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agnetic resonance imaging (MRI) of the
prostate is the imaging modality of
choice for local staging of newly diagnosed pros-
tate cancer (PCa). It more precisely localizes a
dominant tumor within the gland [1], and gives a
more reliable estimation of tumor volume than
digital rectal examination or transrectal ultra-
sound [2]. Most importantly, prostate MRI is more
accurate for the diagnosis of extracapsular exten-
sion, seminal vesicle invasion, and involvement of
adjacent organs [3-5], with direct implications on
patient counseling, management, and therapy
planing. For the reporting radiologist, it is essen-
tial to be familiar with prostate zonal anatomy and
to recognize the typical imaging appearance of
PCa. On T2-weighted images, tumors present as
round or lenticular shaped masses that are homo-
geneously hypointense compared to the high-
signal peripheral zone tissue. Diffusion-weighted
imaging (DWI) reveals high signal intensity on low-
and high-b-value images with hypointensity on
the corresponding apparent diffusion coefficient
(ADC) maps. On dynamic contrast-enhanced
(DCE) sequences, PCa typically demonstrates ear-
ly enhancement compared to non-cancerous pe-
ripheral zone tissue. These characteristic findings
may vary slightly depending on a lesion’s zonal
localization. Thus, in the most recent version of
the Prostate Imaging Reporting and Data System
(PI-RADS v2), assessment of peripheral zone le-
sions is primarily based upon DWI, whereas such
in the transition zone are mainly assessed on T2-
weighted images. For a more detailed review of the
PI-RADS scoring system, please refer to the origi-
nal document [6] or recent pictorial reviews [7, §].
While familiarity with the typical imaging
appearance of PCa is essential for the reporting
radiologist, it is as important to recognize that

these findings are not perfectly specific for PCa
and that there are non-cancerous mimics, as
comprehensively reviewed in the recent literature
[9, 10]. We describe MR imaging findings of two
patients with histopathology-proven granuloma-
tous prostatitis (GP) mimicking PCa on MRI and
review the pertinent literature.

Case 1.

A 69 year-old patient who was hospitalized
in an outside institution for presumed urosepsis.
A digital rectal examination showed a right-sided
prostatic nodule extending from the base to the
apex with suspicion for extracapsular extension.
The serum prostate specific antigen (PSA) was 6.5
ng/ml. Transrectal ultrasound-guided 12-core bi-
opsy was positive for high grade, low-volume PCa
(Gleason score 4+4=8), occupying 3% of one biop-
sy core. The biopsy also showed high-grade pros-
tatic intraepithelial neoplasia (PIN) and signs of
chronic inflammation. A prostate MRI showed a
dominant lesion with the imaging features of PCa
in the right posterolateral base-to-apex peripheral
zone with extracapsular extension and possible
invasion of the rectal wall (fig 1).

The patient’s lower urinary tract symptoms
resolved after a course of systemic antibiotics and
he transferred his care to our institution, where
he underwent radical retropubic prostatectomy.
Whole-mount step-section histopathology showed
two small foci of PCa (Gleason 3+4=7) in the bilat-
eral mid-gland peripheral zone as well as multifo-
cal granulomatous prostatitis (fig 2).

Case 2.

53 year-old patient with a history of urothe-
lial cancer of the bladder who had previously un-
dergone multiple transurethral tumor resections
of the bladder and two courses of intravesicular
immunotherapy with Bacille Calmette-Guerin

Fig.1c

Fig. 1. MRI. T2-WI.

The lesion was assigned a PI-RADS score of 5.

Patient 1; T2-weighted MRI (a, b) of the prostate in the axial (a) and coronal (b) planes, and axial dynamic confrast
enhanced image (c), showing a well defined lesion in the posterolateral base-to-apex peripheral zone (white ar-
rows) with low signal intensity on T2-weighted and intense early enhancement on DCE images, respectively . The
lesion extends into the posterior periprostatic soft fissue and possibly involves the anterior rectal wall (red arrows).

| wwwe.rejr.ru | REJR. 2017; 7 (2):153-157

DOI:10.21569/2222-7415-2017-7-2-153-157

Crpanuna 154



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Fig. 2

Fig. 2. Patient 1; Whole-mount step-section histopathology of a prostatectomy specimen in the axial plane from the
apex (a) through the base (f).There are two foci of prostate cancer in the bilateral mid-gland peripheral zone (both
Gleason score 3+4=7), encircled by green/black lines on slice (d). Blue dofted lines on slices (a-e) indicate areas of

granulomatous inflammation.

(BCG) at an outside institution. 18F-fluoro-
desoxyglucose PET/CT showed a focus of abnor-
mal tracer uptake in the left side of the prostate
(images not available), which was thought to pos-
sibly represent malignancy. The patient trans-
ferred his care to our institution in December
2016, which was 15 months after the end of the
last BCG treatment. He had no lower urinary
tract symptoms or fever. Serum PSA was 11.28
ng/ml and digital rectal examination showed bi-
lateral nodules without extracapsular extension.
An MRI of the prostate showed multiple foci of
homogeneously low signal on T2-weighted images
and restricted diffusion, with the largest lesions at
the prostate base (fig 3).

The patient underwent transrectal ultra-
sound-guided 14-core prostate biopsy, which
showed no evidence of malignancy and multifocal
necrotizing and non-necrotizing granulomatous
inflammation. Special stains for acid-fast organ-
isms were negative.

Discussion.

Granulomatous prostatitis is a rare inflam-
matory disease of the prostate with manifold etiol-
ogies, including, but not limited to, prior intrave-
sicular BCG therapy for urothelial cancer, prior
transurethral interventions, sarcoidosis, and in-
fections, e.g. mycobacterial, parasitic, or crypto-
coccal. In a number of cases, no specific cause
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can be established and they are classified as idio-
pathic. It has to be emphasized that prior BCG
therapy may be a major but not the only cause of
GP in western societies, and that GP can present
several months to years after BCG treatment, as
seen in our case 2 and documented in prior re-
ports [11, 12]. GP shares many clinical and imag-
ing characteristics with PCa, but management dif-
fers significantly, with most cases of GP resolving
spontaneously or after therapy of an underlying
infection. Patients typically present with lower
urinary tract symptoms, fever, abnormal urine
analysis (most commonly elevated white blood
cells and/or hematuria), hematospermia, elevated
serum PSA, and abnormal digital rectal examina-
tion, but any of these findings might also be ab-
sent. In a case series of 22 cases with histopathol-
ogy-proven granulomatous prostatitis, Shukla and
colleagues found that PSA-values ranged between
0.88 and 19.22 ng/ml, and that 14 patients had a
normal urine analysis [13]. In another series of 11
cases of GP, 45% had no abnormal findings on
digital rectal examination [14].

On MRI, GP has similar imaging characteris-
tics as PCa and it may be very difficult to distin-
guish these two entities based on their MRI ap-
pearance. Recently, Rais-Bahrami and colleagues
from the University of Alabama compared the MRI
and clinical findings of 5 patients with GP to 15

Crpanuna 155



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Fig.3a

Fig.3 b

Fig. 3. MRI. T2-WI.

tous inflammation in multiple cores.

Patient 2; T2-weighted MRI of the prostate in the axial plane (a), axial high b-value diffusion weighted image (b) and
corresponding ADC map (c). There are two well defined lesions at the bilateral base peripheral / transition zone bor-
der with homogeneously low signal on T2-weighted images and restricted diffusion. The lesions were assigned PI-
RADS scores of 5.Transrectal ultrasound-guided 14-core biopsy was negative for malignancy and showed granuloma-

matched patients with PCa [15]. While there was
no difference in PSA-levels, lesion size, and distri-
bution of PI-RADS scores between the two groups,
they reported that the mean ADC was significantly
higher in GP than in PCa (i.e. 1.05 vs. 0.79 x 10-
3mm?2/s, p=0.002). In another series of 5 pa-
tients, however, GP lesions showed markedly low-
er ADC mean values (i.e. 0.56 x 10-3mm?2/s) [16].
None of Rais-Bahrami’s patients with GP showed
signs of extraprostatic diseases spread, while ex-
tracapsular extension was thought to be present
in 33% of patients with PCa (p=0.003) [15]. The
latter observation is contrary to our case 1 and
others who reported MRI findings that were suspi-
cious for extraprostatic spread and/or involve-
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In summary, GP is a rare mimicker of PCa
on multiparametric MRI and it may be very diffi-
cult to prospectively differentiate these two enti-
ties based on their imaging appearance alone. In
the appropriate clinical setting, e.g. a history of
prior BCG treatment and discordance of biopsy
results and imaging appearance, the reporting ra-
diologist may raise granulomatous inflammation
as a possible alternative diagnosis to PCa. Howev-
er, targeted biopsy and histopathologic analysis is
warranted given the relative low prevalence of GP
and the very similar imaging features of the two
entities.
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