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OBJECTIVE. Multiparametric MRI (mpMRI) has become the main imaging modality
for the detection, localization, and local staging of prostate cancer over the past decade. For
radiologists to achieve consistent and reproducible reporting of prostate mpMRI, a compre-
hensive evaluation of the gland including detailed knowledge of anatomy, pathology, and clin-
ical data is required. This article familiarizes radiologists with common pitfalls and condi-
tions that affect mpMRI performance during readouts.

CONCLUSION. Consistent, accurate, and reproducible reporting of prostate mpMRI is
vital. Additionally, radiologists should be aware of common diagnostic pitfalls that can hin-

der mpMRI performance.

ver the past decade, multipara-

metric MRI (mpMRI) has played

an increasing role in prostate

cancer imaging, including tumor
detection, tumor characterization, risk strati-
fication, local staging, and image guidance
for biopsy and focal therapy. The ability of
mpMRI to depict lesions at risk for clinically
significant prostate cancer and subsequently
to guide biopsies makes it an attractive alter-
native to random biopsies [1]. The fusion of
MR images to transrectal ultrasound (TRUS)
images allows MRI-directed biopsies to be
performed outside the MRI suite under
TRUS guidance [2].

Investigators estimated that prostate can-
cer would cause the death of 31,620 people
in the United States in 2019 [3]. For patients
with an elevated prostate-specific antigen
(PSA) value or positive finding on digital
rectal examination, the current standard of
care is to sample the prostate with 12 system-
atically placed needles under TRUS guid-
ance. Because as many as half of all prostate
tumors are not visible on ultrasound, there is
a significant undersampling of the prostate
with this method [4]. At the same time, this
method tends to overdiagnose clinically in-
dolent prostate cancer. The latter can result
in unnecessary radical treatments with con-
sequent life-altering side effects [2].

MRI is capable of detecting clinically
significant prostate cancer, but the findings
tend to be nonspecific. Therefore, it is im-

portant that lesions on MRI are prioritized
for biopsy. The main method used to stratify
the risk of prostate lesions and select them
for biopsy is the Prostate Imaging Reporting
and Data System (PI-RADS), the most recent
version of which was released in March 2019
[5]. This document is intended to standardize
the interpretation and reporting process and
increase the consistency of prostate imaging
interpretations among radiologists. However,
as with many subjective scales of severity, a
high degree of variability exists among ra-
diologists’ prostate mpMRI interpretations,
with low-to-moderate interreader agreement
and intrareader agreement [6, 7].

There are several reasons why there is
variability among radiologists. The pros-
tate is a small complex organ, which makes
image quality of utmost importance. Fur-
thermore, prostate cancer varies greatly in
its aggressiveness. It can be multifocal, and
clinically significant tumors can be very
small. The prostate has several normal ana-
tomic components that can mimic tumor on
mpMRI. Additionally, there are benign con-
ditions, such as prostatitis and benign pros-
tatic hyperplasia (BPH), that can obscure
clinically significant tumors and make them
difficult to find if the radiologist is not famil-
iar with the pitfalls of mpMRI.

The lack of consistency among interpre-
tations can result in unnecessary biopsies
or delayed diagnosis of prostate cancer. De-
spite ongoing efforts by the PI-RADS Steer-
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ing Committee to standardize and simplify
the reporting process, widespread education
about how to interpret mpMRI of the pros-
tate may be the most promising immediate
solution. Here, we briefly discuss the classic
appearance of cancers on mpMRI. We will
then shed light on some of the hidden lesions
and pitfalls that radiologists should be aware
of before reading an mpMRI examination of
the prostate as well as patient factors that can
interfere with mpMRI interpretation.

The Classic Appearance of
Prostate Cancer

The classic prostate cancer appears as a
hypointense focus on T2-weighted imag-
ing and on the apparent diffusion coeffi-
cient (ADC) map and as a hyperintense fo-
cus on high-b-value (> 1400 s/mm?) imaging
and shows recognizable early focal enhance-
ment on dynamic contrast-enhanced MRI
(DCE-MRI) (Fig. 1). Given that prostate can-
cer has a wide range of aggressiveness and
presentation on mpMRI, the PI-RADS crite-
ria set forth a framework for assigning scores
on the basis of each of these individual se-
quences and then using these scores to derive
an overall assessment category that is intend-
ed to represent the lesion’s cancer risk [5]. In
general, if a lesion shows positive findings on
some but not all MRI sequences, its risk of
cancer is considered to be lower. Converse-
ly, larger size is associated with an increased
cancer risk and is used to upgrade lesions
from PI-RADS category 4 to category 5.
The relationship of the lesion to the prostatic
capsule is also important. If there is any evi-
dence of extraprostatic extension (EPE) (e.g.,
capsular bulge, large lesion-capsule contact
length, and so on), the lesion—regardless of
its size—is automatically assigned the high-
est PI-RADS score (PI-RADS 5).

Conditions That Can Hinder
Multiparametric MRI Performance
Inflammation

Inflammation in the prostate gland, as well
as postinflammatory scarring, can mimic tu-
mors on MRI. Inflammation can be caused
by acute or chronic bacterial prostatitis and
may be asymptomatic. Prostatitis is a com-
mon condition with a prevalence of more
than 8%; prostatitis, like cancer, can result in
an increase in serum PSA value and prostate
volume [8]. Prostatitis causes heterogeneous
background signal intensity within the pros-
tate on T2-weighted imaging and therefore
can easily lower the sensitivity and specific-
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ity of MRI for cancer detection [9] (Fig. 2).
Certain findings on MRI have been shown to
support a diagnosis of prostatitis, including
wedge-shaped lesions, early nonfocal con-
trast enhancement, the absence of mass ef-
fect, and preservation of capsule integrity.
However, all these findings can be present in
a peripheral zone (PZ) cancer; thus, a biopsy
may be the only way to definitively diagnose
cancer in this setting.

Although there are many overlapping
characteristics between prostatic inflamma-
tion and prostate cancer, studies support the
concept that the two can be differentiated in
many patients using quantitative metrics. Pe-
ker et al. [10], for example, showed that nor-
mal T2 signal intensity (mean, 3.8 vs 3.2;
p =0.003) and ADC values (mean, 0.685 x
1073 mm?/s vs 0.874 x 10~ mm?/s; p < 0.001)
were significantly higher in prostatitis than
in prostate cancer.

Granulomatous prostatitis is a unique in-
flammatory condition that may be idiopath-
ic or a result of prior intravesical bacille
Calmette-Guérin (BCG) therapy for blad-
der cancer, tuberculous prostatitis, or pri-
or transurethral resection of the prostate
[11]. Like cancer, granulomatous prostatitis
presents clinically with elevated PSA value
and a firm nodule on digital rectal examina-
tion. Although granulomatous prostatitis le-
sions are benign, they can present with low
T2 and ADC values similar to those report-
ed for aggressive cancers [12]. Granuloma-
tous prostatitis nodules can also disrupt the
integrity of the anatomic capsule, thus mim-
icking invasive cancer. In fact, a study of 16
patients with granulomatous prostatitis re-
ported that lesions were typically scored as
5 on the PI-RADS version 2 (PI-RADSv2)
scale, indicating a high suspicion for pros-
tate cancer [11]. Because imaging features of
granulomatous prostatitis can easily overlap
with the imaging features of cancer-positive
PI-RADS category 4 or 5 lesions, histopath-
ologic analysis is currently regarded as the
only way to definitively exclude the presence
of tumor; however, a suggestive history, such
as a history of BCG injection, should always
be considered. Because patients with BCG-
related prostatitis should be treated with iso-
niazid and rifampin, histologic confirmation
should always be obtained [13].

Biopsy-Related Residual Hemorrhage
Hemorrhage as a result of prior biopsy will

show as hyperintensity on T1-weighted imag-

es and is commonly seen in the PZ after pros-

tate biopsy [14]. If there is a large amount of
residual hemorrhage in the prostate, particu-
larly in the PZ, the T2-weighted images can
be difficult to interpret because blood prod-
ucts can obscure tumors. Hemorrhagic chang-
es are low in T2 signal intensity in up to 80%
of cases [15]. However, a T1-weighted test se-
quence can be performed in patients with a re-
cent biopsy to screen for the presence of hem-
orrhage before completing the T2-weighted,
DW, and DCE-MRI sequences to save the pa-
tient time and IV contrast medium exposure
and to avoid the need for a repeat study. Post-
biopsy hemorrhage can persist for months, but
the MRI changes resolve over time, and an in-
terval of at least 6 weeks is recommended be-
tween biopsy and MRI [16].

Although the presence of hemorrhage
worsens the quality of the T2-weighted se-
quence, the T1-weighted sequence in patients
with hemorrhage can reveal a possible tu-
mor in some cases. Compared with normal
prostate tissue, cancers have reduced levels
of citrate, which acts as an anticoagulant and
promotes the resolution of hemorrhage faster
than healthy tissue. This finding is referred
to as the “hemorrhage exclusion” sign and
is defined as T1-weighted images showing a
hyperintense PZ, indicating hemorrhage, ex-
cept for a signal-void area, which indicates
involvement by tumor [17]. The hemorrhage
exclusion sign is not always diagnostic but
can be supportive evidence when combined
with findings on T2-weighted imaging or
DWI (Fig. 3).

Presence of a Hip Prosthesis

Susceptibility artifacts due to hip pros-
theses are common and can limit the diag-
nostic accuracy of mpMRI [18]. Increasing
numbers of patients with hip replacements
are presenting for pelvic imaging, because
more than 5% of Americans will have under-
gone a total hip replacement by age 80 [19].
For prostate MRI, the T2-weighted sequence
is less likely to be affected because it is a
spin-echo sequence, which is not prone to
metallic artifacts, unlike gradient-echo pulse
sequences. The gradient-echo pulse sequenc-
es such as DWI and DCE-MRI are more
strongly affected by hip prostheses (Fig. 4).
One potential solution is to use a lower mag-
netic field strength (i.e., 1.5 T) at which the
susceptibility artifacts are reduced [5, 20,
21]. Additionally, the use of novel acquisition
techniques, such as periodically rotated over-
lapping parallel lines with enhanced recon-
struction or reduced-FOV DWI, can aid ac-
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quisition of diagnostic DWI in patients with
a hip prosthesis [20, 22].

Presence of Rectal Gas-Related
Susceptibility Artifacts

Rectal gas has been reported to diminish
the quality and accuracy of DWI by causing
significant susceptibility artifacts. The pres-
ence of rectal gas affects echo-planar imag-
ing (EPI) pulse sequences, which are used
for DWI acquisition [23]. Susceptibility ar-
tifacts commonly occur at soft tissue—air
interfaces (PZ of the prostate and rectal lu-
men) and lesions that are suspicious for pros-
tate cancer can be easily missed. Although
there is not an established and proven meth-
od to avoid rectal gas-related susceptibility
artifacts, some methods have been proposed
in the literature, such as asking the patient
to empty the bowel before MRI acquisition,
use of antispasmodic agents, bowel clean-
ing using enema, evacuation of rectal gas
via a thin catheter, or prone positioning for
imaging [24]. Additionally, there are a lim-
ited number of image acquisition and post-
processing techniques such as reduced-FOV
DWI, parallel imaging, shortened EPI, turbo
spin-echo readout, and correction for B, dis-
tortion [20, 22, 24, 25]. Although some of
these approaches have shown benefit, more
research is needed to understand their actual
benefit. When a rectal gas-related suscepti-
bility artifact on DWI is encountered dur-
ing prostate MRI readout, careful evaluation
of T2-weighted imaging and DCE-MRI be-
comes crucial. If the study is not diagnostic,
repeat prostate MRI using one of the prep-
aration methods mentioned earlier can be
considered.

Effects of Prior Treatments

Although radical prostatectomy is the
most commonly used approach for the treat-
ment of localized prostate cancer, several
other methods such as focal treatment (e.g.,
laser ablation, cryoablation), radiation thera-
py. and androgen deprivation therapy (ADT)
are also used in the management of local-
ized disease. After successful focal thera-
py. the treated lesions are typically diffuse-
ly hypointense and have a bandlike shape
on T2-weighted images and ADC maps, and
DCE-MR images show a lack of focal en-
hancement (Fig. 5). When tumors recur af-
ter focal therapy, their appearance is similar
to treatment-naive cancers with hypointense
signal on T2-weighted images and ADC
maps, hyperintense signal on high-b-value
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DW images, and focal early enhancement on
DCE-MR images [26].

After radiotherapy, the entire prostate
gland often appears diffusely heteroge-
neous with considerable amounts of low-
level background signal intensity, making it
challenging to detect recurrent disease foci.
Recurrent or residual disease can appear hy-
pointense on T2-weighted MRI and ADC
maps and can show focal enhancement on
DCE-MRI (Fig. 6). It is helpful to check the
seminal vesicles in patients with a history of
radiation [27, 28].

ADT has been shown to be effective for
controlling both local and distant castration-
sensitive tumors in neoadjuvant, adjuvant,
and recurrence settings [29-32]. ADT is
known to significantly decrease prostate vol-
ume and PSA values. ADT has been shown
to affect MRI tumor characteristics such as
ADC and K" values. Hotker et al. [33] re-
vealed that ADC values increased by an av-
erage of 17% and K" values decreased by
up to 56% in tumors treated with ADT. Pad-
hani et al. [34] also reported a decrease in
vascular permeability within tumors and the
gland as a whole after ADT. Additionally,
ADT reduced the signal intensity of the PZ,
which reduced tumor-PZ contrast [34]. ADT
commonly results in a diffuse heterogeneous
signal intensity on T2-weighted images, DW
images, and ADC maps and a diffuse patchy
enhancement pattern on DCE-MR images.
These changes, in addition to an atrophic
gland, can easily mask visualization of resid-
ual or recurrent cancer foci.

Although interpretation of posttreatment
mpMRI is challenging, evaluation of post-
treatment mpMRI can nevertheless provide
localization of a recurrent tumor [35]. A key
step in identifying recurrence is documenting
the initial location of the disease before treat-
ment because recurrences are most likely at or
near the initial tumor [26]. Finally, PI-RADS
categories cannot be used in patients who
have received ADT because PI-RADS ap-
plies only to treatment-naive patients.

Pitfalls During Prostate MRI Evaluation
Benign Prostatic Hyperplasia

BPH is one of the most frequent diagno-
ses in men and, because it is symptomatic,
requires urologic referral. More than 80%
of men develop BPH in their lifetime and as
many as 30% receive treatment [36]. BPH
is characterized by hyperplasia of prostatic
stromal and epithelial cells, resulting in large
discrete nodules within the transition zone

(TZ). On MRI, BPH shows an enlarged TZ
with highly variable signal-intensity charac-
teristics based on the ratio of glandular tis-
sue to stromal tissue [37]. BPH nodules with
predominantly glandular tissue appear more
hyperintense on T2-weighted images, where-
as BPH nodules consisting of mostly stromal
tissue appear hypointense on T2-weighted
images, leading to a diagnostic dilemma
[38]. In most patients with BPH, MRI shows
a heterogeneous appearance in the TZ [39].

Stromal BPH nodules and TZ tumors over-
lap in T2, ADC, and K" values [38]. For
this reason, morphology and texture of the
nodules on T2-weighted images are most
helpful when differentiating stromal BPH
nodules in the TZ from cancerous tumor.
Characteristics on T2-weighted images that
support the diagnosis of cancer in the TZ in-
clude homogeneously low signal intensity
(sensitivity, 76—78%; specificity, 78—87%), ill-
defined margins (sensitivity, 76—78%; speci-
ficity, 78—89%), and lenticular shape (sen-
sitivity, 48-56%; specificity, 85-98%) [40].
Invasion into adjacent structures, such as the
anterior fibromuscular stroma (AFMS), ana-
tomic capsule, or PZ, also suggests cancer.
Spherical encapsulated nodules with hetero-
geneously low signal intensity are more likely
stromal BPH than cancer [40-42]. Although
quantitative approaches have been shown to
be helpful to distinguish a BPH lesion from a
cancer lesion, the use of current morpholog-
ic definitions, which are substantially subjec-
tive, is the recommended method for prostate
MRI evaluation in the TZ.

Central Zone

The central zone (CZ) surrounds the ejac-
ulatory ducts, is located posterior to the ure-
thra and PZ, and is proximal to the veru-
montanum [43]. The CZ usually appears as
bilateral and symmetric low-signal-intensi-
ty tissue on T2-weighted and ADC images
and therefore can occasionally be mistaken
for cancer. On high-b-value DWI, the CZ is
mildly hyperintense. No early enhancement
is seen on DCE-MRI in normal CZ tissue.

Although very rare, cancer can devel-
op in the CZ and tends to be more aggres-
sive than cancer originating in the TZ or PZ
[44]. Findings that suggest normal CZ tissue
are bilateral symmetry and lack of focal en-
hancement, whereas asymmetry between the
right and left CZs on T2-weighted, ADC, or
high-b-value images or focal early enhance-
ment may suggest a CZ cancer. Most lesions
appearing to be in the CZ arise in the adja-
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cent TZ or PZ and extend into the CZ. Al-
though asymmetry of the CZ could suggest
cancer, it is important to note that BPH can
distort the appearance of the CZ and some CZ
asymmetry can be considered normal varia-
tion. Moreover, if the plane of section is not
truly parallel to the long axis of the prostate,
the CZ can appear asymmetric [45] (Fig. 7).

Anterior Fibromuscular Stroma

The normal prostate gland includes the
AFMS. The AFMS appears as an anteri-
or symmetric crescent-shaped area with
low signal intensity on T2-weighted imag-
ing, ADC maps, and high-b-value DWI and
does not show early focal enhancement on
DCE-MRI. It extends from the apex to the
base of the prostate and is thicker in the
midline, giving it a characteristic crescent
shape. A prominent stroma can easily mim-
ic cancer; therefore, careful evaluation of the
AFMS can be helpful. The AFMS decreas-
es in size as men age, from a mean antero-
posterior thickness of 1.2 cm in the 2nd de-
cade to 0.4 cm in the 8th decade [46]. Cancer
does not originate in the AFMS, but PZ and
TZ lesions can extend into the AFMS and
lead to suspicious-appearing areas within
the AFMS. A loss of symmetry of the AFMS
on mpMRI, as well as focal enhancement on
DCE-MRI, should raise suspicion for pros-
tate cancer extending into the AFMS [45].
Anterior tumors in the prostate account for
approximately 21% of prostate cancers and
are usually not palpable on digital rectal ex-
amination [47]. Anterior tumors are associ-
ated with higher PSA levels and have higher
rates of EPE at surgery than posterior tumors
and therefore should be carefully investigat-
ed on imaging [48, 49].

Periprostatic Venous Plexus

The periprostatic venous plexus, also
known as the Santorini plexus, is located cir-
cumferentially along each side of the pros-
tate and ultimately drains into the internal il-
iac veins [50]. The size of these veins varies
greatly among patients and decreases with pa-
tient age [46]. In older patients with enlarged
prostates, the venous plexus is not always vi-
sualized, probably because of stretching and
effacement of the vessels [51]. The peripros-
tatic venous plexus runs closely along the an-
atomic capsule of the prostate and may ac-
tually be embedded within it at some points
along its course [52]. Distortion or oblitera-
tion of the venous plexus on imaging can in-
dicate tumor extension beyond the capsule.
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On MRI, veins are typically hyperin-
tense tubular structures on T2-weighted im-
aging; however, the signal intensity varies
with velocity and turbulence of the blood
flow [39]. Periprostatic veins, especially the
prominent ones, with lower signal intensi-
ty on T2-weighted images and ADC maps
can mimic cancer. They enhance avidly on
DCE-MRI with a linear morphology. Care-
ful examination of these tubular, linear struc-
tures in all planes will help show continuity
with the rest of the venous plexus.

Thickened Surgical Capsule

The prostate is contained within an ana-
tomic capsule that surrounds the PZ. Radiol-
ogists are familiar with this capsule because
it serves as a key landmark for assessing local
EPE and is required for treatment planning.
A so-called surgical capsule is separate from
the anatomic capsule and exists between the
TZ and PZ in patients with BPH [53]. In this
population, the surgical capsule typically var-
ies from 2 to 5 mm and consists of a thick-
ened fibromuscular layer. The outward pres-
sure from BPH growth in the TZ results in
proliferation of the surgical capsule. The sur-
gical capsule is so named because it serves
as a key landmark for the intended treatment
volume during surgical enucleation of the TZ
to treat symptoms of BPH [54, 55].

On T2-weighted MRI, the surgical cap-
sule appears hypointense and surrounds the
TZ. It is also hypointense on ADC maps.
There is variation among the appearance of
the surgical capsule, because BPH patterns
vary greatly and may cause asymmetric
thickening. With a hypointense appearance
on both T2-weighted images and ADC maps,
the surgical capsule may raise suspicion for
cancer. Detailed knowledge of this normal
anatomic feature is helpful in differentiating
the surgical capsule from cancer. Correlating
the ADC maps with the T2-weighted imag-
es when these lesions are noted surrounding
the TZ, especially when symmetry is pres-
ent, should support the finding of a normal
surgical capsule and should lower suspicion
for cancer [56].

Pseudolesions of the Posterior Midline
Peripheral Zone

In some patients, the posterior midline of
the PZ of the prostate can show a homoge-
neous hypointense midline signal intensi-
ty on T2-weighted MRI and corresponding
hypointense signal features on ADC maps,
hyperintense signal features on high-b-val-

ue DW images, and early focal enhancement
on DCE-MR images. The exact cause of this
commonly encountered pitfall is not clear,
but a few studies have shown that the poste-
rior midline of the PZ of the prostate corre-
sponds to the fusion of the prostate capsule
and overlying fascia at the junction of the
two prostatic lobes [57]. Although it may be
difficult to distinguish this pseudolesion ap-
pearance from a real tumor, if the area show-
ing abnormal signal intensity is more round-
ed with a masslike shape on T2-weighted
MR images and ADC maps and shows ear-
ly focal enhancement on DCE-MR images,
the radiologist must be alerted about a lesion
suspicious for prostate cancer located in the
posterior midline of the PZ [58] (Fig. 5).

Conclusion

Prostate mpMRI is increasingly being
used for tumor localization in the prostate
because mpMRI can be used to guide target-
ed biopsies to improve the detection of pros-
tate cancer. However, some challenges in
making an accurate diagnosis remain. Con-
sistent, accurate, and reproducible report-
ing of prostate mpMRI examinations is vital.
Additionally, radiologists should be aware
of common diagnostic pitfalls that can hin-
der mpMRI performance. In this article, we
have covered some key aspects of what radi-
ologists should know before reading mpMRI
studies of the prostate.
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Fig. 1—67-year-old man with serum prostate-
specific antigen value of 17.20 ng/mL who was
referred for multiparametric MRI (mpMRI); 3-T
mpMR images obtained with endorectal coil show
classic Prostate Imaging Reporting and Data System
(PI-RADS) 5 lesion measuring 2.4 cm in left apical—
mid anterior peripheral zone.

A-D, Lesion (arrows) is hypointense with ill-
defined borders on axial T2-weighted image (A),
hyperintense on high-b-value DW image (B),
hypointense on apparent diffusion coefficient map
(C), and enhancing on dynamic contrast-enhanced
MR image (D). Overall PI-RADS score of 5 was given
to this lesion. At pathology, lesion was found to
include Gleason 3 + 4 prostate cancer.

Fig. 2—57-year-old man with serum prostate-
specific antigen value of 9.31 ng/mL who was
referred for multiparametric MRI (mpMRI); 3-T mpMR
images are shown.

A and B, Patchy signal patternin peripheral zone
(arrows, A) is seen on T2-weighted image (A), and
diffuse enhancement (arrows, B) is seen on dynamic
contrast-enhanced MR image (B). These findings
suggestinflammatory process.
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Fig. 3—77-year-old man with serum prostate-
specific antigen value of 6.12 ng/mL who was referred
for multiparametric MRI (mpMRI); 3-T mpMRI
examination was performed with endorectal coil.

A, T2-weighted image shows right-sided (long arrow)
and left-sided (short arrow) lesions along with patchy
peripheral zone.

B, Axial T1-weighted image shows biopsy-related
residual hemorrhage within right-sided lesion (/ong
arrow) and “hemorrhage exclusion” sign within left-
sided lesion (short arrow).

C and D, Apparent diffusion coefficient map (C)

and high-b-value DW image (D) show hypointense
and hyperintense signal features within left-sided
lesion (short arrows) that are suspicious for prostate
cancer, but signal-intensity features appear

normal within right-sided lesion (long arrows); this
difference in findings is example of potential source
of false-positive lesion at T2-weighted prostate MRI
secondary to biopsy-related residual hemorrhage.

Fig. 4—63-year-old man who presented with serum prostate-specific antigen value of 42 ng/mL and history of negative results on 10 previous transrectal ultrasound—
guided biopsies; 3-T multiparametric MRI examination was performed with endorectal coil.

A, T2-weighted image shows midline anterior transition zone lesion (arrows) despite right-sided hip prosthesis artifacts (asterisk).

B, Apparent diffusion coefficient map is nondiagnostic because of right-sided hip prosthesis artifacts (asterisk). Targeted biopsy of lesion shown in A revealed Gleason
4 + 5 prostate cancer.
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Fig. 5—69-year-old man with serum prostate-
specific antigen value of 8.38 ng/mL.

A-D, Multiparametric MRI (mpMRI) shows band-
shaped hypointense signal features (arrowhead, A) in
left apical-mid peripheral zone on T2-weighted MR
image (A), with signal void patterns (arrowheads, B
and C) on apparent diffusion coefficient map (B) and
high-b value DW image (C) without evidence of focal
enhancement (arrowhead, D) on dynamic contrast-
enhanced MRimage (D). Findings are consistent with
focal laser ablation changes within left apical-mid
peripheral zone without evidence of recurrent
lesion. Additional finding is seen in posterior midline
apical-mid peripheral zone as round hypointense
lesion (arrow) in A, with corresponding hypointense
and hyperintense signal patterns (arrows) in B and C,
respectively, with focal enhancement (arrow) seen in
D. Targeted biopsy revealed Gleason 3 + 3 prostatic
adenocarcinoma within this lesion.

Fig. 6—82-year-old man with history of external
beam radiation therapy for localized prostate

cancer who presented with serum prostate-specific
antigen value of 9.33 ng/mL. Patient was referred for
multiparametric MRI.

A, T2-weighted image shows diffusely
heterogeneous signal pattern without evidence of
focal lesion.

B, Apparent diffusion coefficient map shows
unremarkable findings.

C and D, High-b-value DW image (C) and dynamic
contrast-enhanced MR image (D) show focal lesion in
right mid anterior transition zone (arrows). Targeted
biopsy revealed recurrent prostate cancer within this
lesion.
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C

Fig. 7—62-year-old man with serum prostate-specific antigen value of 6.4 ng/mL who was referred for multiparametric MRl (mpMRI).

A, T2-weighted image shows asymmetric hypointense lesion in left central zone (CZ) (short arrow) compared with right CZ (long arrow).

B, Apparent diffusion coefficientimage shows asymmetric hypointense signal in left CZ lesion (short arrow) compared with normal contralateral CZ (long arrow).

C, High-b-value DW image shows asymmetric hyperintense signal in left CZ lesion (short arrow) compared with normal contralateral CZ (long arrow).

D, Dynamic contrast-enhanced MR image shows early intense asymmetric enhancement within left CZ lesion (short arrow), whereas corresponding right CZ (long arrow)
appears normal.
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