
J. Mens. Health 2022; 18(2): 045
http://doi.org/10.31083/jomh.2021.133

Copyright: © 2022 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Communication

A single centre pilot experience with 18F-JK-PSMA-7 PET-CT in the
staging of prostate cancer
Szigeti András1, Kocsis Károly1, Ambrus Adél1, Kránitz Noémi2, Szepesváry Zsolt3,
Kullmann Tamás1,*
1Department of Oncoradiology, Petz Aladár Hospital, 9024 Győr, Hungary
2Department of Pathology, Petz Aladár Hospital, 9024 Győr, Hungary
3Department of Urology, Petz Aladár Hospital, 9024 Győr, Hungary
*Correspondence: kullmanndoki@hotmail.com (Kullmann Tamás)
Submitted: 1 September 2021 Accepted: 23 September 2021 Available online: 18 October 2021 Published: 10 February 2022

Abstract

Background: The sensitivity and specificity of bone scintigraphy and thoraco-abdominopelvic CT scans traditionally used for the stag-
ing of prostate cancer don’t meet clinical requirements. In 2020 18F-JK-PSMA-7 positron emission tomography-computed tomography
(PET-CT) became available in our country for routine clinical diagnostics. Methods: As part of our self-assessment, we retrospectively
analysed the results of 24 PSMA PET-CTs realised for our patients up to 31 December 2020. Results: The indication of the examination
was biochemical recurrence after radical prostatectomy (prostate specific antigen (PSA)>0.2 ng/mL) for 16 patients and primary staging
(PSA range: 5.2–70 ng/mL) for 8 patients. Biochemical recurrence was related to local relapse in 2 cases, regional lymph node involve-
ment in 5 cases, oligo- and multi-metastatic spread in 1 and 3 cases respectively. 5 patients had no detectable lesion. Patients with PSA
<1 ng/mL showed no extrapelvic enhancement. At primary staging 3 patients presented distant metastases. There was no correlation
between PSA level and disease extent. In total PSMA PET-CT results changed the treatment strategy for 7 patients. Conclusions: 18F-
JK-PSMA-7 PET-CT is a useful diagnostic tool. The examination can lead to change the treatment decision at primary staging as well
as at biochemical recurrence. The results of this pilot study may support the strategy that patients with biochemical recurrence following
radical prostatectomy receive salvage radiotherapy to the prostate bed and the pelvic lymphatic regions without any imaging examination
when PSA <1 ng/mL.
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1. Introduction
One of the most important challenges of the manage-

ment of prostate cancer is the differentiation between lo-
calised andmetastatic disease. A treatment with curative in-
tent is only possible in localised and oligometastatic stage.
On the other hand local treatment modalities (surgery and
radiotherapy of the prostate) may have serious side effects
therefore they should be reserved for patients who are po-
tentially curable. The need for a highly sensitive imaging
technic is urging.

99m Tc bone scintigraphy and thoraco-
abdominopelvic computed tomography are standard
staging examinations for prostate cancer, but their sensi-
tivity and specificity don’t meet the clinical requirements.
The 18F labelled FDG PET-CT, generally used in oncology
for staging of various cancer types is not appropriate for
the detection of prostate cancer.

Prostate specific membrane antigen (PSMA) is a pro-
tein overexpressed on the surface of prostate cancer cells,
thus being a potential target for the diagnosis and the treat-
ment of the disease. Numerous ligands binding to PSMA
have been developed. These ligands may be labelled with
various isotopes such as 11C, 18F, 64Cu,68Ga, 89Zr, 131I
or 177Lu rendering them convenient tracers for PET-CT

examinations. PSMA PET-CT is recognised to improve
the detection rate of prostate cancer [1,2]. The two most
frequently used isotopes are 18F and 68Ga tested with at
least 10 and 5 different ligands respectively [3]. Compar-
ative studies for the accuracy of the different tracers are
lacking. 18F-JK-PSMA-7 was recently developed [4] and
made available in Hungary the last year as the first and yet
the only tracer for the diagnosis of prostate cancer. Al-
though sensitive, PSMA PET-CTs also have some limita-
tions. Their sensitivity depends on the PSA value. At
PSA <0.5 ng/mL, their detection rate is no more than 60%
[2,3,5].

The reliable evaluation of the disease extent is partic-
ularly important in two situations: at primary staging for
patients with moderately elevated PSA and at biochemi-
cal failure following radical prostatectomy. Before PSMA
PET-CT was made available in the first situation we used
to opt for local treatment for patients with PSA<40 ng/mL
and negative staging in the second situation we used to de-
liver salvage radiotherapy without any imaging examina-
tion for patients with PSA ranging between 0.2–2 ng/mL
[6].

The aim of our study was to investigate whether the
use of 18F-JK-PSMA-7 PET-CT for the staging of prostate
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Table 1. Patients at biochemical recurrence following radical prostatectomy.
Age Gleason score PSA (ng/mL) Treatment decision

before PSMA
PET-CT

PSMA PET-CT results Change of the stage Treatment decision
after PSMA
PET-CT

Change of the therapy

76 4 + 4 4.00 radiotherapy peritoneal metastases yes chemotherapy yes
60 3 + 4 7.75 radiotherapy multiple metastases yes chemotherapy yes
67 4 + 3 1.00 radiotherapy single lung metastasis yes SBRT yes
68 5 + 5 2.90 radiotherapy single bone metastasis yes radiotherapy yes
65 4 + 5 0.43 radiotherapy regional lymphnode yes radiotherapy no
64 4 + 3 0.43 radiotherapy regional lymphnode yes radiotherapy no
73 4 + 4 0.44 radiotherapy regional lymphnode yes radiotherapy no
66 5 + 5 1.90 radiotherapy regional lymphnode yes radiotherapy no
71 3 + 4 0.64 radiotherapy regional lymphnode yes radiotherapy no
62 4 + 3 0.62 radiotherapy local relapse no radiotherapy no
53 3 + 3 1.24 radiotherapy local relapse no radiotherapy no
66 4 + 3 0.55 radiotherapy no detectable lesion no radiotherapy no
65 3 + 3 0.27 radiotherapy no detectable lesion no radiotherapy no
73 3 + 4 0.40 radiotherapy no detectable lesion no radiotherapy no
69 3 + 4 0.49 radiotherapy no detectable lesion no radiotherapy no
58 3 + 4 0.27 radiotherapy no detectable lesion no radiotherapy no

cancer would change our attitude.

2. Material and methods
As part of our self-assessment, 24 18F-JK-PSMA-7

PET-CT results were analysed. Median age of the patients
was 68 years (range: 53–77 years). The indication of the ex-
amination was biochemical failure following radical prosta-
tectomy (PSA >0.2 ng/mL) for 16 patients and primary
staging (PSA range: 5.2–70 ng/mL) for 8 patients. Patients
undergoing radical prostatectomy had three monthly PSA
controls in the first year, six monthly controls in the second
year and yearly controls thereafter for life.

The inclusion was stopped on the 31st of December
2020. The follow-up was closed on the 31th of July 2021
for statistical analysis. At that moment all patients were
alive and none of them was lost of follow-up.

The realisation of a PSMA PET-CT was always de-
cided on tumour boards. Once the examination was done
the board re-evaluated the treatment plan. The use of LHRH
agonist injection before PSMA PET-CT was allowed.

Investigation has been conducted in accordance with
the national and international ethical standards and the Dec-
laration of Helsinki.

3. Results
Biochemical recurrence was related to local recur-

rence in 2 cases, regional lymph node involvement in 5
cases, oligo- and multi-metastatic spread in 1 and 3 cases
respectively. 5 patients had no detectable lesion. Patients
with PSA <1 ng/mL showed no extrapelvic enhancement
(Table 1).

18F-JK-PSMA-7 PET-CT allowed the detection of
distant metastases in 4 cases and regional lymph node in-
volvement in 5 cases. None of these lesions were showed
by the traditional imaging examinations. The treatment
plan was modified for the 4 metastatic patients. We un-
derline the case presenting a single pulmonary metastasis
that was treated with external beam stereotactic radiation
therapy [7].

At primary staging distant metastases were detected
in 3 patients and no distant enhancing lesion was found in
5 patients. There was no correlation between PSA level
and disease extent. The treatment plan was modified for 3
patients (Table 2).

In total 18F-JK-PSMA PET-CT result changed the
treatment strategy for 7 patients.

4. Discussion
In this paper, we report our first experiences with 18F-

JK-PSMA PET-CT imaging. The examination can lead to
change the treatment decision at primary staging as well
as at biochemical recurrence. The high detection rate of
PSMA PET-CT allows clinicians to notice distant metas-
tases early, even in oligometastatic stage when curative
treatment may be an option [8]. Sensitivity of PSMA PET-
CT decreases at PSA level less than 1 ng/mL [9]. Indeed, no
extrapelvic lesion was identified in this range in our study,
taking into account the limited value of a pilot study involv-
ing only a few cases.
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Table 2. Patients at primary staging.
Age Gleason score PSA (ng/mL) Treatment decision

before PSMA
PET-CT

PSMA PET-CT results Change of the stage Treatment decision
after PSMA
PET-CT

Change of the therapy

72 3 + 5 32 chemotherapy distant spread no chemotherapy no
66 4 + 5 5.2 chemotherapy distant spread no chemotherapy no
77 3 + 4 17.2 radiotherapy distant spread yes chemotherapy yes
67 3 + 3 10.6 radiotherapy regional spread yes prostatectomy yes
70 3 + 4 70 radiotherapy localised no radiotherapy no
74 3 + 4 14.7 radiotherapy localised no radiotherapy no
77 3 + 5 6.2 radiotherapy localised no radiotherapy no
73 3 + 4 26.6 radiotherapy localised no close monitoring yes

Approximately three quarters of the patients with
prostate cancer can be cured either with radical prostate-
ctomy or radiation therapy or the combination of these two
modalities [10]. When postoperative PSA falls below 0.01
ng/mL, it shows that all prostatic and malignant tissue was
successfully removed. Still, relapse may occur in one third
of the operated patients. Disease recurrence can usually be
detected earlier by PSA rise than by any imaging result [9].
In case of biochemical failure when the disease remains ex-
clusively loco-regional or oligometastatic an adapted ther-
apy may have the value of a “second line curative treat-
ment”. This possibility explains the importance of the exact
determination of the disease extent. The early management
of small lesions detected by PSMA PET-CT may allow a
better curative rate and a longer survival benefit [11].

PSMA PET-CT also has some limitations. False pos-
itive findings may occur in about 10% of the patients. Be-
nign bone disorders, granulomatous diseases and other ma-
lignancies may stay behind these perturbations. False nega-
tive results may occur at low PSA level as mentioned before
and also in neuroendocrine prostate cancer [3]. These lim-
itations contribute to explain why PSMA PET-CT has not
become a standard of care in primary staging of prostate
cancer. Nevertheless, its use is recommended by the guide-
line of the European Association of Urology at biochemical
recurrence [6,12]. Our findings are in line with the inter-
national guideline. We believe that the target volume can
be more precisely determined for radiation therapy even in
case of pelvic recurrence, allowing a better tumour control
and the minimisation of side effects in the same time.

Finally, we mention that PSMA ligands coupled with
gamma and beta emitting 177Lu or alfa emitting 225Ac or
227Th may allow targeted radioligand therapy of metastatic
prostate cancer [3].

5. Conclusions
18F-JK-PSMA-7 PET-CT is a useful diagnostic tool.

The examination can lead to change the treatment decision
at primary staging as well as at biochemical recurrence. The
results of this pilot study may support the strategy that pa-

tients with biochemical recurrence following radical prosta-
tectomy receive salvage radiotherapy to the prostate bed
and the pelvic lymphatic regions without any imaging ex-
amination when PSA <1 ng/mL.
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