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Abstract
Fistulizing Crohn’s disease represents an evolving, yet unresolved, issue for multidisciplinary management. Perianal fistulas
are the most frequent findings in fistulizing Crohn’s disease. While enterocutaneous fistulas are rare, they are associated
with considerable morbidity and mortality. Detailed evaluation of the fistula tract by advanced imaging techniques is
required to determine the most suitable management options. The fundamentals of perianal fistula management are to
evaluate the complexity of the fistula tract, and exclude proctitis and associated abscess. The main goals of the treatment are
abscess drainage, which is mandatory, before initiating immunosuppressive medical therapy, resolution of fistula discharge,
preservation of continence and, in the long term, avoidance of proctectomy with permanent stoma. The management of
enterocutaneous fistulas comprises of sepsis control, skin care, nutritional optimization and, if needed, delayed surgery.
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Introduction
A ﬁstula (Latin term for pipe) is deﬁned as a chronic
tract of granulation tissue between two epithelial lined
surfaces.1 Fistula formation has been reported in 17–
50% of patients with Crohn’s disease in populationbased studies.2,3 According to one epidemiologic
study, 35% of the Crohn’s disease patients develop at
least one ﬁstula episode during the course of the disease. Of these ﬁstulas, approximately two thirds are
external (perianal 55%, enterocutaneous 6%) and one
third are internal.2 The cumulative incidence of ﬁstulizing Crohn’s disease is 21% after 1 year and increases to
50% after 20 years of diagnosis. Fistulizing episodes are
reported to recur in one third of patients.2
Perianal ﬁstulas in Crohn’s disease may originate
from infected anal glands at the dentate line and/or
penetration of ﬁssures or ulcers in the anorectal wall.4
The prevalence of perianal ﬁstulas varies according
to disease location: 12% in patients with isolated ileal
disease, 15% with ileocolonic disease, 41% with colonic
disease and rectal sparing and 92% with colonic disease
involving the rectum.3
Enterocutaneous ﬁstulas are associated with signiﬁcant morbidity and mortality due to septic

complications, metabolic and electrolyte abnormalities,
extensive skin damage and psychological disturbances.
In a Canadian cohort, enterocutaneous ﬁstulas in
Crohn’s were reported to occur most commonly in
areas of active luminal disease (77%) and, to a lesser
extent (23%), at the anastomotic site after surgical
resection, originating from an otherwise normalappearing bowel.5 The latter should therefore be considered a surgical complication unrelated to Crohn’s
disease.
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Here we review the classiﬁcation, diagnosis and
multidisciplinary management of ﬁstulizing Crohn’s
disease in clinical practice.

Classification of perianal fistulas
Several classiﬁcation systems are currently used in clinical practice to determine management strategy and to
evaluate treatment eﬃcacy.
The modiﬁed Parks classiﬁcation was developed to
avoid iatrogenic post-surgical incontinence, and supplies an anatomically precise description of the ﬁstula
tracts (superﬁcial, intersphincteric, trans-sphincteric,
suprasphincteric, extrasphincteric) in relation to the
external anal sphincter.6 The Perianal Crohn’s Disease
Activity Index is a functional index, which evaluates ﬁstula discharge, type of perianal disease, induration, pain
and restriction of activities, including sexual activities.7
The Fistula Drainage Assessment, used by several randomized controlled trials, was the ﬁrst index to measure
response to medical therapy, where a ﬁstula is deﬁned
closed ‘when it no longer drains despite gentle ﬁnger
compression’.8 An empiric approach to classifying perianal ﬁstulas as ‘simple’ or ‘complex’ is also used to guide
management; a simple ﬁstula is low, has a single external
opening, has no evidence of abscess, rectovaginal ﬁstula
or anorectal stricture, and may be associated with active
rectal disease.1 A tract is deﬁned as low when the internal
opening is located in the lower third of the anal canal. A
practical approach led to the development of a magnetic
resonance imaging (MRI)-based scoring system to
evaluate response to treatment. Remarkably, it includes
both anatomical components and activity features of
perianal ﬁstulas.9

Imaging of perianal fistulas in Crohn’s disease
Detailed evaluation of the ﬁstula tract is required to
determine the optimal management strategy. A physical
examination is conducted to assess the presence of perianal lesions (stenosis, ﬁssure and ulcer, in particular),
the number of external openings and active drainage.
Endoscopic examination of the rectum is essential to
detect active luminal disease. Imaging by rectal endosonography (EUS) and MRI yields information on the
anatomy of the ﬁstula tract, the relation to the external
sphincter, the number of tracts (single or multiple), the
location of internal (high or low) and external openings, and the presence of abscesses. The location of
the internal opening of the ﬁstula tract is especially
important when Seton drainage or surgery is considered. Abscesses are relatively common ﬁndings,
which often do not present as an emergency, but are
found during imaging. They are typically lined with
granulation tissue and ﬁlled with ﬂuid.
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Fistulography and computed tomography
Fistulography and pelvic computed tomography are no
longer considered adequate imaging modalities for perianal ﬁstulizing Crohn’s disease owing to their low diagnostic accuracy, radiation exposure and lack of ability
to evaluate the course of the tract in relation to anatomical structures.1 Advanced imaging procedures
include MRI and rectal EUS, each having their pros
and cons.

Anorectal EUS
EUS can be performed easily with limited costs,
although overall diagnostic accuracy is highly dependent on the operator’s experience. A cylindrical transducer with high frequency and 360 -view supplies
high diagnostic accuracy for simple ﬁstulas; however,
complex tracks may continue outside the view of the
device. It has a good detection rate for internal openings. Hydrogen peroxide installation through the external opening facilitates identiﬁcation of tracks and
diﬀerentiation between active ﬁstulas and ﬁbrous
scars, although the preferential ﬂow of hydrogen peroxide may prevent visualizing ﬁstula tracts to full
extent. Introduction of the endoluminal device can be
associated with discomfort and may become impossible
when stenosis is present.

MRI
As MRI is performed with an external coil it supplies
an unrestricted view of the extent of ﬁstula tracts with
high accuracy in both simple and complex ﬁstulas when
read by an expert (Figure 1). The intrinsic contrast of
MRI results in easy diﬀerentiation between active and
inactive disease, and simple identiﬁcation of complications. Although external coil MRI is less appropriate
for the detection of internal openings, sensitivity may
be increased with an endoanal coil, which, in contrast,
has a restricted view (similar to EUS) and availability,
and its use may also be limited by patient tolerance.10
Dynamic contrast enhanced MRI is a promising new
technique for monitoring disease activity, but currently
it is still limited to research.11 MRI is associated with
higher costs and limited accessibility for some
institutions.
Data on the superiority of EUS and MRI are conﬂicting.12–14 The use of either technique is therefore
determined by availability, expertise and preferences.
In general, EUS can be used when low, simple tracks
are expected, while MRI can be used in any patient and
especially when the presence of complex ﬁstula is suspected.14,15 (Table 1) Accurate determination of ﬁstula
course by MRI may decrease postoperative recurrence:
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Figure 1. (a) Axial T2-weighted turbo spin-echo shows a transsphincteric, horseshoe-shaped fistula (white arrow), with an internal
opening (black arrowhead). (b) Axial fat saturated T1-weighted turbo spin-echo after intravenous contrast medium administration (same
level as a). There is intense enhancement indicating extensive inflammation, but no abscess.

Table 1. Rectal endosonography (EUS) and MRI in the imaging of
perianal fistulas

Simple fistulas
Complex fistulas
High tracks/abscesses
Internal opening
Standard equipment
Costs
Availability
Comparison results

EUS

MRI

þþþ
þþ
þþ
þþþ
þ
þþ(þ)
/þþþ
þþ

þþþ
þþþ
þþþ
þþ
þþþ
þ
þþ
þþþ

recurrence was detected in 16% of cases where surgery
was guided by MRI versus a recurrence rate of 57% in
the absence of MRI.16

Examination under anesthesia
Examination under anesthesia (EUA) consists of visual
inspection, palpation and the passage of probes into
ﬁstula tracks. Experienced colorectal surgeons display
up to 90% accuracy in detecting and classifying perianal ﬁstulas. In addition to diagnostic beneﬁt, the
examination oﬀers a possibility of immediate intervention for drainage or Seton placement.1
A prospective blinded study of 32 patients with suspected perianal Crohn’s disease showed that the accuracy of EUA, MRI and EUS were all excellent (91%,
87% and 91%, respectively). The combination of any

two modalities increased the accuracy to 100%, and the
combination of EUS or MRI with EUA changed surgical management in 10–15% of patients.13 Therefore,
the combination of two modalities has been suggested
as the optimal approach to evaluate ﬁstula anatomy.

Key messages for imaging perianal fistulas
. To determine the optimal management strategy,
detailed information is needed about the complexity
and activity of the ﬁstulas, accompanying abscesses,
proctitis and relevant perianal lesions.
. Rectal EUS and MRI are the preferred imaging
techniques for perianal ﬁstulas.
. EUS is easy to use in the hands of an experienced
operator with limited costs and is accurate in evaluating simple ﬁstulas.
. MRI is accurate in both simple and complex ﬁstulas,
and its use prevents postoperative recurrence.
. The combination of any two modalities of EUA,
EUS and MRI increases accuracy to 100%; therefore, a combination is suggested for optimal
evaluation.

Management of perianal fistulizing Crohn’s
disease
The main goals of treatment in perianal ﬁstulizing
Crohn’s disease are abscess drainage prior to initiating
immunosuppressive therapy, resolution of ﬁstula discharge, preservation of continence and avoidance of
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proctectomy with stoma. Most frequently, a ﬁstula is
preceded by a perianal abscess, which can drain spontaneously or requires intervention.
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induce statistically signiﬁcant ﬁstula closure compared
with placebo in randomized control trials.29,30

Surgical management
Medical management
Medical management is determined by the degree of
active drainage and complexity of the ﬁstulas, and the
presence of associated proctitis. Corticosteroids and
5-aminosalicylic acid are not beneﬁcial in the treatment
of ﬁstulizing disease. Uncontrolled case series and a
single, underpowered randomized control trial indicate
improvement of symptoms using the antibiotics metronidazole and ciproﬂoxacin; however, drainage resumes
on cessation of treatment.17–20 Antibiotics are still
advised as ﬁrst-line therapy to reduce inﬂammation in
the tissues surrounding ﬁstulas. Additional thiopurin
maintenance treatment has been shown to improve outcome.21 According to data from a randomized control
trial and a meta-analysis, thiopurins result in ﬁstula
closure in 31% of patients compared with 6% of placebo-treated patients, and a decreased discharge in
54% of cases compared with 21% of placebo
cases.22,23 Tacrolimus was shown to be eﬀective in
improving ﬁstula drainage in a single randomized control trial with a short-term follow-up; however, it failed
to induce ﬁstula healing. Furthermore, tacrolimus use
was limited by frequent toxicity.24 Data on cyclosporine come from uncontrolled case series with low patient
numbers, and response to treatment is, generally, rapidly lost upon drug withdrawal.25 Several trials examined the beneﬁt of anti-tumor necrosis factor (TNF)
treatment for ﬁstulizing Crohn’s disease. Inﬂiximab
5 mg/kg, administered at weeks 0, 2 and 6, induced ﬁstula closure in 46% of patients compared with 13% of
placebo-treated patients at week 18.8 Maintenance
treatment with inﬂiximab was shown to be beneﬁcial
in the ACCENT II trial. Patients with actively draining
ﬁstulas received open-label treatment with inﬂiximab
5 mg/kg at weeks 0, 2 and 6, and responders (69%)
were then randomized to maintenance treatment with
IFX 5 mg/kg every 8 weeks for 1 year. Complete ﬁstula
closure after 1 year was observed in 36% of patients
versus 19% of those receiving placebo. The median duration of ﬁstula closure in these responders was 40 weeks
versus 23 weeks in the placebo group.26 Interestingly, in
a small randomized control trial, ciproﬂoxacin was
shown to further reduce ﬁstula drainage in the short
term, when administered together with inﬂiximab.27
The long-term eﬃcacy of adalimumab on ﬁstula closure
was evaluated in the CHARM study as a secondary endpoint. It was shown that 30% of patients with draining
ﬁstulas had complete closure versus 13% of the placebotreated group at both weeks 26 and 56 of adalimumab
maintenance treatment.28 Certolizumab pegol did not

All ﬁstulas are potential sources of sepsis; therefore,
obtaining drainage is fundamental in all locations to
prevent abscess formation. In the case of perianal ﬁstulas non-cutting loose Seton drainage is the method of
choice to maintain tract patency and to avoid recurrent
abscesses. When a perianal abscess is, nevertheless, present, surgical drainage is essential. The timing of the
removal of Seton drains varies between centers, as controlled data are lacking. The maintenance of drainage
and the presence of a persisting tract should be weighed
against each other. In general, Setons can be removed
when ﬁstula discharge reduces. If uncertainty remains,
repeat imaging is advised. Further surgical procedures
are only considered in the absence of associated proctitis, stenosis, signiﬁcant ulcer or ﬁssure. For symptomatic, simple superﬁcial, low intersphincteric and selected
low trans-sphincteric ﬁstulas, ﬁstulotomy or lay-open is
a safe method of choice, and oﬀers a 81–100% healing
rate.31,32 In trans-sphincteric ﬁstulas the ligation of
intersphincteric ﬁstula tract technique is a novel
option if the tract has matured into a ﬁbrotic tube
with granulation tissue enabling ligation and transection.33 For the treatment of high ﬁstulas, there are currently three further options: mucosal advancement ﬂap
procedure and ﬁlling of the perianal ﬁstula tract with
bioprosthetic plugs or glue. The mucosal advancement
ﬂap procedure is the most established method, which is
suitable for high tracts, as well as for rectovaginal ﬁstulas with a 64% (33–92%) success rate, although in the
latter the recurrence rates are high.34 Bioprosthetic
plugs of biologically absorbable porcine intestinal submucosa have been reported to induce 75–86% ﬁstula
closure.35–38 Although an open-label multicenter randomized control trial demonstrated initial success with
ﬁbrin glue (38% vs 16% of patients in clinical remission
at week 8, ﬁbrin glue vs observation-only, respectively),
only 20% of patients were in clinical remission upon
long-term follow-up.39 A prospective, randomized
single-center trial failed to demonstrate improved outcome with ﬁbrin glue when administered as an adjunct
treatment to ﬂap repair.40 Stem cell-based therapy has
been investigated in a phase I and a phase II multicenter
randomized controlled trial.41,42 In the phase II trial 49
patients were randomized to treatment with ﬁbrin glue
or ﬁbrin glue and intraﬁstular stem cell treatment: ﬁstula
healing was observed in 16% versus 71%, respectively,
at week 8. Upon long-term follow-up the recurrence rate
was 17.6%. A major drawback of this study is that perianal ﬁstulas were associated with Crohn’s disease in less
than a third of the patients (14/49). In a small,
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uncontrolled cohort of 10 patients, sustained complete
closure (7 cases) or incomplete closure (3 cases) of ﬁstula
tracks was seen after intraﬁstular injection of autologous
bone marrow-derived mesenchymal stromal cells upon
12 months of follow-up.43 Failure to control perianal
ﬁstulas may ultimately result in a diverting stoma or in
proctectomy with a permanent stoma. As these patients
with debilitating disease are often on concomitant
immunosuppression, it is notable that no relationship
between the perioperative use of inﬂiximab or immunosuppressants and the development of postoperative
complications has been established.44 It shall also be
taken into account that inﬂammatory bowel disease
(IBD) patients are at increased risk of perioperative
morbidity, with special regard to thrombotic complications; consequently, careful preparation and thrombosis
prophylaxis is mandatory.45

Key messages for management of perianal
fistulas
. Optimal treatment requires close multidisciplinary
teamwork of radiologists, gastroenterologists, surgeons and IBD specialist nursing staﬀ.
. The goals of treatment are resolution of ﬁstula discharge, preservation of continence, avoidance of
proctectomy and stoma.
. Adequate abscess drainage is mandatory prior to
immunosuppressive medical therapy.
. The cornerstones of treatment are non-cutting Seton
placement, antibiotics and anti-TNF therapy.
. Further surgical procedures are only considered in
the absence of proctitis.
. Fistulotomy has high success rate for superﬁcial and
low intersphincteric ﬁstulas.

Management of enterocutaneous fistulas in
Crohn’s disease
Mortality rates in patients with enterocutaneous ﬁstula
remain disproportionately high ranging between 6%
and 33%.46,47 Although the leading cause of death is
sepsis, increased mortality has been associated with
high initial ﬁstula output, the presence of complications,
co-morbidities, low serum albumin level and age.47–49
The general principles of management include extended
conservative treatment and delayed surgery when
necessary.

Medical management
Medical management can be divided into immediate,
early and late care. Immediate care is focused on
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identiﬁcation and aggressive treatment of intraabdominal sepsis, correction of ﬂuid and electrolyte
disturbances, skin care and pain control.50 Early treatment should comprise initiation of nutritional support,
control of ﬁstula output, psychosocial assessment, and
mobilization. Currently, there is no evidence to support the superiority of total enteral or parenteral
nutrition.50–52 Total parenteral nutrition decreases
gastrointestinal secretion, which might be advantageous in high output ﬁstulas (with an output of
more than 500 ml per 24 h), though there is no clear
evidence for increased likelihood of spontaneous ﬁstula closure. However, enteral nutrition prevents
mucosal atrophy and bacterial translocation. Taking
these into consideration, enteral nutrition is preferably
applied, together with supplemental parenteral nutrition, if necessary, to avoid malnutrition. Fistuloclysis
and reinfusion of ﬂuid from the proximal ﬁstula into a
distal mucous ﬁstula have both been described to have
beneﬁcial eﬀects in case series.53 The role of immunonutrition with glutamin or arginine preparations
remains controversial.50 Reduced ﬁstula output can
be achieved by restricted intake of hypo-osmolar
ﬂuids, intake of electrolyte mix with high concentrations of sodium and glucose, the use of antisecretory
agents (such as proton pump inhibitors and somatostatin or octreotide) and by antimotility agents
(loperamide, codeine).50 The value of somatostatin
and analogues in the treatment of enterocutaneous ﬁstulas is controversial.54,55 Fistula closure was evaluated in a recent meta-analysis, which showed that
both somatostatin and octreotide increased the likelihood of ﬁstula closure. However, enterocutaneous ﬁstulas were mostly of postoperative origin; therefore,
results may be of limited value with regard to
Crohn’s patients.55 Weighing potential beneﬁts against
side eﬀects has led many centres to exclude octreotide
from standard management regime.56 There is a
marked lack of randomised controlled trials on the
eﬀect of immunosuppressive treatment. Only a small
subgroup of patients involved in the ACCENT II trial
had enterocutaneous ﬁstulas; however, no subgroup
analysis has been performed.26 Small case series are
controversial regarding the eﬀect of inﬂiximab treatment on enterocutaneous ﬁstulas.57,58 It is suggestive
that in cases where ﬁstulas occur at areas of active
luminal disease, immunosuppressive medication
would have a beneﬁcial eﬀect; however, ﬁstulas
developing at anastomotic sites will not respond to
such treatment. Late patient care should involve the
anatomical assessment of the ﬁstula and evaluation of
gut length and quality. Only after all these issues have
been adequately dealt with, and at least 2 months have
been given for the ﬁstula to close spontaneously,
should operative treatment be contemplated.
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A useful acronym to represent conservative treatment is ‘SNAP’, which represents management of
sepsis and skin care, nutritional support, deﬁnition of
intestinal anatomy and development of a surgical
procedure.

endpoint are scarce. Therefore, management protocols
mainly rely on retrospective reviews from large specialist centres. All agree that optimal patient management
for ﬁstulizing Crohn’s disease require close multidisciplinary teamwork.

Surgical management

Funding

Early surgery should be restricted to the treatment of
otherwise unmanageable intra-abdominal sepsis and
hemorrhage.51 Successful surgery requires resection of
the aﬀected abdominal wall, the ﬁstula tract and the
aﬀected bowel segment, which is associated with
lower recurrence rate compared with over-sewing.59
The re-anastomosed bowel should be separated from
the abdominal wall if possible, with omental fat. For
complex ﬁstulas often a signiﬁcant portion of the
abdominal wall needs to be resected. In these cases a
human acellular dermal matrix has been reported to
successfully reconstruct the defect.60 In the only prospective study, where one third of the patients with
enterocutaneous ﬁstulas (mostly postoperative) had
Crohn’s disease, successful healing was reported to be
63%.61 Clinical trials are currently being performed to
evaluate the eﬀect of stem cell injections on healing of
enterocutaneous ﬁstula.62 In conclusion, owing to the
intrinsic bowel pathology and the poor quality of the
abdominal wall due to multiple abdominal operations,
the recurrence rate remains high.59

Key messages for management of
enterocutaneous fistulas
. Optimal treatment requires close multidisciplinary
teamwork of radiologists, gastroenterologists, surgeons, dietician and a dedicated stoma nurse.
. A useful acronym to represent the conservative treatment is ‘SNAP’, which represents management of
sepsis and skin care, nutritional support, deﬁnition
of intestinal anatomy and development of a surgical
procedure.
. Surgery should be delayed until both local and systemic conditions have been optimized.
. Successful surgery requires the resection of the bowel
associated to the ﬁstula.
. Recurrence rates remain high after surgery.

Conclusions
Management of patients with ﬁstulizing Crohn’s disease remains a considerable challenge. In spite of a
growing medical and surgical treatment repertoire, randomized control trials with ﬁstula healing as a primary
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