
The effect of digital PET/CT and reconstruction algorithms 

on semi-quantitative values and Deauville scoring in 

patients with lymphoma

Abstract
18Objective: Fluorine-18-�uorodeoxyglucose ( F-FDG) positron emission tomography/computed tomogra-

phy (PET/CT) is widely used in lymphoma for diagnosis, interim evaluation, and treatment response asses-
sment, utilizing both visual and semiquantitative analyses. However, factors such as image reconstruction al-
gorithms may in�uence maximum standardized uptake value (SUVmax),  mean SUV (SUVmean), and Dea-
uville scores. This study aims to evaluate the impact of ordered subset expectation maximization (OSEM) and 
Q.Clear reconstruction methods on these parameters in lymphoma patients. Materials and Methods: This 

18study included 48 patients diagnosed with lymphoma who underwent F-FDG PET/CT imaging between 
January 1 and April 12, 2024, for interim evaluation, post-treatment assessment, or relapse investigation. Po-
sitron emission tomography data were reconstructed using OSEM and Q.Clear algorithms, routinely applied 
in our clinic. The lymph node with the highest SUVmax in each scan was selected as the target lesion. Additi-
onally, subcentimetric lymph nodes (<1cm) were analyzed to assess the impact of reconstruction algorithms 
on detectability. Maximum SUV and SUVmean values of the liver and mediastinal blood pool were also re-
corded for Deauville scoring. Statistical analyses were conducted to evaluate signi�cant di�erences between 

18the two reconstruction methods. Results: This results refers to the comparative use of F-FDG PET/CT ima-
ging with di�erent reconstruction algorithms in treatment response evaluation and restaging changes to 
the standardization and that caution should be exercised in the DS evaluation based on semiquantitative va-
lues. This leads to a challenge in single and multicenter comparative evaluations with PET/CT scanners using 
di�erent reconstruction algorithms including digital systems. In this study, we have shown that the recon-
struction algorithms used in digital PET/CT devices cause changes in Deauville scoring in patients diagnosed 

18with lymphoma. Therefore, it is important to perform F-FDG PET/CT imaging with the same reconstruction 
algorithms under standardized conditions or to take this into consideration if not done.
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Introduction

F 18luorine-18-�uorodeoxyglucose ( F-FDG) positron emission tomography/com-
puted tomography (PET/CT) is one of the main imaging modalities used in sta-
ging, interim evaluation and evaluation of treatment response in patients with lym-

phoma [1-3]. While this evaluation is performed visually, semi-quantitative parameters 
such as standardized uptake value (SUV) are also used. Speci�c SUV values can also be 
measured by taking the maximum and mean counts in the region of interest (SUVmax 
and SUVmean, respectively) [4]. The most commonly used semi-quantitative parameter is 
the SUVmax value [5]. However, many factors may cause changes in SUVmax value [2]. 
These factors may be related to the patient as well as the reconstruction algorithms used 

18in F-FDG PET/CT imaging.
Ordered subsets expectation maximisation (OSEM) is one of the iterative reconstruc-

tion algorithms widely used in PET/CT for many years. However, with the increasing use 
of digital PET systems in recent years, the use of Bayesian penalized likelihood (BPL) al-
gorithms such as Q.Clear, a new generation iterative reconstruction algorithm deve-
loped by General Electric Healthcare, is also increasing. This algorithm aims to provide 
more accuracy in PET quanti�cation and increase the lesion-to-background ratio. It is al-
so designed to obtain high quality images while reducing the amount of radioactivity. 

Although there are studies de�ning new methods for treatment response assessment 
and staging, the Deauville scoring system is in use as the benchmark method in lym-
phoma. The Deauville scoring (DS) system is one of them and it is basically a scoring sys-
tem consisting of 5 levels obtained by visually comparing the uptake of the lesion with 
the uptake of the liver and mediastinal blood pool. Generally, DS 1-3 is de�ned as respon-
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sive to treatment, and DS 4-5 is de�ned as non-responsive 
[6]. However, the reconstruction algorithm may cause di�e-
rences on these scores [7, 8]. There are many studies in the 
literature examining the e�ects of these algorithms on semi-
quantitative values. Some studies have shown that the 
Q.Clear reconstruction algorithm improves lesion discrimi-
nability and provides better resolution especially in lesions 
smaller than 1cm [7-9]. However, there is no consensus on 
whether the e�ect of these algorithms on semi-quantitative 
values such as SUVmax and SUVmean is statistically signi-
�cant in the evaluation of treatment response. In addition, 
with the widespread use of digital PET systems, the e�ect of 
di�erent reconstruction algorithms on semi-quantitative 
values in digital devices is gaining importance. In this study, 
we aimed to investigate the e�ects of di�erent reconstruc-
tion algorithms on SUVmax and SUVmean values and thus 
Deauville Scoring in digital PET/CT imaging.

Materials and Methods

Ethics
This study was conducted under the 1964 Declaration of 
Helsinki. The study was approved by the local medical ethics 
committee (2025/157); written informed consent was taken 
from all the individuals. 

Study protocol and patient selection
This study was carried out retrospectively in the Department 
of Nuclear Medicine of Prof. Dr. Cemil Ta�c�o�lu City Hospital. 

18In this study, 48 patients who underwent F-FDG PET/CT 
imaging between 01/01/2024-12/04/2024 for interim evalu-
ation, treatment response evaluation after treatment com-
pletion and relapse investigation among male and female 
patients diagnosed with lymphoma from all age groups we-
re included. The exclusion criteria of the patients are as fol-
lows:
-  Patients with secondary malignancy other than lymphoma.
- Patients with a diagnosis of lymphoma but only had base-

18line F-FDG PET/CT imaging were excluded from the stu-
dy.

PET/CT acquisition and evaluation
Patients with a blood glucose level of 150mg/dL or less rece-

18ived intravenous injections of F-FDG with an activity of 
0.09-0.14mCi (3.33-5.18MBq) per kilogram. Fluorine-18-
FDG PET/CT was performed after a fasting period of at least 
six hours. Non-diagnostic low-dose CT was used for anato-
mical correlation and attenuation correction.

Digital PET/CT: Imaging was performed with a General 
Electric Discovery MI 3 Ring PET/CT (GE Healthcare, Milwa-
ukee, USA). Image reconstruction was performed using the 
OSEM, in addition to BPL (Beta factor) and point spread fun-
ction (PSF) methods. Each bed was imaged for a duration of 
90 seconds.

Reconstruction algorithms
Ordered subsets expectation maximisation is one of the ite-

rative reconstruction algorithms that has been widely used 
in PET/CT for many years. Iterative reconstruction algorit-
hms use an iterative process to reconstruct the image using 
projection data. These algorithms initially generate a predic-
tion image and then iteratively update it to reduce the di�e-
rence between this prediction and the measured projection 
data. The main objective is to maximise a likelihood function 
for the data (maximum likelihood expectation maximisa-
tion). Maximum likelihood expectation maximisation (ML-
EM) iteratively reconstructs the image using a poisson pro-
bability distribution. In each iteration, it tries to minimise the 
di�erence between the expected number of events and the 
actual number of events, which is called convergence. How-
ever, in the MLEM algorithm, a large number of iterations are 
required for convergence and therefore processing times 
are long. The OSEM algorithm is a derivative of the MLEM al-
gorithm and aims to reduce the long times required for 
itera-tions. It operates by creating ordered subsets from the 
pro-jections, thus achieving a faster convergence in each 
ite-ration [10, 11]. As the number of iterations increases in 
these algorithms, the errors in the reconstruction time 
accumulate and the noise level increases while the details in 
the image increase. In this study, three iterations, 17 subsets 
were used for the OSEM algorithm.

Point spread function is the distribution of a point source 
over the image. In an ideal situation, the image of a point so-
urce should only be in one pixel, but in the real world, di�u-
sion occurs due to optical and systemic e�ects. Point spread 
function describes this spread and shows how the image of 
a point source is spread around it. Point spread function re-
construction algorithms reconstruct the image taking this 
spread into account [11]. In this study, we evaluated images 
by using 5.0 PSF. By this, our method is designed as 3 itera-
tion, 17 subset and 5.0 PSF (3iter17subset5PSF).

Time-of-�ight (TOF) is not a direct reconstruction algo-
rithm. Time-of-�ight is a technique that improves imaging 
performance by utilising the di�erence between the arrival 
times of detected photon pairs. This information is used in 
the reconstruction process to provide more precise localisa-
tion and better image quality. Reconstruction algorithms 
using TOF information can more accurately reconstruct the 
image by taking this time di�erence into account. Therefore, 
TOF should not be considered as a reconstruction technique 
or algorithm used in PET/CT imaging systems, but as a sour-
ce of information used in the reconstruction process. Recon-
struction algorithms using TOF are generally iterative recon-
struction methods [11].

In addition to PSF modelling, the Q.Clear algorithm uses a 
user-modi�able penalty factor BPL that aims to improve le-
sion discriminability and lesion to background activity ratio. 
This penalty factor is applied regularly between iterations 
and aims to reduce the noise level that increases with itera-
tions by penalising it (block squencial regularized expecta-
tion maximization, BSREM) [12, 13]. It is also designed to ob-
tain higher quality images in PET images taken at lower do-
ses.

Digital PET/CT
Digital detectors used in digital PET/CT systems have a hig-
her detection capacity compared to analogue detectors. In
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analogue systems, each scintillation crystal is not directly 
connected to a detector. The image formed by multiple scin-
tillation crystals is detected by one detector. In digital PET/ 
CT, each scintillation crystal is directly connected to a detec-
tor. Thanks to this 1:1 connection, digital PET systems o�er 
more sensitive data collection and processing. In addition, 
digital PET/CT has a lower dead time. This means that the 
waiting time of the detectors before taking the next measu-
rement is reduced. In addition, silicon photomultipliers 
(SiPM) detectors used in digital PET/CT systems have a hig-
her sensitivity than photomultipliers tubes (PMT) used in 
analogue systems. In this way, more photons and therefore 
more information are obtained. As a result, data is obtained 
faster and more accurately. As a result of all these, it provides 
higher spatial resolution in digital systems. This means that 
smaller lesions can be detected more clearly. In addition, 
whole body scans can be performed in a shorter time and 
high-quality images can be obtained [14-17].

Obtaining data from PET/CT images
Positron emission tomography data of 48 patients included 
in the study were obtained from images of OSEM (3iter 
17subset5PSF), B700+TOF and B550+TOF reconstruction 
algorithms created as standard in our clinic. The lymph node 
with the highest SUVmax value in these images was selec-

ted as the target lesion. In addition, <1cm lymph nodes were 
selected to investigate the e�ect of di�erent reconstruction 
algorithms on the selectability of <1cm lymph nodes. How-
ever, since one patient did not have a target lesion and <1cm 

18lymph node with distinguishable F-FDG uptake, a total of 
48 target lesions and 48 <1cm lymph nodes were selected. 
All lesion diameter measurements were performed under 
CT images. Maximum SUV and SUVmean values of these 
selected lymph nodes were recorded. In addition, liver and 
mediastinal blood pool SUVmax and SUVmean values were 
recorded for Deauville scoring. Liver SUVmax and SUVmean 

2values were obtained from a 3cm  elliptical region of interest 
(ROI) in the right lobe of the liver with no lesion. Mediastinal 
blood pool SUVmax and SUVmean values were obtained 

2with a 1cm  elliptical ROI drawn from the thoracic aorta. Qu-
anti�ed Deauville scores were calculated based on these re-
sults.

Patients were divided into 3 groups; patients referred for 
interim evaluation after 2-4 cycles of chemotherapy (iPET), 
patients referred for response evaluation after completion 
of treatment (ePET) and patients referred with suspicion of 
relapse (rPET). Deauville scoring 1-2-3 was considered as 
treatment response, DS 4 and 5 were considered as no tre-
atment response.

Information about the patients is shown in Table 1.

Table 1. Patient characteristics and normality distribution.

Variable
Study population

 (n=48)
iPET

 (n=19)
ePET

 (n=11)
rPET

 (n=18)
P

Age 58.5 (23-88) 62 (23-88) 61 (28-88) 55 (26-80) 0.0171

Gender, Female, n (%) 21 (45,7) 9 (50) 5 (50) 7 (38.8) n/a

Blood Glucose (mg/dL) 95 (60-150) 89 (62-150) 102 (74-145) 97.5 (60-138) 0.0069

Height (m) 1.65±0.08 1.64±0.09 1.65±0.07 1.78±0.07 0.2746

Weight (kg) 74.29±16.93 67.89±15.27 72.90±15.87 81.88±17.01 0.1802

2BMI (kg/m ) 26.93±5.67 25.32±5.56 26.60±5.13 28.83±5.83 0.9300

Administered activity (mCi) 8 (5-13) 8 (5-12) 8 (6-12) 9.5 (5-12) 0.0390

Lymphoma Subtype, n (%)

Hodgkin 16 (33.3) 5 (26.3) 2 (18.2) 9 (50)

DLBCL 20 (41.7) 8 (42.1) 5 (45.4) 7 (38.8)

Follicular 8 (16.7) 4 (21.1) 3 (27.3) 1 (6.1)    n/a

Marginal zone 3 (6.2) 2 (10.5) 1 (9.1) 0

MALT Lymphoma 1 (2.1) 0 0 1 (6.1)

*Shapiro Wilk test. Results are expressed as mean±standard deviation, median (minimum-maximum) or frequency (%). n: Number, m: Meter, mg: Milligrams, 
dL: deciliter, kg: kilograms, BMI: Body mass index, DLBCL: Di�use large B-cell lymphoma, n/a: Not applicable
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Statistical analysis
Statistical analyses were performed with Medcalc v23 (Os-
tend, Belgium) software. The Shapiro-Wilk test was used to 
investigate normal distribution. Nonparametric variables 
are presented in the text and tables as median (minimum-
maximum) and parametric variables are presented as me-
an±standard deviation. The Friedman test was used for in-
tergroup comparison. Paired sample t test and Wilcoxon Sig-
ned rank tests were used for pairwise comparison between 
groups. Correlation test and Cohen Kappa coe�cient were 
used to investigate the agreement between categorical me-
asurements. Results with P-values below 0.05 were accepted 
as statistically signi�cant.

Results

Forty-eight patients enrolled in this study. Twenty-two of 
the patients were female, and 26 were male. Characteristic 
�ndings and normality distribution �ndings of the patients 
are summarized in Table 1. In Friedman test performed to 
compare SUVmax and SUVmean values of lesions and phy-
siologic structures, a statistically signi�cant di�erence was 
found between the groups for all variables except liver 
SUVmean (P=0.0289 for MBP SUVmean, P<0.0001 for all ot-
hers) (Table 2).

In the pairwise comparative analysis of SUVmax values, li-
ver and MBP were signi�cantly higher for 3Iter17Subset 
5PSF (P<0.001). While B550+TOF yielded higher values for 
both <1cm and >1cm lesion SUVmax (P<0.0001, P=0.0001 
respectively). In the analysis for MBP SUVmean values were 
signi�cantly higher in 3Iter17Subset5PSF (P=0.0185). When 
the SUVmean values of lesions compared, signi�cantly hig-
her values obtained with 550+TOF algorithm in the >1cm le-
sions (P=0.0080). Results were comparable for lesion <1cm 
(P=0.6982). All pairwise comparison results summarized in 
Table 3. 

In the inter-rater agreement test performed to investigate 
the correlation between the reconstruction algorithms, very 
good agreement was found between 700+TOF and 550+ 
TOF for lesions larger than 1cm (Kappa=91.89%), while the 
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Table 2. Comparison results for liver, mediastinal blood pool and 
lesion SUV values.

Variable
Study 

population
 (n=48)

                     
Pa,b

Liver SUVmax

3iter17subset5PSF 3.57±0.71
                  

<0.0001

B700+TOF 3.20±0.55

B550+TOF 3.31±0.56

Liver SUVmean

3iter17subset5PSF 2.68 (1.54-5.02)
                    

0.1525

B700+TOF 2.70 (1.55-3.92)

B550+TOF 2.70 (1.53-3.91)

MBP SUVmax

3iter17subset5PSF 2.65 (1.04-4.14)

B700+TOF 2.51 (0.99-3.92)
                  

<0.0001

B550+TOF 2.56 (1.00-4.10)

MBP SUVmean

3iter17subset5PSF 2.09 (0.83-3.54)

  B700+TOF 2.07 (0.91-3.49) 0.0289

B550+TOF 2.05 (0.91-3.56)

Lesion (>1cm) 
SUVmax

3iter17subset5PSF 3.10 (0-41.59)

B700+TOF 3.23 (0-40.95) <0.0001

B550+TOF 3.55 (0-41.58)

Lesion (>1cm) 
SUVmean

3iter17subset5PSF 2.07 (0-12.43)

B700+TOF 2.15 (0-11.47) <0.0001

B550+TOF 2.17 (0-11.48)

Lesion (<1cm) 
SUVmax

3iter17subset5PSF 2.64 (0-7.30)

B700+TOF 2.87 (0-8.49) <0.0001

B550+TOF 3.12 (0-8.90)

Lesion (<1cm) 
SUVmean

3iter17subset5PSF 1.79 (0-4.37)

B700+TOF 1.68 (0-4.99) <0.0001

B550+TOF 1.72(0-5.14)

a bRepeated ANOVA test, Friedman test. Results are expressed as mean± 
standard deviation or median (minimum-maximum). 
B: Beta factor, n: Number, iter: Iteration, MBP: Mediastinal blood pool, PSF: 
Point spread function, TOF: Time of �ight, SUV: Standardized uptake value.

(Continued)
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agreement level was lower with the 3iter17subset5PSF 
algorithm (Kappa=73.42%, 65.56% respectively). For this le-
sion group, the Deauville 4-5 lesion rate for both 700+TOF 
and 550+TOF was 54.1%, while this rate was 40.1% for 3iter 
17subset5PSF. The inter-rater agreement test was also per-
formed for lesions smaller than 1cm, very good agreement 
was found between 700+TOF and 550+TOF (Kappa=97. 

27%), moderate agreement was found between for both 
700+TOF, 550+TOF and 3iter17subset5PSF (Kappa=51.89%, 
51.92% respectively). For lesions smaller than 1cm the Dea-
uville 4-5 lesion rate for both 700+TOF and 550+TOF was % 
41.6 while the same rate was 18.7% for 3iter17subset5PSF al-
gorithm (Figure 1).

Table 3. Pairwise comparison results of reference structures and lesions.

Variable Algorithm                  Results (P)

3iter17subset5PSF B700+TOF

aLiver SUVmax B700+TOF <0.0001  n/a

B550+TOF 0.0001 <0.0001

3iter17subset5PSF B700+TOF

bMBP SUVmax B700+TOF <0.0001 n/a

B550+TOF 0.0014 <0.0001

3iter17subset5PSF B700+TOF

bMBP SUVmean B700+TOF 0.0185 n/a

B550+TOF 0.0148 0.4273

3iter17subset5PF B700+TOF

bLesion(>1cm) SUVmax B700+TOF 0.0875 n/a

B550+TOF 0.0001 <0.0001

3iter17subset5PSF B700+TOF

bLesion(>1cm) SUVmean B700+TOF 0.1177 n/a

B550+TOF 0.0080 <0.0001

3iter17subset5PSF B700+TOF

bLesion(<1cm) SUVmax B700+TOF 0.0011 n/a

B550+TOF <0.0001 <0.0001

3iter17subset5PS B700+TOF

bLesion(<1cm) SUVmean B700+TOF 0.6982 n/a

B550+TOF 0.0452 <0.0001

aPairwise t-test, bWilcoxon signed rank test. Results are expressed as mean±standard deviation or median (minimum-maximum). B: Beta factor, n: Number, 
n/a: Not applicable, iter: Iteration, MBP: Mediastinal blood pool, PSF: Point spread function, TOF: Time of �ight, SUV: Standardized uptake value.



Discussion

In the pairwise comparative analysis of SUVmax values in 
our study, SUVmax values in reference organs were found to 
be signi�cantly higher for the OSEM algorithm. This result is 
consistent with many studies in the literature investigating 
the e�ect of OSEM algorithm and Q.Clear algorithm on back-
ground activity and SUVmax values of reference organs. 

Subesinghe et al. (2023) 81 patients diagnosed with Hod-
gkin's lymphoma compared BPL and OSEM algorithm on in-
terim PET images and showed that SUVmax values of liver 
and mediastinal blood pool were higher with OSEM algo-
rithm, similar to our study [18]. Texte et al. (2020) compared 
the OSEM algorithm with di�erent beta inputs (Beta from 
300 to 600) on patients and phantom samples and examined 
the background activity and the degree of noise by chan-
ging the acquisition times applied per bed and found that

Figure1. Case-based Deauville score change graph in di�erent reconstruction algorithms for lesions smaller and larger than 1 cm (A: <1cm lesions, B: >1cm lesions).
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the noise decreased as the beta value increased, but more 
noise was observed in all values except B600 compared to 
OSEM [19]. Although this situation seems to be incompa-
tible with our study at �rst glance, in fact it is not; it is inevi-
table that the amount of noise will be high when imaging is 
performed with low penalisation factors such as B300, B350, 
B400, and it would be healthier to compare the beta value 
that gives the best lesion / background activity ratio with the 
OSEM algorithm. In this study, they showed that when the 
beta value reached B500 values, which is the closest value to 
our study, the SUVmax values of the liver and lesion back-
ground were lower than the OSEM algorithm, thus less noise 
was observed. Otani et al. (2019) compared BPL and OSEM 

18on FDG PET/CT images of lung tumours and suggested be-
ta 500 as the optimal � value, which is very close to the beta 
value of our study [20]. In a previous prospective observati-
onal study conducted in our clinic on 264 patient images, it 
was shown that the SUVmax values of the OSEM algorithm 
for liver, mediastinal blood pool and background activity 
were higher compared to the Q.Clear algorithm [21].

In the results of our study, SUVmax values for >1cm and <1 
cm lymph nodes obtained with the Q.Clear B550+TOF al-
gorithm were signi�cantly higher than those obtained with 
the OSEM algorithm. In the study in which Teoh et al. (2016) 
compared OSEM and BPL algorithm in pulmonary nodules, 
they showed that SUVmax values for both <1cm and >1cm 
lesions were signi�cantly higher with the BPL algorithm in 
accordance with our study [22]. In a similar study conducted 
by Genc et al. (2023) on lymphoma patients, it was shown 
that SUVmax values in lymph nodes with Q.Clear were hig-
her compared to OSEM [7]. However, this study was perfor-
med on analogue PET/CT images. In this study, we exami-
ned the e�ects of di�erent reconstruction algorithms in di-
gital PET/CT imaging, especially in lesions smaller than 1cm 
below the resolution limit. Wyrzykowski et al. (2020) found 
that SUVmax measurements of target lesions with Q.Clear 
were 88.8% higher than those measured with OSEM in lym-
phoma patients [23]. In a study investigating the e�ect of 
di�erent reconstruction algorithms on semi-quantitative 
values in lung malignancies, it was shown that SUVmax va-
lues increased with BPL, similar to our study [24]. Wang et al. 
(2022) also reported that SUVmax values and lesion-to-
background ratios of lesions with Q.Clear in lymphoma pati-
ents were higher than OSEM and showed a negative corre-
lation with lesion diameter [9]. In another study, SUVmax va-
lues of liver metastases in colorectal cancers were compared 
using OSEM and BPL algorithm and BPL algorithm was fo-
und to be higher than OSEM as in our study [25].

In our study, although SUVmax values of >1cm lymph no-
de were found to be higher with B700+TOF compared to 
OSEM algorithm, this result was not statistically signi�cant 
and it was observed that SUVmax values of the lesion decre-
ased as the beta value, which is the penalisation factor, incre-
ased. In their phantom study, Teoh et al. (2015) showed that 
SUVmax values decreased as the penalisation factor incre-
ased in accordance with our study and suggested Beta 400 
as the ideal penalisation factor [12]. However, in our study, 
contrary to this study, MBP SUVmean values were higher in 
the OSEM algorithm. This may be explained by the use of 
Beta 400, which is lower than our study, as a penalisation fac-

tor.
When the SUVmean values of the lesions were compared, 

signi�cantly higher values were obtained with the B550+ 
TOF algorithm in lesions >1cm. In a phantom study, BPL, 
OSEM and OSEM+PSF (point spread function) algorithms 
were compared and an increase in SUVmean values was ob-
served in the OSEM algorithm with the addition of PSF, but 
SUVmean values were found to be higher with the BPL algo-
rithm compared to the OSEM algorithm with or without PSF 
as in our study [26]. However, in this study, SUVmean values 
were also shown to be higher with the BPL algorithm in 
small spheres of millimetric diameter, while this was not de-
tected in lesions <1cm in our study, and it was observed that 
SUVmean values decreased only when the penalisation fac-
tor increased, but this was not statistically signi�cant.

When we look at the e�ect of di�erent reconstruction al-
gorithms on the Deauville score, the agreement between 
Beta 550 and Beta 700 algorithms for >1cm lymph nodes is 
92.94%, which is a high agreement. However, the agreement 
of the OSEM algorithm with the BPL algorithms was lower, 
73.42% for Beta 700 and 65.56% for Beta 550. In lymph nodes 
larger than 1cm, Deauville 4-5 lesion rate was found to be 
higher with BPL algorithms than OSEM algorithm (54.1% 
and 40.1%, respectively). Genc et al. (2023) found that 30 pa-
tients with DS 4-5 with the BPL algorithm regressed to DS 1-
2-3 with the OSEM algorithm, which is consistent with our re-
sults [7]. Wang et al. (2022) reported in their study on lym-
phoma patients that Deauville scores were higher with BPL 
compared to the OSEM algorithm, which is consistent with 
our study, and that this situation was negatively correlated 
with the decrease in lesion size, just like in our study [9]. Eni-
lorac et al. (2018) showed that there was a discordance bet-
ween OSEM and BPL for DS 5 in 14 out of 100 patients in pati-
ents undergoing interim PET, and a similar discordance in 8 
out of 95 patients in PET images taken after the treatment 
was completed [27].

For lesions smaller than 1cm, a very good agreement was 
observed between Beta 700 and Beta 550 values (Kappa= 
97.27%) and there was a moderate agreement between BPL 
algorithms and OSEM. For lesions smaller than 1cm, the De-
auville 4-5 lesion rate was signi�cantly lower with the OSEM 
algorithm than with the BPL algorithm (18.7% and 41.6%, 
respectively). This suggests that in single/multicentre stu-
dies involving devices using di�erent reconstruction algorit-
hms, harmonisation between devices should be performed 
or, if applicable, the same reconstruction algorithms should 
be used. Wang et al. (2022) reported that the BPL algorithm 
led to higher DS values in lymphoma patients [9]. In addi-
tion, as a result of multivariate regression analysis in this stu-
dy, reduction in lesion diameter and decrease in SUV were 
reported as independent predictor factors with an increase 
in DS (P=0.014 and P<0.001). 

In the study by Wyrzykowski et al. (2020), DS was found to 
be higher with BPL in 22 of 140 scans (15.7%) and 7.1% of the 
cases that would cause a change in treatment decision [23]. 
Genc et al. (2023) showed that 30 patients (12.5%) for DS-
SUVmax and DS-SUVmean had a condition that would ca-
use a change in treatment decision [7].

Limitations



One of our limitations is that our study was retrospective and 
the sample group consisted of heterogeneous lymphoma 
groups. Another limitation of the study is the lack of histopa-
thologic veri�cation of the examined lymph nodes. However, 
it is still important to show that the liver and mediastinal blo-
od pool SUVmax and SUVmean parameters used in Deauville 
scoring are a�ected by di�erent reconstruction algorithms. 
Again, the fact that SUVmax values of both <1cm and >1cm 
lymph nodes vary in di�erent reconstruction algorithms is 
important regardless of the pathology of the lymph node. 
Because biopsy is not required for every lymph node in pati-
ents with lymphoma and Deauville scoring is used to evalu-
ate treatment response [6].

In conclusion, in this study in which we examined the e�ect 
of di�erent reconstruction algorithms on semi-quantitative 
values, we found that SUVmax and SUVmean values chan-
ged especially in reference organs such as liver and mediasti-

18nal blood pool. This result refers to the comparative use of F-
FDG PET/CT imaging with di�erent reconstruction algorit-
hms in treatment response evaluation and restaging chan-
ges to the standardization and that caution should be exerci-
sed in the DS evaluation based on semi-quantitative values. 
This leads to a challenge in single and multicenter compara-
tive evaluations with PET/CT scanners using di�erent recon-
struction algorithms including digital systems. In this study, 
we have shown that the reconstruction algorithms used in 
digital PET/CT devices cause changes in Deauville scoring in 
patients diagnosed with lymphoma. Therefore, being aware 
of the reconstruction algorithm may be helpful in evaluating 
treatment response. Furthermore, it is important to perform 
18F-FDG PET/CT imaging with the same reconstruction 
algorithms under standardized conditions or to take this into 
consideration if not done. In this study, we examined the 
e�ect on treatment response in lymphomas by using digital 
PET/CT, compared the reconstruction algorithms in conven-
tional and digital PET/CT devices and found signi�cant di�e-
rences. It is concluded that supporting these �ndings with 
prospective studies in homogeneous patient groups may 
contribute to patient management.
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