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Background: The precision reflecting repeated measurement error of quantitative parameters of
flourine-18 fluorodeoxyglucose positron emission tomography/computed tomography (*F-FDG PET/
CT) for evaluating the therapeutic effect of solid tumor can help observe whether a real biologic change in
glucose metabolism occurred, or if the change was caused by errors before and after the treatment.
Methods: A total of 18 VX2 tumor-bearing male New Zealand rabbits confirmed by pathology were used,
three of which were used for determining the best scanning time point after injection and 15 for a precision
experiment by repeating PET/CT scans for three consecutive days. The PET volume computer-assisted
reading (PET VCAR) software (GE Healthcare) was used to analyze the standardized uptake value (SUV)
and total lesion glycolysis (TLG) parameters. The lean body mass (LBM) to calculate the SUV corrected
for lean body mass (SUL) parameters was measured using dual energy X-ray absorptiometry (DXA). The
precision was represented as the coefficient of variation of root mean square (RMS-CV) and standard
deviation of root mean square (RMS-SD). The least significant change (LSC) was also calculated when
considering precision.

Results: The precision of SUV parameters, including SUV,,,, SUV,,,, and SUV,,,, ranged from 18.3% to
18.8%, which was similar to that of the SUL parameters (18.0-18.4%). Using 80% confidence interval (CI),
the LSC of SUV,,,, and SUL,,, were 33.1% and 33.3%, respectively; using 95% CI, the LSC of SUV,,,, and
SUL,... were 50.1% and 51.0%, respectively.

Conclusions: This research established the method of precision in a rabbit VX2 tumor model, which
can be used for monitoring changes to assess the effects of drug treatment on solid tumors in experimental
studies with "F-FDG PET/CT imaging.
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Introduction

Quantitative flourine-18 fluorodeoxyglucose positron
emission tomography (*F-FDG PET) is believed to be
a suitable assessment tool to evaluate tumor response to
therapy (1). It can provide the main parameters including
the standardized uptake value (SUV), SUV corrected for
lean body mass (SUL), and total lesion glycolysis (TLG)
values (2-4). However, quantitative analysis in *F-FDG
imaging is affected by various factors such as the definition
of the region of interest, the pixel size, low resolution
reconstruction, patient’s weight (body mass index) and the
state of fasting blood glucose levels, and ""F-FDG injection
leakage (5). Given the multitude of factors that affect
quantitative analysis in ""F-FDG imaging, an understanding
of the repeatability of the technique is required to make
good use of the parameters for response assessment.

Precision is the degree of repeatability. A good precision
could ensure that repeated measurements under unchanged
physiological conditions give the same results. Adequate
repeatability is essential for the clinical "F-FDG PET/
CT evaluation of patients with cancer within multi-center
trials. In general, standard deviation (SD) and coefficient of
variation (CV) can statistically reflect the degree of variation
in data. Furthermore, the least significant change (LSC)
should be also calculated when considering precision. The
LSC is usually calculated by 15 individuals scanned three
times each, 10 individuals scanned four times each, or 30
individuals scanned twice each (6). For example, in the drug
treatment of osteoporosis, LSC of bone density is employed
to evaluate whether a real biologic change occurred or if the
change was caused by errors before and after the treatment.
Until recently, only a limited number of studies elucidated
"F-FDG PET reproducibility in humans with cancer (7-11).
The application of LSC in the response evaluation criteria
in solid tumors using PET has not been formally proposed.
In fact, due to the increased radiation exposure to "F-FDG
and CT scans and the medical ethics considerations,
repeated PET/CT scanning in human participants for many
days on end is not appropriate.

The VX2 rabbit tumor model consisted of immune-
competent rabbits that were implanted with a Shope
papillomavirus-associated carcinoma. The high survival
rate made the rabbit VX2 tumor model a suitable candidate
for in vivo inoculation. The rabbit model is more practical
for a PET/CT scan compared to some other animal model
such as rodent. Previous studies have employed this model
to determine tumor response to therapy using PET/CT
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scans (12-16). However, no studies have been published
with respect to precision for this model. The objective
of the current study was to establish a method to assess
quantitative precision in employing PET imaging of solid
tumors before and after treatment.

Methods
Rabbit VX2 tumor model

Experiments were performed under a project license
(No. 2015081001) granted by the Laboratory Animal
Ethics Committee, Jinan University, in compliance with
international Association for Assessment and Accreditation
of Laboratory Animal Care guidelines for the care and use
of animals. A total of 18 healthy male New Zealand rabbits,
with a weight between 2.0 and 2.5 kg and age between 3
and 4 months old, were used in this study. All male New
Zealand rabbits were specific pathogen-free animals in
compliance with national laboratory animal standards. The
animals were housed in cages of 2 rabbits, and the animal
room was mainly illuminated by natural lighting, adjusted
with incandescent lighting to achieve 12/12 h light/dark
cycles. The animals were fed fodder, and drinking water ad
libitum.

Fresh VX2 tumor tissue was surgically removed from
the tumor-bearing rabbit (the weight and age were similar
for the 18 healthy male New Zealand white rabbits), once
executed. The fish-shaped solid part of the VX2 tumor
tissue was placed in phosphate buffer saline (PBS), carefully
cleaned, and minced into 1 mm’ pieces using an ophthalmic
Scissor.

Eighteen healthy male normal New Zealand white
rabbits were anesthetized by intramuscular injection of 3%
pentobarbital (0.8 mL/kg). Hair removal, skin preparation,
disinfection, and 1 cm incision were successively performed
on the rabbit’s right thigh for inoculation, and then
1-2 pieces of tumor tissue were slowly implanted into
the intramuscular location. The vaccination region was
carefully stitched and intramuscularly injected with 200,000
units of penicillin for three consecutive days to prevent
infection. Tumor growth was observed every 24 h. After
2 weeks, the tumor nodules round in shape with a diameter
of approximately 1 cm were palpable at the skin surface, and
the VX2 tumor model could be used for experiments. All
steps were strictly aseptic (17).

Of the 18 rabbits, three were used for a dynamic
"F-FDG PET/CT study to determine the best scanning
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time point after injection in VX2 tumor-bearing rabbits
and 15 were used for a precision experiment which was
performed by repeating “F-FDG PET/CT scans for three
consecutive days.

Tumor-bearing rabbits were sacrificed after the last
scan; the tumor tissue was removed and fixed with 4%
paraformaldehyde for more than 24 h and embedded
in paraffin. Pathologic specimens were obtained and
stained using both hematoxylin-eosin (HE) and glucose
transporter-1 (GLUT-1) immunohistochemistry. HE
staining: paraffin sections were dewaxed to water, nucleus
was stained with hematoxylin, and cytoplasm was stained
with eosin and then was dehydrated and sealed. GLUT-1
immunohistochemistry: paraffin sections were dewaxed to
water; antigen was repaired; endogenous peroxidase was
blocked; bovine serum albumin or serum was blocked;
mouse anti-GLUT-1 monoclonal antibody (1:200 dilution,
incubated at 4 °C overnight) and corresponding secondary
antibody (incubated at room temperature for 1 h) were
added; 3,3-diaminobenzidine (DAB) was added; the nucleus
was re-stained, dehydrated, and sealed; subsequently,
microscopic examination, image collection, and analysis
were performed. Hematoxylin staining rendered the nucleus
blue, and a brown-colored precipitate indicated a positive
expression of DAB.

“F-FDG PET/CT imaging

"F-FDG PET/CT examinations were performed with
the same protocol using a GE Discovery PET/CT 690
system. "*F-FDG was provided by the accelerator center of
Guangzhou Atom High Tech Isotope, and its radiochemical
purity was higher than 95%.

Three rabbits prepared for the VX2 tumor model were
fasted for at least 8 h prior to intravenous injection of
7.4 MBq/kg (0.2 mCi/kg) of "F-FDG. The body weight
and blood sugar were also measured. The three rabbits
were under anesthesia (pentobarbital 0.8 mL/kg via ear
vein bolus injection) and then put in prone position to
perform 0-90 min dynamic PET/CT scan post radiotracer
injection. Dynamic scan data were partitioned into 33
frames as follows: 6x10, 8x30, 5x60, 12x300, and 2x600 s.
Post processed data was analyzed using Dynamic software
in Xeleris workstation (GE Healthcare) to obtain the time-
activity curves (TACs) of VX2 tumor tissue and normal liver
tissue. Furthermore, a quick check of the true coincident
counts in the rabbit was done 24 h after the PET/CT
examination to determine whether the residue of the
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radiotracer had an impact on the next imaging session.

Fifteen rabbits were prepared as above. All the rabbits
were under anesthesia (pentobarbital 0.8 mL/kg via ear
vein injection) and then put in prone position to perform
static PET/CT scan for 40-50 min (results come from a
dynamic ""F-FDG PET/CT scan in three rabbits) post
radiotracer injection. The CT data were acquired with an
automatic dose modulation at 120 kV, 30 mA, a 512x512
image matrix, a field of view (FOV) of 70 cm, a noise
index of 30, a reconstructed slice thickness of 3.75 mm.
The PET protocol encompassed three bed positions
with a scan duration of 180 s per bed position. The PET
data was acquired in 3D time-of-flight mode using the
adaptive statistical iterative reconstruction with a 30 cm
transverse FOV and 15.7 c¢cm axial FOV, reconstructed
slice thickness of 3.27 mm, slice interval of 3.27 mm, and
256x256 image matrix. The attenuation correction was
based on the CT. Each rabbit was scanned in this manner
for 9-12 min per day (18). For each PET/CT scan (second
and third visits), re-injection with ""F-FDG was required.
All 15 tumor-bearing rabbits were scanned once per day
for three consecutive days. The Advantage Workstation
(GE Healthcare), version 4.6, was used for image post-
processing. The PET images were reconstructed using an
ordered-set expectation-maximization (OSEM) algorithm
and CT scans were reconstructed with a section thickness of
3.75 mm and overlap between slices 0.48 mm to match the
parameters of the PET scan. All the rabbits were returned
to the animal breeding center of Jinan University after PET
scan. We used the lean body mass (LBM) values measured
by dual energy X-ray absorptiometry (DXA) to calculate the
standardized uptake value (SUV) corrected for LBM (SUL).
The tumor outlines were drawn layer by layer manually on
CT images to obtain the tumor volume. The SUV values
(SUV,.,, SUV,.., and SUV ), SUL values (SUL,,,,
SUL,..,, and SUL,.}), and were measured in the PET
volume computer-assisted reading (PET VCAR) software
(GE Healthcare).

DXA scanning

DXA scan was performed using Lunar Prodigy (GE
Healthcare, Madison, WI) after the third PET/CT scan to
measure the body composition of tumor-bearing rabbits.
The enCORE software (version 10.0, standard-array
mode; GE Healthcare, Madison, WI, USA) was used to
determine the bone mineral content (BMC), fat mass (FM),
and lean mass (LM). DXA acquisitions were operated by
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Figure 1 "F-FDG PET/CT 0-90 min dynamic acquisition in VX2 tumor rabbits: the imaging of the region of interest drawn during

dynamic acquisition in VX2 tumor rabbit (A). Time-activity curves of VX2 tumor tissue and normal liver tissue in rabbits (n=3) (B). SUV,

standardized uptake value; *F-FDG PET/CT, flourine-18 fluorodeoxyglucose positron emission tomography/computed tomography.

an experienced technician, and the results were reviewed
by two senior physicians. The sum of LM and total BMC
measured by DXA is equal to LBM (19).

PET precision calculation

The precision is equivalent to the root mean square (RMS)
of SD or CV. The formulae are as follows (20):

CV%opus =

where m is the number of samples.
The formula of LSC is as follows:

, T 1

where Z’ is based on the statistical confidence level, Pr is
the precision value (either RMS-SD or RMS-CV), n, is
the number of first measurements, and n, is the number of
follow-up measurements.

Statistical analysis

Statistical analysis was performed using the SPSS (version
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17.0) software package. All data are expressed as the mean =
SD. The two-way analysis of variance (ANOVA) was used
for inter-group comparison, and P values less than 0.05
were considered statistically significant.

Results

The results of dynamic ""F-FDG PET/CT scan in three
rabbits revealed that the SUV uptake of tumor tissue
increased with time and tended to be stable after 40 min
post-injection, as shown in Figure 1. The SUV uptake
of normal liver tissue peaked rapidly and then began to
decrease until it tended to be steady at similar time point
post-injection. Accordingly, the acquisition time of “F-FDG
PET/CT was determined to be 40-50 min after ""F-FDG
injection. Three repeated '""F-FDG PET/CT scans
(Figure 2) were performed for three consecutive days for all
15 rabbits. The VX2 tumors were successfully implanted
in 18 rabbits’ right thigh and confirmed by pathology;
the results of immunohistochemistry confirmed GLUT-1
positivity (Figure 3).

The mean body weight, blood glucose, injection dose,
and uptake time of all 15 VX2 tumor models for three
consecutive days are shown in Tazble 1. The mean tumor
volume of 15 rabbits calculated from volume of interest
(VOI) on CT images of three consecutive days had no
statistical differences (Tuble 1). The mean LM, FM, and
BMC of 15 rabbits measured by DXA were 1.911+0.288,
0.115+0.066, and 0.050£0.005 kg, respectively. The LM
accounted for 97.2% of total body weight. The metabolic
parameters including SUV (SUV,,,, SUV,,,, and SUV ..,
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Figure 2 "F-FDG PET/CT images of VX2 tumor rabbit: A imaging in the first day, axial CT image (a); axial PET image (b); axial fused
image (c); VX2 tumor rabbit MIP image (d); B imaging in the second day, axial CT image (e); axial PET image (f); axial fused image (g);
VX2 tumor rabbit MIP image (h); C imaging in the third day, axial CT image (i); axial PET image (j); axial fused image (k); VX2 tumor
rabbit MIP image (I); VX2 tumor inoculate in the right thigh (white arrows). ""F-FDG PET/CT, flourine-18 fluorodeoxyglucose positron

emission tomography/computed tomography; MIP, maximum intensity projection.
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Figure 3 The results of VX2 tumor. (A,B) VX2 tumor pictures in separation; (C) HE staining result (x200); (D) GLUT-1

immunohistochemical staining result (x200). HE, hematoxylin-eosin; GLUT-1, glucose transporter-1.
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Table 1 General information and PET quantitative measurements for all VX2 tumor models (n=15)

Parameter First day Second day Third day
Weight (kg) 2.11+£0.35 2.18+0.31 2.15+0.30
Blood glucose (mmol/L) 5.67+1.30 6.10+1.29 5.73+1.93
Dose of "*F-FDG (mCi) 0.43+0.08 0.45+0.07 0.42+0.08
Uptake time (min) 49.9+6.7 47.8+6.2 47.8+£5.9
Tumor volume in CT (cm®) 1.22+0.59 1.26+0.64 1.29+0.72
SUVax 5.72+1.48 6.02+1.76 5.90+1.45
SUV ean 3.49+1.00 3.68+1.05 3.62+0.90
SUV, e 3.35+1.23 3.63+1.19 3.78+1.23
TLGsyy 4.55+2.70*° 5.25+2.74° 6.50+3.75
Liversyy 1.46+0.38 1.69+0.35 1.64+0.29
SUL ax 5.46+1.41 5.63+1.62 5.53+1.30
SUL ean 3.33+0.95 3.43+0.97 3.40+0.81
SULpea 3.19+1.16 3.39+1.12 3.54+1.12
TLGsuL 4.33+2.55*° 4.93+2.59° 6.05+3.46
Livergy, 1.39+0.38 1.61+0.36 1.57+0.29

Data were presented as mean = standard deviation. %, P<0.05 (first day vs. second day); °, P<0.05 (first day vs. third day); ¢, P<0.05 (second
day vs. third day). PET, positron emission tomography; "*F-FDG, flourine-18 fluorodeoxyglucose; CT, computed tomography; SUV, .,
maximum SUV of target lesion; SUV,,..,, average SUV of target lesion; SUV .., SUV . of target lesion; TLGg,, total lesion glycolysis =
SUV,ean x Metabolism total volume; Liverg,,, average SUV,,., in liver; SUL,,,, maximum SUL of target lesion; SUL,.., average SUL of
target lesion; SUL ., SUL,.. Of target lesion; TLGgy,, total lesion glycolysis = SUL,.,, x metabolism total volume; Liverg,, average SUL .,
in liver; SUV, standardized uptake value; SUL, SUV corrected for lean body mass.

SUL (SUL,,,, SUL,,,,and SUL,.,), TLG (TLGgyyand
TLGgy;) are also shown in Table 1. The TLGgyy and
TLGgy;, had statistically significant difference (P<0.05),
and other metabolic parameters showed no significance
(P>0.05).

The precision (RMS-CV and RMS-SD) of all metabolic
parameters are shown in 7able 2, as well as the LSC (RMS-
CV and RMS-SD) with 80% and 95% confidence intervals
(CIs). The precision RMS-CV% ranged from 18.0% to
18.8%. The LSC* and LSC”RMS-CV% ranged from
32.6% 10 33.9% and 50.0% to 52.1%, respectively.

Discussion

VX2 is a rabbit squamous cell carcinoma which has been
extensively used as a model for malignant tumor (18).
Moreover, the rabbit VX2 tumor model has been employed
in evaluating solid tumor response to therapy in animals 7z
vivo (17). Actually, VX2 tumors rabbit models were widely
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used to inoculate in livers as preclinical investigations of
hepatocellular carcinoma (21). The liver was recommended
as the background in the PET Response Criteria in Solid
Tumors (PERCIST), version 1.0, so we avoided inoculating
VX2 tumor in the liver (4,22). The reason why we choose
to inoculate in the thigh was that it had the advantages
of determining the experimental time after observing the
tumor volume by palpation iz vitro and was relatively easy to
operate for the precision test of "F-FDG PET/CT imaging.
Studies have shown that the expression of GLUT-1
may be one of the reasons for high ""F-FDG uptake in
esophageal squamous cell carcinoma (ESCC) and non-small
cell lung cancer (NSCLC) (23,24). Although the FDG
uptake was based on multiple factors such as the Warburg
effect, the high SUV value in VX2 tumor tissue could be
attributed to the GLUT-1 expression.

Previous PET data of rabbit VX2 tumor model were
collected during the period of 45-60 minutes after ""F-FDG
injection (12,16). However, no explanation with respect
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Table 2 Precision and LSC of all quantitative measurements
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Parameter SUV, SUVean SUV, e SUL oy SUL nean SUL e
Pr
RMS-CV% 18.3% 18.7% 18.8% 18.0% 18.4% 18.4%
RMS-SD 1.16 0.74 0.79 1.09 0.69 0.73
14LSC®
RMS-CV% 33.1% 33.9% 34.1% 32.6% 33.3% 33.3%
RMS-SD 2.10 1.34 1.43 1.96 1.25 1.33
14LSC®
RMS-CV% 50.1% 51.8% 52.1% 50.0% 51.0% 51.0%
RMS-SD 3.22 2.04 2.18 3.00 1.91 2.03

LSC, least significant change; Pr, precision; ,,,LSC®, the least significant changes for one scan at baseline and one at follow-up at 80%
confidence; ,,LSC® the least significant changes for one scan at baseline and one at follow-up at 95% confidence; RMS-CV, the root
mean square of coefficient of variation; RMS-SD, the root mean square of standard deviation; SUV,,.,, maximum SUV of target lesion;
SUV eans @verage SUV of target lesion; SUV ., SUV, . Of target lesion; SUL,,,, maximum SUL of target lesion; SUL,.,,, average SUL of

target lesion; SUL .., SUL . Of target lesion; SUV, standardized uptake value; SUL, SUV corrected for lean body mass.

to the acquisition time point was provided. In the present
study, a preliminary experiment of dynamic PET/CT
imaging was conducted to determine the best time point
of acquisition. The TACs of the tumor tissue and normal
liver were acquired from a 0-90 min dynamic PET study,
and the results showed that the ""F-FDG uptake was stable
during the 40-90-min period post injection (Figure I).
Therefore, the 40-50-min period after "F-FDG injection
was considered as the appropriate acquisition time period
for emission in subsequent experiments. The SUV might
be unstable if it was <40 min, and the rabbit might emerge
from anesthesia if >50 min. Our results showed that the
40-50 min period was optimal according to this model, but
whether it can be extended to others depends on the size of
the tumor and factors such as blood supply. Consequently,
we suggest that a dynamic PET acquisition should be
conducted prior to PET scanning with different animal
models as experimental objects to obtain the best collection
time of corresponding animal models.

Our results found that the mean tumor volume drawn in
CT images of three consecutive days were not statistically
different, which was consistent with previous studies
conducted by Xu ez 4. (14) and Song ez 4l. (18). In "F-FDG
PET/CT imaging, the lesion with high *F-FDG uptake
was seen on the vaccination area of the VX2 tumor tissue
for every tumor-bearing rabbit. The mean SUV,, in
3 days in the lesion ranged from 5.72 to 6.02, which was
four times higher than that in the normal liver tissue, which
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ranged from 1.46 to 1.69. Oya et al. (25) reported similar
results and showed that the tumor had 3.5+0.9 times higher
"F-FDG uptake than the normal liver.

SUYV, defined as the ratio of activity in tissue per
milliliter to the activity in the injected dose per kilogram
patient body weight, is the most widely used method for
quantitative assessment of clinical PET. However, SUV
generated by normalization of "F-FDG uptake to patient
body weight overestimates '"F-FDG uptake in heavy
patients, as their fraction of body fat (with low "F-FDG
uptake) is often increased (26). SUV normalized by LBM is
becoming a popular technique and has also been advocated
as the preferred method for quantifying metabolic activity
for treatment response assessment in clinical trials (4).
LBM can be accurately measured by the DXA method.
DXA has gained wider acceptability as a research tool for
the evaluation of body composition because it provides a
precise body composition analysis (27). DXA measures the
soft tissue and bone mass independently and then separates
the soft tissue into LM and FM. The LBM as measured
by DXA can make the SUL calculation results accurate
and reliable. The precision of SUV parameters, including
SUV.uo SUV,ean, and SUV, .y, ranged from 18.3% to
18.8%, similar to all the SUL parameters (18.0-18.4%),
including SUL,,,,, SUL,,,,,, and SUL,,.. The DXA analysis
showed that FM accounted for only one percent of total
body weight in the experimental rabbits, which could be the
reason all the SUV and SUL parameters exhibited minor
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difference.

Precision is essential for the assessment of solid tumor
response to therapy using "F-FDG PET/CT imaging.
In theory, precision is divided into short-term and long-
term precision according to the experimental time. A long-
term precision study in which patients are followed over
the course of at least 1 year would be preferable to a short-
term precision study but is logistically more difficult. On
the other hand, short-term precision studies need to be
completed within two weeks to one month. As an indicator
of repeatability, the short-term precision is usually used to
measure the LSC of quantitative parameters. For statistical
validity, it is recommended that the number of individuals
and scans per individual is determined on statistical
grounds to ensure a minimum of 30 degrees of freedom
(df), which is chosen to ensure that the upper limit for the
95% CI of the precision value calculated is no more than
34% greater than the calculated precision value (20). One
such combination is 15 individuals scanned three-times
each. Other combinations include 10 individuals scanned
four times each and 30 individuals scanned twice each. In
our study, the PET/CT scans were repeated thrice for 15
rabbits, and the measurements of mean, SD, and CV were
obtained. Then, the mean, SD, and CV for each set of
measurements for an individual and the root-mean square
SD (RMS-SD) and root-mean square CV (RMS-CV) for
the entire group were calculated. The RMS-SD/RMS-CV
was the short-term precision value for the VX2 tumor. To
our knowledge, the impact of precision on animal PET/CT
imaging in the VX2 tumor model has not been reported
previously. Our study was the first study to propose and
establish the precision experimental method and calculate
LSC in the rabbit VX2 tumor PET imaging experiment.

In previous studies, LSC was used to evaluate the
efficacy of osteoporosis drug therapy, and the change in
bone mineral density (BMD) before and after treatment
which exceeded the calculated LSC (28,29). The purpose
of this study was to explore the possibility of LSC in PET
quantitative evaluation of the therapeutic effect of solid
tumor. SUV,,,. and SUL,,,, are the most commonly used
parameters in "F-FDG PET/CT imaging. The study
calculated the credibility of the 80% and 95% SUV,,./
SUL,... LSC (RMS-CV% and RMS-SD). We wanted to
use LSC in employing PET imaging of a rabbit VX2 tumor
model before and after treatment at a later stage which was
our future research direction.

In general, the reliability of 95% statistical confidence
level is the ideal requirement. In the evaluation of the
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efficacy of osteoporosis drug therapy, 80% statistical
confidence can usually meet the need of clinical
judgment (20). PET Response Criteria in Solid Tumors
(PERCIST), version 1.0, defined 30% as a cut-off value
on the basis of previous studies on repeatability; when
the SUL,,, before and after treatment changes in more
than 30%, it is associated with a metabolic response or
disease (4). In 2008, Song et /. (18) inferred that an
SUV decrease of 30% or more was a suitable criterion
to judge whether individuals were sensitive to particular
chemotherapeutic drugs in a rabbit VX2 tumor model.
According to our results, the 80% SUV,,, /SUL, ., LSC was
33.1%/33.3%, which was close to 30%. For this reason,
we proposed that 80% confidence level in the efficacy of
solid tumors might be more reasonable. In addition, for
animal studies of tumor therapeutic drugs, whether LSC is
calculated with 80% or 95% confidence may still require
more rigorous animal experiments based on PET solid
tumor efficacy evaluation and their pathological results as
support. The ultimate purpose of the precision experiment
was to provide a basis for the efficacy evaluation of tumor
treatment drugs or treatment methods at a later stage and
to increase the reliability of the final results. However, the
current research is to establish a precision method based on
"F-FDG PET solid tumor evaluation, and the experimental
research of VX2 tumor treatment effect evaluation based
on the precision evaluation method will be carried out.
Therefore, this was the inadequacy of this study and our
future research direction.

TLG was considered a predictor of clinical efficacy value
in some literatures (30-32). To the best of our knowledge,
no previous TLG study has been published in animal PET/
CT imaging for assessment of tumor response to therapy.
In this paper, the TLGgyy and TLGgy,;, had statistically
significant difference between three groups. It might be
related to the definition of TLG. TLG was the product of
metabolic tumor volume (MTV) multiplied by SUV,_,,.
The product of the two variables leaded to an increase in
error. Thus, we did not make further efforts to calculate
the TLG precision results. The results here demonstrated
that TLG might not be an effective additional parameter
in terms of explaining the assessment of tumor response to
therapy in the rabbit VX2 tumor model.

Conclusions

GLUT-1 was expressed in the VX2 tumor cell membrane.
Our study established the method to assess quantitative
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precision of a solid tumor in a rabbit VX2 tumor model
using PET imaging. Moreover, the LSC of SUV was
calculated which was approximately 33% at 80% confidence
level, which will serve as a foundation for the evaluation of
therapeutic effect in the future. TLG changed greatly and
was not suitable for precision evaluation.
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