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Purpose: Endorectal mucosal advancement flap with muscular plication can ensure complete closure of anovaginal fistu-
las and preserve continence. The aim of this retrospective study was to show indications might be broadened to include 
anoperineal fistulas.
Methods: This retrospective study gathered all available data from patients with anovaginal or anterior perineal fistulas 
who underwent transanal advancement flap repair with muscular plication. A loose seton was passed in the fistula track 
prior to surgery in all patients. Fistula healing was defined as fistula closure during proctological examination associated 
with complete resolution of symptoms.  
Results: Thirty-five patients were included from January 2011 to March 2017. Causes of fistula were various, mostly post-
operative (34.3%, n = 12), obstetrical (17.1%, n = 6) and inflammatory (14.3%, n = 5). Success rate was 65.2%. Fistula heal-
ing was obtained in 60.0% of patients with Crohn disease in remission. Closure rate was higher in anterior perineal fistu-
las (89.0%) than in anovaginal fistulas (63.6%) even if it did not reach statistical significance. Slight fecal continence dis-
orders were noted in 2 women (5.7%).
Conclusion: This study demonstrates the efficacy of transanal advancement flap repair with muscular plication for ano-
vaginal and anterior perineal fistulas. Similar closure rates and smaller postoperative incontinence rates compared to the 
classical technique make this surgery an optimal solution whose efficacy appears to be sustainable over time.
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INTRODUCTION 

Anovaginal fistula (AVF) is defined by an abnormal connection, 
frequently epithelialized, between the anorectum and the vagina. 
It must not be confused with the anterior perineal fistula (APF) 
defined as an anal fistula with an external opening located be-

tween 11 and 1 hour (anal-clock system). APF and AVF share the 
same etiologies and must be treated accordingly [1]. 

Treatment is difficult, nonconsensual, and often yields poor-
quality results. Most of the time, surgery is required due to lack of 
spontaneous healing [1] and to significant impairment in quality 
of life. “Classical” endorectal flap is an available option but re-
quires a section of the internal anal sphincter and thus can lead to 
impairment of anal continence [2].

In 2011, our department described a new “sphincter-sparing” 
technique using an exclusively mucosal and submucosal flap not 
requiring section of the internal anal sphincter combined with 
plication of the rectal muscular layer. This modified endorectal 
advancement flap procedure was found easy to perform and 
cured 15 of the 23 patients (65.2%) in our early series without any 
obvious deterioration of anal continence [2]. 

The aim of this retrospective study of the procedure using new 
technical amendments was to evaluate the results in patients with 
AVF or APF, assessing outcome in terms of fistula closure and 
continence after a longer follow-up.
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METHODS

All patients treated by transanal advancement flap repair with 
muscular plication for AVF or APF between January 2011 and 
September 2017 in the department of proctology of the Diacon-
esses Croix Saint-Simon Hospital (Paris, France) were included in 
the study. Fistula was characterized as postoperative (or iatro-
genic) if they occurred less than one year after a proctologic sur-
gery (except if performed in order to treat a previous APF or 
AVF). 

Examination under general or spinal anesthesia was systematic 
throughout the first operative time. All abscesses were incised and 
the internal anal opening was cauterized. The fistula track was 
catheterized and then a loose seton was left in place for at least 6 
weeks until inflammation had resolved. In case of Crohn disease, 
medical treatment was optimized after seton insertion in order to 
treat the flare before advancement flap repair [3]. 

No colostomy was performed [4]. A residue-free diet was started 
1 week before the operation and patients were given a polyethyl-
ene glycol-based mechanical bowel preparation the day before. A 
sorbitol enema was administrated on the morning of surgery. En-
dorectal advancement flap repair with muscular plication was 
then performed as previously described [2]. As a reminder, an an-
terior transverse incision was made distal to the internal opening 
extending to the submucosa, and a U-shaped flap consisting of 
mucosa and submucosa was prepared. The dissection was carried 
out in a cephalad direction until the entire flap could be easily ad-
vanced distally. The distal part of the flap, including the internal 
opening, was excised. The internal opening was closed with a fig-

ure-of-8 stitch (Fig. 1) and then a transverse plication of the mus-
cular layer and the internal anal sphincter and/or rectal muscular 
layers depending on the height of the fistula, was made using an 
overthread suture or interrupted sutures (Fig. 2). Finally, the mu-
cosal–submucosal flap was advanced to cover the muscular plica-
tion and closed without tension by 3 sutures distally and 1 suture 
laterally (Fig. 3).

To ensure its efficiency, the surgical technique underwent cer-
tain modifications and refinements over time (use of thinner su-
tures and switch from an overthread suture to several interrupted 
sutures for flap fixation, increase in flap width, and reduced dura-
tion of parenteral nutrition with cessation of port-a-cath use). 
These modifications are summarized in Table 1.

Postoperatively, total parenteral nutrition associated with fasting 
was administered for 2 to 7 days after surgery followed by a resi-

Table 1. Modifications of transanal advancement flap repair with muscular plication over time

Technique No. “X” suture Plication Fixation Width (cm) PN (day)

1 (2011–2013) Vicryl 3-0 Vicryl 1 OT, Vicryl 2-0 2 Yes (7, PAC)

2 (2014–2016) Vicryl 3-0 Vicryl 1 IS, Vicryl 3-0 2 Yes (2)

3 (2017–) Vicryl 3-0 Vicryl 1 IS, Vicryl 3-0 2 Yes (2)

Fixation and width are related to the advancement flap. 
OT, overthread suture; IS, interrupted sutures; PN, parenteral nutrition; PAC, port-a-cath. 
Vicryl; Ethicon Inc., Cincinnati, OH, USA.

Fig. 1. Figure-of-8 stitch of the primary orifice. Fig. 3. Final result.

Fig. 2. Transverse plication of the muscular layer using an overthread 
suture.
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due-free diet for 1 week in order to reduce the volume of stools as 
well as its frequency. Indeed, some studies suggest that defecation 
during early postoperative period may be one of the prime rea-
sons for surgical site infections and wound dehiscence [5]. Pa-
tients were discharged on day 2. Oral antibiotic therapy (metroni-
dazole, 1.5 g daily) was administered for 1 week after surgery and 
local antibiotics (metronidazole) were applied anally once a day 
for at least 1 month. 

There was no specific postoperative care other than careful peri-
neal hygiene. Patients were seen in consultation approximatively 
every 15 days until the third month. The first postoperative rectal 
examination could be performed after 9 days and the first anos-
copy after 15 days. Patients were informed that 2 months after 
surgery vaginal intercourse would not affect healing. 

Fistula healing was defined as fistula closure at the proctological 
follow-up examination together with complete resolution of the 
passage of flatus or stool per vaginam (in case of AVF). Magnetic 
resonance imaging was not used to assess anoperineal fistula heal-
ing because we lack a clear validated definition of the expected re-
sult: it displays low interrater reliability, especially for scoring and, 
moreover, persistent suspicious T1-weighted images may be pres-
ent long after clinical healing [6]. Outcome was considered to be 
treatment failure for patients lost to follow-up. Clinical data ob-
tained retrospectively from medical records included age at diag-
nosis, sex, weight and height, smoking status, Crohn disease, dia-
betes, history of surgery for AVF or APF, fistula localization, etiol-
ogy, symptoms, complementary exams before surgery, date of 
surgery, pre- and postoperative continence, postoperative pain, 
fistula healing, type and efficacy of surgery in the event of relapse, 
and date of the last clinic visit recorded in the database. 

Duration of postoperative follow-up was defined as time from 
date of surgery (advancement flap) to the date of the last follow-
up visit. The Kaplan-Meier method was used to determine the 
3-month failure rate and the log-rank test for between-group uni-
variate comparisons. Data analysis was performed with GraphPad 
Prism (ver. 6, GraphPad Software, San Diego, CA, USA). Statisti-
cal significance was set at α= 0.05.

RESULTS

From January 2011 to March 2017, 34 women and 1 man were 
included. All fistulas were located in the lower third of the anorec-
tum. There were 8 cases of APF (22.9%) and 27 cases of AVF 
(77.1%). Causes of fistulas were postoperative (34.3%, n= 12), ob-
stetrical (17.1%, n= 6), inflammatory (14.3%, n= 5) and others 
(35.3%). It should be noted that all postoperative fistulas were 
secondary to previous proctological surgery (for anal fistula and/
or fissure, hemorrhoids) and that there was no history of coloanal 
or ileoanal anastomosis.

Median time from symptom onset to diagnosis was 15 months 
(range, 0 to 193 months). Ten patients (28.6%) had already un-
dergone potentially curative fistula surgery (1 to 7 prior opera-

tions). Median time from loose seton insertion to muscular plica-
tion was 3 months (range, 2 to 15 months). That time was ex-
tended to 11.4 months in patients with Crohn disease. The me-
dian postoperative follow-up was 31 months (range, 4 to 72 
months). 

Success rate was 68.6% (24/35). Closure rate was higher in pa-
tients with APF (89.0%) than AVF (63.6%) (P= 0.760). Among 
the 11 patients with surgical failure, fistula healing was achieved 
secondarily in 5 using a new muscular plication (same method, 
n = 3), perineoproctectomy (n = 1) and a cutting seton (n = 1), 
bringing the global success rate to 82.9% (29 of 35). The 6 other 
patients were lost to follow-up and thus considered as treatment 

Table 2. Risk factors for 3-month postoperative failure in transanal 
advancement flap repair with muscular plication 

Variable Total 3-Mo failure P-value

Age (yr)

   < 40 23 (65.7) 34.8 0.770

   > 40 12 (34.3) 33.3

Active smoking

   Yes 16 (45.7) 35.7 0.840

   No 19 (54.3) 27.7

Overweighta

   Yes 22 (62.9) 36.4 0.360

   No 13 (37.1) 23.1

Previous surgery

   Yes 10 (28.6) 33.3 0.230

   No 25 (71.4) 36.0

Crohn disease

   Yes 5 (14.3) 40.0 NA

   No 30 (85.7) 30.0

   Ultrasound ASD

   Yes 9 (25.7) 45.0 0.400

   No 26 (74.3) 19.0

Fistula type 

   AVF 27 (77.1) 36.0 0.760

   APF 8 (22.9) 12.5

Type of anesthesia 

   General 29 (82.9) 34.5 0.410

   Spinal 6 (17.1) 16.7

Surgical technique 

   Technique No. 1 6 (17.1) 33.3

   Technique No. 2 18 (51.4) 27.8 NA

   Technique No. 3 11 (31.4) 27.2

Values are presented as number (%) or percent only. 
ASD, anal sphincter defect; NA, non-assessed. 
aBody mass index > 25 kg/m2.
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failure.
Healing rate was unrelated to history of previous surgery, age, 

overweight, active smoking, or Crohn disease (Table 2). In pa-
tients with Crohn disease, less than half (40.0%) had an associated 
clinical luminal flare (rectal, colonic and/or ileal). Fistula healing 
was obtained in 60.0% of patients with Crohn disease (3 of 5) for 
whom surgery was combined with a change in medical treatment 
(switch to anti-tumor necrosis factor in 80%) versus 70.0% of pa-
tients with noninflammatory fistula (21 of 30). The difference was 
not significant. 

A partial defect of the internal and/or external anal sphincter 
was disclosed on the preoperative ultrasound in 9 patients (25.7%). 
In these patients, closure rate was lower (55.0%) (P= 0.400), espe-
cially when the external anal sphincter was involved (closure rate, 
25.0%). In the 6 patients operated under spinal anesthesia (2 APF 
and 4 AVF), healing rate appeared to be higher (82.9%) (Table 2).  

Early postoperative pain (within 15 days after surgery) was 
noted in 17% of patients (none of the patients received class 3 an-
algesics). Fistula-related symptoms still present 1 month after sur-
gery were not synonymous with technical failure. However, per-
sistence of symptoms 3 months after surgery was associated with 
long-term failure of fistula closure. Slight fecal continence disor-
ders (soiling and flatus incontinence only) were noted in 2 women 
(5.7%). These patients were naïve of any anal surgery before ap-
pearance of the fistula.  

DISCUSSION

This series confirms the efficacy of the endorectal mucosal ad-
vanced flap with muscular plication for the treatment of AVF and 
shows that this technique can be applied to APF as a sphincter-
sparing method preserving the general architecture of the anal ca-
nal. The global healing rate (68.6%) was similar to those reported 
in the literature for “classical” endorectal flaps. Similarly, the lower 
closing rates we observed in inflammatory fistulas and better re-
sults in APF than in AVF have also been reported by others [7-9]. 
The only publication we found examining results both in AVF 
and in APF, and both in inflammatory disease and no fistula 
cases, is that of Sonoda et al. [8] who had a global healing rate of 
63.6% with the same risk factors of failure as observed here. 

Technical amendments made over time (thinner sutures, shorter 
duration of parenteral nutrition, not using port-a-cath; Table 1) 
apparently did not alter the results compared with our earlier se-
ries [2]. In the new series with more patients and a longer follow-
up, there was a greater proportion of fistulas caused by infection 
(cryptoglandular) or iatrogenic events, yet the healing rates were 
comparable. All patients had a loose seton to drain the fistula tract 
before surgery, a technique known to improve results [10, 11].  

No colostomy was performed because even if such a gesture 
could have improved our results, it would have dramatically wors-
ened quality of life and increased morbidity.

We did not have postoperative infection in that series. In our 

opinion, it was due to various factors: previous drainage of the fis-
tula with a loose seton, residue-free diet and bowel preparation in 
order to reduce the number of stools after surgery, use of thinner 
sutures, use of interrupted sutures in order to close the flap, use of 
postoperative antibiotherapy and especially a very careful perineal 
hygiene after the surgery. 

We were unable to demonstrate that overweight (body mass in-
dex, > 25 kg/m2) or active smoking affect results as observed by 
others [9, 12], perhaps due to our small sample size. Results did 
however appear to be better with spinal anesthesia. The fact that 
general anesthesia can potentially jeopardize results because of in-
sufficient relaxation and bleeding-hampered dissection was noted 
as early as 1948 by Laird [13]. Healing rates were also lower 
among patients with a preoperative ultrasound showing an anal 
sphincter defect. This was already noticed by Tsang et al. [14] in 
1998 who found less satisfactory results in patients with anal 
sphincter defects, probably due to tissue fragility making flap 
achievement more complex. Again, probably due to our small 
sample size, these 2 effects were not significant in our series.  

Our median follow-up (31 months) is one of the longest re-
ported in the literature in patients with an advancement flap, sug-
gesting that this modified technique provides sustainable results 
over time. Moreover, we also noticed that fistula-related symp-
toms lasting up to one month after surgery were not synonymous 
with technical failure. Within one month, the covering flap is pos-
sibly not well-cicatrized and thus perfect closure of fistula is not 
effective at this point. Besides, resorbable stitches can still be pres-
ent and generate a mucous rectal discharge. This observation 
should encourage clinicians to wait a few months (at least 3 or 4 
months) before incorrectly diagnose a surgical failure and con-
sider a new surgery. 

Specific techniques may vary between institutions and surgeons, 
but one of the final objectives of surgery for AVF and APF re-
mains the maintenance of fecal continence. Nevertheless, the 
changes produced as a consequence of creating the flap, i.e., loss 
of rectal sensitivity and probably prolonged use of an anal retrac-
tor, could adversely alter anal continence. While the best results 
for full- and partial-thickness flaps are described in terms of re-
currence, it seems that continence disorders increase with flap 
thickness. In the recent meta-analysis of Balciscueta et al. [15], the 
pooled rate of fecal incontinence (11 studies, 622 patients) was 
13.3% (95% confidence interval [CI], 8 to 18.6) and ranged from 
0% to 51%. The pooled rate of anal incontinence in mucosal flaps 
was 10.3% (95% CI, 2.7 to 18) in partial-thickness flaps 14.1% 
(95% CI, 5.3 to 23) and in full-thickness flaps 20.4% (95% CI, 14.2 
to 26.6) [15].

In the previous study of our department, the Wexner inconti-
nence score was assessed in 15 patients and improved from 6 
(range, 3 to 13) to 1 (range, 0 to 6) after surgery. In the present se-
ries, slight fecal continence disorders (soiling and flatus inconti-
nence only) appeared to be infrequent with only 2 patients out of 
35 (5.7%) reporting these symptoms. This leads to the conclusion 
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that our modified technique provides similar closure rates and 
fewer, less bothersome postoperative continence disorders than 
full- and partial-thickness flaps. 

This observation must, however, be considered with caution 
given the presence of some major drawbacks. Firstly, the small 
number of patients and the retrospective nature of our series are 
major bias. Consequently, patients are very heterogeneous: they 
differ by type of fistulous tract, diameter of the thread used, suture 
methods, and duration of postoperative hospitalization. More-
over, continence was not systematically assessed with any vali-
dated scale and was based only on patients complains. This may 
result in significant underestimation. In our opinion, the relatively 
high rate of patients who were lost to follow-up (17.1%, n= 6) is 
not of concern because it was considered as treatment failure and 
thus could not have led to an overestimation of the fistula healing 
rate. 

Dates from the present study were compared and summarized 
together with our department’s previous series [2] in Table 3.

This study confirms the simplicity and the efficacy of transanal 
advancement flap repair with muscular plication for AVF and 
shows that this technique can be used for APF. Fistula closure 
rates were similar to those obtained with the classical technique 
requiring section of the smooth anal sphincter and postoperative 
incontinence rates were lower, suggesting this surgery can be an 
optimal solution providing sustained efficacy over time.
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Table 3. Comparisons and combinations with our previous study 

Characteristic Previous studya Present study Combination

No. of patients 23 35 58

Age (yr) 45.5 (28–78) 39 (24–67) 41.5 (24–78)

Etiology 

   Obstetrical 5 (21.7) 6 (17.1) 11 (19.0)

   Inflammatory 7 (30.4) 5 (14.3) 12 (20.7)

   CG/iatrogenic 11 (47.8) 12 (34.3) 23 (39.7)

Active smoking  3 (13.0%) 16 (45.7) 19 (32.8)

Previous surgery 13 (56.5%) 10 (28.6) 23 (39.7)

Seton duration (mo) 5.7 (1.4–31) 3 (1–15) 4 (1–31)

Surgery 

   Healing rate 15 (65.2) 24 (68.6) 39 (67.2)

   Follow-up (mo) 14 (2–67) 31 (4–72) 24 (2–72)

Values are presented as number only, median (range), or number (%). 
CG, cryptoglandular.
aDe Parades et al. [2].


