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report the results of a standardized management procedure for
RUF after RP.
Materials and methods: Twenty-one patients were treated for
RUF after RP, 12 of which were performed by retropubic approach
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a temporary colostomy or prolonged residue-free diet were
implemented. In the event of failure of this treatment at 3 months,
surgery was performed. The follow-up was done at 3 months, 6
months and 12 months and then annually. Cases of recurrence
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were identified, as was urinary and fecal continence of patients
after healing had occurred. The results were described in two
groups: group 1 (success of the initial conservative treatment)
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and group 2 (failure of the initial conservative treatment).
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Results: All the patients from group 1 had obtained sustained
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healing at the end of the conservative treatment. All of the
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following were found in this group: 1) no rectal wound identified
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intraoperatively; 2) normal Voiding Cystourethrography (VCUG)
before postoperative removal of the urinary catheter; 3) appearance
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of symptoms beyond 10 postoperative days; and 4) no fecaluria
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or sepsis. In this group, the median restoration of continuity
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was 12 months. For all the patients in group 2, the radiographic
assessment after 3 months of conservative treatment found no
healing of the RUF. In this group, a rectal wound was identified
intraoperatively in 50% of cases, 40% presented with clinical and
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radiological signs of RUF before the 8th postoperative day, with
50% severe symptoms (fecaluria, severe sepsis), and in 40%
of cases the RP found a fistula > 1 cm. The median restoration
of continuity was 14 months. In all patients taken together, the
incontinence rate at one year was 66.7%. No fecal incontinence
was described after the treatment.
Conclusion: RUF following radical prostatectomy is a complication
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that significantly alters the management of prostate cancer by
delaying potentially indicated adjuvant treatment, as well as patient
quality of life for a long period of time. Its management must be
optimal in order to avoid a detrimental prolonged healing time
by pinpointing the poor prognostic criteria intrinsic to the fistula,
assisting with a rigorous clinical and paraclinical assessment, in
order to determine the most suitable treatment regimen.
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Introduction

was performed with closure of the urethra and rectum in two

Radical prostatectomy is the most common treatment for

planes by PDS 4-0 separated sutures. An epiploplasty was done

localized cancer of the prostate. In France in 2014, 17,400 radical

when local conditions permitted. The day prior to the intervention,

prostatectomies were performed [1]. The surgical techniques of

mechanical washing of the rectum was done and an NPO status

radical prostatectomy have gradually evolved over the past 20

was maintained until the first postoperative day for patients with a

years towards lower morbidity, with the advent of robotic surgery

colostomy, or a residue-free diet was followed for at least 4 weeks

and the standardization of procedures [2]. However, in the case of

by patients without colostomy. The urinary catheter was kept in

extracapsular extension (stage ≥ pT3) [2], this surgical intervention

place for 6 weeks to 8 weeks.

remains at risk of postoperative complications, of which
Rectourethral Fistula (RUF) is a rare but devastating component.
Due to its exceptional incidence, it is difficult to establish a
consensus from retrospective studies on the management of this
complication, and the immediate and medium-term management
frequently depends more on the practitioner and his or her
experience with well-established decision-making algorithms
[3–8]. This sometimes results to one or more unsuccessful repair

Postoperative follow-up procedures: Patients were systematically
seen as outpatients at 6 weeks, 3 months, 6 months and 1
year from treatment, each time with a physical examination,
urethrovesical endoscopy and a VCUG. The urinary diversion was
only removed when no fistula was found on the VCUG check-up. If
the patient had a colostomy, restoration of continuity occurred at
best 6 months after healing of the RUF.

attempts, eventually leading the practitioner to belatedly refer the

Study endpoints and variables: The success of the procedure

patient to a specialized center and thus lengthening, and even

(closure of the fistula) was defined by the objective absence of

jeopardizing, definitive healing. In this study, we evaluate the

rectourethral fistula visualized on a control VCUG 6 weeks to 8

results of a standardized management procedure for RUF after

weeks after the last treatment, together with the absence of clinical

RP. The aim was to investigate the poor prognostic criteria that

recurrence at least 6 months from the closure of the colostomy.

would enable failure of first-line conservative treatment to be

Two groups were then formed based on the response to the initial

predicted.

conservative treatment: group 1 (success of the conservative
treatment) and group 2 (failure of the conservative treatment). The

Materials and Methods
Patients: This is a retrospective analysis of data from patients
managed for rectourethral fistula after radical prostatectomy
by retropubic approach or laparoscopically from January 2000
to December 2019. Patients referred for post-radiotherapy or

following information was compiled from the patients’ medical
file: age and BMI at the time of the Radical Prostatectomy (RP),
history (surgery, prostatic or rectal, prostatitis, number of previous
biopsies), preoperative clinical and paraclinical presentation, type
of RP and intraoperative data (operative time, bleeding, rectal

brachytherapy RUF were excluded.

wound observed, nerve preservation, difficult apical dissection),

Diagnosis of RUF and initial management: Each RUF was

postoperative urinary catheterization, adjuvant treatment (RT, HT),

confirmed through proctology exam under local and/or general
anesthesia, as well as through endoscopic and radiographic
exploration of the urethra (fibroscopy + Voiding Cystourethrography
[VCUG]) and rectum (rectroscopy +/- rectography). When the RUF
was not visualized with these methods, a pelvic MRI was done.
All the patients had a first-line conservative approach with GI
rest (either a GI diversion via left or transverse colostomy or a
prolonged residue-free diet), as well as a urinary diversion via Foley
catheter for a 6-week duration before clinical and radiological
(VCUG) reassessment. Depending on the specialist practitioner,
bilateral nephrostomy catheters were placed.

pathological data (weight of the prostate, pTNM), duration of
time to diagnosis (time interval between the RP and the diagnosis
of RUF), recurrence of fistula, number and type of surgical
treatments. In addition, for each patient, a urinary continence
assessment was performed (absence of leak or presence of
urinary leak), along with a fecal continence assessment, which
was estimated by proxy questionnaire using the Jorge and Wexner
fecal incontinence score [15].

Results
Preoperative patient characteristics: A total of 21 patients
were treated for RUF after RP, 18 of whom were referred to our

Surgical treatment of RUF: Beyond 3 months of unsuccessful

center. Twelve RPs were done by retropubic approach and 9 by

conservative treatment, surgical treatment was implemented

laparoscopic approach. The conservative treatment was effective

via approaches that included a similar proportion of abdominal,

in 3 patients (Group 1), whereas a surgical intervention was needed

perineal (with interpositioning of a fat or collagen flap), trans-anal

in 18 patients (Group 2). The median age (IQR) was 64 years (59

via direct approach or transsphincteric according to the York-

years–66.5 years); the median (IQR) BMI was 24 kg/m2 (22-26 kg/

Mason technique. The surgical techniques have been previously

m2). One patient had previously had two transurethral resections of

described [5,6,8–14] and details will not be given here. The choice

the prostate. The median (IQR) number of preoperative transrectal

of technique was based on the preoperative assessment data.

prostatic biopsies was 24 (12–24), (Table 1).

Regardless of the intervention used, excision of the fistulous orifice
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from the onset of RUF symptoms to the diagnosis was 30 days

Table 1: Preoperative patient characteristics.

(10 days–32 days). No initial fecaluria symptoms were found. In

Preoperative characteristics
Age (years)
Group 1

Group 2

PB (n)

the three cases, no rectal wound was identified intraoperatively,

BMI (kg/m )

TURP

66

26

0

12

and the RP did not find the RUF palpable after the onset of

69

22

0

24

symptoms. Two patients did not have GI diversion, instead

73

24

0

24

following a prolonged residue-free diet (RFD), and all had a urethral

61

20

2

8

Foley catheter for 3 months. After 3 months of conservative

64

20

0

18

treatment, the 3 patients achieved sustained healing, with median

70

33

0

12

restoration of continuity at 12 months (7.5 months–19 months).

63

24

0

12

In group 2 (failure of the initial conservative treatment), 8 of the

65

28

0

48

18 patients (44.4%) presented a clinical symptom of RUF before

64

25

0

12

the 8th postoperative day. The median time to the diagnosis was

59

27

0

46

10 days (5.8 days–15.3 days). Eight patients (44.4%) developed

57

25

0

12

fecaluria as the initial symptom, and one case (5.6%) of severe

67

26

0

25

sepsis was noted, which required emergency surgical revision. In

66

24

0

12

seven of them (39%), a fistula > 1 cm (i.e. admitting the pulp of

68

22

0

24

the finger) was found during the RP. A rectal wound was identified

64

21

0

12

in this group intraoperatively in 9 patients (50%). All the patients

59

24

0

24

from this group had a diversion colostomy and bladder drainage

62

23

0

12

via Foley catheter. Patients that initially had bilateral nephrostomy

64

21

0

24

catheters were in this group. For all of these patients, the

50

25

0

24

radiographic assessment after 3 months of conservative

51

23

0

24

treatment found no healing of the RUF. The median time (IQR)

54

27

0

24

for surgical management after RUF diagnosis was 6 months (5

2

Intraoperative characteristics of radical prostatectomies: The
median operative time (IQR) was 270 min (225–305), and the
median operative blood loss was 350 ml (225–480). Unilateral
nerve preservation was achieved in only one patient, while a
difficult apical dissection during the RP occurred in seven patients.
A rectal wound was identified intraoperatively and repaired in 9 of
the 21 patients (42.9%). The medium prostatic volume was 70 g
(59 g–83.5 g). The pathological analysis showed 8 (38.1%) pT2, 9
(42.9%) pT3a and 4 (19.0%) pT3b. A positive surgical margin was
noted in 6 patients (28.6%); all margins were a millimeter in size
and located at the apex of the prostate. The postoperative PSA
was undetectable in all the patients, and in 2 of the 6 patients with
a positive margin, adjuvant treatment with hormone therapy was
started, (Table 2).

months–8 months). The surgical approach used was abdominal
in 3 patients, perineal with interpositioning of a fat or collagen
flap in 3 patients, direct transanal in 5 patients or transsphincteric
per the York-Mason technique in 7 patients. Five patients (27.8%)
had RUF recurrence after a first surgical treatment, (Table 3 and
4). The first patient was operated at 15 months from the RUF
diagnosis by transanal approach and had recurrence 12 months
later. The treatment was then conservative with replacement
of an indwelling urinary catheter for 3 months, which allowed
definitive closure of the fistula. The second patient was operated
at 4 months from the diagnosis by perineal approach with
interpositioning of a collagen prosthesis, and had recurrence at
3 months. The second surgical intervention used the York-Mason
posterior approach 6 months after the recurrence, which led to
definitive healing. The third patient was operated at 5 months

Severity criteria of RUF and details of the surgical treatment

from the diagnosis via perineal approach with interpositioning of

interventions of RUF: Nine patients (42.9%, Group 1: n = 3; Groupe

a pedicle fat flap, and had recurrence at 6 weeks (through necrosis

2: n = 6) had a normal VCUG before removal of the urinary catheter

of the fat interposition flap). The surgical revision was carried out

th

th

post-RP day, and the RUF was then

by perineal approach with interpositioning of a pedicle gracilis

declared after the 10th postoperative day. The median time to the

muscle flap 7 months later. A second recurrence was observed

onset of symptoms was 10 days. The most common symptoms

at the 6-week follow-up; two nephrostomy catheters were then

were leaking of urine through the anus as well as pneumaturia

placed with an indwelling urinary catheter for an additional 6

(57.1%), while 8 patients (38.1%) presented fecaluria. The fistula

weeks, which enabled drying of the RUF. The fourth patient was

was opposite the urethrovesical anastomosis in 100% of cases.

operated 6 months from the diagnosis via abdominal approach

The median restoration of digestive continuity was 14 months

and showed recurrence on the first 6-week follow-up. The surgical

(12 months–19.5 months) after the diagnosis of RUF. In group 1

revision took place 6 months later by transanal approach, and a

(success in the initial conservative treatment), all 3 patients had

second recurrence was observed. Three months later, surgical

a normal VCUG before removal of the urinary catheter between

treatment via the York-Mason posterior approach enabled healing

between the 5

th

and 7

th

the 5 and 7 post-prostatectomy day, and the median time (IQR)
Infact Publications LLC

of the RUF.
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Table 2: Intraoperative characteristics.
Intraoperative characteristics
Patients

RP duration

Rectal wound

(min)
1
Group 1

Group 2

240

Nerve

Prostate weight

preservation

(grams)

0

46

N

pTNM
pT3bN0R0 G7(3+4)

2

150

N

0

82

pT3bN0R0 G7(4+3)

3

270

N

0

50

pT2bN0R0 G7(3+4)

4

150

Y

0

80

pT2aN0R0 G7(3+4)

5

120

N

0

70

pT3aNxR0 G6(3+3)

6

480

Y

0

85

pT2aN0R1 G7(4+3)

7

270

N

0

76

pT3aNxR1 G7(3+4)

8

210

N

0

86

pT3aN0R1 G8(3+5)

9

240

Y

0

100

pT2cN0R1 G7(3+4)

10

360

Y

0

58

pT2bNxR0 G6(3+3)

11

240

N

Unilateral

34

pT3aN0R0 G7(3+4)

12

300

Y

0

70

pT3aN0R0 G7(4+3)

13

360

Y

0

80

pT3aN0R0 G5(2+3)

14

300

N

0

90

pT2cN0R0 G7(4+3)

15

240

Y

0

75

pT3bN0R1 G8(4+4)

16

260

N

0

50

pT2cN0R0 G7(3+4)

17

190

N

0

70

pT3aN0R1 G7(4+3)

18

320

Y

0

90

pT3aN0R0 G7(3+4)

19

280

N

0

65

pT3bN0R1 G8(4+4)

20

300

Y

0

70

pT2cN0R0 G7(3+4)

21

310

N

0

60

pT3aN0R0 G7(4+3)

Table 3: Severity criteria by group.
Severity criteria
Patients

Time to diagnosis

Symptoms

Postoperative VCUG

Digital rectal exam

(days)
Group 1

Group 2

Infact Publications LLC

1

32

Rectal leakage

Normal at D5

-

2

30

Rectal leakage

Normal at D5

-

3

10

Rectal leakage

Normal at D5

-

4

4

Fecaluria

RUF at D4

+

5

7

Fecaluria

RUF at D7

+

6

4

Fecaluria

RUF at D4

+

7

21

Rectal leakage

-

-

8

6

Fecaluria

RUF at D6

+

9

2

Fecaluria

RUF at D2

+

10

5

Severe sepsis

RUF at D5

+

11

51

Pneumaturia

Normal at D7

-

12

15

Rectal leakage

Normal at D7

-

13

10

Rectal leakage

Normal at D5

-

14

16

Fecaluria

Normal at D7

-

15

7

Rectal leakage

RUF at D7

+

16

17

Rectal leakage

Normal at D7

-

17

12

Fecaluria

Normal at D7

-

18

10

Fecaluria

-

-

19

14

Rectal leakage

-

-

20

7

Rectal leakage

RUF at D7

-

21

12

Rectal leakage

-

-
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Discussion

Table 4: Details of surgical interventions for treating RUF.

Despite the rarity of occurrence of RUF, several studies have

Patient quality of life
Patients

Group 1

Group 2

Time to 1st

Number

Time to

reported good results from different surgical techniques in

surgery

of RUF

colostomy

the treatment of RUF following the management of prostate

treatments

closure

cancer (and particularly post-prostatectomy): trans-abdominal,

1

/

0

12

perineal, trans-anal, transsphincteric, as well as combined

2

/

0

7.5

techniques [3,5,7–13,16–20]. However, most of these series

3

/

0

19

are heterogeneous with regard to the etiology of RUF, which

4

7

1

16

can result from other therapeutic modalities of prostate cancer

5

41

1

53

(radiotherapy, curietherapy, HIFU) [3,7,11,21–26] or even from

6

15

1

22.5

pelvic trauma [27,28]. Indeed, the results of the initial therapeutic

7

8

1

18

management were likely negatively influenced in case of radiation-

8

6

1

12

injured tissue or severe local inflammation [6]. Moreover, these

9

4

2

20

studies describe the feasibility and the results from different

10

5

1

13

surgical techniques and approaches but very few identify the risk

11

6

1

10

factors of failure of conservative treatment or the quality criteria

12

5

2

12

of the initial management. However, this information is essential

13

1.5

3

22,5

for improving patient quality of life and maximally reducing the

14

6

1

14

risk of recurrence, which increases local fibrosis and makes

15

8

1

22

subsequent repairs more difficult. The analysis of characteristics

16

6

1

12

of the two groups provides valuable information on the potential

17

5

1

12

risk factors of failure of conservative treatment. Thus, in group 1

18

7

1

10

no intraoperative wound had been noted, 100% of patients had

19

6

1

13

a normal postoperative VCUG, a late onset of symptoms with a

20

8

2

18

median time to diagnosis of 30 days, no fecaluria type symptoms

21

7

1

14

and/or sepsis, and the RP found no palpable fistula, indicating
a small caliber fistula diameter. In contrast, in group 2 only 33%

Finally, the fifth patient was operated at 8 months from the
diagnosis via perineal approach with interpositioning of a pedicle
fat flap, and had recurrence at 6 weeks. The second surgery
took place via York-Mason posterior approach 6 months after
the recurrence, which resulted in definitive healing. At the end
of a median follow-up (IQR) of 166.6 months (44 months–334
months), all of the patients had recovered from their RUF. The
median restoration of continuity was 14 months (12 months–20
months). The York-Mason surgical technique resulted in healing
of the RUFs each time. All the patients described stress urinary
incontinence following removal of the urinary catheter after
verification of sealing on the control VCUG, and this incontinence
improved for 14 patients (66.7%) after one year of pelvic-perineal
rehabilitation. One patient had an artificial periurethral sphincter
placed via penoscrotal approach due to persistent urinary
incontinence. After he had two surgical treatments for his RUF,
only one patient presented with recurrent anastomotic stenosis
despite multiple endoscopic urethrotomies and attempts at
calibration of the urethra, which ultimately required a cystectomy
with Bricker urinary diversion. All of the patients were interviewed
with the Jorge and Wexner fecal incontinence questionnaire, and
they all had a score below 2/20, attesting to absence of fecal
incontinence after the management.

had a normal postoperative VCUG, the symptoms occurred early,
with a median time to diagnosis of 10 days, 50% of patients had
fecaluria or sepsis, and in 40% of them the RP found a fistula >
1 cm, indicating rather a large caliber RUF. These observations
tend to regard two types of patients during the initial diagnosis,
those having a good prognosis with a small caliber RUF and the
others having a poorer prognosis with a large caliber RUF. Few
preoperative factors appear to be correlated with iatrogenic
RUF risk except for a large number of preoperative biopsies (24
in this series) and a high prostatic weight (70 grams on average
in our series), which can be assumed to increase the surgical
difficulties, including rectal adhesions at the posterior plane [3,6].
The pathological data are also consistent with this since 13 out
of 21 patients (62%) had a locally advanced stage (≥ pT3a), and
6 cases with positive margins (28.6%) all occurred in patients
with difficult apical dissection. In our series, a rectal wound was
identified and repaired in 9 of the 21 patients (42.9%). This is
probably the most important iatrogenic risk factor of RUF [29].
These results are consistent with those previously published, with
the incidence of rectal lesions identified intraoperatively varying
from 0.5% to 9% according to the series [6,30–32]. In our series,
all the patients initially received conservative treatment combining
urinary diversion and GI diversion through colostomy or residuefree diet. The rate of spontaneous closure after colostomy was
only 4.8% (1 patient out of 21), whereas among the patients with
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a good prognosis, 2 out of 3 (66%) obtained first intention healing

have shown the superiority of one technique over another [37], it

with a residue-free diet. It therefore seems that in cases with a

seems that the best approach the one that guarantees the best

good prognosis, urinary diversion combined with a residue-free

exposure for dissecting, excising the fistula tract and making an

diet has a chance of success. Rates of spontaneous closure

optimal suture. When feasible, performing an epiploplasty is of

for conservative treatment without initial colostomy have been

critical importance. However, there is consensus concerning the

described that vary from 14% to 54% according to the series.

best time period for RUF closure after colostomy, which is after

Reports of fecaluria and sepsis are also defined as poor prognostic

3 months since control of local inflammation is crucial. This time

factors, as their presence contraindicates surgical intervention for

interval was respected in our series of cases, with satisfactory

FUR without prior GI diversion by colostomy due to significant

results since only 5 patients out of 18 (27.8%) had to resort to

local inflammation [6,13,33–36]. Taken together with the clinical

more than one surgical treatment. Rapid resolution of symptoms

characteristics, an initial assessment, including a proctology

through management optimization impacts the patient’s quality of

exam under local and/or general anesthesia, endoscopic

life since the mean time to restoration of digestive continuity was

exploration and an x-ray of the urethra and rectum, seems

12 months in group 1 (7.5 months–19 months) vs. 14 months in

essential for specifying the location and diameter of the fistula.

group 2 (12 months–21 months). However, all the observations

As necessary, these will guide the surgical team in choosing the

drawn from our experience and the data in the literature enabled

approach and the surgical technique. Although no studies for now

us to construct a decision tree as presented in (Figure 1).

Rectourethral fistula after Radical
Prostatectomy

≥ 2 severity criteria:
No severity criteria

Conservative treatment 6 to 8 weeks : Failure
Urinary diversion
+
Residu-Free Diet

- Rectal injury during RP
- Abnormal cystography after surgery
- Symptoms ≤ 7 days
- Fecaluria or sepsis
- Perception of RUF on DRE

Conservative treatment with colostomy
Failure > 3
months
Surgical cure of
RUF
Success
Closure of colostomy
>6months

Figure 1: RUF decision tree.
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The absence at diagnosis of poor prognostic criteria indicating a

and without concomitant graciloplasty to treat iatrogenic

significant RUF, including 1) an intraoperative rectal wound with

rectourethral fistulas. Eur Urol Focus. 2020;6(4):762–769.

abnormal post-RP VCUG; 2) the early (< 10 days) and sudden

8.

Bergerat S, Rozet F, Barret E, da Costa JB, Castro A, Dell’oglio

onset (fecaluria, severe sepsis) of symptoms; and 3) an RP that

P, et al. Modified York Mason technique for repair of iatrogenic

finds a large fistula > 1 cm, should initially prompt consideration

recto-urinary fistula: 20 years of the Montsouris experience.

of conservative treatment combining urinary diversion via urinary

World J Urol. 2018;36(6):947–954.

bladder catheter or suprapubic catheter and GI rest with a residuefree diet for at least 6 weeks, with a control VCUG at the end of
this period. In contrast, or in case of failure of conservative

9.

Zmora O, Potenti FM, Wexner SD, Pikarsky AJ, Efron JE,
Nogueras JJ, et al. Gracilis muscle transposition for iatrogenic
rectourethral fistula. Ann Surg. 2003;237(4):483–487.

treatment, the presence of at least two of these poor prognostic

10. Crippa A, Dall’oglio MF, Nesrallah LJ, Hasegawa E, Antunes

criteria should initially prompt the implementation of a colostomy

AA, Srougi M. The York-Mason technique for recto-urethral

associated with urinary diversion for at least 3 months, which is

fistulas. Clinics (Sao Paulo). 2007;62(6):699–704.

the minimum interval before considering surgical treatment of the

11. Fengler SA, Abcarian H. The York Mason approach to repair of

RUF. Restoration of GI continuity should be best achieved after 6

iatrogenic rectourinary fistulae. Am J Surg. 1997;173(3):213–

months without signs of recurrence, especially in patients at risk

217.

of local relapse of prostate cancer (positive margins, stage ≥ pT3)

12. Stephenson RA, Middleton RG. Repair of rectourinary fistulas

and therefore likely to be candidates for adjuvant treatment (RT,

using a posterior sagittal transanal transrectal (modified

HT), which can jeopardize healing of the fistula tract.

York-Mason) approach: an update. J Urol. 1996;155(6):1989–
1991.
13. Renschler TD, Middleton RG. 30 years of experience with York-

Conclusion
RUF following radical prostatectomy is a complication that

Mason repair of recto-urinary fistulas. J Urol. 2003;170(4 Pt

significantly alters the management of prostate cancer by delaying

1):1222–1225; discussion 1225.

potentially indicated adjuvant treatment, as well as patient
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