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Abstract

Objective: This study was carried out to understand whether Q.Clear and ordered subset expectation ma-
ximization (OSEM), reconstruction algorithms used in fluorine-18-fluorodeoxyglucose (“°F-FDG) positron
emission tomography/computed tomography (PET/CT) applications, and parameters such as time of flig-
ht (TOF) and point spread function (PSF) cause different results in semi-quantitative measurements. Sub-
jects and Methods: Raw PET data of 264 patients who were referred to "“F-FDG PET/CT imaging with the
purpose of evaluation of known or suspicious malignant disease were reconstructed separately with Q.
Clear (GE Healthcare), a BPL, an OSEM algorithm, PSF (SharpIR®) and TOF (VUE Point FX®) methods. Each
patient's liver, mediastinal blood pool, metabolic tumor volume (MTV), total lesion glycolysis (TLG), and
standardized uptake values (SUV) (SUVmax, SUVmean, and SUVpeak) of a total of 264 lesions selected
from the patients were performed. Results: 3350 + ToF yielded higher measurement results than all other
variables for all of the lesion SUVmax, lesion SUVmean, L/AP SUVmax, and L/AP SUVmean parameters.
OSEM+ToF and OSEM+TOF+PSF algorithms yielded higher mean and median SUVmax values for the refe-
rence structures (liver and mediastinum) and for lesions SUVmax and SUVmean values were statistically
significantly lower than the 3 350+ToF method. The method with the lowest mean value for the L/Liver
SUVmax variable was OSEM+ToF 4iter16ss (mean=1.76), while the method with the highest mean value
was 350+ToF (mean=2.26). 3 350+ToF was the reconstruction method with the highest ratios for L/AP
SUVmax and SUVmean for both lesions below and above 1cm. 3 350 + ToF algorithm had also statistically
significantly higher results for these variables compared to all other parameters in malignant lesions. Con-
clusions: When comparing "“F-FDG PET/CT images, the use of different reconstruction algorithms may le-
ad tomisleading results, especially in the evaluation of response to treatment of malignancies.
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Introduction

luorine-18-fluorodeoxyglucose (*F-FDG) positron emission tomography/compu-

ted tomography (PET/CT) is a hybrid imaging system that enables more accurate

staging of many malignant diseases and provides important contributions in the
follow-up of these patients. Metabolic change in malignant tumors, rather than the size
ofthelesions, is widely being used as a measure of response to therapy. Qualitative evalu-
ation of visual images, which is often performed in comparison with reference organs
such as the liver and mediastinum, and semi-quantitative measurements like standardi-
zed uptake value (SUV) are being used for assessment of the efficacy of treatments [1].
Semi-quantitative measurements are also used for the metabolic characterization of le-
sions, but they have limited applicability owing to the lack of an agreed-upon SUV.This is
partly due to technical issues that impact the precision and repeatability of SUV measu-
rements, such as the image reconstruction techniques employed [2]. Positron emission
tomography technology has advanced over the last ten years with the addition of new
hardware features such as time-of-flight (TOF) collection and sophisticated point spread
function (PSF) image reconstruction techniques, leading to a significantimprovement in
PETimaging[3].

Currently, the most popular technique for PET image reconstruction is ordered subset
expectation maximization (OSEM), an expedited variation of expectation maximization
(EM). In this method, the projection data are split into subgroups, or subsets, and are exa-
mined one after the other in each iteration of this process [4]. The trade-off between con-
trast recovery (CR) and signal-to-noise ratio (SNR) is improved by both TOF and PSF; non-
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etheless, all conventional reconstruction techniques have
the same fundamental drawback, which is that achieving
appropriate CR by increasing the number of iterations or
subsets would inevitably result in lower SNR.Iterative re-
construction techniques that are regularized have been de-
veloped recently. The block sequential regularized expecta-
tion maximization (BSREM) algorithm Q.Clear (GE Health-
care, Waukesha, WI, USA) is one reconstruction approach
that does this [5].To achieve full convergence, BSREM adds a
penalty function to the probability function that simultane-
ously maintains edges and controls noise depending on ac-
tivity. A relative difference penalty that depends on both the
difference between neighboring voxels and their sum is in-
cluded in Bayesian penalized likelihood (BPL). By acting as a
noise suppression term, this penalty function permits more
iterations without the typical noise detectedin OSEM [6].

In the literature, studies mostly use phantoms to compare
the effectiveness of different reconstruction algorithms [7,
8]. There were also clinical studies comparing different algo-
rithms in terms of lesion detection [9, 10]. However, these
studies are generally designed for the detection of small le-
sions and signal-to-noise ratio (SNR) comparisons. Another
problemis the variability of lesion semi-quantitative PET pa-
rameters and reference organ SUV values independent of si-
ze in patients undergoing treatment response assessment
imaging on devices using different reconstruction algorit-
hms and there are only a few studies investigating this issue
[11]. Therefore, it is considered that there is a demand for
studies investigating semi-quantitative parameters in diffe-
rent sizes and organs similar toreal clinical scenarios.

This study was carried out to understand whether the re-
construction algorithms Q.Clear and OSEM used in "*F-FDG
PET/CT applications and parameters such as TOF and point
spread function (PSF) cause different results in semi-quanti-
tative measurements of lesions with different sizes and or-
gans.

Subjects and Methods

Study protocol and patient selection

Patients who were referred to Prof. Dr. Cemil Tascioglu City

Hospital Nuclear Medicine Clinic for “F-FDG PET/CT ima-

ging between 24.10.2022 and 23.01.2023, were enrolled in

this prospective observational study. The inclusion criteria
ofthe patients to the study were as follows:

1. Patients who were referred to ""F-FDG PET/CT imaging
with the purpose of evaluation of known malignant dise-
ase or identification of malignancy of unknown primary;
and patients with rheumatologic diseases, granuloma-
tous diseases like sarcoidosis, tuberculosis, etc. for whom
PET/CTisindicated by the clinician.

2. Patientsgreaterthan 18yearsold.

3. Patients who underwent imaging with *F-FDG PET/CT
using the standard imaging protocol, including the ver-
tex-thigh upper 1/3 of the body.

The study was initiated after obtaining a signed informed

consent form from each patient. Patients were excluded
from the study if PET/CT imaging, which is routinely used in
our clinic, failed to detect a lesion that could be clearly dis-
tinguished from background structures. This study, which
was planned over a series of 300 patients, was completed by
obtaining data from the images of 264 patients after the
examinations.

Patient preparation

Fluorine-18-FDG PET/CT imaging of the patients was per-
formed after a six-hour fasting period. According to the ro-
utine imaging protocol of the clinic, patients were given an
oral contrast agent (lohexol 350mg/mL) in 1.5 liters of water
for 6 hours before imaging to ensure positive contrasting of
the intestinal system. Patients with a blood glucose level of
200mg/dL or less before the injection were injected intrave-
nously with *F-FDG at an activity of 0.09-0.14 millicurie per
kilogram. Following the injection, the patients were imaged
after a waiting period of approximately 60 minutes in a calm
and body temperature-controlled manner.Imaging was per-
formed with the patients positioned in the device in the su-
pine position so that the imaging area covered the vertex-
upper thigh level. Non-diagnostic low-dose CT scanning was
performed for anatomic correlation and attenuation correc-
tion. Positron emission tomography imaging was then perf-
ormed for the same area, with 2 minutes for each bed. Gene-
ral Electric Discovery Ml 3 Ring PET/CT (GE Healthcare, Mil-
waukee, USA) was used forimaging.

Application of reconstruction algorithms

In order to apply different reconstruction parameters, raw
images were used as 4 repetitions/16 subgroups and 3 repe-
titions/16 subgroups in different reconstruction groups in
the OSEM study. Additionally, TOF (VUE Point FX®), block se-
quential regularized expectation maximization (BSREM) us-
ing Bayesian penalization (B factor) (VUE Point HD®), and
PSF (SharplR®) image reconstruction algorithms were used.
Images were also reconstructed using 5mm post-filtering.
Accordingly, seven different reconstruction parameters we-
re determined in the following order:

1. Bfactor 1200 (f 1200)

2. Bfactor 700 +ToF ( 700+ToF) (used routinely in the clinic)

3. Bfactor350(pB 350)

4. Bfactor350+ToF (B 350+ToF) (advised by the company)

5. OSEM+ToF (4iteration 16 subset) (OSEM+TOF4iter16ss)

6. OSEM + ToF + PSF (4 iterations 16 subset) (OSEM+ TOF+
PSF)

7. OSEM +ToF (3 iterations 16 subsets) (ToF+OSEM3iter16ss)

Among these reconstruction parameters, the use of 3 fac-
tor 350 + ToF (B 350+ToF) is recommended by GE Health-
care company, but 3 factor 700 + ToF (3 700+ToF) is routinely
being usedinourclinic.

After examining the images, the 3 factor 1200 reconstruc-
tion algorithm was excluded from the statistical analysis
during metabolic tumor volume (MTV) and total lesion gly-
colysis (TLG) evaluation due to its inability to clearly distin-
guish lesionsfrom background structures, especiallyin small
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lesions, and inability to perform semi-automatic measure-
ments accurately.

Obtaining datafrom PET/CT images

General Electric Advanced Workstation (AWS) version 3.2
was used for image evaluation. Fluorine-18-FDG PET/CT
images were analyzed as maximum intensity projection
(MIP) and 3D cross-sectional images. Images were analyzed
after the workstation was set in a design where the same
image could be viewed in 7 different windows at the same
section and point at the same time (Figure 1) In our study, a
single lesion was identified for each patient by examining
the images of the patients by the investigators. While no al-
gorithm was used to determine lesion localization, lesions
from different regions were included in the study as much
as possible to make comparisons with background structu-
res. Patients with lesions that were not distinguishable from
background structures were excluded from the study. The
dimensions of the lesions were recorded from the CT com-
ponent of the PET/CTimages. In order to obtain the outputs
of the lesions selected for MTV and TLG calculation, the lesi-
ons were localized in axial, sagittal, and coronal slices with
the "auto contour" region of interest ROl method, which can
automatically draw contours, and it was manually checked
that all lesion borders were within the region of interest. In
the calculation of lesion MTV and TLG, the SUVmax thres-
hold value was calculated as 42%. From PET images, the
SUVmax, SUVmean, MTV, and TLG parameters of these le-
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Figure 1. "F-FDG PET/CTimages of a patient reconstructed by different algorithms.

sions and the SUVmax and SUVmean values of the back-
ground structures where the lesions are located were calcu-
lated by measuring the non-lesion part of the same tissue
up to 1cm from the auto-contoured borders of the lesions
and the lesion/background SUVmax and SUVmean values
were calculated separately. In addition, SUVmax and
SUVmean values were determined by measuring 4cm’ (2%
2cm elliptical ROI) from the non-lesion areain the right lobe
oftheliverand 1cm’ (1x1cm elliptical ROI) from the medias-
tinal blood pool (MBP) in the thoracic aorta.

Determination of selection characteristics of lesions
Lesions are classified as benign or malignant, according to
the characteristics on PET/CT and conventional radiological
imaging; or by pathology wheneveritis available.

Statistical Methods

Statistical studies were performed with MedCalc version
22.016. In order to investigate the normality distribution of
continuous variables, the Kolmogorov-Smirnoff test, kurto-
sisand skewness values, and histogram curves of the variab-
les were examined. In order to compare the differences bet-
ween dependent groups, differences (variances) were calcu-
lated and normality distributions of these results were also
examined. Non-parametric tests were applied for compari-
sons of variables that did not show normality distribution
and parametric tests were applied if normality was ensured.
If there was a statistically significant difference in the main
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group for variables in comparative analyses, paired subgro-
up analyses were performed to investigate this difference.
Marker graphs were used to visually indicate the compari-
sons of the measurements of the reconstruction algorithms.
In these graphs, median values were marked, and the 25"-
75" percentiles were visualized as the upper and lower limits
ofthe values of each algorithmin the graph.The MTV variab-
le was divided into subgroups according to lesion size and
shown with Dot-Plot graphs. Comparative ROC curves were
drawn to investigate the threshold values of malignant lesi-
ons of the method with the highest SUVmax values among
different reconstruction algorithms and the method routi-
nely used.Youden Jindex was used to statistically determine
the threshold value. Areas under the curve (AUQ), sensitivity,
and specificity values were determined. For general analy-
ses, results with an alpha value of less than 5% were consi-
dered statistically significant, whereas Bonferroni correction
was made for the comparison of variables in multiple group-
ings, and the P threshold value according to this result was
considered statistically significant.

All procedures were performed in compliance with rele-
vant laws and institutional guidelines and the study has be-
en approved by the institutional review board of our hos-
pital with the number 48670771-514.99. Signed written in-
formed consent was obtained from all patients.

Results

In this prospective observational study, 264 patients were
included. Of these patients, 156 were female and 108 were
male. In the sub-analysis excluding B 1200, in which all PET
parameters were evaluated, data from 252 patients were
available; 151 of these patients were female and 101 were
male. The mean age of these patients was 61.2 years. Des-
criptive statistics of the patients are summarized as mean+
standard deviation and minimum-maximum (median) in
Table 1.

After "F-FDG PET/CT imaging, the semi-quantitative pa-
rameters of lesions, the background structures in which the
lesions were located, the physiologic areas of the MBP and li-
ver tissues; and lesion size measurements of the lesions are
performed. Wilcoxon paired two-sample test was perfor-
med between these variables and reconstruction algorit-
hms in paired groups. Accordingly, the 31200+ ToF algo-
rithm was found to have statistically significantly lower up-
take values against all other algorithms in all variables ex-
cept the liver SUVmean variable (P<0.001). Findings after
this stage were made withoutincluding this method.

Comparison of semi-quantitative PET parameters
of reference structures

In the comparative analysis, the OSEM+TOF4iter16ss vari-
able was found to be statistically significantly higher than all
other reconstruction algorithms with a mean value of 4.16
for liver SUVmax (P<0.001). For the same parameter, the
[3700+TOF reconstruction algorithm had statistically signifi-
cantly lower results withamean value of 3.04 (P<0.001).

When the comparative analysis was performed for the
liver SUVmean, the reconstruction algorithm with the hig-
hest mean was 3350 with a value of 2.67, while the lowest
mean was [3700+ToF, but there was no statistically signifi-
cantdifference between this algorithm and ToF 3iteration 16
ss (P=0.001-P=0.135,respectively).

In the comparison of SUVmax values obtained as a result
of MBP measurements, the variable with the highest mean
value was determined as OSEM+ToF4iter16ss reconstruc-
tion algorithm with a mean of 2.88, while the lowest recon-
struction was determined as 700+ TOF with 2.37 (P<0.001-
P<0.001, respectively). In the comparison of MBP SUVmean
values, the algorithm with the highest mean was 3350 (me-
an: 2.08) (P<0.001).While the algorithm with the lowest me-
an was ToF+OSEM 3iter16ss, a statistically significant diffe-
rence was detected between this variable and only the 3350
variable (P<0.001).

Comparison of semi-quantitative PET parameters
oflesions

In the analyses performed according to the lesion and le-
sion-background SUVmaxand SUVmean, it was determined
that B350 + ToF reconstruction algorithm had statistically
significantly higher for the lesion SUVmax, lesion SUVmean,
L/BGSUVmax and L/BGSUVmean, (means 8.6-5.16-7.56-
7.88, respectively) (P<0.001) while ToF+OSEM3iter16ss algo-
rithm had the lowest mean for lesion SUVmaxand SUVmean
(mean=6.60-mean=3.95) (P<0.001- P<0.001), OSEM+
ToF4iter16ss algorithm had the lowest mean for L/BG-
SUVmax (mean=5.14) (P<0.001) and the algorithm with the
lowest mean value for L/BGSUVmean was determined as
ToF+OSEM3iter16ss algorithm (mean=5.52) and no statisti-
cally significant difference was detected between this algo-
rithm and 3350 and ToF+OSEM4iter16ss (P=0.916-P=0.302).

In order to evaluate all continuous variables comparati-
vely with different reconstruction algorithms, the Friedman
test was performed to investigate whether there was a sta-
tistically significant difference between repeated measure-
ments for dependent variables. As a result of the evaluation,
a statistically significant difference was found for all variab-
les. Wilcoxon paired two-sample test was performed for sta-
tistical comparison between subgroups.

The algorithm with the highest mean value for MTV was 3
factor 350 (mean 12.10cm’). In the Wilcoxon test, this algo-
rithm showed a statistically significant difference between
the other four algorithms (P<0.001), whereas no statistically
significant difference was detected when compared with
the ToF3iter16SS variable (P=0.829). The reconstruction al-
gorithm found to have the lowest values for MTV analysis
was the B 350+ToFalgorithm (mean 9.07cm’) and this algo-
rithm was found to have statistically significantly lower va-
lues compared to all other reconstruction algorithms (P<
0.001).

In the analysis of TLG, the reconstruction algorithm with
the highest mean value was found to be 3 350 (mean: 49.08).
In the Wilcoxon test analysis performed to evaluate the pair-
wise comparison of this algorithm and the others for TLG,
similar to the MTV, no statistically significant difference was
detected with ToF3iter16SS (P=0.023) and a statistically sig-
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nificant difference was detected with all other algorithms
(P<0.001).

In the comparison of 350 and 3 350+TOF variables, no
statistically significant difference was detected between
these two algorithms for the MBP SUVmax (P=0.720). How-
ever, the same situation was different in the analysis of MTV
and TLG valuesand 3 350 had the highest mean and median
value for these variables, while 3 350+ TOF had a statistically
significant low value (P<0.001).

Another finding was that the mean and median SUVmax
values of the reference structures in the measurement re-
sults of the OSEM+ToF and OSEM+TOF+PSF algorithms we-
re higher than the other algorithm, while the SUVmax and
SUVmean values of the lesions were statistically significantly
lowerthanthe 3 350+ToF algorithm (P<0.001).

Comparison of PET algorithms according to charac-
terization of lesions

According to these analyses, the § 350 + ToF algorithm had
statistically significantly higher results for lesion SUVmax
and SUVmean, L/BG SUVmaxand L/BG SUVmean compared
to all other algorithms (mean benign: 5.2-3.06-5.39-5.77)
and (mean malignant: 11,03-6,66-9-9,34) respectively (P<
0,001).

In the comparison of MTV and TLG values of the lesions,
the results in the benign-malignant subgroups were similar
to the overall group for the lowest value. For both MTV and
TLG, the B 350 + ToF algorithm had statistically significantly
lower outputs than all other parameters in both benign and
malignant lesions (mean(benign) for MTV: 1.86-mean(ma-
lignant): 11.05cm’), (mean(benign): 3.91-mean(malignant):
50.46 for TLG) (P<0.001-P<0.001, respectively). The recons-
truction parameters with the highest values in benign and
malignant groups were 3 350 for MTV (mean:12.56 for ma-
lignant and mean:10.243 for benign) (malignant P=0.108 vs.
benign P=0.047, respectively). For the TLG variable, while 3
350 was the algorithm with the highest results in malignant
lesions (mean: 60.79), ToOF+OSEM 3iter 16ss was determined
in benign lesions (mean: 23.58). In the Wilcoxon test perfor-
med in paired groups for statistical comparison of these da-
ta, there was no statistically significant difference between 3
350 and ToF+OSEM 3iter16ss variables in malignant lesions
(P=0.048), while a statistically significant difference was de-
tected with all other algorithms (P< 0.001). In addition, the
Wilcoxon test was performed to compare paired groups in
the examination of the data of benign lesions and it was de-
termined that while there was no statistically significant rela-
tionship between OSEM+ToF 4iter16ss and only OSEM+ToF
4diter16ss (P=0.005), statistically significant higher results
were found compared to all otheralgorithms.

Comparison of PET algorithms according to the size
of lesions

At last, the selected lesions were divided into subgroups ac-
cording to whether they were smaller or larger than 1cm in
size, and subgroup analyses were performed. For all of the
SUVmax, SUVmean, L/BGSUVmax, and SUVmean variables
of the lesions, 3 350+ToF algorithm had higher result values
than all other reconstruction algorithms in Wilcoxon paired

sample comparative test results (P<0.001). These values we-
re found to be 6.64- 4.12- 6.68-6.89 for lesions below 1cm
(mean: 6.64- 4.12- 6.68-6.89, respectively) and 9.46-5.64-
7.91-8.29 for lesions above 1cm (mean: 9.46-5.64-7.91-8.29,
respectively). For subcentimetric lesions, a statistically signi-
ficant difference was found between the 3 350 reconstruc-
tion algorithm and only OSEM+ToF+PSF and 3 350+ToF
variables (P<0.001). In the analysis for the variables in which
the ratio of lesions to background structures was calculated,
(3 350+ToF was the reconstruction algorithm with the hig-
hest ratios for L/BG SUVmax and SUVmean for both lesions
below 1cm and above 1cm (mean L/BG SUVmax above 1cm:
7.91) (mean L/BGSUVmean above 1 cm: 8.29) (mean SUVmax
below 1cm: 6.68) (mean L/BGSUVmean below 1cm: 6.89). For
MTV and TLG, the reconstruction algorithm with the lowest
mean and median results for both variables was determined
as 3 350+ToF. In the Wilcoxon test analysis, a statistically sig-
nificant difference was found according to all variables (P=
0.002).

In the size-dependent analysis of volumetric variables, the
parameter with the highest MTV and TLG median values was
the B 350 algorithm (mean: 3.98-7.14 below 1cm, respec-
tively) (mean: 14.37-60.79 above 1cm, respectively). In sub-
group analyses, there was no statistically significant differen-
ce between this algorithm and ToF+OSEM 3iter16ss algori-
thmfor MTV and TLG variables (P=0.693-P=0.049)and 3 700,
[3 700+TOF and OSEM+ToF 4iter16ss for MTV variable (P=
0.018-P=0.053-P=0.009, respectively) in lesions larger than
1cm, while a statistically significant difference was detected
with other variables (P<0.001). For TLG, a statistically signifi-
cant difference was detected with all other variables (P=
0.002).For lesion size less than 1cm, there was no statistically
significant difference between the 3 350 algorithm and
OSEM+ToF 4iter16ss and ToF+OSEM 3iter16ss variables,
while statistically significant higher values were found with
all other algorithms (P<0.001). Receiver operating characte-
ristic curve analyses were performed for all variables for the
B 350 algorithm, which has the highest SUVmax and
SUVmean values among all algorithms, and for the recons-
truction algorithm 3 700+TOF, which is routinely used for
lesion selection. For 3 350, lesion SUVmax was 81.3% (AUC)
and the threshold was 5.5 with 84% sensitivity and 64%
specificity, while for B 700+ToF, the threshold was 5.1 with
82.1% AUCand 77% sensitivityand 72% specificity.

In the analysis performed for L/liver SUVmax and L/liver
SUVmean groups formed by the ratio of lesion SUVmax and
SUVmean parameters and semi-quantitative parameters of
liver SUVmax and SUVmean, a statistically significant diffe-
rence was detected for L/liver SUVmax by Friedman test (P<
0.00001). The algorithm with the lowest mean value for the
L/liver SUVmax variable was OSEM+ToF 4iter16ss (mean=
1.76), while the algorithm with the highest mean value was 3
350+ToF (mean=2.26). In the comparative analysis, a sta-
tistically significant difference was found between
OSEM+ToF 4iter16ssand 3 350+ToF algorithmsand all other
algorithms (P<0.001). For the L/liver SUVmean, the variable
with the lowest mean value was OSEM+TOF+PSF (mean=
1.71). The variable with the highest mean value was 3 350
+ToF (mean=2.29). In the comparative analysis, 350 +ToF
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was statistically higherthan all otheralgorithms.

Discussion

In general, iterative reconstruction techniques in PET studies
are more often employed than analytical algorithms due to
their higher signal-to-noise ratios. Among these algorithms,
OSEM nowadays, is the most widely used algorithm for PET
image reconstruction. It depends on repeated iterations to
obtain complete convergence of pictures during their recon-
struction; however, as the number of iterations increases, so
does the background noise. However, because the recons-
truction of the images is constrained to reduce noise, the
accuracy and quality of PET images are diminished because
full convergence is not attained. Bayesian penalized likeliho-
od, uses a penalty function to suppress the noise and this
permits more iterations without the typical noise encoun-
tered in OSEM [4,12]. Bayesian penalized likelihood permits
the achievement of effective convergence in images, pos-
sibly yielding a more accurate SUV, but also increases the
SUVmax of findings and the signal-to-noise ratio [4]. In our
study, 3350 + ToF yielded higher measurement results than
all other variables for all of the lesion SUVmax, lesion
SUVmean, L/BG SUVmax, and L/BG SUVmean parameters
which are concordant with the findings in the literature [3,
6,13,14]. These results suggest that, when Q Clearis used as a
reconstruction algorithm, the present interpretive stan-
dards based on quantitative evaluation will need to be modi-
fied or adjusted to prevent an incorrect estimation of the il-
Iness load. In the present study, the 31200+ ToFalgorithm
was found to have statistically significantly lower uptake va-
lues against all other algorithms in all variables except the li-
ver SUVmean variable, and this raises the question of which
(3 value will give optimal results. In a study made with phan-
toms, it has been shown that there is a linear correlation bet-
ween 3 values and the overall detectability of the lesions up
to a certain point (3500) beyond which a plateau is reached
[15]. The optimal values of (3 reported are between 300 and
400 based on the signal-to-noise ratios [4]. In the present stu-
dy, OSEM+ToF and OSEM+TOF+PSF algorithms yielded hig-
her mean and median SUVmax values for the reference
structures (liver and mediastinum), and for lesions SUVmax
and SUVmean values were statistically significantly lower
than the 3 350+ToF algorithm (P<0.001). The algorithm with
the lowest mean value for the L/Liver SUVmax variable was
OSEM+ToF 4iter16ss (mean=1.76),while the algorithm with
the highest mean value was {3 350+ToF (mean=2.26). These
findings imply that treatment response evaluation algorit-
hms like the five-point scale (5-PS) Deauville, which evalu-
ates with reference to the liver-mediastinum blood pool,
may resultin errorsin lesion-based evaluation if the same de-
vices are not used in comparative images, especially in dise-
ases with heterogeneous responses and *F-FDG affinity.In a
study by Subesinghe et al. (2023), performed to assess the
effect of a BPL reconstruction algorithm on the 5-PS score,
afterinterim "F-FDG PET/CT (iPET-CT) to guide treatment in
classical Hodgkin's lymphoma (HL); the authors reported
significantly higher 5-PS scores with BPL compared with

OSEM; 34/81 (42%) cases were categorized as 5-PS score 4
with BPL, compared with 23/81 (28.3%) with OSEM. They fo-
und that, if BPL reconstruction had been utilized instead of
OSEM, an intensification of chemotherapy regimen would
had been indicated in 11/81 (13.6%) patients due to a chan-
ge in response categorization corresponds to 25% (11/44) of
patients with score 3 on OSEM [14]. In a recent study Geng et
al. (2023), investigated the effect of BPL reconstruction algo-
rithm in comparison with OSEM on quantitative parameters
of “F-FDG PET/BT and Deauville 5-PS score in lymphoma
patients. They reported that, SUVmax, SUVpeak, and
SUVmean, measurements of the lesions were significantly
higher with BPL compared to OSEM, regardless of the size
(P<0.001)andin 30 patients out of 255 Deauville 5-PS incre-
ased to4-5 which were evaluated as 1-2-3 with OSEM [16].

According to our analyses, the B 350 + ToF algorithm had
statistically significantly higher results for lesion SUVmax
and SUVmean, L/BG SUVmax and L/BG SUVmean variables
compared to all other parameters in malignant lesions which
may be accounted for the higher metabolic activities in the-
se lesions. Matti et al. (2019) demonstrated that BPL impro-
ved the SUV values in comparison with the OSEM in each
scan, especially for high SUVmax values; they reported an
average variation of 22% in SUVmax values =10, and, 11,5 %
variation when SUVmaxis below 10 [4]. Murphy et al. (2019)
conducted a study to assess the effect of a BPL PET recon-
struction on the assessment of solitary pulmonary nodule
"F-FDG uptake and estimation of malignancy risk. They fo-
und that mean nodule SUVmax was significantly higher on
the images of BPL with an established penalization factor
(beta) of 400, compared to OSEM for the overall cohort for
malignant nodules but not for benign nodules [17].

When we investigated the performances of the recon-
struction algorithms according to the size of the lesions, we
found that 3 350+ToF was the reconstruction algorithm with
the highest ratios for L/BGSUVmax and SUVmean for both
lesions below 1cm and above 1cm, whichis a finding concor-
dant with the literature. Wang et al. (2022) compared the dif-
ferences between BPL and OSEM algorithms in terms of ima-
ge quality and effects on clinical diagnostics and quantifi-
cation of lymphoma among 70 patients. They reported that,
compared with OSEM + TOF + PSF reconstruction, the BPL
algorithm ($=570) can improve the diagnostic accuracy,
SUVmayx, SBR, and MTV of lymph nodes of less than 2cm,
while there had been no impact on SUVmax of lesions that
were larger than 2cm [3 1. Kurita et al. (2020) evaluated the ef-
ficacy of BPL reconstruction for improving lesion conspicuity
of malignant lung tumors as compared with the OSEM re-
construction incorporating the TOF model and PSF correc-
tion and they demonstrated that BPL reconstruction was su-
perior to OSEM + TOF + PSF reconstruction in the detection
of small pulmonary nodules in patients with suspected pri-
mary and metastatic lung cancer[18].

In the analysis performed for MTV and TLG variables in the
subgroups made according to the lesion size, the reconstruc-
tion algorithm with the lowest mean and median results for
both variables was determined as 3 350+ToF. We observed
the same situation in both benign and malignant lesions; in
both MTVandTLG, the 3 350 + ToF algorithm had statistically
significantly lower outputs than all other parameters. These
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findings are in concordance with the studies in the literature
reporting significantly increased SUVmax, SUVmean, and
SBR and decreased MTV of tumor lesions, especially in small
or relatively hypometabolic lesions with the BPL algorithm
reconstructionalgorithm[19, 20].

This fact may be accounted for by the filtering of scattered
counts and the lower uptake in the less involved parts of the
lesions, consequently resulting in the sharpening of the acti-
vity inthelesions with alower volume.

In conclusion, our study demonstrated that 3350 + ToF re-
construction algorithm yielded higher SUVmax, lesion
SUVmean, L/BG SUVmax, and L/BG SUVmean values, which
results in an improvement in image quality of PET images
butin turn might cause a necessity of reevaluating the inter-
pretation criteria. When the higher SUVmax values obta-
ined from the reference structures with OSEM+ToF and
OSEM+TOF+PSF algorithms are taken into account; we also
concluded that like the five-point scale (5-PS) Deauville,
which evaluates with reference to the liver-mediastinum
blood pool, may give different results when different algo-
rithms are used. We conclude that the BPL algorithm has an
advantage in detecting smaller lesions and is more effective
invisualizing malignant lesions.
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