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Abstract

Background Patients with rectovaginal fistulas have a significantly reduced quality of life. Therefore, surgical therapy is
often needed even in palliative cases. The aim of the present study was to perform an analysis of the results of the different
treatment options available today.

Methods We performed a retrospective analysis of patients who underwent treatment for rectovaginal fistulas at the
Department of Surgery, University of Schleswig—Holstein, Campus Luebeck and the Department of Surgery, WKK Heide,
between January 2000 and September 2016. Complication and recurrence rate were retrospectively evaluated. The median
follow-up period was 13 months (range 3-36 months).

Results During the observation period, 58 patients underwent surgery (53 curative, 5 palliative) for rectovaginal fistulas.
All patients who underwent curative surgery had an omentoplasty, and 39 of 53 (73.6%) patients underwent a resec-
tion. Thirty of 39 (77.0%) resections were low anterior resection, while non-continence-preserving resection included
subtotal colectomy (n = 5), pelvic exenteration (n = 2), and proctectomy (n = 2). The fistulas were mainly secondary to
inflammatory bowel disease (n = 18) or diverticulitis (n = 13), while 19 fistulas were a complication of different cancers
or precancerous lesions. The median follow-up time was 13 months (range 6-36). Four patients (6.9%) had fistula
recurrence (3 recurrences after low anterior resection, 1 after primary fistula closure). The mortality rate was 6.9% (n = 4).
Conclusions Non-resecting methods should be used only in uncomplicated fistulas. Rectovaginal fistulas secondary to
inflammatory or malignant disease mostly require extensive therapy. Omentoplasty is effective for the treatment of both
high and low rectovaginal fistulas.
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Introduction

Recto- and anovaginal fistulas are rare and develop in 5%
of all patients with anorectal fistulas [1]. Because these
fistulas are associated with a significantly reduced quality
of life (recurrent vaginal/urinary tract infections, psy-
chosocial burden), surgical intervention in these fistulas is
almost always indicated. Precise localization of the fistula
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and knowledge of the etiology of rectovaginal fistulas are
crucial when planning surgical treatment [2]. The diagnosis
and assessment of pelvic anatomy is done with pelvic
magnetic resonance imaging (MRI) with endorectal con-
trast media, proctoscopy, and rectal endosonography. In
low rectovaginal fistulas, direct identification by means of
hydrogen peroxide injection with simultaneous or consec-
utive endoscopic ultrasound is possible [3]. With regard to
the etiology, only very few fistulas are of cryptoglandular
origin [4]. Most fistulas are caused by obstetric trauma
(postpartum rectovaginal fistula) and are most often related
to third- and fourth-degree perineal lacerations [5]. Two
percent of all patients with inflammatory bowel disease
develop rectovaginal fistulas [1]. Fistula formation after
low anterior resection of the rectum is also reported in up to
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10% of all patients [4, 6, 7]. The diagnosis of an uncom-
plicated fistula or a fistula of unknown origin should both
be made by exclusion.

After excision of the fistula, there are several recon-
structive options that involve resection or no resec-
tion. These encompass simple suture, mucosa advancement
flap, low anterior rectum resection, and proctectomy [8].
The reconstruction of the rectovaginal space with biologic
tissues is crucial for a successful outcome [9]. Pelvic
exenteration should always be regarded as ultima ratio
treatment.

The aim of the present study was to evaluate the results
of different surgical approaches, most of whom included an
omentoplasty, on the fistula healing rate and complications.

Materials and methods

We performed a retrospective analysis of the surgical
management of the women who underwent treatment for
anovaginal or rectovaginal fistulas at the Department of
Surgery, University Clinic of Schleswig—Holstein, Campus
Luebeck and the Department of Surgery, WKK Heide, in
the period from January 2000 to September 2016. Demo-
graphic and clinical factors, as well as perioperative data,
were stored in an electronic database. The median follow-
up period was 13 months (range 3—36 months).

All patients had proctoscopy together with endoscopic
ultrasound, anorectal sphincter manometry, and a com-
puted tomography scan or magnetic resonance imaging of
the pelvis as routine preoperative diagnostic workup.
Patients with inflammatory or malignant disease had
additional diagnostic measures.

Fig. 1 Mobilization of the greater omentum
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The treatment of high rectovaginal fistulas (from the peri-
toneal reflection to > 2 cm from the dentate line) involved
the excision of the fistula as the first step in our approach. After
this procedure, the rectovaginal space was reconstructed with
an interposition of the left-pedicled greater omentum. The
mobilization of the greater omentum was carried out via a
laparoscopic access (1 x 10 mm trocar supraumbilical and
2 x 5 mm trocar in the right mid-clavicular line infraumbil-
ical) respecting the circular arterial perfusion leaving the
gastric arcade at the omentum while preserving the right
gastroepiploic artery (Fig. 1). This preparation ensured long
segmental mobilization. In high rectovaginal fistulas, careful
laparoscopic dissection of the rectovaginal space was done.
The omentum was sutured to the pelvic floor to keep itin place
with interrupted sutures (Fig. 2). In the presence of low rec-
tovaginal fistula (< 2 cm from the dentate line), a transper-
ineal pull-through of the left-pedicled greater omentum was
done (Fig. 2). This step of the operation was always combined
with transperineal dissection of the rectovaginal space.

In some patients with idiopathic fistulas, a transrectal or
transvaginal omentoplasty was carried out. This consisted
in pulling the omentum through the fistula defect after
debridement as a “natural” plug fixating it with a single
figure-of-eight suture to the rectal or vaginal wall to pre-
vent dislocation. The fistula opening was closed with
absorbable sutures after local debridement. A combination
of an omental flap and a rectal mucosal advancement flap
was used in some patients: after interpositioning of the flap
between vagina and rectum, the anal opening was closed
with a mucosal flap. A vaginoplasty was necessary in some
patients with inflammatory destruction of the posterior
vaginal wall. The destructed tissue was excised, and the
vagina was reconstructed.

Omentoplasty
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Fig. 2 Intraoperative picture of a transperineal pull-through of the
larger omentum

Demographic and anamnestic data, in particular, specific
medical history and previous surgery, therapeutic proce-
dures, and the corresponding peri- and postoperative course
of each patient, were analyzed retrospectively. Complica-
tions requiring surgical treatment or procedures by inter-
vential radiology were considered as major complications.

Results

There were 58 patients with a median age of 50 years
(range 27-87 years) (Table 1). Relevant medical history
included diverticulitis (n = 23) inflammatory bowel dis-
ease (n = 18) and carcinoma with a primary localization in
the pelvis (n = 19). All procedures, including resective
procedures, omentoplasty without transanal/transvaginal
repair, and colostomies, were accomplished
laparoscopically.

Table 2 shows the surgical procedures done and the
underlying disease or previous surgical interventions. Five
patients had palliative surgery consisting in a loop colost-
omy. Surgical treatment as a curative approach was carried
out in 53 patients. These patients were divided into two
groups: resection vs no resection. Procedures not involving
resection were preferred in patients who had previous
operations because of the need for extensive adhesiolysis

Table 1 General patient characteristics

n =58

Median 50 (range
27-87)

Median 23 (range
14-33)

Patients
Age (years)

Body mass index (kg/m?)

Comorbidities
Cardiac disease 20
Endocrine disorders 8
Pulmonary diseases 6
Bechterew’s disease 2
Psychiatric disorders 5
Specific preexisting conditions
Inflammatory disease Crohn’s disease 15
Ulcerative colitis 3
Diverticulitis 13

Gastrointestinal carcinomas/precancerous
lesions

Rectal cancer
Anal canal cancer

Familial polyposis

— = N OO

GIST with rectal localization
Carcinomas of the female genital tract
Cervical cancer
Vaginal carcinoma
Carcinoma of the urinary bladder
Post-Hartmann’s resection

Creation of neovagina

O\ = = = ) W

No specific preexisting condition

GIST gastrointestinal stromal tumors

and in patients without specific preexisting inflammatory
and malignant disease as these had a higher chance of
healing since tissues were not compromised by either
malignancy or active inflammation. All patients with non-
resective procedures had an omentoplasty. Eight patients
had not only interpositioning of the omentum in the rec-
tovaginal space but additionally transvaginal/transrectal
pull-through of the omentum as a biological patch.

The group that underwent resection (n = 39) was sub-
classified into continence-preserving procedures as low
anterior resection (n = 30; 76.9%) and non-continence-
preserving procedures including subtotal colectomy with
ileostomy (n = 5; 10%), proctectomy (n = 2; 4%) and
pelvic exenteration (n = 2; 4%).

All patients except the 5 who had palliative surgery had
an omentoplasty.

All patients that underwent low anterior resection
because of rectovaginal fistula secondary to Crohn’s dis-
ease or ulcerative colitis had a protective loop ileostomy.
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Table 2 Surgical treatment in relation to underlying disease

Non-resective

Resective

Transrectal/transvaginal
omentoplasty or closure

Low anterior
resection

Double-barrel
sigmoidostomy

Pelvic
exenteration

Subtotal
colectomy

Proctectomy

Overall 14 30
Specific preexisting conditions
Chronic inflammatory diseases
CD -
Ulcerative colitis - 3
Diverticulitis - 12

Enteral carcinomas/precancerous
lesions

Rectal cancer - 4
Anal canal cancer

Anal canal cancer and radiation 1 (4+plug) -

therapy
Familial polyposis - _

Carcinoma of the female genital
tract

Cervical carcinoma - -

Vaginal carcinoma - 1
Fistulas after previous surgery

Local recurrence

Rectal cancer - -

Vaginal cancer - -

Urinary bladder cancer as - -
complication of

LAR for rectal cancer 1 1
Transanal rectal resection 1
Wertheim—Meigs - 2
Hartmann for CD -

Creation of loop ileostomy for 1 -
CD fistulas

Mucosal flap for CD fistula 1 -

Transrectal omentoplasty for CD
fistula

Hartmann for leak after resection 1 -

rectopexy
Creation of neovagina 1 -
Without specific preexisting 6 -
conditions

5 2 2 5

CD Crohn’s disease

Three to twelve months after surgery and exclusion of
fistula persistence or potential difficulty distinguishing
solid stool from liquid stool, the loop ileostomy was
reversed.

Toxic megacolon was the indication in all patients that
had subtotal colectomy. This developed as complication of
antibiotics use in patients with rectovaginal fistulas. Pseu-
domembranous colitis was observed in four patients of
these patients. In one patient, Clostridium difficile antigen
and toxin were positive without typical clinical
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presentation. Four patients, 3 with Crohn’s disease and 1
with stenosing diverticulitis, had a complicated postoper-
ative course. The fifth patient, with coloanal polyposis, had
an uncomplicated recovery.

Proctectomy (n = 2) was performed in case of recurrent
fistulas in Crohn’s disease that led to severe sepsis and 1
case of anovaginal fistula due to advanced anal canal
cancer and destruction of the internal and external anal
sphincter.
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Pelvic exenteration was unavoidable in two patients. In
one patient Crohn’s disease had led to destruction of the
pelvic organs secondary to multiple fistulas. The other
patient had local recurrence of rectal cancer with vaginal
infiltration and development of a rectovaginal fistula. In
both patients also cystectomy and urinary diversion were
necessary.

In proctectomies and exenterations, the posterior vaginal
wall was severely affected by scar tissue/tissue defects
after resection, and the omentoplasty was placed to allow
for uncomplicated wound healing and prevention of
ascending infections from the vagina to the small pelvis.

In 9 of the 39 patients who underwent resection, a
transperineal omentoplasty was necessary due to low lying
fistulas.

In all patients (except patients with pelvic exenteration),
the vaginal defect was closed. Patients with the history of a
Wertheim—Meigs operation had an additional posterior
vaginoplasty.

A non-resecting procedure was possible in 14 of our
patients. In six patients who had idiopathic fistulas, a
transrectal and transvaginal omentoplasty was done. The
other eight patients had developed fistulas after previous
surgical interventions. They were treated with primary
fistula closure with simple suture of the fistula opening
after careful debridement. Additionally, the omentum was
placed in the rectovaginal space to allow for uncomplicated

Table 3 Minor and major complications

healing of the fistula. In one patient with definitive radia-
tion therapy for anal carcinoma, an additional anal fistula
plug (AFP, Cook Surgical) was used because of tissue
destruction. In patients with non-resecting procedures, we
preferred the creation of a protective loop enterostomy to
allow for uncomplicated healing.

An overview of the complications with reference to the
particular surgical procedures and the underlying diseases
is presented in Table 3. Major complications were docu-
mented in 10 patients (20%). Minor complications were
observed in 17 patients (29%). The associated minor
complication rate was 20% (n = 6) for all low anterior
resections (n = 30). On the other hand, subtotal colec-
tomies (n = 5) had an associated minor complication rate
of 80% (n = 4).

The recurrence rate of rectovaginal fistulas was 6.9%
(n = 4). Three fistulas occurred after low anterior resection
and one after transvaginal and transrectal omentoplasty. In
two patients with Crohn’s disease, recurrence was com-
plicated because of the development of multiple perianal
fistulas with severe sepsis which led to emergency
abdominoperineal excision of the rectum in one patient.
These severe complications occurred during the first
4 months after the initial operation. In one patient, recur-
rence after low anterior resection for diverticulitis had to be
rated as an iatrogenic fistula because of the inclusion of the
vagina into the staple line.

No resection

Resection

Transrectal/transvaginal Low anterior  Subtotal Rectal Pelvic Double-barrel
omentoplasty or closure resection colectomy  extirpation exenteration sigmoidostomy
Overall (n =) 14 30 5 2 2 5
Morbidity
Minor complications
Cardiac events - 2 3 1 - -
Pneumonia - - 1 1 2
Prolonged ileus - - 1 1 _ _
Urge incontinence 1 3 - - _ —
Major complications - - - - —
Fistula recurrence 1 3 — _ _ _
ARDS - 1 1 1 - -
Bleeding - 1 - — - _
Renal failure - 3 - 1 _ _
Stroke - 1 - - - —
Anastomotic failure - 1 - - _ —
Small intestinal fistulas - - 1 - _ _
and open abdomen
Mortality - - - 1 1 2
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The overall mortality rate was 6.8% (n = 4). There was
a direct correlation between surgery and mortality in two
cases, after abdominoperineal excision for locally recurrent
cancer and after pelvic exenteration for Crohn’s disease.
Both patients developed multiple organ failure secondary
to severe septic shock after surgery. Two other patients had
emergency surgery with very advanced stage of disease at
the time of surgery and already fully developed multiple
organ failure.

Discussion

Rectovaginal fistulas are not a uniform pathology but a
clinical symptom of several diseases of the pelvis. In our
study, inflammatory bowel diseases were the most common
reason for rectovaginal fistula (n = 31). Other study groups
[10-13] also showed that patients with Crohn’s disease
have a higher risk of developing rectovaginal fistulas. For
patients with sigmoid diverticulitis, surprisingly few pub-
lications are available that address the risk of development
of colovaginal fistulas [14]. Besides inflammatory diseases,
carcinomas of the small pelvis play a distinct role in fistula
development [14].

Fistulas that developed after previous surgical treatment
were found in 15 patients to the causes were technical
errors, prior tissue damage, progression of the underlying
inflammatory disease, and local tumor recurrence in the
small pelvis.

The most common technical error described in the
international literature is the accidental inclusion of the
posterior vaginal wall into the colorectal anastomosis [12]
after low anterior resection. Only one rectovaginal fistula in
our cohort was attributable to this pathology.

(Neo-) adjuvant therapies and in particular radiotherapy
may lead to local destruction or compromise the course of
normal wound healing [15]. Whether this was the case in
two patients after a Wertheim—Meigs procedure followed
by adjuvant therapy and one patient with definitive radia-
tion therapy for anal carcinoma may have induced fistula
formation, can neither be exactly evaluated nor excluded.

The diagnosis of spontaneous cryptoglandular recto-
vaginal fistula is rare and should only be made after the
exclusion of other pathologies. The diagnosis of uncom-
plicated fistula should always be accompanied by the term
“of unknown origin.” In particular, the diagnosis of
inflammatory bowel disease may be difficult with colono-
scopy alone and without serial biopsies [16]. A high fistula
is very unlikely to be the result of cryptitis or folliculitis
and should prompt further investigations. Only in low
rectal or anovaginal fistulas may abscesses secondary to
folliculitis or cryptitis result in inflammation, destruction,
and penetration of the surrounding tissues [17, 18].
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Surgical therapy may be further compromised by com-
plications of prior operations or pregnancies. Women who
have had vaginal deliveries often experience pelvic floor
dyssynergia or impaired anal continence after injury to the
anal sphincter [19]. The postoperative impairment of anal
continence often observed after prior low anterior resection
s secondary to intraoperative damage to the hypogastric
plexus [20]. To allow for exact planning of the operation
anal sphincter manometry, endorectal ultrasound and a test
of anal sphincter function with a quark enema were done in
our patient cohort.

There is a need for definitive surgical treatment in
almost every patient with a rectovaginal fistula. This
almost absolute indication for surgery is not just secondary
to the potential complications of the fistulas as, e.g.,
recurrent septic genitourinary infections but even more
because of the diminished self-esteem of the patients and
the risk of social isolation [21, 22].

The prognosis of the patient, the cause, and the location
of the fistula determine the choice of surgical method. The
surgical procedure should allow for a reconstruction of the
preexisting anatomy besides the possible cure of the
underlying disease.

Low anterior resection of the rectum is often the pro-
cedure of choice in patients with inflammatory disease or
diverticulitis as well as in cancers of the gastrointestinal
tract [12]. In Crohn’s disease with rectal involvement or in
patients with ulcerative colitis, we performed low anterior
resection and reconstruction of the rectovaginal space
using a pedicled left omentoplasty. For the closure of the
vagina, a simple suture seems to be sufficient according to
the currently available data [12]. Fistulas that persist for a
long time often lead to perineal destruction [23]. In nine of
our patients with destruction of the perineum, we did a
perineal reconstruction using left-pedicled omentoplasty.
The possible cure or attenuation of the underlying disease
or modifications in drug treatment were discussed by the
multidisciplinary team prior to any surgical therapy
[24, 25].

There is the possibility of surgical cure not just in
Crohn’s disease but also of ulcerative colitis with restau-
rative procto-colectomy [26]. However, in our own
approach, primary reconstruction was not done as the
patients were of very advanced age. Low anterior resection
was almost always successful in the treatment of compli-
cated diverticulitis with fistula formation. In one case only,
there was a more complicated postoperative course with
fistula recurrence. Closure of the fistula was achieved with
transvaginal and transanal sutures combined with a pro-
tective ileostomy.

In patients with rectovaginal fistula due to rectal cancer,
low anterior resection is also the method of choice if the
cancer is located above the dentate line. Because of
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advanced stages of disease and diffuse organ infiltration,
there is often an indication for multivisceral resection of
neighboring organs [27]. Proctectomy is sometimes
unavoidable in patients with Crohn’s disease and complete
loss of continence because of multiple fistulas.

Pelvic exenteration should only be considered as a last
resort. In our patient population, it was performed two
times. Other study groups also described pelvic exentera-
tion but as an integral part of the therapeutic armentarium,
but necessary only in exceptional cases [28]. Apart from
the high perioperative morbidity and mortality associated
with the procedure, the loss of the pelvic floor muscles with
only limited reconstructive options, and the need to create a
urostomy and enterostomy may cause further complica-
tions. Pelvic exenteration is therefore justified only if a
chance of cure exists. Rare indications for palliative
resections are large necrotizing tumors with a high bleed-
ing risk or impending development of a cloaca.

Reconstruction of the rectovaginal space is the decisive
factor in prevention of recurrence. In patients with high
fistulas, left-pedicled omentoplasty is the only method
possible. In low rectovaginal or anovaginal fistulas, some
authors advocate for plastic reconstruction with a gracilis
muscle flap [29-31]. Because of the excellent results of our
treatment approach, we did not use additional flaps. The
basic idea was not to compromise other regions of the body
without urgent need. The data on reconstructions with
muscle interposition or omentoplasty are very limited. It
has been reported that interposition with vital structures
(omentum or muscle) was comparable and superior to
closure of the fistula alone [32, 33].

Our experience in patients with low anterior resection
for cancer has shown that any low colorectal anastomosis
must be protected with a double-barrel ileostomy [34]. We
believe that our low fistula recurrence rate was also sec-
ondary to the fact that almost all patients had a protective
stoma.

To keep short- and long-term complications at bay,
exclusion of disease persistence or recurrence prior to
hospital discharge and, in patients with inflammatory dis-
ease, especially, close follow-up are required. The follow-
up intervals depend on disease activity. In our opinion,
careful surveillance is essential during the first 3 postop-
erative months.

The recurrence rate in our study was 6.9%. Only four
patients had fistula recurrence, which is comparable to or
even lower than the results of other series (up to 30%
recurrence rate) [17, 29, 30]. In contrast to other studies,
we used the interposition of the omentum for the recon-
struction of the rectovaginal space. Thus it is possible that
our superior results were associated with this approach.
Our results are comparable to those of other studies that
also used omentum interposition [33]. Notably the existing

guidelines [12] leave out the management of fistulas sec-
ondary to inflammatory disease. We showed that the
management of these fistulas is also possible with omen-
toplasty and the surgical methods described.

A comparison or matched pair analysis of our data was
not possible because of a selection bias with the presen-
tation of an absolute majority of patients with complicated
rectovaginal fistulas. None of the patients developed a
fistula after obstetric trauma. The multitude of underlying
pathologies and their influence on the emergence and
persistence of rectovaginal fistulas underline the need for
an interdisciplinary collaboration in diagnosis and therapy.
The choice of any surgical procedure is highly dependent
not only on comorbidities but also on the underlying
disease.

All published studies until now including the present
one dealt with retrospective cohorts and a multitude of
different therapeutic approaches. A standardized multi-
center trial is urgently needed; because of the small num-
bers of patients even in specialized centers the
accomplishment of such a trial seems doubtful [35].

Compliance with ethical standards

Conflict of interest All authors certify that there is no actual or
potential conflict of interest in relation to this article.

Ethical approval The submission was compiled according to the
COPE guidelines.

Informed consent Informed consent was obtained from all individual
participants included in the study.

References

1. Tsang CB, Rothenberger DA (1997) Rectovaginal fistulas: ther-
apeutic options. Surg Clin N Am 77:95-114

2. Champagne BJ, McGee MF (2010) Rectovaginal fistula. Surg
Clin N Am 90:69-82

3. Denson L, Shobeiri SA (2014) Peroxide-enhanced 3-dimensional
endovaginal ultrasound imaging for diagnosis of rectovaginal
fistula. Female Pelvic Med Reconstr Surg 20:240-242

4. Saclarides TJ (2002) Rectovaginal fistula. Surg Clin N Am
82:1261-1272

5. Genadry RR, Creanga AA, Roenneburg ML, Wheeless CR
(2007) Complex obstetric fistulas. Int J Gynaecol Obstet
99:51-56

6. Homsi R, Daikoku NH, Littlejohn J, Wheeless CR Jr. (1994)
Episiotomy: risks of dehiscence and rectovaginal fistula. Obstet
Gynecol Surv 49:803-808

7. Bahadursingh AM, Longo WE (2003) Colovaginal fistulas: eti-
ology and management. J Reprod Med 48:489-495

8. Zhu Y, Tao G, Zhou N, Xiang C (2011) Current treatment of
rectovaginal fistula in Crohn’s disease. World J Gastroenterol
17:963-967

@ Springer



952

Techniques in Coloproctology (2017) 21:945-952

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Wexner SD, Ruiz DE, Genua J, Nogueras JJ, Weiss EG, Zmora O
(2008) Gracilis muscle interposition for the treatment of rec-
tourethral, rectovaginal, and pouch-vaginal fistulas: results in 53
patients. Ann Surg 248:39-43

Penninckx F, Moneghini D, D’Hoore A, Wyndaele J, Coremans
G, Rutgeerts P (2001) Success and failure after repair of recto-
vaginal fistula in Crohn’s disease: analysis of prognostic factors.
Colorectal Dis 3:406-411

Sordo-Mejia R, Gaertner WB (2014) Multidisciplinary and evi-
dence-based management of fistulizing perianal Crohn’s disease.
World J Gastrointest Pathophysiol 15:239-251

Ommer A, Herold A, Berg E, Fiirst A, Schiedeck T, Sailer M
(2012) German S3-Guideline: rectovaginal fistula. Ger Med Sci
10:Doc15. https://doi.org/10.3205/000166

Berger MB, Khandwala N, Fenner DE, Burney RE (2016)
Colovaginal fistulas: presentation, evaluation, and management.
Female Pelvic Med Reconstr Surg 22:355-358

Liu L, Herrinton LJ, Hornbrook MC, Wendel CS, Grant M,
Krouse RS (2010) Early and late complications among long-term
colorectal cancer survivors with ostomy or anastomosis. Dis
Colon Rectum 53:200-212

Zelga P, Tchorzewski M, Zelga M, Sobotkowski J, Dziki A
(2016) Radiation-induced rectovaginal fistulas in locally
advanced gynaecological malignancies-new patients, old prob-
lem? Langenbecks Arch Surg 2016 Dec 16. (Epub ahead of
print)

Fausel RA, Kornbluth A, Dubinsky MC (2016) The first endo-
scopy in suspected inflammatory Bowel disease. Gastrointest
Endosc Clin N Am 26:593-610

El-Gazzaz G, Hull TL, Mignanelli E, Hammel J, Gurland B,
Zutshi M (2010) Obstetric and cryptoglandular rectovaginal fis-
tulas: long-term surgical outcome, quality of life and sexual
function. J Gastrointest Surg 14:1758-1763

Akiba RT, Rodrigues FG, da Silva G (2016) Management of
complex perineal fistula disease. Clin Colon Rectal Surg
29:92-100

Tucker J, Grzeskowiak L, Murphy EM, Wilson A, Clifton VL
(2017) Do women of reproductive age presenting with pelvic
floor dysfunction have undisclosed anal incontinence: a retro-
spective cohort study. Women Birth 30:18-22

Ramage L, Qiu S, Kontovounisios C, Tekkis P, Rasheed S, Tan E
(2015) A systematic review of sacral nerve stimulation for low
anterior resection syndrome. Colorectal Dis 17:762-771

Leroy A, Azais H, Giraudet G, Cosson M (2017) Quality of life
and symptoms before and after surgical treatment of rectovaginal
fistula. Prog Urol. https://doi.org/10.1016/j.purol.2016.12.001
Imoto A, Matsuyama A, Ambauen-Berger B, Honda S (2015)
Health-related quality of life among women in rural Bangladesh
after surgical repair of obstetric fistula. Int J Gynaecol Obstet
130:79-83

@ Springer

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Harb WJ (2015) Crohn’s disease of the colon, rectum, and anus.
Surg Clin N Am 95:1195-1210

Schlussel AT, Steele SR, Alavi K (2016) Current challenges in
the surgical management of Crohn’s disease: a systematic review.
Am J Surg 212:345-351

Targownik LE, Coneys JG, Dhillon AS (2016) Emerging issues
in the medical management of Crohn’s disease. Curr Opin Gas-
troenterol 32:103-109

Magro F, Gionchetti P, Eliakim R, Ardizzone S, Armuzzi A,
Barreiro-de Acosta M, Burisch J, Gecse KB, Hart AL, Hindryckx
P, Langner C, Limdi JK, Pellino G, Zagérowicz E, Raine T,
Harbord M, Rieder F, European Crohn’s and Colitis Organisation
(ECCO) (2017) Third European evidence-based consensus on
diagnosis and management of ulcerative colitis. Part 1: defini-
tions, diagnosis, extra-intestinal manifestations, pregnancy, can-
cer surveillance, surgery, and ileo-anal pouch disorders. J Crohns
Colitis. https://doi.org/10.1093/ecco-jcc/jjx008

Hoffmann M, Phillips C, Oevermann E, Killaitis C, Roblick UJ,
Hildebrand P, Buerk CG, Wolken H, Kujath P, Schloericke E,
Bruch HP (2012) Multivisceral and standard resections in col-
orectal cancer. Langenbecks Arch Surg 397:75-84

Byrnes JN, Schmitt JJ, Faustich BM, Mara KC, Weaver AL,
Chua HK, Occhino JA (2017) Outcomes of rectovaginal fistula
repair. Female Pelvic Med Reconstr Surg 23:124-130

Park SO, Hong KY, Park KJ, Chang H, Shin JY, Jeong SY (2017)
Treatment of rectovaginal fistula with gracilis muscle flap
transposition: long-term follow-up. Int J Colorectal Dis. https://
doi.org/10.1007/s00384-017-2784-x

Das B, Snyder M (2016) Rectovaginal Fistulae. Clin Colon
Rectal Surg 29:50-56

Hokenstad ED, Hammoudeh ZS, Tran NV, Chua HK, Occhino
JA (2016) Rectovaginal fistula repair using a gracilis muscle flap.
Int Urogynecol J 27:965-967

Lalwani S, Varma V, Kumaran V, Mehta N, Nundy S (2015)
Complex rectovaginal fistula-an experience at a tertiary care
centre. Indian J Surg 77:1142-1147

van der Hagen SJ, Soeters PB, Baeten CG, van Gemert WG
(2011) Laparoscopic fistula excision and omentoplasty for high
rectovaginal fistulas: a prospective study of 40 patients. Int J
Colorectal Dis 26:1463-1467

Mrak K, Uranitsch S, Pedross F, Heuberger A, Klingler A,
Jagoditsch M, Weihs D, Eberl T, Tschmelitsch J (2016) Diverting
ileostomy versus no diversion after low anterior resection for
rectal cancer: a prospective, randomized, multicenter trial. Sur-
gery 159:1129-1139

Gottgens KW, Smeets RR, Stassen LP, Beets G, Breukink SO
(2014) The disappointing quality of published studies on opera-
tive techniques for rectovaginal fistulas: a blueprint for a
prospective multi-institutional study. Dis Colon Rectum
57:888-898


https://doi.org/10.3205/000166
https://doi.org/10.1016/j.purol.2016.12.001
https://doi.org/10.1093/ecco-jcc/jjx008
https://doi.org/10.1007/s00384-017-2784-x
https://doi.org/10.1007/s00384-017-2784-x

	Surgical management of complicated rectovaginal fistulas and the role of omentoplasty
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Results
	Discussion
	References




