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Abstract

Purpose To explore the impact of a true half dose of ['*F]-FDG on image quality in pediatric oncological patients undergo-
ing total-body PET/CT and investigate short acquisition times with half-dose injected activity.

Methods One hundred pediatric oncological patients who underwent total-body PET/CT using the uEXPLORER scanner
after receiving a true half dose of ['®F]-FDG (1.85 MBq/kg) were retrospectively enrolled. The PET images were first recon-
structed using complete 600-s data and then split into 300-s, 180-s, 60-s, 40-s, and 20-s duration groups (G600 to G20). The
subjective analysis was performed using 5-point Likert scales. Objective quantitative metrics included the maximum standard
uptake value (SUV . ), SUV ... standard deviation (SD), signal-to-noise ratio (SNR), and SNR .., of the background. The
variabilities in lesion SUV .., SUV . . and tumor-to-background ratio (TBR) were also calculated.

Results The overall image quality scores in the G600, G300, G180, and G60 groups were 4.9+0.2,4.9+0.3,4.4+0.5,and 3.5+0.5
points, respectively. All the lesions identified in the half-dose images were localized in the G60 images, while 56% of the lesions
could be clearly identified in the G20 images. With reduced acquisition time, the SUV,_,. and SD of the backgrounds were gradu-
ally increased, while the TBR values showed no statistically significant differences among the groups (all p>0.1). Using the half-
dose images as a reference, the variability in the lesion SUV_ . gradually increased from the G180 to G20 images, while the lesion
SUV ,..an Femained stable across all age groups. SNR, .., was highly negatively correlated with age.

Conclusion Total-body PET/CT with a half dose of ['®F]-FDG (1.85 MBg/kg, estimated whole-body effective dose: 1.76—
2.57 mSv) achieved good performance in pediatric patients, with sufficient image quality and good lesion conspicuity.
Sufficient image quality and lesion conspicuity could be maintained at a fast scanning time of 60 s with half-dose activity.
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Introduction

Positron emission tomography-computed tomography (PET/
CT) plays an important role in tumor staging, restaging, and
Wangi Chen and Lei Liu contributed equally to this work therapy response assessments [1, 2]. Compared with other
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standard staging procedures, PET/CT shows improved sensi-
tivities and specificities [3—5]. However, performing PET/CT
in pediatric patients poses a unique challenge because children
may be more vulnerable to the potential carcinogenic effects of
ionizing radiation and have a higher sensitivity to developing
radiation-induced malignancies [6—8]. Given these concerns, it
remains prudent to eliminate unnecessary radiation exposure by
investigating the optimal low-dose radiotracer activity and the
short acquisition time while maintaining high diagnostic efficacy
for the detection of pediatric malignancies.

Defining a standard low-count imaging protocol is a dif-
ficult task in general due to the performance differences
among PET instruments [9]. Major imaging societies have
proposed that the pediatric radiotracer dose regimen for
2-['®F]fluoro-2-deoxy-D-glucose (FDG) PET should be
within the range of 3.5-5.3 MBqg/kg [10-12]. With the devel-
opment of the total-body PET/CT scanner with a 194-cm-
long axial field of view (FOV) [13, 14], investigations into
a further reduction in the acquisition duration or injected
radiotracer activity for pediatric patients can be performed.
Several previous studies have used different reconstruction
algorithms to simulate low-count PET images and have
shown that the pediatric PET tracer dose can be reduced
from 1.5 to 2.9 MBq/kg without obvious diagnostic short-
comings [15-17]. Our simulated low-count study showed
that the whole-body effective dose of ['*F]-FDG to pediatric
patients could be reduced to 0.3-0.5 mSv, suggesting an
optimized regimen of 0.37 MBq/kg for 10 min/bed [18].

However, previous pediatric PET studies have focused
only on theoretical extensions. There have been few stud-
ies exploring PET/CT with true low-dose injection activity,
with the majority being limited to adult populations [19,
20]. Therefore, we aimed to evaluate the impact of changes
to the radiotracer dose regimen on image quality and lesion
detectability in pediatric patients, especially in infants and
younger children. To the best of our knowledge, our study
is the first to perform true low-dose pediatric PET practice
and provides realistic clinical evidence. Total-body PET/
CT images were obtained with a half ['®F]-FDG dose (1.85
MBg/kg), and different pediatric malignancies were studied.
The impact of a half dose activity on image quality and diag-
nostic efficiency was evaluated. In addition, short acquisition
times were explored using truncating list-mode PET data.

Methods

Patients

Pediatric patients who underwent total-body PET/CT using
the uEXPLORER scanner (United Imaging Healthcare,

Shanghai, China) with a half dose of ['®F]-FDG (1.85 MBq/
kg) for staging or response assessments at Sun Yat-Sen
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University Cancer Center were retrospectively enrolled
from May 2021 to December 2021. All patient diagnoses
were confirmed by postoperative pathologic examination or
biopsy.

The inclusion criteria were as follows: (1) younger than
18 years old and (2) actual injection regimen within the
range of 1.7-2.0 MBqg/kg. The exclusion criteria were as
follows: (1) waiting time after ['®F]-FDG injection > 80 min,
(2) body mass index above the standard definition of over-
weight and obesity [21, 22], and (3) unevaluable back-
ground, especially for patients with diffuse infiltration or
multiple metastases in the liver or spleen. The study was
approved by the Institutional Review Board of Sun Yat-
sen University Cancer Center, and informed consent was
obtained from all patients’ legal guardians.

Imaging protocol

All patients received ['8F]-FDG administration after fast-
ing for 4-5 h. List-mode PET data were acquired for 600 s
at 60 + 20 min after ['*F]-FDG injection (1.85+0.15 MBq/
kg [0.05 +0.01 mCi/kg] activity per body weight) using a
194-cm-long axial FOV total-body PET/CT scanner (uEX-
PLORER, United Imaging Healthcare, Shanghai, China).
Low-dose CT scans with various tube current—time prod-
ucts (25 to 50 mA) determined by age and body mass were
obtained and reconstructed for PET attenuation correction
and diagnostic purposes.

Image reconstruction

The full-time raw PET data (acquisition time of 600 s) as
well as the truncated data (300 s, 180 s, 60 s, 40 s, and
20 s) were reconstructed using the ordered subset expecta-
tion maximization (OSEM) algorithm incorporating time-
of-flight and point-spread function modeling (TOF-PSF) on
a medical image processing workstation (uWS-MI, United
Imaging Healthcare). All PET/CT images were recon-
structed with a matrix of 256 X256 and a slice thickness of
2.89 mm, producing 673 image planes per scan and resulting
in a voxel size of 2.34 x 2.34 X 2.89 mm”.

Image analysis
Objective analysis

Objective image quality evaluation was performed by an
experienced technician under the supervision of a radi-
ologist. After reviewing all pediatric oncologic patients
imaged with ['®F]-FDG PET, different backgrounds (liver,
spleen, and mediastinum) were selected because of the
variability in lesions and organ uptake patterns, provid-
ing better contrast and detectability for lesions at various
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positions. Spheres with diameters of 2.0 cm, 2.0 cm, and
1.5 cm were drawn on a visually homogeneous area of the
right liver lobe, the spleen, and the ascending aorta (medi-
astinal blood pool), respectively. The location of FDG-avid
lesions was confirmed on CT and PET/CT fusion images.
For standard uptake value (SUV) measurements, a three-
dimensional volume of interest (VOI) was drawn on axial
PET images where the diameter of the lesion was maximal
to ensure complete containment of the lesion. A bookmark
containing the location of the VOI delineated was then
propagated to the truncated acquisition group images using
self-developed software in MATLAB (MathWorks, MA,
USA).

Different values of semiquantitative SUV parameters,
namely, SUV . and SUV ..., and standard deviations
(SDs) were calculated for the liver, spleen, and blood pool.
The signal-to-noise ratio (SNR) was analyzed to clarify the
PET image quality in terms of noise level and contrast. The
SNR was defined as the ratio of the SUV_ ., to its SD in the
observed region. SNR, .., was normalized for body mass
[23, 24]. Variabilities in the lesion, SUV ..., SUV .., and
tumor-to-back ground ratio (TBR) were also calculated. The
full-time PET images served as the reference for other dura-
tion groups to evaluate lesion detectability.

Subjective evaluation

For a more comprehensive evaluation of low-count PET
images, we used a combination of subjective scoring to
assess image quality and lesion detection performance.
Image evaluations were performed in a blinded manner
using uWS-MI software (United Imaging Healthcare, SH,
China). The dataset of pediatric patients was randomized
and then distributed to two senior nuclear radiologists. Each
patient was assigned an ID to be deanonymized later for fur-
ther analysis. During the subjective scoring, series descrip-
tions were anonymized, and the reconstructed series of each
patient were randomly opened to facilitate the blind evalu-
ation. A 5-point Likert scale was used to assess the image
quality with consideration of the following parameters: (1)
noise level, (2) conspicuity of suspected malignant lesions,
(3) conspicuity of the liver and spleen margin, and (4) con-
spicuity of the bone margin. The visual scale for image
quality consisted of grades 5 to 1 (Supplementary Table 1).
Grade 3 indicated normal routine clinical image quality
as obtained with a conventional PET/CT scanner at our
center, where PET/CT scans were performed with an inte-
grated PET/CT scanner (Biograph mCT, Siemens Health-
care, Henkestr, Germany) with an axial FOV of 16.4 cm
(acquisition time 1.5-2.0 min/bed position, 6—10 bed posi-
tions/patient). Image data were acquired 60 + 10 min after
['®F]-FDG injection (3.7 +0.37 MBq [0.1 mCi]/kg body
weight).

Statistical analysis

All statistical analyses were conducted using SPSS 22.0 sta-
tistical analysis software (IBM, Armonk, NY, USA). The
Kruskal-Wallis rank-sum test and Dunn’s post hoc test for
multiple comparisons were applied for subjective image
quality analyses of different subsets. Mann—Whitney U tests
were used to compare quantitative measurements between
different groups. Statistical significance was set at a two-
tailed P <0.05.

Results
Patient characteristics

A total of one hundred pediatric patients (33 females and
67 males; mean age: 7.9 years; range: 1.0-13.2 years) with
different tumors were included in this study. The character-
istics of the patients are summarized in Table 1. The most
prevalent diseases included lymphoma (n =38), rhabdomyo-
sarcoma (n=35), neuroblastoma (n=15), and Langerhans
cell histiocytosis (n=3). Twenty-four patients with newly
diagnosed cancer underwent PET/CT for an initial assess-
ment (lesion detection and staging), while others underwent
PET/CT for recurrence detection (restaging) and therapy
response assessment.

Subjective assessment of image quality

The subjective image quality was assessed with a 5-point
Likert scale, and the results are summarized in Table 2.

Table 1 Clinical characteristics of pediatric oncological patients who
underwent total-body PET/CT with half-dose ['*F]-FDG activity

Characteristic Value (n=100)
Age (years old) 7.9+3.3 (range 1.0~13.2)
1~3 9
4~6 28
7~13 63
Sex
Male 67
Female 33
BMI (kg/m?) 155+2.5
Injected dose (MBq) 51.0+£22.3
Injected dose per weight (MBg/kg) 1.85+0.15
Lesion number 70
Pathological type
Lymphoma 38
Rhabdomyosarcoma 35
Neuroblastoma 15
Langerhans cell histiocytosis 3
Germ cell tumor 2
Other diseases 7
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Table 2 Subjective image quality was assessed with a 5-point Likert
scale

Groups Overall quality Lesion conspicuity Image noise
G600 49+0.2 5.0+00 49+03
G300 49+03 5.0+£00 4.6+0.5
G180 44+05 49+03 41+03
G60 35+0.5 41+0.6 32+05
G40 3.0+0.5 35+0.8 28+0.4
G20 2.0+0.5 2.6+0.8 1.7£0.5

All data are presented as the mean+SD

The mean and SD values of the G600 image quality
scores were 4.9 + 0.2 points for overall quality, 5.0 +0.0
points for lesion conspicuity and 4.9 + 0.3 points for
image noise, which demonstrated that half-dose pedi-
atric PET imaging could meet diagnostic requirements.
The overall G600, G300, G180, and G60 image quality
scores were 4.9+0.2,4.9+0.3,4.4+0.5, and 3.5+0.5
points, respectively. All the G60 images were clinically
acceptable (>3 points), while 13% and 83% of the G40
and G20 images were subsequently graded as 1 and 2,
respectively. The G20 image quality scores (2.0 +0.5
points) were significantly lower than those in the other
groups (all p <0.05). As shown in Fig. 1, 95% of the
G600 cases and 87% of the G300 cases were evaluated
as 5 points. The frequency of the overall image qual-
ity score decreased from G600 to G20, while the noise
level showed the opposite trend. The noise in the images
showed more variability than the overall quality or lesion
conspicuity.

Lesion detectability

A total of 70 detectable lesions were included. Every loca-
tion of FDG-avid lesions was confirmed on CT and PET/
CT fusion images, with a total of forty-eight patients with-
out detectable lesions in primary sites or distant metasta-
sis. These patients were basically undergoing an interim
response assessment or posttreatment assessment and sur-
veillance. As shown in Fig. 1, 100% of the lesions identified
in the half-dose images could also be clearly identified in
the G60 images. In comparison, 92% and 56% of the lesions
could be identified in the G40 and G20 images, respectively.

Quantitative measurement of image quality
The comparison of quantitative image quality met-

rics from the total-body PET/CT G600 to G20 images
is shown in Fig. 2. The SUVs of both the lesion and
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background were measured to assess the change as the
acquisition time was reduced. Both the SUV . and SD
were plotted using the average of multiple VOI measure-
ments, along with the error bar. As shown in Table 3, in
the full-time acquired PET/CT scans (600 s), the liver
SUV ..« and liver SD were 1.88 +0.43 and 0.09 +0.03,
respectively, which were significantly lower than those in
other short acquisition groups (all p <0.05). The SUV_,,
and SD of the spleen and mediastinum showed the same

deviation in TBR values among all the groups, regard-
less of which organ was used as contrast (all p>0.1).
The increase in ['3F]-FDG uptake may be caused by
age-related changes in body mass, blood volume, organ
volume, and function [25, 26]. Therefore, separate evalu-
ations according to age are warranted. The scatterplots
of the SNR and SNR,,,,,, with the half-dose regimen are
shown in Fig. 3. None of the SNRs showed any correla-
tion with age among the pediatric patients. In contrast,

trend, while the TBR values were almost the same, as the SNR, ., Was strongly negatively correlated with
shown in Fig. 2D. There was no statistically significant
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objective image quality param- 6.001 L ° 6.00
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Liver SUV_ . and SD. b Spleen § 400 ° o 8 400 ° *
SUV,,,.x and SD. ¢ Mediastinum 3" i o - 7 A I 8 LA »
SUV, . and SD. The SUV, . %00l 30 ° I x -40,0
and SD of background param- g ' ° - ; s 8 * g
. = 1)
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Table 3 SUV and SD G600 G300 G180 G60 G40 G20
measurement of backgrounds
Liver SUV .. 1.88+043 1.97+045 207+045 242+0.59" 263+0.61" 3.11+0.75"
Liver 0.09+0.03 0.12+£0.03" 0.15+£0.04" 025+0.07° 0.33+0.09" 043+0.10"
SD
Spleen SUV,,. 1.57+0.42 1.65+045 1.72+0.45 197+0.49" 232+0.61" 551+0.66"
Spleen 0.09+0.05 0.12+0.06 0.13+0.05° 0.22+0.07° 0.30+0.10° 0.37+0.09"
SD
Mediastinum 1324033 1.37+0.34  144+036 1.59+042" 1.67+0.38" 2.02+0.60°
SUVmax
Mediastinum 0.1£0.05  0.11+£0.05 0.13£0.04" 0.19+0.07° 0.22+0.10° 0.30+0.11"

SD

All data are presented as the mean+SD

“indicates p <0.05, and G600 images serve as a quality reference
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age (liver r=—0.571, spleen r= —0.643, mediastinum the bias and variability in lesion SUV ., uptake remained low

r=—0.651, all p<0.001).
The bias and variability in lesion SUV measurements

Lesion SUV measurements are shown in Fig. 4. Using half-dose
images as a reference, the G300 images showed good consist-
ency in lesion detection. Changes in the lesion SUV . showed
a maximum average bias of approximately 8% for the G20
images in the pediatric patients aged 4—6 years old. Except for
the G20 images, the average bias on lesion SUV . was negative
in almost all the other age groups. As the acquisition time was
reduced from 180 to 20 s, there was a progressive increase in the
variability of the lesion SUV . for all age groups, with notable
significance for the G20 images (all p <0.05). Comparatively,

@ Springer

as the scanning time was reduced in all age groups, showing
no significance (all p>0.1). In addition, the overall variabil-
ity of both SUV_,, and SUV_ ., was minimal in infants aged
1-3 years.

Discussion

PET/CT provides both the anatomic and metabolic features
of malignant tumors for clinical evaluation and has been
demonstrated to be more sensitive, particularly for detecting
lymph nodes, bone marrow involvement, and distant recur-
rent metastases, than CT alone [27, 28]. The cumulative
ionizing radiation dose due to repeated scans continues to
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be a concern, although the relationship between exposure
and radiation-related illness remains debatable [4]. Proto-
cols for low-count ['®F]-FDG PET/CT based on influential
imaging associations have been reported, which involve
a reduction in radiotracer activity and a shortening of the
acquisition time. Several studies have focused on investigat-
ing the effectivity of low-count PET imaging. Work from
Liu et al. [19] has shown that a 10X reduction in injected
radiotracer activity (0.37 MBq/kg) when conducting total-
body dynamic ['®F]-FDG PET imaging shows an equivalent
performance to full-activity PET imaging in healthy vol-
unteers. Tan et al. [20] found that total-body PET/CT with
half-dose ['®F]-FDG activity can achieve an image quality
in adults that is comparable to that of conventional PET/CT.

However, pediatric patients are at a higher risk of radi-
ation-induced cancers due to their developing bodies and
longer life expectancies [29, 30]. In addition, the reported
sensitivities and specificities of ['8F]-FDG PET/CT for
tumor staging in children are over 90% [31, 32]. Few stud-
ies have concentrated on low-count PET images in pediat-
ric patients [15—17], and most of them are only theoretical.
Our study was the first to evaluate the impact of a half-
dose regimen using actual rather than simulated pediatric
PET imaging data. Considering the relatively small body
mass of pediatric patients, the limited overall radiation
exposure resulted in less benefit from true ultralow dose
compared to adults. Therefore, we chose a half-dose regi-
men of ['®F]-FDG in clinical practice. Further reduction in
acquisition time was performed using truncating list-mode
PET data.

PET/CT image quality can be affected by multiple fac-
tors, including differences in instruments, imaging agents,
waiting time, reconstruction parameters, and individual fac-
tors (including age, BMI, blood glucose level, disease his-
tory, etc.) [25, 26, 33]. To eliminate these deviations, we set
relatively narrow inclusion criteria, excluding children with
excessive waiting time, those receiving an insufficient or
overdose delivery and those with high BMI.

713 1-3 4%s 713

Age(years old)

The most common pediatric malignancies are mainly
lymphomas, sarcomas, and neuroblastoma. Pediatric patients
in various clinical disease stages were included (including
newly diagnosed cancer for an initial staging, restaging, and
therapy response assessment). Different backgrounds (liver,
spleen, and the blood pool) were selected with considera-
tion for the variability in lesions and organ uptake patterns
and served as cutoffs for PET positivity in the evaluation
of the response assessment and posttreatment surveillance
[34-37]. As the liver, spleen, and mediastinum were selected
for better contrast and detectability among all the pediatric
patients, patients with unevaluable backgrounds, such as dif-
fuse liver metastases that left no healthy liver background
to measure, were excluded. However, VOI determination is
still challenging due to large differences in age, height, and
weight among children.

Our results showed that total-body PET/CT performed
with a half dose (1.85 MBq/kg, estimated whole-body effec-
tive dose: 1.76-2.57 mSv) of ['8F]-FDG, which was much
lower than previous initiatives, was feasible for clinical
application in pediatric patients. The mean and SD of the
G600 image quality scores were 4.9 + 0.2 for overall qual-
ity, 5.0 + 0.0 for lesion conspicuity, and 4.9 + 0.3 for image
noise. The image quality and lesion detectability were guar-
anteed and not compromised. In terms of acquisition time, a
longer duration always results in better image quality. Given
that the subjective downgrading of image quality was subtle
as the acquisition time reduced, the increase in noise level
was more prominent. Taking G600 images as a reference,
the G20 image quality scores were significantly lower. Based
on these clinical data, we revised our original theoretical
estimations [18] and updated the recommended injection
dose and acquisition time (Supplementary Table 2). A suf-
ficient overall image quality and lesion conspicuity for clini-
cal use could be maintained down to an acquisition time of
60 s, and none of the half-dose images were rated as undi-
agnostic, which was even beyond our previous estimation.
For patients who may need repetitive PET/CT scans during
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their disease management, lower-dose PETs could minimize
overall radiation exposure. For patients who are intolerant
to long-scan duration, an ultrafast scan is required with a
relatively adequate dose (i.e., full dose or half dose).

The change in lesion detectability with reduced acqui-
sition time was comparatively minimal. Figures 5 and 6
show representative views of low-count PET images. As
expected, reconstructed images appeared to be noisier
because of the reduced number of events in the PET list
file. The subtle lesions were even clearly identifiable
in the G20 images. However, our results also showed
that some subtle lesions with low SUV uptake became
difficult to detect in low-count images (Supplementary
Fig. 2). A total of 8% and 44% of the lesions had false-
negative results and could not be clearly visualized in

Fig.5 An 11-year-old child
with neuroblastoma confirmed
by subsequent surgery. The
maximum intensity projection
(MIP) and axial images of the
avid-FDG lesion in the retro-
peritoneum (red arrow) were
identified. The serial low-count
PET images were generated by
shortening the length of frame
duration used for reconstruc-
tion. The overall image quality
scores of the G600 to G20
images were 5, 5, 4, 3, 3, and 2
points, respectively. The lesion
was even identifiable at an
acquisition time of 20 s

300 s
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-
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Fig.6 A 4-year-old child with
Burkitt lymphoma confirmed
by biopsy. Clinical half-dose § é
and generated low-count images ’ Q
are shown. The axial images
showed lesions in the left
parotid area (red arrow) and ) L)
the left submandibular area ° L]
(black arrow). Noise was visibly

increased with a reduction in = & 4 &
acquisition time. Subtle [.'8F)-

FDG-avid lesion detection

within the left parotid area was

uncompromised even at 20 s

600 s 300s
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the G40 and G20 images, indicating that they may not
be feasible for clinical diagnosis and therapy response
evaluations.

Consistent with previous observations [19, 38, 39], the
objective analyses showed that there was a pronounced
increase in background SUV . and SD as the acquisi-
tion time was reduced. The same tendency was demon-
strated across all three backgrounds, which means that
a short acquisition time might diminish the accuracy of
SUV measurements. This increase may be caused by noise
amplification, therefore resulting in a higher maximum
pixel value in the background measurement. There was
no statistically significant deviation in TBR values as the
acquisition time systematically reduced, which indicated
good maintenance in lesion conspicuity.
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One of the significant challenges in pediatric low-
count PET images is the considerable variation in patient
age, resulting in different body sizes and metabolic
patterns, which may impact dosimetry measurements
[40—42]. Therefore, separate evaluations are warranted
according to age. Our study was based on PET data from
patients ranging from 1.0 to 13.2 years old. Therefore,
the age-dependent pharmacokinetics of ['®F]-FDG were
directly included. In particular, infants with more distinct
characteristics were involved. The SNR had almost no
correlation with age, which means that the current half-
dose regimen already provides a constant image quality
across the patient population. Younger children showed
high SNR, .., values, which was probably caused by less
attenuation and scatter due to their lower body mass. In
addition, Fig. 4 shows that the overall variability in both
lesion SUV . and SUV ... was minimal in infants aged
1-3 years, which corroborated the same conclusion as
Fig. 3, indicating that for younger patients, less injec-
tion activity was needed to obtain optimal image quality.
The acquisition time or dosage regimen can be further
reduced in younger patients, alleviating concerns related
to repeated PET/CT.

As shown in Fig. 4, the G300 images showed high con-
sistency in both lesion SUV, and SUV . compared
to the half-dose images. The variability in lesion SUV
gradually increased as the time was reduced and was gen-
erally lower than 20%, similar to previous studies [43,
44]. The average bias in lesion SUV , was negative in
almost all other age groups except for G20, which was
probably due to the higher noise level in the G20 images.
This observation also indicated unstable SUV .. values
in low-count images. Comparatively, the lesion SUV .,
showed less bias and variability as the time was reduced,
suggesting that SUV_ ., may act as a much more accurate
and stable metric in low-count images.

Our study has several potential limitations. First, it
was a single-center study, and ['®F]-FDG PET/CT images
were obtained from a specific scanner. Therefore, they
may not be generalizable to other centers, other PET
equipment, or tracers beyond FDG. Second, pediatric
patients at our center were restricted to only certain com-
mon malignancies, such as lymphomas, sarcomas, and
neuroblastoma. Patients of the exclusion criteria were
not involved in the study. These might result in selec-
tion bias. Third, the anonymized low-count PET series
for each patient were reviewed simultaneously, which
may increase the conspicuity of some subtle lesions. Fur-
thermore, we did not use disease subgroups because of
the relatively small population of patients with different
tumor types and disease stages.

Conclusions

Our study demonstrated that total-body PET/CT using
a true half dose of ['®F]-FDG could meet the needs of
clinical diagnosis. In addition, sufficient image quality and
lesion conspicuity could be achieved at a short acquisition
time of 60 s with half-dose activity. For pediatric patients
undergoing repetitive PET/CT scans during their disease
management, lower-dose PET scans could minimize the
overall radiation exposure. For patients who are intolerant
of a long scan duration, ultrafast scanning is recommended
with a relatively adequate dose. This optimization will
serve as a novel reference for further pediatric PET dose
investigations and lead to more efficient PET/CT scans
while maintaining high clinical value.
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