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Introduction: Radiation Therapy and
Prostate Cancer

Radiation therapy (RT) targets cancer effectively and spe-
cifically due to (1) the higher cytotoxicity of radiation for
tumor versus normal tissue and (2) the ability to focus
multiple beams on the tumor, thereby concentrating the

effective tumor dose while distributing the entry and exit
pathways to reduce the dosage to surrounding normal
tissue. Based on these two principles, radiation oncologists
determine the total dose (a combination of number of
fractions and dose per fraction) and the geometry of the
radiation beams to maximize tumor killing while minimiz-
ing normal tissue toxicity. Determining the appropriate
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Abstract Prostate cancer remains a significant global health concern, necessitating continuous
research and innovation in treatment modalities. This review explores the currently
employed techniques in radiation dose planning and tumor irradiation in the context of
prostate cancer management. In addition, we delve into the nuances of expected
posttreatment magnetic resonance imaging (MRI) appearances within the gland or in
the prostate bed, postradiation tumor recurrence, and its mimics.
Radiation therapy (RT) has evolved as a cornerstone in prostate cancer treatment,
offering both curative and palliative solutions. Recent developments have seen the
emergence of advanced techniques such as intensity-modulated radiation therapy
(IMRT) and stereotactic body radiation therapy (SBRT), allowing for precise targeting of
cancer cells while minimizing damage to surrounding healthy tissue.
The avoidance of normal tissue dose through more conformal dose distribution as in
IMRT or proton therapy, improved imaging modalities as in multiparametric magnetic
resonance imaging (mpMRI) and prostate positron emission tomography (PET),
interventional separation of critical structures from the prostate target, and many
other techniques can greatly reduce the side effects of RT. These advancements
enhance treatment efficacy and reduce the risk of side effects, promoting improved
patient outcomes.
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beam geometry, target delineation, and normal structure
avoidance requires accurate radiology studies. Therefore,
the necessity and utility of various imaging studies is the
focus of this review.

For localized prostate cancer (PCa), treatment options
include RT with or without the addition of androgen depri-
vation therapy (ADT), radical prostatectomy (RP), and, in
select cases, active surveillance.1 The decision to proceed
with definitive therapy (i.e., RT or RP) depends on the life
expectancy, patient risk stratification, as well as shared
decision-making. Within definitive treatment, RT and RP
are both appropriate treatments, and the choice of RT is
largely dependent on patient preference after discussion of
different side effect profiles.

RT may be delivered via external sources, termed external
beam radiation therapy (EBRT; ►Fig. 1), or internal sources
termed brachytherapy. Additionally, EBRT and brachythera-
py may be combined for selected patients. EBRT delivers
radiation via mega electron volt X-rays (photons) produced
by linear accelerators. The advantage of proton beam ther-
apy (►Figs. 2 and 3)—another treatment option—theoreti-
cally derives from improved dose distribution, although
tissue heterogeneity may result in end-range uncertainty.2,3

The areas of RT coverage in PCa are guided by risk
stratification and extent of detected disease. Due to the
multifocal nature of PCa, RT covers the entire prostate gland
for localized disease. In higher risk disease, the risk of
micrometastatic spread increases and RT may be directed

Fig. 1 Pretreatment planning computed tomography (CT) for photon beam radiation therapy (RT) targeting localized prostate cancer (PCa).
Planning CT simulation (top) and final dosimetric plan (bottom) for localized PCa treated with volumetric modulated arc therapy (VMAT). Total
dose of 70 Gy in 28 fractions was delivered to the prostate and seminal vesicles.

Fig. 2 Pretreatment planning computed tomography (CT) for proton beam radiation therapy (RT) targeting localized prostate cancer (PCa).
Planning CTsimulation (top) and final dosimetric plan (bottom) for localized PCa treated with proton beam therapy. Total dose of 70 Gy (relative
biological effectiveness [RBE]) in 28 fractions was delivered to the prostate and seminal vesicles.
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to the draining lymph nodes (LNs; termed whole pelvis RT
[WPRT]). The advent of prostate-specific radiotracers (nota-
bly prostate-specific membrane antigen [PSMA]) allows the
detection of previously occult micrometastatic disease.4

For localized PCa not requiring WPRT or to boost the
primary disease, brachytherapy—the temporary or perma-
nent placement of sealed radioactive sources (“seeds”)—is an
appropriate treatment option. Accurate permanent seed
placement in low dose rate (LDR) brachytherapy requires
ultrasound guidance, while temporary seed placement in
high dose rate (HDR) brachytherapy can be accomplished
with ultrasound or computed tomography (CT) guidance.

Finally, the avoidance of normal tissue dose can greatly
reduce the side effects of RT. Improved normal tissue avoid-
ance can be accomplish by (1) more conformal dose distri-
bution as in intensity-modulated radiation therapy (IMRT)
or proton therapy, (2) improved imaging modalities as in
multiparametric magnetic resonance imaging (mpMRI) and
prostate positron emission tomography (PET), (3) interven-
tional separation of critical structures from the prostate
target via hydrogel spacer,5 (4) interfractional daily localiza-
tion via fiducial marker (FM) and image-guided RT (IGRT), and
(5) intrafractional adaptive planning (i.e., MR-guided RT
deliverywith real-timeMR cine tracking6 or CT-guided online
adaptive RT).

Discussion

What Radiation Oncologists Want to Know from
Radiologists

The Need for Cross-Sectional Imaging
Advanced cross-sectional imaging techniques like mpMRI
and PET prove to be crucial in RT planning of patients with
primary PCa for accurate staging of the extraprostatic and

intraprostatic tumor mass, delineation of the intraprostatic
gross tumor volume (GTV; allowing for escalating the RT
dose targeting the organ-confined tumor, thus reducing the
risk of radiation damage to neighboring organs), and in
characterization of the biological properties of the PCa.

Utility of mpMRI for Upstaging
MpMRI combines the use of anatomical information from
T1- and T2-weighted (T2W) imaging with functional infor-
mation derived from diffusion weighted imaging (DWI) and
dynamic contrast-enhanced (DCE) MRI. It is very reliable for
the detection and staging of locally advanced PCa,7 allowing
differentiation of intraprostatic tumor and extraprostatic
extension, providing guidance for targeted biopsy and intra-
prostatic boosts.

Both CT and MRI have poor sensitivity and specificity for
LN metastases8 as they both rely on similar properties
(shape, size) and anatomical MRI sequences. Up to 80% of
PCa LNmetastases do notmeet the threshold size criteria and
are missed at MRI.9 A meta-analysis reported a pooled
sensitivity of 0.39 and a pooled specificity of 0.82 for MRI
in LN staging using histology as the gold standard.10

DWI-MRI improves the sensitivity and specificity for LN
detection.11 Harisinghani et al showed that MRI with para-
magnetic nanoparticles improved the sensitivity from 0.35
to 0.91 compared with conventional MRI.12 Staging of bone
metastaseswith MRI showed a pooled sensitivity of 0.96 and
a specificity 0.9813 in patients with PCa. In summary, mpMRI
better identifies high-grade intraprostatic lesions, extrapro-
static extension, and LN involvement than standard MRI.

Utility of mpMRI in post-RP Patients to Identify Areas of
Recurrence for Salvage or Adjuvant RT
Postsurgical anatomy on mpMRI is different due to the open
prostatectomy fossa. The functional components of mpMRI

Fig. 3 Pretreatment planning computed tomography (CT) for proton beam radiation therapy (RT) targeting prostate and pelvic nodal field.
Planning CT simulation (top) and final dosimetric plan (bottom) for high-risk localized prostate cancer (PCa) treated with volumetric modulated
arc therapy (VMAT). Total dose of 70 Gy in 28 fractions was delivered to the prostate and seminal vesicles, and 50.4 Gy in 28 fractions was
delivered to the pelvic lymph nodes.
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allow the important differentiation between recurrent can-
cer, residual prostate tissue, inflammatory tissue, and fibro-
sis (►Figs. 4 and 5).14

Locally recurrent PCa in the post-RP patient most com-
monly occurs at the vesicourethral anastomosis (VUA).15

Recurrence tends to appear nodular and hyperintense in
comparison to pelvic muscle signal intensity on T2W imag-
ing.16 On DCE, these areas show focal nodular enhancement
during the arterial phase with quick washout during the
venous phase and typically restricts diffusion.17 Addition of
DCE to T2W for evaluation of post-RP recurrence increases
sensitivity and specificity.18

Mimics of post-RP recurrent disease such as residual
glandular tissue and granulation tissue do not show any
signal abnormality onDWI and, except for granulation tissue,
should not show early arterial enhancement on DCE.19 The
combinations of T2WþDCE and T2WþDWIþDCE had sig-
nificantly higher detection rates (82.4%) than T2W alone or
T2WþDWI (29.4%), highlighting the importance of DCE.20

Burden of Metastatic Disease at Presentation and Its
Relation to Treatment of the Primary
Bone metastatic burden based on conventional imaging is
predictive of overall survival and failure-free survival benefit
when prostate RT is added to standard of care in newly
diagnosed metastatic PCa (►Figs. 6 and 7). This beneficial

effect is most pronounced in patients with three or fewer
bonymetastases, in which RT targeting the prostate primary
improves survival in patients without visceral or other
metastasis.21 Treating the primary in low burden disease
likely disrupts metastatic dissemination from the primary
and delays metastatic progression. By contrast, with high
burden, metastasis-to-metastasis progression could be the
dominantmode of dissemination and treating the primary in
this setting has minimal benefit.21

Radiation Dose Planning
Biologically effective dose (BED) for radiation treatment is a
calculation combining the dose per fraction and number of
fractions. The principle of fractionation in RT is to allow for
differential recovery between tumor and normal tissues,
thereby maximizing efficacy while minimizing toxicity. For
RT in PCa, the dosewith conventional fractionation is usually
1.8 to 2Gy given over 38 to 45 daily fractions for a cumulative
dose greater than 76 Gy (as higher doses have proven more
effective).22

Due to a lower alpha-to-beta ratio (a component of BED
calculations), thought to reflect slower tumor proliferation,
PCa was hypothesized to benefit from hypofractionated
schedules.23,24

Multiple randomized trials have evaluated moderate
hypofractionation (2.4–3.4 Gy in �20–28 daily fractions) in

Fig. 4 Targeting post–radical prostatectomy (RP) recurrence with salvage or adjuvant radiation therapy (RT). Multiparametric magnetic
resonance imaging (mpMRI) identifying the area of recurrence (arrows) for salvage or adjuvant RT: mpMRI in a patient with biochemical
recurrence (prostate-specific antigen [PSA] 6.28 ng/mL) 7 years after radical prostatectomy (negative margins) for Gleason pattern 4þ 3
prostate cancer showing (A) T2 hypointense soft-tissue thickening along the left anterolateral wall of the lower one-third of the rectum. It (B,C)
restricts diffusion and (D) shows early enhancement on dynamic contrast enhanced (DCE). (E) Prostate-specific membrane antigen (PSMA)
positron emission tomography (PET) shows avid uptake in the same location.
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localized PCa and most of the evidence supports that it is
noninferior concerning tumor control but with a possible
increased toxicity. This approach is recommended by pro-
fessional societies for patients who do not require nodal
irradiation (although conventional fractionation to the nodes
may be given concurrently).25

Ultra-hypofractionated regimens, as in stereotactic body
radiation therapy (SBRT), where RT is delivered in five or
fewer fractions, are also an option for carefully selected
patients.25,26 It should be noted that as moderate and
ultra-hypofractionation are newer techniques, fewer long-
term data, especially regarding toxicity, are available.

Given the higher doses, especially in ultra-hypofractio-
nated regimens, that is, SBRT, prostate MRI is increasingly

utilized to aid in treatment planning,6 including novel
MR-guided intrafractional and adaptive planning.6

Post-RT Radiology

Normal mpMRI Appearance after RT
The irradiated prostate exhibits a reduced size due to gland
atrophy, and the differentiation of zones becomes challeng-
ing due to the effacement of prostatic tissue (►Fig. 8). The
entire prostate appears hypointense onT2W imaging, posing
difficulties in distinguishing between zones and discerning
benign from tumor tissue. Postradiation gland fibrosis is
characterized by lower cellularity and reduced vascularity
compared with pretreatment prostate tissue. Functional

Fig. 5 Pretreatment planning computed tomography (CT) for salvage radiation therapy (RT) targeting post–radical prostatectomy
(post-RP) recurrence in the prostate bed. Planning CT simulation (top) and final dosimetric plan (bottom) for biochemically recurrent prostate
cancer (PCa) salvage RT treated with volumetric modulated arc therapy (VMAT). Total dose of 68.4 Gy in 38 fractions was delivered to the
prostate bed and 50.4 Gy in 28 fractions was delivered to the pelvic lymph nodes.

Fig. 6 Prostate-specific membrane antigen (PSMA) positron emission tomography (PET) in metastatic prostate cancer (PCa). 69Ga-PSMA PET
scan in a patient with metastatic prostate cancer showing diffuse avid radiotracer uptake involving the (A) prostate and (B) pelvic bones. (C)
Whole body PET image showing the overall metastatic burden.
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sequences (DWI and DCE) are optimal for detecting locally
recurrent disease.

Brachytherapy seeds (radioactive metals enclosed in a
capsule about the size of a grain of rice) are permanently
retained in the prostate after LDR brachytherapy (►Fig. 9).
Unlike HDR brachytherapy where the seeds are removed
after the procedure, LDR seeds introduce MR susceptibility
artifacts that particularly impact DWI, complicating interpre-
tation. These appear as small T2 hypointense ellipsoid struc-
tures scattered throughout the prostate gland, gradually

migrating peripherally within the shrinking gland as
treatment progresses.27

Fiducial Markers
FMs, radiopaque seeds placed transperineally prior to RT
planning, facilitate the tracking of inter- or intrafraction
prostate motions during image-guided radiotherapy
(IGRT; ►Fig. 10). The most used markers are made of gold,
usually presenting as a local signal void on MR images. Gold
FMs are more hyperdense on CT, but they are surrounded by
more extensive streak artifacts compared with polymer
FMs.28

Post-RT Recurrence

Identifying Recurrence

Recurrence Monitoring and Definition
Serial evaluation of serum prostate-specific antigen (PSA) is
the mainstay of surveillance testing in males who have
undergone definitive therapy for localized PCa. Imaging
studies have no role as screening tests for recurrence of
localized PCa in the absence of a rising serum PSA or specific
symptoms. These tests may be indicated to evaluate a rising
PSA after definitive local treatment.29

Following RT, achieving a PSA nadir requires a more
extended period (�18 months to 3 years) compared with
post-RP. The American Society for Therapeutic Radiology and
Oncology (ASTRO) utilizes the Phoenixcriteria to define post-
RP biochemical recurrence (BCR), involving two consecutive
measurements indicating a rise in serum PSA of at least
2 ng/mL above the nadir.30

Most recurrences after RT (►Fig. 11) are demonstrated to
be local, with the prostate being the most common site of
recurrence. Consequently, the evaluation of BCR involves an
essential role for prostate mpMRI during follow-up,31 with a
baseline mpMRI study of the primary tumor site.

Utility of Post-RT Imaging Surveillance
For patients with BCR after RP or RT, PSMA-PET is now the
imaging of choice to identify recurrent or residual sites of
disease to best guide salvage RT.32Although the sensitivity of
PSMA-PET is superior to CT or nuclear medicine (NM) bone
scan, the detection rates increase with increasing PSA lev-
els33,34 (►Fig. 12). Although the increased sensitivity has
resulted in earlier andmore frequent salvage treatments,35 it
remains to be evaluated if PSMA-PET directed salvage results
in superior long-term outcomes. Early detection of oligome-
tastatic disease with PSMA-PET also raises the possibility of
targeted RT to avoid or prolong progression to systemic
therapies such as ADT.36 To optimize the utility of PSMA
PET after definitive treatment, false negatives can be miti-
gated by repeat, interval imaging (especially at lower, initial
PSA levels), but the potential for false positives, especially for
bone lesions37 as well as benign diseases,38 should be
recognized.

CT: Pelvic CT is not indicated for routine surveillance of
males who have received definitive treatment for localized

Fig. 7 Bone scan in metastatic prostate cancer (PCa). (A) Anterior and
(B) posterior views of 99mTc bone scan in a patient withmetastatic PCa
showing the extent of osseous metastasis.

Fig. 8 Normal post–radiation therapy (post-RT) appearance. Multi-
parametric magnetic resonance imaging (mpMRI) postradiotherapy
for prostate cancer showing (A) diffuse T2 hypointensity involving the
prostate gland with loss of zonal anatomy. No diffusion restriction on
(B,C) high b value diffusion weighted imaging (DWI) or (D) early
arterial enhancing lesion on dynamic contrast enhanced (DCE) to
suggest recurrence.
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PCa because of the limited sensitivity of CT in detecting low-
volume recurrent disease.39 There is no role for PET scanning
using either F-18 fluorodeoxyglucose (FDG) or PSMA to
screen for recurrence after definitive local therapy of local-
ized PCa in the absence of a PSA elevation. Use of these
imaging studies should be limited to males who are docu-
mented to have a rising serum PSA after definitive local
therapy.40

MRI: On T2W imaging, recurrence manifests as a nodular
relatively hypointense lesion, often displaying a protrusion
of the capsule. Its bulging appearance is likely due to the
rapid tumor growth in contrast to the atrophic gland.41 On
DWI, recurrent tumor restricts diffusion and shows early
hyperenhancement on DCE MRI corresponding to the nodu-
lar area on T2W imaging. In patients experiencing post-RT
BCR, the combined T2WþDWI achieved a notably higher
area under the curve (AUC) comparedwith T2Walone.42 Kim
et al discovered that the combination of DWIþDCE achieved
a significantly higher AUC (86%) than T2W, DWI, or DCE
alone.43 It is suggested that DCE plays a more crucial role
postbrachytherapy than post-EBRT, primarily due to the seed
artifact on DWI.44

Bone scan: In the absence of symptoms, technetium-99
radionuclide bone scan has been replaced by PSA testing for
the early detection of an asymptomatic recurrence. The

National Comprehensive Cancer Network (NCCN) guidelines
suggest bone imaging for sensitive and reliable detection of
skeletal metastases in males who develop symptoms, and
bone imaging as often as every 6 to 12months for thosewith
node-positive disease who are receiving ADT.45

Areas of Research: Posttreatment PSMA Response and Long-
Term Outcomes
Risk factors for recurrence included residual uptake ob-
served after a longer time interval from the end of RT,
with prostate lesions having a higher risk compared with
bone and LN lesions. Using a cutoff value of greater than 8.6
months after RT, the presence of residual uptake was a
diagnostic indicator of recurrence with high sensitivity and
specificity, suggesting its potential in identifying recurrence
1 year post-RT.46

Radiation Therapy Complications
Radiation morbidity is proportional to the dose delivered to
normal tissue (►Fig. 13). Conformal beam therapy and
brachytherapy are able to more specifically target the tumor
while excluding dose to nontarget organs. However, due to
the physics of radiation delivery, invasion of tumor into
normal tissue, and proximity of the prostate to neighboring
pelvic structures, some dose spillover to nearby normal

Fig. 9 Brachytherapy seeds. Brachytherapy seeds (arrows) on (A) soft tissue and (B) bone windows of contrast-enhanced computed tomography
(CT) appearing as metallic densities in the prostate gland causing streak artifacts due to proton starvation. Brachytherapy seeds in a different
patient appearing as signal voids in the prostate gland on (C) T1-weighted and (D) T2-weighted images.
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tissue is unavoidable. Because of this, radiation complica-
tions are local, in that nearby tissues are at highest risk of
injury.

Proctitis
The diagnosis of acute radiation proctitis should be suspected
in patients with diarrhea, mucus discharge, urgency, tenes-
mus, or bleeding during or within 6 weeks of RT. Chronic
radiation proctitis should be suspected in patients with a
history of pelvic radiation exposure who present with
symptoms of constipation, rectal pain, rectal bleeding, or
urgency, either as a continuation of acute radiation proctitis
or a delayed onset (9–14 months following radiation expo-
sure to 30 years after exposure).

Radiation doses of less than 45 Gy are associatedwith few
long-term radiation side effects. In contrast, doses above 70
Gy cause significant and long-standing injury to the sur-
rounding area.

Endoscopy with histology is the mainstay of diagnosis for
radiation proctitis. Abdominal imaging should be performed
in selected patients with a suspected colovesical fistula and
in patients with obstructive symptoms due to a stricture.47

Gastrointestinal (GI) symptoms can be further reduced by
using FM-based position verification in patients with PCa.
With SpaceOAR Hydrogel injection (►Fig. 14), Hamstra et al
showed improvement in grade 1 and 2 GI toxicity, and grade
1 genitourinary (GU) toxicity, along with patient-reported
bowel and urinary quality of life all favoring the use of
temporary rectal separation during RT.5 Rectal complica-
tions aremuch lower with conformal beam therapy thanwith
four-box, small-field therapy; however, the incidence of
bladder complications is unchanged, probably because of
the proximity of the bladder neck and unavoidable exposure
to the urethra.48

Cystitis
The 4-year actuarial risk of grade 3 or worse bleeding
toxicity from prostate EBRT was 15.5% in the anticoagu-
lation cohort and 3.6% in the control group.49 Acute
radiation cystitis is usually self-limiting with patients
presenting with urgency, frequency, dysuria, and hema-
turia and is generally managed with conservative symp-
tomatic therapy or observation. Chronic radiation cystitis,
which can develop months to years after RT, presents

Fig. 10 Fiducial markers. Transrectal ultrasound in sagittal view showing a fiducial marker (arrow) in the prostate apex after insertion via the
transperineal route. FM (arrows) seen on (B) soft tissue and bone windows (C: axial image; D: sagittal reformation) of contrast-enhanced
computed tomography (CT) appearing as metallic densities in the prostate gland.
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principally as hematuria, which ranges from mild to life-
threatening.

Cystoscopy is used to confirm the diagnosis and to rule out
other conditions, such as bladder cancer or other recurrent
metastatic tumors. Intravenous pyelography (IVP) is useful

to evaluate anatomical abnormalities of the GU tract. If
hematuria is present, IVP or CT urography is needed to
rule out other causes of bleeding, such as calculus disease
and neoplasia. CT scanning may also help in the diagnosis of
bladder fistulas.

Fig. 11 Multiparametric magnetic resonance imaging (mpMRI) in post–radiation therapy (post-RT) recurrence. mpMRI in a 93-year-old patient
with biochemical recurrence (prostate-specific antigen [PSA] 9.36 ng/mL) 22 years after brachytherapy for prostate cancer showing (A) a 2.2-cm
T2 hyperintense lesion in the right posterior lateral peripheral zone mid-gland, also showing (B,C) diffusion restriction and (D) early arterial
enhancement on dynamic contrast enhanced (DCE), suspicious for recurrence (arrows).

Fig. 12 Prostate-specific membrane antigen (PSMA) positron emission tomography (PET) in post–radiation therapy (post-RT) recurrence.
Magnetic resonance imaging (MRI) performed for biochemical recurrence (prostate-specific antigen [PSA]: 6.84 ng/mL in 2022) shows
significant susceptibility artifacts due to fiducial markers (thick arrows) in the prostate gland, precluding optimal assessment on (A) T2 and (B)
dynamic contrast enhanced (DCE). (C) Restaging PSMA PET shows avid radiotracer uptake in the posterior midline prostate, suspicious for
recurrence (thin arrow).
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Fewer grade 2 bladder complications occur with IMRT, but
the rates of grade 3 complications are similar.48

Reducing Post-RT Toxicity with EBRT and Intraprostatic
Boost
The incorporation of an intraprostatic boost to EBRT involves
an additional concentrated dose of radiation delivered di-
rectly to the organ-confined tumor within the prostate and
improved disease-free survival for patients with localized
intermediate- and high-risk PCa without impacting toxicity
and quality of life (►Fig. 15).50

Summary

This review provides an overview of the available techni-
ques including recent advancements in RT in the context of
PCa management. Advanced radiation techniques, such
as IMRT and SBRT, enhance treatment precision, minimiz-
ing damage to surrounding tissue. In addition, radiologists
must be aware of expected posttreatment appearances
and complications in the appropriate clinical and bio-
chemical context. Knowledge of mpMRI sequences and
their advantages and limitations plays a key role in the

Fig. 13 Post–radiation therapy (post-RT) complications. Contrast-enhanced computed tomography (CECT) in patients following external
beam radiation therapy (EBRT) for prostate cancer showing a few complications. (A) Axial and (B) coronal reformatted images of radiation
enteritis (thick arrows) with mural thickening and water halo sign involving the pelvic small bowel loops confined to the field of radiation.
(C) Axial image of radiation proctitis (thin arrow) with rectal wall thickening and perirectal fat stranding. (D) Axial and (E) sagittal reformatted
images of radiation cystitis (double arrows) with diffuse urinary bladder wall thickening.

Fig. 14 SpaceOAR. (A) Transrectal ultrasound in axial view showing transperineal injection of hydrogel (SpaceOAR). (B) Axial and (C) sagittal
T2-weighted images showing rectoprostatic separation due to hydrogel injection (arrows).
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differentiation of postradiation recurrence from its
mimics.
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