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Abstract
Background and objectives Rectovaginal fistulas (RVF) in
Crohn’s disease continue to be a challenging problem.
Several operations are often necessary to attain definitive
healing of the disease process. There are no guidelines
concerning optimal therapeutic approaches. Endoanal mobi-
lization techniques such as the advancement flap technique
were considered the therapy of choice for many years, but are
now regarded ever more critically. We have implemented
several less aggressive closure techniques that take account
of the anatomy and morphology of the anorectum. The long-
term results are presented in this paper.
Materials and methods The method used was observational
analysis with a standard protocol of all patients with RVF
and Crohn’s disease treated surgically at a single institution.
Results/Findings Between January 1985 and December
2002, we treated 72 patients with low rectovaginal fistulas.
The operations comprised 56 procedures performed in 37
women presenting with RVF. The patients’ median age was
34.6±10 years; the follow-up period was 7.15 years
(10 months–18 years). Several techniques were performed:
transverse transperineal repair (n=20), endoanal direct closure
multilayer without flap (n=15), anocutaneous flap (n=14),
and advancement mucosal or full-thickness flap (n=7).
Diverting ileostomies were created in 28 patients (76%).
Recovery was achieved with the initial repair in 19 patients
(51.4%). An additional 12 patients underwent repeat
procedures (2–5), with an overall success rate of 27:37
(73%). The rate of recurrence was 30% during a follow-up

period of 7.1 years. The rate of proctectomy was 13.5%.
The success rates for each of the techniques in the above
group were 70, 73, 86, and 29%, respectively. They were
significantly higher with the direct closure and anocuta-
neous flap technique than with the advancement flap
technique. However, the transperineal repair led to de-
creased postoperative resting pressures. In the advancement
flap technique, the resting and squeezing pressure de-
creased significantly. The risk of developing a suture line
dehiscence leading to a persisting fistula was higher in the
advancement flap procedure with 43%.
Interpretation/conclusion Techniques with a low degree of
tissue mobilization such as the direct closure and anocuta-
neous flap show higher success rates without significant
postoperative changes in continence and manometric
outcome. Impaired continence was observed only in the
advancement flap group, resulting in significant changes in
manometric values and recovery rates. The authors prefer to
apply the direct multilayer closure technique without flap.
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Introduction

Twenty to thirty percent of the patients with Crohn’s disease
develop an anal or rectovaginal fistula in the course of their
lives. The fistula may subsequently demonstrate varying
levels of activity and progression, which can have crucial
effects on the patients’ future. Approximately, every tenth
patient with Crohn’s disease will suffer from a rectovaginal
fistula [1]. Surgical therapy of anal fistulas in patients with
Crohn’s disease is still a matter of controversy [2–7].
However, many authors recommend it for the treatment of
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rectovaginal fistulas [5, 8–14]. In the last 20 years, several
working groups have repeatedly advocated endoanal closure
implementing a flap after excision of the fistula tract as a
simple, sphincter-preserving procedure that is safe to use. This
flap was mostly constructed from mucosa–submucosa and
parts of the circular muscles (mucosal advancement flap) [5,
14–18]. Others implemented a full-thickness flap [11, 13, 19,
20]. Although the initial reports for the treatment of crypto-
glandular fistulas, as well as for Crohn fistulas, were generally
positive [15, 19, 21–24]; the results published in recent years
indicate that there are severe disadvantages to using the flap
techniques [13, 14, 25–27]. Also, high rates of incontinence
have been reported after flap techniques [26, 27].

Our experience indicates that endoanal mobilization is a
relatively aggressive treatment entailing the danger of flap
retraction or poor blood supply with the development of
stress on the suture.

This may lead to muscular suture line dehiscence, which
decisively influences the risk of a recurrence [28–30].
Taking all this into consideration, we have now been
attempting for years to alter the concept of fistula surgery to
achieve an effective closure without extensive tissue
mobilization [31, 32]. On the basis of our own experience
in crypto-glandular fistula surgery, we have attempted to
implement more conservative closure techniques, extending
this principle to the treatment of Crohn fistulas. The present
paper reports the clinical and functional results obtained
with four closure techniques using different endoanal
mobilization procedures.

Materials and methods

Study and follow-up data

Our study is an observational study. A standardized fistula
protocol comprised the following data:

– History of Crohn’s disease and endoscopy data
– Localization of the vaginal fistula ostium and the

distance from introitus and localization of the intra-
anal fistula ostium and its spatial relationship to the
dentate line

– Anorectal manometry
– Endoscopic data
– Continence data

Continence data

Our internal continence score system was replaced with an
international incontinence score system in 1994 [33]. A
continence grading scale comprised the following aspects
of incontinence: solid, liquid, gas, pad usage, and lifestyle

alteration. The frequency of each disturbance was given a
point value between 0=never and 4=always. Adding up the
individual points, the number 0 indicated completely
continent and the number 20 total incontinence.

After discharge from the hospital, 34 patients came to
the outpatient clinic for repeated further treatment on a
regular basis. We asked the patients who had taken part in
the study to present once again at the outpatient clinic for
an additional follow-up examination. Information from
three patients was obtained by contacting the patients by
phone or by speaking to their treating physicians.

General patient data

Between January 1985 and December 2002, 72 women
with rectovaginal fistulas and Crohn’s disease were treated
at our clinic. A fistula operation was carried out in 37
patients (51.4%). In 16 patients (22.2%), the symptoms
were minimal, or we set up local abscess drainage or a
suture drain. We performed a loop ileostomy in symptom-
atic cases. In another patient group comprising 19 patients
(26.4%), we implemented a primary ano-proctocolectomy/
proctectomy without a prior attempt to repair the rectova-
ginal fistula. The patient cohort in this study comprised 37
patients with a symptomatic rectovaginal fistula that was
treated surgically. The average age of the patients was 34.6±
10 years [27–52]. A total of 56 operations were performed.
In all 37 patients, Crohn’s disease was confirmed histolog-
ically and/or endoscopically. The medical history revealed a
remarkable duration of Crohn’s disease. In this group, the
time range was 0.5 to 20 years (mean, 9.9 years); before the
initial repair, the fistula had been present for 3 months to
6 years (mean, 2.15 years). Three patients (8%) received a
low-dose hydrocortisone treatment of <10 mg/day perioper-
atively. Immunomodulators were administered neither at the
time of the operation nor in the follow-up period.

Previous treatment

In the 37 patients with a rectovaginal fistula, surgery had
already been performed to treat a perianal or anovaginal
abscess in 18 patients (49%), a perianal fistula in 16
patients (44%; 9 transsphincteric, 2 intersphincteric, and 5
non-classifiable fistulas), and a rectovaginal fistula in
8 patients (22%). The average numbers of operations per
patient were 1.6 for the abscess operations and 1.4 for the
fistula operations. Fourteen of the patients with an anal/
perianal fistula were treated surgically at our clinic. In nine
of these patients, there was a transsphincteric fistula, in
which 12 endoanal closure techniques were implemented.

In 12 patients (32%), a loop ileostoma was present at the
time of operation. In eight patients (22%), an ileum or a
colon resection had been performed previously: four
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ileocolic resections, two partial ileal resections, and two
subtotal colectomies.

Indication, selection, and types of surgical procedures

Four different methods of repair were used, including
transverse transperineal repair with levatorplasty (n=20),
endoanal direct closure without a flap (n=15), anocutaneous
flap (n=14), and a mucosal or full-thickness flap (n=7). In
three patients with an anterior sphincter repair and levator-
plasty, we synchronously operated on a perianal fistula at the
same time. In another three patients, we carried out an
abdominal colectomy (subtotal, sigmoid resection, proctec-
tomy) and performed a colo-anal anastomosis and an ileo-
cecal resection. In 16 out of a total of 28 patients with a loop
ileostomy, the ileostomy had been performed at the time of
the fistula operation. The types of fistulas were comparable
in terms of localization and size with the different methods.
The transperineal procedure was chosen in anatomical
conditions such as supra-anal stenosis or minor inflammato-
ry process in the rectum.

A transperineal approach was generally used in the
following cases: intra-anal and supra-anal stenosis, destruc-
tion of the sphincter with incontinence, inflammation of the
rectum, mucosal fibrotic scarring with reduced rectal
distensibility, and a relatively large fistula opening. The
surgical technique is straightforward, and there is no
mobilization of the rectum wall or of the sphincters. This
is a variant on the direct closure technique.

Whenever the rectum was more or less free of signs of
inflammation, mucosal or full-thickness flap techniques
were implemented, whereby the direct closure has been
employed most often in the last few years. We have
consequently been consistently using internal quality con-
trols for years, and these have led to strategic changes in the
surgical treatment of fistulas [31, 32].

The anocutaneous flap was only implemented when the
anoderm was free of inflammation. Anocutaneous flap and
the direct closure technique has been used at our clinic in
the last 10 years.

A loop ileostomy was chosen in the following circum-
stances: colectomy in the history, rectal disease, immuno-
suppressive therapy, recurrent fistula, synchronous operations
(sphincter repair, colectomy, and anal fistulectomy), and a
large fistula opening.

Definitions

– Rectal involvement.

– Minimal: histologic changes only
– Active: focal macroscopic changes confined to the

distal rectum without mucosal ulcerations

– Suture line dehiscence was determined by means of
a digital anal examination and by observing post-
operative anal discharges.

This usually occurs during the early postoperative phase,
including retraction and loss of the tissue. The suture of the
internal muscle then loosens, with a consequent overflow of
intestinal contents (air, mucus; in severe cases, liquid
stools). In most cases, there was an early suture failure that
were observed between the fifth and ninth postoperative
day or sometimes after defecation.

– We differentiated between a recurrent and a persistent
fistula, depending on whether there was postoperative
suture line dehiscence.

– A recurrent fistula was present when no postoperative
suture dehiscence was discovered and a new fistula
formed in the scar tissue after complete healing of the
wound.

Surgical techniques and perioperative management

Patients without a diverting stoma underwent bowel
preparation with oral intestinal lavage (X-prep) 1 day
before the operation. All patients received metronidazole
and gentamycin or cephalosporins intraoperatively and
perioperatively for 3–7 days (mean, 4.2). All procedures
were elective and included the anocutaneous flap technique,
direct closure, and rectal advancement flap in the prone
jackknife position. Either epidural or general anesthesia was
performed.

None of the patients received Remicaide or Imurek
before, during, or directly after surgery.

In our endo-anal surgical procedures, the fundamental
operative technique employed was as follows: The internal
opening and the intersphincteric and transsphincteric parts
of the fistula are excised very carefully but completely from
the fibrotic scarring with a fine scissors, followed by
curettage of the intersphincteric plane.

The anal canal was examined with a Parks speculum.
The second step comprised preparation and excision of the
vaginal fistula ostium and the rest of the fistula tract. In the
direct closure group, we closed the excised internal fistula
ostium directly using several interrupted sutures (Ethicon
PDS® or Ethicon Vicryl® 2.0, Johnson and Johnson
Company, Endo-Surgery, Cincinnati, OH, 45242-2839,
USA). If possible, the first row of sutures connected one
external sphincter to the other external sphincter (the index
finger was used to press the posterior vaginal wall against
it), then a second row connected one internal sphincter to
the other internal sphincter, and a third row of sutures
connected parts of the internal fibers, the submucosa and
the mucosa. This is a direct multilayer closure technique.
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Then, depending on the regional conditions, we adapted
the rows of sutures either vertically or horizontally, so as to
construct a clearly defined and palpatorically stable
connection of the external and internal sphincters and the
mucosa. Primary closure was also generally applied to the
vaginal wound and the rectovaginal septum. It was left
open for drainage and healing by secondary intention only
in a few cases.

A full thickness rectal flap consisting of mucosa,
submucosa, and circular musculature was mobilized semi-
circumferentially from the level of the intra-anal fistula
opening into the perirectal fat about 5 cm cranially so that,
after attaining hemostasis, a tension-free closure with the
internal sphincter was possible. In the mucosal advancement
flap technique, the level of the dissection was in the sub-
mucosal area. Mobilization of a 2.5- to 3.0-cm anocutaneous
flap in the form of a reversed U entailed sharply separating
it from the internal sphincter beginning at the intra-anal
fistula opening. A two-layer closure of the sphincters was
performed with single sutures, and the anocutaneous flap
was loosely fixed to the internal sphincter several milli-
meters above the level of the internal ostium with separate
transanal stitches.

A transperineal fistulectomy is done using a transverse
perineal incision about 4–5 cm in length through the
perineum above the external sphincter. Dissection between
the anterior rectal wall and posterior vaginal wall is
performed laterally around the fistula and continued
proximally to several centimeters above the fistula tract.
The guiding structure we used was the transanally
introduced index finger, which simplified complete exci-
sion of the fistula tract.

Then, a lateral dissection of the perineal body was
carried out, as well as a blunt exposure of the puborectal
muscle on both sides. The level of dissection in the
rectovaginal septum was high above the fistula opening
cranially and laterally so that a tension-free closure was
possible. The excised fistula tract was closed in two to three
layers using resorbable suture material with several inter-
rupted sutures, either oblique or longitudinally (Vicryl or
PDS 2/0). If necessary, the internal opening can also be
closed transanally by absorbable interrupted sutures
through the mucosa and internal sphincter.

Then, the puborectal muscle was fixed approximately
in the midline with 2/0 delayed absorption sutures. In
three cases in which a fistula was combined with sphincter
destruction and stool incontinence, we performed an
anterior anal repair. In two instances, we implemented a
U-shaped approximation of the external sphincter and the
perineal musculature. In one case, we converted the fistula
into a fourth degree perineal tear, followed by a multilayer
reconstruction of the anal canal and the perineum. All three

reconstructive procedures were applied under the protection
of an ileostomy. The transverse perineal muscles and sub-
cutaneous tissue of the perineal body are drawn together
with interrupted absorbable sutures (Vicryl 3/0). In most
cases, the perineal wound and the skin are closed primarily.
The vaginal mucosa and subvaginal fascia were closed
longitudinally. A compressive dressing was placed intra-
vaginally to reduce the risk of postoperative bleeding.

Statistical analysis

All manometric data were recorded prospectively on fistula
documentation sheets. The group data were compared and
the mean preoperative and postoperative pressure values
were evaluated using the two-tailed t test or chi-square test.
The Kolmogorov–Smirnov goodness-of-fit test and the
Shapiro–Wilk test were used to decide whether the
empirical distributions of the pressure parameters follow
the expected normal distribution. The cutoff for statistical
significance was set at p<0.05. All statistical computations
were performed with SPSS® 10.1 software, version 13 (in
German) (SPSS, Chicago, IL, USA).

Results

Patient characteristics (condition of the rectum
and the sphincters)

At the time of the operation, the rectum was free of signs of
inflammation in 26 patients (70%). The other patients had
concomitant inflammations of different degrees (minimal
rectal disease, eight patients; active rectal disease, three
patients).

Thirty patients were fully continent (81%). The other
seven patients (19%) had disturbances such as soiling,
incontinence for gas and liquid stools, or had to use pads.

Anatomy of the fistula

All vaginal fistulas open into the lower posterior vaginal
wall. The vaginal fistula ostium in the posterior vaginal
wall was positioned 0.5–3.5 cm (mean, 1.5 cm) cranially
from the vaginal introitus. In 34 patients, the ostium was
positioned medially; in three patients, laterally to the
posterior vaginal wall. The intra-anal fistula ostium was
positioned directly below the dentate line in 29 patients.
In three patients, it was directly at the dentate line. In five
cases, the ostium was directly above the dentate line. A
second intravaginal fistula ostiumwas found in five cases and
a second intra-anal fistula ostium in four cases. Thirty-two
fistulas were transsphincteric; five were suprasphincteric.
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Postoperative complications

In 37 patients, a total of 56 operations was performed in 25
patients (68%), one surgical operation was carried out;
8 patients (21%) had two operations; 2 patients (5.5%) had
three operations; 1 patient (2.7%) underwent four fistula
operations; and in one patient, five surgical interventions
were carried out (Table 1). The time interval between
interventions was 7 days–11 months, averaging 5 months.
The primary success rate in 19:37 patients was 51%; the
definitive success rate was 73% in 27:37 patients. The
average number of operations carried out per patient was
1.5. Twelve of the patients (32%) needed more than one
operation. The duration of the patients’ stay in hospital was
10.3 days. Muscular suture line dehiscence was the most
frequent complication during the postoperative period. It
occurred nine times (16%) and was generally found
between the fifth and ninth day after surgery. The fistula
persisted in all of these patients and, unfortunately, failed to
close spontaneously in any case. Recurrent fistulas occurred
in eight cases (14%), four within the first three postoper-
ative months, and in 4 cases, after definitive wound healing
had already taken place, between the 28th and 42nd
postoperative months.

Outcome of methods and comparison of recovery rates

Overall morbidity and the so-called failure rate in the
individual techniques vary between 14 and 71% (Table 1).
In the advancement flap technique, the failure rate is two to
three times higher than with the other techniques. It follows
from this that the definitive recovery rates in the long-term
follow-ups vary greatly between 29 and 86%; whereby, the
advancement flap technique shows the poorest long-term
results. The recovery rates were significantly higher with
the direct closure and anocutaneous flap technique than
with the advancement flap technique (Table 1).

Continence and manometric data

A total of 32 patients (44 procedures) was thoroughly
examined preoperatively and postoperatively using anorec-
tal manometry (Table 2). The Kolmogorov–Smirnov good-
ness-of-fit test and the Shapiro–Wilk test were performed to
decide whether the empirical distributions of the pressure
parameters conform with the expected normal distribution.
Each pressure variable tested is consistent with a normal
distribution so that a parametric test (two-tailed t test) can
be applied. In the transperineal and advancement flap

Table 1 Outcome of the methods of treatment and comparison of the recovery rates (n=56)

Techniques Number Muscular suture line dehiscencea Recurrent fistula Failure (%) Healing rates (%)a

n (%) Early Late

A. Transperineal repair 20 4 20 1 1 6=30 70
B. Direct closure 15 2 13.3 – 2 4=27 73
C. Anocutaneous flap 14 – – 1 1 2=14 86
D. Advancement flap 7 3 43 2 – 5=71 29
Summary 56 9 (16) 8 (14%) 17 (30) (70)

a Chi-square test: Avs B (p=0.829), A vs C (p=0.288), A vs D (p=0.055), B vs C (p=(0.411), B vs D (p=0.047, set at p<0.05 significance), C vs D
(p=0.009, set at p<0.01 significance)

Table 2 Results of anorectal manometry (cmH2O): means and standard deviations

Operation procedure Resting pressure Squeeze pressure

Preoperative Postoperative p value Preoperative Postoperative p value

A. Transperineal repair (n=12)a 102 (31) 89 (23) 0.016* 201 (51) 184 (54) 0.067
B. Direct closure (n=12) 102 (19) 98 (19) 0.417 218 (41) 200 (39) 0.074
C. Anocutaneous flap (n=13) 103 (20) 102 (22) 0.832 214 (55) 215 (52) 0.919
D. Advancement flap (n=7) 93 (38) 66 (27) 0.001** 171 (75) 142 (64) 0.035*

Results of the two-tailed t test for paired samples (preoperation vs postoperation); significant changes in groups A and D (resting pressure) and D
(resting and squeeze pressure). Our normal manometric values are resting pressure=108+/−24 and squeezing pressure=233+/−39

aWithout sphincter repair
*p<=0.05
**p<=0.001
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groups, we found significant changes in the resting
pressures: 13% in the transperineal repair group (p<0.05)
and 29% in the advancement flap group (p<0.001).
Similarly, the squeezing pressure was significantly altered
with a drop-off of 17% (p<0.05) in the advancement group.
Nonsignificant changes were found in the direct closure and
the anocutaneous advancement flap groups. The manomet-
ric data obtained with various procedures are shown in
Table 2. The mean pressure values for the three patients
who had an anterior anal repair increased after the
operation: resting pressure from ø 46 preoperatively to ø
80 cmH20, squeezing pressure from ø 74 preoperatively to ø
132 cmH20. The patients filled out questionnaires with
respect to their continence. After a follow-up period of
4.5 years, 21 of the 23 patients who had an ileostomy
closure were once again fully continent (continence score, 0).
In two cases, a loss of continence was reported in the
advancement flap group (continence score, 7.5). The ad-
vancement flap repair procedure results in about 33%
deterioration of the fecal continence (one patient still has a
stoma). None of the patients complained of incontinence for
solid stools.

Long-term results

In a follow-up period of 10 months to 18 years (mean,
7.1 years), 23 patients had an ileostomy closure, and 3
patients still have a stoma (Table 3). One patient had an
ileostomy done in another clinic. Colectomies were per-
formed in eight patients. In the meantime, ano-proctectomies
have been performed on five patients with recurrent or
persisting fistulas. One patient who had undergone four
operations developed a squamons cell carcinoma (histology:
pT3, pN0) in a recurrent fistula 42 months after the last
operation, and we carried out an ano-procto-colectomy. This
patient is free of recurrence after a 4-year follow-up.

In the proctectomy group, one patient developed sepsis
after colonic perforation and died 9 months after the
operation. Fistulas persist in five other patients. All told, in
the long-term follow-up in 37 surgically treated patients,
there were ten treatment failures: The success rate was
73%.

Discussion

In our patients with a long follow-up period (up to
18 years), only 51% of the cases were selected for a fistula
treatment. A proctectomy was performed a priori in 19%,
and there was absolutely no chance of carrying out
definitive fistula surgery. The proctectomy rate in the
rectovaginal fistula group is reported in the literature to be
between 6 and 53% [12, 34–37].

To preserve sphincter muscle integrity and by analogy to
the operative treatment of crypto-glandular fistulas, conti-
nence-preserving surgical closure techniques have been
used more often in the last 25 years for Crohn fistulas as
well. In principle, this is a well-established surgical
technique that has undergone several modifications over
the years. When treating rectovaginal as well as trans-
sphincteric fistulas in Crohn’s disease, the results are
generally not as good as those attained when treating
crypto-glandular fistulas. In the recent literature, primary
recovery rates after transanal advancement flap repair for
rectovaginal fistulas in Crohn’s disease range from 42 to
100% (mean, 55%), and global recovery rates ranging from
67 to 100% (mean, 70%) have been reported. However, the
high recurrence rates of 25–72% (mean, 45%), which show
these techniques in a less promising light (Table 4), should
be borne in mind.

It is not only anatomical conditions (i.e., supra-anal
stenosis, anal canal rigidity, inflammatory process in the
rectum, incontinence) that have led us to our differential
therapeutic considerations and use of techniques with
differing degrees of endoanal mobilization. In an ongoing
effort to optimize our surgical techniques, we have
implemented and critically evaluated various endoanal
closure techniques over the last few years [28–30, 38].
The practical consequences at our clinic have included
lower mobilization rates (anocutaneous flap) and multilayer
suturing (direct closure). In surgical treatment of trans-
sphincteric anal fistulas, the multilayer direct closure
technique has become the therapy of choice [31, 32].

Suture line dehiscence represents the main complication
in the postoperative phase for all the techniques presented
in this paper. The prevalence of this complication was the
most frequent reason for a second surgical session, with
13% in the direct closure group (lowest) and the highest
rate in the advancement flap group at 43%.

This “recurrence” results from a tendency of the
mobilized flap and/or a local infection to retract as the
result of a poor blood supply, leading to suture line
dehiscence. A persistent fistula develops as a consequence.

In our opinion, these high recurrence rates are a result of
the surgical technique and not solely of the primary
diseases. Incision and mobilization in the endoanal area,
including the internal sphincter muscle or rectal wall, may
be responsible for fibrosis, possibly resulting in an anal
deformity that may be associated with soiling. This is also a
reason why the advancement flap technique has not become
established and why the results are not satisfactory in all the
techniques presented in this paper. It is also a reason why
publications advocating more conservative procedures have
become more frequent in recent years [39–42].

The anocutaneous flap procedure is simpler and more
readily understandable. It is generally less prone to
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retraction and does not involve a risk of damage to the
internal sphincter. In our experience, the anocutaneous flap
and the transperineal approach are easier to implement than
the advancement flap, and postoperative continence is
better, as our results show. Both procedures are suitable
for treatment of recurrent fistulas that occur after an
advancement flap procedure because they avoid a second
endoanal mobilization of the internal sphincter.

A possible option for treating non-healing rectovaginal
Crohn fistulas would be a transposition of the gracilis

muscle, especially in cases with a wide fistular ostium.
Using this technique, definitive healing with subsequent
stoma closure was achieved in 77% of 13 operated female
patients after several unsuccessful attempts with local
closure techniques [44–46]. A larger series will be required
before a definite conclusion can be drawn. Assessments of
the role of diversion (preoperative or synchronous) and the
results obtained with different repairs vary in the literature
(Table 4).

Table 3 Long-term results
(n=37) Description Results

Follow-up (10 months–18 years) ø 7, 1 years
Ileostomy closure 23:28 patients 82%
Duration of ileostomy 3–54 months ø 15 months
Abdominal operations 8
Anoproctectomy because of persistent fistula and 5
Perianal fistulas 3
Rectal stenosis with incontinence 1
Carcinoma 1
Persistent fistula 5
Exitus (proctectomy group) 1
Continence score=0 21:23 91%
Maximum resting pressure ø 91±14 cmH20 55–127
Maximum squeeze pressure ø 192±42 cmH20 90–240

Table 4 Reported series for different repairs for low rectovaginal fistulas with Crohn’s disease

Reference Year Patients/
repairs

Procedure Primary/overall
healing (%)

Recurrence
(%)

Diverting
stoma (%)

Mean follow
up (months)

Proctectomy
rate

Sher et al. [9] 1991 14/14 Transvaginal 93/93 None 100 50
Wiskind and
Thompson [36]

1992 7 Transperineal __/100 18 14

Hesterberg et al.
[10]

1993 10 Anocutaneous 100/67 33 100 18

Kodner et al. [22] 1993 24 RAF /92 0 8
Makowiec et al.
[25]

1995 12 Full thickness 42/75 72 Some 19

Athanasiadis et al.
[30]

1995 18 TAF/
transperineal

56 44 72 42

Hull and Fazio
[11]

1997 35 Full thickness 54/68 25 35 12

Joo et al. [24] 1998 20 RAF __/75 17
Michelassi et al.
[37]

2000 8 TAF __/75 62

Windsor et al. [7] 2000 13/21 Local repair 46/77 54 31 15
Penninckx et al.
[12]

2001 34/51 Different 57/78 25 38 40

Mizrahi et al. [13] 2002 14 Full thickness 57 Some 40
Sonoda et al. [14] 2002 32 TAF 50/
Present series 2007 37/56 Different 51/73 30 76 85 13.5

Reported experience between 1975 and 1990; n=104 patients healed (55%)
TAF Transanal advancement flap (mucosa, submucosa and circular muscle), RAF rectal advancement flap
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Basically, the stoma does not guarantee complete healing
of the fistula, although it does indeed facilitate postopera-
tive management by enabling enteral feeding of the patient
at an earlier stage, thus, shortening considerably the
inpatient stay. A loop ileostomy as sole therapy without a
fistulectomy only rarely results in complete healing of the
fistula. The fistula persists in most such cases, albeit
remaining asymptomatic [47, 48]. Primary disease, selec-
tion of patients, conservative methods, and a reliable
suturing technique are the primary components influencing
the outcome of the operated fistula. For these reasons,
surgery on complex Crohn fistulas should be performed in
specialized hospitals by highly experienced surgeons.

Immunosuppressive therapy with immunomodulators is
a major advance in Crohn’s disease management and has
been used to treat complex fistulas. However, it has not
been evaluated in placebo-controlled trials in which fistula
closure was the primary end point [50–54].

There was a positive clinical response in 75 to 90% of
patients with perianal fistulas and 50% of patients with
rectovaginal fistulas [52, 55]. Small or uncontrolled trials
reported a complete closure between 18 to 33% of perianal
fistulas and 25% of rectovaginal fistulas. The median
response time was 3 months [50, 51, 54]. However, fistula
recurrence rates have been shown to be high after treatment
was stopped [55]. In contrast to immunosuppressive
therapy, infliximab has been proven to be effective in
placebo-controlled trials in patients with fistulating Crohn’s
disease, and a favorable therapeutic response has been
reported in 60 or 70% of the patients after three infusions
[56, 57].

Although the initial response to infliximab is very good,
the median duration of fistula closure is approximately
3months so that a regular application of Infliximab is necessary
[56, 58].

In the ACCENT II trial, a complete fistula closure was
observed in 36% of the patients at week 54 after three
infusions compared to 19% of the patients in the placebo
cohort [57].

In the long-term treatment of rectovaginal fistula, the
duration of fistula closure was longer in the infliximab
group (median, 46 weeks) than in the placebo group
(33 weeks) [59].

In the reports and ACCENT II trials, the primary end
point was a 50% reduction in the discharge of fistulas, and
the definition of fistula closure was “no longer drained
despite gentle finger compression,” a very general and
enlightened definition [56, 57].

Endosonographic and radiological imaging studies after
infliximab therapy showed long-term recovery rates for
only 14 to 18% for anal fistulas [60–62]. With help of
magnetic resonance imaging (MRI), it could be demon-
strated that despite closure of external orifices after inflix-

imab therapy, fistula tracts persist with varying degrees of
residual inflammation, which may cause recurrent fistulas
and abscesses [63].

Vaginal or perineal fistulas have a poor prognosis and
did not respond clinically to ifliximab therapy [60, 64].

Infliximab therapy in combination with a placement of a
seton drainage under anesthesia showed a better initial
response [65], but the long-term fistula recovery rates are
low (12.5–18%) [58, 64], with a relatively high protectomy
rate of 23% [66]. These studies indicate that the clinical and
the radiological fistula remission after infliximab treatment
differs, and the response rate between perianal and
rectovaginal fistulas is also different.

Infliximab is not a substitute for fistula surgery. All four
techniques covered in this study are “continence-preserving
techniques” that affect continence to varying degrees, as
demonstrated by our manometric results. The postoperative
manometric deficit is greatest after the advancement flap
technique (29%), followed by the transperineal procedure
(13%). After direct closure or application of the anocuta-
neous flap technique, resting pressure does not change
significantly in the postoperative phase. Continence
changes were only observed after transanal advancement
repair that is, of course, also influenced by the internal
sphincterotomy in 33% of the patients. Even if the
individual techniques are only comparable to a very limited
extent, we consider that the manometric results support the
use of less aggressive techniques such as the anocutaneous
flap and the direct closure technique, as these provide the
most effective protection of the anorectal anatomy and of
the continence function.

In summary, we conclude that techniques with different
preparatory approaches can contribute to effective fistular
surgery. The more aggressive the technique used, the
greater the detrimental effects on anal sphincter function
will be. The technique should be carefully chosen depend-
ing on the anorectal morphology. In the majority of cases, it
is possible to achieve an endoanal closure with less
aggressive treatment modalities. The procedures discussed
in this paper vary widely with respect to the risk of
recurrence and overall success rate, as well as postoperative
manometric resting pressure deficits. Postoperative suture
line dehiscence is the main factor leading to recurrence.
During a follow-up period of 7.1 years, we were able to
demonstrate definitive healing in 27 patients (73%), with a
proctectomy rate of 13.5%.

In our experience, the direct closure technique and the
anocutaneous flap are the easiest and least drastic proce-
dures. We are absolutely convinced that these techniques
enable complete maintenance of the anorectal anatomy and
provide superior continence protection. The authors prefer
to apply the direct multilayer closure technique without
flap.
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