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Contemporary Approaches: An Overview by Dr Ross
The diagnosis of prostate cancer (PCa) has changed substantially over the last decade. An increased under-
standing of disease behavior has led to the development of more specific biomarkers that may limit the 
numbers of prostate biopsies performed as well as the overdiagnosis of low-grade disease. We have concur-
rently seen the refinement of imaging techniques such as multiparametric magnetic resonance imaging 
(mpMRI), which can also limit overdiagnosis and aid in the discovery of clinically significant disease. We 
now have various options for performing ultrasound-guided biopsies, including transperineal and transrectal 
approaches. In this article, we gather perspectives on contemporary pathways toward the diagnosis of PCa 
from experts practicing in large urology practice groups and academia.

Where Are We in 2024? Drs Lazarovich, Dahmen,  
and Sidana Weigh In
Prostate cancer diagnosis has witnessed remarkable advancements in recent years, ushering in a new era of 
precision and effectiveness. One noteworthy stride in PCa diagnosis is the revolution sparked by mpMRI.1,2 
Over the past decade, mpMRI has emerged as a game changer, providing detailed images that enable clini-
cians to better detect and characterize cancerous lesions and to improve the risk stratification of PCa.3 The use 
of mpMRI has improved the diagnosis rate of clinically significant PCa (csPCa) and lowered the diagnosis rate 
of non-csPCa,4,5 reducing unnecessary biopsies and mitigating the harmful impact on quality of life as a result 
of overtreatment.

Prostate Cancer



38 Reviews in Urology   |   2024, Vol 23, Issue 1

Contemporary Approaches to Diagnosing Prostate Cancer

In tandem with the mpMRI revolution, the advent of 
PCa biomarkers has added another layer of sophis-
tication to the diagnostic process. The combina-
tion of mpMRI with prostate-specific antigen (PSA) 
density and other biomarkers has proven to be a 
valuable set of prognostic factors.6 Genomic testing, 
including platforms such as Decipher (Veracyte Labs 
SD), Prolaris (Myriad Genetics, Inc), and Oncotype 
DX (Exact Sciences Corporation),7 supports patient 
management decisions by helping make the choice 
between active surveillance and active treatment. 
Emerging biomarkers such as the Stockholm 
biomarker also promise to enhance diagnostic power 
by potentially addressing gaps and obstacles associ-
ated with PSA screening.8

Over the past few years, biopsy techniques have 
undergone a paradigm shift, first with the wide adop-
tion of mpMRI-guided fusion biopsies and more 
recently with the transperineal approach, which has 
gained prominence both as an “in-office” and as 
an “operating room” procedure. The transperineal 
approach has been demonstrated to have compa-
rable cancer detection to transrectal biopsy, with 
the theoretical advantage of lower risk of infectious 
complications. Two recently published randomized 
trials showed no significant difference in infections 
between the 2 approaches, although transperineal 
biopsies being performed without periprocedural 
routine antibiotics highlights the approach’s lower risk 
of bacterial seeding.9,10

Contemporary PCa diagnosis has undergone a 
seismic shift over the past decade. The integra-
tion of mpMRI, biomarkers, and fusion biopsy has 
enhanced diagnostic accuracy and risk stratification 
and has empowered patients and clinicians by giving 
them a more informed and personalized approach 
to treatment, such as PCa focal therapy.11 Moreover, 
the transperineal approach to prostate biopsy has 
the potential to minimize morbidity from infectious 
complications without excessive antibiotic use and to 
promote antibiotic stewardship in the process.

PCa Diagnosis Today:  
Dr Millot and Shoag
My practice on the East Side of Cleveland consists 
of a racially and ethnically diverse population, with 
a considerable number of patients who may be at 
higher risk for PCa mortality. Prostate cancer diag-
nosis begins with an elevated, age-adjusted PSA 
measurement. We do not routinely perform digital 
rectal examination based on existing data from large, 
randomized studies (the Prostate, Lung, Colorectal, 
and Ovarian Cancer Screen Trial; PROBASE; and 
GÖTEBORG-2 trials), which have not shown a benefit 
to digital rectal examination, particularly when using 
MRI.12-14 Patients with an elevated, age-adjusted PSA 
level will generally undergo a 4Kscore test. Some 
data suggest that using 4Kscore before MRI opti-
mizes tradeoffs in that use of MRI in patients with a 
low (<5%) or substantially elevated (>23%) 4Kscore 
does not influence their risk of csPCa at biopsy.15 
We use the 4Kscore because of its considerable 
validation in the United States, including in African 
American populations, and because we have not 
had issues with patients incurring out-of-pocket 
expenses with the test.16,17 In patients with more than 
1 elevated PSA screening result, we order a 4Kscore 
test and MRI concurrently. The rationale for both 
triage tests is that the 4Kscore test serves as a safety 
net for potentially aggressive lesions that are invisible 
on MRI scans, an approach analogous to ongoing 
randomized trial protocols.18 Though the manufac-
turer recommends a 4Kscore threshold of at least 
7.5% (probability of having aggressive disease), we 

ABBREVIATIONS
csPCa clinically significant prostate cancer
GG Grade Group
mpMRI multiparametric magnetic resonance imaging
PCa prostate cancer
PI-RADS Prostate Imaging Reporting and Data System
PSA prostate-specific antigen
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communicate results as a risk continuum; if a patient 
has a negative MRI finding, biopsy is frequently 
avoided above this threshold.
Patients with an elevated 4Kscore or with Prostate 
Imaging Reporting and Data System (PI-RADS) level 4 
or 5 lesions as well as many patients with PI-RADS 3 
lesions on MRI scans (depending on their risk toler-
ance and other factors) will undergo prostate biopsy. 
These biopsies are generally done transperineally with 
anesthesia in an ambulatory setting. Both system-
atic biopsies (a modified Barzell template of 20 core 
samples) and targeted biopsies (5-6 cores per lesion) 
are performed. We perform our transperineal biopsies 
with propofol (but no laryngeal mask airway or endo-
tracheal tube), local anesthesia (Marcaine; Pfizer), 
and intravenous ketorolac tromethamine. We believe 
that anesthesia improves patient comfort. Although 
in-office biopsies are generally tolerated, the biopsy 
experience can be negative for some patients. Our 
practice is structured to efficiently perform more than 
10 biopsies with anesthesia in a morning. We avoid 
biopsy of the transition zone and bladder neck to 
minimize the risk of retention, assuming that there 
are no MRI-revealed lesions in these locations. In our 
experience, biopsy retention rates are below 1%, and 
with the transperineal approach using anesthesia, 
we find no downside to comprehensive sampling. 
Despite the lower risk of infection with transperineal 
biopsy than with transrectal biopsy, we give antibiotic 
prophylaxis (ceftriaxone) because the risk of infection 
is still present (particularly for patients with a history 
of urinary tract infections or bladder stones), and in 
our experience, with antibiotics, the risk of infection 
approaches approximately 1 in 1000 biopsies.
For most patients with a negative biopsy, we refer 
them back to their primary care practitioner for routine 
PSA screenings, given the low likelihood of disease 
and our extensive sampling. For patients with Grade 
Group 1 (GG1) disease and for many patients with 
GG2 disease, we generally recommend surveil-
lance. Notable exceptions include patients with GG1 
disease and a PI-RADS 5 lesion, whom studies show 
are at risk of progression to GG3 or higher disease 
on surveillance, as well as patients with cribriform or 
intraductal patterns on histology, for whom European 

Association of Urology guidelines recommend 
treatment.19,20

An Integrative Approach With 
Biomarkers, MRI, and Biopsy 
Techniques: Drs Fu and Eifler
Despite ongoing debates surrounding overdiag-
nosis and unnecessary biopsies, PSA remains the 
most widely used biomarker for the diagnosis of 
PCa. No biomarker has yet supplanted PSA, though 
novel tests, such as SelectMDx (MDxHealth), ExoDx 
(Bio-Techne), and the Prostate Health Index, may be 
employed adjunctively to reduce biopsy frequency. 
Studies indicate that increased adoption of biomarker 
testing could potentially avert 26% to 33% of pros-
tate biopsies, with a low risk of missed diagnoses 
(3%-7%).21 Data from prospective trials are necessary, 
however, to determine the most beneficial clinical 
scenarios in which to use biomarkers. In our practice, 
these PSA adjuncts are used sparingly. In certain clin-
ical conditions, such as in patients with elevated PSA 
values and ambivalent MRI results, such tests may be 
used as a tiebreaker.
Multiparametric MRI of the prostate has become an 
important tool in PCa diagnosis and surgical planning. 
Magnetic resonance imaging fusion biopsy tech-
niques have a 30% higher detection rate for csPCa 
than traditional systematic biopsy.22,23 The improve-
ment in PCa localization has allowed the develop-
ment of focal therapy for PCa, as well. In addition to 
MRI, emerging techniques—such as robot-assisted, 
in-bore, MRI-targeted biopsy and integrated MRI/
positron emission tomography–computed tomog-
raphy fusion biopsy with prostate-specific membrane 
antigen radiolabeled with 68Ga—might further 
enhance detection rates,24,25 though clinical evidence 
of their superiority remains limited. Though the 
improvement in accuracy yielded by MRI scans may 
guide clinical decision-making, it should be noted that 
prostate MRI remains expensive and has not demon-
strated improvement in survival outcomes. Long wait 
times for prostate MRI may raise patient anxiety at an 
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already-stressful time. In our practice, the decision 
to pursue MRI before initial prostate biopsy is there-
fore individualized based on shared decision-making. 
For patients undergoing a second biopsy, such as 
patients on active surveillance or patients with prior 
negative biopsies, most will have undergone prostate 
MRI.
Once the decision has been made to pursue biopsy, 
the next decision is whether to pursue a transperi-
neal or a transrectal approach. Empirically, transper-
ineal biopsy is associated with increased discom-
fort but fewer infections compared with transrectal 
approaches. A systematic review indicated a higher 
detection rate of csPCa per patient and per lesion in 
MRI-guided transperineal biopsies than in MRI-guided 
transrectal biopsies.26 Recent randomized controlled 
trials, such as the ProBE-PC and PREVENT trials, 
have investigated biopsy-associated complications.9,10 
The ProBE-PC trial found no significant differences in 
overall complication rates, infection rates, or urinary 
retention rates between the transrectal and trans-
perineal groups. The PREVENT trial also reported 
no significant differences in infectious rates between 
transperineal and transrectal biopsies. With infection 
rates of 1% to 2%, respectively, at baseline, however, 
the trials were underpowered to detect small differ-
ences in infection rates. In our practice, initial biopsy 
is typically transrectal, though patients undergoing a 
second biopsy will usually undergo a transperineal 
biopsy.
In summary, contemporary PCa diagnosis is char-
acterized by a nuanced integration of PSA testing, 
advanced biomarkers, MRI technologies, and both 
transrectal and transperineal biopsy methods. 
Ongoing research seeks to optimize accuracy, patient 
comfort, and cost-effectiveness.
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