation coefficients
of —0.470, —0.485, and -0.437, respectively. This could be
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attributable to the fact that individuals with a higher BMI
tend to have visceral fat mainly distributed in the abdomen.
Consequently, not all populations are suitable for a lower
tube voltage, and this is particularly crucial for abdominally
CT-scanned patients with a higher BMI. Using a lower tube
voltage in individuals with higher BMI can lead to excessive
image noise, reducing the sharpness of vessel edges and
making it challenging to detect small noncalcified plaques.
This, in turn, results in a reduced diagnostic accuracy. In
such cases, the increased image noise can be mitigated by
using a higher tube current (23).

Automatic tube potential selection with tube current
modulation (APSCM) technique can be used to
automatically determine the patient’s body size based
on localizer images. It then calculates the baseline and
variation curve of the required tube current under different
tube voltages according to preset image quality levels
and application purposes. Moreover, it calculates the
CTDlvol (10,11). The use of APSCM technique during
CT examinations significantly reduces the radiation dose
compared to BMI-based tube voltage adjustment while
maintaining good subjective image quality (12). However,
the unsuitable selection of lower tube voltage that leads to
increased image noise is more apparent in obese patients,
partially compromising the objective image quality. Previous
studies have mainly focused on low-dose techniques, but
whether consistent image quality can be achieved with
low-dose techniques for different patients is also worth
exploring.

Several studies have attempted to use BMI as a key
parameter for current modulation. For instance, in coronary
CT imaging using APSCM, better image quality can be
obtained, but image noise, SNR, and CNR still correlate
with patient BMI (24). Adjusting tube voltage based on BMI
combined with ATCM shows no significant correlation
between image noise and patient BMI, resulting in more
consistent image quality compared to APSCM technology.
This suggests that BMI alone may not be sufficient as a
key parameter for personalized current modulation based
on body size. Our study also attempted to examine the
relationship between weight, BMI, body composition,
ED, and image quality to support the more personalized
development of APSCM technology.

Body composition analyzers are instruments used
to assess the body composition index through directly
measuring or using statistical methods. They can measure
various health indices of patients, such as weight, basal
metabolic rate, bone mass, muscle mass, visceral fat
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level, etc., and infer the patient’s body age, body fat
percentage, and degree of obesity (25-27). Additionally,
body composition analyzers can provide precise health
indices for the upper, lower, left, and right limbs of patients,
effectively indicating various health indicators. In clinical
diagnosis and treatment, patients often experience clinical
manifestations such as anorexia, weight loss, and decreased
muscle function due to diseases and other reasons, resulting
in changes in their body composition (28-30). With the
increasing demand for health awareness, the importance
of health has been recognized, and body composition
analyzers have been widely applied. Based on professional
analysis using body composition analyzers, healthcare
professionals can accurately assess changes in patients’ body
composition, which helps them make medical diagnostic
judgments, manage chronic diseases, and formulate
nutritional management plans (31). Currently, reducing
ED during CT scanning while maintaining image quality
and diagnostic accuracy is a significant focus of academic
and industrial research. Thus far, CT dose-reduction
technologies, including AT'CM and iterative reconstruction,
have reduced CT dose levels by approximately 70-75%
compared to a decade ago (32). With ongoing research and
development, further dose reduction is possible, and the
latest advances in CT technology have enabled significant
dose reductions without sacrificing image quality. However,
the differences in patient size and weight pose challenges
to reducing CT ED. It is well known that patients with
larger body sizes are exposed to significantly higher levels
of ionizing radiation during abdominal and pelvic CT scans
when ATCM is used (4-7). Previous studies have examined
the influence of variables such as weight (6), BMI (4),
patient cross-sectional area (5,7), and patient anterior-
posterior (AP) diameter (8) on the dose delivered during
ATCM abdominal and pelvic CT examinations. However,
the abdominal region accommodates many structures of
different volumes and densities, which can influence these
indices. These components include solid abdominal organs,
soft tissue structures such as abdominal muscle tissue and
adipose tissue, and bone structures such as the lumbar
vertebrae and pelvis. These structures contribute to the
patient’s weight, BMI, and cross-sectional area and may
individually contribute to the dose during abdominal and
pelvic CT scans. A previous study reported a correlation
between subjective grading of abdominal fat and ED (33),
and our previous study on the correlation between breast
X-ray imaging and body composition also found a high
correlation between body composition and dose (34).
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Limitations

Although our sample size was sufficiently large, the gender
distribution of the participants in our study was uneven.
This could potentially restrict the generalizability of our
findings, and further research is needed to compare the
differences between genders.

Conclusions

There is a relationship between the ED of CT in major
body parts and body composition indices. After further
data validation, these indices may be expected to become
an important parameter for reducing ED in CT scanning
schemes.
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