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Background: It’s clinically relevant to reduce the radiation dose to children while ensuring their positron
emission tomography/computed tomography (PET/CT) image quality. The optimal protocol for whole-
body PET/CT imaging in children (non-model) has been less studied. In this study, we investigated the
optimal protocol for PET/CT imaging of pediatric oncology by analyzing the radiation dose and image
quality in18F-fluoro-2-deoxy-D-glucose (*F-FDG) PET/CT imaging of children with oncology.
Methods: One hundred children with tumors who underwent *F-FDG PET/CT were included. CT
grouping: randomly divided into 18 groups A-R according to the combination of three parameters: tube
voltage (80/120 kV), automatic milliamp range (20-39/40-59/60-80 mA), and noise index (NI) (8/12/14).
PET grouping: randomly divided into 9 groups a—i according to the combination of two parameters: the
pharmaceuticals injection dose (0.08/0.12/0.15 mCi/kg) and time per bed (120/150/180 s). The effective
radiation dose (ED) was calculated separately for each group and the image quality of CT and PET was
evaluated subjectively using standard deviation (SD) and coefficient of variation (CV) objective evaluation
and 5-point evaluation method, respectively.

Results: Ninety-seven images in CT and 57 images in PET were included. The best quality of CT images
was in group K (120 kV/40-59 mA/8); there are 9 groups had good image quality and lower dose length
product (DLP) than group K (SD 10), while the difference in DLP between groups was large. The Kruskal-
Wallis (K-W) test showed that the difference in image quality between the 9 groups was not statistically
significant. The best PET image quality was in group i [0.15 (mCi/kg)/180 s]; there are four groups had good
image quality and lower EDppr than group i (CV +3.5%), while the difference in EDppr between groups was
large (4.4-6.5 mSv), and the K-W test showed that the difference in image quality between the four groups was
not statistically significant (P>0.05), with the lowest EDpgr being in the g group.

Conclusions: The optimal protocols for CT scanning and PET imaging in this experiment were group H
(80 kV/40-59 mA/14) and group g [0.08 (mCi/kg)/180 s], respectively.

Trial Registration: Chinese Clinical Trial Registry ChiCTR2200061386.
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Introduction

The morbidity and mortality rates of childhood malignant
tumors are gradually rising. It is estimated that by 2050,
there will be 13.7 million children with malignant tumors
worldwide, and about 11.1 million children will die of
cancer (1). In China, malignant tumors are the second
leading cause of death in children (2). The early and accurate
diagnosis of childhood malignancies followed by effective
treatment can improve patient prognosis (3). Recent
studies have shown that '"F-fluoro-2-deoxy-D-glucose
positron emission tomography/computed tomography
(""F-FDG-PET/CT) is highly valuable for the imaging
of active lesions, the detection of metastases in lymph
nodes, liver, bone, and other sites, the assessment of bone
marrow involvement, prognostic prediction, and response
assessment in pediatric tumor patients (4-12). According
to the newly revised “International Neuroblastoma
Response Criteria” (13,14), PET/CT has higher sensitivity
and specificity in the detection of active neuroblastoma
and ganglioneuroblastoma and the assessment of tumor
metastasis. Thus, PET/CT is an ideal examination method
for tumors in children.

PET/CT is highly recognized for its accuracy in the
detection, characterization, and treatment monitoring
of tumors, as it provides valuable diagnostic information
that may not be readily available using other imaging
techniques. The medical benefits of PET/CT outweigh the
risks in most cases; however, caution should be exercised
when exposing children to ionizing radiation (13,14).
We must assess the PET/CT radiation dose received by
patients, especially in the pediatric populations, as children
are more sensitive to radiation than adults due to their
rapid rate of cell division. Exposure to the same radiation
dose may produce higher random levels of ionizing
radiation in children (15). The risk of cancer in infants is
more than 10 tmes that of adults under the same radiation
dose (16). Gonadal radiations cause greater genetic damage
to children than adults (17). Compared to adult CT,
pediatric CT may significantly increase the estimated risk
of death from cancer (18). The lifetime attributable risks of
all cancer morbidity and mortality in 10-year-old children
(males and females) were almost 5.29 and 3.16 times that of
70-year-old adults (men and women), and these risks were
even greater for younger children (19). Thus, it is of clinical
significance to reduce the radiation dose while ensuring the
quality of PET/CT images in children.

To date, a recent study has focused on the estimation of
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effective doses (EDs) and the assessment of radiation risks
in adults (20). However, few studies have investigated the
image quality and radiation dose of whole-body “F-FDG
PET/CT in children, and some studies were performed
using models of childhood diseases. Fahey ez 4l. studied the
dose of CT in pediatric PET examinations and found that
the use of multiple sequential acquisitions was effective
in reducing patient dose (21); Guo et al. performed PET/
CT whole-body imaging in 36 pediatric patients and
found that it was feasible to shorten the acquisition time
and reduce the amount of tracer injection, and that the
reduction in acquisition time from 180 to 120 s did not
lose diagnostic quality, and that weight The dose could be
reduced by 22.22% at 30 kg or less, but the small sample
size in this study made it difficult to apply the final results
widely (22); Zhao et al. retrospectively analyzed PET/
CT data from 33 pediatric patients and found good image
scores for ""F-FDG doses administered in the range of
0.37-1.85 MBq/kg, although this study was The higher
dose images that had been acquired were reconstructed
with reduced photon counts to obtain similar low-
dose graphics, so the final dose was not necessarily
accurate (23). Routinely, the higher the CT scan parameters
used the better the CT image quality, and the higher
the radiopharmaceutical dose the better the PET image
quality, but it is clearly undesirable to simply improve image
quality while ignoring radiation dose. Based on the above
clinical study design idea, in this study we analyzed the
data of 100 children who underwent whole-body ""F-FDG
PET/CT at our center to explore the optimal low-dose
PET/CT scheme in terms of image quality and radiation
dose. We present the following article in accordance with
the CONSORT reporting checklist (available at https://
tp.amegroups.com/article/view/10.21037/tp-22-371/rc).

Methods
Study design

This prospective, completely randomized study was
approved by the Ethics Committee of Chongqing
University Cancer Hospital (No. CZLS2022022-A). All
the subjects and their families signed the informed consent
documents. This study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013).

The study sought to address the issue of reducing the
radiation dose to children with tumors while ensuring the
quality of their PET/CT images. Children with tumors
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Table 1 CT group I (with a tube voltage of 80 kV)
Auto mA (mA)

Noise index

20-39 40-59 60-80
8 A B C
12 D E F
14 G H |

A-l are 9 groups composed of different tube current and noise
index at 80 kV. CT, computed tomography.

Table 2 CT group II (with a tube voltage of 120 kV)

Auto mA (mA)
Noise index
20-39 40-59 60-80
8 J K L
12 M N (0]
14 P Q R

J-R are 9 groups composed of different tube current and noise
index at 120 kV. CT, computed tomography.

were randomly assigned to CT and PET groups with
different combinations of parameters, and the EDs of CT
and PET were calculated separately for each group and
the quality of CT and PET images of all children was
evaluated according to the subject-client evaluation method,
using noise [standard deviation (SD)] for CT images and
coefficient of variation (CV) for PET images. Scatter
plots of the data and comparisons between groups were
performed using statistical and graphing software based on
the objective and subjective evaluation indexes. The balance
between image quality and radiation dose was analyzed to

obtain a better image quality while minimizing the radiation
dose to the child.

The sample size estimation procedures

The sample size of this study had incomplete case
information, bias in basic information, small lesions,
liver metastases, uncooperative children, excessive blood
glucose, and inaccurate region of interest (ROI) outlining,
which resulted in poor quality CT images and unusable
PET images found to have large differences in standard
uptake value (SUV) values or CV values. Kang ez al.
retrospectively included 20 patients over 8 years (6). Yagci-
Kiipeli ez al. retrospectively studied data from 94 pediatric
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patients (range, 1-18 years) over 4 years (9). Sung er al.
retrospectively studied 55 children (10). Nowadays, most
studies have too low data volume or large range, in this
paper, 94 cases of CT images and 57 cases of PET images
were included to ensure the data volume while keeping the
range at 5-9 years.

Subjects

A total of 100 children with tumors (comprising 53 males
and 47 females, aged 5-9 years) who underwent "F-FDG
PET/CT at the Department of Nuclear Medicine of
Chongqing University Cancer Hospital from May 2021 to
April 2022 were included in this study. To be eligible for
inclusion in this study, the children had to meet the following
inclusion criteria: (I) be aged 5-9 years old, 97.5-110 cm in
height, and 14.5-18.5 kg in weight; and (II) whose liver and
gallbladder are normal, with no tumor involvement. The
children were excluded from the study if they met any of
the following exclusion criteria: (I) had diabetes or fasting
blood glucose >11.1 mmol/L; and/or (II) were unable to
cooperate during the PET/CT.

Equipment and methods

The GE Discovery 710 PET/CT scanner was used. CT
scanning was performed 1st according to the grouping
parameters, followed by PET acquisition.

Grouping

o CT grouping: the tube voltage set for the 2 groups
was 80 and 120 kV, the range of auto mA set for the
3 groups was 20-39, 40-59, and 60-80 mA, and the
noise index (NI) set for the 3 groups was 8, 12, and
14. The combinations of these 3 grouping results
yielded 18 groups (designated as groups A to R) (see
Tubles 1,2). The children were randomly divided into
these 18 groups, which comprised 5-6 children per
group.

) PET grouping: the "F-FDG injection dose was
divided into 3 groups of 0.08, 0.12, and 0.15 mCi/kg,
and the acquisition time per bed was set to 120, 150,
and 180 s. The combinations of these 3 injection
groups and 3 acquisition time groups yielded 9
groups (designated as groups a to i) (see Table 3).
The children were randomly divided into these 9
groups, which comprised 11-12 children per group.
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Table 3 PET grouping

Acquisition time per Dose (MCi/kg)

bed (s) 0.08 0.12 0.15
120 a b c
150 d e f
180 g h i

a-i are 9 groups composed of injection doses and acquisition
time per bed. PET, positron emission tomography.

The corresponding injection dose was injected, and
abdominal PET images were collected according to
the acquisition time.

Preparation before scans

The subjects were fasted and abstained from sugar for
6 hours before the PET/CT scans. Their body height and
weight were measured, and their medical histories were
taken. During the waiting period, examination, sedation,
and removal of metal foreign bodies, the children were
accompanied by family members. Sedatives were used as
necessary to relieve anxiety. The patients were asked to
avoid wearing metal objects. Family members were required
to wait with their children.

CT scan

In each CT group, the corresponding grouping parameters were
applied; however, the following parameters remained the same:
helical scan; smart mA mode; rotation speed: w0.6 s/R (seco
nd/circle); detector width: 40 mm; slice thickness: 3.75 mmy;
and pitch and speed: 0.984:1 (mm/rot). The reconstructed
slice thickness was 1.25 mm, and the adaptive statistical
iterative reconstruction was 40%. All the images were sent
to the AW4.6 post-processing workstation.

PET acquisition

In each PET group, the corresponding grouping parameters
were applied; however, the following parameters remained
the same: 3-dimesional acquisitions were performed
for 5 beds, and 30% overlapped. Image reconstruction
was performed using an ordered subset expectation
maximization algorithm plus time-of-flight technology, and
the number of iterations was 2. All the images were sent to
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the AW4.6 post-processing workstation.

Iimage and data processing

Calculation of radiation dose

The following formula was used to calculate the CT
dose: ED¢r = k x DLP = k x CTDIy; x L, where k is the
weighting factor [mSv/(mGy-cm)], and the weighting factor
of the ED¢r in the trunk of children aged 5-10 years is
0.019 (24), CTDIyoL (mGy) represents the volume CT dose
index of the multi-slice spiral CT scans, L represents the
scanning length of different parts of the human body along
the Z axis, and DLP (mGy-cm) represents the dose length
product and is calculated using the following formula:
DLP = CTDI,,; x L. (where L is the direct read on PET/CT
equipment).

The following formula was used to calculate the PET dose:
EDppr = A x Wipg, where EDypr is the radiation dose (mSv)
from PET, A is the activity (MBq) of the radiopharmaceutical
"F-FDG injected into the patient, and Wypg (mSv/MBq) is
the dose conversion factor of activity and the ED for children
of different age groups recommended by the “International
Commission on Radiological Protection Publication 807,
in which the conversion factor of 0.056 for children aged
5-10 years is selected (25).

The following formula was used to calculate the total
radiation dose: EDgpar, = EDer + EDppp (EDoray, is the
total ED from the PET/CT scans).

Region of interest
ROI selection and delineation were conducted on the GE
AW4.6 workstation. The CT and PET cross-sections were
selected to delineate the ROI of the image background.
Each ROI had the same size (e.g., Figure 14,1B). The SD of
the CT values in the ROI was measured on the CT image
(Figure 1A), and the mean and SD of the SUV in the ROI
were measured on the PET image (Figure 1B). During
the delineation, the liver parenchyma was selected and the
hepatic hilum, blood vessels, gallbladder, and other areas
were avoided. In this study, one plane was selected every 3-6
slices, and 2-3 ROIs were delineated per plane. The final
data of a specific case was the average of the measured data.
The ROI was independently delineated by 2 experienced
technicians, and the obtained data were analyzed for
consistency.
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Figure 1 ROI selection and delineation in liver parenchyma: (A) on a CT cross-section; (B) on a PET cross-section. ROI, region of interest;

CT, computed tomography; PET, positron emission tomography; M, max; Av, average; Std, standard deviation.

Image quality evaluation

Subjective evaluation

The quality of the CT and PET images were evaluated on

the same Picture Archiving and Communication Systems

by two senior nuclear medicine physicians who conducted a

visual grading characteristic analysis. For the CT images, on

the abdominal window, a 5-point scoring system was used
for the evaluation according to: (I) the contrast of various
abdominal organs, blood vessels, bile ducts, and lymph
nodes; (II) the degree of lesion display; and (III) noise and
artifacts. For the PET images, a 5-point scoring system
was used for the evaluation according to: (I) the contrast of

various abdominal organs/tissues and lymph nodes; and (II)

noise and artifacts. The detailed evaluation criteria are as

follows:

% 5 points—on the image, the tissue structure is very
clear, with good contrast, fine texture, and little
noise; it fully meets the requirements of clinical
diagnosis;

% 4 points—on the image, the tissue structure is clear,
with relatively fine texture and relatively little noise;
it meets the requirements of clinical diagnosis;

% 3 points—on the image, the texture is fair, with
relatively much noise and missing of some tissue
structures; it basically meets the requirements of
clinical diagnosis;

% 2 points—on the image, there is much noise and
poor texture, with poorly displayed tissue structures;
it cannot meet the requirements of clinical diagnosis;

% 1 point—on the image, there is a large number of
noise and extremely poor texture, without the display

© Translational Pediatrics. All rights reserved.

of tissue structures; it has no diagnostic value at all;

% Images with a score of >3 points were considered to
meet the diagnostic requirements (see Figure 24,2B),
and the scoring results of the two physicians were
analyzed for consistency.

Objective evaluation

@ CT image quality evaluation: noise is used as an
objective index for CT image quality evaluation.
Noise refers to unnecessary or redundant interference
information existing in image data and is represented
by the SD of the CT values in the ROI. The
ROIs were drawn at the center level of each major
abdominal organ and tissue, and the SDs under
different scanning conditions were recorded. The
larger the SD, the larger image noise and the worse
the image quality.

(II) PET image quality evaluation: the CV was used as
an objective indicator of PET image quality. The
CV refers to the ratio of the SD to the mean. The
following formula was used to calculate the CV: CV
= BGgp/BGypan x100%, where BGypax is the mean
SUV of the background ROI, and BGgy, is the SD of
SUV of the background ROI. The CV can eliminate
the effects of different units and/or means on the
comparison of the degree of variation in 2 or more
data. In general, the smaller the CV, the better the
image quality.

Statistical analysis

The ROI data delineated by the two technicians and the
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Figure 2 Whole-body PET/CT: (A) coronal CT image; (B) coronal PET image. CT, computed tomography; PET, positron emission

tomography.

subjective evaluation of image quality by the two physicians
were analyzed for consistency. The EDs of the CT groups
A-R and the EDs of the PET groups a—i were calculated.
The image quality scores and SD values of the CT groups
A-R, the image quality scores and CV values of the PET
groups a—i were obtained through the subjective and
objective evaluation of the image quality. The data were
summarized, analyzed, and visualized using Stata 17.0,
GraphPad prism, Origin 8.5, and other statistical and
graphing software. Comparisons of the normally distributed
data among multiple groups were based on a one-way
analysis of variance. The data without normal distribution
were analyzed by the rank-sum test. The optimal scheme
was selected based on the subjects with the lowest radiation
dose in the imaging groups with relatively good CT or PET
image quality (subjective score >3 points).

Results

From May 2021 to April 2022, 108 children underwent
PET/CT, 8 were excluded before the trial, 1 had fasting

© Translational Pediatrics. All rights reserved.

glucose >11.1 mmol/L, and 7 were unable to cooperate to
complete PET/CT imaging. One hundred children were
randomly assigned to each trial group. After the study, 94
children with CT images and 57 children with PET images
were obtained by excluding children who did not meet the
test requirements according to the study protocol. The
Consolidated Standards of Reporting Trials (CONSORT)
diagram is shown in Figure 3. Baseline characteristics table
of children is shown in Table 4. The ROI measurement
results of the two technicians were consistent (P>0.05). The
subjective evaluation results of the two senior physicians
were likewise consistent (P>0.05).

Data calculation results

The mean value of the SD and DLP measurements and
the ED were calculated for each CT group. The maximum
value of the SD was 17.502 (in group A) and the minimum
value was 7.089 (in group K); the maximum value of the
DLP was 270.778 mGy (in group L) and the minimum
value was 42.584 mGy (in group G); and the maximum
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Children with cancer who underwent ®*F-FDG PET/CT examination in the
Department of Nuclear Medicine, Chongging University Cancer Hospital of from
May 2021 to April 2022 were included (N=108)

Inclusion criteria:
* Age 5-9 years, height 97.5-110 cm, weight 14.5-18.5 kg;
* The liver and gallbladder were normal, no lesions were
involved

Y

Exclusion criteria:
* Patients with diabetes or fasting blood glucose
>11.1 mmol/L were excluded (N=1);
* Unable to complete PET/CT imaging (N=7)

Participants who met criteria for PET/CT imaging at
baseline (N=100)

Excluded (N=6):
¢ Participants with incomplete basic information and
lost to follow-up (N=1);
¢ Participants whose SD measurement deviation was
too large without finding the cause (N=2);

A

¢ Participants with liver metastases on image
interpretation by physician (N=1);

¢ Participants whose subjective evaluation results of
CT images by two physicians were less than 3 (N=2)

\

Excluded (N=43):
¢ Participants with incomplete basic information
and lost to follow-up (N=1);
¢ Participants with large deviation of SUV value
measurement and no reason found (N=22);
¢ Participants with liver metastases on image
interpretation by physician (N=1);

Y

¢ Participants whose PET image was rated less
than 3 by two physicians (N=19)

Y

Participants with CT images
included in the analysis (Ngr =94)

Participants with PET images
included in the analysis (Npgr =57)

Figure 3 The CONSORT flow diagram of study participants. N¢r represents the cases out of 100 subjects that met the inclusion criteria for

CT images, and Nppy represents the cases out of 100 subjects that met the inclusion criteria for PET images. ""F-FDG PET/CT, "*F-fluoro-

2-deoxy-D-glucose positron emission tomography/computed tomography; SUV, standard uptake value; CONSORT, Consolidated

Standards of Reporting Trials.

value of the ED was 5.145 mSv (in group L) and the
minimum value was 0.809 mSv (in group G). The SD values
were relatively close (range, 9.216-11.409 mSv) among 9 of
the CT groups (i.e., groups C, E, F, H, I, J, M, P, and Q).
The mean value of the CV measurements and the calculated
ED were calculated for each PET group, and the maximum
value of the CV was 4.934% (in group a) and the minimum
value was 2.868% (in group i). The maximum value of the
ED was 10.609 mSv (in group b) and the minimum value
was 2.538 mSv (in group g). The CV values were relatively
close (range, 3.564-3.948%) among 4 of the PET groups
(i.e., groups e, f, g, and h).

© Translational Pediatrics. All rights reserved.

Scatter plots and statistical analysis results

CT

With the DLP as the horizontal axis and the SD value as
the vertical axis, the mean values of all the CT groups were
plotted in a scatter diagram (see Figure 4), which indicated
that the point with the best image quality was point K,
which corresponded to group K, whose SD value was
7.089 mGy and whose DLP value was 227.180 mGy. The
subjective evaluation showed that 9 groups (i.e., groups
C E E H,IL]J, M, P, and Q) with SD values of around 10
scored >3 points, in which the image quality was good and
the DLP was lower than that of group K. However, there
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Table 4 Baseline characteristics table of children

Baseline characteristic Value (N=100, Nor =94,

Nper =57)
Average age (years old) 6.5
=5, <6 49
>6, <8 29
=8, <9 22
Gender
Male 53
Female 47
Average height (cm) 102.17
Average weight (kg) 17.26
CT scan parameters
Tube voltage (kV)
80 46
120 54
Auto tube current (mA)
20-39 26
40-59 43
60-80 31
Noise index
8 31
12 35
14 34
PET parameters
Average injected dose (mCi) 2.433
Injected dose per weight (mCi/kg)
0.08 33
0.12 37
0.15 30
Acquisition time per bed (s)
120 35
150 33
180 32
Pathological types of lesions
Neuroblastoma 39
Lymphoma 24
Rhabdomyosarcoma 12
Other diseases 25

CT, computed tomography; PET, positron emission tomography.

© Translational Pediatrics. All rights reserved.
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Figure 4 A scatter diagram of the mean values of all the CT
groups (with the DLP as the horizontal axis and the SD value as
the vertical axis). CT, computed tomography; DLP, dose length
product; SD, standard deviation.

was a large difference in the DLPs among these groups
(range, 63-171 mGy). Among these 9 groups, the DLP
value was the largest in group Q (170.826 mGy) and the
smallest in group H (63.106 mGy). These 9 groups were set
as group CT 1-9 and imported into the Stata 17.0 software.
After testing, not all the groups had normal distribution.
Thus, the Kruskal-Wallis (K-W) test was used to compare
the SD values among these groups. The Stata results were
as follows: chi2(8) =9.510 and probability (Prob) =0.3011;
and chi2(8) with ties =9.511 and Prob =0.3010. Thus, the
differences among these 9 groups were not statistically
significant (P>0.05; see Figure 5).

PET

With the EDppr as the horizontal axis and the CV value as
the vertical axis, the mean values of all PET groups were
plotted in a scatter diagram (see Figure 6), which indicated
that the point with the best image quality was point i, which
corresponded to group i, whose CV value was 2.868%
and whose EDypyy value was 8.168 mGy. The subjective
evaluation showed that 4 groups (i.e., groups e, f, g, and
h) with CV values of around 3.75% had a mean score
>3 points, in which the image quality was good, and the
EDppr was lower than that of group i. However, there was
a large difference in the EDpgr among these groups (range,
2.538-6.5 mGy). Among these 4 groups, the EDpy value
was the largest in group f (6.500 mGy) and the smallest in
group g (2.538 mGy). These 9 groups were set as group
PET 1-4 and imported into the Stata 17.0 software. After
testing, not all the groups had a normal distribution. Thus,
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Figure 5 Kruskal-Wallis equality-of-population rank tests for the
CT groups. CT, computed tomography; NI, noise index.
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Figure 6 A scatter diagram of the mean values of all the PET
groups (with the EDppr as the horizontal axis and the CV value
as the vertical axis). PET, positron emission tomography; CV,
coefficient of variation; EDpp1, effective dose of PET.

the K-W test was used to compare the CV values among
these groups. The Stata results were as follows: chi2(3)
=3.197 and Prob =0.3623; and chi2(3) with ties =3.197 and
Prob =0.3623. Thus, the differences among these 4 groups
were not statistically significant (P>0.05; see Figure 7).

Discussion

During PET/CT examinations, patients are inevitably
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Figure 7 Kruskal-Wallis equality-of-population rank tests for the
PET groups. PET, positron emission tomography.

exposed to a certain amount of ionizing radiation. The
radiation dose is far lower than the national standard;
however, children are more susceptible to ionizing radiation
injury because they are in a period of vigorous and quick
growth and development. Additionally, the latency periods
of malignancies are longer in children (at least 10 years
for most solid cancers) than adults (26). Thus, when PET/
CT is performed in children, efforts should be made to
ensure high-image quality while minimizing the radiation
dose (23,27).

In the current study, detailed low-dose CT and PET
imaging schemes were formulated. After comparisons
among multiple groups, group H (80 kV/40-59 mA/14)
had the optimal CT scanning scheme, with a SD value
of 10.233 and an ED¢y of 1.199 mSv, and group g
[0.08 (mCi/kg)/180 s] had the optimal PET scheme,
with a CV value of 3.948% and an EDpp of 2.538 mSv.
Additionally, as shown in the DLP-SD scatter diagram
and the EDpp-CV scatter diagram (Figures 4,5), the
points with the best image quality were points K and i,
which corresponded to group K (120 kV/40-59 mA/8),
SD value 7.089 mSv, and ED¢r 4.316 mSv) and group i
[0.15 (mCi/kg)/180 s, CV value: 2.868%, and EDpg1
8.168 mSv], respectively. However, due to the relatively
high ED values in group K and group i, the therapeutic
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regimens in groups H and K and in groups g and i should
be selected in an individualized manner. For example,
the regimes in groups H and g, which require a lower
radiation dose, may be selected if: (I) PET/CT scans will be
performed repeatedly within a short period; (II) the patient
has received radiation therapy multiple times in a short
period of time; (III) the patient is young; and (IV) there is
a relatively low requirement for image quality. Conversely,
the therapeutic regimes in groups K and i can be considered
if the clinical requirements for image quality are high.

Our present study was limited by its small sample size,
which may have affected the accuracy of the results. Future
studies should focus on the comparisons of different
imaging protocols for different tumor types, the use of
multi-organ EDs in phantoms, the monitoring of the EDs
of whole-process PET/CT (including repeated imaging)
in children, and the rationalization and optimization of
therapeutic regimes.

Conclusions

In relation to the "F-FDG PET/CT of children with
tumors, group H (80 kV/40-59 mA/14) had the optimal
CT scan scheme and group g [0.08 (mCi/kg)/180 s] had
the optimal PET imaging scheme. The use of these two
imaging schemes can ensure good image quality while
minimizing the radiation dose received during examinations.
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