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ABSTRACT

Objective: To find the frequency and significance of extraprostatic incidental findings (ep-IFs) during multiparametric-mag-
netic prostate resonance imaging (mp-MRI), and compare them with prostate imaging reporting and data system (PI-RADS)
outcomes.

Study Design: Analytical study.

Place & Duration of Study: Goztepe Education and Research Hospital, Istanbul, Turkey, from June 2019 to January 2020.
Methodology: Images of 185 men, who underwent mp-MRI, were reviewed and ep-IFs were also classified as urologic or non-
urologic and benign or malign. The PI-RADS score was also recorded in biopsy-naive subjects or in whom a sufficient time
(which would not impair imaging) was elapsed after the biopsy. The cases were also divided into two groups, according to the
PI-RADS score (Group 1: PI-RADS 1 or 2, Group 2: PI-RADS 3 or more) and the incidental findings (IFs) were compared between
the groups.

Results: Overall, 139 ep-IFs were detected in 88 (47.6%) patients. The remaining 97 (52.4%) cases were free of ep-IFs. The
ep-IFs were benign in 85 (96.6%) and malignant in 3 (3.4%) cases. The frequency of total ep-IFs did not differ between groups
1 and 2 (47.8% vs. 47.6%, respectively, p>0.05).

Conclusion: Extra prostatic incitental findings are frequently encountered during mp-MRI, benign ep-IFs are quite frequent;
although rare malignant ep-IFs may be subject to being missed due to focused analysis and interpretation of prostate. PI-RADS

scoring system does not contribute to the diagnosis of incidental mp-MRI.
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INTRODUCTION

Prostate cancer (PCa) is, apart from hereditary cases, the most
common cancer in advanced age males. It is the third most
common cause of cancer-related mortality among men in the
developed world.? The causes and risk factors of prostate cancer
are related to the age, endogenous hormone balance, genetic
(predisposing) factors, and environmental factors, including a
fatty diet.?

The natural onset of PCa is not completely elucidated, but the
disease progression seems to be determined by the stage and
the grade of the tumor. After widespread adoption of PSAtesting,
prostate cancerrateincreased followed by a subsequent decline
andrecentstabilisation.*
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The 5-year survival rate for most men with local or regional P-
Cais nearly 100%; and for advanced Pca, 3-year, 5-year and 7-
year overall survival rates are 79.36%, 61.46% and 49.15%,
respectively.>®

About imaging, visualisation of PCa has always been difficult
due to heterogenous complexity of PCa, multifocality and deep
location of tissue.” Digital rectal examination (DRE), serum PSA
(prostate-specific antigen) levels, and histopathologic evalua-
tion of prostate biopsies are valuable parameters to the diag-
nosis of PCa. MR-targeted biopsy is a populardiagnostic method
with more certain and smarter features for PCa. It has been
shown to detect more high-risk cases, while simultaneously
decreasing the detection of low-risk, non-significant PCa.*’

mp-MRI of the prostate is now widely used to improve prostate
cancer detection, localisation, and staging.'’ Besides the pros-
tate gland, the possible pathologies in the field of view, such as
abdominal and pelvic organs, vasculature and bones, can also
be detected on mp-MRI. This has the contribution for manage-
ment of PCa staging through evaluation of the seminal vesicles,
bones, and regional pelvic lymph nodes for potential PCa
involvement.’
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mp-MRI provides reliable information regarding the diagnosis,
staging, and monitoring of therapy in patients with PCa. The
detection of IFs notalways related to the primary purpose of the
examination increased because of the widespread utilisation of
mp-MRI.**

However, as in all imaging techniques, incidental findings (IFs)
during mp-MRIrequireidentification. The frequency and signifi-
cance of IFs during mp-MRI were not well studied. There are two
main studies on this subject in the literature.'** In previous
studies, the presence of IFs was evaluated according to the risk
group and age groups of the patients. The most important
benefit of using mp-MRI in the diagnosis of prostate canceris to
give prostate imaging reporting and data system (PI-RADS)
score related to lesions. A study comparing the frequency and
significance of IFs according to PI-RADS groups has not been
published yet. Thisstudy aimedtofind the frequency and signifi-
cance of extraprostatic incidental findings (ep-IFs) during
mpMRI, and compare them with PI-RADS outcomes.

METHODOLOGY

This analytical study was approved by the local Ethics
Committeeand conductedretrospectivelyaccordingtotheprin-
ciples of the World Medical Association Declaration of Helsinki's
Ethical Principles for Medical Research Involving Human
Subjects.

Theimagesof 185 men, who underwent mp-MRIfromJune 2018
to January 2019 were reviewed from picture archiving and
communication system (PACS). Patients, who underwent mp-
MRI due to the presence of significant DRE findings for PCa
and/ortPSAelevation, wereincludedinthe study.

A1l.5TMRIscansystem (GE750, GE Healthcare) withanabdom-
inal eight-channel surface phased array coil was used to
perform the imaging. Axial, sagittal, and coronal T2-weighted
sequence (TR/TE, 4137/86 ms), DWI (TR/TE, 4200/90 ms)
images with a maximum b value of 1400 s/mmz2and corre-
sponding ADC maps were obtained for analysis, section thick-
ness: 3 mm. DCE images were obtained after intravenous injec-
tion of gadopentetate dimeglumine at a dose of 0.1 mmol/Kg of
body weight and a rate of 3 mL/sec by using an automatic
injector.

One MRl specialised body radiologist reviewed all MRIs from the
PACS and PI-RADS scores and all extraprostatic findings were
recorded. An incidental finding was defined as an incidentally
discovered mass or lesion, detected by MRI performed for pros-
tate cancersuspicion.

IFs were classified as urologic or non-urologic and benign or
malign. The PI-RADS score was also recorded in biopsy-naive
subjects or in whom a sufficient time (which would not impair
imaging) was elapsed after the biopsy. The cases were also
divided into two groups, according to the PI-RADS score (Group
1: PI-RADS 1 or 2, Group 2: PI-RADS 3 or more) and the IFs were
compared betweenthegroups.

Statistical analysis was conducted by using SPSS software (ver-

sion 20.0. Armonk, NY, USA: IBM Corp). Shapiro-Wilk test was
used to assess the normal distribution of data. Continuous vari-
ables were expressed as median (the interquartile range: IQR)
andcategoricalvariablesareexpressedasnumbersandpercen-
tages. Chi-square test or Fisher’'s Exact test was used to assess

the categorical data. Statistical significance level was set at p
<0.05.

RESULTS

The average age of the patients was 64 years (IQR: 58-69.5).
Overall 139 ep-IFs were detected in 88 (47.6%) patients. The
remaining 97 (52.4%) cases were free of ep-IFs. Overall, 48
(25.9%) patients had only one IF, 29 (15.7%) patients had two
Ifs,and 11 (5.9%) patients had threeIFs. The ep-IFs were benign
in 85 (96.6%) and malignant in 3 (3.4%) cases. The malignant
ep-IFs included two bladder cancer and one rectal neuroen-
docrinetumor(Figures1and2). Whichwerenotpreviously diag-
nosed, benign ep-IF (n=136) included 9 (6.6%) Tarlov cysts, 4
(2.9%) lymphadenopathies, 3 (2.2%) intraperitoneal free fluid,
26 (19.1%) hydrocele, 30 (22.1%) bladder abnormalities
(increasedbladder wall thickening, trabeculation, diverticules,
calcule), 13 (9.6%) sigmoid diverticules, 51 (37.5%) inguinal
hernias (Figure 3).

Figure 1: T2W coronal section of a patient, who underwent multipara-
metric prostate MRI, showsanincidental bladder mass (arrow) whichwas
subsequently provedtobeuroepithelial carcinoma.

PI-RADS scores were reported in 170 (91.9%) of 185 patients.
The distribution of patients for PI-RADS scores 1 to 5 in 170
patients were 1(0.6%), 45(26.5%), 73(42.9%), 26(15.3%) and
25(14.7%) cases, respectively.

The frequency of total ep-IFs did not differ between PI-RADS
groups 1 and 2 (47.8% vs. 47.6%, respectively, p:0.118). The
individual frequency of every single benign ep-IF also did not
differbetweenthetwogroups (p>0.05forall, Tablel).
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Figure 2: T2W axial section of a patient, who underwent multiparametric
prostate MRI, incidentally found neuroendocrine tumor of the rectum
(arrow)isapparent.

Figure 3: T2W axial section of a patient who underwent multiparametric
prostate MR, revealsincidental bilateralinguinalhernia(arrows).

Prostate biopsy was performed in 90 of 185 patients. Pathology
results of 44 patients were reported as benign and 46 patients
asmalignant. According to the ISUP grading system, 15 (40.5%)
of the patients diagnosed with PCa were grade 1, of 8 (21.6%)
grade 5, of 7 (18.9%) grade 3, of 5 (13.5%) grade 4, and of 2
(5.4%)grade 2 PCa.

DISCUSSION

Prostate cancer is the second most common cancer among
men,'detecting the disease, limited to the organ, increases the

chance of successfultreatmentand cure. So mp-MRI has played
an active role as a diagnostic method in recent years.”
Advances in imaging methods contribute to the prevention of
unnecessary biopsies. In parallel with these developments, the
findings detected incidentally, except forthe maininvestigated
disease, are increasing gradually. However, IFs can cause
increased cost, patient anxiety, and iatrogenic morbidity.

Table I: Comparison and statistical analysis of IF results of patients
accordingtoPI-RADS groups.

G;o(t:}:)l G:‘o(l:/;:)z p-value
Absence IF 24 (52.2)| 65 (52.4)
Benign IF 21 (45.7)| 57 (46) | 0.970
Malign IF 1(2.2) 2(1.6)
Absence of urologic IF 31 (67.4)| 95 (76.6) 0.223
Presence of urologic IF 15 (32.6)| 29 (23.4)
Absence of non-urologic IF 35(76.1)| 80 (64.5) 0.152
Presence of non-urologic IF 11 (23.9)| 44 (35.5)
Absence of extraprostatic IF 24 (52.2)| 65 (52.4)
Presence of one extraprostatic IF 15 (32.6)| 27 (21.8) 0.118
Presence of two extraprostatic IF 3(6.5) | 25(20.2)
Presence of three extraprostatic IF 4 (8.7) 7 (5.6)
Absence of IF in the bladder 35(76.1)| 107 (86.3) 0111
Presence of IF in the bladder 11 (23.9)| 17 (13.7)
Absence of benign or malign IF in
the bladder ’ 11(30.0)] 42(71.2)
E{;eggg(r:e of benign IF in the 10 (45.5) 16 (27.1)
Presence of malign IF in the 1(4.5) |1(1.7)A1] 0.192
bladder ) )
Absence of Hydrocele 17 (77.3)| 47 (79.7)
Presence of unilateral hydrocele 4(18.2)| 7(11.9) | 0.665
Presence of bilateral hydrocele 1(4.5) 5(8.5)
Absence of abdominal free fluid 22 (100)| 57 (96.6) 50.999
Presence of abdominal free fluid 0(0) 2(3.4)
Absence of inguinal hernia 12 (54.5)| 32 (54.2)
Presence of unilateral inguinal
hernia ’ 8(36.4) | 15(25.4) | 397
Presence of bilateral ingui
reser guinal 2(9.1) | 12 (20.3)
Absence of colorectal IF 21 (95.5)| 48 (81.4)
Presence of sigmoid diverticula 1(4.5) | 10(16.9) | 0.278
Presence of rectal cancer 0(0) 1(1.7)
Absence of Tarlov cyct 21 (95.5)| 51 (86.4) 0.432
Presence of Tarlov cyst 1(4.5) | 8(13.6)
Absence of lymphadenopathy 22 (100)| 56 (94.9) 0.559
Presence of lymphadenopathy 0(0) 3(5.1)
IF: Incidental finding

Thenumberofstudiesfocused onthissubjectarefewintheliter-
ature.”’™ Therefore, the authors not exactly understand the
significance of IFs in mp-MRI. Rachael et al. reported the
outcomes of 580 patients and were found 349 IFs in 233 (40%)
patients. Incidental findings were classified in the study as
“urologic (PCa related or non-PCa related)" or “non-urologic
(high significant or low to moderate significant)”. They empha-
sisedthat42% of mp-MRIshadIFsandonly 6.6% of IFs wereclini-
cally significant findings." The indeterminate liver lesion was
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the most frequent/high significant non-urologic IF and bladder
wall thickening/trabeculation was the most common urologic IF
according to these results." In the order of decreasing
frequency, suspectedseminal vesicle invasion, suspected
0sseous metastasis, and pelvic lymphadenopathy suspected-
metastases were reported as PCa-related urologic Ifs."* The
study population had a similarage distribution. Categorisation
of IFs in mp-MRI that was identified by Yee et al. is an option
instead of the three-tier system.” However, the authors did not
use this classification in this study and believed that the pres-
ence of clinically significant lesions should be individualised.
Therefore, itis correctthatclinicians make decisions evaluating
IFs rather than the interpretation of radiologists. Sometimes an
asymptomatic clinically significant IF may be less important to
the patientand physicianthanasymptomaticlF.

Cutaia et al. reported the outcomes of 647 patients and
reported 461 IFsin 341 (52.7%) patients.” Ifs were significantly
more common in patients > 65 years, according to the study
results. IFs were classified into related to or not related to the
genitourinary system; and subsequently divided into three
groups, according to a progressive scale of clinical significance
asreportedin priorstudies.”**Bladderwall thickening/trabecu-
lation and diverticula were found in 38.8% of urologic IFs.
Colonic diverticulosis was most common IF, not related to the
genitourinary system. The present study populations had a
similar age distribution and urologic IFs were analogous. The
group comparisonsinthisstudy, whichemphasisestherelation-
ship between IF and the advancing age of the patients, show
that more care and time should be devoted to the evaluation of
elderly patients withimaging methods.

Rayn et al. reported the outcomes of the study, which focused
on incidental bladder cancer in mp-MRI, 3,147 patients were
evaluatedand25(0.8%) bladderlesions were found. Thirteen of
25 patients had stage Ta urothelial carcinoma (UC). Seven of 13
were Ta low-grade and six of 13 were Ta high-grade UC."In this
study, the malignant ep-IFs included two bladder cancer and
frequency was 1.08%. Two patients were Ta low-grade. Early
detection of UC in mp-MRI may allow early intervention for
asymptomaticpatients. Theabsenceofrecurrenceandprogres-
sionforbladdercancerinRaynetal.andthisstudy, supportsthe
significance of early diagnosis.

Unlike all three studies, the most common IF in mp-MRI was
inguinal hernia. The age distribution of inguinal hernia is
bimodal with the highest incidence in childhood and after 50
years of age.”The fact that the majority of the patients are over
50 years, may explain the high rate of incidental inguinal hernia
detectionin mp-MRI.

Thefrequency of IFsdid notdifferintermsofall parametersevalu-
ated according to the PI-RADS groups. This may be related to the
fact that IFs are mostly benign pathologies. Another possibility
may be that incidental lesions do not occur on a genetic back-
ground similar to PCa. Although the incidence between groups is
not statistically significant, it may be necessary to focus on
bladderpathologiesforthe early diagnosis of bladdercancer.

This study has several limitations that need to be addressed.
These include retrospective design, reflecting the data of a
single-center, not making comparisons according to age
groups, and not having pathological verification. The advanced
ageofthepatientsincreasesthe possibility of IFs. Toinvestigate
the importance of these findings, first of all, studies with
prospective planning, standardised mp-MRI protocol, an
expanded number of sections, and pathological confirmation
areneeded. Despite thelimitations mentioned above, thisis the
first study focusing on the relationship between PI-RADS and IF
in mp-MRI; and the authors think that it contributes to the
limited literature knowledge on this topic.

CONCLUSION

Benign ep-IFs are quite frequent and inguinal hernia is the most
common abnormality. The ep-IFs are frequently encountered
during mp-MRI, although rare malignant ep-IFs may be subject
to being missed due to focused analysis and interpretation on
the prostate. PI-RADS scoring system does not contribute to the
diagnosis of IFinmp-MRI. The clinical significance of ep-IFsis not
clear currently yet and to be addressed specifically in further
studies.
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