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Abstract

Background: ["8FIPSMA-1007 is a prostate specific membrane antigen (PSMA) ligand
for positron emission tomography (PET) imaging of prostate cancer. Current guidelines
recommend imaging 90-120 min after injection but strong data about optimal timing
is lacking. Our aim was to study whether imaging after 1 h and 2 h leads to a differ-

ent number of detected lesions, with a specific focus on lesions that might lead to a
change in treatment.

Methods: 195 patients underwent PET with computed tomography imaging 1 and

2 h after injection of ['8FIPSMA-1007. Three readers assessed the status of the prostate
or prostate bed and suspected metastases. We analyzed the location and number of
found metastases to determine N- and M-stage of patients. We also analyzed standard-
ized uptake values (SUV) in lesions and in normal tissue.

Results: Significantly more pelvic lymph nodes and bone metastases were found and
higher N- and M-stages were seen after 2 h. In twelve patients (6.1%) two or three read-
ers agreed on a higher N- or M-stage after 2 h. Conversely, in two patients (1.0%), two
readers agreed on a higher stage at 1 h. SUVs in suspected malignant lesions and in
normal tissues were higher at 2 h, but lower in the blood pool and urinary bladder.

Conclusions: Imaging at 2 h after injection of ['®F]PSMA-1007 leads to more sus-
pected metastases found than after 1 h, with higher staging in some patients and
possible effect on patient treatment.
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Background

['8F]JPSMA-1007 is one of several '°F-labeled prostate specific membrane antigen
(PSMA) ligands available as a radiotracer for use in positron emission tomography/
computed tomography (PET/CT) imaging of prostate cancer (Czarniecki et al. 2018).
One of its advantages is hepatobiliary (rather than urinary) excretion, leading to lower
activity in the urinary bladder which may increase visibility of lesions in this area (Giesel
et al. 2017). A disadvantage with this compound is a relatively high number of unspecific
lesions, especially problematic in bone (Grunig et al. 2021; Rauscher et al. 2020).
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Optimal uptake time of ['**F]JPSMA-1007 before imaging has not been established. A
study of 40 patients comparing 1 and 2 h uptake time reported increased activity in sus-
pected malignant lesions, and lower background activity, but only one additional possi-
ble lymph node metastasis at 2 h compared with 1 h (Rahbar et al. 2018). Clinical studies
of ['*F][PSMA-1007 have generally used an uptake time of 90-120 min, and this interval
is recommended in the recently published EANM/SNMMI guideline for prostate cancer
imaging (Giesel et al. 2019; Ingvar et al. 2022; Sprute et al. 2021; Fendler et al. 2023).
Imaging after 1 h would allow increased production and higher patient comfort com-
pared to a longer interval.

Our primary aim was to study whether imaging after 1 h and 2 h leads to a different
number of suspected metastases, with a specific focus on metastases that might lead to a

change in treatment.

Methods

Subjects

Data were collected between May 2020 and June 2021. All patients referred to the two
nuclear medicine units of Skane University Hospital (located in Malmé and Lund,
respectively) for ['*FJPSMA-1007 PET/CT were eligible for inclusion. Unless deemed
unsuitable for multiple scans (e.g., because of infirmity), patients were offered partici-
pation when the clinical schedule allowed for additional scanning. Our departments
mainly accept the indications of biochemical recurrence (BCR) after curative treatment
and primary staging (PS) of high-risk prostate cancer (modified D’Amico criteria from
Swedish guidelines—stage T3-T4 or Gleason score 8-10 or 4+ 3 in targeted biopsy of
PI-RADS 5 or >50% of systematic biopsies or PSA >20).

Imaging

Subjects were injected with 4.0 MBq/kg of ["*F]PSMA-1007. Four GE Discovery MI
PET-CT systems (GE Healthcare) were used for the examinations. PET/CT scans were
performed 1 and 2 h after injection. Images were acquired from the base of the skull to
the mid-thighs with an acquisition time of 120 s per bed position at both scan times. At
1 halow dose CT (120 kV/30-160 Ma, mean DTP 233 mGy*cm) was performed and at
2 h a diagnostic CT (100 kV/80-480 mA, mean DTP 1710 mGy*cm), with intravenous
contrast unless contraindicated. A block-sequential regularization expectation maximi-
zation algorithm (Q.Clear; GE Healthcare, Milwaukee, W1, USA) was used for recon-
struction of PET data, with the noise-regularization parameter  set to 800 (Tragardh
et al. 2020). Time-of-flight, point spread function modelling, and a 256 x 256 matrix
(with a pixel size of 2.7 x 2.7 mm? and a slice thickness of 2.8 mm) were used.

Image review

Images were reviewed blinded and independently by two nuclear medicine specialists
(ET and UB) and one nuclear medicine resident (EH) with >3 years’ experience of inter-
preting PSMA PET/CT scans. The readers judged whether pathologic uptake in the
prostate suggestive of cancer was present and if seminal vesicle (SV) involvement was
suspected or, alternatively, if local recurrence in the prostate bed was suspected. Readers
counted the number of suspected metastases in seven anatomical regions—pelvic lymph
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nodes (LNs) below the aortic bifurcation, abdominal LNs, LNs cranial to the diaphragm,
inguinal LNs and lesions in bone, liver, or lungs. Suspected metastases in other sites and
other findings deemed significant were also noted. A maximum of 5 metastases in any
region were counted, to save time and to avoid incorrect reporting due to a high number
of metastases.

The readers mainly used their clinical experience and judgement to interpret the
images. In general, this meant that low-grade (clearly below spleen) symmetrical uptake
in lymph nodes in the inguinal regions, axilla, mediastinum or along the distal exter-
nal iliac arteries was not considered metastases. To minimize the problem of unspecific
uptake in bone, readers were instructed to only classify distinct high-grade (at least
above spleen) uptake as metastases, and lower uptake only in the presence of possibly
malignant sclerotic lesions on CT.

Patients were then classified as N1, M1a, M1b and Mlc (for regional lymph nodes,
extra-pelvic lymph nodes, bone metastases and other sites, respectively) positive accord-
ing to the PROMISE criteria (Eiber et al. 2018).

SUV measurements

A nuclear medicine technologist (BO) placed volumes of interest (VOIs) in the parotid
gland, liver, spleen, aorta, and urinary bladder for measurement of SUVmean. SUVmax
was measured in lesions which at least one reader judged pathological. For this purpose,
EH placed VOIs around the highest uptake in the prostate or prostate bed and a maxi-
mum of 2 suspected metastases per anatomical region.

Statistics

Comparisons were made between findings at 1 and 2 h. Binary outcomes (visibility of
primary tumor, SV involvement, local recurrence, and N/M-stages) were compared with
McNemar’s test. SUVs and number of suspected metastases found were compared with
the Wilcoxon signed-rank test. To compensate for multiple analyses Bonferroni correc-
tion was applied. The significance level was set to p <0.005 both for reader findings (11
comparisons) and SUVs (10 comparisons). Analyses were made with IBM® SPSS® Statis-
tics 28.0.0.0.

Results

Subjects

197 patients were recruited. Two patients were excluded: one due to unsuitable indica-
tion (follow-up of ”’Lu therapy in widespread metastatic disease) and one due to tech-
nical problems with images at 1 h. Thus, a total of 195 patients were included, all with
histopathologically verified prostate cancer. Patient data are reported in Table 1.

Image review

We analyzed the difference between findings at 1 and 2 h in 585 separate readings (3
readers and 195 subjects). The main findings are summarized in Table 2. More suspected
metastases were found at 2 h as compared to 1 h in all lymph node regions and in bone.
In primary staging, pathological uptake in the prostate was more often seen and SV
involvement was more often suspected at 2 h. In BCR, local recurrence was more often
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Table 1 Patient data

All subjects (n=195)

Age* 70 (53-83)
Injected dose (MBg/kg)** 40402 (2.7-6.0)
ISUP grade 1 2 3 4 5 ?
(n) 4 39 46 38 59 9
Scan time after injection (min)**  Scan 1 508418 Scan 2 1202+36
(55-69) (115-142)
Indication Primary staging (n=128) BCR (hn=67)
PSA at scanning (ug/l)* 11 (0.85-579) 4.1(0.17-62)
Previous prostatectomy (n) - 56
Previous external radiation (n) - 8
Previous brachy-/cryotherapy (n) - 3
Hormone treatment at scan (n) - 10
*Median (range) **mean & SD (range)
Table 2 Findings by individual readers
Any metastases found Change in number of found metastases
At1h At2h Moreat1h Moreat2h pe
Pelvic LNs n (%) 110 (18.8%) 0(22.2%) 7 (1.2%) 51 (8.7%) <0.001*
Abdominal LNs 23 (3.9%) (5 0%) 1(0.2%) 10 (1.7%) 0.008
Supradiafragmal LNs 9 (3.2%) 20 (3.4%) 0 5(0.9%) 0.039
Inguinal LNs 7 (1.2%) 1(1.8%) 0 5 (0.9%) 0.039
Bone 66 (11.3%) 84 (14.4%) 10 (1.7%) 30 (5.1%) 0.003*

Status of prostate/prostate bed

At1h At2h Onlyat1h Onlyat2h p?
Primary tumor detected?® 342 (89.1%) 354 (92.2%) 7 (1.8%) 19 (4.9%) 0.031
SV involvement suspected? 67 (17.4%) 83 (21.6%) 4 (1.0%) 20 (5.2%) 0.002*
Local recurrence suspectedID 48 (23.9%) 56 (27.9%) 1 (0.5%) 9 (4.5%) 0.021

N- or M-stage

At1h At2h Higherat1h  Higherat2h  p¢
N1 disease 110 (18.8%) 130 (22.2%) 4(0.7%) 24 (4.1%) <0.001*
M1a disease 31 (5.3%) 41 (7.0%) 0 10 (1.7%) 0.002*
M1b disease 66 (11.3%) 84 (14.4%) 4(0.7%) 22 (3.8%) <0.001*

n=585 (3 readings of 195 patients). n indicates number of readings, not number of suspected metastases
@ Primary staging only (n=3 x 128 =384)

b BCRonly (n=3 x 67=201)

€ Using Wilcoxon signed rank test to test for difference in number of found metastases at 1 and 2 h

4 Using McNemar's test to test for difference in status/stage at 1 and 2 h

*p<0.005

suspected at 2 h. N and M stages were higher at 2 h. Statistical significance was seen
for pelvic LNs, bone metastases, SV involvement and all N/M-stages (except M1c which
was not analyzed, see below). Distribution of number of suspected metastases found at 1
and 2 h for pelvic LNs, abdominal LNs and in bone are shown in Fig. 1.
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Fig. 1 Distribution of number of found suspected metastases (x-axis) at 1 and 2 h in three anatomical
regions, in 3 readings of 195 patients (n=3 x 195=585)

Mlc disease was uncommon, and no statistics were performed. Suspected lung
metastases were found in one patient, with>5 metastases reported by all readers
at both scan times. In one patient, suspected metastases to the abdominal wall was
detected by all readers at both time points. In ten patients, uptakes deemed unre-
lated to prostate cancer were found. These findings are reported in Additional file 1:
Table S1. Two of these were focal uptakes in liver, both in the primary staging setting
with no other metastases reported, so liver metastases were considered unlikely.

In two cases (1.0% of all cases) all three readers agreed on a higher N- or M-stage
at 2 h (Fig. 2), while in ten cases (5.1%) two readers agreed on higher N- or M-stage
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Fig. 2 Suspected metastases which were not found by any reader after 1 h but by all readers after 2 h. A1
Paraaortic lymph node, imaging at 1 h. A2 Same lymph node at 2 h. One more paraaortic lymph node was
found in the same patient only at 2 h. B1 Pelvic lymph node at 1 h. B2 Same lymph node at 2 h

Table 3 Patients where at least two readers agreed on a different assessment at 1 and 2 h

Reader agreement Higher stageat 1 h Higher stageat2 h
2 readers 3 readers 2 readers 3 readers

Primary tumor visible* 0 1 4 1
Vesicular involvement* 0 0 3 0

Local recurrence** 0 0 3 0

N1 disease 1 0 7 1

M1a disease 0 0 1 1

M1b disease 1 0 2 0

(n=195)

*Primary staging only (n=128). **BCR only (n=67)
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at 2 h. Conversely, in two cases (1.0%) two readers agreed on a higher N- or M-stage

at 1 h. Cases of agreement between two or three readers are listed in Table 3.

SUV measurements

Measured SUV was higher after 2 h in suspected malignant lesions and in normal tissues
with statistical significance except for lesions in the prostate bed. Measured SUV was
significantly lower after 2 h in the aorta and the urinary bladder. See Table 4.

Discussion

In this study, we compared PET/CT imaging of 195 prostate cancer patients 1 and 2 h
after injection of ['®FJPSMA-1007 and compared the number of suspected malignant
lesions found and whether this changed the N- and M-stage of the disease. In general,
more lesions were found after 2 h, with higher N- and M-stages as a result. There was
inter-reader variability (which we did not analyze statistically) but in twelve patients
(6.1%) two or three of our readers agreed on a higher N- or M-stage (most often due to
additional lymph nodes found), with likely effect on patient treatment.

Our results are in line with the previous study by Rahbar et al., which compared imag-
ing at 1 and 2 h after injection [*F]JPSMA-1007 in 40 patients. They reported higher
uptake in suspected malignant lesions at 2 h, but only one possible additional lymph
node detected (Rahbar et al. 2018). The main advantage of our study is the higher num-
ber of patients and reviewers, and the focus on staging. Giesel et al. reported higher
uptake in suspected malignant lesions at 3 h compared to 1 h, but no difference in the
number of lesions, in 12 patients with BCR (Giesel et al. 2018). Lau et al. reported no dif-
ference in the number of found extra-prostatic lesions in 68 patients scanned at a mean
94 and 144 min after injection (Lau et al. 2022). The focus of their study was delineation
of lesions, so the results cannot readily be used for determining optimal uptake time.

There are some limitations of this study to address. We did not seek histopathological
verification of any of the metastases detected on PET/CT. Several studies with histo-
pathological verification have shown high specificity of PSMA ligands for lymph node
metastases, including one from our own center performed with [**F]PSMA-1007 (Ingvar

Table 4 SUV at 1and 2 h in suspected malignant lesions and normal organs

Suspected malignant lesions SUVmaxat1h SUVmaxat2h p

Bone (n=177) .1 (4.0-86) 7.5(5.6-12.0) <0.001*
Prostate (n=118) 133(85 230) 17.2(11.2-34.1) <0.001*
Prostate bed (n=18) 4 (4.6-14.2) 12.3(5.8-17.9) 0.021
Lymph nodes (n=116) 7 (3.3-12.9) 9.5 (5.4-20.8) <0.001*
Normal organs (n=195) SUVmeanat1h SUVmeanat2h

Aorta 1(1.7-24) 1.0 (0.8-1.3) <0.001*
Bladder 2(1.7- 48) 12(0.7-2.1) <0.001*
Liver 10.5 (8.8-12.8) 12.9(10.9-15.3) <0.001*
Parotid 6 (3.0-4. 4) 4.0(3.2-4.8) <0.001*
Spleen 6 (7.7-12.0) 11.5(8.7-14.8) <0.001*

SUVs are Median (interquartile range)
*p<0.005

Page 7 of 10
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et al. 2022; Baas et al. 2022; Hope et al. 2021; Pienta et al. 2021). Accuracy of PSMA PET
for bone lesions with histopathological verification is less studied and considering the
known problem of unspecific bone uptakes with ['*FJPSMA-1007, extrapolating from
studies with other PSMA ligands could be misleading. It is likely that some number of
the increase in suspected bone metastases is due to unspecific bone uptake. Research
regarding PSMA PET accuracy for SV involvement is also limited with varied results
(Prive et al. 2021; Sonni et al. 2022; Chen et al. 2020). We believe that as the main find-
ings in our study concern lymph nodes (ten of twelve cases where at least two readers
agreed on a higher stage were due to additional lymph nodes found), where specificity is
high, our conclusions should not be greatly affected by the lack of verification.

We used two different CT protocols—a diagnostic CT at our standard imaging time
of 2 h and a low dose CT at 1 h to limit radiation dose to the patient—which leads to
two problems. First, blinding is affected as reviewers can deduct the time after injection
from the CT images. This increases the risk of bias, but the magnitude and direction of
this possible bias is hard to evaluate. Second, the interpretation of the PET scan can be
affected by CT findings. For example, the morphology of lymph nodes, the visibility of
subtle bone lesions and the delineation of the seminal vesicles could differ with different
protocols. Again, the effect is hard to evaluate but is likely small. A diagnostic CT is not
considered obligatory in PSMA PET imaging (Fendler et al. 2023).

A possible point of contention is our use of the aortic bifurcation as the classifier for
Mla disease, in line with the PROMISE criteria and E-PSMA guidelines but contrary
to the 8th edition of the TNM criteria which uses the iliac bifurcation (Fendler et al.
2023; Brierley et al. 2017; Ceci et al. 2021). There is ongoing debate about which is the
clinically relevant M1a classifier (Arnfield et al. 2022; Oprea-Lager et al. 2022). In a 2020
Dutch multidisciplinary consensus meeting 39% of panelists chose the iliac bifurcation
while 22% chose the aortic bifurcation (Mason et al. 2022). We chose the aortic bifurca-
tion because it is used by our colleagues in the local urology department. Our use of
classifier might affect the precise number of reclassified patients but not the fact that
more lymph nodes were found at the different time points.

In summary, our data suggests that 2 h uptake time is preferable to 1 h, at least in
primary staging and BCR. However, the results are not immediately generalizable to all
clinical scenarios—for example we scanned no patients with castration resistant meta-
static prostate cancer. There may be other situations when 1 h uptake time is acceptable,
for example when it is not important to find additional small lesions (such as follow-up
of patients with known high tumor burden).

Conclusions

This study demonstrates that ['*F]PSMA-1007 PET scans at different time points after
injection lead to a difference in the number of found suspected prostate cancer lesions,
with generally more lesions being found after 2 h as compared to 1 h. In some patients
this can lead to a change in staging with possible consequences for treatment and patient

outcome.

Abbreviations
BCR Biochemical recurrence
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cT Computed tomography

LN Lymph node

PET Position emission tomography

PS Primary staging

PSMA Prostate specific membrane antigen
SUvV Standardized uptake value

NY% Seminal vesicles

VOI Volume of interest

Supplementary Information
The online version contains supplementary material available at https://doi.org/10.1186/541824-023-00167-4.

Additional file 1. List of patients with reported findings likely unrelated to prostate cancer — site and number of
findings.

Acknowledgements

We wish to acknowledge the contribution of the staff at the nuclear medicine departments at Skane university hospital
in Malmé and Lund, for managing patient recruitment and logistics. EH would like to thank Anna Akesson at Forum
Soder for statistical guidance.

Author contributions

All authors participated in the planning of the study. BO coordinated patient recruitment and imaging. EH, ET and UB
reviewed the PET images. BO and EH placed VOIs in PET images. DM extracted data from PET images. EH did statisti-
cal analysis and wrote the manuscript. ET and JO are the supervisors of EH. All authors read and approved the final
manuscript.

Funding

Open access funding provided by Lund University. This study was financed by support from the Swedish Prostate Cancer
Federation, Knut and Alice Wallenberg Foundation, Region Skane and Lund University (the ALF agreement, from the
Swedish state under the agreement between the county councils and the Swedish government).

Availability of data and materials
The datasets used during the current study are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was performed in accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki
and its later amendments or comparable ethical standards and approved by the Swedish Ethical Review Authority
(#2020-00689). All participants provided written informed consent regarding participation in the study.

Consent for publication
All participants provided written informed consent to publish their anonymized PET/CT images.

Competing interests
The authors have no relevant financial or non-financial interests to disclose.

Received: 27 February 2023 Accepted: 15 March 2023
Published online: 01 May 2023

References

Arnfield EG, Roberts MJ, Pattison DA (2022) Lymph node classification in E-PSMA reporting guidelines for PSMA-PET. Eur J
Nucl Med Mol Imaging 50:8-9. https://doi.org/10.1007/500259-022-05943-1

Baas DJH, Schilham M, Hermsen R, de Baaij JMS, Vrijhof H, Hoekstra RJ et al (2022) Preoperative PSMA-PET/CT as a predic-
tor of biochemical persistence and early recurrence following radical prostatectomy with lymph node dissection.
Prostate Cancer Prostatic Dis 25:65-70. https://doi.org/10.1038/541391-021-00452-y

Brierley J, Gospodarowicz MK, Wittekind C (2017) TNM classification of malignant tumours. Eighth edition. In: West Sussex
C (ed) Wiley, Hoboken

Ceci F, Oprea-Lager DE, Emmett L, Adam JA, Bomaniji J, Czernin J et al (2021) E-PSMA: the EANM standardized
reporting guidelines v1.0 for PSMA-PET. Eur J Nucl Med Mol Imaging 48:1626-1638. https://doi.org/10.1007/
500259-021-05245-y

Chen M, Zhang Q, Zhang C, Zhou YH, Zhao X, Fu Y et al (2020) Comparison of "’SGa—prostate—spedﬁc membrane antigen
(PSMA) positron emission tomography/computed tomography (PET/CT) and multi-parametric magnetic resonance
imaging (MRI) in the evaluation of tumor extension of primary prostate cancer. Trans| Androl Urol 9:382-390.
https://doi.org/10.21037/tau.2020.03.06


https://doi.org/10.1186/s41824-023-00167-4
https://doi.org/10.1007/s00259-022-05943-1
https://doi.org/10.1038/s41391-021-00452-y
https://doi.org/10.1007/s00259-021-05245-y
https://doi.org/10.1007/s00259-021-05245-y
https://doi.org/10.21037/tau.2020.03.06

Hvittfeldt et al. European Journal of Hybrid Imaging (2023) 7:9 Page 10 of 10

Czarniecki M, Mena E, Lindenberg L, Cacko M, Harmon S, Radtke JP et al (2018) Keeping up with the prostate-specific
membrane antigens (PSMAs): an introduction to a new class of positron emission tomography (PET) imaging
agents. Transl Androl Urol 7:831-843. https://doi.org/10.21037/tau.2018.08.03

Eiber M, Herrmann K, Calais J, Hadaschik B, Giesel FL, Hartenbach M et al (2018) Prostate cancer molecular imaging stand-
ardized evaluation (PROMISE): proposed miTNM classification for the interpretation of PSMA-Ligand PET/CT. J Nucl
Med 59:469-478. https://doi.org/10.2967/jnumed.117.198119

Fendler WP, Eiber M, Beheshti M, Bomanji J, Calais J, Ceci F et al (2023) PSMA PET/CT: joint EANM procedure guideline/
SNMMI procedure standard for prostate cancer imaging 2.0. Eur J Nucl Med Mol Imaging. https://doi.org/10.1007/
500259-022-06089-w

Giesel FL, Hadaschik B, Cardinale J, Radtke J, Vinsensia M, Lehnert W et al (2017) F-18 labelled PSMA-1007: biodistribution,
radiation dosimetry and histopathological validation of tumor lesions in prostate cancer patients. Eur J Nucl Med
Mol Imaging 44:678-688. https://doi.org/10.1007/500259-016-3573-4

Giesel FL, Will L, Kesch C, Freitag M, Kremer C, Merkle J et al (2018) Biochemical recurrence of prostate cancer: initial
results with ["®FIPSMA-1007 PET/CT. J Nucl Med 59:632-635. https://doi.org/10.2967/jnumed.117.196329

Giesel FL, Knorr K, Spohn F, Will L, Maurer T, Flechsig P et al (2019) Detection efficacy of 'F-PSMA-1007 PET/CT in 251
patients with biochemical recurrence of prostate cancer after radical prostatectomy. J Nucl Med 60:362-368.
https://doi.org/10.2967/jnumed.118.212233

Grunig H, Maurer A, ThaliY, Kovacs Z, Strobel K, Burger IA et al (2021) Focal unspecific bone uptake on ['8F]-PSMA-1007
PET: a multicenter retrospective evaluation of the distribution, frequency, and quantitative parameters of a
potential pitfall in prostate cancer imaging. Eur J Nucl Med Mol Imaging 48:4483-4494. https://doi.org/10.1007/
500259-021-05424-x

Hope TA, Eiber M, Armstrong WR, Juarez R, Murthy V, Lawhn-Heath C et al (2021) Diagnostic accuracy of 58Ga-PSMA-11
PET for pelvic nodal metastasis detection prior to radical prostatectomy and pelvic lymph node dissection: a multi-
center prospective phase 3 imaging trial. JAMA Oncol 7:1635-1642. https://doi.org/10.1001/jamaoncol.2021.3771

Ingvar J, Hvittfeldt E, Tragardh E, Simoulis A, Bjartell A (2022) Assessing the accuracy of ['®FIPSMA-1007 PET/CT for pri-
mary staging of lymph node metastases in intermediate- and high-risk prostate cancer patients. EJINMMI Res 12:48.
https://doi.org/10.1186/513550-022-00918-7

Lau YC, Chen S, Ho CL, Cai J (2022) Reliability of gradient-based segmentation for measuring metabolic parameters
influenced by uptake time on '"®F-PSMA-1007 PET/CT for prostate cancer. Front Oncol 12:897700. https//doi.org/10.
3389/fonc.2022.897700

Mason MD, van der Kwast TH, Mottet N, Oprea-Lager DE, Rouviere O (2022) Modern imaging in prostate cancer: do we
treat patients, or their scans? Eur Urol 81:319-322. https://doi.org/10.1016/j.eururo.2022.01.002

Oprea-Lager DE, Ceci F, Eiber M, Fanti S, Herrmann K (2022) Lymph node classification in E-PSMA reporting guidelines for
PSMA-PET. Eur J Nucl Med Mol Imaging 50:10-11. https://doi.org/10.1007/500259-022-06007-0

Pienta KJ, Gorin MA, Rowe SP, Carroll PR, Pouliot F, Probst S et al (2021) A phase 2/3 prospective multicenter study of the
diagnostic accuracy of prostate specific membrane antigen PET/CT with "8F-DCFPyL in prostate cancer patients
(OSPREY). J Urol 206:52-61. https://doi.org/10.1097/JU.0000000000001698

Prive BM, Israel B, Schilham MGM, Muselaers CHJ, Zamecnik P, Mulders PFA et al (2021) Evaluating F-18-PSMA-1007-PET in
primary prostate cancer and comparing it to multi-parametric MRI and histopathology. Prostate Cancer Prostatic Dis
24:423-430. https://doi.org/10.1038/541391-020-00292-2

Rahbar K, Afshar-Oromieh A, Bogemann M, Wagner S, Schafers M, Stegger L et al (2018) '8F-PSMA-1007 PET/CT at 60 and
120 minutes in patients with prostate cancer: biodistribution, tumour detection and activity kinetics. Eur J Nucl Med
Mol Imaging 45:1329-1334. https://doi.org/10.1007/500259-018-3989-0

Rauscher I, Kronke M, Konig M, Gafita A, Maurer T, Horn T et al (2020) Matched-pair comparison of %8Ga-PSMA-11 PET/
CT and '"8F-PSMA-1007 PET/CT: frequency of pitfalls and detection efficacy in biochemical recurrence after radical
prostatectomy. J Nucl Med 61:51-57. https://doi.org/10.2967/jnumed.119.229187

Sonni |, Felker ER, Lenis AT, Sisk AE, Bahri S, Allen-Auerbach M et al (2022) Head-to-head comparison of %Ga-PSMA-11
PET/CT and mpMRI with a histopathology gold standard in the detection, intraprostatic localization, and determina-
tion of local extension of primary prostate cancer: results from a prospective single-center imaging trial. J Nucl Med
63:847-854. https://doi.org/10.2967/jnumed.121.262398

Sprute K, Kramer V, Koerber SA, Meneses M, Fernandez R, Soza-Ried C et al (2021) Diagnostic accuracy of '8F-PSMA-1007
PET/CT imaging for lymph node staging of prostate carcinoma in primary and biochemical recurrence. J Nucl Med
62:208-213. https://doi.org/10.2967/jnumed.120.246363

Tragardh E, Minarik D, Brolin G, Bitzen U, Olsson B, Oddstig J (2020) Optimization of ['8F]PSMA-1007 PET-CT using regular-
ized reconstruction in patients with prostate cancer. EJINMMI Phys 7:31. https://doi.org/10.1186/540658-020-00298-8

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.21037/tau.2018.08.03
https://doi.org/10.2967/jnumed.117.198119
https://doi.org/10.1007/s00259-022-06089-w
https://doi.org/10.1007/s00259-022-06089-w
https://doi.org/10.1007/s00259-016-3573-4
https://doi.org/10.2967/jnumed.117.196329
https://doi.org/10.2967/jnumed.118.212233
https://doi.org/10.1007/s00259-021-05424-x
https://doi.org/10.1007/s00259-021-05424-x
https://doi.org/10.1001/jamaoncol.2021.3771
https://doi.org/10.1186/s13550-022-00918-7
https://doi.org/10.3389/fonc.2022.897700
https://doi.org/10.3389/fonc.2022.897700
https://doi.org/10.1016/j.eururo.2022.01.002
https://doi.org/10.1007/s00259-022-06007-0
https://doi.org/10.1097/JU.0000000000001698
https://doi.org/10.1038/s41391-020-00292-2
https://doi.org/10.1007/s00259-018-3989-0
https://doi.org/10.2967/jnumed.119.229187
https://doi.org/10.2967/jnumed.121.262398
https://doi.org/10.2967/jnumed.120.246363
https://doi.org/10.1186/s40658-020-00298-8

	PETCT imaging 2 h after injection of [18F]PSMA-1007 can lead to higher staging of prostate cancer than imaging after 1 h
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Subjects
	Imaging
	Image review
	SUV measurements
	Statistics

	Results
	Subjects
	Image review
	SUV measurements

	Discussion
	Conclusions
	Anchor 20
	Acknowledgements
	References


