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Abstract: Definitive radiation remains a mainstay of treatment for men who have been diagnosed with
localized prostate cancer (PCa). Acute and chronic genitourinary (GU) toxicity after definitive radiotherapy
(RT) can cause significant morbidity for patients. Furthermore, pinpointing the prostate and related
prostatitis as the source of symptoms is very difficult and often comes down to a process of elimination. The
pathophysiology underlying this prostatitis represents an even more frustrating challenge and is also poorly
understood. When it has been identified as the source, radiation-induced prostatitis can be considered a form
of chronic, non-bacterial prostatitis based on the NIH classification system. In this classification, radiation-
induced prostatitis is exceedingly challenging to manage, with therapy focused on the three “A”s of chronic
prostatitis: Anti-inflammatories, Antibiotics, and Alpha-blockers. Unfortunately, approximately 50% of
men will have symptoms refractory to medical therapy with limited effectiveness of alternative medical
and invasive options. Prostatic artery embolization (PAE) has been shown to be a minimally invasive, safe
and clinically effective treatment for lower urinary tract symptoms (LUTYS) secondary to benign prostatic
hyperplasia (BPH). While evidence for both the diagnosis and management of post-radiation prostatitis
is significantly lacking, this review evaluates the novel role of PAE for the management of refractory,

symptomatic radiation-induced prostatitis.
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Introduction modalities. However, acute and chronic genitourinary (GU)
toxicity after RT can occur in up to 33% of men (1) and can

be exceedingly challenging to manage. Moreover, men with

Background

Definitive radiotherapy (RT) remains an important option
for the treatment of localized prostate cancer (PCa).
Brachytherapy (BT), stereotactic body radiation therapy
(SBRT) and external beam radiation therapy (EBRT)
represent several possible delivery mechanisms for RT.
Patient demographics along with PCa characteristics and
prostate size influence the decision for these treatment

larger prostates suffer from a higher rate of chronic GU
toxicity and chronic symptoms have been shown to occur
at higher rates in patients receiving a high central urethral
dose (2). Pinpointing prostatitis as the etiology of GU
toxicity after RT is also challenging to do; as such radiation-
induced prostatitis is poorly understood and not well-
represented in the literature. Therefore, the exact incidence
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Figure 1 Prostatic artery embolization. (A) DSA image following
super selective microcatheterization of the prostatic artery which
appears hypertrophied and is seen arising from the anterior division
of the internal iliac artery via a common vesicoprostatic trunk. (B)
Limited contrast enhanced CT performed prior to embolization
to confirm catheterization of the right prostatic artery and no

collateral flow. DSA, digital subtraction angiography.

of prostatitis after RT has not been well reported and its
management is poorly understood.

The National Institutes of Health categorizes prostatitis
into four entities based on acuity and etiology (3). Types 1
and II prostatitis are acute and chronic, respectively, both
of which are a result of bacterial infections. Types III and
IV are non-bacterial and are classified according to the
presence or absence of clinical symptoms, respectively. The
prevalence of chronic prostatitis is between 1.8-8.2% (3)
with symptoms including urinary frequency, urgency,

dysuria, hesitancy, incontinence, sexual dysfunction and
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pain with ejaculation (4). Type III, also known as Chronic
Prostatitis/Chronic Pelvic Pain Syndrome (CP/CPPS),
represents 90% of all cases of prostatitis (3,5). While the
etiology is unclear, it is hypothesized that an inciting agent
may cause inflammation or neurologic damage in or around
the prostate, which leads to pelvic floor neuromuscular and/
or neuropathic pain, with lower urinary tract symptoms
(LUTYS) representing a predisposing factor (6).

Radiation-induced prostatitis can be classified as Type
IIT CP/CPPS and management can be approached as
such. The treatment algorithm for these men therefore
focuses on the “3 As” of chronic prostatitis: clearing any
underlying infection with Anti-biotics, limiting reactive
inflammation and associated symptoms with Anti-
inflammatories, and alleviating LUTS with Alpha blockers
(6,7). However, clinical efficacy of medical management of
post-radiation prostatitis is variable (7,8) with up to 50%
of men demonstrating no improvement of symptoms after
medical therapy. We therefore describe here a brief review
of the role of prostatic artery embolization (PAE) in the
management of chronic GU toxicity/chronic prostatitis
after definitive RT for PCa as an emerging therapy.

Objectives

% Understand the incidence of prostatitis after definitive
RT for PCa;
% Know the medical management of prostatitis after

definitive RT;
Learn about the role of PAE for the management of

X3

*

medically recalcitrant radiation-induced prostatitis.

Methods

This is a brief review evaluating the role of PAE for the
management of radiation-induced prostatitis.

PAE is a minimally invasive procedure that has been well
studied for the improvement of LUTS in the setting of
benign prostatic hyperplasia (BPH) (9,10). The technique
is performed by an experienced interventional radiologist
and involves transfemoral or transradial arterial access
with catheterization of bilateral internal iliac arteries and
subsequent selective micro-catheterization of bilateral
prostatic arteries. Arterial embolization of bilateral prostatic
arteries is then performed using a dilute mixture of gelatin
microspheres (typically ~300 microns in diameter) with
contrast and normal saline (Figure I).

The procedure is typically performed in an outpatient
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Table 1 Common PAE side effect and incidence

Side effect Organs involved Symptoms Incidence
Urinary spasms/urgency Bladder/prostate Urinary spasms/frequency 42%
Prostatitis/urethritis Prostate/urethra Burning and retropubic pain 1.9-17%
Hematospermia Seminal vesicles Hematospermia 16%
Hematuria Bladder/prostate Hematuria 12%
Post-embolization syndrome Prostate Pain, nausea, fever 10%

Urinary retention Bladder/prostate No urine output 4.6%

Urinary tract infection Bladder/prostate Burning and retropubic pain 2.5-4.6%

PAE, prostatic artery embolization.

Table 2 Recommended post-procedural medication regimen

Scheduled
Ibuprofen 800 mg TID PRN x 7 days
Solifenacin 5 mg daily x 7 days
Phenazopyridine 100 mg TID x 7 days
Ciprofloxacin 500 mg BID x 7 days
PRN for severe symptoms

Methylprednisolone DosePak (4 mg x 21 tablets):

® Day 1: 8 mg before breakfast; 4 mg after lunch; 4 mg after dinner; 8 mg at bedtime

Day 5: 4 mg before breakfast; 4 mg at bedtime

Day 6: 4 mg before breakfast
Bisocodyl 20 mg daily x 7 days

Day 4: 4 mg before breakfast; 4 mg after lunch; 4 mg at bedtime

Day 2: 4 mg before breakfast; 4 mg after lunch; 4 mg after dinner; 8 mg at bedtime

Day 3: 4 mg before breakfast; 4 mg after lunch; 4 mg after dinner; 4 mg at bedtime

setting. Patients are seen prior to the procedure by both the
referring urologist as well as the interventional radiologist
and are followed by the interventional radiologist at
6 weeks, 12 weeks, 6 months and annually after the procedure.

Adverse events after the procedure can be described
as either “side effects” or “complications”. A “side effect”
represents an expected adverse event, while a “complication”
represents an unexpected adverse event that is related to
treatment. Side effects occur in up to 50% of men and are
a result of central gland acute ischemia (11). Urinary tract
infection, spasms, frequency and pelvic achiness are the most
common symptoms, but are mitigated by a standing “cocktail”
of post-procedure medications including NSAIDs, antibiotics,
urinary analgesics, and anti-spasmodic agents (Zibles 1,2) (11).

© AME Medical Journal. All rights reserved.

Complications occur as a result of non-target embolization
of shared arterial vessels supplying pelvic organs and occur
in less than 1-5% of patients. They include focal ischemic
changes of the urinary bladder, penis and rectum, and resolve
within 4-6 weeks with conservative management (12).
PAE does NOT affect erectile function (12).

PAE effectiveness is measured quantitatively by
evaluating urinary peak flow rate (Qmax) and prostate
volume decrease (13) (Figure 2) and qualitatively by changes
in patient reported outcomes, including International
Prostate Symptom Score (IPSS), AUA Score, Quality
of Life Questionnaire (QoL) and International Index
of Erectile Function (IIEF) score. Significant Qmax
improvement (100% improvement in some studies) and
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Figure 2 Pre-PAE and Post-PAE prostate volume reduction. (A,B) Axial and sagittal, respectively, T2 MRI images of the prostate

corresponding to PN2 prior to PAE. Total calculated volume =51 cc’. (C,D) Axial and sagittal, respectively, T2 MRI images of the prostate

corresponding to PN2 12 weeks post PAE. Total calculated volume =33 cc’, corresponding to a 35% decrease in overall volume. PAE,

prostate artery embolization.

PV reduction (from 30-40%) (10) can be expected with
concordant significant IPSS/AUA and QoL improvement,
in the appropriate patient population.

The best candidates for PAE are men with at least moderate
LUTS (AUA/IPSS >15) and “large” glands (size 260 cc’)
without any prostate-related intervention. If men necessitate
catheterization of any sort for urination, indwelling Foley
catheter is the preference prior to PAE. It is more difficult
to wean men off clean intermittent catheterization (CIC)
after PAE than off an indwelling Foley catheter. If men have
concurrent PCa, the best results are seen with men who have
non-obstructive cancer that is centered in the peripheral zone.
For men with lower urinary symptoms and concurrent PCa,
PAE prior to definitive RT is the preference. For men who have
radiation-induced prostatitis, PAE should ideally be reserved
for men who are refractory to medical therapy, and at least 3
months time should be given for healing after completion of
RT. Up to 30% of men will have recurrence of symptoms by

© AME Medical Journal. All rights reserved.

5 years, but those who responded well in the first place can be

expected to respond again to PAE (14).

Discussion

GU toxicity after RT is a challenging diagnosis to manage.
Isolating prostatitis as the primary etiology for GU toxicity
after RT presents a diagnostic and management challenge:
Radiation-induced prostatitis can be considered a form of
CP/CPPS and medical therapy is the mainstay for these men
but up to 50% are refractory (6). Evidence is significantly
lacking for both the identification and management of
this difficult diagnosis. While there have been several
attempts at finding other therapies for these patients, such
as transurethral prostatic injection of onabotulinumtoxin
A and transurethral microwave thermotherapy, none have
demonstrated any large-scale clinical benefit(15).

Although PAE has been shown to successfully improve
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LUTS in men with BPH, PAE for symptomatic improvement
in men with chronic prostatitis after definitive RT—
considered a type of late grade 2 or greater GU toxicity—has
been only minimally evaluated. Our group has shown that
PAE is safe and successful (up to 90%) in improving clinical
symptoms and quality of life (80%) in men who have chronic
prostatitis as a result of RT for PCa as reported by LUTS
and chronic prostatitis scoring index (CPSI). There is also
evidence to suggest that patients who require catheterization—
either Foley or clean intermittent catheterization (CIC)—
may able to be taken off successtully after PAE (16).

While PAE has largely been known to be effective for
“large” glands (>60 gm), PAE has also been shown to be
effective in men who have radiation-induced prostatitis with
normal sized glands (16). This suggests that BPH was not
the only contributing factor to chronic symptoms in these
patients and thus necrosis induced from embolization may
be synergistic along with volume reduction. It also suggests
a reasoning for why men who do not have symptoms prior
to radiation, may develop symptoms afterwards, even in the
setting of a normal-sized gland.

Our study was the only one that has analyzed the
efficacy of PAE for the management of medically refractory
radiation-induced prostatitis (16), and this was only
evaluating nine patients. Therefore, more studies will
need to be performed to fully assess the role of PAE in the
management of radiation-induced prostatitis.

Conclusions

Radiation-induced prostatitis is a challenging diagnosis
for patients and their physicians. Medical therapy is often
unsuccessful, and no other therapies or interventions have
demonstrated consistent, large-scale benefit in refractory
cases. PAE is a novel therapy for men with medically
recalcitrant radiation-induced prostatitis that has been
shown to be safe and clinically effective. Therefore, men
with medically recalcitrant LUTS after definitive radiation
for PCa should be considered for PAE.
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