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Impact of point spread function reconstruction on quantitative
18
F-FDG-PET/CT imaging parameters and inter-reader
reproducibility in solid tumors
Sara Sheikhbahaeia, Charles Marcusa, Rick Wraya, Arman Rahmima,
Martin A. Lodgea and Rathan M. Subramaniama,b,c
Introduction This study aims to determine the impact of
point-spread function (PSF) reconstruction on quantitative
PET/computed tomography (CT) indices and the interreader reproducibility of these measurements.
Materials and methods The study was approved by the
Institutional Review Board under a waiver of informed
consent. A total of 42 oncology patients with 85 lesions
(all ≥ 2 cm) were included. The PET/CT images were
reconstructed with PSF (OSEM + TOF, 2i, 21s, all-pass filter)
and without PSF (OSEM + TOF, 2i, 21s, 5 mm Gaussian). For
each lesion, the maximum, mean, and peak standardized
uptake values (SUV), total lesion glycolysis (TLG), and
metabolic tumor volume (MTV) were measured by two
readers (R1 and R2) using a semiautomatic gradient
segmentation method. Intraclass correlation coefficient
(ICC) and Bland–Altman analyses were performed.

resulted in a decrease in MTV in 77.6% (R1) and 83.5% (R2)
of lesions. Percentage changes in PSF versus non-PSF
indices were not related to the site of the lesions (P > 0.05).
Close agreement was observed between two readers (ICC
ranged between 0.9 and 1.0, P < 0.0001).
Conclusion The PSF reconstruction increased the SUVmax,
SUVmean, and SUVpeak, as expected, whereas it tended to
produce lower values for MTV and had variable effect on
TLG. This can be attributed to the ability of PSF
reconstruction to better discern tumor uptake from activity
spill-out. Nucl Med Commun 37:288–296 Copyright © 2016
Wolters Kluwer Health, Inc. All rights reserved.
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Results There was excellent correlation between non-PSF
and PSF reconstruction PET/CT values (ICC ≥ 0.96 for all
parameters, P < 0.0001). Comparison of PSF with non-PSF
images showed a mean bias (percentage change) of
+ 11.97% (R1) and + 11.94% (R2) for SUVmax, + 7.63% (R1)
and + 7.82% (R2) for SUVmean, + 7.45% (R1) and + 7.37%
(R2) for SUVpeak, − 0.82% (R1) and − 0.1% (R2) for TLG, and
− 6.68% (R1) and − 5.65% (R2) for MTV. PSF reconstruction

b

Introduction

This manifests itself in biased estimation of regional
radioactivity concentration [7,9]. Higher system resolution reduces partial volume effects, improving the accuracy of the standardized uptake value (SUV) [7,10]. To
improve the qualitative and quantitative accuracy of PET
images for a given scanner, various methods for partial
volume corrections have been suggested in recent years
[7,10–14]. We specify that partial volume correction
methods can be adopted after reconstruction or within
reconstruction: the latter is commonly referred to as
point-spread function (PSF) modeling (also known as
resolution modeling) and is more readily available with
some clinical scanners.

During the past two decades, fluorine-18 fluorodeoxyglucose PET (18F-FDG-PET) has gained increasing
importance in the oncological management of a variety of
cancers and has been incorporated in the diagnosis and
follow-up surveillance of patients [1–4]. Several studies
have consistently reported that 18F-FDG-PET metabolic
and volumetric parameters can provide valuable diagnostic
and prognostic information that is useful in monitoring the
disease course and in therapy response assessment [4–6].
Nevertheless, the spatial resolution of PET imaging is
much lower than that of computed tomography (CT) or
MRI (< 1 mm), is limited to about 4–6 mm, and is frequently poorer in oncological applications [7,8]. The poor
spatial resolution of PET results in undesired crosscontamination between adjacent functional regions with
distinct activities, referred to as the partial volume effect.
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The introduction and evolution of technological advances
such as time of flight (TOF) [15,16] and the implementation of PSF modeling [17,18] within the reconstruction
algorithm of PET has been observed to improve the spatial
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resolution of images and can impact small, low-intensity
lesion detectability [7,8,10,19,20]. Acquisition with TOF
can improve coincidence localization and reduce the
background noise [21]. Recent studies also suggested that
the implementation of PSF reconstruction results in
improved as well as more uniform spatial resolution within
the field of interest and can increase the image contrast to
noise ratios and could potentially decrease the degree of
applied postsmoothing filtration compared with conventional PET [11,21,22]. Overall, the improved spatial resolution translates into reduced partial volume effects,
improving SUV measurements as seen for phantoms and
patients in neurological and oncological studies [18,23]. To
date, studies on oncological patients, mostly lung and
breast cancer patients, have illustrated that PSF modeling
results in a significant increase in the SUV measurement [8,
10,11,23,24]. This suggests that predefined SUV thresholds used for the discrimination of malignant versus benign
disease should be interpreted with caution [10].

on supine patients with their arms above their head. Helical
CT (120 kV; 20–200 mAs; 8.0 noise index) images were
obtained with a matrix of 512 × 512. Beam collimation was
128 × 0.6 mm, with a pitch of 0.8. Slice increment was 3 mm,
and the field of view was 50 cm. The PET portion of the
study started ∼ 60 min after 18F-FDG injection, and data
were acquired for 3 min per bed position (21 cm axial field
of view).

Recent studies have suggested that volume-based PET/
CT parameters, including total lesion glycolysis (TLG)
and metabolic tumor volume (MTV), represent the
whole tumor activity and may better reflect the overall
tumor burden compared with SUVmax [25]. Although the
impact of PSF reconstruction on SUV has been evaluated
in a number of studies [8,10,11,23,24], little is known
about its effect on volumetric measurements of PET/CT
[8,10]. In addition, inter-reader reliability of 18F-FDGPET parameters is important for quantitative imaging for
therapy response assessment. The inter-reader variability
is introduced as readers use semiautomatic software for
measurement of quantitative PET parameters in different ways. In this study, we aimed to extend prior studies
by evaluating the impact of PSF implementation on the
quantitative 18F-FDG-PET/CT indices including MTV
and TLG, including inter-reader reliability, in a group of
consecutive patients with solid tumors.

PET images were reconstructed with a three-dimensional
ordered-subsets expectation maximization (OSEM) algorithm. PET emission data were corrected for photon
attenuation effects using CT images. PET data sets were
reconstructed with two algorithms as follows: high-resolution or PSF modeling (OSEM + TOF + PSF, two iterations, 21 subsets, all-pass filter) and conventional modeling
without PSF (OSEM + TOF, two iterations, 21 subsets,
5 mm Gaussian). PSF modeling for the mCT involves
kernels within the reconstruction algorithm that model
both in-plane and cross-plane blurring effects in the projection space, as derived using very careful point source
measurements through a 3D positioning robot [26]. The
PET/CT studies were interpreted by two readers, one a
postdoctoral research fellow (R1) and one a nuclear medicine board-certified physician who is a current PET/CT
clinical fellow (R2). The location of each 18F-FDG-avid
lesion greater than 2 cm was determined by the readers in
advance. Subsequently, the two readers extracted PET/
CT quantitative parameters of the PSF and non-PSF
reconstruction algorithms, independently for the same
lesion. For each lesion, maximum, mean, and peak [5]
standardized uptake value (maximum, mean, and peak
SUV), TLG, and MTV were measured using a validated
gradient segmentation method (PET edge) [27] as implemented by MIM Software Inc. (Cleveland, Ohio, USA).
Peak SUV represents automated computed maximal
average SUV in a 1.2 cm spherical volume centered in the
most metabolically active region within the tumor [5].

Materials and methods

Statistical analysis

This was a retrospective study performed under a waiver
of informed consent and approved by the Institutional
Review Board. A total of 42 consecutive patients with
different solid tumors including head and neck, breast,
lung, and colorectal cancer, who underwent 18F-FDGPET/CT between April 2014 and June 2014, were
included. The 18F-FDG-PET/CT studies were reconstructed both with and without a PSF algorithm.

The absolute changes in PET/CT quantitative parameters (SUVmax, SUVmean, SUVpeak, TLG, and MTV)
after PSF reconstruction, expressing actual units of
measurements, were determined as [PSF(value) − nonPSF(value)] and shown in the bar plot. The percentage
relative changes in each quantitative PET/CT parameter
after PSF reconstruction were determined as
[(PSF(value) − non-PSF(value))/non-PSF(value)] × 100. The
relative changes for each 18F-FDG-PET/CT parameter
were presented as mean, SD of the difference (precision),
and 95% confidence interval (CI). To determine the
effect of tumor location and time of scan on the percentage changes in PET parameters between reconstruction
algorithms, nonparametric tests (Mann–Whitney U, and
Kruskal–Wallis H) were used. Single-measure intraclass
correlation coefficient (ICC) and Cronbach’s α statistics
were utilized as measures of absolute agreement and

PET/CT examination and interpretation

The PET scanner used in this study was the Siemens
Biograph mCT 128 (Siemens Medical Solutions, Erlangen,
Germany). 18F-FDG-PET/CT studies were performed
according to routine, institutional clinical protocol. After a
minimum of 4–6 h fasting, patients were injected with a
standard 5.55 MBq/kg dose of 18F-FDG, to a maximum of
647.5 MBq. Whole-body PET/CT scanning was performed
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reliability. The ICC ranges between 0 and 1.00, with
values closer to 1.00 representing better reproducibility.
Values from 0.0 to 0.2 indicated slight, 0.21 to 0.40
indicated fair, 0.41 to 0.60 indicated moderate, 0.61 to
0.80 indicated substantial, and 0.81 to 1.0 indicated
almost-perfect reproducibility [28]. Results of the
Bland–Altman analysis were also reported for each
18
F-FDG-PET/CT parameter. The Bland–Altman scatter plot demonstrates the difference between two
reconstruction methods against their mean. The statistical significance level was set at P less than 0.05.
Statistical analysis was performed using IBM SPSS
Statistics 22.0 (IBM Corp., New York, USA).

Results
A total of 42 consecutive patients with solid tumors were
included, whose demographic data are summarized in
Table 1. Among these patients, 17 (40.5%) underwent a
PET/CT study for initial staging and 25 (59.5%) for
restaging of the disease. Overall, a total of 85 lesions
including 34 primary tumors, 37 nodal tumors, and 14
metastatic lesions were identified (after excluding the
outliers, n = 4). The mean (SD) number of lesions per
patient, all types combined, was 2.02 (1.3).
There were excellent correlations between non-PSF and PSF
reconstruction PET/CT values. ICC correlation for all five
PET metabolic parameters ranged from 0.96 to 1 (P < 0.0001),
with Cronbach’s α values of at least 0.99 (Table 2).
The changes in quantitative PET/CT parameters after
PSF reconstruction are illustrated in Fig. 1. Each bar
represents the absolute differences for each lesion.
Table 3 depicts the mean, SD, and 95% CI of relative
changes in quantitative 18F-FDG-PET/CT parameters
after PSF reconstruction by each reader.
Comparison of PSF with non-PSF images showed a mean
difference (SD) of + 11.97 (6.35)% (R1) and + 11.94 (6.39)%
(R2) for SUVmax, + 7.63 (6.82)% (R1) and + 7.82 (7.01)% (R2)
Table 1

Demographics of the study population
Mean (SD) or N (%)

Age
BMI
BMI ≥ 25
Sex
Male
Female
Location of primary tumor
Head and neck
Lung
Breast
Colorectal
Site of lesion
Primary tumor
Nodal
Metastasis
Time of PET scan
Baseline
Follow-up

57.7 (13)
26.53 (6.13)
23 (56.1)
18 (42.9)
24 (57.1)
13
12
12
5

(31)
(28.6)
(28.6)
(11.9)

34 (40)
37 (43.5)
14 (16.5)
17 (40.5)
25 (59.5)

for SUVmean, and + 7.45 (5.69)% (R1) and + 7.37 (3.39)% (R2)
for SUVpeak. The 95% limits on agreement for the relative
differences in volumetric PET parameters between the
techniques were very wide for TLG and MTV, with a mean
difference of − 0.82 (R1) and − 0.11 (R2) for TLG and − 6.68
(R1) and − 5.65 (R2) for MTV. PSF reconstruction had a
variable effect on TLG values and tended to decrease it in
52.9% (45/85, R1) and 48.2% (41/85, R2) of lesions. However,
PSF implementation tended to generally produce lower
values for MTV and resulted in a decrease in MTV in 77.6%
(66/85, R1) and 83.5% (71/85, R2) of lesions. The Bland–
Altman plots of differences between two reconstruction
methods are shown in Figs 2 and 3.
Percentage changes in PSF versus non-PSF indices were
not significantly associated with the site of primary
tumor, location of lesions, and time of scan (staging, follow-up) (P > 0.05 for all). Bivariate correlation analysis did
not show any significant association between BMI and
percentage change in PET parameters following PSF
reconstruction. The ICC test for absolute agreement
between the two readers showed almost-perfect level of
consistency (ICC > 0.9 for all parameters). The interreader agreement ranged from 0.91 (MTV) to 1 (SUVmax
and SUVpeak) with P values less than 0.0001.

Discussion
Our study showed that the integration of PSF in the
reconstruction algorithm of PET produced higher values
for SUVmax, SUVpeak, and SUVmean. Previous studies
have consistently shown a similar trend for SUVmax [8,23,
29] and SUVmean [8,29]. Hoetjes et al. [30] showed that
the partial volume correction methods, including PSF
reconstruction, could improve the accuracy of SUV
without significant decrease in the test–retest variability,
and could increase SUV by 5–80% depending on tumor
size. Lasnon et al. [29] reported that PSF-PET is superior
to conventional OSEM-PET in nodal staging of nonsmall-cell lung cancer and provides considerably higher
sensitivity (97 vs. 78%), negative predictive value (92 vs.
52%), and lower negative likelihood ratio (0.04 vs. 0.31)
compared with OSEM-PET. The authors suggested that
negative PSF-PET would potentially replace preoperative invasive nodal staging in these patients.
Table 4 summarized a number of studies evaluating the
effect of PSF reconstruction on PET parameters [8,10,11,
23,29,31]. According to the EORTC [6] and PERCIST
[5] guidelines, relative changes of 25 and 30% for SUVmax
and SUVpeak were considered clinically significant [10]. In
a study of 74 lung lesions, Armstrong et al. [10] showed
that 85% (63/74) and 34% (25/74) of lesions showed
greater than 25 and 30% increase in SUVmax and SUVpeak,
respectively, after combined TOF and PSF reconstruction, compared with the OSEM-PET. Although our
results showed a significant increase in SUV (max, mean,
and peak) after PSF implementation, the mean percentage change is considerably lower than most of the
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Table 2

Correlation between PET/CT quantitative parameters with non-PSF and PSF reconstruction
Non-PSF vs. PSF reconstruction
Reader 1
Intraclass correlation

SUVmax
SUVpeak
SUVmean
MTV
TLG

0.96
0.99
0.97
0.98
1

[0.43–0.99]
[0.78–1]
[0.83–0.99]
[0.96–0.98]
[0.99–1]

Reader 2
Cronbach’s α
0.99
1
1
0.99
1

Intraclass correlation
0.96
0.99
0.97
0.98
1

[0.44–0.99]
[0.76–1]
[0.81–0.99]
[0.96–0.99]
[0.99–1]

Cronbach’s α
0.99
1
0.99
0.99
1

Numbers were rounded to two decimal places.
CT, computed tomography; MTV, metabolic tumor volume; PSF, point-spread function; SUV, standardized uptake value; TLG, total lesion glycolysis.
P < 0.0001 in all analyses.

previous reports, and only 1–2% of lesions showed more
than 30% change in SUV.

any significant association between BMI and changes in
PET quantification following PSF reconstruction.

This could be attributed to the fact that in this study we
compared images reconstructed without and with PSF in the
presence of TOF. Specifically, quantification of SUV is highly
dependent on the reconstruction protocol [7,12,32]. Although
PSF reconstruction achieves improved spatial resolution
compared with non-PSF reconstruction algorithms [10,12,32],
previous studies have shown that the utilization of TOF-PET
can reduce the propagation of data noise and dramatically
improve the image quality [7]. The interaction of PSF and
TOF is a curious subject area and one that needs to be further assessed and understood; that is, the absence or presence
of TOF can alter how additional incorporation of PSF
improves imaging (see Section 5.4 in the study by Rahmim
[33]). A recent study compared the changes in SUV measures
in different PET reconstructions (OSEM 3D + TOF vs.
OSEM 3D + TOF + PSF; matrix size 400 × 400) in 60
oncological lesions [34]. SUV showed generally higher values
using PSF, resulting in SUV ratios (non-PSF/PSF) of less
than 1 for all measurements (ratios were 0.84, 0.83, and 0.87
for SUVmax, SUVmean, and SUVpeak, respectively) [34]. The
difference between the reconstruction methods was least for
SUVpeak, indicating the highest reproducibility of SUVpeak
[34], which is similar to our reports.

Recent studies indicated that ‘whole-body metabolic burden’ or TLG provides important benefits in staging, in
tailoring therapeutic strategies, and in outcome prediction
of solid tumors [25]. However, volume-based indices were
suggested to be influenced by partial volume effect, the
segmentation method, and the reconstruction algorithm of
the PET scan [12,25]. The actual deviation of volumetric
parameters of 18F-FDG-PET, including MTV and TLG,
after PSF reconstruction has not been well discussed in the
literature. A previous study [10] on patients with lung
tumors suggested that the percentage changes in TLG40
(using 40% thresholding of SUVmax) following combined
TOF and PSF reconstruction were less than 10%, with
large variations in the amount of changes [mean (95% CI):
− 7.5% (− 37, + 22)]. In addition, a recent phantom study
[12] examined the effect of different reconstruction algorithms on quantitative 18F-FDG-PET measurements. The
authors showed that, at high contrast, PSF implementation
(either PSF + TOF or PSF alone) provided the highest
spatial resolution among other algorithms and significantly
increased the SUVmax by 32%. They also showed that PSF
implementation led to considerable reduction (around 9%)
in MTV [12]. This reduction may misclassify patients after
therapy assessment. The present study is the first, to our
knowledge, to examine the dependence of both TLG and
MTV on PSF reconstruction. According to our results,
there is a large variation in the changes in volumetric PET
parameters (MTV and TLG) for PSF reconstruction considering SD as a measure of TLG and MTV variability.
However, combined TOF and PSF-PET reconstruction
tended to produce lower values for MTV in ∼ 77–84% of
lesions compared with TOF-PET.

Another possible explanation for the lower percentage changes in our study is that we included only lesions that were
larger than 2 cm in size, to minimize the effect of partial
volume. A number of studies illustrated a negative correlation
between lesion diameters and the degree of increase in SUV
after PSF reconstruction [8,10,11], although the results did
not always reach statistical significance. Lasnon et al. [29]
reported that increases in SUVmax, SUVmean, and node/
background ratio using PSF reconstruction were more
marked for lesions smaller than 1 cm compared with larger
lesions. Brendle et al. [34] also reported that PSF reconstruction leads to a higher degree of SUV overestimation in
lesions smaller than 5 ml compared with larger sizes.
In addition, a less marked effect of PSF reconstruction on
PET quantification in overweight patients has been
suggested by a recent study [29]. Our study did not prove

It is noteworthy that there was almost-perfect correlation
between non-PSF and PSF-PET quantification, with
ICC correlations of more than 0.95 for all parameters.
Further, excellent agreement was observed between two
readers in the PET quantification of both reconstruction
methods (ICC >0.9 for all parameters). However, the
ICC of absolute agreement between two readers is higher
for SUVmax and SUVpeak compared with MTV.
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Fig. 1

Reader 1

Reader 2

SUVmax
(PSF − non-PSF)

3.0
2.0
1.0
0.0

SUVmean
(PSF − non-PSF)

−1.0
3.0
2.0
1.0
0.0
−1.0

SUVpeak
(PSF − non-PSF)

3.0
2.0
1.0
0.0
−1.0

TLG
(PSF − non-PSF)

25.0
0.0
−25.0
−50.0
−75.0

MTV
(PSF − non-PSF)

10.0
0.0
−10.0
−20.0

The absolute differences in PET/CT parameters according to the PSF and non-PSF reconstruction for all lesions. CT, computed tomography; MTV,
metabolic tumor volume; PSF, point-spread function; SUV, standardized uptake value; TLG, total lesion glycolysis.

Future study should focus on the assessment of the
impact of PSF modeling on therapy assessment, as well
as the predictive and prognostic value of PET [35],
especially as increasing outcome data are being collected.

Surprisingly, postreconstruction partial volume correction
was found to have no significant effect on prediction of
response following treatment in a study involving esophageal cancer [36], and in fact degraded performance in
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Table 3

Percentage changes in quantitative PET/CT parameters after PSF reconstruction
Reader 1

Change
Change
Change
Change
Change

of
of
of
of
of

SUVmax (%)
SUVpeak (%)
SUVmean (%)
TLG (%)
MTV (%)

Reader 2

Mean

SD

95% CI

Mean

SD

95% CI

+ 11.97
+ 7.45
+ 7.63
− 0.82
− 6.68

6.35
5.69
6.82
19.84
23.52

+ 3.75 to + 25.53
+ 2.79 to + 15.89
− 1.99 to + 20.27
− 29.50 to + 25.67
− 38.15 to + 35.39

+ 11.94
+ 7.37
+ 7.82
− 0.11
− 5.65

6.39
3.39
7.01
31.32
41.39

+ 3.75 to + 25.53
+ 3.27 to + 14.68
+ 2.79 to + 15.89
− 42.43 to + 16.50
− 52.40 to + 12.92

Differences were calculated as % (PSF value − non-PSF value)/non-PSF value.
CI, confidence interval; CT, computed tomography; MTV, metabolic tumor volume; PSF, point-spread function; SUV, standardized uptake value; TLG, total lesion glycolysis.

Fig. 2
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5
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SULmax PSF vs non-PSF R2
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5
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Average

−50
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Average

−100
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Bland–Altman plot for percentage change in SUVmax, SUVpeak, and SUVmean for non-PSF and PSF reconstruction between readers 1 and 2. SUL is
SUV corrected for lean body mass. PSF, point-spread function; SUV, standardized uptake value.

two other studies (one involving esophageal cancer and
another colorectal cancer) [37,38]. This was attributed to the
fact that partial volume correction removes the volume

information implicit in SUVs, increasing them by greater
amounts for complete responders (which are associated with
smaller tumors) than for partial nonresponders, resulting in
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Fig. 3

MTV PSF vs non-PSF R1

100

100

Difference (%)
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−100

−100
TLG PSF vs non-PSF R1
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TLG PSF vs non-PSF R2
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MTV PSF vs non-PSF R2

0

0
200
−50

400
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−50
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400
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800

Average

−100
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Bland–Altman plot for percentage change in MTV and TLG values for non-PSF and PSF reconstruction between readers 1 and 2. MTV, metabolic
tumor volume; PSF, point-spread function; TLG, total lesion glycolysis.

Table 4

Summary of studies evaluating the effect of point-spread function reconstruction on PET quantification

References

Country

Akamatsu et al.
[11]

Japan

Samples

Andersen et al.
[8]
Armstrong et al.
[10]

41 lymph node
metastases in 15
patients
Denmark 58 lesions in 41
oncological patients
UK
74 lesions in 68 patients
with SPN or NSCL

Quak et al. [31]

France

Gellee et al. [23] UK

Lasnon et al.
[29]

France

388 lesions in 23 patients
with NHL
30 patients with lung
cancer
208 lymph nodes in 46
patients with NSCL

Size restriction

Time of scan
–

4.6–22.8 mm

4–44 mm

PET reconstruction method
OSEM + PSF + TOF vs.
OSEM

Increase in SUVmax (43.3%)
Increase in SUVmean (31.6%)

PSF vs. OSEM

Increase in SUVmax (46%)
Increase in SUVmean (45%)
Increase in SUVmax (49%)
Increase in SUVpeak (27%)
Decrease in TLG (7.5%) (NSa)
Increase in SUVmax (54%)
Increase in tumor to liver ratio (31%)
Increase in SUVmax in tumors
(35.4%), nodes (42.4%), and
metastases (49.4%)
Increase in SUVmax (48%)
Increase in SUVmean (28%)
Increase in node-background ratio
(27%)

–

Staging/
restaging
Staging

–

Restaging

PSF without filter vs. OSEM

–

Staging

PSF vs. OSEM

Staging

PSF vs. OSEM

< 10 mm or
≥ 10 mm

Findings (mean change %)

PSF modeling + TOF vs.
OSEM

NHL, non-Hodgkin lymphoma; NS, not significant; NSCL, non-small-cell lung cancer; OSEM, ordered subsets expectation maximization; PSF, point-spread function; SPN,
solitary pulmonary nodule; SUV, standardized uptake value; TOF, time of flight.
a
Correction was made for recovery effect and motion blur.

diminished intergroup differences. It is very plausible for
PSF modeling to produce a similar detrimental effect on the
discrimination power. However, the key point to be made is
that this is not a shortcoming of PSF modeling, but rather of
existing methods that rely solely on SUV uptake to predict
outcome. By contrast, multimetric combined assessment
may result in enhanced clinical task performance (e.g. dual

metric SUV and volume) [39], and it is plausible in this more
sophisticated framework that partial volume correction in
general, and PSF modeling specifically, can further improve
clinical tasks.
Our study has some limitations, including lack of lesion/
background uptake comparisons and use of lesions
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restricted to larger than 2 cm. We restricted this study to
minimize the effect of partial volume on our assessment
of PSF versus non-PSF reconstruction. Our sample
population included a heterogeneous sample of oncological patients. However, this reflects day-to-day clinical
practice and real-world assessment, which is important for
PSF implementation in clinical practice. In the present
study, 5-mm Gaussian smoothing was used in the nonPSF algorithm but no additional smoothing was used in
PSF reconstruction. Thus, there is a mismatch of postfiltering between PSF and non-PSF reconstruction, and
quantitative differences are expected due to both PSF
reconstruction and the difference in smoothing. The
image reconstruction and the degree of smoothing in this
study accurately reflect our clinical practice. These factors should be considered while comparing our results
with other centers. The intention behind the PSF images
was to produce a high-resolution image that may be
useful for visual assessment, with the understanding that
the quantitative SUV data will not be directly comparable
to the conventional (non-PSF) images.

Conclusion
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PSF reconstruction produced higher values for SUVmax,
SUVmean, and SUVpeak. It tends to produce lower values for
MTV and has variable effect on TLG. The reconstruction
method of 18F-FDG-PET/CT should be considered in
reporting quantitative parameters, in subsequent lesion classification, and in comparing studies for therapy assessment.
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