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Abstract Most men newly diagnosed with prostate cancer
will undergo local treatment with prostatectomy, radiation,
or tissue ablation. A small percentage of these men will de-
velop a rectourethral fistula, a complicated disease that re-
quires a multidisciplinary approach to management. Diagno-
sis is typically made with a careful history and physical exam
with endoscopy and select imaging recommended in all pa-
tients. Fistulas resulting from prostatectomy, radiation, or tis-
sue ablative technology are approached differently due to lo-
cal tissue changes following therapy. Post-radiation and ther-
mal ablation fistulas have a lower fistula closure rate due to the
deleterious effect of the primary treatment on local tissue. It is
imperative that the patient understands the complexity of treat-
ment and sets reasonable goals for treatment.
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Introduction

Nearly 240,000 men were diagnosed with prostate cancer in
2013 [1]. An estimated 77 % of those newly diagnosed will

undergo local treatment of their disease [2]. Although rare,
rectourethral fistula (RUF) is a feared complication of prostate
cancer treatment due to the significant effect on quality of life
as well as the challenging nature of surgical repair [3]. The risk
of RUF after primary treatment of prostate cancer is <2 %
following prostatectomy, external beam radiotherapy (XRT),
or brachytherapy with increasing rates seen after salvage or
combination therapy [4–6].

An individualized, multidisciplinary approach is frequently
needed involving the uro-oncologist, colo-rectal surgeon, and
genitourinary reconstructive surgeon. Sufficient time should
be invested in discussing the nature of the problem and man-
agement options with the patient to set realistic expectations.
In this review, we will discuss the diagnosis and management
of RUF resulting from treatment of prostate cancer.

Diagnosis and Evaluation

A detailed history, physical exam, endoscopy, and review of
imaging are essential for operative planning. The most com-
mon symptom of RUF is rectal passage of urine and watery
stools, present in 90 % of patients. Urinary incontinence,
pneumaturia, voiding symptoms, and fecaluria are also com-
mon, occurring in up to 60 % of cases [7]. A digital rectal
exam should be performed as the fistulous os may be palpated
and rectal tone can be assessed. The presence of significant
pain should also be noted. Cystoscopy should be done to
evaluate for urethral stricture, bladder neck stenosis, necrosis,
and location of fistula. Proctoscopy should evaluate for steno-
sis, ulceration, rectal tone, and location of fistula. Imaging
should include cystourethrography and magnetic resonance
imaging (MRI) to evaluate the extent of soft tissue damage
following radiation or ablative therapy such as cryoablation or
high-intensity focused ultrasound (HIFU). Barium enema can

This article is part of the Topical Collection on Voiding Dysfunction
Evaluation

* Brian J. Flynn
brian.flynn@ucdenver.edu

1 Division of Urology, University of Colorado Denver, Academic
Office One Bldg, 12631 East 17th Ave., Box C319, room L15-5602,
Aurora, CO 80045, USA

2 Division of Urology, UNM School of Medicine, MSC 10 5610,
University of New Mexico, Albuquerque, NM 87131, USA

Curr Bladder Dysfunct Rep (2015) 10:132–137
DOI 10.1007/s11884-015-0297-4



also be done to detail the location of the fistula if it is unclear
on cystourethrogram.

Management Options

When considering management options for RUF, it must be
determined whether the patient is eligible for a trial of non-
surgical management. In highly selected patients with
pinpoint-sized RUF, discovered early after prostatectomy or
cryotherapy in the absence of prior pelvic radiation, sepsis, or
pelvic abscess, we consider an initial trial of conservative
management. These patients often have a history consistent
with RUF with no evidence of fistula on physical exam or
endoscopy. However, radiographic findings confirm or are
suggestive of a RUF. Non-surgical management can last an
indefinite time period as long as the patient has few symptoms
and no sequela from the fistula. The overwhelming majority
of men that present to our reconstructive urology practice do
not meet the above criteria and are in need of reconstruction or
diversion. Albeit, there is a selection bias that exists in our
practice as less severe RUFs are usually initially managed
by the treating urologic oncologist.

Non-surgical Management

Non-reconstructive management includes urinary catheter
placement with or without bowel diversion and a low-
residue diet to avoid bulky stool. This is primarily reserved
for three patient groups: those with a pinpoint fistula that may
heal spontaneously, those with larger fistulae but mild symp-
toms who decline surgical treatment, and those who are unfit
for reconstructive surgery due to comorbidities. The last group
is rare as most patients who were fit for treatment of prostate
cancer are able to tolerate surgery. For those who decline
surgical intervention, living with mild symptoms is reason-
able. This patient should recognize risks of pelvic abscess,
osteomyelitis, sepsis, and even necrotizing fasciitis. These
are unusual events and typically occur in patients with uncon-
trolled fistula drainage. The goals for patient care in this group
include management of symptoms such as pain, infection, and
skin irritation.

The second group includes patients who have early recog-
nition of fistula following prostatectomy or primary cryother-
apy. Although unlikely, fistula resolution after urethral cathe-
ter placement alone or in addition to bowel diversion has been
reported following prostatectomy in the absence of prior pel-
vic radiation [8, 9]. Early recognition is important as epitheli-
alization of the tract typically occurs within 6 weeks, and once
epithelialization occurs, it is less likely the tract will close
spontaneously. Reconstruction and fistula closure should be

considered if there is persistent fistula seen on imaging or the
patient is symptomatic after 2–3 months of catheterization.

Surgical Management

Procedure Selection

Due to the infrequency of RUF development following treat-
ment of prostate cancer, there are no randomized studies that
compare outcomes between techniques of surgical repair. Sur-
gical repair of RUF is technically challenging which has led to
the development of numerous operative techniques. Fistula
closure and reconstruction can be accomplished from an
abdominoperineal, perineal, transanorectal (posterior sagittal/
York-Mason), transsacral, and transanal approach [10•,
11–13, 14•]. There have been reports of robotic-assisted lapa-
roscopic repair; however, this has not been widely adopted
[15]. Additionally, there are numerous options for tissue inter-
position, although omentum or gracilis flaps are most com-
monly used [16–18].

Table 1 provides a brief overview of different surgical ap-
proaches with a summary of advantages and disadvantages of
each approach. Deciding which operative approach to take
requires careful consideration of patient factors such as body
habitus, size of fistula, cancer status, need for flap interposi-
tion, and perhaps most importantly the etiology of the fistula.
In patients with prior radiation or HIFU, there can be signifi-
cant compromise of local vascularity with resultant fibrosis
and tissue necrosis.

Fecal Diversion

There is not a clear consensus on the role and type of fecal
diversion in management of RUF. As such, the decision to
perform colostomy or ileostomy is based on surgeon prefer-
ence. Most surgeons would recommend immediate fecal di-
version with the exception of small non-irradiated fistulas.
Diversion is done in effort to avoid infection, pain, sepsis,
pelvic abscess, and generally improve quality of life. Addi-
tionally, fecal diversion may decrease inflammation in the area
of eventual reconstruction. In patients with prior radiation or
thermal ablation of the prostate resulting in RUF, diversion is
typically done prior to reconstruction. Recently, some have
questioned this practice [19•, 14•, 20]. Our practice is to per-
form fecal diversion in the setting of prior radiation or ablative
therapy prior to reconstruction. We recommend end colosto-
my rather than loop colostomy or ileostomy as it provides the
most definitive form of fecal diversion. Arguments against
end colostomy are that diversion is more challenging and os-
tomy reversal following successful reconstruction requires
laparotomy and bowel anastomosis. When fecal diversion is
necessary due to infectious complications, we prefer to wait a
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minimum of 3 months before proceeding with reconstruction
to allow inflammation to decrease. However, we agree with
Middleton and others who have shown that RUF repair can be
successful in the non-irradiated patient without diversion [21].

Post-prostatectomy RUF With and Without Prior
Radiotherapy

Fistula following prostatectomy occurs most commonly as a
result of rectal injury at the time of surgery. Patients undergo-
ing salvage prostatectomy are at increased risk of rectal injury
and should be extensively counseled about this complication
and prepared for immediate fecal diversion at the time of in-
jury [22]. Most rectal injuries are unrecognized and become
symptomatic days to weeks following surgery. The incidence
of rectal injury and RUF rates are similar between open, lap-
aroscopic, and robotic-assisted laparoscopic prostatectomy
[23]. Repair of post-prostatectomy RUF is most commonly
approached from a perineal or posterior sagittal incision [16].

Perineal Approach

Vanni et al. reviewed their perineal approach to non-irradiated
(n=35) and radiation-/ablation-induced (n=39) RUF. At a
mean follow-up of 20 months, 100 % of patients in the non-
irradiated group achieved fistula closure with a single opera-
tion. Repair was done through a transperineal incision with all
patients having an interposition flap, most commonly the
gracilis muscle (89 %), and pre-operative fecal diversion. Ad-
ditionally, 97 % of patients in this cohort eventually had the
fecal diversion reversed [14•].

In a review of 23 patients with RUF, Voelzke et al. com-
pared results between post-operative (n=10) and radiation-
induced (n=13) RUF. All patients in the post-operative group
achieved fistula closure through a transperineal approach,
with patients in a jackknife position, with an interposition flap
used in 20 % of non-irradiated patients. Eighty percent of
patients with post-operative fistula had fecal diversion prior
to reconstruction with 7/8 eventually having the diversion
reversed [20]. In a similar retrospective review, Mundy et al.
compared outcomes of RUF repair in post-surgical and post-
irradiation groups. In the 23 patients with post-surgical RUF,
all patients had resolution of fistula with a single transperineal
operation. The authors elected not to place a diverting colos-
tomy in the six patients in the group who presented without
prior diversion. Additionally, after treatment of the first 12
patients, the authors elected not to perform tissue interposition
in the following 11. The authors concluded that in the absence
of prior radiation, tissue interposition and fecal diversion is
typically unnecessary when experienced surgeons perform re-
construction. We agree with the above authors that the perine-
al approach is the most versatile approach as it allows access
to the urethra, endoscopy, flap interposition, and easy conver-
sion to an abdominal approach. Moreover, it is universally
familiar to all reconstructive urologists.

Posterior Sagittal Approach

In a single-institution review, Hadley andMiddleton reviewed
their 40-year experience with repair via a York-Mason type
approach. They noted a 98 % fistula closure rate in the ab-
sence of prior radiation with three of four failures occurring in
patients with prior radiation. No patients developed fecal

Table 1 Surgical approach and outcomes for reconstruction of RUF

Method of repair
Author

No. of post-surgical/
radiation

Percent without RUF
recurrence (post-surgery/
radiation)

Comments

Abdominoperineal
Lane [13]

0/6 na/100 % -Allows for omental interposition
-May require inferior pubectomy for exposure
-Risks of transperitoneal approach

Perineal
Vanni [14•]

35/39 100 %/84 % -Familiar surgical approach
-Gracilis flap interposition easily accessible
-Limited exposure

Posterior sagittal (York-Mason)
Hadley [10•]

44/7 98 %/57 % -Excellent exposure of fistula tract
-Not ideal for post-radiation repair
-Difficult to harvest gracilis flap

Transsacral (Kraske)
Kilpatrick [12]

6/0 100 %/na -Good exposure of proximal urethra
-Few studies in literature
-Morbidity of partial coccygectomy

Transanal
Joshi [11]

5/0 80 %/na -No division of sphincter, limited morbidity
-Limited reports with higher fistula recurrence rates
-Not recommended in setting of prior XRT

na not available
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incontinence. They concluded that although not absolutely
contraindicated, they cautioned against repair of post-
radiation fistulas >2 cm from a transanal-transsphincteric
(York-Mason) approach [10•]. In fistulae following prostatec-
tomy without prior radiation, we have found the York-Mason
approach to be preferable to the perineal approach as it allows
excellent visualization of the RUF tract. However, unlike
Middleton, we have found it unnecessary to divide the anal
sphincter in almost all cases thereby eliminating the risk of
fecal incontinence.

Radiation- and Energy-Induced RUF

Rectourethral fistula is the most common indication for uri-
nary diversion following radiotherapy for prostate cancer [24].
Histologic changes following radiotherapy results in subopti-
mal tissue quality for surgical repair. Compared to post-
surgical RUF, fistula following XRT or brachytherapy is ex-
ceptionally challenging, prompting some to recommend uri-
nary diversion in all patients with radiation-induced RUF [25,
26]. In a systematic review of outcomes in acquired RUF,
Hechenbleikner reported an overall fistula closure rate of
90 % in the radiation-induced fistula group. The permanent

fecal and urine diversion rates in this group were 25 and 43%,
respectively, compared to 4 and 4 %, respectively, in the post-
surgical group [16]. There have been several reports of suc-
cessful repair without permanent urinary and fecal diversion.

Lane and Angermeier reviewed their results with surgical
management of RUF following radiotherapy for prostate cancer
in 22 patients. Patients with adequate bladder capacity and
bowel function were considered candidates for reconstruction
without permanent urine and fecal diversion. This approach
was successful in 6/6 patients. Five patients underwent repair
via an abdominoperineal approach, with the rectal excision and
urethral close done in a prone position prior to placement in
lithotomy position for colo-anal pull-through, while the other
patient had perineal repair. Tissue interposition was accom-
plished with colonic mesentery placed anteriorly during colonic
pull-through. A gracilis flap was utilized in the patient with
perineal repair. Fistula closure was successful in all six patients
[13]. In the study by Vanni et al. discussed above, successful
RUF closure was obtained in 84 % of patients in the radiation/
ablation cohort. All patients had repair via a perineal approach
with tissue interposition flap and 87 % also requiring buccal
mucosal graft closure of the urethral defect. Thirty-one percent
required permanent fecal diversion while 10 % required even-
tual permanent urinary diversion. However, the authors noted

Fig. 1 Algorithm for
determining candidacy for
reconstruction in post-radiation/
tissue ablation RUF
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this was due to radiation cystitis and radionecrosis of the pros-
tate, not recurrence of fistula [14•]. Mundy et al. have reported
successful repair of post-radiation RUF in 17/17 patients. If
there was a cavitation seen on RUG or MRI, the authors pre-
ferred an abdominoperineal approach. In the absence of cavita-
tion, they prefer abdominal approach with concomitant radical
prostatectomy. Tissue interposition, most commonly omentum,
was used in all patients [19•].

We have had a similar experience as the above authors with
post-radiation RUF. No single surgical approach is appropriate
for all patients. We agree that the need for flap interposition and
temporary diversion is necessary in the overwhelming number
of energy-induced RUFs. This patient group is the most chal-
lenging to the reconstructive urologist from the surgical as well
as the social standpoint as often these men initially elected
radiotherapy in hopes of a Bless invasive^ treatment only to
be later faced with multiple complex surgeries. Therefore, we
offer reconstruction to only to the highly selected andmotivated
group of men with radiation-induced RUF (Fig. 1). The size of
the fistula and quality of the surrounding tissue are the most
limiting factors to successful fistula closure, while bladder ca-
pacity, sphincter function, and chronic pain usually determine
long-term quality of life and need for additional surgery.

Finally, there have been several reports of fistula repair
following tissue ablation of the prostate with HIFU or cryo-
therapy [27, 28]. In our practice, RUF that develop following
thermal ablation are managed similar to post-radiation RUF
due to local tissue damage that results from these tissue-
ablating technologies. Exam under anesthesia is frequently
done to better assess tissue quality in these patients to better
determine candidacy for reconstruction.

Conclusion

Rectourethral fistula following prostate cancer therapy is typ-
ically diagnosed with a careful history, physical exam, endos-
copy, and imaging. It is prudent to have a multidisciplinary
approach to surgical management of this complex and grow-
ing problem. Classifying RUF according to etiology, i.e., ra-
diation-/ablation-induced or post-surgical, is essential in sur-
gical planning as well as ensuring that the patient has realistic
goals and expectations in treatment of this distressing compli-
cation of prostate cancer treatment.
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