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5-alpha reductase inhibitors (5-ARIs) are widely
prescribed for the management of benign prostatic
hyperplasia and are known to induce morphologi-
cal and metabolic changes in prostatic tissue. This
narrative review summarizes current evidence on
the impact of 5-ARI therapy on multiparametric
magnetic resonance imaging (mpMRI) findings and
the potential clinical implications. While some studies
report reduced discrimination on T2-weighted and

apparent diffusion coefficient (ADC) metrics after long-
term exposure, others suggest improved lesion visibility
due to a more homogeneous benign background. Most
studies found no significant difference in the Prostate
Imaging Reporting and Data System (PI-RADS)
lesion distribution between 5-ARI users and non-
users. However, conflicting evidence exists regarding
mpMRI sensitivity and specificity in 5-ARI-treated
patients. Limited data is available on the effect of
5-ARIs on local staging accuracy. Overall, the effect
of 5-ARIs on prostate mpMRI interpretation appears
complex, highlighting the need for prospective studies
and treatment-adjusted risk assessment tools to support
clinical decision-making.
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Introduction

Multiparametric magnetic resonance imaging
(mpMRI) of the prostate, standardized through
the Prostate Imaging Reporting and Data System
(PI-RADS), has become central to the detection,
localization, and risk stratification of clinically
significant prostate cancer (csPCa).! mpMRI offers
a non-invasive method to support clinical decisions
and improve diagnosis accuracy. Accordingly,
mpMRI is now integrated into international
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guidelines for the evaluation of men with suspected
prostate cancer (PCa) and in active surveillance
protocols.”’

Among men undergoing imaging, a substan-
tial proportion are also treated for benign prostatic
hyperplasia (BPH) with 5-alpha reductase inhibitors
(5-ARIs), such as dutasteride and finasteride. These
drugs inhibit the conversion of testosterone to dihy-
drotestosterone (DHT), leading to a reduction in
prostate volume and changes in the histological archi-
tecture of the gland.’ Specifically, 5-ARIs can increase
the proportion of stromal and fibrotic tissue while
reducing glandular components, potentially altering
mpMRI characteristics.”™ Structural and metabolic
changes in the prostate can influence the appearance
of both benign and malignant tissues on mpMRI.
These alterations may either obscure or enhance
cancer detection, depending on sequence type, treat-
ment duration, and tumor grade. Evidence is mixed,
with some studies showing reduced discrimination
(especially on T2-weighted and apparent diffusion
coefficient (ADC) metrics after long-term exposure),
while others suggest improved lesion visibility due
to a more homogeneous benign background. In
detail, tumor-associated choline levels remain sta-
ble, whereas in BPH, the levels of prostatic secretory
metabolites decrease. This reduction may enhance the
contrast of cancer-related metabolite signals.”"’

Following 5-ARI exposure, androgen-sensitive
and BPH tissues undergo rapid atrophy. Iczkowski
etal. reported that 5-ARI induces epithelial shrinkage
and increases the stromal/epithelial ratio in prostate
cancer."

These pharmacologically induced changes may
complicate image interpretation. Several studies sug-
gest that long-term use of 5-ARIs (typically >6
months) is associated with significant imaging alter-
ations, while short-term use appears to have a
negligible impact.”"” Consequently, awareness of a
patient’s medication history is essential for radiol-
ogists and urologists to avoid underdiagnosis or
misclassification of lesions.

This narrative review aims to synthesize the
existing evidence on how 5-ARIs influence prostate
mpMRI findings and the implications for clini-
cal practice.

Literature Search and Analysis

A narrative review was conducted to identify pub-
lished studies from 2010 to 2025 concerning the role of
5-ARIs in the interpretation of mpMRI. The PubMed
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database was searched using the following combi-
nation of keywords: ((prostate MRI) AND (prostate
cancer diagnosis)) AND ((finasteride) OR (dutasteride));
(prostate MRI) AND (5-alpha reductase inhibitors). In
this narrative analysis of the literature, articles were
included if they directly addressed the subject of
the review and demonstrated acceptable method-
ological quality, with a preference for observational
studies, randomized trials, meta-analyses and those
involving large populations. Exclusion criteria were
a lack of MRI-based outcomes, absence of a 5-ARI-
specific subgroup, case reports, editorials. Where
reported by the authors, sensitivity, specificity, posi-
tive predictive value (PPV), negative predictive value
(NPV), and overall accuracy were directly extracted
from the original publications. In studies in which
these diagnostic performance metrics were not explic-
itly provided, they were recalculated using the raw
data reported in the manuscripts (i.e., true positives,
true negatives, false positives, and false negatives).
Calculations were performed using standard diag-
nostic accuracy formulas implemented in a Microsoft
Excel spreadsheet. No additional statistical model-
ing or meta-analytic pooling was conducted. In all
included studies, prostate cancer detection was based
on biopsy results rather than whole-gland pathology.
The collected studies formed the basis for a narrative
analysis of the literature.

Mechanism of 5-ARI Influence on Prostatic
Tissue and Imaging

Table 1T summarizes the overall characteristics of the
populations in the different studies and Table 2 the
main radiological findings.

Based on current biological understanding, 5-ARI
therapy may reduce the contribution of glandular
tissue on mpMRI, resulting in a more uniform back-
ground. In this scenario, cancerous tissues could
become more visible.

Starobinets et al. suggested that glandular atro-
phy and tissue shrinkage may make PCa detection
more challenging on T2-weighted images.'"’ Similarly,
Purysko et al. observed that long-term exposure to
5-ARIs—defined as at least 12-month-therapy—may
affect the ability of ADC metrics to discriminate
between MRI lesions (both suspected for csPCa and
iPCa) and benign tissue."” These results contrast with
the findings of Starobinets et al. The MAPPED trial,"
a randomized, double-blind, placebo-controlled trial
suggested that six-month exposure to dutasteride
was associated with an important reduction in
prostate cancer volumes (36%) compared to an
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increase (12%) in the placebo group on T2-weighed
images, but also in the functional mpMRI sequences.

Starobinets et al. investigated whether 5-ARIs
affect the ability to distinguish low-grade PCa from
benign tissue on mpMRI. They found no statistically
significant differences in the size of both benign and
malignant ROIs between the untreated and 5-ARI-
treated groups (p = 0.24 and p = 0.58, respectively).
However, they observed better separation between
benign and cancerous tissues in the treated group
on ADC and Diffusion-Weighted Imaging (DWI)
sequences. The ROC AUC values for distinguish-
ing benign from malignant tissues were consistently
higher in the 5-ARI group, except for T2-weighted
images. The increased uniformity of benign prostatic
tissue in the 5-ARI group provides a more consistent
background, potentially improving the detection of
malignant lesions."

The heterogeneity observed across studies likely
reflects several sources of variability, including dif-
ferences in treatment duration, variability in MRI
protocol standardization, reader expertise, and dif-
ferences in cancer grade distribution. In particular,
studies focusing on GS 3 + 3 populations demon-
strated different imaging behaviour than those
including higher-grade cancers, which may partly
explain conflicting ADC and T2-weighted results.

Effect of 5-ARI on PI-RADS Distribution

Regarding PIRADS classification, the effect of 5-
ARIs has been analyzed in recent studies (results
are summarized in Table 2). Most of them report
no significant difference in PI-RADS lesion distribu-
tion. Morote et al., in a retrospective case-control
study, observed similar distributions of PI-RADS cat-
egories between untreated patients and 5-ARI users
(p = 0.238). Furthermore, they found no significant
differences in the detection rates of csPCa and iPCa
across PI-RADS categories. Similar findings were
reported by Savin et al. in a retrospective study.’ They
found no significant difference in PIRADS distribu-
tion (p = 0.69) or in targeted csPCa detection (p = 1).
Although a p-value of 1.00 is relatively uncommon,
it may occur when outcome distributions between
groups are virtually identical, particularly when exact
statistical tests are applied.

In a multicentre cohort study, Falagario et al.
observed higher rates of high-grade PCa in the 5-ARI
group, but most were identified as PIRADS 4 and 5
lesions. They concluded that exposure to 5-ARIs does
not affect the association between PIRADS score and
csPCa. However, in treated patients, ADC metrics

TUMMINELLO ET AL.

were less effective in distinguishing between benign
and malignant lesions (both csPCa and non-csPCa).

Similarly, Giganti et al.,” in a randomized study
involving men with a diagnosis of low-grade PCa,
the effect of 6-month therapy with dutasteride.
They observed that all lesions remained visible at
six months, but with some differences in imaging
sequences. While 5-ARI exposure did not signif-
icantly influence T2-weighted images, they found
notable changes in conspicuity—defined as the mean
ADC of the peripheral zone divided by the mean
ADC of the tumor-as well as in DWI and ADC
sequences. These included a decrease in mean tumor
conspicuity (p = 0.013), a decrease in signal intensity
on DWI (p = 0.039), and an increase in tumor ADC
(p=0.048). It is important to note that peripheral zone
tumors were overrepresented, which may explain the
observed reduction in ADC.

In contrast, Aksu et al. reported that 5-ARI intake
may affect lesion characteristics on mpMRI and PI-
RADS distribution. They found a significantly higher
number of patients with PIRADS 3 lesions in the 5-
ARI group compared to controls (31.1% vs. 20.6%,
p =0.009), as well as a higher detection rate in patients
with PIRADS 4 lesions (53.9% vs. 32%, p = 0.031)."

Likewise, Wang et al. found no difference in
PIRADS lesion distributions between the two groups,
but 5-ARI patients had a lower rate of PCa detection
across all PIRADS categories (46.3% in the 5-ARI
group vs. 68.0% in the control group—p < 0.01). This
finding suggests that 5-ARI use may confound MRI
findings."”

Impact on mpMRI Sensitivity and
Specificity

Tables 3 and 4 present a comparative analysis of
several studies evaluating prostate cancer detection
methods, specifically focusing on the performance of
PI-RADS scores > 4.

In general, sensitivity tends to be higher than
specificity in most studies. For instance, Morote et al.
(2024) reported a sensitivity of 96% and specificity
of 50% in the 5-ARI group, compared to 86.66%
sensitivity and 97.70% specificity in the non-5-ARI
group.’

The impact of 5-ARI on detection performance
is inconsistent across studies. Some, like Kim et al.
(2019), show improved performance with 5-ARI
use (sensitivity 82.60%, specificity 84.21%, accuracy
83.75% for 5-ARI vs. 71.72%, 45.36%, and 51.76%
respectively for non-5-ARI).” However, others like
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TABLE 4. Sensibility, specificity and accuracy rates

Study Group Se (%) Sp (%) PPV (%) NPV (%) Accuracy (%)
5 5-ARI 96 50 57.83 94.56 69.16
Morote et al. (2024) PIRADS > 4
No 5-ARI 86.66 97.7 45.34 99.7 97.46
PIRADS > 4
5-ARI 82.97 58.74 56.4 84.28 68.23
PIRADS > 4
. 6 -
Falagario et al. (2023) 5-ARI 9384 289 45.92 87.94 54.33
PIRADS > 3
No 5-ARI 82.89 51.9 52.75 82.4 64.08
PIRADS > 4
No 5-ARI 96.06 18.38 43.26 87.81 48.92
PIRADS > 3
. 5 5-ARI 82.6 84.21 67.86 92.3 83.75
15
Kim et al. (2019) PIRADS > 4
No 5-ARI 71.72 45.36 29.62 83.33 51.76
PIRADS > 4
. s 5-ARI 65.21 24.13 40.54 46.66 42.30
Savin et al. (2024) PIRADS > 4
No 5-ARI 84.04 27.78 37.79 76.92 47.08
PIRADS > 4
5-ARI 84.9 56.8 - - -
16
Aksu etal. (2024) No5-ARI 564 797 - - -
- 5-ARI 88.23 64.86 53.57 92.3 72.22
17
Wang et al. (2023) PIRADS > 4
No 5-ARI 83.7 57.41 62.09 80.87 69.36
PIRADS > 4
R 5-ARI 88 43 - - -
13
Purysko et al. (2021) No 5-ARI 9% % _ 3 3

Note. 5-ARI (5-alpha reductase inhibitors), PIRADS (Prostate Imaging Reporting and Data System),
PPV (positive predictive value), NPV (negative predictive value), Se (sensitivity), Sp (specificity).

ZZ

The sign

is used when data are unavailable.

Savin et al. (2024) show lower performance in the
5-ARI group.’

Accuracy rates also vary widely, ranging from
around 42% to 97% across different studies and
patient groups. The highest accuracy reported was by
Morote et al. (2024) in the non-5-ARI group at 97.46%,
while the lowest was by Savin et al. (2024) in the 5-ARI
group at 42.30%.

Overall, a consistent pattern emerges while sen-
sitivity tends to increase modestly in 5-ARI users,
specificity often decreases. This may reflect improved
conspicuity of malignant tissue on diffusion-based
sequences but increased homogeneity of benign tis-
sue, which may lead to higher false-positive rates.

1118

Effect on Local Staging

There is currently no direct evidence that 5-ARlIs alter
the ability of mpMRI to detect extraprostatic exten-
sion (EPE) features. While the impact of 5-ARIs on
overall MRI performance has been analyzed, no stud-
ies have specifically reported changes in the visibility
of capsular bulging, irregular margins or other typi-
cal signs of extraprostatic extension. Similarly, there
are no data suggesting that 5-ARI therapy impairs
the detection of Seminal Vesicle Invasion (SVI). In
conclusion, although 5-ARIs may reduce diffusion-
weighted signal intensity—potentially complicating
lesion classification—they do not appear to degrade
anatomical definition. However, due to the influ-
ence of 5-ARI on prostatic tissue, especially prostate

Copyright © 2026 The Authors. Published by Tech Science Press; 33(5); October 2026
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TABLE 5. Summary of the main findings of the studies

Aspect

Prostatic tissue

T2-weighted imaging

Diffusion-weighted
imaging (DWI)

Apparent Diffusion
Coefficient (ADC)

PI-RADS distribution

MRI sensitivity
MRI specificity

Local staging

Treatment duration

Effect of 5-ARIs

Glandular atrophy

Increased stroma/epithelium ratio
Reduction in prostate volume
Conlflicting results

Possible reduction in lesion visibility
Increased uniformity of benign tissue
Possible improvement in cancer
visibility

* Possible reduction in the ability to
discriminate between benign and
malignant lesions

* Most studies report no significant
differences

* Some studies suggest an increase in
PI-RADS 3 lesions

¢ Conlflicting results

¢ Some studies report an increase

¢ Conlflicting results

¢ Some studies report a decrease

¢ Limited data

* Possible underestimation of tumor
extent due to prostate volume reduction
* More evident effects with long-term use

Implications

¢ Possible alteration of benign and
malignant tissue appearance on MRI

¢ Potential difficulty in distinguishing

between benign and malignant tissue
¢ Potential improvement in PCa detection

¢ Potential increase in false positives or
negatives

¢ Generally does not influence PI-RADS
categorization

¢ Potential improvement in PCa detection
¢ Possible increase in false positives

* Need for caution in evaluating
extraprostatic extension

¢ Importance of considering treatment

(>6 months)

duration in interpretation

Note. 5-ARI (5-alpha reductase inhibitors), MRI (magnetic resonance imaging), PCa (prostate cancer).

shrinkage, there is a risk of underestimating local
tumor extent, particularly in cases of subtle EPE.

Discussion

The influence of 5-ARIs on prostate tissue and
mpMRI imaging remains a complex and evolving
area of study. Table 5 schematically summarizes the
main results of the studies. Evidence suggests that 5-
ARI therapy induces histological changes—such as
glandular atrophy and epithelial shrinkage—which
may alter the imaging characteristics of both benign
and malignant prostatic tissues. These changes can
enhance the uniformity of the benign background on
MRI, potentially improving cancer conspicuity, par-
ticularly on DWI and ADC maps. However, the effect
on T2-weighted sequences appears less consistent,
with some studies reporting reduced lesion visibility.

Discrepancies in the literature regarding the
impact of 5-ARIs on PI-RADS distribution and
detection rates of csPCa may be attributed to het-
erogeneous study populations, variations in exposure
duration, and differences in imaging protocols. While

Copyright © 2026 The Authors. Published by Tech Science Press; 33(5); October 2026

some studies suggest improved sensitivity in 5-ARI-
treated patients, others report potential confounding
effects or reduced specificity.

Importantly, the impact of 5-ARI exposure on
local staging features—such as capsular bulging or
seminal vesicle invasion—has not been definitively
characterized. Although no evidence currently sug-
gests that 5-ARIs impair anatomical resolution on
mpMRI, the risk of underestimating tumor extent due
to prostate shrinkage remains a concern. Moreover,
in several cohorts, patients presented with a suspi-
cious Digital Rectal Examination (DRE). This clinical
finding likely identifies a subgroup of men with a
higher baseline probability of csPCa. Importantly,
none of the available studies stratified results accord-
ing to validated risk calculators, making it difficult to
distinguish how much of the observed csPCa detec-
tion is attributable to mpMRI performance versus
underlying clinical risk.

Beyond imaging appearance, the influence of
5-ARI therapy extends to diagnostic performance
metrics. A recurring pattern across studies suggests
that sensitivity for csPCa detection may increase
modestly in treated patients, whereas specificity
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tends to decrease. This may reflect improved lesion
conspicuity against a more homogeneous back-
ground, coupled with reduced diffusion contrast
between benign and malignant tissues, leading to
higher false-positive rates. However, the magnitude
of these changes varies widely, and no consistent
directional effect can be conclusively established.

Importantly, the clinical implications of these
findings go beyond radiological interpretation and
directly affect biopsy decision-making. In daily
practice, the indication for prostate biopsy is fre-
quently guided by multivariable risk calculators,
most notably the Stichting Wetenschappelijk Onder-
zoek Prostaatkanker (SWOP) Prostate Cancer Risk
Calculator, derived from the European Randomized
Study of Screening for Prostate Cancer (ERSPC)
cohorts. These tools integrate PSA, digital rec-
tal examination, prostate volume, and—in updated
versions—mpMRI findings. However, they do not
incorporate 5-ARI exposure as an independent
variable.'*"

This omission may represent a structural lim-
itation. It is well established that 5-ARI therapy
reduces serum PSA levels by approximately 50%
after six months of treatment.*”’ This effect has been
confirmed in more recent studies, which highlight
significant interindividual variability in PSA sup-
pression and raise concerns about the reliability of
empirical correction factors in clinical practice.”’*
Although clinicians often compensate by doubling
PSA values in treated patients, this empirical cor-
rection assumes a uniform biological response and
does not account for interindividual variability. More-
over, prostate shrinkage induced by 5-ARIs may
alter PSA density calculations, potentially influenc-
ing risk stratification. A reduction in gland volume
without proportional tumor regression may artifi-
cially increase PSA density, whereas marked PSA
suppression may lower calculated cancer probability.
Consequently, the estimated risk of csPCa may reflect
pharmacological modulation rather than intrinsic
tumor biology.

When mpMRI findings are integrated into risk
calculators, the potential for compounded bias arises.
This issue becomes particularly relevant in the con-
temporary MRI-driven diagnostic pathway. Studies
evaluating MRI-based diagnostic strategies have
demonstrated that the integration of imaging find-
ings into predictive models significantly alters biopsy
decision-making.”* In this context, any pharma-
cological factor affecting both PSA levels and MRI
appearance—such as 5-ARI therapy—may introduce

TUMMINELLO ET AL.

a dual-layer bias that is currently not accounted
for in available risk calculators. If 5-ARI therapy
modifies both PSA dynamics and diffusion-based
imaging parameters, then both biochemical and radi-
ological components of prediction models may be
simultaneously affected. Currently, no prospective
recalibration of commonly used risk calculators has
been performed specifically in populations strati-
fied by 5-ARI exposure. Therefore, clinicians should
interpret calculated probabilities cautiously in long-
term 5-ARI users, particularly when imaging findings
are equivocal.

Reduced prostate volume, which commonly
occurs in men treated with 5-ARls, may
theoretically enhance targeted biopsy accuracy by
decreasing sampling error and improving needle
trajectory precision. This represents an additional
methodological limitation and may contribute to the
variability observed across studies.

Histological patterns should be considered: crib-
riform architecture, which is less conspicuous on
mpMRI, may be underdetected in both treated and
untreated patients.”” Whether 5-ARI-induced tissue
remodelling further influences the detection of such
variants remains unclear and warrants further study.

Recent evidence also supports the potential role of
Prostate-Specific Membrane Antigen (PSMA)-based
imaging as a complementary tool in patients in whom
mpMRI performance may be uncertain. Unlike dif-
fusion and T2-weighted MRI signals, which may be
variably affected by 5-ARI-induced stromal remodel-
ing, PSMA uptake reflects a molecular phenotype that
is not influenced by prostate shrinkage or epithelial
atrophy. In this context, the prospective study by
Pepe et al””demonstrated that *Ga-PSMA PET/CT
achieved higher diagnostic accuracy than mpMRI
(83.3% vs. 70.2%) in men on active surveillance.
Although the population did not specifically include
5-ARI users, these findings highlight the potential
value of PET-PSMA as an adjunct modality when
assessing the risk of csPCa in scenarios where mpMRI
interpretation may be challenging.”*~"

Despite the widespread use of 5-ARlIs, current clin-
ical guidelines and key studies do not address specific
guidance on the interpretation of mpMRI findings in
this patient population.

This study is not without limitations. The ret-
rospective nature of this analysis may introduce a
selection bias. Furthermore, the lack of a systematic
methodology may reduce the comprehensiveness of
the findings.

1120 Copyright © 2026 The Authors. Published by Tech Science Press; 33(5); October 2026
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Further prospective studies are needed to better
understand these findings and to support the devel-
opment of an adjusted risk calculator that can more
accurately guide clinical decision-making.

Conclusions

Current evidence indicates that 5-ARIs induce his-
tological and morphological alterations that can
influence mpMRI interpretation. The variability in
findings across studies highlights the need for cau-
tion in clinical decision-making, especially regarding
PI-RADS distribution and staging accuracy.
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