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genitourinary system. The findings were categorized into three groups: mild, moderate, and
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Categorization based on the severity of the findings revealed that 333 patients had mild, 20 had
moderate, and 13 had severe IEPFs. Analysis revealed a statistically significant difference in the
distribution of genitourinary and non-genitourinary findings across groups (p < 0.001).

Conclusion: As a diagnostic adjunct tool, npMRI is not only valuable for aiding in the diagnosis
of prostate cancer but also for the detection of IEPFs, the distribution of these findings differs
significantly between genitourinary and non-genitourinary system, which may have important

clinical implications.
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INTRODUCTION

Prostate cancer is the second most common cause of
cancer-related deaths among men. Prostate-specific antigen
(PSA) and digital rectal examination (DRE) are considered
the initial steps in the diagnosis of prostate cancer (1).
Multiparametric prostate magnetic resonance imaging

(mpMRI) is performed before prostate biopsy (2).

mpMRI is more sensitive in detecting lesions defined as
International Society of Urological Pathology (ISUP) grade 2
or higher (2). The current European Association of Urology
(EAU) guidelines recommend performing mpMRI before
biopsy, especially in patients with normal DRE findings and
PSA values in the range of 2-10 ng/mL, who are suspected to

have prostate cancer.

MpMRI can also effectively detect clinically significant
prostate cancer and reveal extracapsular extension, lymph
node metastasis, and metastases in the pelvic bones within
the target area (2-5) Another advantage of mpMRI is that it
can detect incidental findings unrelated to the genitourinary
system. Although this is not uncommon, there are only a few
studies on this subject (9,12,13).

This study aimed to present our data on incidental
extraprostatic findings (IEPFs) in patients who underwent
mpMRI and to increase awareness among clinicians

interpreting mpMRI images.

MATERIALS AND METHODS

Study Design and Setting

This retrospective observational study included patients
who underwent mpMRI at our institution between October
2021 and September 2022 following suspicion of prostate
cancer based on elevated serum PSA levels and/or DRE. A
retrospective analysis allows the assessment of incidental
findings without altering patient care or imaging parameters.
However, the design is inherently subject to certain
limitations, including selection bias (e.g., patients referred to
a tertiary center may differ from the general population) and
observer bias (despite a dual-reader review). To minimize
these biases, two radiologists with different experience levels
independently reviewed the images and reached a consensus

on all findings.
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Exclusion Criteria: Patients with lymph node metastasis,
seminal vesicle invasion, and bladder invasion, technically
inadequate mpMRI scans (e.g., incomplete sequences or
excessive motion artifacts), and missing or incomplete

patient records.

Imaging Protocol: MpMRI scans were performed using a
1.5 Tesla system (Optima MR450, GE Healthcare). The scan
consisted of T1-T2 weighted imaging, diffusion-weighted
imaging (DWI), and dynamic contrast-enhanced sequences.
Hyoscine-N-butylbromide (20 mg) was administered to
reduce bowel motion. Image Evaluation: Two radiologists
(8 and 3years of experience) jointly reviewed the images.
Findings consistent with direct prostate cancer involvement
were excluded from the IEPFs classification. All other
findings were categorized as genitourinary (GU) or non-
genitourinary (non-GU) and graded as follows:

Group 1: Mild (clinically insignificant)

Group 2: Moderate (requires follow-up)

Group 3: Severe (urgent management)

Statistical Analysis

Statistical analyses were performed using SPSS v25.0.
Normality was assessed using the Shapiro-Wilk test. One-
way ANOVA was used to compare age; Kruskal-Wallis
test for Prostate Imaging Reporting and Data System (PI-
RADS) score; Chi-square test for GU/Non-GU across
groups. Descriptive statistics are presented as mean + SD or
median (IQR) and frequencies with percentages. Confidence

intervals (Cls) were calculated for the prevalence data.

Power Analysis: A post hoc power analysis was conducted
using the observed proportions between Groups 1 (75.4%)
and 2+3 (24.6%). The power to detect this difference with 294
patients exceeded 99% (a = 0.05), confirming the adequacy

of the sample size.

Ethics and Confidentiality: This study has been approved
by the Institutional Ethical Review Committee of Istanbul

Umraniye Training and Research Hospital (No:106).

Data were anonymized and managed according to
institutional privacy policies to ensure confidentiality in
compliance with the ethical standards for retrospective

studies.
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RESULTS

During the study period, mpMRI was performed in 1058
cases. Among these patients, five could not undergo mpMRI
because of claustrophobia, contrast allergy, and the presence
of an MRI-incompatible cardiac pacemaker. Therefore, the
target population consisted of 1053 patients who underwent
mpMRI. However, 53 patients were excluded due to lymph
node metastasis (n=45), seminal vesicle invasion (n=7), and
urinary bladder invasion (n=1). Thus, 1000 patients were
included in the study. A retrospective review of these scans
revealed IEPFs in 294 cases (29.4 %). Multiple extraprostatic
findings were detected in 74 patients. A total of 51 findings
were related to the genitourinary system (Table 1).

Bladder diverticulum (n=9), diffuse bladder wall thickening
compatible with cystitis (n=8), epididymal cysts (n=8),
hydrocele (n=6), bladder stones (n=>5), bladder trabeculation
(n=4), herniation of the bladder into the inguinal canal (n=3),
utricle cyst (n=1), seminal vesicle calcification (n=1), cystic
dilation of the ureter (n=1), and undescended testicle (n=1)
were detected as IEPFs (Figure 1). In four cases, irregular
thickening of the bladder wall was observed, and in three
of these cases, biopsy and subsequent histopathological

evaluation revealed bladder cancer.

Figure 1. Axial and coronal T2-weighted MR images of

bladder herniation into the inguinal canal

In a case with a PI-RADS score of 5, histopathological
examination led to a diagnosis of urothelial carcinoma.
On this mpMRI image, a diffusion-restricting lesion was
identified at the distal end of the right ureter, accompanied
by thickening of the bladder wall.

In our series, 315 IEPFs were unrelated to the genitourinary
system (Table2, Figure 4). Inguinal hernia was detected in 187
cases. Of these patients, five had both bowel and fatty tissue

herniation, whereas 182 had only fatty tissue herniation.
Other findings included T1-T2 hypointense sclerotic bone
lesions initially considered as enostosis (n=85), free fluid
in the pelvis (n=13), trochanteric bursitis (n=3), metastatic
lesions in the pelvic bones (n=2), trauma-related fracture in
the coccygeal bone (n=2), aneurysmal bone cyst in the pubic
bone (n=1), lymphocele (n=1), lumbosacral transitional
vertebral anomaly (n=12), Tarlov cyst (n=>5), and avascular
necrosis (n=1) (Figure 2). In one case with a PI-RADS
score of 2, suspicious multiple obturator and pararectal
lymphadenopathies were detected. Sampling of these
adenopathies led to the diagnosis of chronic lymphocytic
leukemia.In another case, rectum invasion was observed.
In another case with a PI-RADS score of 2, the sonographic
examination performed due to a centrally vascularized
inguinal lymphadenopathy without a fatty hilum and with
asymmetrical cortical thickening led to the diagnosis of

tuberculosis (Figure 3).

Figure 2. Cystic lesion with thin septations in the right pubic
ramus adjacent to the right symphysis pubis (aneurysmal

bone cyst due to biopsy).

Based on the clinical significance of the IEPFs, 333 (91%)
patients were classified as Group 1 ( mild), 20 (5.5%) patients
were classified as Group 2 (moderate), and 13 (3.5%) as Group

3 (severe).

Table 2 presents the comparative demographic and imaging
metrics across the groups. Group 1 had a slightly higher mean
age (62.4 + 5.6); however, this difference was not statistically
significant (p = 0.9782). GU findings were significantly more
common in group 1. Chi-square analysis showed a significant
difference in the distribution of genitourinary and non-

genitourinary findings among the groups (p < 0.001).
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Table 1. Extraprostatic Findings by Clinical Significance Group (Sorted by Frequency)

Extraprostatic findings Group 1 Group 2 Group 3
Inguinal hernia 182 0
Enostosis 85 0 0
Pelvic free fluid 13 0 0
Lumbosacral transitional anomaly 12 0 0
Bladder diverticulum 9 0 0
Bladder wall thickening 0 8 0
Epididymal Cyst 8 0 0
Hydrocele 6 0 0
Tarlov cyst 5 0 0
Bowel hernia 0 5 0
Bladder stone 0 5 0
Bladder trabeculation 4 0 0
Trochanteric bursitis 3 0 0
Bladder carcinoma 0 0 3
Bladder hernia 0 0 3
Pelvic bone metastasis 0 0 2
Coccyx fracture 2 0 0
Tuberculosis 0 0 1
Rectal invasion 0 0 1
Undescended testicle 0 1 0
Transitional cell carcinoma of the genitourinary system 0 0 1
Aneurysmal bone cyst 0 0 1
Prostatic utricle cyst 1 0 0
Lymphocele 1 0 0
Cystic dilatation of the ureter 1 0 0
Chronic lymphocytic leukemia 0 0 1
Calcification of the seminal vesicle 1 0 0
Femoral head avascular necrosis 0 1 0
Table 2. Variable Comparison Across Clinical Significance Groups
Variable Group 1 Group 2 Group 3 P
Mean Age + SD 62.4+5.6 62.5+6.0 62.1+6.2 09782y
Median PI-RADS category 2.0 2.0 2.0 -
Genitourinary Findings 30 14 7 <0.001 X
Non-genitourinary Findings 303 6 6

Statistical tests used: y= One-way ANOVA was used for age, °= Kruskal-Wallis test was used for PI-RADS, X= Chi-square test was used

to compare genitourinary vs. non-genitourinary distribution across groups.
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Figure 3. Multiparametric Prostate MR examination and ultrasound images of tuberculosis-associated inguinal

lymphadenopathy

Extraprostatic genitourinary system findings
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Figure 4. Incidentally detected extraprostatic genitourinary system findings
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DISCUSSION

The use of mpMRI before biopsy in patients with suspected
prostate cancer is recommended by current guidelines.
Therefore, mpMRI has become an essential milestone in
prostate biopsy decisions. It is more sensitive in patients with
tumors larger than 6 mm and those with a high Gleason
score (2,6-8).

Considering the high imaging quality provided by this
method, mpMRI not only assists in decision-making
regarding prostate biopsy but can also reveal IEPFs, which
can lead to the diagnosis and treatment of these findings.
In addition to IEPFs, MRI can also detect the invasion of
prostate tumors into adjacent organs and lymphadenopathies

(2).

Our study included 1000 patients, and IEPFs were detected
in 294 (29.4%) of them. Of these, 51 (14%) were related to
the genitourinary system, whereas 312 (86%) were unrelated.
In a study conducted by Cutaia et al., which included 647
patients, IEPFs were detected in 52.7% of the cohort (9).
In another study by Emekli et al. (10), 426 patients were
included, and 49.8% had IEPFs. Similarly, Sherrer et al. (11)
worked on the same subject and found that 40% of their 580
participants had IEPFs.

The lower percentage of patients with incidental findings in
our study can be ascribed to the fact that our institution is a
tertiary referral center and some potential IEPFs might have
been treated before undergoing mpMRI at our institution.
Additional factors, such as patient demographics, referral
patterns, and imaging protocol variations, may also influence
the observed rate. These factors should be considered when

interpreting the lower detection rate.

Cutaia et al. showed that 322 (69.8%) patients with IEPFs had
findings unrelated to the genitourinary system, while 139
(30.2%) had genitourinary system findings (9). In the study
by Emekli et al., genitourinary system findings constituted
41.1% (n=132) of all IEPFs detected (10). In a study by
Sherrer et al., 51% (n=179) of the 349 IEPFs were unrelated
to the genitourinary system, while the remaining were
genitourinary system-related (9-11). Our study aligns with
the literature, as genitourinary system-unrelated findings

were more common than genitourinary system findings.
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In line with our analysis, Cutaia et al. categorized IEPFs
according to their clinical significance (9). In this study, 355
patients were included in group 1, 94 patients were classified
as group 2, and 12 (2.6%) patients were classified as group
3. In contrast, Emekli et al. classified patients into clinically
significant and clinically insignificant IEPFs groups (10). The
authors reported that 6.9% (n=22) of patients had clinically

significant findings.

Since T2 coronal imaging focuses on the prostate in mpMRI
performed in accordance with the PI-RADS score, liver and
spleen lesions were not detected in our study. Fat-suppressed
coronal T2-weighted images can be acquired to detect other
organ pathologies. However, these approaches are time-
consuming and expensive. Notably, artificial intelligence
is a hot topic in mpMRI practice; however, its sensitivity in
detecting IEPFs needs to be clarified (12).

In a study by Ediz et al. (13), the PI-RADS scoring system did
not contribute to the diagnosis of incidental mp-MRI. This
finding aligns with our results, as shown in Table 2, where
no relationship was found between the PIRAD scores and
IEPFs.

The recent review by Ponsiglione et al. (14) reported a
substantially higher overall prevalence of incidental non-
prostatic findings on mpMRI in different studies, compared
t029,4 % in our cohort. This discrepancy may be attributed to
differences in institutional imaging protocols, classification
criteria, and patient selection criteria. Unlike their pictorial
review, which broadly illustrated hepatic, renal, and
gastrointestinal findings, our study applied a structured
three-tier classification (mild, moderate, severe) and
specifically quantified genitourinary IEPFs. Genitourinary
lesions were emphasized in our dataset, comprising 13.9%
of all incidental findings. Additionally, our exclusion of
patients with known metastatic or locally advanced disease
may explain the relatively lower detection rate for some
non-prostatic findings compared with the broader inclusion

criteria in their analysis.

Our study had some strengths and limitations. The main
limitations of this study are its retrospective design, single-

center data, and relatively limited number of patients
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included. However, our study is the most extensive series to

date, which represents its strength.

CONCLUSION

Despite the abovementioned limitations, we conclude that
mpMRI plays a vital role in detecting prostate cancer and
identifying incidental extraprostatic findings, which can
be clinically significant and life-saving in some cases. A
standardized approach to interpret and classify IEPFs may

enhance clinical decision-making.

Funding: The authors declare that no funds, grants, or
other support were received during the preparation of this

manuscript.

Data Availability Statement: The data that support the
findings of this study are available on request from the
corresponding author. The data are not publicly available

due to privacy or ethical restrictions.

Conflicts of interest: The authors declare that they have no

competing interests.

Ethics Statement: This study has been approved by the
Institutional Ethical Review Committee of Istanbul

Umraniye Training and Research Hospital (No:106).

Author Contributions: Conceptualization: Ferhat Yakup
Sugeken and Aydan Arslan Data curation: Deniz Celiker,
Ferhta Yakup Sugeken and Aydan Arslan. Investigation:
Ferhat Yakup Sugeken Methodology: Aydan Arslan
Supervision: Eyup Veli Kucuk Writing-original draft: Ferhat
Yakup Sugeken Writing—critical revision of the manuscript
for important intellectual content: Deniz Celiker,Ismail

Evren, Timugin Sipal and Eyup Veli Kucuk.

REFERENCES
1. Culp MB, Soerjomataram I, Efstathiou JA, Bray F, Jemal

A. Recent global patterns in prostate cancer incidence
and mortality rates. Eur Urol. 2020;77(1):38-52. https://
doi.org/10.1016/j.eururo.2019.08.005

2. Tilki D, van den Bergh RC, Briers E, Van den Broeck
T, Brunckhorst O, Darraugh J, et al. EAU-EANM-

ESTRO-ESUR-ISUP-SIOG  guidelines on prostate
cancer. Part II — 2024 update: treatment of relapsing
and metastatic prostate cancer. Eur Urol. 2024. https://
doi.org/10.1016/j.eururo.2024.02.306

Cieszanowski A, Maj E, Kulisiewicz P, Grudzinski
IP, Jakoniuk-Glodala K, Chlipala-Nitek I, et al. Non-
contrast-enhanced whole-body magnetic resonance
imaging in the general population: the incidence of
abnormal findings in patients 50 years old and younger
compared to older subjects. PLoS One.2014;9(9):e107840.
https://doi.org/10.1371/journal.pone.0107840

Galia M, Albano D, Narese D, Patti C, Chianca
V, Di Pietto F, et al. Whole-body MRI in patients
with lymphoma: collateral findings. Radiol Med.
2016;121:793-800.  https://doi.org/10.1007/s11547-016-
0658-5

Houlahan KE, Salmasi A, Sadun TY, Pooli A, Felker
ER, Livingstone J, et al. Molecular hallmarks of
multiparametric magnetic resonance imaging visibility
in prostate cancer. Eur Urol. 2019;76(1):18-23. https://
doi.org/10.1016/j.eururo.2019.01.009

Fitterer JJ, Briganti A, De Visschere P, Emberton M,
GiannariniG,Kirkham A, etal. Canclinicallysignificant
prostate cancer be detected with multiparametric
magnetic resonance imaging? A systematic review of
the literature. Eur Urol. 2015;68(6):1045-53. https://doi.
org/10.1016/j.eururo.2015.05.013

Arslan A, Karaarslan E, Giiner AL, Saglican Y, Tuna
MB, Ozisik O, et al. Comparison of MRI, PSMA
PET/CT, and fusion PSMA PET/MRI for detection of
clinically significant prostate cancer. ] Comput Assist
Tomogr.  2021;45(2):210-7.  https://doi.org/10.1097/
RCT.0000000000001125

Arslan A, Karaarslan E, Giiner AL, Saglican Y, Tuna
MB, Kural AR. Comparing the diagnostic performance
of multiparametric prostate MRI versus 68Ga-PSMA
PET-CT in the evaluation lymph node involvement and
extraprostatic extension. Acad Radiol. 2022;29(5):698-
704. https://doi.org/10.1016/j.acra.2021.10.030

Cutaia G, Tosto G, Cannella R, Bruno A, Leto C,
Salvaggio L, et al. Prevalence and clinical significance

of incidental findings on multiparametric prostate MRI.

199


https://doi.org/10.1016/j.eururo.2019.08.005
https://doi.org/10.1016/j.eururo.2019.08.005
https://doi.org/10.1016/j.eururo.2024.02.306
https://doi.org/10.1016/j.eururo.2024.02.306
https://doi.org/10.1371/journal.pone.0107840
https://doi.org/10.1007/s11547-016-0658-5
https://doi.org/10.1007/s11547-016-0658-5
https://doi.org/10.1016/j.eururo.2019.01.009
https://doi.org/10.1016/j.eururo.2019.01.009
https://doi.org/10.1016/j.eururo.2015.05.013
https://doi.org/10.1016/j.eururo.2015.05.013
https://doi.org/10.1097/RCT.0000000000001125
https://doi.org/10.1097/RCT.0000000000001125
https://doi.org/10.1016/j.acra.2021.10.030

New J Urol. 2025;20(3):193-200. doi: 10.33719/njul737304

10.

11.

12.

200

Radiol Med. 2020;125:204-13. https://doi.org/10.1007/
s11547-019-01146-0

Emekli E, Giindogdu E. Evaluation of the frequency
of incidental findings and their clinical significance in
multiparametric prostate magnetic resonance imaging
examination. Pol | Radiol. 2022;87(1):409-14. https://
doi.org/10.5114/pjr.2022.119158

Sherrer RL, Lai WS, Thomas JV, Nix JW, Rais-Bahrami
S. Incidental findings on multiparametric MRI
performed for evaluation of prostate cancer. Abdom
Radiol (NY). 2018;43:696-701. https://doi.org/10.1007/

s00261-017-1343-2

Arslan A, Alis D, Erdemli S, Seker ME, Zeybel G,
Sirolu S, et al. Does deep learning software improve
the consistency and performance of radiologists with
various levels of experience in assessing bi-parametric
prostate MRI? Insights Imaging. 2023;14(1):48. https://
doi.org/10.1186/s13244-023-01386-1

13.

14.

Ediz SS, Gunduz N. The relationship between PI-RADS
categories and incidental findings in multiparametric
prostate MRI. J Coll Physicians Surg Pak. 2021;31:1030-
4. https://doi.org/10.29271/jcpsp.2021.10.1030

Ponsiglione A, Campo I, Sachs C, Sofia C, Pérez EA-H,
Ciabattoni R, et al. Extraprostatic incidental findings
on prostate mpMRI: a pictorial review from the ESUR
junior network. Eur J Radiol. 2023;166:110984. https://
doi.org/10.1016/j.ejrad.2023.110984



https://doi.org/10.33719/nju1737304
https://doi.org/10.1007/s11547-019-01146-0
https://doi.org/10.1007/s11547-019-01146-0
https://doi.org/10.5114/pjr.2022.119158
https://doi.org/10.5114/pjr.2022.119158
https://doi.org/10.1007/s00261-017-1343-2
https://doi.org/10.1007/s00261-017-1343-2
https://doi.org/10.1186/s13244-023-01386-1
https://doi.org/10.1186/s13244-023-01386-1
https://doi.org/10.29271/jcpsp.2021.10.1030
https://doi.org/10.1016/j.ejrad.2023.110984
https://doi.org/10.1016/j.ejrad.2023.110984

	Incidental Extraprostatic Findings in Multiparametric Prostate MRI: A Retrospective Evaluation from 
	Cite;
	INTRODUCTION 
	MATERIALS AND METHODS
	RESULTS
	Figure 1.
	Figure 2. 
	Table 1. 
	Table 2.
	Figure 3.
	Figure 4.

	DISCUSSION
	CONCLUSION
	REFERENCES


