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Carlos Chaveli Diaz1 & Irene Esquiroz Lizaur1 & José Marzo Virto1
& Fabiola Oteiza Martínez1 &

Gregorio Gonzalez Álvarez1 & Mario de Miguel Velasco1
& Miguel Ángel Ciga Lozano1

Accepted: 27 January 2021
# The Author(s), under exclusive licence to Springer-Verlag GmbH, DE part of Springer Nature 2021

Abstract
Purpose To examine long-term recurrence and anal continence of patients with anal fistula treated by fistulectomy and endorectal
advancement flap repair.
Method Retrospective analysis of a prospective cohort of 115 patients (77.4% males, mean age 48.9 years) requiring 130
procedures, with a minimum follow-up of 10 years. Recurrence included reappearance of fistula after wound healing or presence
of an abscess or chronic suppuration in the operated area at follow-up. Fecal incontinence was evaluated by the Cleveland Clinic
Florida (CCF-FI) fecal incontinence scoring system.
Results The mean and SD duration of the follow-up period was 155.5 (21.7) months. Recurrence developed in 31 (23.8%) cases,
28 (90.3%) of which within the first year, with a mean time to recurrence of 4.9 (2.9) months. The success rate was 76.2%. Anal
continence was normal in 80% of patients before surgery, 63.8% at 1-year follow-up, and 71.5% at the end of follow-up (p <
0.001). Overall, continence worsened in 16.9% of cases. The mean (95% CI) CCF-FI score was 0.78 (0.35–1.21) preoperatively,
1.04 (0.64–1.43) at 1 year after surgery, 0.90 (0.52–1.29) at 5 years, and 1.16 (0.66–1.67) at the end of the study (p < 0.05).
Neither recurrence nor continence was significantly associated with previous anal or fistula surgical procedures or complexity of
the fistula.
Conclusion In this study, fistulectomy and endorectal advancement flap repair was associated with a long-term high rate of
success. Most recurrences occurred within the first year and continence showed a mild deterioration over time.

Clinical trial registration: Not applicable.
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Introduction

Fistula-in-ano is an abnormal epithelial-lined tract connecting
the anal canal to the perianal skin, which usually arises from

an infected anal crypt representing the chronic state of anal
suppuration. Anal fistula is one of the most common procto-
logical disease. In a recent real-world study, the standardized
prevalence of anal fistula in Europe and the UK, with and
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without Crohn’s disease, was 1.80 and 1.83 per 100,000 pa-
tients, respectively [1]. Surgery is the treatment of choice, but
despite a variety of surgical techniques, the management of
anal fistula can be complicated and remains a source of con-
cern for patients and surgeons [2, 3]. The goal of treatment is
to achieve healing without sphincter damage and consequent
continence disturbance. The management of complex fistulas
using different surgical procedures [4–6] poses an increased
risk for recurrence and incontinence [3, 6, 7] and is technically
challenging [6, 8, 9].

The advancement flap procedure is an option in the treat-
ment of patients with fistulas of different etiologies, such as
cryptoglandular, trauma, obstetrical, or inflammatory bowel
disease. Fistulectomy and endorectal advancement flap repair
is a sphincter-sparing and well-established technique, which
has been shown to be safe and effective for treating anal fis-
tulas that could not be treated by simple procedures [6, 7,
9–11]. However, results of endorectal advancement flap repair
published in the literature are mostly based on small and het-
erogeneous series of patients with variable lengths of follow-
up usually shorter than 24 months. Data on long-term out-
comes is scare and inconsistent. As far as we are aware, very
long-term data of a large series of patients with anal fistula
undergoing fistulectomy and endorectal advancement flap re-
pair have not been previously reported. The present study was
designed to assess the recurrence rate and functional outcome
of fistulectomy and endorectal advancement flap repair in the
treatment of anal fistula after a follow-up of at least 10 years.

Method

This was a retrospective analysis of a prospective cohort study
conducted in a colorectal surgery unit of a tertiary care hospi-
tal in Pamplona, Navarra (Spain). Between January 2001 and
December 2006, all consecutive patients diagnosed with anal
fistula of cryptoglandular origin undergoing fistulectomy and
endorectal advancement flap repair were included in the study
provided that they were aware of the purpose of the study and
signed the informed consent. The primary objective of the
study was to assess recurrence of the fistula and changes in
continence in the long term. Patients diagnosed with inflam-
matory bowel disease before surgery or at follow-up were
excluded from the study due to special characteristics of
perianal disease in these patients, as were those patients with
previous radiation therapy in the pelvic region, history of rec-
tal surgery for colorectal cancer, rectovaginal fistulas, or those
referred from elsewhere. Patients with difficulties of knowing
previous diagnostic studies and surgical techniques reliably,
and not being able to ensure adequate long-term follow-up,
were also excluded. The study was approved by the institu-
tional review board and all patients gave written informed
consent.

Before operation, every patient underwent a digital exam-
ination, proctosigmoidoscopy, and rectal endosonography.
The anatomical location of fistulas was described according
to the classification of Parks et al. [12]. Patients underwent
fistulectomy and endorectal advancement flap repair as previ-
ously described [13] with operations performed on a short-
stay basis, under spinal anesthesia and in the lithotomy or
jack-knife position. The main fistulous tract and any second-
ary tracts were dissected, a small elliptical incision around the
internal opening was made, and the fistula tract was excised.
The internal opening was sutured with interrupted 4/0
polyglactin sutures (Ethicon Endosurgery, Madrid, Spain). A
curvilinear (semicircular) endorectal advancement flap of par-
tial thickness was raised immediately above the internal open-
ing and mobilized 4 ± 6 cm proximally. The base of the flap
was approximately twice the width of its apex. The flap was
advanced and sutured (also with 4/0 polyglactin) to the level
of the intersphincteric line. The external wound was left open
for drainage and packed loosely.

Patients were advised to contact the surgical staff if any
symptoms appeared during the intervals between scheduled
visits. Patients were followed at the outpatient clinics at 3-
month intervals during the first year after surgery, and all of
them were visited again at the outpatient clinics at 5 years. In
December 2016 after a minimum follow-up of 10 years, the
medical records were reviewed and patients were contacted by
phone to assess their clinical status; in case of changes in
continence as compared with previous data or presence of
symptoms suggestive of recurrence, patients were appointed
for a medical visit.

Recurrence was defined as the presence of an abscess or
chronic suppuration arising in the same area after wound
healing or by obvious evidence of fistulation at any time dur-
ing follow-up. The degree of incontinence was evaluated ac-
cording to the Cleveland Clinic Florida fecal incontinence
(CCF-FI) scoring system [14]. The continence score takes into
account the type of incontinence (solid, liquid, gas, wears pad,
lifestyle alteration) and frequency (scored from 0 = never; 1 =
rarely [< 1/month], 2 = sometimes [< 1 week, > 1 month]; 3 =
usually [< 1 day, ≥ 1 week]; 4 = always [≥ 1 day]) and ranges
from 0 (perfect) to 20 (complete incontinence). In this study,
continence was defined as score 0 and incontinence as ≥ 1
point on this scale.

Statistical analysis

Categorical variables are expressed as frequencies and per-
centages and continuous variables as mean and standard de-
viation (SD). The chi-square test and the Wilcoxon signed-
rank test were used for the comparison of categorical and
quantitative data, respectively. The cumulative incidence of
recurrence was assessed with the Kaplan-Meier method.
Statistical significance was set at p < 0.05. The Statistical
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Package for the Social Sciences (SPSS) version 25 (IBM
Statistics, Chicago, IL, USA)was used for the analysis of data.

Results

Of a total of 363 patients with anal fistula who were operated
on as part of their treatment during the study period, 230
underwent different procedures, such as fistulotomy,
fistulectomy, advancement flap, seton placement, or fibrin
glue fixation, and were excluded. The study population in-
cluded the remaining 133 (36.6%) patients, who underwent
fistulectomy and endorectal advancement flap repair.
Eighteen patients (8.3%) were lost at follow-up, and 15 re-
quired a second advancement flap repair. Therefore, the study
population included 115 patients (77.4% males, mean age
48.9 years) who underwent a total of 130 surgical procedures
and completed a minimum follow-up of 10 years, with a mean
(SD) of 155.5 (21.7) months. Salient clinical characteristics
are shown in Table 1. History of anal surgery was recorded in
73.8% of the cases due to an anal fistula in 40.6% and an
abscess in 36.1%. Trans-sphincteric fistulas were the most
common (88.5%) ( low 30.4%, medium 53.0%).
Suprasphincteric fistulas occurred in 10% of patients and
extrasphincteric in 1.5%.

During the follow-up period, 31 recurrences were docu-
mented, with a recurrence rate of 23.8%. In 28 cases
(90.3%), recurrences occurred within the first year after sur-
gery, and a second endorectal flap advancement repair was
performed in 15 (53.6%) patients. The remaining three cases
of recurrence occurred after the first follow-up year, at 19, 30,
and 72 months, respectively. The overall success rate was
76.2%. The cumulative recurrence incidence at follow-up is
shown in Fig. 1. There was a trend towards recurrence in

patients with history of anal surgery (p = 0.054), but statisti-
cally significant differences in the recurrence rate according to
previous surgical procedures for the presence of an anal fistula
(p = 0.493) or complexity of the fistula (p = 0.671) were not
observed (Fig. 2).

Of the 130 procedures, preoperative continence was nor-
mal in 104 cases (80%) and impaired in the remaining 26
cases. After the first year of surgery, continence worsened in
20.2% (21/104) cases, and at the end of follow-up, continence
disturbance was recorded in 10.5% (11/104) cases. Overall,
there was a worsening of continence in 16.9% (22/130) cases.
The mean (95% CI) CCF-FI score was 0.78 (0.35–1.21) pre-
operatively, 1.04 (0.64–1.43) at 1 year after surgery, 0.90
(0.52–1.29) at 5 years, and 1.16 (0.66–1.67) at the end of
the study (p < 0.05). Continence disturbance was unrelated
to previous anal or fistula surgical procedures or complexity
of fistula.

Discussion

The technique of fistulectomy with the advancement of rectal
flap to repair the primary defect meets the goal of surgical
treatment of anal fistula, which is to cure the disease without
affecting fecal continence. This procedure is especially indi-
cated in the management of complex fistulas [10, 11, 13] even
in patients who had undergone previous seton insertion [15].
However, most series of endorectal advancement flap repair
published in the literature are small and heterogeneous, or
have included patients with fistulas of cryptoglandular origin
as well as fistulas of other causes.

The success rates and the incidence of continence distur-
bance reported in the literature are about 80.8% and 13.3%,
respectively [4]. In a recent systematic review and meta-
analysis of 30 studies comprising 797 patients treated with
the endorectal advancement flap, the overall success was
74.6% with 25.6% recurrence rate but lower incontinence rate
of 7.8% [16]. On the other hand, the average follow-up of
patients in these series is 28.9 months [4], with only three
studies with mean duration of follow-up longer than 60
months (range 67–72 months) [8, 16–18]. In 41 patients with
high fistulas reported by van der Hagen et al. [8], a high
recurrence rate of 63% was found after a follow-up of 6 years,
whereas in the study of Jarrar et al. [10] of 75 patients with
complex fistula disease, primary healing occurred in 72% of
patients after a mean follow-up of 7 years. Moreover, study
populations are small, with data of more than 100 patients
(range 103–189 patients) analyzed in only four studies [13,
19–21]. In order to identify predictive variables of failure of
the endorectal advancement flap repair in high trans-
sphincteric fistulas, van Onkelen et al. [22], in 2014, reported
a series of 252 patients with a 3-year success rate of 59%
(mean follow-up 21 months). In the present study of 130

Table 1 Characteristics of the study population

Characteristics Number of cases (%)

Previous anal surgery 96 (73.8)

Abscess 47 (36.1)

Fistula 53 (40.6)

Fissure 6 (4.6)

Hemorrhoids 4 (3.1)

Anatomical location of fistula

Intersphincteric 0

Trans-sphincteric 115 (88.5)

Low 35 (30.4)

Medium 61 (53.0)

High 19 (16.5)

Suprasphincteric 13 (10.0)

Extrasphincteric 2 (1.5)

A total of 130 surgical procedures in 115 patients
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fistulectomies and advanced flap repair performed in 115 pa-
tients diagnosed with cryptoglandular fistulas, with a
prolonged follow-up (mean 155.5 months), the success rate
was 76.2% with an overall worsening of continence of 16.9%,
which are consistent with mean rates published in the litera-
ture [4].

In 2000, van der Hagen et al. [8] reported after a mean
follow-up of 72 months that success rates of fistulectomy with
endorectal advancement flap repair may decrease over time,
from 78% at 12 months up to 37% at 48 months of follow-up.
In contrast, the previous experience of our group showed that
no recurrences occurred after 1 year [23]. This study included
a series of 91 patients treated between January 2001 and
June 2004, with a mean follow-up of 42months. In the present
study after extending the follow-up, only three recurrences
(3/31, 9.7%) were diagnosed from the first year of follow-
up, and all of them occurred in patients included in the cohort
after 2004, so that the success rate of the surgical technique in
our series only decreased from 78.4% at 12 months to 76.2%
at 72 months of follow-up.

In our study, like others [6, 22, 24], a statistically signifi-
cant relationship between recurrence and history of surgery
for previous perianal fistula was not found. However, in other
series of patients, failure rate was influenced by previous fis-
tula repairs, but in the study of Ozuner et al. [17] of 106
advancement flap repairs, Crohn’s disease was the cause of
fistulas in 30% of the cases, and in the series of 68 patients
reported by Ellis and Clark [25], history of previous repairs
was present in 40% of them. In 44 patients undergoing
transanal advancement flap repair, Schouten et al. [26] found

that the success rate of 75% dropped to 50% in patients with
two or more previous repairs.

In relation to continence, and in contrast to the study of
Mizrahi et al. [6] in which continence deterioration was a more
common finding in patients who had undergone previous sur-
gical repairs, a mild significant continence deterioration was
found in our study, although it was independent of history of
anal surgery, previous surgical repairs, or complexity of fistu-
la. A few studies have compared pre- and postoperative con-
tinence. We found that among patients with normal conti-
nence before surgery, disturbed continence occurred in
10.5% (11/104) of cases after operation, which is a percentage
lower than 26% (7/27) reported in the series of van der Hagen
et al. [8] and 19.6% (10/51) in the study of Uribe et al. [24],
but similar to 9.5% (2/21) found by Perez et al. [7].

The present study includes only patients with anal fistula of
cryptoglandular etiology undergoing fistulectomy and
endorectal advancement flap repair but limitations include
the retrospective design and the single-center characteristics.
However, the mean follow-up of patients to assess recurrence
and continence disturbances after fistulectomy and advance-
ment flap is the longest reported so far.

Conclusion

In this study, the success rate of fistulectomy and endorectal
advancement flap repair for treating cryptoglandular anal fis-
tula is high and recurrences occur mostly within the first year
after surgery. Therefore, prolonged follow-up periods do not

Fig. 1 Kaplan-Meier cumulative incidence of recurrence
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Fig. 2 Kaplan-Meier cumulative
incidence of recurrence in the
presence of previous anal surgery
(upper panel), previous surgery of
anal fistula (central panel), and
complexity of fistula (bottom
panel)
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appear to be necessary. There was a mild deterioration of
continence along the years independently of previous anal
surgical procedures or complexity of the anal fistula.
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