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Introduction Osteomyelitis of the pubic symphysis is a rare condition often occurring in patients with
radiation therapy-related urethral strictures after prostate cancer treatment.

Material and methods We retrospectively reviewed patients who presented with osteomyelitis of the
pubic symphysis from November 2016 to September 2021. We investigated the factors leading to uro-
symphyseal fistulas, clinical presentation, radiological assessment, treatments, and outcomes.

Results A total 4 cases were collected. All patients underwent surgery and adjuvant or salvage radio-
therapy for prostate cancer. Subsequently, they developed stricture of the vesicourethral anastomosis
which was initially treated conservatively. Symptoms of pubic bone osteomyelitis included pain in the
pubic area, fever, difficulty walking, and recurrent urinary tract infections. In all cases, computed tomog-
raphy and magnetic resonance imaging showed a urinary fistula arising from the vesicourethral anasto-
mosis with the involvement of the pubic bone, and severe osteomyelitis. Due to the failure of conserva-
tive treatment, debridement of the pubic bone with cystectomy and ileal conduit was performed

in 3 patients. One patient refused surgery and bilateral percutaneous nephrostomies were placed.
Patients regained their original performance status 1 to 6 months after surgery.

Conclusions General recommendations for the best diagnostic and therapeutic approach to osteomyeli-
tis of the pubic symphysis due to urosymphyseal fistula still do not exist. Conservative treatment often
fails and a surgical approach with definitive urinary diversion may be required.

INTRODUCTION

Osteomyelitis of the pubic symphysis is a rare and
poorly recognized infection of the pubic symphysis
and the pubic rami with potentially devastating con-
sequences.

Clinical presentation may be insidious consisting
of pelvic and suprapubic pain, recurrent urinary
tract infections, and difficulty walking [1].

Pubic bone osteomyelitis (PBO) is frequently report-
ed as a rare complication of endoscopic treatments for
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urethral strictures or bladder neck contractures after
multimodal therapy for prostate cancer (PCa) [2].
Furthermore, in the literature, pubic osteomyelitis
has been associated with transurethral resection
or photo vaporization of the prostate, chronic in-
dwelling catheters, and bone-anchored slings for
stress urinary incontinence [3-6].

Conservative treatment of urosymphyseal fistulas
consists of long-term parenteral or oral administra-
tion of antibiotics, but this strategy is often ineffec-
tive [2].
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In these cases, surgery may be the final solution, al-
though there is not yet a general recommendation
for the best course of action.

We present a series of patients diagnosed with PBO
who had received multimodality prostate cancer
treatment complicated by radiation-induced ure-
thral strictures and urinary fistula.

We discuss the clinical presentation, diagnosis, sur-
gical treatment alternatives, and outcomes.

MATERIAL AND METHODS

We retrospectively reviewed prostate cancer pa-
tients diagnosed with PBO at two different Institu-
tions from November 2016 to September 2021. Data
were retrieved from outpatient clinic records, inpa-
tient charts, surgery, and histopathological reports.
We collected details regarding demographic data,
prostate cancer disease, and related treatments.
In addition, information on oncologic and clinical
follow-up was collected, with a focus on surgical
or endoscopic procedures.

We documented the clinical presentation of PBO, ra-
diological assessment, and clinical pathway for the
management of this condition. Outcomes, and com-
plications according to the Clavien Dindo classifica-
tion, were evaluated [7].

Clinical evaluations and magnetic resonance imag-
ing (MRI) of the pelvis were performed to assess the
recovery status and resolution of the PBO. We relied
on postoperative radiographs to evaluate the surgi-
cal debridement.

Postoperative pain assessment was carried out us-
ing the 11 item verbal numeric rating scale (NRS-11)
in the inpatient wards, and at each outpatient con-
sultation [8].

All patients provided written informed consent for
research analysis and anonymous reporting of re-
sults in aggregate form.

RESULTS
Patients’ characteristics

Overall, 4 cases of PBO were collected (cases 1-4).
The median age was 70 [interquartile range (IQR)
11] years at the time of the diagnosis. All patients
had a history of prostate cancer.

Cases 1 and 2 were submitted to laparoscopic radi-
cal prostatectomy and pelvic lymphadenectomy as
primary treatment. The histopathological reports
of both case 1 and case 2 revealed locally advanced
disease with a high Gleason score (case 1: pT3a pNO
RO, Gleason Score 4+5; case 2: pT3a pNO RO, Glea-
son Score 4+4) [9]. Both patients received intensity-

modulated radiation therapy (IMRT) at 76-78 Gy
as part of local regional salvage therapy.

Case 3 presented with locally advanced prostate can-
cer (cT4 ¢cNO cMO0), and the prostate biopsy showed
poorly differentiated acinar adenocarcinoma with
Gleason score of 4 + 4 [9].

The patient underwent IMRT in combination with
androgen deprivation therapy without prophylactic
pelvic lymph node irradiation as primary treatment
for prostate cancer. He was subsequently submitted
to radical salvage laparoscopic prostatectomy plus
bilateral ureteral reimplantation because of trigonal
infiltration and concomitant bilateral hydronephro-
sis with biochemical progression.

With regards to case 4, the histopathological report
of both the whole specimen and the prostate biopsy
was not available, and the patient underwent ad-
juvant radiotherapy because the pelvic nodes were
positive and there was no organ-confined disease.
No further details are available regarding the dose
and the regimen.

Despite the different conditions, all patients under-
went radiotherapy for prostate cancer. All patients
developed symptomatic stricture of the vesicoure-
thral anastomosis, which was initially treated con-
servatively with serial dilatations and endoscopic
incisions. The median time between salvage therapy
and stricture of the vesicourethral anastomosis was
30 [interquartile range (IQR) 36] months. One pa-
tient (case 4) began intermittent self-catheterizations
20 years after primary surgery for prostate cancer.

Clinical presentation of pubic bone osteomyelitis
and diagnosis

Symptoms of PBO included pelvic and pubic pain,
intermittent fever, difficulty walking, and recurrent
urinary tract infections with positive urine culture
in all patients. Physical examination revealed ten-
derness of the pubic bone in all cases. The time in-
terval between the onset of symptoms and diagnosis
was 2 months in both case 1 and case 2. Case 3 was
referred to urology consultation 3 months after the
first complaints.

Case 4 had the most devastating clinical presenta-
tion. He suffered from recurrent urinary tracts in-
fections, suprapubic pain, and difficulty walking for
7 months. Finally, he was admitted to our emergency
department because of bilateral groin abscess with
cutaneous fissuring and septic status.

In all cases, abdominal-pelvic computed tomography
(CT) scan and magnetic resonance imaging (MRI)
showed a urinary fistula from the vesicourethral
anastomosis involving the pubic bone, with severe
osteomyelitis (Figures 1, 2).
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Figure 1. Urosymphyseal fistula as seen on computed tomography scan (left side) and pelvic magnetic resonance imaging (right

side).

Bone scan revealed a fracture of the left pubic
bone in one case (case 3). All cases were evaluated
by a multidisciplinary team involving urologists, ra-
diologists, infectious disease specialists, and ortho-
pedic surgeons.

Pubic bone osteomyelitis management

In all cases, an attempt at conservative treatment
was made.

The initial approach consisted of placement of a trans-
urethral bladder catheter and administration of tar-
geted antibiotic therapy. Hyperbaric oxygen therapy
was not recommended in any case.

In case 4, drainage of the inguinal abscess was per-
formed by placing percutaneous drainage tubes bi-
laterally.

All patients were found to have persistent pain
(NRS-11 = 5-8) and elevated inflammatory mark-
ers, requiring surgical treatment.

Case 1, 2, and 4 underwent combined cystectomy
with ileal conduit and pubic bone debridement with
removal of the necrotic portions of the affected pubic
rami. The histopathological examination revealed
transmural chronic cystitis, areas of chronic pelvic
osteomyelitis, and foci of osteonecrosis.

Case 1, 2, and 4 were discharged on postoperative
day 7, 8 and 22, respectively. No intra and post- op-
erative major complications (Clavien Dindo III-V)
[7] were recorded.

Case 4 had the longest hospital stay. On postopera-
tive day 5, he presented with fever and a 6 cm pel-
vic abscess was detected on CT scan. A percutane-
ous drain was placed, and antibiotic treatment was
administered according to the culture results. The
drain was withdrawn after 7 days when clinical,
laboratory and radiological improvements were ob-

Figure 2. Urosymphyseal fistula as seen on computed tomog-
raphy scan.

served on the CT scan and the daily drainage volume
was less than 10 mL/24 h. The inguinal tubes were
removed 6 days before hospital discharge.

Case 3 refused surgical treatment and indwelling
bilateral percutaneous nephrostomies were placed.
Tubes were changed every 40 days. The patient re-
ceived intravenous antibiotic treatment for 2 weeks
followed by oral antibiotics for 3 months based
on positive blood cultures.

The time from PBO diagnosis to definitive treatment
ranges from 5 to 7 weeks (Table 1).

Follow-up

The patients recovered the baseline performance
status without local symptoms from 1 to 6 months
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Table 1. Clinical and demographic data, treatments received, outcomes

Case 1

Case 2

Case 3

Case 4

Age (y) at the diagnosis of PBO

Comorbidities

PBO presentation

Previous PCa diagnosis

PCa staging

PCa primary treatment

Recurrence

Treatment of recurrence

Time to vesicourethral
anastomosis stenosis after salvage
treatment (months)

Treatment of vesicourethral
anastomosis stenosis

Time from PBO symptoms onset
to diagnosis (months)

Time from the treatment
of vesicourethral anastomosis
stenosis to PBO (months)

Time radiotherapy to PBO (months)

Time from PBO diagnosis
to definitive treatment (months)

Surgical treatment of PBO
Duration of antibiotic therapy

after surgery/procedure (weeks)

Time to resolution (months)

Postoperative day discharge (days)

66

Hypertension

Fever, fatigue, sepsis,
walking difficulties, pain, UTI

Yes

pT3a pNO RO,
Gleason Score 4+

LRP + LAD

Biochemical

Salvage radiotherapy
(3 y after RP)

24

Endoscopic laser incision

30

Pubic debridement,
cystectomy, and ileal
conduit

1
7

68

No comorbidities

Fever, fatigue, sepsis,
walking difficulties, pain, UTI

Yes

pT3a pNO RO,
Gleason Score 4+4

LRP + LAD

Biochemical

Salvage radiotherapy
(4 y after RP)

36

Endoscopic laser incision,
periodic dilatation

40

Pubic debridement,
cystectomy, and ileal
conduit

1
8

72

Hypertension, impaired
fasting glucose

Fever, fatigue, sepsis,
walking difficulties, pain, UTI

Yes

cT4 cNO,
Gleason Score 4+4

ADT + EBRT

Local (trigonal
infiltration and bilateral
hydronephrosis)

Salvage radical
prostatectomy + bilateral
ureteral reimplantation
(pT4 pNO RO)

Endoscopic laser incision

10

Indwelling bilateral
nephrostomies
(periodical changes)

12

6

No surgery performed

80

Hypertension, obesity,
diabetes mellitus,
dyslipidemia

Fever, fatigue, sepsis,
walking difficulties, pain,
inguinal abscess,
recurrent UTI

Yes

N/A
(Positive pelvic nodes and
no organ-confined disease)

RRP + LAD + adjuvant EBRT

No

48

Endoscopic incision,
dilatation, intermittent
self-catheterization

Daily self-catheterization

264

Pubic debridement,
cystectomy, and ileal
conduit

4

1
22

PBO — pubic bone osteomyelitis; PCa — prostate cancer; UTI — urinary tract infection; LRP + LAD — laparoscopic radical prostatectomy + lymphadenectomy;
ADT + EBRT — androgen deprivation therapy + external beam radiation therapy; RRP — retropubic radical prostatectomy; RP — radical prostatectomy; N/A — not applicable;

y — years

after the PBO treatment (surgical debridement
or placement of bilateral nephrostomies). Case 3 had

the longest recovery period (Table 1).
At a median follow-up of 11,5 (IQR 12.75-10.25)
months, the NRS-11 score was 0, in all cases.
In cases 1, 2, and 4, postoperative pelvic radiographs

sistance.

DISCUSSION

All patients recovered completely from their mor-
bidity and they were able to ambulate without as-

showed the results of surgery (Figure 3). In addition,
all patients had radiographic resolution of osteomy-
elitis on MRI of the pelvis.

Osteomyelitis of the pubic symphysis is a rare entity
accounting for less than 1% of all cases of osteomy-
elitis [10].
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Figure 3. Pelvic radiograph after pubic debridement.

PBO is often an unexpected complication after PCa
treatment. The vast majority of studies have identi-
fied a strong association between PBO and urosym-
physeal fistula following endoscopic treatment for
stenosis of the vesicourethral anastomosis after PCa
management.

Matsushita et al. [11] retrospectively collected
a sample of 12 patients who presented with a pubo-
vesical fistula after PCa treatment over the course
of 11 years at two different high-volume institu-
tions. All patients had undergone radiation therapy
(salvage or primary) and all cases developed bladder
neck contracture requiring endoscopic procedures.
A total of 10 out of 12 patients underwent cystecto-
my with urinary diversion due to failure of conserva-
tive treatment. The authors emphasized that radio-
therapy-induced bladder neck contracture requiring
endoscopic procedures is an important factor for the
development of pubo-vesical fistula and that the like-
lihood of additional surgical treatment is increased.
Radiotherapy is a common underlying risk factor
for these disease processes. It is well documented
that radiotherapy causes progressive obliterative
endarteritis resulting in fibrotic tissue reaction.
The microvascular damage leads to poor tissue per-
fusion and wound healing with a low chance of a suc-
cessful outcome with a conservative approach in the
case of fistula [12, 13].

Bugeja et al. reported a series of 16 patients treated
for urosymphyseal fistulas following PCa treatment
between January 2011 and April 2014 [2].

In 13 out of 16 cases, urinary leakage occurred after
open or endoscopic surgical procedures to treat blad-

der neck contracture suggesting a potential associa-
tion with fistulation into the pubic symphysis [2].
According to this data, it seems extremely important
to carefully perform minor procedures such as ure-
throtomy, dilation, and bladder neck resection in this
group of patients [2].

Pubo-vesical fistulas and radiotherapy are rarely not
associated with PBO after PCa treatment.

Degheili et al. described the first case of PBO follow-
ing robot-assisted radical prostatectomy in a patient
without any radiation therapy exposure and any fis-
tulous tract originating from the genito-urinary sys-
tem [14].

In this case, the most reasonable etiology for PBO
was unpredictable damage to the pubic bone mantle
during suturing of the dorsal venous complex or su-
turing of the anterior portion of the urethrovesical
anastomosis.

In our short series, all patients had undergone sal-
vage or primary radiotherapy for PCa and endo-
scopic procedures for stenosis of the urethrovesical
anastomosis. OQur results are consistent the previous
evidence, and it seems acceptable to consider both
radiotherapy and endoscopic interventions for steno-
sis of the urethrovesical anastomosis as risk factors
for pubo-vesical fistula and PBO.

Regarding the treatment of PBO, there is still con-
siderable uncertainty given the small number of re-
ported cases.

Conservative treatment with antibiotics and tempo-
rary urinary drainage is generally the initial treat-
ment strategy [13].

In our cohort, surgical debridement of the pubic
bone was recommended after the failure of the con-
servative approach.

This finding confirms previous literature supporting
surgery as a potentially successful option [1, 2, 5, 11,
15, 16].

Despite the devastating consequences that may be
associated with PBO, our patients recovered the
baseline performance status with pain relief 1 to 6
months after surgery.

To overcome the limitations in knowledge about
the management of PBO, Gupta S. et al. developed
a multidisciplinary algorithm to support the deci-
sion-making process [1].

According to their research, the crucial point in the
treatment of PBO is diagnosis. This complex syn-
drome is thought to be poorly recognized, and pa-
tients are often treated for intermittent urinary
tract infections or chronic pelvic pain after PCa
treatment, with an underlying osteomyelitis being
misdiagnosed [1].

A fundamental diagnostic method is MRI of the pel-
vis [17, 18].
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Pelvic MRI was shown to be far superior to plain
radiography or CT in detecting PBO, which is char-
acterized by strong signal on T2-weighted images
and low signal on T'1-weighted images of the involved
pubic rami [18].

MRI should be recommended when PBO is suspect-
ed because it facilitates the identification of even the
non-bony findings such as fistulas or fluid extravasa-
tions [1, 18].

The results of our study should be considered with
caution, as some limitations can be highlighted.
First, we collected a very small sample, and we per-
formed a retrospective analysis of medical records.
Moreover, the pathologic characteristics of the pa-
tients are heterogeneous, and they differ in terms
of the timing and type of treatment received,
including the regimen and the setting of radio-
therapy.

Although the rarity of this condition inevitably
affects the strength of evidence, we believe that
our series can provide additional knowledge and
raise awareness about this uncommon entity.

CONCLUSIONS

PBO following urinary fistula in patients with ra-
diation therapy-associated urethral strictures after
prostate cancer treatment is a rare and challenging
condition. General recommendations for the best di-
agnostic and therapeutic approach still do not exist.
In most cases, conservative treatments fails and a sur-
gical approach with definitive urinary diversion may
be required.
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