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Salvage surgery for prostate cancer has advanced significantly with
the advent of robotics. Detection of recurrence is a major challenge
for imaging [1]. There is an ongoing need for an accurate imaging
for investigation of recurrent disease and salvage therapy in prostate
cancer [2]. However, with regards to diagnostics in salvage robotic
prostatectomy, what else can we use to improve outcomes?

PSMA PET scanning is a new method of nuclear imaging which
can be used in salvage therapy. Prostate-specific membrane antigen
[PSMA] is a type II transmembrane protein with high expression in
prostate carcinoma cells [3]. This allows for cancer cell targeting [1].
A number of PSMA-targeting molecules are available [4]. These have
been used with similar success compared to choline PET [1]. The
relevance of this is increasing continually increasing especially in the
field of salvage therapy [5].

Mittal et al. demonstrated that gallium labelled PSMA PET/CT is
better to detect recurrence in patients with prostate cancer [1]. A higher
number of lesions viewed and improved contrast uptake is achieved as
compared to 18F-choline PET/CT [1]. This demonstrates high tumour-
to background ratios and good detection rates as a result [6].

Recently, a PSMA-targeted theranostic concept has been
successfully implemented by [5]. Giesel et al. used this technique as
part of assessment for salvage therapy [7]. Gallium labelled PSMA
ligand PET/CT had a dramatic impact on salvage therapy management
[7]. In 50.8 % of the cases the salvage therapy was changed as a result
of imaging. This demonstrates the presented imaging technique of
Gallium PSMA PET/CT could be a key technology for individualized
salvage therapy management in prostate cancer. This again highlights
the ability of this technique to detect recurrence.

Freitag et al. evaluated the reproducibility of the combination of
hybrid PET/MRI and the Gallium labelled PSMA-11 tracer in depicting
lymph node and bone metastases of prostate cancer in comparison
with that of PET/CT [8]. This again demonstrated nodal and osseous
metastases are accurately assessed by hybrid PET/MRI [8]. This
demonstrates PSMA PET can be successfully used to detect lymph
node metastases and bony metastases as part of salvage management.

This was further confirmed by Lutje et al. [9]. Serum PSA levels
in recurrence linearly correlate with uptake of the 68Ga-PSMA ligand
in terms of standardised uptake values [9]. Strongest correlation was
observed for bone metastases [9]. In addition, the serum PSA level
correlated with the number of tumour lesions detected with 68Ga-
PSMA-PET/CT [9]. This can help with selection of patients for PSMA
PET [9] and specific salvage therapies.

Demirci et al., evaluated the diagnostic value of PSMA PET/CT in
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recurrence with low PSA levels [10]. This paper confirms PSMA PET/
CT has a high sensitivity [%79.3] within the patients who has PSA levels
between 0.2-5 ng/ml [10]. Additionally PSMA PET/CT can be used in
patients with very low [<0.2 ng/ml] but increasing PSA levels, which
in many cases may influence the further clinical management [10].
This quite clearly highlights the PSA levels at which PSMA PET can
be useful in salvage therapy diagnostics. Most importantly, it reveals
a high number of positive findings in the clinically important range of
low PSA values [<0.5 ng/mL], which in many cases can substantially
influence the further clinical management [11].

When PSA was below 0.5 ng/mL, the detection rate was 50%. When
PSA was 0.5-2.0 ng/mL, the detection rate was 69% and when PSA was
above 2.0, the detection rate was 86% [12].

There were 42 [89%] positive [PSA 0.48-56] and 5 [11%] negative
studies [PSA 0.21-1.9] [13]. All patients with PSA > 2 had positive
studies [33], compared to 9/14 [64%] patients with PSA <2 [13].

The first evaluation of pelvic extended lymph node dissection
[pPLND] in oligometastatic prostate cancer PSMA PET was conducted
and highlighted a number of points [14]. Retrospective analysis of
35 patients demonstrated after pLND, the immediate biochemical
relapse free rates [PSA never measured less than 0.2ng/ml] was 18%
[14]. This represents the first study of pLND in the setting of nodal
oligometastatic PCA detected by PSMA PET [14]. This demonstrates
the need to improve the accuracy in staging and detection of nodal
micrometastases in salvage therapy [14].

Both primary and metastatic prostate carcinomas and PSMA PET
scanning have been evaluated. This demonstrates rapid and early uptake
of Galiium-68 PSMA within minutes of injection and markedly higher
uptake rates compared to normal tissues [15]. This demonstrated early
imaging of PSMA may offer improved depiction of disease burden
with less confounding bladder or ureteric activity [15]. Additionally
what was also demonstrated was uptake in prostate cancer recurrence
increases significantly over time [16]. Two phase scanning may help
to differentiate between benign lesions and PSMA-expressing prostate
cancer-relapses or —metastases [16]. The overall conclusion here was
early imaging lead to better outcomes.

With the advent of modern fusion biopsy systems, suspicious areas
more accurately assed and increased detection rates are reported [17].
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In this initial analysis, PSMA-PET/MRI in the combination with a
newly developed fusion biopsy system proved as valuable tool for the
detection of recurrent prostate cancer after prior negative prostate
biopsy [18].

In conclusion, PSMA PET has a significant role to play in salvage

therapy, in detection of localised, locally advanced and metastatic
disease as well as treatment.
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