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Abstract
Purpose: Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) represents 90% of all chronic prostatitis cases and may occur
after radiation therapy (RT) for localized prostate cancer. Medical therapy is effective in approximately 50% of cases, with no therapy
demonstrating consistent efﬁcacy in refractory cases. Prostatic artery embolization (PAE) is effective in men with lower urinary tract
symptoms and benign prostatic hyperplasia. We report clinical improvement after PAE in a case series of men with CP/CPPS after RT.
Methods and Materials: Nine men (median age 72 years; range, 61-83 years) with CP/CPPS after RT for prostate cancer underwent
PAE. Baseline International Prostate Symptom Score was recorded in 5 patients (median 23; range, 4-26), Chronic Prostatitis Symptom
Index score in 6 patients (median 22.5; range, 6-34), and quality of life (QoL) score in 8 patients (median 5; range, 2-6). Median baseline
prostate volume was 49 cm3 (range, 22-123 cm3). Patients were followed up at 6 and 12 weeks with QoL, International Prostate
Symptom Score, and/or Chronic Prostatitis Symptom Index score and magnetic resonance imaging.
Results: Technical success (ie, bilateral embolization) was achieved in 78% (n Z 7) of patients with the other 2 patients having
undergone unilateral embolization with no major complications. Clinical success was seen in 89% (n Z 8) of patients and QoL
improved in 78% (n Z 7) during the follow-up period.
Conclusion: CP/CPPS after RT for localized prostate cancer is a highly morbid condition, with medical therapy successful in only 50%
of cases. PAE may be a successful therapy for medically recalcitrant CP/CPPS, and further studies are necessary to understand the best
patient selection and scenario for PAE in the setting of CP/CPPS.
Ó 2020 The Author(s). Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
The National Institutes of Health categorizes prostatitis
into 4 entities based on acuity and etiology.1 Types I and II
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are acute and chronic bacterial prostatitis, respectively.
Types III and IV are nonbacterial with the presence or
absence of symptoms, respectively. Prevalence of chronic
prostatitis is 1.8% to 8.2%1 with a range of urinary and
sexual symptoms.2 Type III, Chronic prostatitis/chronic
pelvic pain syndrome (CP/CPPS), represents 90% of all
prostatitis cases1,3 and results from an inciting agent
causing prostatic damage and pelvic ﬂoor pain. Lower
urinary tract symptoms (LUTS) are a predisposing factor.4
Radiation therapy (RT) remains a mainstay of deﬁnitive
therapy for localized prostate cancer (PCa). Management
of chronic genitourinary (GU) toxicity from RT is challenging, with grade 3 GU toxicities reaching 33%.5 Men
with larger prostates have higher rates of chronic GU
toxicity, with CP/CPPS occurring in patients receiving a
high central urethral dose.6 Treatment is challenging and
focused on clearance of underlying infection, pain control,
and alleviating LUTS.7 However, clinical efﬁcacy of
medical management is variable,4,8 and effectiveness of
emerging therapies like prostate artery embolization (PAE)
for CP/CPPS should be investigated.
PAE has been used successfully to signiﬁcantly reduce
symptoms from benign prostatic hyperplasia.9 We report
a case series of patients who had PAE for refractory CP/
CPPS after RT.

Methods and Materials
Study design
This retrospective review was approved by the institutional review board, and requirement for informed
consent was waived. Consecutive patients who underwent
PAE for medically refractory CP/CPPS after deﬁnitive RT
for localized PCa between April 2017 and September
2019 were included. Medical records were reviewed to
collect data on technical and clinical success and complications. Technical success was deﬁned as bilateral
prostatic artery embolization. Complications were classiﬁed as either major or minor according to the guidelines
of the Society of Interventional Radiology Standards of
Practice Committee.10 Clinical success was deﬁned as any
improvement in quality of life (QoL) score, or at least 1
category improvement on Chronic Prostatitis Symptom
Index (CPSI) score or International Prostate Symptom
Score (IPSS) at either 6 or 12 weeks. Volume reduction
on cross-sectional imaging at the same time points was
recorded. The endpoint of the study was to assess clinical
efﬁcacy of PAE at 6 and 12 weeks.

Patient population
Nine men (median age 72 years; range, 61-83 years)
with localized PCa (median Gleason score 7; range, 6-9;

median pretherapy prostate-speciﬁc antigen 6.4; range,
2.2e25.1) who had undergone deﬁnitive RT (Table 1)
underwent PAE for refractory CP/CPPS. Baseline IPSS
score was recorded in 5 patients (median 23; range, 4-26),
CPSI score in 6 patients (median 22.5; range, 6-34), and
QoL score in 8 patients (median 5; range, 2-6); 1 patient
was excluded from all 3 scores due to indwelling Foley
catheter. One patient was doing intermittent selfcatheterization at baseline. Baseline median prostate volume was 49 cm3, with a range of 22 to 123 cm3.

Embolization technique and follow-up
All patients had Foley catheter placement, were given
ciproﬂoxacin 400 mg intravenously, were admitted for
overnight observation, and were continued for 4 days on
an antibiotic, muscarinic antagonist and urinary tract
analgesic.
Via right transfemoral (n Z 7) or left transradial (n Z
2) approach, a guide catheter was placed into the anterior
division of an internal iliac artery, the prostatic artery was
selectively catheterized, and 4-dimensional computed tomography conﬁrmed appropriate position. Embolization
was performed using dilute 300 to 500 micron Embospheres (Merit Medical Systems; South Jordan, UT) until
stasis was achieved (Fig 1). This was repeated on the
contralateral side if possible. Patients were followed up at
6 and 12 weeks, with QoL, IPSS, and/or CPSI and
magnetic resonance imaging (Fig 2).

Statistical analysis
Statistical analyses were performed using SAS version
9.4 (Cary, NC). Descriptive characteristics for the patient
cohort were presented and the Wilcoxon signed rank test
for paired differences was used. A P value < .05 was
considered statistically signiﬁcant. We did not correct for
multiple testing.

Results
Technical success was achieved in 78.8% (n Z 7) of
patients. The other 2 patients underwent unilateral
embolization due to severe atherosclerotic disease; however, they were not excluded from the analysis because
unilateral embolization has demonstrated positive clinical
outcome.11 Median PAE ﬂuoroscopy time was 29.7 minutes (range, 9.4-50.6 minutes) and dose was 3658.81
mGy (range, 207.12e5601.58). No major complications
were encountered. Two (22%) patients experienced
bladder spasms, which were relieved with medication and
resolved at 1 week.
Clinical success at 6 and at 12 weeks was seen in
88.8% (n Z 8) of patients. One patient demonstrating
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Figure 1 Prostatic artery embolization. (A) Digital subtraction angiogram image shows hypertrophied right prostatic artery (RPA)
arising from the anterior division internal iliac artery via common vesicoprostatic trunk. (B) Limited contrast enhanced computed
tomography (CT) conﬁrms RPA catheterization and no collateral ﬂow.

clinical failure underwent unilateral embolization and has
only been followed up at 6 weeks at the time of this
analysis. The other patient who underwent unilateral
embolization achieved modest clinical success. Two
(22%) of the bilateral embolization patients were successfully weaned off of catheter dependence after the
procedure; 1 was Foley catheter dependent (off at 12
weeks) and the other was straight catheter dependent (off
at 6 weeks).

Median IPSS improvement at 6 weeks (n Z 4) was
5.50 points (P Z .125) and 5.00 points (P Z .0625) at 12
weeks (n Z 5). Median CPSI improvement at 6 weeks (n
Z 6) was 10.50 points (P Z .0313) and 9.00 points (P Z
.0313) at 12 weeks (n Z 6). QoL improvement at 6 weeks
(n Z 8) was 1.00 (P Z .125) and 1.50 (P Z .0156) at 12
weeks (n Z 8). Prostate volume reduction was 8.00 cm3
(P Z .0156) at 6 weeks (n Z 8) and 11.85 cm3 (P Z
.0313) at 12 weeks (n Z 6) (Table 2).

Figure 2 Postprostatic artery embolization (PAE) prostate volume (PV) reduction. (A, B) Patient number 2 axial and sagittal T2
images before PAE. PV Z 51 cm3. (C, D) Patient number 2 axial and sagittal T2 images 12 weeks post-PAE. PV Z 33 cm3 (35%
decrease).
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Table 1

Baseline patient characteristics
Age

Gleason score

PN
PN
PN
PN
PN
PN

1
2
3
4
5
6

83
69
75
66
69
85

4
3
4
3
3
4

PN 7

61

4þ5Z9

6.4

High

PN 8
PN 9

72
77

3þ4Z7
4þ5Z9

5.7
6.86

Low-intermediate
High

þ
þ
þ
þ
þ
þ

4
4
3
4
3
4

Z
Z
Z
Z
Z
Z

8
7
7
7
6
8

Pretherapy
PSA

Risk category

RT dose

RT target

Foley (F) or
straight cath (SC)
dependent

Baseline
IPSS

Baseline
CPSI

Baseline QoL

25.1
6.35
2.2
20.8
3.9
9.7

High
Intermediate
Intermediate
High
Low
High

8100 cGy/45 fx
7020 cGy/26 fx
N/Ay
7800 cGy/39 fx
8100 cGy/45 fx
HDRz þ
4500 cGy/25 fx
4500 cGy/25 fx
(prostate)
3600 cGy/20 fx
(pelvis and SV)
7020 cGy/26 fx
7920 cGy/44 fx

Prostate
Prostate
Prostate
Prostate
Prostate
Prostate

F
N
N
N
N
N

N/A*
26
7
4
23
23

N/A*
N/A
6
N/A
19
20

N/A*
5
2
6
5
3

31.6
52
74
65
22
44

Prostate, SV,
and sacrum

N

N/A

34

6

46

Prostate and SV
Prostate and SV

SC
N

N/A
N/A

25
30

4
5

122.9
25

and
and
and
and
and
and

SV
SV
SV
SV
SV
SV

Baseline
prostate
volume (cm3)
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Patient

Abbreviations: CPSI Z Chronic Prostatitis Symptom Index; IPSS Z International Prostate Symptom Score; N Z no catheterization; PSA Z prostate-speciﬁc antigen; QoL Z quality of life; RT Z radiation
therapy; SV Z seminal vesicles.
* On Foley catheter.
y
Retention after 3 treatments of RT, so patient stopped.
z
Referred from outside institution, high dose rate dose unknown.
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Table 2 Change from baseline after prostatic artery
embolization
Variable
IPSS
6 wk
12 wk
CPSI
6 wk
12 wk
QoL
6 wk
12 wk
Prostate
volume
(cm3)
6 wk
12 wk

n

Median change (range)

P value

4
4

5.50 (9.00 to 4.00)
5.00 (13.00 to 3.00)

0.125
0.0625

6
6

10.50 (24.00 to 1.00)
9.00 (27.00 to 5.00)

0.0313
0.0313

8
8

8
6

1.00 (0-6.00)
1.50 (0-6.0)

8.00 (24.7 to 0.40)
11.85 (51.40 to 3.60)

0.125
0.0156

0.0156
0.0313

Abbreviations: CPSI Z Chronic Prostatitis Symptom Index; IPSS Z
International Prostate Symptom Score; QoL Z quality of life

Discussion
We demonstrate that PAE is safe and successful (up to
90%) in improving clinical symptoms and QoL (80%) in
men who have CP/CPPS after RT for PCa.
Late grade 2 or higher GU toxicity from deﬁnitive RT
for localized PCa can reach 33%.5 Medical therapy is
beneﬁcial in up to 50% of patients12 and is targeted at the
3 “A”s of CP/CPPS management: anti-inﬂammatories,
antibiotics, and alpha-blockers. Although other therapies
for these patients have been reported (eg, transurethral
prostatic injection of onabotulinumtoxin A), none have
demonstrated large-scale clinical beneﬁt.13
PAE is effective for men with LUTS from benign
prostatic hyperplasia14 and is being studied in the setting of
localized PCa.15,16 No study has studied PAE for CP/CPPS.
The current study provides baseline clinical evidence that
PAE is an effective treatment option for men with medically
refractory CP/CPPS after deﬁnitive RT for localized PCa.
Clinical success was seen in 88% of patients; both patients
who were catheter dependent were successfully taken off
by 12 weeks. Most importantly, QoL for these men
improved signiﬁcantly at 12 weeks (71% of patients).
The present study has inherent limitations, including
small sample size and retrospective assessments. Further
analysis of these patients is necessary to understand (1)
symptom severity before RT, (2) symptom severity after RT,
and (3) efﬁcacy of PAE on LUTS and CP/CPPS. Therefore,
large scale studies are necessary to understand the efﬁcacy of
PAE for management of medically refractory CP/CPPS.

5

Conclusions
PAE may be a safe and effective treatment for medically refractory CP/CPPS following deﬁnitive RT for
localized PCa. Further studies are necessary to understand
the best patient selection and scenario for the PAE in the
setting of CP/CPPS.
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