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IMF � interposition muscle flap

RUF � rectourethral fistula
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Purpose: The rectal sphincter preserving transperineal approach has been increas-
ingly used successfully. We analyzed our experience with this surgical approach. A
secondary aim was to evaluate the surgical outcome of energy ablative rectourethral
fistulas without a concomitant interposition muscle flap.
Materials and Methods: We identified all patients with rectourethral fistula who
underwent rectal sphincter preserving transperineal repair from 1998 to 2011.
Re-approximation of the urethral mucosa, posterior anastomotic urethroplasty or
partial/total prostatectomy with urethrovesical anastomosis was performed for
urinary closure. The fistula cohort was divided into 2 groups, including postop-
erative and energy ablative fistulas, respectively. Success after perineal rectoure-
thral fistula repair was defined as resolution after the first attempt at repair.
Results: A total of 23 patients underwent rectal sphincter preserving, transperi-
neal rectourethral fistula repair. In the postoperative fistula cohort the fistula
was successfully resolved in all 10 patients. A dartos interposition muscle flap
was used in 2 of 10 patients. In the energy ablative cohort the fistula was
successfully closed in 8 of 13 patients. An interposition muscle flap was not placed
in 8 patients with an energy ablative fistula, of whom success was achieved in 5.
Two of the 5 patients with an energy ablative fistula and a successful outcome
without a concomitant interposition muscle flap had urinary extravasation, ne-
cessitating temporary catheterization.
Conclusions: Rectal sphincter preserving transperineal repair is a successful
surgical method to repair postoperative and energy ablative rectourethral fistu-
las. An interposition muscle flap should be considered in the setting of energy
ablative rectourethral fistulas to increase successful outcomes.
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SURGICAL management for RUFs is
challenging. Many factors should be
considered before reconstruction, such
as fistula etiology, size and location, the
presence of radiation/energy ablation
or a concomitant stricture and patient
comorbidity. Surgeons should be com-
fortable with various reconstructive
techniques because tissue integrity

and unexpected findings, ie subclini-
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cal pelvic cavitation, can affect preop-
erative plans.

There is no consensus on the optimal
method of RUF repair. Due to limited
pelvic space and RUF rarity, many ap-
proaches have been described, including
transanal, perineal, abdominoperineal,
perineal transsphincteric and posterior
sagittal pararectal approaches.1 Sur-

geon familiarity with a particular ap-
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proach often dictates the choice. Because of limited
patient numbers, all series to date have had insuf-
ficient numbers to allow for meaningful statistical
comparisons. In addition, to our knowledge there are
no published studies in which patients were ran-
domized to various reconstructive approaches. Since
this is a limitation that is difficult to overcome,
single institution series are an important education
source.

Using an IMF is not a strict requirement. In the
absence of pelvic radiation/energy ablation, high
success has been achieved when an IMF was ap-
plied.2 As the number of single and combination
radiation/energy ablative RUFs increased in recent
decades, surgeons began to advocate concomitant
IMF use.3–5

Our primary aim was to describe outcomes after
rectal sphincter preserving perineal repair for
RUFs. As a secondary aim, we present the outcome
after repair of single and combination radiation/en-
ergy ablative RUFs in the absence of a concomitant
IMF. We do not advocate strict avoidance of an IMF.
However, the presentation of this interesting subco-
hort will be useful for physician knowledge and pa-
tient counseling.

METHODS

Study Cohort Description
A retrospective cohort study was performed of consecutive
patients diagnosed with RUF who underwent surgical
reconstruction from 1998 to 2011 at University of Califor-
nia-San Francisco Medical Center. RUF was defined as
any fistula in the proximal anterior or posterior urethra
that communicated with the rectum. At our institution a
urethral reconstruction specialist and a colorectal surgeon
perform RUF repair. The rectal sphincter preserving per-
ineal approach is the only approach included in this study.
Patients were not excluded from analysis based on fistula
etiology but colovesical fistulas were excluded. Based on
the added complexity of radiation/energy ablative RUFs,
we describe 2 categories, including postoperative and ra-
diation/energy ablative fistulas, respectively.

Preoperative Management
Preoperative examination included a history and physical
examination. Retrograde urethrogram, voiding cystogram
and cystoscopy were performed to assess urethral RUF
site and possible concomitant urethral stricture. Digital
rectal examination and sigmoidoscopy were done to assess
the rectal side of the RUF. Anal manometry was used to
assess anal sphincter health, when appropriate.

Urinary diversion via a suprapubic tube was performed
in all patients before surgical repair. Fecal diversion was
done 3 to 4 months before surgical repair for all radiation/
energy ablative fistulas. In postoperative RUF cases fecal
diversion was done preoperatively or at formal RUF re-
pair. A temporary ileostomy was the preferred form of

diversion but sigmoid colostomy was performed at surgeon
discretion. In the presence of irreversible injury to the
anal sphincter permanent colostomy was recommended.

Surgical Management
The prone jackknife position was the preferred choice for
patient positioning. In select cases the lithotomy position
was used. IMF placement was not uniform in the radia-
tion/energy ablative or postoperative RUF cohort. This
decision was made at the discretion of the surgeon (JWM)
and not based on a formal protocol. When used, a dartos or
gracilis IMF was harvested. If a gracilis IMF was neces-
sary, the flap was harvested with the patient in the litho-
tomy position. Patients were then moved to the prone
position after gracilis IMF harvest when prone RUF re-
pair was desired. The rectal sphincter was preserved in all
cases.

Surgical Repair for Urethral Fistula
An incision was made along the perineal raphe. Dissection
was initially performed bilaterally into the ischiorectal
fossa. This maneuver was vital to allow for a tension-free
anastomosis. The rectal and urinary fistula edges were
débrided before formal closure of each side.

Various repairs were used for the urinary side of the
fistula. A buccal mucosa graft was never used. The deci-
sion to proceed with a specific approach was based on
tissue integrity, fistula site, size and etiology, and other
factors. Reapproximation of the urethral mucosa, poste-
rior anastomotic urethroplasty or partial/total prostatec-
tomy with urethrovesical anastomosis was performed. The
bowel edges were reapproximated to close the rectal side
of the fistula. Horizontal rectal closure was preferred to
maximize luminal circumference. When rectal closure was
not possible or the anal sphincter was not functional,
permanent colostomy was chosen.

A suprapubic and a urethral catheter were left in place
after RUF repair. Voiding cystogram was performed 4 to 6
weeks after repair. In the event of persistent urine leak
the suprapubic catheter was left to gravity drainage and
the urethral catheter was removed. The suprapubic cath-
eter was not removed until there was no evidence of urine
extravasation after voiding cystogram.

A successful outcome was defined as voiding via the
urethra without self-catheterization and absent urine via
the rectum. Postoperative stress incontinence was not
considered a failure. The need for a subsequent anti-in-
continence procedure was assessed. We recorded fecal un-
diversion, when possible. Fecal undiversion was not per-
formed until at least 4 to 6 months after successful RUF
repair.

The University of California-San Francisco human sub-
jects division approved the study.

RESULTS

Preoperative Demographics

A total of 33 patients underwent RUF repair be-
tween 1998 and 2010. Sphincter preserving perineal
RUF repair was performed in 23 patients, who were
included in study. Average age at RUF repair was 63
years. The cohort was divided into 2 groups, includ-

ing postoperative and radiation/energy ablative
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RUFs, respectively (table 1). Mean followup of the
entire cohort after RUF repair was 13 months
(range 3 to 39). However, when stratified by radia-
tion/energy ablation, the radiation/energy ablative
cohort had longer mean followup. In the 7 patients
who underwent surgery for prostate cancer the ap-
proach was open retropubic (3), robotic (3) and open
perineal. Most radiation/energy ablation RUFs in-
volved combined radiation and/or energy ablative
sources (table 2). The prone rather than the litho-
tomy position was most commonly used (15 vs 8
patients).

Postoperative RUF Cohort

Eight of the 10 patients underwent fecal diversion
before RUF repair (table 1). Three of the 10 patients
had a history of a failed abdominoperineal, anterior
transsphincteric and transanal/rectal advancement
flap procedure, respectively, before referral to Uni-
versity of California-San Francisco for a repeat at-
tempt at RUF repair. Preoperative evaluation for
urethral stricture was important for RUF surgical
planning since 30% of the men had a concomitant
urethral stricture. The urethral stricture was ex-
cised and anastomosed when a concomitant post-

Table 1. Preoperative, operative and postoperative details of
23 patients in RUF cohort

Postop Cohort
Radiation/Energy
Ablative Cohort

No. pts 10 13
Mean/median followup (yrs) 0.67/0.56 1.30/0.96
Mean age 60.68 64.81
No. fistula etiology:

Prostate Ca 7 12
Rectal Ca 0 1
Gunshot wound 1 0
Ulcerative colitis 1 0
HIV 1 0

No. prior open RUF attempt (%) 3 (30) 2 (15.4)
No. preop fecal diversion (%)* 8 (80)* 13 (100)*
No. concomitant urethral stricture (%) 3 (30) 4 (30.8)
No. pubectomy (%) 2 (20) 2 (15.4)
No. concomitant prostatectomy (%) 0 3 (23.1)
No. flap (%): 2 (20) 5 (38.5)

Gracilis 0 2
Rectus 0 1
Dartos 2 2

No. temporary urine leak (%) 1 (10) 3 (23.1)
No. success (%) 10 (100) 8 (61.5)
No. later procedure/total No. (%):

Fecal undiversion 7/8 (87.5)* 4/10 (40)†
Urinary sphincter 2 (20) 2/8 (25)‡

* Postoperative cohort included 2 patients without preoperative fecal diversion,
radiation/energy ablative cohort included 1 male with permanent colostomy after
rectal cancer treatment and nonirradiated/nonablative cohort included 1 male
without preoperative fecal diversion.
† Excluding 2 patients who died postoperatively and 1 with rectal cancer.
‡ Excluding 3 patients who died postoperatively, including 2 at greater than 4

weeks, and 3 with surgical failure.
erior urethral stricture was present (3 cases). In the
remaining patients excision and anastomosis (5) and
tissue reapproximation (2) were performed. An IMF
was harvested in 2 patients. In one of these patients
transanal repair with rectal mucosa flap advance-
ment had previously failed and the other had a
perirectal abscess related to HIV.

A successful outcome was achieved in all 10 pa-
tients. One patient had temporary urine extravasa-
tion after 4 weeks of postoperative urethral catheter
drainage, which resolved at the next visit. By the
last followup date 2 patients had bothersome stress
urinary incontinence. Successful transcorporeal ar-
tificial urinary sphincter was performed in each pa-
tient. We are unsure whether additional patients
required urinary sphincter placement by their refer-
ring urology providers. Seven of 8 patients (87.5%)
underwent fecal undiversion. We could not contact
the single patient who did not undergo reversal. He
never presented to our clinic for followup after suc-
cessful urethral catheter removal. In this case RUF
was secondary to radical perineal prostatectomy.
The patient had a history of right radical colectomy
for colon cancer.

Radiation/Energy Ablative RUF Cohort

All 13 patients underwent fecal diversion before
RUF repair at University of California-San Fran-
cisco (table 1). A prone approach was used in 8
patients and the lithotomy position was used in the
remainder. Two patients underwent RUF repair be-
fore referral to our institution, including 1 in whom
a perineal, nonsphincter preserving (ie York-Mason)
approach failed and 1 in whom transanal fistula
repair with a rectal mucosal advancement flap
failed. In the latter patient hyperbaric oxygen ther-
apy and fibrin glue injection had also failed. Hyper-

Table 2. Surgery in 13 patients with irradiated/energy
ablative RUF

Radiation/Energy Ablative Source

No. IMF/Total No.
No. NonIMF

Success/Total No.Use Success

Brachytherapy 2/4 1/2* 1/2
External beam radiation therapy 0 0 1/1
Cryotherapy 0 0 1/1
External beam radiation therapy,

brachytherapy
1/3 0/1* 2/2

Brachytherapy, cryotherapy 1/1 1/1 0
External beam radiation therapy,

cryotherapy
1/2 1/1 0/1

Brachytherapy, external beam
radiation therapy, prostate
salvage

0 0 0/1

Totals 5/13 3/5† 5/8

* One patient died of unknown etiology 3 to 4 weeks postoperatively.
† On intent to treat analysis treatment failed in 2 patients who died.
baric therapy was unsuccessfully attempted in an-
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other 2 patients, and fibrin glue injection and fistula
tract cauterization failed in 2.

A concomitant urethral stricture was present in 4
patients (30%) (table 1). Total perineal prostatec-
tomy and partial prostatectomy were performed in 2
of these patients, while bulbomembranous urethral
excision and anastomosis were performed in the
other 2. The remaining patients did not have a con-
comitant urethral stricture. Excision and primary
anastomosis were performed in all except 1 remain-
ing patient, who underwent reapproximation of the
fistula edges.

Two patients died 3 and 4 weeks, respectively,
after RUF reconstruction. The etiology was cardiac
and undetermined in 1 patient each. The operative
and postoperative course of each patient had been
uneventful up to death.

Various IMFs were used, including dartos in 2, gra-
cilis in 2 and rectus in 1 (table 2). The determination of
using an IMF was based on surgeon preference. The
sole rectus muscle harvest was successfully used as a
paddle flap to fill a perineal defect after total colec-
tomy. This patient sustained a RUF after brachyther-
apy but he also had a poorly functioning rectal sphinc-
ter and severe diverticulosis. The surgical outcome
after RUF repair with IMFs was successful in the
immediate postoperative period. However, the 2 pa-
tients with a gracilis IMF died of an undetermined
etiology in the first 3 to 4 weeks.

At last followup 5 patients had evidence of stress
incontinence, of whom 2 underwent artificial uri-
nary sphincter placement using a transcorporeal ap-
proach in 1. Three patients with a radiation/energy
ablative RUF without a concomitant IMF had a tem-
porary urine leak after voiding cystogram 4 to 6
weeks after RUF repair. All 3 patients eventually
healed with conservative treatment, although 70, 87
and 132 days of conservative management were
needed, respectively.

The overall success rate in the radiation/energy ab-
lative cohort was 61.5%. This was based on intent to
treat analysis since the 2 deaths were included. If the
outcome in these 2 patients had been successful, the
success rate would have been 76.9%. Two of the 3
survivors with surgical failure received an ileal con-
duit and the other was treated with a suprapubic
catheter.

DISCUSSION

A perineal, rectal sphincter preserving approach
was used in all patients. In the postoperative RUF
cohort the success rate was 100%. Only 2 patients
had an IMF, which was obtained from scrotal dartos
tissue. The success rate in the radiation/energy ab-
lation cohort was lower at 61.5% and an IMF was

used in 5 of the 13 patients. There was no formal
treatment algorithm to guide muscle flap placement
in this more challenging cohort. A buccal mucosa
graft was not used during urinary repair, which
differs from a recent publication.3 While we support
the use of buccal grafts, we do not believe that they
are absolutely necessary.

An IMF is not an absolute necessity in the setting
of postoperative RUFs. In the absence of radiation/
energy ablation RUF cure can be achieved. Two
recent studies attest to this fact.2,4 Mundy and An-
drich reported 23 postoperative RUFs.4 In 1 patient
bladder neck contracture developed, while the re-
mainder fared well. A muscle flap was not used in
the last 11 patients since the investigators thought
that nonoverlapping suture lines would suffice. Du-
rable outcomes in the strict absence of an IMF were
reported in a separate series of postoperative
RUFs.6 The anterior transsphincteric approach (ie
York-Mason) was successfully used in 43 of 44 post-
operative RUF cases.

The presence of energy ablation adds complexity
to RUF repair. Radiation and/or energy ablation
(cryotherapy or high intensity focused ultrasound)
can result in added morbidity, such as impaired
tissue healing, pubic osteomyelitis, urethral or rec-
tal stricture, pelvic abscess, cavitation defects and
severe genital/rectal/pelvic pain. These added mor-
bidities are a primary reason for advocating a con-
comitant IMF. In the setting of radiation/energy
ablation fecal diversion before formal RUF repair is
also recommended to decrease inflammation. Fur-
thermore, magnetic resonance imaging should be
considered to assist with preoperative surgical plan-
ning and patient counseling.4

We did not follow an algorithm for IMF placement
during radiation/energy ablative RUF repair. A mix-
ture of muscle flaps were used, including the dartos,
rectus and gracilis muscles. Approximately 39% of
our patients underwent repair while in the lithot-
omy position, which provides easy access to the gra-
cilis muscle. However, this muscle was only har-
vested using the lithotomy position in the 2 patients in
whom a gracilis IMF was harvested. A dartos flap was
harvested in the only other patient in the lithotomy
cohort.

The prone position was used in 15 of 23 RUF
repairs. This position provides excellent surgical ex-
posure since the pubic bone is not present to limit
upward retraction. The improved visibility afforded
by prone positioning aids in decreasing operative
time. Since we used the prone position during 15 of
23 RUF repairs, we were cognizant of avoiding over-
lapping suture lines. When this was not possible, a
dartos IMF was harvested using the prone position.
While we previously reported our success with the
dartos flap,7 we have since stopped using the dartos

flap due to the poor reliability of its pedicle.
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An obvious limitation of this study is the small
number and heterogeneous nature of the patients in
the cohort. However, a series of 23 patients is re-
spectable, given the low incidence of RUFs. A pur-
pose of this study was to highlight the success of
radiation/energy ablative RUF repair in the absence
of an IMF. While we do not advocate avoiding a flap
in this circumstance, our results will assist with
physician knowledge and patient counseling. Unfor-
tunately, the 2 patients in whom a gracilis IMF was
harvested died in the first month after surgery, pre-
cluding our ability to assess the impact of this mus-
cle flap. Despite this, we still advocate using gracilis
IMFs. Another limitation is followup duration. We
aim to continue to follow our patients to assess
whether the absence of an IMF will impair the du-
rability of RUF repair. Lastly, we acknowledge that
the prevalence of stress incontinence after RUF re-

pair is likely higher. Given the improved quality of
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RUF is a decidedly complex, challenging, devastat-
ing complication of surgical and radiation therapy
for prostate cancer. Ideally, it should be firmly
resolved at the first attempt to correct it. The
surgical demands of a reoperative procedure in
this inaccessible space to repair the lesion has the
continued potential of injury to the urinary and
rectal sphincters, and erectile neurovascular anat-
omy along with a significant recurrence rate.
What resonates clearly in this report is the signif-
icant morbidity and recurrence of the fistula that
developed according to the surgical approach used
and the implication that a muscle flap or mucosal
patch graft does not contribute to a more consis-
tent success rate.

These authors provide an in-depth review of a
small but well studied group of surgical and energy
ablative induced RUFs. In the retrospective review
of their data they indicate strong consideration for
interposing a muscle flap in the setting of a pre-
viously failed attempt at open RUF repair. The
refractory perineal defects and fistula closure has
now been recognized for decades. It not only acts
as an interposition barrier but also prevents the
development of noncollapsible and tissue loss dead
space, significantly changes the wound healing
potential of this hypovascular, fibrotic space and
impacts graft take when used as a buttress for the
mucosal patch graft of the urethral defect.

There is considerable evidence that anterior
perineal anatomical exposure with wide separa-
tion of the recto-urethroprostatic space using the
dorsolithotomy position, use of a buccal mucosal
urethral graft patch and consistent use of gracilo-
plasty with unilateral or bilateral gracilis muscle
flaps is the most reliable technique to close an
ablative energy induced RUF. The role of fecal
diversion to protect the repair until fistula closure
is secure is controversial. However, our personal
bias is that for high risk, complex fistulas there
should be the best possible conditions for closing
the defects and avoiding the previously reported
fecal and urinary diversion in
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the event that closure of this lesion fails. Compul-
sive adherence to this surgical strategy, including
a low threshold for temporary laparoscopic ileos-
tomy or permanent colostomy, graciloplasty and a
graft mucosal patch used since 1974 in 103 pa-
tients with RUF, led to the successful closure of
REPLY BY AUTHORS

Cephalad retraction is not inhibited by the pubic
energy ablative fistulas, confirming the merit of
this approach to this high risk injury.

Leonard Zinman

Institute of Urology
Lahey Clinic Medical Center
96% of 56 surgically induced fistulas and 83% of 47 Burlington, Massachusetts
The experience of Dr. Zinman with RUF repair is
extensive, as evidenced by the high success achieved
in the last 30 years (reference 3 in article). Based on
our findings, we agree that there should be strong
consideration for placing an IMF after radiation/
energy ablation for RUFs. Regarding surgically in-
duced RUFs, we also agree that an IMF should be
considered when dead space surrounds the RUF due
to poor vascularity or tissue loss.

Transperineal RUF repair using the lithotomy
position is a reliable approach for RUF surgical re-
pair. However, we found that the prone, transperi-
neal sphincter preserving approach is also useful.
bone, thus, enhancing surgical visibility and de-
creasing operative time. Harvest of the gracilis in-
terposition muscle flap is challenging using the
prone position. Since completing this study, we have
successfully harvested the gracilis muscle using the
prone position at University of California-San Fran-
cisco. The gracilis muscle is marked while the pa-
tient is supine, which has allowed successful local-
ization of the correct incision line after prone
positioning. Using this approach, we have adopted a
protocol of harvest and application of the gracilis
interposition muscle flap for these fistulas in an
effort to improve successful repair of radiation/en-

ergy ablative RUFs.
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