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A B S T R A C T   

The role of multiparametric MRI (mpMRI) in prostate cancer setting is increasingly consolidated and, as a result, 
its usage in clinical practice is in exponential growth. However, beyond the prostate gland, several key structures 
are included in the field of view of mpMRI scans. Consequently, various extra-prostatic incidental findings (IFs) 
belonging to different anatomical systems can be accidentally recognized. Therefore, it is mandatory for a 
radiologist to be familiar with the wide range of pathologies potentially encountered, to guide management and 
avoid patient anxiety and costs due to additional work-up prompted by clinically insignificant extra-prostatic 
findings. With this pictorial review, we aim to illustrate a wide range of IFs that can be detected when per-
forming mpMRI of the prostate, focusing on their imaging characteristics, differential diagnosis, and clinical 
relevance. Additionally, we propose the CheckDEEP, the Checklist for DEtection of ExtraProstatic findings, to be 
used for a thorough evaluation of target areas within each anatomical system.   

1. Introduction 

In the last decade, there has been an ever-growing interest in mag-
netic resonance imaging (MRI) of the prostate [1–4]. The updated 
version of the European Association of Urology guidelines confirmed its 
role for prostate cancer (PCa) detection while reinforcing its use in the 
context of active surveillance due to improved detection of clinically 
significant lesions [5]. The current reference standard for prostate MRI 

acquisition, interpretation and reporting is represented by the Prostate 
Imaging-Reporting and Data System (PI-RADS) version 2.1 [6]. Ac-
cording to PI-RADSv2.1 guidelines, the multiparametric MRI (mpMRI) 
protocol consists of three mandatory sequences: i) T2-weighted (T2w), 
ii) diffusion weighted (DWI) and iii) dynamic contrast enhanced (DCE) 
sequences [4,6]. However, in addition to the prostate gland, several key 
structures are included in the field of view (FOV) of the image. Conse-
quently, extra-prostatic incidental findings (IFs) related to various 

Abbreviations: MRI, magnetic resonance imaging; PCa, prostate cancer; PI-RADS, Prostate Imaging-Reporting and Data System; T2w, T2-weighted; DWI, diffusion 
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Checklist for DEtection of ExtraProstatic findings; T1w, T1-weighted; US, ultrasound; VI-RADS, Vesical Imaging–Reporting and Data System; VUJ, vesico-ureteric 
junction; ADC, apparent diffusion coefficient. 
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anatomical structures can be recognized [7]. On one hand, a panoramic 
pelvic assessment guarantees PCa staging with the evaluation of prostate 
margins for extracapsular extension, seminal vesicle (SV) invasion, 
lymph nodes and adjacent organ involvement [8–10]; on the other hand, 
the workup prompted by IFs can result in patient anxiety and increased 
costs [11–13]. Thus, it is mandatory for a radiologist to be familiar with 
the various extra-prostatic findings potentially encountered during 
multiparametric MRI (mpMRI) reporting, which might impact patients’ 
management [14]. In a previous study, Cutaia et al found the presence of 
IFs in more than half of their population, with the 2.6 % being clinically 
significant, thus requiring prompt treatment or impacting patient’s 
prognosis [15]. 

With our pictorial review, we aim to illustrate a wide range of IFs 
that can be encountered when performing mpMRI of the prostate, 
classified according to anatomical structures and clinical relevance 
(Table 1). 

Furthermore, we propose the CheckDEEP, the Checklist for DEtec-
tion of ExtraProstatic findings (Table 2), designed to detect additional 
findings outside the prostate gland. This checklist can be utilized both 
prior to and following the assessment of the prostate, allowing for a 
thorough evaluation of target areas within each anatomical system. 

2. Extraprostatic findings 

2.1. Genitourinary system 

2.1.1. Not clinically significant 

2.1.1.1. Seminal vesicle agenesis. SV agenesis is a rare anomaly with a 
reported incidence between 0.6 and –1 % [16] and may be unilateral or 
bilateral (Fig. 1a). Unilateral agenesis of the SV is thought to result from 
aberrant development of mesonephric duct before the seventh week of 
gestation (before separation of ureteric bud from the mesonephric duct), 
being associated with ipsilateral agenesis of kidney [17]. If the damage 
occurs after 7 weeks of gestation, the ipsilateral kidney will be present. 
Bilateral SV agenesis without associated urinary abnormalities is often 
seen in patients with cystic fibrosis due to luminal blockage of the SV 
and deferens vasa precursors from abnormal dense secretions during 
gestation. The main symptom associated with these conditions is 

infertility, although in most of the cases it is an incidental finding 
without prior clinical suspicion [18]. 

2.1.1.2. Seminal vesicle stones. SV stones represent a rare entity and 
have been mainly reported after the age of 40 years [19]. They can be 
asymptomatic or manifest with hematospermia, hematuria, dysuria 
pelvic, perineal, testicular, ejaculatory pain and rarely spermolithiasis. 
The etiology of SV calculi remains unclear; however, they could be 
associated with various genitourinary inflammatory processes, diabetes 
mellitus, hyperparathyroidism, and congenital anomalies. On MRI, they 
appear as intraluminal structures, characterized by low T2w signal, 
without diffusion restriction or enhancement (Fig. 1b) [20]. 

2.1.1.3. Seminal vesicle hemorrhage. Abnormal signal intensity of the SV 
has been observed in 1.7 % of screening population, mostly without any 
clinical significance [21]. Normal appearances of the SV are grape-like 
clusters with high T2 signal intensity of internal fluid and low T2w 
signal intensity of the wall. Due to the heterogeneous composition of the 
fluid, it is not unusual to find various degrees of weak hyperintensity on 
T1w images. However, fluid with only a high concentration of protein 
and mucin is unlikely to show signal intensity higher than fat on T1w. 
On these cases, hyperintensity content on T1W is usually related to 
hemorrhage especially in patients with clinical hematospermia 
(Fig. 1c–d) [22]. Causes of hemorrhage within the SV include obstruc-
tion (cysts or calculi), urogenital infections, trauma, chronic abstinence, 
tumors, and systemic conditions (e.g., bleeding diatheses, lymphoma 
and amyloidosis) [23]. 

2.1.1.4. Seminal vesicle cyst. SV cysts are a rare IF on prostate mpMRI 
(incidence about 0.005 % of the population) that can be congenital or 
acquired [24]. Congenital cysts are usually encountered in patients be-
tween the 2nd and 3rd decade of life and can be isolated or, more often, 
associated with upper urinary tract anomalies, such as autosomal 
dominant polycystic kidney disease or ipsilateral renal dysgenesis, like 
in Zinner syndrome (Fig. 2) [25]. This latter is a developmental anomaly 
of Wolffian duct, characterized by the triad of renal agenesis, ejaculatory 
duct obstruction and seminal vesicles’ cysts. Acquired SV cysts are most 
often seen in elderly patients. Small SV cysts are usually asymptomatic, 
while large SV cysts (greater than 5 cm) manifest symptoms during the 
period of greatest reproductive activity. Patients with SV cysts may 
present with chronic recurrent prostatitis, epididymitis, painful ejacu-
lation, hematuria/hematospermia, infertility, perirectal or pelvic 
discomfort and/or perineal or testicular pain. The classical cystic 
appearance is maintained, with low T1w and high T2w signal intensity; 
variable increased T1 signal is seen with increasing haemorrhagic or 
proteinaceous cyst content. 

Various pathologic conditions can arise in or around the SVs and 
mimic SV cysts, including obstruction of the SV, vas deferens or ejacu-
latory ducts, or conditions such as dilated ectopic ureter and ureterocele 
[24]. If symptomatic, an ultrasound (US)-guided drainage can be 
resolutive. 

Table 1 
Extraprostatic incidental findings according to anatomical structures and clin-
ical significance.  

System Not Clinically significant Clinically significant 

Genitourinary Seminal vesicle agenesia, 
stones, hemorrhage, and cyst; 
Cowper duct syringocele; 
penile prosthesis; spermatic 
cord hydrocele; epididymal 
cyst; testicular cyst; scrotolith; 
bladder stones and 
diverticulum; urachal cyst; 
ureterocele; ureteric stone  

Seminal vesicle leiomyoma; 
bladder urothelial carcinoma 

Gastrointestinal Colonic diverticulosis; tailgut 
duplication cyst; hemorrhoids 

Chron’s disease; colorectal 
cancer; perianal abscess and 
fistula; colo-vesical fistula  

Musculoskeletal Inguinal hernia; iliopsoas 
bursitis; intramuscular 
lipoma; butterfly vertebra; 
Paget disease; osteoarthritis; 
femoral geodes  

Sacrococcygeal chordoma; bone 
metastases 

Neuro-vascular Tarlov cyst; femoro-femoral 
bypass 

Periprostatic schwannoma; 
pelvic arteriovenous 
malformation  

Lymphatic Pelvic lymphocele Lymphadenopathy  

Table 2 
Checklist for DEtection of ExtraProstatic findings (CheckDEEP).  

Target areas 

Seminal vesicles  
Bladder – Ureters  
Rectum – colon – small bowel  
Perirectal/presacral space  
Pelvic vessels, lymphatics and nerves  
Bones: hip, sacrum-coccyx, vertebrae, proximal femurs  
Muscles: hip, pelvis, thigh  
Inguinal canal  
Inguinal vessels and lymph nodes  
Scrotum – testis – penis  
Perineum   
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2.1.1.5. Cowper duct syringocele. A Cowper duct syringocele is a 
congenital or acquired dilatation of the Cowper gland’s duct in the bulb 
of the corpus spongiosum. Symptoms include lower urinary tract 
symptoms, such as frequency, urgency, dysuria, weak stream, post-void 
incontinence, recurrent urinary tract infections and hematuria; occa-
sionally a painful perineal mass is reported [26]. Clinical signs are 

frequently related to the degree of duct dilatation and whether the 
syringocele communicates or not with the urethra. Indeed, open syrin-
gocele is more related to post-void incontinence, whereas closed syrin-
gocele is related to infravesical obstruction. 

On MRI, it appears as midline fluid-filled formations located at the 
ventral aspect of the bulb of the corpus spongiosum (Fig. 3a–b). Four 

Fig. 1. Axial T2w image (a) documents agenesia of the right seminal vesicle (asterisk). Axial T2w image (b) shows multiple rounded hypointense structures in both 
the seminal vesicles (arrows), in keeping with calculi. Axial T2w (c) and pre-contrast fat-sat T1w (d) images show respectively hypointense and hyperintense signal 
within both the seminal vesicle (arrowheads), findings suggestive of blood content. T2w T2-weighted, T1w T1-weighted. 

Fig. 2. Coronal T2w (a) and axial T1w images (b) show a left unilateral cyst of the seminal vesicle with protein content (arrows), while axial T2w image (c) depicts 
ectasia of the left vas deferens with inhomogeneous content (curved arrow). Coronal large FOV T2w image (d) of the same patient shows ipsilateral renal agenesis 
(asterisk) and the ureteral embryonic residual (arrowhead). The findings are consistent with Zinner syndrome. T2w T2-weighted, T1w T1-weighted, FOV field 
of view. 
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imaging types of syringocele have been described: simple, perforated, 
imperforated and ruptured [26]. Imperforated syringocele is easily 
diagnosed as it presents as a submucosal cyst with low T1w and high 
T2w signal. 

The remaining three types are difficult to distinguish as they differ 
only in the degree of dilatation of the bulbourethral duct and the grade 
of communication with the urethral lumen [27]. 

2.1.1.6. Penile prosthesis. Penile prostheses, also named penile im-
plants, represent the surgical treatment option for irreversible organic 
erectile dysfunction [28]. Currently, two types of implants are available: 
the malleable ones, consisting of two paired semi-rigid rods that are 
surgically placed in each of the corpora cavernosa, and the inflatable 
ones. The latter may be of three-pieces or two-pieces type. In detail, the 
three-piece inflatable penile prosthesis consists of two inflatable cylin-
ders that are placed within the corpora cavernosa, a pump within the 
scrotum, and a reservoir located close to the bladder, generally filled 
with normal saline. On MRI, the inflatable cylinders are homogeneously 
T2w-hyperintense due to their saline content, while the silicone-based 
covering of the cylinders is T2w-hypointense (Fig. 3c–d). The prox-
imal segment of the cylinders, named as rear tip extender, appears 
thinner and hypointense on T2w images. Scrotal control pump appears 
as an oval shaped T2w hyperintense structure with a metallic artifact 
caused by its valve apparatus while the pelvic reservoir consists of a 
round or oval structure hyperintense on T2w sequence. All three com-
ponents are connected by thin silicone tubing, which appears as a T2- 
hypointense tubular structure [29]. Possible complications of cylinders 
include aneurysmal dilatation, migration, kinking and crossover, while 

rupture and migration should be excluded for both the reservoir and the 
pump. 

2.1.1.7. Spermatic cord hydrocele. Spermatic cord hydrocele consists of 
a collection of fluid along the spermatic cord not communicating with 
the scrotal sac. Embryologically, it results from an abnormal defect in 
the closure of the processus vaginalis [30]. 

On MRI, it appears as a fluid collection, with a high signal on T2w 
and subtle wall enhancement, separated from the testis and communi-
cating with the peritoneal cavity at the level of internal inguinal ring 
(Fig. 4a–b) [31]. It should not contain any bowel loop or vascularity. The 
main differential diagnoses include indirect inguinal hernia, which may 
contain bowel loops, vascularity or even a bladder portion, and scrotal 
hydrocele. 

2.1.1.8. Epididymal cyst. Cysts are the most common epididymal 
masses, reported in 20–40 % of asymptomatic individuals [32]. They 
may be true simple cysts or retention cysts. Simple cysts originate from 
the lymphatic ducts and are provided with epithelium cells containing a 
clear serous liquid, whereas retention cysts are caused by dilated tubules 
in response to inflammatory or congenital obstruction of the seminif-
erous tubules. Their content is usually corpuscular and dense because it 
is formed by sperm, protein, white blood cells and cell exfoliation. These 
cysts may become quite large (5 cm in diameter) and develop in the 
vaginal cavity, in which case they are called spermatoceles. On MRI, 
they appear as well-defined high-T2w, low-T1w signal lesions, occa-
sionally showing internal septations, and typically located in the 
epididymal head (Fig. 4c) [33]. 

Fig. 3. Sagittal (a) and coronal (b) T2w images 
show a hyperintense midline unilocular cystic lesion 
at the penile base close to the proximal bulbous 
urethra, in keeping with Cowper’s gland syringo-
cele. Coronal (c) and sagittal (d) T2w images show 
paired T2-hyperintense cylinders in the corpora 
cavernosa (arrowheads), a left-side pelvic fluid- 
filled reservoir (asterisk) and a hypointense rear 
tip extender (star) of a well-placed three-piece IPP. 
T2w T2-weighted, IPP Inflatable penile prosthesis.   

A. Ponsiglione et al.                                                                                                                                                                                                                            



European Journal of Radiology 166 (2023) 110984

5

2.1.1.9. Testicular cyst. Simple cysts are often found incidentally on US, 
but occasionally also on MRI. They have typical features: thin wall, 
liquid content, and well-defined margins (Fig. 4d) [34]. Their etiology is 
unclear, but they may occur after trauma or inflammation. They are 
usually single with a variable size (2–20 mm), intratesticular-located 
close to the mediastinum and do not require surgical treatment. Sim-
ple testicular cysts should be carefully differentiated from cystic neo-
plasms, such as cystic teratoma whose mass is often palpable and large 
requiring surgical treatment. Moreover, intratesticular spermatocele as 
well as intratesticular varicocele represent other differential diagnoses 
[35]. 

2.1.1.10. Scrotolith. Scrotoliths (also called scrotal pearls) are rare 
extra-testicular calcifications, incidentally found in about 3 % of the 
general male population [36]. Scrotolith’s exact aetiology is unclear. 
Possible causes are linked to inflammation and resultant fibrosis of the 
tunica vaginalis, infections by parasites (filarial), appendix testis or 
epididymis torsion which subsequently calcifies, and chronic micro-
trauma [37]. The scrotoliths can be single or multiple and usually range 
in size from a few mm up to 1 cm, therefore being clinically impalpable. 
On MRI they can be detected as signal voids on conventional T1w and 
T2w sequences, surrounded or not by a T2w hyperintense hydrocele 
(Fig. 4e). Scrotal pearls are benign lesions and not require any treatment 
or follow-up. 

2.1.1.11. Bladder stones. Bladder stones represent only 5 % of all uri-
nary tract calculi [38].They can be categorized as primary (in the 
absence of other urinary tract abnormality, typically seen in children in 
endemic areas), secondary (due to urinary stasis or from concretions on 
foreign bodies such as Foley catheters) and migratory (related to the 
migration of a renal stone). The most frequent cause of bladder stones is 
urinary stasis in conditions such as benign prostatic hyperplasia or 
neurogenic bladder disorder. Other predisposing factors include 

radiation therapy, schistosomiasis, bladder augmentation surgery, ure-
thral strictures, and the presence of bladder diverticula. Symptoms 
might be absent, related to an incomplete bladder emptying, or non- 
specific such as terminal hematuria, suprapubic pain, weak stream, 
and dysuria. 

On mpMRI, they appear as rounded T1w and T2w signal voids 
located into the urinary bladder in a gravity-dependent position 
(differently from intravesical gas that might have similar MRI signal but 
anti-gravity position), surrounded by the hyperintense urine on T2w 
images (Fig. 5a) [39]. Despite dissolution of stones can be sometimes 
accomplished with oral alkalinizing agents, in most of the cases they are 
managed with endoscopic or open surgery, depending on their di-
mensions [40]. 

2.1.1.12. Bladder diverticulum. Bladder diverticulum is defined as the 
outpouring of the mucosa through the points of least resistance of the 
muscular layer. If the acquired form is the most common to be found in 
the adult population, the congenital form is rare and recognizable oc-
casionally during diagnostic investigations for lower urinary tract 
symptoms [41]. The secondary diverticula are generally multiple and 
originate from obstructive causes, while the congenital form is single 
and located postero-medially to the ureteral meatus due to a congenital 
anomaly of the muscle fibers. Moreover, the congenital form has all the 
layers of the wall although the muscularis propria appears thinned, 
while the secondary ones lack the muscular layer. If the congenital 
diverticulum presents within the orifice of the ureteral meatus, the 
diverticulum is called “Hutch’s diverticulum” (Fig. 5b) [42]. 

Diverticula may be associated with several complications due to 
urinary stasis: infection, transient intra-diverticular cell carcinoma 
(1–10 %), bladder stones and bladder rupture. 

2.1.1.13. Urachal cyst. Urachal cysts represent one of the manifesta-
tions of the spectrum of congenital urachal remnant abnormalities [43]. 

Fig. 4. Axial (a) and sagittal (b) T2w images show a fluid collection (asterisks) along the spermatic cord that lies superior to the testicle and does not communicate 
with the scrotal sac, in keeping with spermatic cord hydrocele. Sagittal T2w image (c) shows two small cysts of the epididymal head (arrowhead). Sagittal T2w image 
(d) shows a small rounded simple testicular cyst (arrow). Sagittal T2w image (e) shows left hydrocele containing a small low signal rounded lesion (curved arrow), 
consistent with scrotolith. T2w T2-weighted. 
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They occur when the urachus closes at both ends (bladder and umbili-
cus) but remains open between the two extremities, more frequently in 
the lower third, in the closeness of the urinary bladder. Usually, the 
urachal cysts are small and asymptomatic. On MRI, when uncompli-
cated, they appear as thin-walled homogenous, T1w hypointense, T2w 
hyperintense, cystic lesions without diffusion restriction or enhance-
ment on DCE sequences (Fig. 5c) [44]. Infection, bleeding, wall calci-
fications as well as the rupture into the peritoneal cavity may represent 
possible complications. 

2.1.1.14. Ureterocele. Ureteroceles are saccular dilatations of the 
intramural course of the ureter, secondary to an abnormal congenital 
obstruction of the ureteral meatus. The most accepted pathogenetic 

theory is a failure in the regression of an embryologic membrane around 
the distal ureter [45]. They occur most commonly in the Caucasian 
population, in about 1 in 4000 children and there is a 4–7:1 female-to- 
male ratio. Ureteroceles may be associated with a duplicated (80 % of 
cases) or single collecting system and categorized as either orthotopic (i. 
e., occurring at the expected vesico-ureteric junction -VUJ- position), 
mostly in adult age, or ectopic (i.e., occurring outside of the expected 
VUJ, in an extravesical site such as the urethra or vagina), much more 
common in children. Ureteroceles vary in size from less than a centi-
meter to a large structure that fills the entire bladder and might be 
bilateral in about 10 % of cases [46]. They can be asymptomatic or 
manifest in relation to VUJ obstruction and reflux with urinary tract 
infections, urosepsis, frequency, hematuria, pain, urinary retention, and 

Fig. 5. Sagittal T2w image (a) shows multiple intraluminal signal voids (white asterisks) within the hyperintense fluid in the urinary bladder, in keeping with stones. 
Axial T2w image (b) shows a bladder diverticulum (black asterisk) involving the left ureteral meatus (black arrow), known as Hutch diverticulum. Axial T2w image 
(c) shows a well-capsulated homogenous fluid-filled structure (arrowhead), adjacent to the bladder apex, at the attachment of the median umbilical ligament, 
consistent with urachal cyst. T2w T2-weighted. 

Fig. 6. Axial (a) and sagittal T2w images (b-c) show bilateral cystic dilatation of the terminal ureter at its opening into the bladder (arrows), in keeping with 
ureterocele. Axial T1w (d) and coronal T2w (e) images show a dilated left ureter with a juxta-vesical hypointense stone (arrowheads). T2w T2-weighted, T1w 
T1-weighted. 
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stone disease. They appear as an intravesical cystic structure continuous 
with the distal ureter showing the typical “cobra head sign”, best seen on 
the T2w sequences (Fig. 6a–c). In such cases an additional heavily T2- 
weighted (urographic) scan might be performed to better display the 
whole urinary tract. Ureterocele may prolapse into the ureter or the 
urethra depending on the position, causing acute complete urinary 
obstruction. When symptomatic, treatment of the ureterocele is rec-
ommended and consists in control of infections and endoscopic or sur-
gical repair [47]. 

2.1.1.15. Ureteric stones. Ureteric stones may be encountered within 
the course of the ureter, at any point from the ureteropelvic junction to 
the VUJ. They more frequently occur in men, with peak incidence be-
tween ages 35–45 [48]. Patients with ureteric calculi generally present 
with peristaltic pain, nausea, hematuria and vomiting. Calculi located in 
the VUJ may also manifest with irritative symptoms such as dysuria and 
urinary frequency. On MRI, they appear as intraluminal structures, 
hypointense on T2w images, without diffusion restriction or enhance-
ment on DCE sequences (Fig. 6d–e) [49]. The location, size, and shape of 
the stone are all important factors in determining the best treatment 
option. Analgesics, extracorporeal shock wave lithotripsy, ureteroscopic 
lithotripsy, and laparoscopic ureterolithotomy represent therapeutical 
options for ureteral stones. 

2.1.2. Clinically significant 

2.1.2.1. Seminal vesicle leiomyoma. Primitive neoplastic diseases of SV 
are rare and there are only a few case series in the literature, mainly 
describing benign solid tumors such as cystadenoma, leiomyoma, 
schwannoma and paraganglioma [50,51]. Malignant tumors include 
intraepithelial neoplasia, adenocarcinoma, leiomyosarcoma, rhabdo-
myosarcoma and squamous cell carcinoma. Their imaging features are 
heterogeneous, and their distinction requires always histological 
confirmation [52]. Among benign tumors, leiomyomas are the most 
represented and should be considered when approaching a solid mass 
arising from SV without evidence of PCa. They are benign smooth 
muscle cell tumors of monoclonal origin and may arise from almost 
every part of the genitourinary system. Patients with leiomyoma of SV 
are often asymptomatic, although irritative symptoms and infertility 
may occur [51]. Typically, leiomyomas appear as oval-shaped masses, 
well-circumscribed, with low signal intensity on T2w (because of high 
collagen content), iso-intense on T1w images, with intense enhancement 
on DCE (Fig. 7). 

2.1.2.2. Bladder urothelial carcinoma. Bladder cancer is the second most 
common genitourinary malignancy after prostate cancer. Ninety percent 
of cases are urothelial subtypes, and up to 70 % of them present as non- 
muscular invasive bladder cancer, which has a better prognosis than the 

muscular-invasive counterpart [53]. 
Among radiological evaluations, MRI has a high diagnostic perfor-

mance in evaluating the invasion of the muscular layer, improving the 
accuracy for diagnosis of the primary and recurrent tumor and moni-
toring response to treatment [54]. Tumors usually appear as either 
sessile or papillary projections from the wall, with intermediate-to-high 
signal intensity on T2w, restricted diffusion, and early enhancement 
after contrast administration (Fig. 8). The paramount role of radiology is 
disease staging. Whether a further dedicated MRI bladder is performed, 
it is possible to evaluate if muscular invasion (T1 vs T2), perivesicular, 
(T3), or extension to the adjacent tissues (T4) would be present. The 
Vesical Imaging–Reporting and Data System (VI-RADS) score has been 
recently proposed and validated to differentiate muscle-invasive versus 
non-muscle-invasive bladder cancer [55,56]. 

2.2. Gastrointestinal system 

2.2.1. Not clinically significant 

2.2.1.1. Colonic diverticulosis. Diverticular disease has become more 
common over the last century. Autopsy studies from the early 20th 
century reported colonic diverticula rates ranging from 2 % to 10 %. 
This has risen dramatically over time. Diverticular disease has tradi-
tionally been thought to be a disease of the elderly with prevalence of up 
to 65 % by 85 years of age and is estimated to be as low as 5 % in those 
40 years of age or younger [57]. Colonic diverticulosis manifests as 
distinctive colonic, sac-like outpouchings, most commonly affecting the 
sigmoid colon in left-sided disease (Fig. 9a). It is critical to define the 
location, severity, and presence of complications in order to properly 
manage patients, as most patients with mild disease can usually be 
successfully treated medically [58]. Colonic diverticulitis represents a 
complication of colonic diverticulosis. Symptoms of colonic diverticu-
litis generally arise from the left iliac fossa with unremitting pain and 
accompanying tenderness. The MRI diagnosis of colonic diverticulitis is 
based on the presence of bowel wall thickening, pericolonic stranding 
and the presence of diverticula [59]. Complicated diverticulitis may 
manifest with phlegmon or small abscess formation, perforation and 
even fistulation with contiguous organs. 

2.2.1.2. Tailgut duplication cyst. Tailgut duplication cyst represents a 
cystic lesion located in the retrorectal or presacral space, probably 
arising from vestiges of an embryonic hindgut [60]. While it can present 
at any age, they more frequently manifest between 30 and 60 years. 
Almost 50 % of patients may show perirectal symptoms, such as pelvic 
pain and constipation. Most cases present either as a multilocular or a 
unilocular cystic lesion, with high T2 signal intensity and variable T1 
signal intensity according to the variable amount of contained protein-
aceous material (Fig. 9b). 

Fig. 7. Axial (a) and coronal T2w (b) images show a heterogeneous encapsulated mass arising from the right seminal vesicle, with cystic and solid components 
(arrows) and with inhomogeneous enhancement on DCE image (arrowhead). Biopsy revealed leiomyoma. T2w T2-weighted, DCE dynamic contrast enhanced. 
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The differential diagnoses include other benign cystic masses such as 
cystic lymphangioma (also multilocular), epidermoid, dermoid, dupli-
cation cysts as well as anterior meningocele, all of which are usually 
unilocular [61]. 

2.2.1.3. Hemorhoids. Hemorrhoids are submucosal sinusoids that act as 
vascular cushions in the anal canal and are ubiquitous in the adult 
population [62]. Depending on whether they are located, above or 
below the dentate line, they are classified as internal or external hem-
orrhoids, respectively. Abnormal dilatation of these subepithelial cush-
ions causes “hemorrhoidal disease”, characterized by rectal bleeding, 
mucous-like discharge, pruritus and discomfort. In the case of acutely 
thrombosed hemorrhoids, severe pain may occur. Although the diag-
nosis is clinical, given the vast prevalence in the population, hemor-
rhoids are not an uncommon incidental finding in patients referred to 
MRI for PCa suspicion. Non-thrombosed hemorrhoids have generally a 
high signal intensity on T2w images, with enhancement on delayed 
dynamic phase (Fig. 9c–d). Thrombosed hemorrhoids are often less 

intense on T2w imaging and have a slightly thicker wall with sur-
rounding inflammation, thereby mimicking an abscess [63]. Treatments 
range from non-operative management to sclerotherapy, coagulation, 
and banding or, in case of severe disease or previous therapies failure, 
surgical hemorrhoidectomy [64]. 

2.2.2. Clinically significant 

2.2.2.1. Crohn’s disease. Crohn’s disease is a disorder of the spectrum of 
inflammatory bowel disease, a chronic idiopathic process characterized 
by transmural inflammation at any location of the gastrointestinal tract, 
predisposing patients to fistulas and strictures. The most involved 
location is the terminal ileum [65]. Chron’s disease generally manifests 
between the ages of 15 and 25 years without gender predilection. Pa-
tients usually present with chronic diarrhea and recurrent abdominal 
pain, however in a few cases the presentation occurs as a complication or 
an extraintestinal manifestation. The disease features are those of an 
inflammatory process, either in the acute or chronic phase. The acute 

Fig. 8. Small intraluminal bladder lesion adhered to the left posterior wall (arrows) hypointense on coronal T2w image (a), hyperintense on axial high-b value DWI 
(b), hypointense on ADC map (c) with early enhancement on DCE image (d), confirmed as a non-muscle invasive urothelial carcinoma at the histopathological 
examination. T2w T2-weighted, DWI diffusion weighted imaging, ADC apparent diffusion coefficient, DCE dynamic contrast enhanced. 

Fig. 9. Sagittal T2w image (a) shows multiple 
diverticula of the sigmoid colon (asterisks), in 
keeping with diverticulosis, without signs of diver-
ticulitis. Axial (b) T2w images show a cystic lesion 
in the presacral space indenting posterior rectal wall 
(arrow), in keeping with Tailgut duplication cyst. 
Sagittal T2w (c) and axial fat-sat T1w (d) images 
show a T2-hypointense and T1-hyperintense 
rounded lesion in the rectum (arrowheads), consis-
tent with thrombosed internal haemorrhoid. T2w 
T2-weighted, T1w T1-weighted.   
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inflammatory findings include bowel wall thickening (more than 3 mm) 
with high-signal intensity on T2w sequences and post-contrast 
enhancement, as well as prominent vasa recta (“comb sign”), mesen-
teric fat stranding, and enlarged mesenteric lymph nodes (Fig. 10) [66]. 
On the contrary, in the fibrostenotic phase, the signal intensity on T2w is 
usually low. The common complications are sinus tracts, fistulae and 
bowel obstruction, either from active inflammation or fibrostenotic 
disease. 

2.2.2.2. Colorectal cancer. Colorectal cancer is the third most common 
cancer in men and the second most common in women, with the highest 
prevalence in the most developed countries (Fig. 11). The risk factors are 
related to family and personal medical history (e.g. colon polyps, in-
flammatory bowel disease), lifestyle (e.g. obesity, red meat intake, 
cigarette smoking) and genetic conditions (e.g. familial adenomatous 
polyposis coli and its variants, Lynch-associated syndromes) [67]. 
Common reported symptoms are rectal bleeding, abdominal pain, 
change in bowel habit, weakness, unexplained weight, and appetite loss; 
however, patients can be also asymptomatic and presenting in an 
advanced stage with an intestinal occlusion [68]. Currently, rectal MRI 
is considered the imaging modality of choice for rectal cancer local 
staging [69]. During prostate mpMRI, rectal cancer can be incidentally 
detected as a polypoid, annular or semi-annular lesion with intermediate 
signal on T2w sequences, showing restricted diffusion on high b value 
DWI and on apparent diffusion coefficient (ADC) maps. Location (low-, 
medium-, high-rectum, sigmoid colon), length, distance from the ano-
rectal angle or the anal verge, rectal wall layers involvement, infiltration 
of the perirectal fat, extramural vascular invasion, distance from the 
meso-rectal fascia, anal sphincter invasion, involvement of the perito-
neal folds and contiguous organs or structures, should be always re-
ported. Nodal local staging should be also performed (dimensions, 
margins and internal inhomogeneities are the features considered for the 
nodal involvement). Recto-colonoscopy is mandatory to confirm the 
diagnosis and to identify synchronous or metachronous lesions. The 
treatment (surgery, neoadjuvant chemoradiotherapy, chemo- 
radiotherapy alone) should be always discussed in a multidisciplinary 
environment. 

2.2.2.3. Perianal abscess and fistula. Perianal abscesses are infective- 
inflammatory collections that may have different origins. They can be 
isolated and generally originate from an obstruction of the anal glands 
(cryptoglandular theory) or may be associated with fistulas or chronic 
inflammatory bowel disease. Pelvic-perineal pain is often the main 
symptom with swelling area. Based on the anatomical relationships with 
the muscular structures of the pelvis, abscesses can be distinguished into 
4 groups with different incidence: superficial perianal (43 %), ischioanal 

(23 %), intersphincteric (21 %), supralevator muscle (7 %) [70]. The 
treatment is surgical, with incision and drainage of the abscess. MRI 
represents the technique of choice for the study of pelvic anatomy, 
allowing to provide an appropriate classification of abscesses with or 
without fistulas. T2w sequences enable to visualize the fluid content of 
both the abscess and fistulas as hyperintense in an acute phase, while 
T1w and T2w signal hypointensity suggests chronicity of the findings 
(Fig. 12). The use of intravenous contrast agent helps to distinguish an 
acute phase fistula (wall enhancement) from a healing phase (diffuse 
enhancement also at the lumen level from granulation tissue) [71]. 
Some Authors suggested that DWI is even more sensitive than T2w im-
ages in identifying fistula and could represent an alternative to post- 
contrast imaging [72]. 

2.2.2.4. Colo-vesical fistula. Colo-vesical fistula consists of a communi-
cation between the lumen of the colon and the bladder, which may be 
direct or via an intervening abscess cavity. It represents an unusual 
complication of a wide range of pathologies, first of all, diverticular 
disease followed by inflammatory bowel disease, colon and bladder 
cancers as well as radiotherapy [73]. Rare causes are represented by 
appendicitis and trauma. Faecaluria is a late but pathognomonic sign 
while pneumaturia is suggestive of colo-vesical fistula if clinically sus-
pected. Many cases present with non-specific signs and symptoms such 
as recurrent urinary tract infections, dysuria or hematuria, which may 
delay diagnosis. Due to the inherent contrast of the fistula’s fluid con-
tents and its wall, MRI can demonstrate fistula morphology and 
anatomical location. Fistula appears as a linear track, hyperintense on 
T2w and isointense on T1w sequences, communicating between the two 
organs, with restricted diffusion and wall enhancement after intrave-
nous contrast injection (Fig. 13). Free fluid, lymph nodes enlargement, 
fat stranding and an intervening abscess may be encountered [74]. 

2.3. Musculoskeletal system 

2.3.1. Not clinically significant 

2.3.1.1. Inguinal hernia. An increase in intra-abdominal pressure can 
lead to the development of abdominal hernias, with 75–80 % of them 
being inguinal. The causes can be different, for example, a chronic 
cough, obesity and ascites or they can arise after abdominal surgery 
[75]. The clinical picture generally allows diagnosis, with patients 
reporting an inguinal mass growing in size or appearing with cough and 
after Valsalva maneuver. However, the diagnosis may also occur inci-
dentally during radiological examinations. Inguinal hernias are classi-
fied as direct (defect in the posterior wall of the inguinal canal) placed 
medially to the lower epigastric vessels, or indirect (the content passes 

Fig. 10. Sagittal (a) and coronal (b) T2w images show terminal ileum wall thickening (arrows). Note the fibrofatty proliferation and the comb sign (arrowhead in b); 
Crohn’s disease was then confirmed. T2w T2-weighted. 
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Fig. 11. Axial (a) and sagittal T2w (b) images show 
a sub stenosing sigmoid lesion (arrows) with -
fat stranding (curved arrow), pathologically -
confirmed after Hartmann’s procedure as muci-
nous carcinoma with traits of signet ring cells. The 
same patient shows a PI-RADS 5 transitional zone 
prostatic lesion (asterisks) hypointense on axial T2w 
image (c) and hyperintense on axial high-b value 
DWI (d), confirmed at target biopsy as clinically 
significant prostate cancer (Gleason 8) with aspects 
of signet ring cells. T2w T2-weighted, DWI diffusion 
weighted imaging.   

Fig. 12. Midline sagittal T2w image (a) shows a perianal abscess (arrowhead), while left paramedian sagittal (b), axial (c) T2w images and axial DCE image (d) show 
inter-sphincteric and trans-sphincteric fistulous tracts towards the prostate (arrows). T2w T2-weighted, DCE dynamic contrast enhanced. 
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through the deep ring in the canal) placed laterally to the lower 
epigastric vascular-nervous bundle. US represents the first line imaging 
technique for diagnosis, while computed tomography (CT) is used in 
case of acute pain, often a sign of complications (occlusion and/or 
perforation of a bowel). MRI could be useful in cases of dubious inguinal 
hernia in order to identify potential differential diagnoses such as 
femoral hernia, hydrocele or muscle trauma (Fig. 14a–b) [76]. It is 

essential to report the site and the three components of the hernia, 
namely the sac, the neck, and the contents. The latter is usually mes-
enterial adipose tissue and/or an intestinal loop, but it is not uncommon 
to also find retroperitoneal viscera such as the bladder. 

2.3.1.2. Iliopsoas bursitis. Iliopsoas bursa interposes between the iliop-
soas tendon and the articular capsule of the hip joint, and it is not 

Fig. 13. Axial (a) and coronal (b) T2w images show gas within the bladder (asterisk) secondary to diffuse thickening of the sigmoid colon wall (arrow) with an 
enhancing fistulous connection towards the bladder depicted on axial DCE image (arrowhead in c), in keeping with colo-vesical fistula. T2w T2-weighted, DCE 
dynamic contrast enhanced. 

Fig. 14. Sagittal T2w (a) and axial T1w (b) images show left inguinal hernia containing fat and a small bowel loop (black arrows). Axial T2w image (c) shows a left 
fluid-filled distended iliopsoas bursa (white arrowhead), in keeping with iliopsoas bursitis. At the level of the left great adductor, a large regular and homogeneous 
formation (white asterisks), appearing hyperintense on both T2w (d) and T1w (e) images without signs of contrast-enhancement on post-contrast fat-sat T1w (f) 
image, is shown, suggestive of intramuscular lipoma. T2w T2-weighted, T1w T1-weighted. 
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physiologically dilated but clearly visible at MRI. The main causes of its 
distension are represented by trauma, osteoarthritis, avascular necrosis, 
rheumatoid arthritis, synovial chondromatosis, gout and pyogenic 
infection. Iliopsoas bursitis can simulate a mass, or manifest with non- 
specific hip pain [77]. US can visualize bursa distension and inform 
about the contents and presence of septa. However, MRI is generally 
superior to other imaging modalities in showing a communication be-
tween the bursa and the hip and to accurately quantify the degree of 
distension (Fig. 14c) [78]. 

2.3.1.3. Intramuscular lipoma. Lipomas are common soft tissue tumors, 
typically arising subcutaneously and consisting of mature fatty tissue; 
however, they can less frequently occur under the enclosing fascia 
(deep-seated lipomas) or even inside the muscle (intramuscular li-
pomas) [79]. These usually asymptomatic masses appear isointense to 
subcutaneous fat in all MRI sequences and can greatly differ in terms of 
dimensions (Fig. 14d–f) [80]. They can present with smooth and regular 
margins or with infiltrative patterns with the presence of intermingled 
muscle fibers within the lipoma, which do not represent signs of ma-
lignancy. However, the differential diagnosis with well-differentiated 
liposarcoma or atypical lipomatous tumors is often challenging. The 
MRI signs suggestive for liposarcoma include tumor heterogeneity, the 
presence of septa showing enhancement on DCE and/or of non-adipose 
nodular soft-tissue components; incomplete fat suppression with 
hyperintense components on T2w images could also raise suspicion 
[81]. 

2.3.1.4. Butterfly vertebrae. A butterfly vertebra is a sagittal defect in 
the vertebral body caused by failure of fusion of the two lateral 

ossification centers due to persistence of the notochord during 
embryogenesis (Fig. 15a–b) [82]. The name is based on the appearance 
of the two hemivertebrae that spread out like butterfly wings from the 
central cleft on plain radiograph images. In a previous systematic review 
[83], this pathology seems to be associated in 70 % of cases with other 
vertebral anomalies and in 56 % of cases as part of more complex syn-
dromes, the most common being spondylocostal dysostosis followed by 
Alagille syndrome. Vertebral involvement can be single (61 %) or 
multiple (39 %) with a strong association between multiple involvement 
and the presence of complex syndromes. The most frequent location is 
the thoracolumbar region, being especially infrequent at the sacral level. 
Most cases are asymptomatic, with back pain as the most frequent 
clinical manifestation. 

2.3.1.5. Paget disease. Paget’s disease of bone is a common disorder 
that can involve one or more skeletal segments (more frequently the 
pelvis), characterized by focal areas of increased bone turnover [84]. 
Rarely encountered in young adults, its prevalence increases with age, 
being higher in elder males. Mostly asymptomatic, it is often inciden-
tally discovered on imaging exams performed for other reasons, 
although bone pain can be present. While Paget’s disease shows 
distinctive radiographic features that allow to confidently make a 
diagnosis, MRI may present a confusing picture. Uncomplicated Paget’s 
disease can present with cortical thickening (hypointense on both T1w 
and T2w images) and bone marrow signal abnormalities (Fig. 15c-d) 
[85]. The most common complication of Paget’s disease is represented 
by fractures, but arthropathy and neurologic complications have been 
also widely reported. Of note, MRI can have a role in the diagnosis of 
sarcomatous transformation, which is very rare but constitutes the most 

Fig. 15. Coronal (a) and axial (b) T2w images show a cleft in the vertebral body of S1 (arrows), in keeping with Butterfly vertebra. Axial T2w image (c) scan shows 
thickened cortex, coarse trabeculation and bone sclerosis of the left iliac bone (curved arrow), then confirmed on axial CT image (d), suggestive of Paget disease. T2w 
T2-weighted, CT computed tomography. 
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dreaded complication [86]. 

2.3.1.6. Osteoarthritis. It is well-known that osteoarthritis represents a 
significant source of pain and functional limitation [87]. Given it affects 
adult patients, with a prevalence which increases with age, it should not 
be considered an uncommon finding in patients referred to MRI for PCa 
suspicion. The hip represents most involved site in pelvic osteoarthritis 
and is frequently included in the FOV of prostate MRI. While radiog-
raphy represents the main imaging modality, MRI offers a greater 
amount of information on the state of articular cartilage and sub-
chondral bone (Fig. 16). It has been shown that the presence of cartilage 
alterations, such as fissuring or ulcerations in the weight-bearing areas, 
especially if paired with bone marrow edema-like changes in the sub-
chondral bone, are correlated to the presence of pain in coxofemoral 
osteoarthritis [88]. As these MRI signs typically precede radiographic 
evidence of osteoarthritis, it may be useful to report them as incidental 
findings when present [89]. 

2.3.1.7. Femoral geodes. A geode is a hollow rock lined with crystals. 
The term cyst is inaccurate because subchondral cysts lack an epithelial 
lining and are not uniformly fluid filled [90]. They are commonly 
associated with osteoarthritis and are usually multiple, located on 
opposing sides of the weight-bearing joints. Geodes themselves are 
generally asymptomatic, however due to concomitant joint pathology 
they may be associated with non-specific symptoms such as pain, 
swelling or reduced range of motion. At MRI, they appear as well- 
defined periarticular lesions, hypointense on T1w, hyperintense on 
T2w, with heterogenous behavior after gadolinium administration, 
ranging from absent to peripheral or internal enhancement due to 
fibrous content (Fig. 16) [91]. Common accompanying diagnostic clues 
for MRI diagnosis include the formation of osteophytes, the absence of 
overlying cartilage, joint space narrowing, and the presence of marked 
surrounding bone oedema. Main differential diagnoses include lytic 
malignancies, chondroblastoma, giant cell tumor, clear cell chon-
drosarcoma, or metastases. 

2.3.2. Clinically significant 

2.3.2.1. Sacrococcygeal chordoma. Chordomas are malignant tumors 
originating from vestigial notochord tissue, of low to intermediate 
grade, and are the most common sacral primary bone tumor [92]. 
Epidemiologically, they interest adult patients with a higher prevalence 
in males. When arising in the sacrum, they tend to originate in the lower 
levels of the bone, posteriorly to the rectum. Chordomas present a slow 
growth, with symptoms mostly related to the spread towards adjacent 
tissues, especially the presacral space and rectum. Neurological 

alterations, such as paresthesia, may occur in advanced stages. 
Their MRI signal is hypo- to isointense on T1w and markedly 

hyperintense on T2w images, but may present inhomogeneities due to 
calcifications, hemorrhage, or high protein content areas; contrast 
enhancement is present and heterogeneous (Fig. 17a–d) [93]. Differ-
entials include giant cell tumors, which arise in upper levels of the 
sacrum compared to chordoma and is mostly lytic, and chondrosarcoma, 
which contains chondroid matrix [94]. 

2.3.2.2. Bone metastases. Bone secondary lesions are due to hematog-
enous spread of the primary tumor and can present with varying im-
aging characteristics based on their origin. They range from osteolytic to 
osteoblastic, with possible mixed appearance and coexistence of multi-
ple types of bone metastases. On MRI, osteolytic ones may present 
hypointense appearance on T1w images and iso- to hyperintensity on 
T2w ones, with heterogeneous enhancement after contrast administra-
tion. Osteoblastic metastases characteristically present low signal in 
both T1w and T2w sequences (Fig. 17e–f) [94]. Their presence can also 
be associated to other findings, such as pathological fractures due to 
bone infiltration, even if these are more common in osteolytic lesions. 
Sacral and pelvic secondary bone tumors can originate from several 
primary lesions, including prostate, lung, breast, renal, and gastro- 
intestinal cancer. This localization of bone metastases is not infre-
quent, second only to the other spine segments [95]. As PCa metastases 
are mostly osteoblastic, this should help in identifying the metastatic 
lesions as a truly incidental finding in the setting of prostate MRI rather 
than related to PCa [96]. 

2.4. Neuro-vascular system 

2.4.1. Not clinically significant 

2.4.1.1. Tarlov cyst. Tarlov cysts are also known as perineural root 
sleeve cysts, representing an enlargement of meningeal spaces of the 
spinal posterior nerve root sheath. Even though their location may 
include the entire spine, the sacrum and particularly S2 and S3 nerve 
roots are the most common sites. Such lesions are typically asymptom-
atic but contain nerve fibers and can present with neurological alter-
ations [97]. These are not highly specific and may include low back 
pain, radicular pain, paresthesia, leg weakness, bladder or bowel 
dysfunction [98]. Compared to degenerative changes of the lumbar 
spine and disc alterations, which may have a similar clinical presenta-
tion, Tarlov cysts more often develop in younger adult patients (30–40 
years of age). 

At MRI, they appear as thin-walled cystic lesions with a signal in-
tensity equal to cerebrospinal fluid and might determine adjacent bone 

Fig. 16. Coronal T2w images (a–b) show articular cartilage loss (asterisk), bone marrow edema (arrowhead) and subchondral cysts (arrows) at the left femoral head 
and the acetabular roof in a patient with degenerative osteoarthritis. T2w T2-weighted. 
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scalloping (Fig. 18a). They often present as multiple and or bilateral 
lesions, without enhancement after contrast agent administration [99]. 

2.4.1.2. Femoro-femoral bypass. Femoro-femoral bypass is a surgical 
procedure to sidestep an occluded or injured unilateral iliac artery 
[100]. A vascular prosthesis is inserted between the femoral arteries 
through a subcutaneous tunnel. Rarely a subfascial tunnel is created 
passing in the Retzius space. 

Nowadays most patients with symptomatic iliac artery stenosis or 
occlusion are treated primarily with angioplasty or stenting. Surgery is 
considered an alternative when endovascular management is not suit-
able. Direct revascularization is preferred to extra-anatomical bypass 
because of its superior patency, but for poor-risk patients, femoro- 
femoral bypass is still a valuable surgical option [101]. Complications 
of femoro-femoral bypass are graft stenosis or occlusion. On MRI, the 
prosthesis can have different signal intensities depending on the graft 
(Fig. 18b–c). A flow void artefact on T2w sequences and arterial 
enhancement after gadolinium injection is seen if the graft is patent. On 
T1w sequences, mural thrombus or intimal hyperplasia could be noted 
as heterogeneous signal intensity. 

On prostate MRI is essential to report the presence of a femoro- 
femoral bypass graft because it can affect the surgical approach in 
case of prostatectomy. 

2.4.2. Clinically significant 

2.4.2.1. Periprostatic schwannoma. Schwannomas are benign tumor of 
the peripheral nerves, usually solitary with slow growth [102]. 

They represent 5 % of all benign soft tissue tumors mostly located in 
the head-neck and surfaces of the flexors of the upper and lower limbs, 
while when deep-seated, they predominate in the posterior mediastinum 
and retroperitoneum. Schwannomas are often found as an incidental 
mass or due to vague and non-specific symptoms. Microscopically 
schwannomas are divided into two categories: highly cellular compo-
nent or ‘‘Antoni A’’ and a myxoid or ‘‘Antoni B’’ component. On MRI 
schwannomas usually present as well-circumscribed masses displacing 
but not infiltrating the adjacent structures, hypointense on T1w and 
hyperintense on T2w images, with heterogenous enhancement after 
gadolinium administration, being intense in case of “Antoni A” subtype 
(Fig. 19a–b). Cystic, hemorrhage and fatty degeneration may be present, 

Fig. 17. A large destructive bony mass lesion (arrows) centered upon the coccyx and the fifth sacral vertebra, with inhomogeneous low signal on sagittal (a) and 
axial (b) T2w images, mostly peripheral restricted diffusion on ADC map (c), heterogeneous enhancement on axial DCE image (d) and extra-osseous extension is 
shown; the lesion was confirmed at biopsy as sacrococcygeal chordoma. Coronal T2w (e) and T1w (f) images show multiple hypointense lesions localized at pelvic 
bones (arrowheads), in keeping with metastases. T2w T2-weighted, ADC apparent diffusion coefficient, DCE dynamic contrast enhanced, T1w T1-weighted. 

Fig. 18. Sagittal T2w image (a) shows a sacral perineural cysts causing minimal bone scalloping of the adiacent vertebra (arrow), also named as Tarlov cyst. Patent 
femoro-femoral by-pass graft (arrowsheads) characterized by flow void artifact on T2w image (b) and arterial enhancement on axial DCE image (c). A right PI-RADS 
5 prostate lesion is also shown in the right posterior mid-gland peripheral zone (curved arrows in b-c). T2w T2-weighted, DCE Dynamic contrast enhanced. 
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while calcifications are rare [103]. Diagnosis of schwannoma may be 
considered when approaching a retroperitoneal or pelvic mass, to avoid 
unnecessary surgery, as this disease can be managed conservatively. 

2.4.2.2. Pelvic arteriovenous malformation. Arteriovenous malforma-
tions consist of abnormal leash of vessels allowing for arteriovenous 
shunting. They are characterized by a direct arteriovenous communi-
cation without intervening capillary bed, being either congenital or 
acquired. Arteriovenous malformations may occur everywhere, how-
ever, the pelvic ones are very rare [104]. Patients may be asymptomatic 
or present with pelvic pain, painless gross hematuria, hematospermia, 
urinary frequency. MRI is effective for identifying vascular anomalies, 
being able to delineate the extent and anatomic relationship of the 
malformation to adjacent structures as well as to provide hemodynamic 
characterization (Fig. 19c–d) [105]. 

Therapeutic options include conservative management, ligation of 
the inflow artery with excision of the focus, transcatheter arterial 
embolization and intra-operative embolization of the venous compart-
ment [106]. 

2.5. Lymphatic system 

2.5.1. Not clinically significant 

2.5.1.1. Pelvic lymphocele. Lymphocele is a lymph collection with a 
thick fibrotic wall without an epithelial lining, caused by an injury to the 
lymphatic system, usually after extraperitoneal surgical procedures 
[107]. It rarely happens after intraperitoneal surgery because the peri-
toneum absorbs lymph and prevents lymphocele formation. 
Lymphocele-related symptoms depend on its location and size due to 
compression of adjacent anatomic structures or complications like 
infection. On MRI, lymphoceles appear as simple unilocular cystic 

masses, usually located along the route of prior lymph node dissection or 
adjacent to a transplanted kidney [108]. They are highly hyperintense 
on T2w images, hypointense on T1w, with possible thin wall enhance-
ment on postcontrast T1w images (Fig. 20a–b). Small lymphoceles are 
generally conservatively managed, with the most regressing over time. 
Symptomatic lymphoceles treatments include percutaneous drainage 
with or without sclerotherapy and surgical drainage [109]. 

2.5.2. Clinically significant 

2.5.2.1. Lymphadenopathy. The term lymphadenopathy refers to any 
pathology of the lymph nodes not only related to the increase in size, 
which may be normal, but also to structural changes (round, necrotic, 
cystic). The increase in size indeed is not exclusive of the neoplastic 
diseases but may also occur due to benign conditions, such as the in-
flammatory ones [110]. Lymphadenopathy maybe incidentally identi-
fied while reporting prostate mpMRI, and in the absence of PCa, this 
warrants a search for the primary tumor with scrutiny of the bladder and 
rectum as well as consideration of systemic diseases. If US can be 
adopted for the evaluation of superficial lymph nodes, CT, PET and MRI 
are the most used techniques for staging purposes. Both CT and MRI 
mostly rely on shape and size, considering a short axis diameter greater 
than 10 mm as suspicious for node metastasis. However, a size-based 
approach may overlook metastasis, thus MRI accuracy would benefit 
from the assessment of morphological features such as a more rounded 
shape or eccentric cortical hypertrophy (Fig. 20c–d). 

In a previous metanalysis, Hovels et al. reported that the pooled 
sensitivity and specificity of MRI to identify metastatic nodes in PCa 
patients were 39 and 82 %, respectively, being not statistically different 
from those of CT and MRI [111]. MRI suspicious features of metastatic 
nodes, beyond increasing in size, include restricted diffusion, central 
necrosis (visualized as T2w hyperintensity within the node) and lymph 

Fig. 19. Axial T2w (a) and post-contrast fat-sat T1w 
(b) images show a well circumscribed heteroge-
neous T2-signal mass with peripheral enhancement 
(arrows) in the right periprostatic space, confirmed 
at biopsy as schwannoma. Axial T2w image shows 
ipointense tubular structures in the left peri-prostatic 
space (arrowshead in c), corresponding to ectasic 
vessels, characterized by precocius arterial 
enhancement on axial DCE image (arrowshead in d), 
in keeping with arteriovenous malformation. T2w 
T2-weighted, T1w T1-weighted, DCE Dynamic 
contrast enhanced.   
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node conglomeration [112]. 

3. Conclusion 

Various extra-prostatic findings can be incidentally recognized while 
reporting mpMRI scans, with a number being clinically significant. 
Consequently, it is mandatory for a radiologist to be familiar with the 
anatomical structures included within mpMRI FOV as well as with the 
wide range of pathologies potentially encountered and their imaging 
characteristics. A systematic approach consisting in reviewing target 
areas of each anatomical system by means of a checklist, such as the 
CheckDEEP, before or after the assessment of the prostate gland, may 
help in not overlooking those findings which might impact patients’ 
prognosis. Finally, collaboration with referring physicians is needed to 
guide management and avoid patient anxiety and increased costs due to 
additional work-up prompted by extra-prostatic findings. 
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