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Objectives: To assess outcomes of rectourethral fistula
repair utilizing a gracilis flap in a largely radiated cohort.
Patients and Methods: We performed a retrospective
review of all gracilis interposition flap reconstruction
surgeries performed for RUF at a university hospital in
South Carolina between January 2010 and June 2023.
All repairs utilized a multidisciplinary approach with
urology, colorectal, and plastic surgery teams. Post-
operatively, patients were maximally drained with foley
catheter and suprapubic tube (SPT). Initial voiding
cystourethrogram (VCUG) was performed at 4 weeks
post-repair. If there was a persistent leak, catheter
drainage was maintained for 4 additional weeks and
VCUG was repeated. Success was defined as absence of
leak on VCUG within 3 months after surgery.

Results: 22 patients met inclusion criteria. 68% of
patients had history of external beam radiation ther-
apy (EBRT), 13.6% had brachytherapy, and 40.9% had
cryotherapy. Initial post-operative VCUG was nega-
tive in 10 patients (45.5%). Of the 12 patients with
a persistent fistula, 5 (42%) had no evidence of fistula
on subsequent VCUG after 4 weeks. Overall, 68% of
patients were successfully treated with gracilis interpo-
sition flap. There was a significant difference of repair
success based on EBRT status (p < 0.05).
Conclusions: We report a success rate of 68% for gra-
cilis flap repair of RUF. Our cohort had a higher rate
of prior radiation therapy compared to other studies. A
clinically significant portion of patients with an initial
positive VCUG will seal their fistula with prolonged
catheter drainage. Gracilis interposition flap is a reason-
able surgical treatment for RUF.
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Introduction

Rectourethral fistula (RUF) is a rare, but devastating
`therapies. The incidence of RUF after prostatectomy,
radiation, and cryotherapy are 0.9–9%,1 0.5–4%,2

and 0.5–4%3, respectively. Approaches to RUF repair
include prolonged urinary catheter drainage or surgi-
cal approaches such as a trans-sphincteric approach

(York-Mason), urinary and fecal diversion, abdom-
inal approach, or a transperineal approach with a
flap.4 The approach for management is dictated by
the classification of RUF as simple or complex.4,5 The
factors that classify as RUF as complex include size
(>2 cm), severe urethral stricture, and/or history of
radiation or ablative tissue damage.4,5 Patients who
have complex RUFs should be treated with surgical
management.4,5

RUF repair utilizing a transperineal approach with
gracilis muscle interposition flap has been docu-
mented in several retrospective studies as the gracilis
muscle is highly vascularized and able to be mobi-
lized via a transperineal approach.6–8 We present our
retrospective study including 22 patients, and our
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FIGURE 1. Artist rendition of patient positioning

study is unique in that it is a largely radiated cohort
and we used a standardized imaging pathway.

Patients and Methods

Surgical technique
All repairs were performed utilizing a multidisci-
plinary approach with urology, colorectal, and plastic
surgery team involvement. Plastic surgery harvested
and transposed the gracilis flap, while colorectal
and urologic surgery teams performed the perineal
dissection and primary closure of rectum and ure-
thra, respectively.

Patients were placed into an exaggerated litho-
tomy position with five folded blankets (Figure 1).
The patient was prepped to the umbilicus in the
cephalad direction, bilateral legs to the knee later-
ally, and caudad to below the anus, to allow all
surgeons ability to work without re-draping the
patient. A suprapubic tube (SPT) was placed via
cystoscopic guidance by the urology team, and a ure-
thral catheter was placed. If possible, the fistula tract
was cannulated with a wire cystoscopically to aid in
identification during perineal dissection. A perineal
incision along the mucocutaneous border from the
ischial tuberosity in the shape of an inverted U was
performed (Figure 2A) and dissection was carried out
to the area of the fistula by urology and colorectal
surgery teams (Figure 2B). Colorectal surgery typi-
cally closed the rectal component using 2 layers of
vicryl transversally and urology closed the urethral
portion with multiple layers of vicryl sutures, with a
leak test to ensure a watertight closure (Figure 2C).

Once this was completed, the plastic surgery team
isolated a segment of gracilis muscle, typically from
the left leg which was secured in the space between
the rectal and urethral suture lines (Figure 2D). After,
the dead space was closed in multiple layers using
vicryl and a penrose 1/4-inch penrose drain was
placed within this space and brought out to the skin,
typically on the left side of the perineum. The perineal
skin was then closed and the plastic surgeons simulta-
neously reapproximated the leg incision with several
layers of synthetic absorbable suture, placed a 15 Fr
drain, and wrapped the leg in ace wrap.

Post-operative management
Post operatively, all patients were managed with
foley catheter and suprapubic tube (SPT) drainage
with initial voiding cystourethrogram (VCUG) per-
formed at 4 weeks post. If there was a persistent leak,
catheter drainage was maintained for 4 additional
weeks and VCUG was repeated. Success was defined
as absence of leak on VCUG within 3 months post-
operatively.

Data collection
After receiving Institutional Review Board (IRB)
approval, we performed a retrospective review of
all gracilis interposition flap reconstruction surg-
eries performed for RUF at a university hospital in
South Carolina between January 2010 and June 2023.
Inclusion criteria was a diagnosis of rectourethral
fistula and history of rectourethral fistula repair
with a gracilis flap between 2010 to 2023. Exclu-
sion criteria consisted of prior failed RUF repair.
Age, prior prostate cancer treatment type, smok-
ing history, bowel diversion status, postoperative
VCUG results, and postoperative complications were
indexed. Statistical analysis was performed using
excel and SPSS. Chi square test was used to test for the
difference in failure rates between the radiated and
non-radiated patients.

Results

22 patients met inclusion criteria. All had a
pre-operative fistula biopsy and pre-operative
bowel diversion. 68% of patients had a history of
external beam radiation therapy (EBRT), 13.6%
had brachytherapy, and 40.9% had cryotherapy
(Tables 1 and 2). There was a mean follow-up of
13.7 months.

Initial post-operative VCUG was negative for RUF
in 10 patients (45.5%). Of the 12 patients with a per-
sistent fistula, 5 (42%) had no evidence of fistula on
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FIGURE 2. (A). Artist rendition of initial perineal incision. (B). Artist rendition of perineal dissection with
exposure of fistula on rectum and urethra. (C). Artist rendition of perineal dissection with closure of fistula on
rectum and urethra (D). Artist rendition of gracilis interposition flap

TABLE 1. Baseline Demographic Data

Characteristic

Sex n (%)
Male 22 (100)
Female 0 (0)
Age at surgery (years) 61

Current smoker n (%)
Yes 3 (13.6)
No 19 (86.4)

Smoking history n (%)
Yes 10 (45.4)
No 12 (54.5)

History of Prostate Cancer n (%)
Yes 22 (100)
No 0 (0)

History of EBRT? n (%)
Yes 15 (68.2)
No 7 (31.8)

History of brachy therapy?
Yes 3 (13.6)
No 19 (86.4)

History of cryotherapy n (%)
Yes 9 (40.9)
No 13 (59.1)

subsequent VCUG after 4 weeks (Table 3). Overall,
68% of patients were successfully treated with gracilis
interposition flap. 3 patients (13.6%) underwent or
are planned for simple cystectomy diversion. Of the
7 failures, 3 (42.8%) had a history of salvage cryother-
apy and 7 (100%) had history of EBRT. Of the 15

TABLE 2. Peri-Operative Characteristics

Variable

Cystoscopy/EUA performed
confirming fistula? n (%)

Yes 22 (100)
No 0 (0)

Biopsy proven fistula? n (%)
Yes 22 (100)
No 0 (0)

Bowel Diversion? n (%)
Yes 22 (100)
No 0 (0)

Type of diversion n (%)
Colostomy 19 (86.4)
Ileostomy 3 (13.6)
Other 0 (0.0)

successes, 6 (40%) had history of cryotherapy and 7

(46.6%) had history of EBRT. There was a significant

success difference of the repair based on EBRT status

(p < 0.05). There was no significant difference in

success based on history of cryotherapy (p < 0.05).

There were 7 post-operative complications, primarily

Clavien-Dindo Class I and II.

Therefore, based on our data, we propose a

suggested RUF pathway to assist in clinical decision-

making for complex fistulas (Figure 3).
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Suggested RUF pathway

FIGURE 3. Suggested RUF repair pathway

Discussion

In 2010, Vanni et al. compared RUF repair in 35
nonradiated patients to 39 radiated/ablated patients.7

Pre-operatively in the radiated/ablated group, they
reported 74% had undergone fecal diversion prior to

fistula repair whereas 23% underwent laparoscopic
ileostomy concurrent with fistula closure.7 This study
suggests that diversion should be performed in all
cases of radiation or cryosurgery to prevent rectal
wall distension and improve fistula closure rates.7 Of
the radiated/ablated patients, 72% underwent repair
with a single gracilis flap, 23% underwent repair with
2 gracilis flaps, and 87% required a buccal mucosal
graft on the prostatic urethral defect.7 At a mean
follow-up of 23 months, 84% of these patients achieve
successful closure versus 100% of the non-radiated
patients.7 Additionally, Vanni et al. reported that 13%
of patients with radiation/ablation history required
prolonged catheter drainage (longer than 8 weeks) to
allow for closure.7 They found that the gracilis flap
could be readily harvested, regardless of patient age
or body type, with a reliable vascular supply and
ultimately allow for successful repair.7 Their study
complements our study in that ~50% of patients had
radiation or ablation history and were able to be
successfully repaired.

In 2011, Samplaski et al. reported their findings
with 13 patients who underwent transperineal repair
with gracilis flap for complex RUF with 9 patients
that had a history of brachytherapy, radiation therapy,
cryoablation or some combination of these.6 Simi-
lar to Vanni et al., they selectively utilized a buccal
mucosal graft in addition to a gracilis interposition
flap.6 All 13 patients underwent preoperative fecal
diversion with loop ileostomy, loop colostomy, or end
colostomy.6 They performed a VCUG at 6 weeks and
all 13 patients had a negative VCUG at this time.6

After fecal diversion reversal, 12 of the 13 patients
remained RUF-free after a short median follow-up
of 2.5 months.6 They also assessed quality of life
measures for urinary and fecal function.6 A signif-
icant amount of patients reported urinary urgency
(50%), urge incontinence (42%), and stress inconti-
nence (58.4%), with higher bother in patients who had
undergone radiation or ablation procedures.6 Fecal
outcome showed less bothersome symptoms than
urinary outcomes, with only 25% of patients report-
ing fecal incontinence.6 They reported that though
patients can experience urinary and fecal inconti-
nence, the rate of closure with a gracilis flap was high
with a reasonable overall quality of life.6

In 2008, Ghoniem et al. published their data on
RUF with gracilis flap in 25 patients.8 6 of these
patients had a history of prostatectomy and 19 had
a history of radiation or cryoablation with or with-
out prostatectomy.8 They reported 100% successful
fistula repair with a mean follow-up of 28 months.8

Similar to Samplaski’s study, they assessed urinary
and fecal continence with findings of 52% and 76%,
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TABLE 3. Post-Operative Characteristics

Variable

Re-admitted w/in 30 days of discharge n (%)
Yes 1 (4.5)
No 21 (95.5)

Post-operative complications n (%)
Yes 7 (31.8)
No 15 (68.2)

Complication n (%)
Pneumonia 0 (0)
Pulmonary embolism** 0 (0)
Infection 3 (13.6)
MI 1 (4.5)
Other* 3 (13.6)

Diversion reversed? n (%)
Yes 9 (40.9)
No 13 (59.1)

Results of 1st post-operative VCUG
No evidence of fistula 10 (45.5)
Evidence of fistula or leak 12 (54.5)

Of those who had persistent fistula on first VCUG, how many resolved without further
intervention? N = 12

5 (41.7)

*“Other” complications = hypoxia, seizure on POD1, readmission for fever **No pulmonary embolus occurred in the
peri-operative period of fistula repair, however there was one patient death after colostomy reversal after successful
fistula repair.

respectively.8 These findings supported Samplaski’s

findings that the gracilis interposition flap allowed

for improved repair rates and that bowel outcomes

had a decreased incidence rate postoperatively.8

Our study adds to the existing data in the litera-

ture and proposes a pathway for management, with

demonstration of successful repair, despite an ini-

tial positive VCUG, by prolonged catheter drainage.

Future considerations would be to utilize a buccal

mucosal graft in addition to gracilis interposition

flap as several papers have demonstrated improved

outcomes with this approach. Future studies planned

at our institution will include use of preoperative

and postoperative hyperbaric oxygen (HBO). HBO

is used in plastic surgery for skin grafts and flaps,

and urology for radiation sequelae, such as radiation

cystitis.9 We suspect that it can be utilized as an

adjunct tool to promote wound healing prior to and

after fistula repair.

Conclusion

We report a success rate of 68% for gracilis flap
repair of RUF in the setting of local prostate
cancer treatment, with our study having a high rate
of prior radiation therapy. We propose a pathway for
serial VCUG at 4-week intervals given a clinically
significant portion of patients with an initial positive
VCUG will seal their fistula with prolonged catheter
drainage. Ultimately, by utilizing a multidisciplinary
approach, a gracilis interposition flap is a reasonable
surgical treatment for RUF.
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