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Introduction Prostate cancer (PC) remains a significant global health burden, necessitating accurate 
staging for optimal treatment planning. Conventional imaging methods, including multiparametric 
magnetic resonance imaging (mpMRI), computed tomography (CT), and bone scintigraphy (BS), exhibit 
limitations in sensitivity and specificity. Gallium-68 prostate-specific membrane antigen positron emis-
sion tomography/computed tomography (⁶⁸Ga PSMA-PET/CT) has emerged as a promising alternative, 
with potential advantages in staging accuracy.
Material and methods A comprehensive review of current literature was conducted to assess the role 
of ⁶⁸Ga PSMA-PET/CT in primary PC staging. The diagnostic performance of PSMA-PET/CT was com-
pared with conventional imaging techniques in detecting locoregional and distant metastases. Studies 
evaluating sensitivity, specificity, and clinical utility in treatment decision-making were analyzed.
Results ⁶⁸Ga PSMA-PET/CT demonstrated superior sensitivity and specificity in detecting lymph node 
and distant metastases compared to conventional imaging. It enables earlier and more precise disease 
staging, potentially reducing the need for multiple imaging modalities. Emerging evidence suggests its 
role in guiding therapeutic strategies, particularly in high-risk and recurrent PC cases. Despite its advan-
tages, limitations such as accessibility, cost, and occasional false-negative findings must be considered.
Conclusions ⁶⁸Ga PSMA-PET/CT represents a transformative diagnostic tool for PC staging, offering en-
hanced accuracy compared to traditional imaging. Its integration into clinical practice could streamline 
diagnostic pathways, improve treatment selection, and potentially optimize patient outcomes. Further 
research and cost-effectiveness analyses are needed to establish its widespread implementation.
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INtROdUCtION

Prostate cancer (PC) is the second-most-prevalent 
malignancy globally and the fifth leading cause of 

cancer-related deaths among males [1]. The Ameri-
can Cancer Society predicted approximately 288,300 
new cases of PC and 34,700 deaths attributed to the 
disease in 2023 [2]. 
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For accurate local tumour staging, seminal vesicle 
(SV) invasion (SVI) and extracapsular extension 
(ECE) are critical parameters, and prostate mag-
netic resonance imaging (MRI) is the worldwide 
standard imaging technique [3]. Traditional meth-
ods for evaluating locoregional lymph node metas-
tases (LNMs) and remote metastatic spread typi-
cally involve computed tomography (CT) and bone  
scintigraphy (BS). However, the sensitivities of those 
modalities remain modest at approximately 42%  
for CT and 79% for BS [4, 5]. Consequently, patients 
often require multiple imaging procedures before 
treatment, to precisely evaluate the disease stage. 
From a public health perspective, the rising num-
ber of new PC cases and, in turn, patients waiting  
for rapid radiological imaging, demand optimised 
staging protocols. Therefore, this study aimed to 
assess the feasibility of single-stage examination 
of primary PCa with the utilisation of single, nov-
el diagnostic tool. Investigating gallium-68 pros-
tate-specific membrane antigen positron emission 
tomography/CT (68Ga PSMA-PET/CT) presents  
an encouraging avenue for addressing this question. 
Leveraging the advanced imaging capabilities of this 
diagnostic technique potentially offers a feasible so-
lution for conducting a single-stage examination  
to diagnose primary PC. This cutting-edge technol-
ogy holds the potential to streamline the diagnostic 
process, providing valuable insights into the feasibil-
ity of a more efficient and comprehensive approach 
to PCa staging.
The aim of this review is to evaluate the potential  
of 68Ga PSMA-PET/CT as a primary diagnostic tool  
in prostate cancer staging. Specifically, we aim to com-
pare its diagnostic accuracy with conventional imag-
ing techniques, assess its clinical applications in dif-
ferent stages of prostate cancer, and explore its role  
in guiding treatment decisions. Additionally, we dis-
cuss the limitations and economic implications of inte-
grating PSMA-PET/CT into routine clinical practice.

ImAGING teChNOLOGIes IN pRImARY  
stAGING

T-staging (magnetic resonance imaging)

T2-weighted MRI is the preferred method for local 
staging, renowned and commonly accepted in in-
ternational guidelines with standardised protocol. 
A meta-analysis by Caglic et al. [6] showed that the 
sensitivity and specificity for extraprostatic exten-
sion (EPE) were 0.57 (95% confidence interval [CI]: 
0.49–0.64) and 0.91 (95% CI: 0.88–0.93), respectively. 
For SVI, the sensitivity was 0.58 (95% CI: 0.47–0.68), 
and the specificity was 0.96 (95% CI: 0.95–0.97) [6]. 

N-staging (magnetic resonance imaging  
and computed tomography)

MRI (T1-T2-weighted) and abdominal CT indirectly 
evaluate nodal invasion by examining the lymph 
node (LN) size. Typically, LNs with short axes mea-
suring >8 mm in the pelvic region and >10 mm out-
side the pelvis are indicative of malignancy. Reduc-
ing these threshold values increases the sensitivity 
but decreases the specificity, making the optimal size 
threshold uncertain [7, 8]. The sensitivities of CT and 
MRI for detecting LN involvement are <40% [9, 10].  
Significantly, the sensitivity of identifying micro-
scopic LN invasion through CT scans is <1% in pa-
tients with International Society of Urological Pa-
thology (ISUP) grade <4, prostate-specific antigen 
(PSA) level <20 ng/ml, or localised disease [11–13]. 
In summary, such methods show limited sensitiv-
ity and specificity for N-staging and might not be  
an optimal option for identifying lymph nodes in-
volvement.

M-staging (bone scintigraphy)

The 99mTc bone scan (BS) is a widely used conven-
tional imaging technique that exhibits high sensitiv-
ity in assessing the pattern of active bone formation 
across the entire skeleton, aiding in the detection  
of both malignant and benign diseases. In a meta-
analysis assessing its effectiveness, BS demonstrat-
ed a sensitivity and specificity of 79% and 82%, re-
spectively [14]. Notably, the diagnostic output of BS 
is significantly affected by factors such as the clini-
cal stage, PSA level, and ISUP grade of the tumour 
[15]. A retrospective study of 703 patients with new-
ly diagnosed PC who were referred for BS showed 
the association between age, PSA level, and Glea-
son score (GS). The findings revealed a substantial 
increase in the incidence of bone metastases with 
higher PSA levels and GS [16]. These factors play 
crucial roles in determining the likelihood of detect-
ing bone metastasis through BS.

PRosTaTe-sPeCIfIC MeMbRaNe 
ANtIGeN pOsItRON emIssION 
ToMogRaPhy/CoMPuTed 
tOmOGRAphY 

biological principles and clinical applications

PSMA-PET/CT is an advanced imaging modality de-
signed to identify PC cells. This technique utilises  
a radioactive substance that specifically targets PSMA, 
a protein expressed by PC cells. The PSMA PET preci-
sion surpasses that of other imaging modalities com-
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monly employed for PC detection. While PSMA ex-
pression is evident in both normal prostate epithelium 
and PC cells, it is also detected in other tissues such as 
the kidneys, small intestine, and salivary glands. No-
tably, PSMA expression in PC cells is approximately 
1000-fold higher than that in normal tissues [17].
Elevated PSMA expression has been observed  
in PCa cells, not only in primary focus but also 
in lymph nodes, soft tissues, and bone metasta-
ses [18]. Additionally, PSMA is expressed during  
the neovascularisation of various tumours and their 
metastases [19, 20]. While PSMA expression has 
been noted in benign granulomatous and inflam-
matory diseases, the precise mechanisms govern-
ing PSMA uptake have not been fully elucidated.  
However, tracer accumulation in neovascular pro-
cesses, reduced vascular permeability, heightened 
blood flow during inflammation, and other non-
specific elements may be contributing factors. 
PSMA expression has also been observed in di-
verse bone-related illnesses and conditions [21–23].  
The positive correlation between increased PSMA 
expression, higher GS, and the development of 
metastatic disease further underscores the signifi-
cance of PSMA as a valuable target in PC imaging  
[24–26]. In contemporary PCa treatment, urolo-
gists are increasingly integrating PSMA-PET/CT  
as a standard imaging tool. The evolving body  
of evidence, encompassing its performance across 
diverse PCa stages, along with the incorporation  
of insights from new tracers, has fuelled a collective 
effort among urologists to optimise the application 
of this technology. While this tool is regularly uti-
lised in metastatic scenarios, where it might out-
perform traditional imaging methods and potential-
ly guide treatment decisions, interest in extending 
its utility to localised PC has increased, particularly 
in high-risk cases [27].

Prostate cancer recurrence detection

Biochemical recurrence (BCR) in PC, i.e. signalling 
recurrence following curative-intent treatments 
such as prostatectomy or radiation therapy, is char-
acterised by elevated PSA levels. BCR affects approx-
imately 4 in every 10 patients with PC, with approxi-
mately a quarter experiencing clinical recurrence 
after 7–8 years [28]. Despite advancements in MRI 
technology, pinpointing specific BCR sites through 
imaging has proven challenging. The clinical signifi-
cance of disease detection lies in directing effective 
treatment planning and minimising the unnecessary 
treatment and its associated side effects [29].
Conventional imaging methods, such as BS and CT, 
exhibit limited accuracy in identifying metastases 

to lymph nodes and bones, particularly among pa-
tients with low PSA levels. In this scenario, MRI 
has emerged as the preferred approach for detect-
ing local recurrence, boasting a sensitivity of ap-
proximately 75%. However, even though MRI out-
performs conventional imaging, its primary utility 
lies in identifying local recurrence. For patients with 
low PSA levels, experiencing BCR, radiation thera-
py of the prostate bed is the first-line salvage treat-
ment, making the identification of local recurrence 
a critical but not the sole determinant for treatment 
adjustments.
In the last 5 years, 68Ga PSMA-PET/CT has become 
a revolutionary imaging technique for detecting PC 
relapse. Numerous studies have consistently illus-
trated that PSMA exhibits superior sensitivity and 
specificity compared to traditional approaches or 
choline PET, particularly in identifying tumour re-
currence, especially in patients with low PSA levels 
(<1.0 ng/ml) [30]. While promising results suggest 
a significant clinical impact in altering approaches 
based on PSMA PET evaluations of BCR, dem-
onstrating improvements in long-term outcomes  
is crucial to validate the clinical utility of this trans-
formative molecular imaging technique [31].
While PSMA-PET/CT enhances the detection  
of metastases in biochemically recurrent pros-
tate cancer, its impact is further underscored  
by the recognition of metastasis-free survival (MFS) 
as a validated intermediate endpoint in localised 
prostate cancer. Recent guidelines highlight MFS as 
a crucial marker for evaluating the effectiveness of 
treatment strategies in patients without detectable 
metastases on conventional imaging but with bio-
chemical recurrence. Incorporating PSMA-PET/CT  
findings into this framework may refine risk strati-
fication and treatment selection, as discussed in 
Miszczyk et al. [32].

detection of lymph node involvement 

In a study by Van Leeuwen et al. [33], the main ob-
jective was to scrutinise the precision of 68Ga PSMA-
PET/CT for LN staging in patients diagnosed with 
intermediate- and high-risk PC. Their findings indi-
cate that 68Ga PSMA-PET/CT is a promising alter-
native to current imaging techniques for LN staging 
in patients with PC undergoing radical prostatec-
tomy (RP) [33].
Cytawa et al. [34] used 68Ga PSMA-PET/CT for stag-
ing in 82 men with PC. They found PSMA-positive 
disease in 83% of patients, and 80.5% of primary 
tumours were visualised. PSMA-avid lymph nodes 
were present in 20.7% of patients, and distant dis-
ease was identified in 17.1% of patients. The maxi-
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mum standardised uptake value (SUVmax) of primary 
tumours was weakly correlated with PSA levels and 
GS. LN metastasis detection had a 35.0% sensitiv-
ity, 98.4% specificity, 63.6% positive predictive value 
(PPV), 95.0% negative predictive value (NPV), and 
93.0% accuracy [34].
In another study, patients diagnosed with PC 
were compared based on whether they underwent  
68Ga PSMA-PET/CT or conventional imaging alone. 
The analysis focused on predicting clinical regional 
node-positive disease, metastatic disease, and the 
treatment received. Of 6,139 patients, 14% received 
a staging PET scan, 40% had conventional imaging 
without a PET scan, and 45% had no recorded PET 
or conventional imaging. Over time, the proportion 
of patients undergoing staging PET increased, espe-
cially in the high-risk group. After adjusting for the 
grade, patients who underwent PET had a higher 
proportion of cN1 disease, but not cM1 disease, com-
pared to those who had conventional imaging alone 
[35]. The results suggest an increasing use of PET 
imaging, particularly for patients with high-risk PC, 
and hints at its potential contribution to improved 
nodal disease detection, possibly optimising patient 
selection for definitive PC treatment.
In summary, 68Ga PSMA-PET/CT has emerged  
as a valuable staging tool for individuals initial-
ly diagnosed with intermediate- to high-risk PC.  
It demonstrates effectiveness in detecting nodal  
and distant metastases. Nevertheless, PSMA-PET/CT  
is constrained in low-risk diseases due to the rela-
tively low occurrence of extraprostatic extension.

Could PRosTaTe-sPeCIfIC 
MeMbRaNe aNTIgeN 
pOsItRON emIssION 
ToMogRaPhy/CoMPuTed 
tOmOGRAphY GUIde the tReAtmeNt 
of PRosTaTe CaNCeR?

Accurate staging is a critical factor through which 
PSMA-PET/CT can influence treatment strate-
gies. Traditional imaging modalities, such as BS  
and CT scans, may sometimes miss small metastat-
ic lesions. In contrast, PSMA-PET/CT has shown 
superior sensitivity, particularly for detecting  
LN metastases and distant organ involvement.  
This enhanced sensitivity can lead to a more precise 
determination of the extent of the disease, influenc-
ing decisions regarding the treatment intensity  
and modality.
Lima et al. [36] focused on PSMA-PET/CT for the 
initial assessment of intermediate- and high-risk 
PC. Patients were categorised based on whether 
additional imaging modalities were used alongside  

PSMA-PET/CT. The results of 57 patients were gath-
ered, with 77.2% (n = 44) having a CT scan or bone 
scan (BS) prior to PSMA-PET/CT. Prostate cancer 
management strategy was changed in 61.4% (n = 27),  
when PSMA-PET/CT was performed following  
CT and BS. BS and CT results were consistent with 
PSMA-PET/CT in 43.2% and 44.8%, respectively. 
In 30 cases, a curative strategy was used based on 
PSMA-PET/CT findings. PSMA-PET/CT revealed 
a negative predictive value of 95.2% in 23 patients 
submitted to radical prostatectomy with bilater-
al pelvic lymphadenectomy. Prostate SUV values  
on preoperative PSMA-PET/CT correlated with ini-
tial PSA, ISUP grade, PC risk staging, and presence 
of extraprostatic lesions [36]. 
The superior sensitivity of PSMA-PET/CT in de-
tecting subclinical metastases has notable implica-
tions for prostate cancer treatment strategies. This 
imaging modality often identifies oligometastatic 
lesions that remain undetected by conventional im-
aging techniques, leading to a phenomenon known 
as stage migration. Patients initially considered  
to have localised disease may be reclassified as oligo-
metastatic, prompting reconsideration of treatment 
approaches.
The detection of oligometastatic disease has opened 
new avenues for personalised therapies. Local ther-
apies have shown efficacy in treating oligometa-
static lesions, offering potential benefits in delaying 
disease progression and improving survival out-
comes [37, 38]. Furthermore, metastasis-directed 
therapy (MDT) is increasingly being employed in 
patients with low-volume metastatic prostate can-
cer, demonstrating promise in prolonging progres-
sion-free survival and delaying the need for system-
ic treatments. Recent evidence also suggests that  
MDT can improve clinical outcomes in carefully 
selected patients with oligometastatic disease, em-
phasising the role of targeted interventions in this 
population [39].
By facilitating the identification of patients with 
limited metastatic burden, PSMA-PET/CT enhanc-
es the ability to apply these personalised treatment 
strategies. The precise detection of metastases al-
lows clinicians to tailor therapeutic interventions 
more accurately, integrating local and metastasis-
directed therapies into the management plans  
of patients who may have previously been man-
aged with systemic therapy alone. This integration 
underscores the evolving role of PSMA-PET/CT  
not only as a diagnostic tool but also as a pivotal 
component in guiding contemporary prostate can-
cer treatment.
Taking the abovementioned data into consider-
ation, it may be speculated that indeed PSMA-PET/
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had similar cancer detection rates. However, MRI 
outperformed 68Ga PSMA-PET/CT in detecting EPE 
and SVI. In the evaluation of T staging, MRI was the 
reference imaging modality. In summary, those stud-
ies indicate that both modalities have similar accura-
cies in detecting and localising PC foci. 68Ga PSMA-
PET/CT shows better sensitivity and detection rates, 
whereas MRI performs better at identifying EPE  
and SVI. Therefore, MRI is still the reference imag-
ing modality for T-staging evaluation [43]. 
Li et al. [44] conducted a study involving a consecu-
tive cohort of 115 patients who underwent both tools. 
They showed that 68Ga PSMA-PET/CT exhibits su-
perior diagnostic performance, especially in terms of 
specificity, compared to MRI in individuals suspected 
of having PC, with PSA levels of 4–20 ng/ml. Addition-
ally, the uptake values of 68Ga PSMA-PET/CT (SUV 
max or SUV ratio) were positively correlated with the 
GS, suggesting the potential use of this imaging mo-
dality as a noninvasive tool for predicting PC risk and 
determining malignancy severity. The findings reveal 
that 68Ga PSMA-PET/CT exhibits a superior sensitiv-
ity for detecting ECE in comparison to MRI, while 
there is no significant difference in detecting SVI [44]. 
While BS plays an essential role in the overall stag-
ing of PC, particularly in identifying bone metasta-
ses (M-staging), its direct contribution to T-staging 
is limited. T-staging is typically performed using 
other imaging modalities, such as MRI [45].

Prostate-specific membrane antigen positron 
emission tomography/computed tomography  
for N-staging

The N staging of PC involves the assessment of LN 
involvement. Determining whether PC has spread 
to nearby LN plays a crucial role in cancer staging 
that influences treatment decisions and prognosis.
In a randomised controlled trial comparing 68Ga PSMA- 
-PET/CT with conventional CT and BS, G68Ga PSMA- 
-PET/CT was superior to other tools in LNM detec-
tion, both in sensitivity and specificity. Additionally, 
CT and BS identified more equivocal lesions com-
pared to 68Ga PSMA-PET/CT, and CT and BS result-
ed in superior radiation exposure than 68Ga PSMA-
PET/CT [46]. 
In a recent meta-analysis that evaluated LNM iden-
tification using MRI and 68Ga PSMA-PET/CT, the 
PSMA-PET/CT exhibited superior sensitivity and 
comparable specificity. Moreover, 68Ga PSMA-PET/
CT has more positive outcomes in detecting smaller 
LN than MRI [47].
Summarising, there is a growing body of evidence 
justifying the sole use of PSMA-PET/CT in N-stag-
ing of prostate cancer.

CT might in fact guide the therapeutic decisions 
in PC treatment. However, due to the lack of long-
term follow-up of the patients treated based on the 
PSMA-PET/CT findings, it is still too early for the 
introduction of this diagnostic modality into the di-
agnostic algorithms and guidelines. 

PRosTaTe-sPeCIfIC MeMbRaNe  
ANtIGeN pOsItRON emIssION  
ToMogRaPhy/CoMPuTed  
tOmOGRAphY As A sINGLe  
dIagNosTIC Tool foR PRosTaTe  
CANCeR stAGING

Prostate-specific membrane antigen positron 
emission tomography/computed tomography for 
T-staging

Precisely evaluating T-staging is vital to determine 
the most suitable treatment course, thereby en-
hancing the likelihood of achieving the longest pro-
gression-free survival. Comprehension of the spatial 
correlation among the suspected lesion and nearby 
critical structures is crucial for effective surgical 
and intensity-modulated radiotherapy planning. 
MRI has been the traditional approach [40]. How-
ever, detecting subtle signs depends on the subjec-
tive evaluation of neurovascular symmetry and focal 
low-signal intensity in the SV or periprostatic fat. 
CT plays a restricted role in primary PC diagnosis and 
is primarily employed for distant staging in patients 
with PC or for assessing LNM and bone metastases in 
metastatic PC cases. Despite its common usage in PC 
management, CT imaging lacks adequate soft tissue 
contrast and targeted molecular information [41].
Prostate MRI was initially used for staging in males 
with known PC before treatment. In this setting, 
prostate MRI provides information on the presence 
or absence of ECE or the involvement of the neuro-
vascular bundles and SV, thus helping to differenti-
ate stage T2 disease from locally advanced disease.
Studies have compared PSMA-PET/CT and MRI. 
Berger et al. [42] compared both techniques with his-
topathological analysis of prostatectomy specimens. 
Their findings revealed that PSMA-PET/CT exhibits 
supreme sensitivity in PCa lesions detection com-
pared to MRI. All 50 histopathologically confirmed 
index lesions were identified by PSMA-PET/CT,  
achieving a detection rate of 100%, while MRI de-
tected 47 (94%) lesions. Moreover, PSMA-PET/CT 
demonstrated superior sensitivity for localising index 
lesions compared to MRI (81.1% vs 64.8%) [42]. 
Another study comparing both modalities in patients 
with intermediate- and high-risk PC found that  
68Ga PSMA-PET/CT, MRI, and a combination of both 



57
Central European Journal of Urology

vic LNs and extra-pelvic LNs, and outperformed BS 
in detecting bone lesions. Utilisation of 68Ga PSMA-
-PET/CT resulted in management changes for 11 pa-
tients. Those findings suggest potential advantages 
of using 68Ga PSMA-PET/CT over other modalities 
in PC diagnosis and staging, particularly in terms  
of specificity, accuracy in detecting LNs, and impact 
on patient management. However, further research 
and larger populations are needed for confirmation.

eCONOmIC AspeCts

Several studies have explored the cost implications 
of utilising PSMA-PET/CT in different healthcare 
settings. Holzgreve et al. [51] found that in Europe 
and the US, PSMA-PET/CT is generally associated 
with increased costs. Notably, the scan duration 
plays a significant role in determining the cost-ef-
fectiveness. Despite the higher upfront costs, the 
expenses related to achieving an accurate diagnosis 
through 68Ga PSMA-PET/CT appear to be reason-
able when compared to the potential downstream 
costs associated with inaccurate diagnosis [51].

lIMITaTIoNs of PRosTaTe-sPeCIfIC 
MeMbRaNe aNTIgeN PosITRoN  
eMIssIoN ToMogRaPhy/CoMPuTed 
tOmOGRAphY

Although it is a rapid and noninvasive imaging 
modality, it has limitations and potential side ef-
fects. The efficacy of 68Ga PSMA-PET/CT can be 
influenced by various factors, such as dual-time-
point acquisition, androgen deprivation therapy, 
forced diuresis, and hydration. Although patients 
undergoing 68Ga PSMA-PET/CT are subjected  
to radiation, the dose is relatively low [52]. Notably, 
the risk of cancer mortality due to serial radiation 
exposure through CT, estimated at approximately 
2% over 30 consecutive years of annual exposure,  
is considered negligible for most patients who un-
dergo several 68Ga PSMA-PET/CT scans during 
their lifetime [53].
Difficulties in interpreting 68Ga PSMA-PET/CT im-
ages may occur for patients who have trouble remain-
ing still during the scan, possibly necessitating repeat 
imaging or sedation to improve the image quality. Ad-
ditionally, variations in the timing of tracer adminis-
tration and SUV measurements can introduce inter-
departmental and international differences [54, 55].
Clinically, the effectiveness of 68Ga PSMA-PET/CT 
for detecting PC has been extensively documented, 
with positive scans observed in most patients with 
suspected cancer (approximately 83%), demonstrat-
ing high specificity.

Prostate-specific membrane antigen positron 
emission tomography/tomography for M-staging

Conventional imaging techniques are valuable for 
detection of distant metastases, and CT can identify  
sclerotic bone lesions and metastases in internal or-
gans. Nonetheless, CT has produced positive results 
in only 14% of cases [48].
Accurately diagnosing bone metastasis in PC is be-
coming increasingly important for guiding both lo-
cal and systemic treatments. Globally, both tools 
are utilised for assessing bone metastases in PC.  
In a meta-analysis of a high-volume series con-
ducted by Liu et al. [49], the effectiveness of 68Ga 
PSMA--PET/CT with various radioligands was com-
pared to that of MRI with different parameters. 
This comprehensive review and network meta-anal-
ysis of diagnostic tests, involving 45 studies with  
2,843 patients and 4,263 lesions, recommended the 
use of 68Ga PSMA-PET/CT for diagnosing bone me-
tastasis in patients with PC.
68Ga PSMA-PET/CT surpasses planar BS in detect-
ing affected bone regions and assessing the overall 
involvement of the bones in patients with PC. 
In a comparative study by Pyka et al. [50], bone 
metastasis was diagnosed in 60% of patients.  
68Ga PSMA-PET/CT demonstrated sensitivities and 
specificities ranging from 98.7% to 100% and 88.2% 
to 100%, respectively, for overall bone involvement. 
In contrast, for BS, the values were 86.7–89.3%  
for sensitivity and 60.8–96.1% for specificity  
(p <0.001), considering “optimistic” or “pessimistic” 
classifications of equivocal lesions. A region-based 
analysis of 1,115 bone regions with 410 metastases 
showed a PSMA-PET/CT sensitivity and specificity 
of 98.8–99.0% and 98.9–100%, respectively, while BS 
demonstrated a sensitivity of 82.4–86.6% and speci-
ficity of 91.6–97.9%. 68Ga PSMA PET/CT exhibited 
superior performance in all subgroups, except for 
the patient-based analysis of mCRPC [50].

Prostate-specific membrane antigen positron 
emission tomography/computed tomography  
and other diagnostic modalities in high-risk 
prostate cancer

Hirmas et al. [26] compared the diagnostic efficacy of 
68Ga PSMA-PET/CT with that of CT, MRI, and BS for 
the primary staging of 21 patients with high-risk PC. 
68Ga PSMA-PET/CT demonstrated a markedly in-
creased concordance rate with BS, MRI, and CT (90%, 
75%, and 73%, respectively). It exhibited similar pre-
cision to that of MRI in identifying prostate lesions 
but superior accuracy in detecting suspicious pelvic 
LNs. It outperformed CT in detecting suspicious pel-
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The question posed regarding the feasibility of a sin-
gle-stage examination for primary PC before RP de-
termines the potential of PET/PSMA imaging. This 
technology offers a comprehensive and efficient ap-
proach for T-, N-, and M-staging, potentially stream-
lining the diagnostic pathway. However, ongoing 
research and economic evaluations are essential to 
determine the feasibility of its widespread clinical ap-
plication and optimal integration of PSMA-PET/CT 
into the evolving landscape of PC staging protocols.
Economic evaluations underline the possible cost-ef-
fectiveness of 68Ga PSMA-PET/CT, especially when 
considering its impact on treatment outcomes and 
avoidance of futile approaches. The demonstrated 
accuracy of PSMA-PET/CT in guiding treatment 
decisions, as reflected in its superior sensitivity  
and specificity compared to those of traditional 
methods, supports its role in optimising patient se-
lection for definitive treatment.
Retrospective studies offer compelling evidence that 
integrating 68Ga PSMA-PET/CT into the diagnostic 
pathway potentially leads to changes in tactics for 
managing patients diagnosed with PC. The ability  
to identify lesions that may be missed by other imag-
ing modalities, coupled with their impact on treat-
ment decisions, positions PSMA-PET/CT as a trans-
formative tool in the clinical landscape of PC.
In essence, PSMA has emerged not only as a diagnostic 
powerhouse but also as a driver of change in treatment 
strategies. As research continues to validate its long-
term impact on patient outcomes, PSMA-PET/CT  
remains a pivotal player in the pursuit of precision 
medicine for PC management. Whilst PSMA-PET/
CT has significant advantages in detecting PC, its 
limitations include technical challenges, radiation 
exposure, and potential clinical implications, such as 
false-negative results and stage migration. The over-
all effects of those limitations on patient outcomes 
and survival rates require careful consideration.
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Despite its high accuracy compared to that of cross-
sectional imaging, 68Ga PSMA-PET/CT has limita-
tions, such as occurrence of false-negative results, es-
pecially in detecting small nodal metastases below the 
spatial resolution of PET [55]. Mannweiler et al. [56]  
found that 5% of primary PC and 15% of PC metas-
tases show negativity for PSMA on immunohisto-
chemistry. Moreover, the concept of stage migration, 
impacted by the precision of 68Ga PSMA-PET/CT, has 
become a topic of interest. Patients who experience 
upstaging may now represent a more favourable dis-
ease state than others in the updated stage classifica-
tion. While survival rates have improved, no impact 
on individual patient outcomes is evident – a phe-
nomenon commonly referred to as the “Will Rogers 
phenomenon”.
Despite its diagnostic superiority, PSMA-PET/CT 
faces several practical limitations. Accessibility re-
mains a major challenge because this technology  
is not uniformly available across healthcare systems, 
particularly in low-resource settings. Additionally, 
the high costs associated with PSMA ligands and 
PET imaging infrastructure can limit widespread 
adoption. Economic analyses, such as the research 
by Holzgreve et al. [51], highlight that although PS-
MA-PET/CT may reduce downstream costs by im-
proving diagnostic accuracy, the upfront expenses 
are significantly higher compared to conventional 
imaging modalities. These factors necessitate a bal-
anced consideration of cost-effectiveness and re-
source allocation when integrating PSMA-PET/CT 
into routine clinical practice.

CONCLUsIONs

The advent of PSMA-PET/CT imaging for the pri-
mary staging of PC presents transformative poten-
tial for refining diagnostic accuracy and treatment 
planning. Traditional methods, including MRI, CT, 
and BS, have sensitivity limitations, which leads 
to the necessity of multiple imaging procedures  
to comprehensively assess the disease stage, there-
fore prolonging the time-to-treat, which potential-
ly exacerbates oncological outcomes. Integrating  
PSMA-PET/CT, with its high specificity for prostate-
specific membrane antigens, with traditional meth-
ods holds promise for a more efficient and precise 
staging examination.
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