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Introduction 

Crohn’s disease (CD), characterized by idiopathic transmural inflammation anywhere along

the gastrointestinal (GI) tract, is increasing in incidence worldwide for unknown reasons. The

transmural inflammation can result in inflammatory, stricturing, or penetrating (fistulizing) phe-

notypes, all of which are notoriously difficult to treat. When a patient has inflammatory disease,

medical immunosuppressive therapy with corticosteorids, immunomodulators, or biologics may 

be helpful before a fibrostenotic disease process starts. Once there is fibrosis, bowel damage is

difficult to reverse, and proximal fistulizing disease may develop. Fistulizing disease, one of the

most notoriously difficult disease manifestations can also occur anywhere along the GI tract,

affecting portions as proximal as the duodenum or as distal as the anus with perianal and rec-

tovaginal fistulas (RVFs). 
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Unfortunately, fistulas represent a frequent manifestation of CD, affecting up to 50% of pa-

ients. Fistulizing CD includes perianal (55%), entero-enteric (24%), RVF (9%), entero-cutaneous

6%), entero-vescical (3%), and entero-intrabdominal (3%) fistulas. 

The presence of perianal fistulizing CD (PFCD) should be considered as a distinct disease phe-

otype from luminal fistulizing disease and, according to some authors, is a marker of increased

isease severity if present at initial diagnosis, with faster progression from an inflammatory phe-

otype too a stricturing/penetrating pattern, thereby requiring a multidisciplinary approach. The

odified Parks classification describes the perianal fistula tract in relation to the external anal

phincter and crucially influences the management (medical or surgical). The number of external

penings, fluctuation, presence of RVF fistula, and/or rectal stricture has been also included into

classifying" perianal CD by the American Gastroenterological Association in order to improve

he therapeutic strategy. 

The etiology of fistulizing CD is largely unknown, but it is considered the result of multi-

actorial interplay between genetic, immune-related, environmental, and infectious factors. The

ransmural inflammation predisposes CD patients to fistula formation, but the first step in this

rocess is generally assumed to be tissue destruction. In particular, increased tissue levels of

issue growth factor beta (TGF- β) produce epithelial-to-mesenchymal cell transition and matrix

etalloproteinases alter the structure of the tissue, leading to fistula formation. 

In this monograph, we discuss the epidemiology of fistulizing disease, the various anatomical

ocations of fistulizing disease, and various treatment approaches to provide an overview of an

mportant, and difficult to manage, phenotype of CD. 

pidemiology, Classification, and Pathophysiology 

CD is a chronic inflammatory bowel disease (IBD) that can affect the entire GI tract, including

he anus, and can be complicated by the development of fibrotic strictures, perforation, abscess

ormation, and fistulization. The most common age at diagnosis is between 15 and 30 years, with

 second peak between 50 and 70 years. 1 CD is one of the most expensive diseases to treat, 2

epresenting a socioeconomic burden with substantial direct and indirect costs to the healthcare

ystem and society. 3 

Fistulizing CD comprise perianal (55%), entero-enteric (24%), RVF (9%), entero-cutaneous (6%),

ntero-vesical (3%), and entero-intrabdominal (3%) fistulas. 4 Perianal manifestations of CD were

rst described by Bissell in 1934, 5 2 years prior to subsequent description of perianal fistulas by

urrill Crohn’s in 1936, 6 who actually failed to mention the link between regional enteritis and

erianal disease. 

A few years later, after the first report on CD, Morson and colleagues 7 described the presence

n some patients of perianal non-caseating granulomas and fistulas several years before the on-

et of intestinal CD. In fact, it has been demonstrated that perianal fistulas may even precede

he diagnosis of CD by some years. 8 

pidemiology 

The incidence of CD worldwide ranges between 0.1 and 16 per 10 0,0 0 0 population per year, 9

ith no association with gender 4 , 10 or body-mass index 11 , and with a north to south gradient

etected in Europe. 12 Perianal fistula represents a frequent manifestations affecting up to 50% of

atients with CD, 4 , 13-15 with a lifetime risk that has been reported to be between 20% and 40%

n referral IBD centers. 16-19 

The presence of PFCD is definitely to be considered as a distinct disease phenotype and, ac-

ording to some authors, is a marker of more severe disease if present at initial diagnosis, with

 faster progress from inflammatory to stiucturing or penetrating and requiring different thera-

eutic strategies. 20 In fact, according to Eglinton and colleagues 21 the mean age at the time of
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diagnosis was 8.1 years younger for those with PFCD ( P < 0.0 0 01), with a significatively longer

disease duration in the perianal disease group. 

In several population-based cohorts studies, the incidence of PFCD patients is estimated to be

between 13% and 28% 

4 , 22-25 and in approximately 10% of patients is the initial manifestation of

CD, independently from luminal inflammation, 4 , 22-25 although 95% of patients develop perianal

fistulas in parallel with luminal disease. 26 Moreover, a population-based study by Schwartz and

colleagues stated that the cumulative incidence 10 years after the diagnosis of CD was 33%, and

50% after 20 years. 4 

Data are inconsistent regarding the prevalence of PFCD in patients with racial and ethnic

differences. 27 A retrospective study of 830 patients recruited from 6 different centers showed

that African Americans were more likely to develop PFCD compared with Caucasians. 28 These

results were consistent with those reported in the study by Cosnes and colleagues, 29 in which

non-Caucasian race appears to be associated with PFCD. Conversely, in a cross-sectional study

conducted in all adult patients with CD treated with infliximab (IFX) there were 88 out 333

(29.3%) patient with perianal disease. Among those patients, 54.5% were white, 20.5% were

African American, 22.7% were Hispanic and 2.3% were Asian. 30 

The incidence of PFCD may be associated with luminal disease location as the finding of

PFCD is 3 times greater in patients with Crohn’s colitis than those in with ileitis. 25 , 30 In this

context, perianal fistulas were reported in 12% of patients with small bowel CD, 15% with com-

bined ileocolonic CD, 41% with colonic CD without rectal involvement, and 92% of CD with rectal

involvement. 4 , 23 , 25 , 30 

Another frequent form of the penetrating disease is represented by RVF. RVF remains the

most challenging manifestation of PFCD and may occur in 5.2%-10 % of patients comprising the

second major cause of RVF behind obstetric trauma. 31 , 32 The majority of CD RVF are low or even

anovaginal and may arise from rectal ulcerations or infection of anterior anal glands. 

Fistula-associated tumors are rare but increasingly reported and mucinous adenocarcinoma

(59%) is the most common malignancy described in long-standing chronic perianal fistulas, fol-

lowed by squamous cell carcinoma (31%). 32 , 33 

Classification 

Perianal fistulas are traditionally classified using the anatomical nomenclature described by

Parks and colleagues. 34 This classification was based on their location with respect to the ex-

ternal sphincter. Other classifications, such as St. James’s Hospital classification 

35 or Cardiff clas-

sification, 36 have been used but have been abandoned for their difficult use in daily clinical

practice as well as for a low level of evidence. 37 Regardless, in a subset of patients with CD,

the penetrating nature of the disease can bring gradual destruction of the sphincter with subse-

quent incontinence. For this reason, perianal fistulas require a separate subclassification, being a

predictor of more aggressive disease course in patients with CD. 

The Vienna Classification 

38 for CD does not mention perianal and luminal fistulae, but the

recent Montreal classification provides a modifier for perianal disease, 39 underlining the impact

of the disease manifestation. In order to improve the therapeutic strategy and the prognosis,

the American Gastroenterological Association (AGA) proposed a new 5-item classification divid-

ing perianal fistula into simple or complex ( Fig 1 , Table 1 ) considering anatomical position, the

number of external openings, fluctuation, the presence of RVF fistula, and/or rectal stricture. 13 

Pathophysiology 

The etiology of CD remains largely unknown, but it is considered the result of a multifac-

torial interplay between genetic, immune-related, environmental, and infectious factors. Current 

theories suggest an aberrant mucosal immune response to commensal gut flora in genetically

susceptible individuals. 
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Fig. 1. American Gastroenterological Association (AGA) classification of Perianal fistulizing crohn’s disease. Adapted from 

Sandborn et al. 40 by Kotze et al. 41 

Table 1 

American Gastroenterological Association (AGA) classification of perianal fistulizing Crohn’s disease. 

Simple fistula Complex fistula 

Anatomical position (above or below the dentate line) Low High 

External opening One single Multiple 

Pain/fluctuation Never May be associated 

Rectovaginal fistula Never May be associated 

Anorectal stricture Never May be associated 
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The transmural inflammation predisposes CD patients to fistula formation, but the first step

n this process is generally assumed to be tissue destruction. In this context, several studies

uggested the role of epithelial-to-mesenchymal-transition (EMT) as a driving force behind the

evelopment of fistulizing CD with TGF- β the principal inducer of EMT. In fact, 70% of CD fistula

racts are covered by a thin basement membrane layer of myofibroblast-like cells, the so-called

transitional cells,” that show mesenchymal features, 16 as a result of the downregulation of ep-

thelial cell specific proteins such as E-cadherin, and upregulation of mesenchymal cell proteins

uch as alpha smooth muscle actin and vimentin. 

EMT was first described in 1908 by Frank Lillie 42 and plays a major role in both physio-

ogical and pathological processes, such as embryogenesis, organ development, wound healing,

issue remodeling, and cancer progression. During EMT epithelial cells lose apicobasal polarity

nd epithelial-specific cell contacts, gaining properties of mesenchymal cell, (ie, enhanced motil-

ty and cell spreading). 43 The reduced migratory potential of CD fistula tract cells stimulate the

igration of epithelial cells towards the defect undergoing EMT with the aim of repair the mu-

osal barrier. These processes could be an attempt of the intestinal nonimmune cells to close

eep tissue defects and result in the formation of transitional cells with both epithelial and

esenchymal cell markers. 

Myofibroblasts can also contribute to fistulizing CD by secreting matrix metalloproteinases,

ringing an aberrant healing process and tissue destruction. 44 Unfortunately, further studies are

eeded to confirm the role of EMT due to the demonstration of similar results in non-CD fistu-

ae. 

Recently, the introduction of genome-wide association study led to the identification of many

enetic loci as well as new mechanisms such as autophagy undoubtedly with a undoubetedly

ole in CD pathogenesis. However, the contribution of this genetic loci alone is modest with-

ut an interplay with other factors. 45 A nucleotide-binding oligomerization domain containing 2

NOD2), also known as caspase recruitment domain-containing protein 15, is the first identified
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CD susceptibility gene. 46 It is an intracellular protein, encoded by the NOD2 gene located on

chromosome 16, involved in controlling commensal bacterial flora in the intestine. 47 Primarily,

NOD2 is required for optimal innate immune signaling and its inactivation can bring to a dis-

missed bacterial killing. Current evidence suggests that the NOD2 gene variant is the most well-

established genetic variation linked to the onset of CD, playing a role in 27% of patients with

CD. 48 Other genetic variations in genes such as ATG16L, IRGM, IL23R, TNFSF15, and OCTN (IBD5)

have strongly been linked with CD. 48 In particular, the IBD5 haplotype variants were strongly

associated with perianal complications of CD. 49 

Summary 

CD is a severe chronic and potentially debilitating GI disease that represents a heavy burden

for patient’s quality of life and the healthcare system. Unfortunately, the etiology remains in-

completely understood even if it is generally accepted that it results from a complex interaction

between an aberrant immune response and genetic, environmental, and microbial factors. 

Fistulas are a frequent manifestation that may develop in approximately one third of patients

with CD. In this context, perianal fistula has been shown to be a distinct disease phenotype

being associated with distal intestinal involvement and a more severe CD course. For this reason,

a good subclassification is crucial to improve the therapeutic strategy and the prognosis. 

Perianal Fistulizing Disease 

Presentation and Symptoms 

Initial Presentation 

Overall, 26% of patients with CD have perianal disease, and typically present to their gas-

troenterologist or directly to colorectal or general surgeons with complaints of one or several

of the following signs and symptoms: new warm, erythematous, painful perianal lump, with or

without drainage. 22 If the patient is already on medical therapy for CD, they may have atypical

presentations and lack some of the aforementioned signs and symptoms. Patients may complain

of pelvic pain alone. These patients clinically have an un-drained perianal or ischiorectal (eg,

perirectal) abscess and require an examination under anesthesia (EUA) for source control. Rarely,

patients with new or known fistulizing perianal CD may present dramatically with necrotizing

fasciitis of a perianal source, often in the thigh or vulvar area. 50 , 51 

The most common presentation for patients with known CD, who typically present or call

their gastroenterology team, is intermittent perianal drainage. The disease process follows a

cyclical course of quiescence, followed by swelling and pain, spontaneous drainage, then res-

olution and quiescence. Clinically, these patients have a fistula-in-ano. 

There is a subgroup of patients who do not carry a diagnosis of CD who have complicated

fistulizing perianal disease, presumably cryptoglandular in origin. These patients have typically

already undergone multiple operations and been referred to a colorectal surgeon. They are eval-

uated for CD with colonoscopy, enterography, and laboratory studies (C-reactive protein, fecal

calprotectin), referred to a gastroenterologist, and ultimately it is found that 5% of CD patients

have isolated perianal disease with the diagnosis typically made by the colorectal surgeon in

combination with the multidisciplinary team. 4 

Subsequent Presentations 

After the initial presentation, future presentations typically are of the intermittent perianal

drainage type mentioned above, often in close proximity to a prior seton, fistulotomy, incision

and drainage site, or other surgical procedure. However, in contrast to purely cryptoglandular

patients, CD patients, upon new or subsequent presentation, may present atypically and tend to
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break the rules” both for initial and subsequent presentations. Specifically, it is often observed

hat Goodsall’s rule may not apply, with curvilinear and radial tracts, with side-sinus tracts, cir-

umferentially. 52 

Patients with penetrating proctocolitis may present with pelvic pain and purulent drainage

er ani, and the index of suspicion may prompt one of the imaging modalities noted below to

iagnose a supralevator abscess preoperatively. 53 

mmunosuppressed Patients 

Great care should be taken in immunosuppressed patients with perianal disease. These pa-

ients may present in a more protean manner and harbor occult large ischiorectal or supralevator

bscesses without the typical signs of sepsis. When these patients present, and there is an ade-

uate index of suspicion, every effort should be made to either proceed directly to the operating

oom for an EUA and incision and drainage, and it is not unreasonable to obtain fast-track imag-

ng, preferably a pelvic magnetic resonance imaging (MRI) fistula protocol, or pelvic computed

omography (CT) scan, especially if one suspects a supralevator abscess. 54 

referred Imaging and Diagnostics 

RI Fistula Protocol 

For patients with recurrent and complex fistulizing perianal CD, dedicated pelvic MRI, after

 proper EUA (ie, with dilute hydrogen peroxide, etc.) is most helpful as an adjunct to delin-

ate complex fistulous anatomy. 55 This technology, with high-powered fields of view, T1, T2,

AVA, fat-saturation, and other sequences, with an experienced radiologist, has a very high sen-

itivity for differentiating various fistulous features. 56 These include internal/external sphincter

nvolvement, fistula side branches (eg, sinus tracts), anovaginal vs RVF fistulae, undrained fluid

ollections, the presences of setons, and burnt out fibrotic sinus tracts. 57 

There are several roles for MRI in patients with CD. The first is preoperatively in patients

resenting with suspected complex fistulae to (1) provide a road map for the EUA and (2) as

 baseline study which can be used for future comparison in patients with complex fistulae in

he setting of future flares and exacerbations. The second is postoperatively, as an adjunct to

thorough) EUA, while on medical therapy – typically with draining seton(s), for identification

f occult disease in patients whose disease is refractory to combined medical and surgical ther-

py. Thus, MRI of the pelvis is especially useful in patients with a more aggressive penetrating

henotype. 

Finally, we note that the vast majority of patients with CD will have active or quiescent bowel

nvolvement, and often when they are having a perianal flare they will have concurrent active

roctocolitis and or enteritis. 58 At this time MR enterography (MRE) may be performed concur-

ently with MR of the pelvis, given that the fistula protocol with high-powered fields of view

nd dedicated sequences are not compromised. 

ndorectal Ultrasound (ERUS) 

Endorectal ultrasound, especially when combined with EUA, has a sensitivity and specificity

pproaching 100%. However, in the modern era pelvic MRI is preferred for several reasons in-

luding the fact that it is less invasive, operator independent, and the images are somewhat

arder to interpret than MRI. That being said, ERUS definitely has a role in the assessment of the

nal sphincter complex and defects, such as after gynecologic and other traumatic injury to the

nternal sphincter and external sphincter. The utility of ERUS is increased when 3-dimensional

ltrasound is applied. 59 

T Scan 

Although pelvic MRI/MRE is preferred for the assessment of fistulizing perianal/enteric

D, especially in the elective setting, during off-hours in the emergency department an ab-

ominopelvic CT scan with and without contrast is often obtained. 58 This may be very help-
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Fig. 2. Main target components in perianal fistulizing Crohn’s disease and need for a combined medical-surgical ap- 

proach. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ful in delineating moderate to large ischiorectal and supralevator abscesses, and even perianal

abscesses, but is less helpful for fistulae. 

Of note, CT enterography (CTE), especially at IBD centers utilizes low radiation protocols with

one third of the radiation of traditional protocols, thus increasing its utilization. That being said,

MRI of the pelvis with fistula protocol is preferred for perianal disease and if needed, we rec-

ommend combined MRI/MRE. 

Anorectal Manometry (ARM) 

Similar to ERUS, anorectal manometry has a role in assessing, indirectly, current functional

capacity of the anal sphincter complex and in ruling out pelvic floor dysfunction. There is con-

sensus that pregnant patients with active perianal CD are best served by caesarian section, and

for those with prior peripartum sphincter injury, in conjunction with ERUS, ARM can provide

adjunct data to individualize surgical decision making in these and other at-risk patients. 60 The

goal, in the setting of a current or potentially compromised sphincter complex, is to minimize

the risk of fecal incontinence given the specter of iterative small or large bowel loss and chronic

diarrhea. 

Flexible Endoscopy 

Colonoscopy obviously has a key role via intubation of the terminal ileum to assess for ter-

minal ileitis, but colonoseapy, as well as flexible sigmoidoscopy/proctoscopy, with rectal biop-

sies is also useful in assessing for active or microscopic proctitis. Active proctitis is generally

a contraindication to more definitive surgical procedures such as endorectal advancement flaps.

Colonscopy also has an evolving role in the assessment of squamous cell neoplasia as an alterna-

tive/variation of high-resolution anoscopy when combined with methylene blue dye, especially

given the increasingly recognized association of fistulizing perianal CD with anorectal cancer. 61 

Medical Therapy 

Currently, the pathophysiology of PFCD is based on 2 different com ponents: inflammatory

and mechanical ( Fig 2 ). Medical therapy targets the inflammatory component whereas surgery

addresses the mechanical component. Treating both in combination leads to better outcomes for

CD patients. 
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Table 2 

Summary of conventional medical therapy in the management of perianal fistulizing crohn’s disease. 

Medication Year of 

publication 

Author Type of study Number of 

patients 

Efficacy 

with agent 

Efficacy with 

placebo 

AZA/6-MP 1995 Pearson et al. 64 Meta-analysis 41 54% ∗ 21% ∗

Metronidazole 2009 Thia et al. 62 Randomized controlled trial 7 0% † 12.5% † 

Ciprofloxacin 2009 Thia et al. 62 Randomized controlled trial 10 30% † 12.5% † 

∗ Clinical remission. 
† clinical response and remission. 

AZA, azathioprine; MP, mercaptopurine. 
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There are clear limitations regarding conventional medical therapy for the management of

erianal fistulas in CD. Steroids and aminosalicylates do not have any efficacy in perinaal fis-

ulizing CD and are not indicated in any treatment algorithms. 37 Antibiotics such as metron-

dazole and ciprofloxacin have also been tested in this phenotype of CD, again with limited

fficacy. 62 Their use is often associated with symptom improvement, but long-term antibiotic

onotherpay is limited due to adverse events and poor efficacy. The use of antibiotics in com-

ination with other classes of medications (eg, anti-TNF agents) in complex fistulas improves

ymptomatic response and prevents abscess formation. A prospective evaluation of ciprofloxacin

ith adalimumab vs adalimumab alone demonstrated higher rates of fistula closure with com-

ination therapy compared to adalimumab monotherapy alone. 63 

Despite worldwide adoption of thiopurines for CD, there is lack of evidence regarding thiop-

rines (azathioprine and 6-mercaptopurine) in the setting of PFCD. One meta-analysis demon-

trated a clinical response rate of 54% with azathioprine compared to 21% with placebo, but that

eserves careful interpretation. 64 The use of thiopurines as monotherapy in PFCD is currently not

ecommended, but their association with anti-TNF agents leads to encouraging results in clini-

al response. Calcineurin inhibitors (as cyclosporine) and methotrexate are not recommended as

rst-line agents in PFCD. Findings of conventional therapy are summarized in Table 2 . 

Anti-TNF agents such as IFX and adalimumab (ADA) are considered the most effective class of

edical therapy in the management of perianal fistulas in CD. IFX was studied prospectively in 2

pecific trials that included exclusively a population of patients with fistulizing disease. Present

nd colleagues demonstrated the efficacy of IFX by a reduction of 50% of fistula drainage (68%

n patients with 5 mg/kg vs 26% in placebo; P = 0.002) and complete fistula healing (55% with

 mg/kg vs 13% in placebo; P = 0.001). 65 Sands and colleagues in the ACCENT II trial described

onger time to loss of response to IFX in patients maintained with the agent in a dose of 5

g/kg every 8 weeks compared to placebo ( > 40 weeks vs 14 weeks; P < 0.001). After one year,

omplete fistula healing was observed in 36% of receiving patients under IFX compared with 19%

ith placebo ( P = 0.009). 66 

Data with ADA in the management of PFCD comes from further analysis of the CHARM trial

nd other small studies. A meta-analysis which included 7 studies with 379 patients demon-

trated efficacy of this agent in treating perianal fistulas secondary to CD. 67 , 68 Complete fistula

losure was observed in 36% of the cases (95% CI: 0.31-0.41) and partial fistula response was de-

cribed in 31% of the cases (95% CI: 0.031-0.61). The only prospective evaluation with ADA in the

anagement of PFCD is derived from the ADAFI trial, which was designed to test concomitant

iprofloxacin in efficacy, with similar numbers in terms of response and closure. 63 Data from

ertolizumab pegol is also derived from further analysis of the PRECISE trial, where fistula heal-

ng was observed in 36% of patients with the drug compared to 17% with placebo ( P = 0.038). 69

ata with other biologics with different mechanisms of action, such as vedolizumab and ustek-

numab, are limited and these agents are not considered as first line biologics in patients with

FCD. In addition recent evidence suggests higher efficacy in patients with higher serum levels,

aising the question if the dose for PFCD with anti-TNF agents should be the same as luminal

isease, for example. 70 A summary of the efficacy of anti-TNF agents in PFCD is described in

etail in Table 3 . 
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Table 3 

Main studies with efficacy data from anti-TNF agents in perianal fistulizing Crohn’s disease. 

Agent Year of 

publication 

Author Type of study Fistula closure/ 

response as 

primary endpoint 

Number of 

patients on 

anti-TNF agent 

Fistula 

closure (%) 

IFX 1999 Present et al. 65 Randomized controlled 

trial 

Yes 94 55% 

IFX 2004 Sands et al. 66 Randomized controlled 

trial 

No 282 36% 

ADA 2009 Colombel et al. 67 Post-hoc analysis No 70 60% 

CZP 2011 Schreiber et al. 69 Post-hoc analysis No 28 36% 

IFX, infliximab; ADA, adalimumab; CZP, certolizumab pegol; TNF, tumor necrosis factor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is important to emphasize that therapy with anti-TNF agents is associated with better

efficacy and safety outcomes when their initiation is performed after adequate surgical man-

agement of the fistulas, with eradication of chronic sepsis in fistula tracts and seton place-

ment, avoiding repeated abscess formation. Results with this combined medical-surgical ap-

proach demonstrate better efficacy compared to both medical or surgical strategies alone. 71 , 72 

Operative Indications 

Simple fistulas can typically be treated adequately with a fistulotomy, as they are usually

superficial without significant involvement of the sphincter muscles and are not discussed in

this session. Different surgical techniques, however, are indicated for the management of com-

plex PFCD, and aim to resolve the mechanical component of this disease phenotype. The rule of

thumb for different surgical techniques in the management of complex perianal fistulas in CD is

that those are indicated exclusively in the absence of active proctitis. This means that optimal

medical therapy is needed before any surgical attempt, to achieve rectal mucosal healing and

preferably with epithelialization and reduced inflammation of the fistula tracts. 41 

EUA with adequate perianal hygiene, curettage of all granular tissue inside fistula tracks,

eradication of chronic sepsis, and placement of loose setons constitute the most frequent sur-

gical approach in PFCD patients ( Fig 3 ). Virtually all patients with complex fistulas require this

approach, before initiation of biological therapy, in order to avoid the closure of the external

opening at the skin level which can lead to repeated perianal abscesses. The results with this

approach can lead to complete healing after simple seton withdrawal in approximately 50% of

patients, without the need for a secondary surgical procedure. 71 The withdrawal of setons is only

indicated after complete mucosal healing of the rectum and improvement in local inflammation

at the tracts. The frequency of repetition of this procedure and intervals between operations is

decided in agreement between the gastroenterologist and the colorectal surgeon. 

Once the mucosa is healed in the rectum, the seton is withdrawn and there is persistence

of the fistula tract with epithelialization, with little or no inflammation; additional surgical pro-

cedures are needed in order to close the internal opening and heal the fistula (correcting the

mechanical component). The most common procedure that can be indicated is the rectal ad-

vancement flap. In this procedure, the surgeon gently dissects a segment of healthy tissue prox-

imally to the internal opening, creating a thick U-shaped flap with a wide pedicle that maintains

adequate blood supply. After cleansing and closure of the internal opening, the flap is sutured

with absorbable interrupted stitches in the anal canal, covering the internal opening adequately.

Successful results vary from 50% to 100% and are based on small retrospective case series from

different countries, according to a systematic review. 73 It is generally agreed that the results with

the advancement flap are more promising in cryptoglandular as opposed to Crohn’s fistulas. 

Another technique that can be used in specific cases is a Ligation of the Intersphincteric

Track (LIFT) procedure. This approach was first described by surgeons in Thailand and is con-

stituted on the identification, isolation, and simple ligation of the fistula tract between sutures.

Despite initial excitement, this is a procedure that is difficult to be widely used in clinical prac-

tice, as most of the PFCD patients present with tracts that have multiple associated sinuses and
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Fig. 3. Seton placement and perianal hygiene in a CD patient with complex perianal CD. 

s  

u  

d  

i  

b  

c

 

i  

g  

fi  

w  

a  

w  

i  

1  

fi  

i

 

P  

d  

e  
econdary extensions. A retrospective analysis of a prospective database of 23 CD patients who

nderwent the LIFT procedure demonstrated fistula healing in 48% (11/23) of patients; the me-

ian time for failure was 8 months. Patients with small bowel CD had higher rates of LIFT heal-

ng ( P = 0.04) and patients with colorectal CD had higher rates of LIFT failure ( P = 0.02). 74 Despite

eing an adequate option with promising results, the LIFT procedure has precise indications in

omplex PFCD. 

Fibrin glue and anal fistula plugs were also tried in the management of complex fistulas

n CD patients. The GETAID group published the results of a prospective trial comparing fibrin

lue with observation after seton withdrawal in CD patients. Despite encouraging results, these

ndings were not reproducible in clinical practice, and therefore the technique has not been

idely adopted for the management of CD-related fistulas. 75 The same pattern occurred with the

nal fistula plug. A prospective trial from the same GETAID group demonstrated no difference

ith the use of the plug as compared to seton withdrawal alone. Clinical remission was observed

n 33.3% of the complex fistulas and 30.8% of the simple fistulas in the plug group compared to

5.4% and 25.6% in controls, respectively (RR = 2.17 in complex fistulas and RR = 1.20 in simple

stulas; P = 0.45). 76 The use of the plug in CD-related fistulas is currently not typically utilized

n clinical practice for perianal CD. 

Two other techniques, with a similar principle, can also be applied in the management of

FCD. The VAAFT ( video-assisted anal fistula treatment ) is basically a minimally invasive proce-

ure in which a fistuloscope is inserted in the tracts, with initial mapping of the secondary

xtensions, followed by excision of the granular tissue and cauterization of the whole tracts
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in association with stitching of the internal opening. Initial results in a small case series were

promising. 77 However, despite an association with symptomatic improvement, the role of this

procedure in PFCD still needs to be determined in comparison with other techniques, and more

data are needed. The FILAC ( fistula laser closure ) is conceptually similar to the VAAFT procedure,

despite not incorporating direct visualization of the whole fistula tract. The principle is to burn

the tract in its whole extension circumferentially with a laser probe after primary closure of the

internal opening, healing the fistula. 78 Again, the results in CD-related fistulas come from small

case series, and this method still must be better studied prospectively in comparison to other

techniques. 

Despite all of the advances in surgical strategies over the last decades aimed at fistula heal-

ing, a significant proportion of patients will fail different techniques and will evolve toward

anorectal stenosis, sphincter damage, and low quality of life, needing a diverting ostomy to im-

prove symptoms. Only 16% of patients diverted will have successful resolution of symptoms on

stoma closure. Unfortunately, the reality is that a proctectomy is still performed in 41% of pa-

tients. 79 

Stem Cell Therapy 

Even with the best combined medical-surgical management of perianal fistulas in CD, com-

plete healing is only achieved in 50%. This lack of healing demonstrates the need for novel ap-

proaches in the management of PFCD. 

The use of mesenchymal stem cells (MSC) to treat CD-related perianal fistulas was first de-

scribed by a Spanish group, in a phase I trial. 80 There are basically 2 types of MSCs that can be

used as local therapy for PFCD: allogeneic (cells are harvested from a non-CD healthy donor) or

autologous (cells are harvested from the same CD patient). Allogeneic MSCs from healthy donors

have the advantage of having improved immunomodulatory properties compared to those from

a CD patient. 81 In addition, complex procedures associated with harvesting, isolating, condition-

ing, and storing the cells before use are not needed for each patient as is the case when au-

tologous cells are used. The potential advantage of autologous MSCs is the lack of alloimmunity

(antibodies to the cells), in what could become a theoretical attraction towards their use, al-

though there are no studies demonstrating alloimmunity with allogeneic cells, either. There are

no comparative studies between these 2 different MSCs in the IBD field. 82 Currently, allogeneic

MSCs are mostly used in research protocols, and are even commercially available in Europe, as

a pharmaceutical product. 

The ADMIRE-CD trial was a large phase III study designed to evaluate the efficacy of MSCs in

clinical and radiographic healing of perianal fistulas in CD. The MSC product tested was Cx601

(darvadstrocel), a 24 mL solution with 120 million expanded adipose-derived allogenic MSCs. 83 

All patients had an EUA, with curettage of the fistula tract(s) and seton placement (if needed) 2

weeks before the injection of the MSCs. At the time of cellular delivery, an unblinded surgeon

injected darvadstrocel or placebo saline solution (randomized in a 1:1 ratio) in different levels of

fistula tracts according to a defined protocol, after closure of the internal opening. The primary

objective of the study was combined remission (clinical closure of all treated external openings

draining at baseline, and the absence of collections of more than 2 cm confirmed by central

reading MRI) at week 24. 

After 24 weeks, significantly more patients in the darvadstrocel group achieved combined

remission compared to placebo (53/107 [50%] vs 36/105 [34%], respectively; P = 0.024). Clinical

remission alone (closure of 100% of external openings which were draining), a secondary end-

point, was observed in 57% of the darvadtrocel patients compared to 41% of placebo patients

( P = 0.064). A total of 66% (68/103) of patients receiving darvadstrocel and 65% (66/102) receiv-

ing placebo experienced treatment-related adverse events, including, most commonly, proctal-

gia, anal abscess, and nasopharyngitis. Treatment-related adverse events were found in 17% of

the study group compared to 29% in placebo, and included mostly anal abscesses and proctalgia.

Anal abscesses occurred in 5% of the overall patients in both groups. 

Outcomes after 52 weeks in the ADMIRE-CD trial were published in another manuscript. 84 In

this long-term analysis, the efficacy of darvadstrocel was maintained to 1 year. In the modified
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TT analysis, combined clinical and radiological remission was observed in 58/103 (56.3%) of

he darvadstrocel patients, compared to 39/101 (38.6%) of placebo patients; P = 0.010). Clinical

emission (100% closure of baseline fistulas with active drainage) at week 52 was observed in

9.2% in the darvadstrocel and 41.6% in the placebo group, respectively ( P = 0.013). No new safety

ignals were noticed in the additional 24 weeks of this follow-up study. This study led to the

pproval of the first commercial solution of MSCs to be used in PFCD (Alofisel, Takeda, Zurich,

witzerland) by the European Medicine Agency. The European commercially available solution is

onstituted of 4 vials of 6 mL of MSCs with 30 million cells each, with a total of 120 million cells.

he complexity of the procedures is linked to the short shelf life of cell viability, approximately

8 hours from the laboratory facility to the operating room, and significant costs of the MSCs. 

More studies with MSCs to treat perianal fistulas in CD are warranted, as several issues re-

ain unanswered. What is the ideal dose of MSCs to treat complex fistulas? What is the long-

erm safety of their use? Is the use of a scaffold (anal plug or fibrin glue) an option for better

ealing of the fistulas? Surely the strategy of cell-based therapy for PFCD will be studied in

everal ways in the years to come, representing a new hope for healing for CD patients. 

ectovaginal Fistulizing Disease 

resentation, Symptoms, and Anatomic Classification 

The altered systemic cellular biology leading to increased epithelial to mesenchymal transi-

ion and matrix protein remodeling in intestinal cells in CD can result in intestinal penetration

nd fistula formation, including RVFs. 85 Up to 9% of all CD patients develop a RVF, 4 with the

isk proportional to the frequency and severity of colorectal inflammation. 31 , 86 These fistulas

re notoriously difficult to treat in patients with CD, with various studies reporting recurrence

n 25%-80% of patients following treatment. 87 

The presence of a RVF is an extremely morbid condition, with foul-smelling air, stool, or pus

ischarge from the vagina. The enteric connection to the vagina may additionally cause recur-

ent urinary tract infections, loss of fecal continence, and abscess formation. Understandably, the

sychosocial impact associated with RVFs is immense, including social stigma and high rates of

epression 

6 . Furthermore, the presence of RVF may cause significant dyspareunia and may im-

act self-esteem and formation of long-lasting relationships. 

One classification system of RVFs is by tract location. Rectovaginal fistulas may be classified

s “low” when the vagina connects to the rectum at or below the dentate line (typically 2 cm

rom the anal verge). The terms “low rectovaginal fistula” and “anovaginal fistula” may be used

nterchangeably. A “high” RVF opens significantly proximal to the dentate line, connecting to the

agina at the level of the cervix, and a “middle” RVF lies somewhere in between. A key feature of

 low RVF or anovaginal fistula is the involvement of the anal sphincter complex. RVFs may also

e classified as “simple” or “complex.” A simple fistula is a low, short, small diameter ( < 2.5 cm)

ract without branches that is often caused by infection or obstetric injury. A complex fistula

ay be high, wide, or branching yet may also include any fistula resulting from CD, cancer,

adiation, or recurring following treatment failure. This section focuses on RVF fistulizing disease

econdary to CD. RVFs are clinically distinct from an anorectal fistula or fistula-in-ano which is

imilarly associated with CD but provides different symptomatology and treatment options. 

iagnosis and Imaging 

A thorough history and physical examination is essential during the diagnostic evaluation. Pa-

ients invariably present due to symptoms and further investigation confirms the diagnosis and

elineates the anatomy. A thorough visual examination using an anoscope and speculum should

e conducted, and digital rectal examination together with bimanual pelvic examination may

ncover scars, defects, polyps, or abscess cavities on the anterior rectal or posterior vaginal wall.
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Care should be exercised as the affected area is often sore, inflamed, and excoriated. A complete

colonoscopy is indicated to assess the proximal colon and terminal ileum. Often, simultaneous

vaginal examination during colonoscopy or proctoscopy may reveal audible or visual evidence of

gas emanating through the RVF connection. 

Imaging is particularly valuable in these patients. MRI is particularly useful in fistula identi-

fication because it may visualize the inflammatory reaction around the fistula tract and detect

adjacent organ involvement. Retrograde barium enema may also be helpful but has a low sensi-

tivity in RVFs. An alternative is the methylene blue tampon test done by inserting a vaginal tam-

pon and administering a saline or sodium phosphate rectal enema dyed with methylene blue.

A RVF fistula is confirmed by blue staining on the tampon. A vaginogram may provide further

information, particularly in case with small fistulas. Vaginography involves insertion of a foley

catheter into the vagina, inflating the catheter balloon to form a seal, and then filling the vagina

with contrast. If done properly, the seal between the vaginal opening and the cervix will provide

enough pressure to pass contrast through the fistula tract. Fistulography involves placement of a

catheter into one end of the fistula and injecting contrast under pressure to highlight the tract.

This has a success rate ranging from 16% to 50% in anorectal fistulas 88 but has been shown to

be useful in detecting elusive high non-CD RVF fistulas in case reports. 89 , 90 

Rectovaginal exam under anesthesia (EUA) may be the most useful diagnostic and therapeu-

tic tool. Examination aided by anesthesia permits a painless and thorough examination of the

perineum and pelvic organs. Liberal use of retractors and fistula probes are essential for tract

identification. Lacrimal probes are valuable adjuncts as they are thinner and more malleable.

Application of hydrogen peroxide may delineate the tract and locate the distal vaginal or rec-

tal opening. Following tract identification, a seton may be inserted to allow conversion of an

inflamed fistula to one that may be amenable to medical and/or surgical therapy. In cases of se-

vere proctitis, a draining seton, with or without diverting ileostomy, may serve as a bridge to a

less invasive repair, avoiding a total proctocolectomy. Novel diagnostic techniques using a fistu-

loscope have been popularized by some authors 91 and have recently been used for RVF fistulas

by Schwandner. 92 Fistuloscopy offers several advantages including the ability to evaluate fistula

tracts endoluminally and identify branch points or abscess cavities. This technique can be used

in isolation or as an adjunct during definitive fistula repair. 

Medical Therapy 

There is no consensus regarding optimal medical treatment for CD-related RVFs. The use of

antibiotics is known to improve the quality of life in some CD patients although this therapy

does little to aid in perineal fistula healing. 93 Immunosuppression with 6-mercaptopurine, 94 

methotrexate, 95 or tacrolimus 96 therapy, used alone or together with antibiotics or sul-

fasalazines, was reported in 3 studies including 12 CD-related RVFs. Together, these 3 studies

report complete healing in one third of patients, partial healing in one third of patients, and no

response in the remainder of patients, with little evidence of sustained response. 97 A review of

5 studies including 13 patients undergoing cyclosporine therapy for CD-related RVFs showed an

initial response in all patients but a sustained response in less than one half. 98 

Anti-tumor necrosis factor alpha (anti-TNF) therapy, alone or together with other medica-

tions, has been studied in CD-related RVF in 9 studies, of which 7 focused on IFX as the main

therapy. 99-107 A published review of these studies revealed an aggregate of 78 patients; 41% ex-

hibited complete fistula healing, 22% had partial response and 37% had no response to anti-

NF therapy. 97 Post-hoc analysis of the randomized controlled ACCENT II trial by Sands and

colleagues analyzed the efficacy and safety of IFX therapy on CD-related RVF. 105 Patients were

treated initially with 3 doses of 5 mg/kg intravenous IFX until week 6. By week 10, 17 (63%)

of the 27 RVFs in 25 patients closed. Those who responded to the initial 3-dose IFX regimen

were randomized to continued IFX therapy or placebo. The duration of fistula closure was longer

in patients receiving IFX therapy (46 weeks) compared to placebo (33 weeks), however similar

rates of recurrence were seen at 52 weeks (46% vs 43% respectively). 
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Few studies, none controlled, have evaluated the role of combined medical and surgical treat-

ent of RvFs fistulas in CD. Although most of these single-institution studies are underpowered,

hey consistently show that preoperative anti-TNF therapy does not worsen or improve fistula

ealing rates after surgery. 87 , 108 , 109 For example, the study by Narang and colleagues evaluated

ealing rates following surgical RVF repair, with or without biologic therapy. 87 , 108 , 109 Of the 68

atients who were treated with preoperative immunomodulation with IFX or adalimumab, there

as no difference in healing rates between those who received any biologic (63%) and those who

eceived none (65%). Additionally, there was no difference between those who received differing

iologic therapy (IFX 48% vs adalimumab 55%). Contrary to other studies, 110 , 111 steroids did not

orsen surgical healing in this study. 

urgical Therapy 

A large variety of surgical treatments for RVFs are available, however the lack of random-

zed or prospective studies provides little evidence of the optimal surgical approach in CD. The

merican Society of Colon and Rectal Surgeons (ASCRS) released clinical practice guidelines in

016 for the management of perineal pathology. 112 Treatment recommendations for RvFs are at

est grade 1C (strong recommendation, low-quality evidence) and specific recommendations for

D-related RVF are absent. Table 4 provides a review of all studies with 4 or more patients un-

ergoing surgical repair of CD-related RVFs. Complicating the analysis, all but 4 of the studies

ere retrospective and observational, 109 , 113-115 with not a single study being randomized. Unfor-

unately, there is no consistency in the reporting of fistula anatomy, fistula complexity, disease

ctivity, bowel preparation, or presence of diverting ostomy. Although some studies concur that

he absence of proctitis is critical to the success of a repair. 109 , 116 Gaertner and colleagues found

hat active proctitis did not correlate with fistula healing. 117 Usage of mechanical and/or an-

ibiotic bowel preparation varied widely, and no recommendation could be made regarding the

alue of bowel preparation. Creation of a diverting ostomy was also inconsistent and did not

ppear to improve healing rates following surgery. 117 , 118 

An endorectal advancement flap (ERAF), with or without sphincteroplasty, is a commonly

erformed repair, with healing rates ranging between 0% and 75%. 109 , 118-122 An ERAF involves

obilizing a tongue of rectal mucosa and submucosa including the fistula opening. The exposed

stula tract is cored out, closed in layers, and the rectal tongue is replaced after trimming the

iseased section at the apex. Variations in this technique include the advancement of a circum-

erential sleeve of rectum (advancement sleeve flap) or a linear advancement flap which involves

xcising the fistula tract longitudinally perpendicular to the dentate line followed by rectal ap-

roximation. An anocutaneous flap (ACF) utilizes similar principles to an ERAF and is accom-

lished by advancing a tongue of cutaneous tissue cephalad beyond the excised rectal fistula

pening. Despite 2 small studies of 10 and 14 patients reporting success rates ranging from 86%

o 100%, 123 , 124 this technique is not widely used. In the largest retrospective study focusing on

ow-lying CD-related RVFs by Hull and colleagues 35 patients with recurrent low-lying fistulas

nderwent 3 different types of advancement flaps depending on the burden of rectal disease

nd fistula characteristics at the time of surgery. 119 With an index surgery success rate of 54%

nd overall success rate of 69% following repeat procedures for fistula recurrence, Hull and col-

eagues showed that failure of an endorectal advancement flap should not preclude repeat repair

ttempts. Furthermore, multiple failed attempts does not guarantee treatment failure. El-Gazzaz

nd colleagues found no difference in healing rates between patients with 4 to 5 repair attempts

s those with 0-3 attempts. 110 

VAAFT was pioneered by Meinero and Mori and involves using a fistuloscope to identify

ranching side tracts and eliminating them by electrocautery. 91 This may be done independently

or diagnostic or therapeutic purposes, but has been combined with ERAF for CD-related RVFs. 92

A vaginal advancement flap (VAF) has a theoretical advantage in CD by not including dis-

ased GI tissue in the repair. Since an early case series in 1989 citing its success, 125 numerous

tudies have used VAFs in low, middle, and high fistulas with success rates ranging from 54%
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Table 4 

Pertinent studies of patients with Crohn’s disease undergoing surgical repair of rectovaginal fistula. 

First author 

(year) 

Study 

design 

No of 

patients 

Location of 

fistulas 

% with 

previous 

repair 

attempt 

% with active 

proctitis at 

repair 

Bowel 

preparation 

Surgical 

intervention 

(n) 

Primary success of 

index surgery 

Ultimate success 

allowing multiple 

repair attempts 

Maximum 

number of 

repair 

attempts 

% with diverting 

stoma before or 

created at time of 

repair 

Average 

follow up 

(months) 

Bandy 

(1983) 139 

R 10 NR 60% 50% M 10 EP 70% NR NR 10% 25 

Jones (1987) 120 R 10 Low (100%) NR Some NR 10 ERAF 60% NR NR Some 25 

Radcliffe 

(1988) 31 

R 12 Low 9% 

Mid (17%) 

High (67%) 

Some NR NR 5 ERAF 

6 ACF 

1 EP 

67% 75% NR 25% 118 

Heyen 

(1989) 146 

R 4 NR NR NR NR 4 Local closure 0% 75% 4 0% NR 

Morrison 

(1989) 125 

R 8 Low (50%) 

High (50%) 

Some Some NR 2 ERAF 

1 VAF 

5 Other 

50% 50% 3 50% 8-67 

Sher (1991) 128 R 14 Low (50%) 

Mid (50%) 

21% NR M + ABX 14 VAF NR 93% NR 100% 55 

Hesterberg 

(1993) 124 

NR 10 Low (100%) 20% 70% NR 10 ACF 100% 90% 2 70% 18 

Kodner 

(1993) 147 

NR 24 Low (100%) NR 0% M + ABX 24 ERAF 71% 92% NR 0% 7 

Macrae 

(1995) 148 

R 5 Low (100%) 100% NR M + ABX 4 ERAF 

1 Gracilis 

Overall (20%) 

ERAF (0%) 

Gracilis (100%) 

Overall (40%) 

ERAF (25%) 

Gracilis (100%) 

3 100% 12 

Makowiec 

(1995) 114 

P 12 Low (100%) Some Some M 12 ERAF 42% NR NR Some 20 

Ozuner 

(1996) 122 

R 47 NR Some 0% M + ABX 47 ERAF 68% NR NR NR 31 

Hull (1997) 119 R 35 Low (100%) 100% 3%-14%] M + ABX 35 ERAF 54% 69% 10 26% 35 

Joo (1998) 121 R 20 NR Some 0% M + ABX 20 ERAF NR 75% NR Some 17 

O’leary 

(1998) 116 

R 10 Low (50%) 

Mid (30%) 

High (20%) 

0% 70% NR 1 Fistulotomy 

2 EP 

6 ERAF 

1 VAF 

60% 80% 3 90% 38 

( continued on next page ) 
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Table 4 ( continued ) 

First author 

(year) 

Study 

design 

No of 

patients 

Location of 

fistulas 

% with 

previous 

repair 

attempt 

% with active 

proctitis at 

repair 

Bowel 

preparation 

Surgical 

intervention 

(n) 

Primary success of 

index surgery 

Ultimate success 

allowing multiple 

repair attempts 

Maximum 

number of 

repair 

attempts 

% with diverting 

stoma before or 

created at time of 

repair 

Average 

follow up 

(months) 

Penninckx 

(20 0 0) 118 

R 28 Low/Mid 

(31%) 

High (69%) 

0% 0% NR 11 ERAF 

13 VAF 

4 EP 

Overall (57%) 

ERAF (55%) 

VAF (54%) 

EP (75%) 

Overall (75%) 

ERAF (47%) 

VAF (57%) 

EP (67%) 

4 21% 40 

Windsor 

(20 0 0) 129 

R 15 NR NR NR NR 2 EP 

9 ERAF 

4 VAF 

Overall (40%) 

EP (0%) 

ERAF (33%) 

VAF (75%) 

Overall (60%) 

EP (50%) 

ERAF (44%) 

VAF (100%) 

5 47% 31 

Athanasiadis 

(2007) 123 

O 37 Low (78%) 

Mid (8%) 

High (14%) 

22% 30% M + ABX 56 Total 

20 EP 

15 Direct 

closure 

14 ACF 

7 ERAF 

Overall (51%) 

EP (70%) 

Direct closure 

(73%) 

ACF (86%) 

ERAF (29%) 

Overall (73%) 5 76% 85 

Songne 

(2007) 137 

R 8 NR 25% NR M 8 Martius 100% NR 1 100% 40 

Ellis (2008) 134 R 7 NR Some NR NR 2 LIFT + Mesh 

5 Plug 

Overall (71%) 

LIFT + Mesh (50%) 

Plug (80%) 

NR 1 NR 6-12 

Fürst (2008) 113 P 12 NR 100% NR NR 12 Gracilis 92% 100% 2 100% 41 

Wexner 

(2008) 138 

R 9 NR Some NR NR 9 Gracilis 56% NR 2 100% NR 

Ruffalo 

(2009) 109 

P 52 NR NR 21% NR 36 ERAF 

23 VAF 

Overall (56%) 

ERAF (56%) 

VAF (57%) 

Overall (81%) 3 35% 109 

Schwandner 

(2009) 115 

P 6 Low (100%) 67% 0% M 6 Mesh 67% NR 2 67% 9 

El-Gazzaz 

(2010) 110 

RP 58 NR NR NR NR 47 ERAF 

8 EP 

2 Glue 

1 Plug 

NR Overall (45%) 

ERAF (43%) 

EP (71%) 

Glue (50%) 

Plug (0%) 

8 Some 45 

Pinto (2010) 127 R 77 NR Some NR NR 38 ERAF 

6 Gracilis 

3 VAF 

3 EP 

30 Other 

NR Overall (44%) > 3 Some 20 

( continued on next page ) 
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Table 4 ( continued ) 

First author 

(year) 

Study 

design 

No of 

patients 

Location of 

fistulas 

% with 

previous 

repair 

attempt 

% with active 

proctitis at 

repair 

Bowel 

preparation 

Surgical 

intervention 

(n) 

Primary success of 

index surgery 

Ultimate success 

allowing multiple 

repair attempts 

Maximum 

number of 

repair 

attempts 

% with diverting 

stoma before or 

created at time of 

repair 

Average 

follow up 

(months) 

Gaertner 

(2011) 117 

R 51 NR NR 94% NR Minor: 

35 Seton 

8 Glue 

4 Plug 

Major: 

8 ERAF 

6 EP 

4 Martius 

NR Minor (40%) 

Seton (49%) 

Glue (0%) 

Plug (50%) 

Major (50%) 

ERAF (50%) 

EP (83%) 

Martius (75%) 

> 2 20% 39 

Nosti (2013) 126 R 6 Low (100%) 33% NR NR 1 ERAF 

1 VAF + Mesh 

5 

VAF + Bulking 

(3 Martius, 1 

Gracilis) 

Overall (67%) 

ERAF (0%) 

VAF + Mesh (0%) 

VAF + Bulking 

(100%) 

NR 1 33% 5 

Kaminski 

(2016) 74 

R 6 Low (100%) Some Some NR 6 LIFT 33% NR 1 NR 23 

Mege (2016) 140 RP 4 NR 75% NR M 4 Mesh 50% 75% NR 100% 11 

Narang 

(2016) 87 

R 88 NR NR NR NR 2 Glue 

1 Plug 

6 EP 

9 VAF 

53 ERAF 

3 OSP 

5 Gracilis 

9 Martius 

NR Overall (70%) 

Glue (50%) 

Plug (0%) 

EP (33%) 

VAF (89%) 

ERAF (68%) 

OSP (100%) 

Gracilis (100%) 

Martius (78%) 

3 36% 39 

Milito (2017) 136 R 23 NR NR Some NR 10 ERAF 

5 VAF 

5 Mesh 

3 Martius 

NR Overall (78%) 

ERAF (70%) 

VAF (60%) 

Mesh (100%) 

Martius (100%) 

NR 0 39 

ABX, antibiotics; ACF, anocutaneous flap; EP, episioproctotomy; ERAF, endorectal advancement flap; LIFT, ligation of the intersphincteric fistula tract; M, mechanical; NR, not reported; O, 

observational; OSP, overlapping sphincteroplasty; P, prospective; R, retrospective; RP, retrospective analysis/prospective database; VAF, vaginal advancement flap. 
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o 93%. 109 , 116 , 118 , 126-129 A prospective study by Ruffalo and colleagues of 52 patients (21% with

roctitis at the time of surgery) undergoing ERAF or VAF found no difference in healing rates

healing rate 56% vs 57% respectively). 109 

The LIFT procedure has been used as a sphincter-sparing technique to repair anal fistulas. Ini-

ially described in 2006 by Rojanasakul and colleagues the LIFT technique involves dividing the

stula tract between the 2 sphincter muscles without myotomy. 130 A handful of studies have an-

lyzed the results of LIFT on complex fistulas, however the number of patients with RVFs do not

xceed 2, and CD status is either unspecified or excluded. 131-133 Ellis published a retrospective

eries reporting healing in 1 of 2 patients with CD-related RVFs who underwent LIFT with bio-

ogic mesh interposition. 134 The only prospective series evaluating the use of LIFT for CD-related

stulas included 2 patients with RVFs. 135 Unfortunately, the success rate was not reported for

he RVF subgroup. Kaminski and colleagues published the largest cohort of CD patients under-

oing LIFT. 74 Of the 6 patients with low-lying RVFs who underwent LIFT, 2 patients (33%) healed.

Perhaps the greatest success has been seen in surgical techniques involving transposition of

issue in the space between the rectum and vagina to obliterate the fistula tract. The traditional

artius labial flap involves mobilizing the bulbocavernosus muscle via vertical labia majora in-

ision. A popular alternative is the modified Martius flap which involves mobilizing a vascular-

zed adipose tissue flap instead of muscle. The tissue is pivoted dorsally under the ischiocaver-

osus muscle and secured without tension to the RVF space. The success rate of a traditional

artius flap ranges from 75% to 100% in several studies including 3-9 patients with CD-related

VFs. 87 , 117 , 136 One study by Songne and colleagues looked specifically at the efficacy of the mod-

fied Martius flap in 8 patients, 2 of which had a history of failed repair. Each patient underwent

 modified Martius flap with diverting ileostomy and after a mean follow-up of 40 months, 100%

f the fistulas remained closed. 137 Combination therapy with VAF together with a bulking pro-

edure has been explored by Nosti and colleagues. 126 In a retrospective review of 6 patients (2

atients with previously failed repair), they found that both ERAF or VAF failed whereas VAF

ith either modified Martius or gracilis flap yielded a 100% success rate. 

The gracilis muscle interposition graft is another bulking procedure that acts similarly in

rinciple to the Martius flap. A 10 cm incision on the posterior medial thigh is made along

 line extending from the adducter tubercle to the medial femoral condyle. The neurovascular

edicle arising from the adductor branch of the profunda femoris vessels is located on the supe-

ior anterior portion of the muscle. The muscle is dissected along its width and then transected

istally before transposition through a subcutaneous tunnel to the perineum. Reported healing

ates following gracilis transposition for CD-related RVFs range from 56% to 100%. 87 , 113 , 127 , 138

exner and colleagues retrospectively reported their success with gracilis transposition in CD-

elated RVF and rectouretheral fistulas. Combined with 100% concurrent ileostomy creation, the

rimary healing rate was 54%. 138 Another study by Fürst and colleagues prospectively evaluated

he results of gracilis muscle transposition in 12 patients with CD-related RVFs which had failed

ast repair attempts. 113 Their technique involved the wrapping of the rectum with the gracilis

uscle, creating a well-vascularized neo sphincter. They reported a 92% success rate following

nitial surgery, and 100% overall success rate following a repeat gracilis transposition in the 1

atient who recurred. 

The most aggressive approach is an episioproctotomy which lays open the entire fistula tract

o facilitate healing. There is a risk of incontinence, particularly with high fistulas above the

nal sphincter complex, necessitating concominant sphincter repair. Success ranges from 33% to

0% 

87 , 110 , 117 , 118 , 139 and current trends have moved away from this procedure. 

Transperineal mesh placement is a unique approach using novel biomaterial. A study by

chwandner and colleagues was the first prospective evaluation of biologic mesh for CD-related

VFs. 115 Successful healing was seen in 4 of 6 patients (67%) after an average follow-up of 9

onths. Failure was associated with undrained infection and failure to close the rectal opening.

purred by this report, use of mesh within the rectovaginal space for RVFs has gained momen-

um, with several recent studies showing healing rates of more than 75%. 136 , 140 Minimally inva-

ive options such as fibrin glue or collagen plugs have had some early success, 9 , 89 but more re-
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cent studies report poor healing rates in CD related perianal fistulas. 141 Three studies reviewing

the use of glue or plugs in CD-related RVFs report healing rates between 0% and 50%. 87 , 110 , 117 

Stem Cell Therapy 

Mesenchymal stem cells (MSCs) can be found in a variety of adult tissue including bone

marrow and adipose tissue. MSCs modulate the function and proliferation of a broad number

of innate and adaptive immune cells making them an attractive therapeutic tool for CD. 142 Ad-

ditionally, MSCs are considered immune-privileged and express low levels of HLA class I or II

molecules, thereby avoiding issues with immune rejection. Injection or implantation of MSCs

appear to be cleared shortly after administration suggesting transient paracrine or cell-to-cell

contact signaling as the main mechanism of effect. 

Mesenchymal stem cell technology has been refined over the course of 15 years. A team from

Spain has developed techniques to isolate and expand adipose-derived MSCs (AD-MSCs) from

liposuction aspirate. A pure and stable population of AD-MSCs was ensured by robust antigen

examination over multiple cell generations. Subsequent case studies and trials have established

the safety and efficacy of AD-MSCs for the treatment in CD-related RVFs. 

In 2003, Garcia-Olmo and colleagues reported the first treatment of CD-related RVF with AD-

MSCs. 143 A 33-year-old woman with a complex anorectovaginal fistula with 5 external holes

and communication with the vagina that had failed previous medical and surgical treatments

underwent injection of 9 × 10 6 AD-MSCs into the rectal submucosa followed by suture closure

of the rectal fistula opening, VAF for the vaginal opening, and fibrin glue for external openings.

The fistula completely healed (including all anorectal branches and the RVF) at 1-week follow-up

and remained healed at 9-month follow-up. 

A phase 1 pilot study in 2005 by the same group described further refinement of autogenous

AD-MSC isolation and expansion. 80 The autogenous AD-MSC inoculate was administered to 5 CD

patients with complex perianal fistulas, of which 2 patients had RVF fistulas. One patient had 2

RVFs and the other had 1 RVF with 3 additional enterocutaneous fistulas. Rectal mucosa was

injected with 6 × 10 6 to 20 × 10 6 autogenous AD-MSC cells followed by VAF and closure of the

rectal opening ultimately leading to healing of 2 out of 3 (67%) RVFs. 

A follow-up phase 2 randomized controlled trial evaluated the effectiveness of autogenous

AD-MSCs (Cx401b) with fibrin glue against fibrin glue-only in patients with anorectal fistulas

of both cryptoglandular and CD origin. 143 In aggregate, a significant improvement in healing

rates was observed following AD-MSC injection with fibrin glue in contrast to fibrin glue alone

(71% vs 16%, respectively, P < 0.001). Improved healing rates following AD-MSC injection were

not statistically different in CD-related fistulas, however there was a strong trend (5/7 [71%] vs

1/7 [14%], P = 0.10). Amongst the 8 women with RVF enrolled (4 with CD), 4 were treated with

AD-MSCs (healing occurred in 75%) and 4 received fibrin glue (healing occurred in 0%). 143 The

phase 3 randomized double-blind controlled ADMIRE CD trial included 212 patients receiving

intralesional allogenic AD-MSCs vs placebo however RVFs were excluded from the study. 83 

Combining known fistula treatments to create a novel therapy, Dozois and colleagues cre-

ated an adipose-derived MSC-coated fistula plug for implantation within the fistula tract. 144 A

phase 1 clinical trial showed that implantation of the MSC-coated fistula plug in 15 patients

with non-CD cryptogenic fistulas yielded 3 patients with complete healing, 8 with partial heal-

ing, and 4 without improvement at 6 months. The same protocol of an MSC-coated fistula plug

implantation was then used to treat RVF fistulas. The plugs were implanted during EUA and were

trimmed to the fistula diameter and length. At 3 months, symptom improvement was seen in 4

out of 5 (80%) patients with no adverse events or evidence of radiographic sepsis. 145 

Pouch Fistulas – Crohn’s Disease of the Pouch 

Restorative proctocolectomy (RPC) was first performed in 1977 at St Mark’s Hospital and

described by Sir Alan Parks and Professor John Nicholls in 1978. The RPC was developed for
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he restoration of GI continuity in patients following proctocolectomy, with the primary aim of

voiding a permanent ileostomy. 149 RPC has been widely adopted and favored as the restorative

rocedure of choice for its acceptable safety profile and high patient satisfaction. 150 , 151 Fulmi-

ant or refractory ulcerative colitis (81%) and familial adenomatous polyposis syndrome (10%)

re the most common indications for RPC. 152 

RPC has evolved over the last 4 decades. There has been a trend towards employing total

esorectal dissection over close rectal dissection for proctectomy, minimal access surgery for

ouch construction, and trans-anal stapled anastomosis has also replaced a hand sewn anas-

omosis. 152 The ileal pouch reservoir can be created in 2 limb (J), 3 limb (S), 4 limb (W), or

soperistaltic (H) formations. Of these, the J- pouch has become the preferred technique due

ts relative ease and association with superior clinical outcomes. Adequate blood supply to the

leal pouch from branches of the superior mesenteric artery and a tension free pouch anal anas-

omosis are the core tenets for achieving a successful ileoanal anastomosis. 153 A defunctioning

oop ileostomy is commonly fashioned to control complications of pelvic sepsis associated with

n anastomotic leak at the ileal pouch anal anastomosis (IPAA). 154 A meta-analysis of 17 stud-

es comprising 1486 patients found that the risk of pouch-related leak was significantly higher

n the absence of a defunctioning ileostomy. 155 A randomized controlled study of 45 patients

id not show any difference in anastomotic leakage or pelvic sepsis with or without defunc-

ioning. 156 Due to conflicting evidence from mainly observational studies, it remains unclear

hether defunctioning loop ileostomy reduces the risk of an anastomotic leak. However, as the

orbidity of pelvic sepsis can be devastating, most centers advocate forgoing a defunctioning

leostomy in a highly selected group of patients. 157 An anastomotic leak from the pouch is as-

ociated with significant morbidity from the sequalae of chronic pelvic sepsis, collection, poor

ouch function, and pouch fistulae. 158 

The 2017 Ileoanal Pouch Registry (IPR) reported a pelvic sepsis rate of 9.4%, of which pouch

stula was noted in 4.7% of the cohort, from data submitted by 80 UK and European centers of

352 pouch operations over 4 decades. 152 Pouch fistulae are one of the main causes of pouch

ailure as described by pouch diversion and/or pouch excision. 151 The overall rate of pouch fail-

re is reported as 10% of patients after RPC, 159 whereas pouch failure has been reported in up

o 29% of patients with a pouch fistula. 160 However, pouch failure is a subjective outcome as it

equires the surgeon and patient to choose defunctioning or excision. A true reflection of pouch

ailure should involve a patient reported quality of life measure, which is likely to report a higher

ate of pouch failure. A quality of life measure will reveal a cohort of patients who are unsat-

sfied with their pouch function but may not be suitable candidates for further surgery or may

nd the alternative of a permanent ileostomy unacceptable. The high rate of pouch failure in

ouch fistula is a reflection of the clinical challenge they pose to the surgeon. 

We have recently described pouch fistula as related to anastomotic dehiscence, inflammatory

isease, cryptoglandular disease, and malignancy. 161 Pouch fistula has also been classified ac-

ording to the time of onset, as "early" or "late." 158 Early onset pouch fistulae manifest within

2 months from pouch creation and are more likely associated with an anastomotic leak, and

ay present following a reversal of the defunctioning ileostomy. Late onset pouch fistula are

hought to be associated with a chronic inflammatory etiology such as CD. 153 , 160 However, a

lassification based purely on timing cannot incorporate non-inflammatory fistulae, nor the fis-

ula that appears as a late complication following an earlier, perhaps subclinical anastomotic

efect, nor does it address the question of cancer. In this section, we discuss in detail the etiol-

gy, presentation, assessment, and management of a pouch fistula. 

tiology 

In the published literature to date, pouch fistulae of varying etiology are often conflated,

onfusing the reader and rendering void any attempt at analysis of interventions. In our experi-

nce, pouch fistulae can be classified according to etiology, into 4 distinct groups; anastomotic,

nflammatory, cryptoglandular, and malignant. These groups have characteristic clinical presen-



A.L. Lightner, J.H. Ashburn and M.S. Brar et al. / Current Problems in Surgery 57 (2020) 100808 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tations, vary in morphology, and require different management strategies. Rare causes outside

this etiological framework includes iatrogenic injury to the anal canal, pelvic radiotherapy, and

rare infectious diseases. A standardized practice of etiological classification of pouch fistula will

enable focused and effectual management, as well as measurement and comparison of clinical

outcomes across institutions or techniques, in homogenous groups. 

Classification 

Group 1 Anastomotic Dehiscence and Pelvic Sepsis 

Pouch fistulae that originate from an anastomotic leak can manifest with chronic pelvic sep-

sis and pouch dysfunction. They are often identified within 12 months of pouch construction or

ileostomy reversal, and the timing of the fistula is usually, but not always, early. The internal

opening of the fistula is identified at the ileoanal anastomosis, and may end with an external

opening in the perineum or perianal skin. They may involve multiple tracts, and be related to

a peri-pouch or presacral collection. They may fistulate into surrounding visceral structures in-

cluding bladder, prostate, urethra, and vagina. 160 This group of fistulas may also originate from

an anastomotic dehiscence at the pouch body, or pouch apex, ending as an external opening at

the abdominal wall or developing a cavity with a collection. 162 

An anastomotic leak at the pouch that develops into a blind ending tract resulting in a collec-

tion in the presacral space, or peritoneal cavity is defined as a pouch sinus. In the absence of an

anastomotic leak, a diagnosis of IBD such as CD should be considered 

10 , but the leak itself may

be hard to identify and such a cavity running from the anastomosis is most likely to represent

an anastomotic leak. An increased risk of an anastomotic leak and pouch fistula formation is

associated with technical factors arising from intraoperative challenges in constructing the IPAA.

Patient factors such as poor nutritional status, immunocompromise due to preoperative steroids,

and obesity is more common amongst the early pouch fistula group. 160 , 163 The role of biolog-

ics in pelvic sepsis has also been discussed. A nationwide cohort study from Denmark which

included 1456 patients with an RPC between 1996 and 2013 reported an increasing incidence

of pelvic sepsis, from 2.5 % in 1996 to 9.6% in 2013. The authors hypothesized that increasing

patient age, comorbidities, and the increasing use of biologics may explain the increase in inci-

dence of pelvic sepsis. 157 The authors referred to a study from New York state which found that

postoperative complications in patients with ulcerative colitis were higher in the era of biolog-

ics. 112 An increase in the incidence of pelvic sepsis in IPAA may be due to the self-selection of

more severe cases of ulcerative colitis which have failed to respond to biologics. 

Pouch vaginal fistulas can be caused by iatrogenic injury to the vaginal wall during proctec-

tomy, or through unwittingly incorporating the vagina when firing the stapler for construction

of the ileoanal anastomosis. 153 Pouch vaginal fistulas occur in 6.3% of female patients with an

IPAA, and are very difficult to manage. 162 Late onset pouch fistulas may sometimes arise from a

subclinical anastomotic leak which develops into a fistula over time. 158 

Group 2 Crohn’s and Inflammatory disease 

Pouch fistulae caused by inflammatory disease may have characteristic clinical and histo-

logical features of CD. However, some may fall anywhere along the spectrum of an underlying

etiology that may be suggestive of indeterminate colitis, indeterminate colitis favoring CD, or a

persistent inflammatory process that is yet to be established. These fistulae may arise from the

pouch, cuff, dentate line, or the anastomosis. 158 Here, we classify these fistulae into 2 subgroups.

Group 2a Crohn’s Disease Related 

A primary diagnosis of ulcerative colitis may need to be revised to CD in the presence of a

new pouch fistula and signs indicative of CD. CD has been found to be more common in late

onset fistulae. 160 Patients should be assessed for perianal features of CD as well as luminal dis-

ease such as small bowel strictures or discontinuous small bowel disease on enterography. The
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resence of anal tags, fissures, anal stenosis, multiple abscesses, and complex fistulous disease

hould increase the index of suspicion for CD. 

A 30-year follow-up of IPAA at the Mayo Clinic found a higher cumulative probability of

ouch fistulae in patients with CD (68%) compared to ulcerative colitis (14%), with a pouch exci-

ion rate approaching almost 50% in those with CD. 151 These fistulae are more likely to respond

o TNF- α. 160 

roup 2b Inflammatory Disease Related 

Pouch fistulae that do not demonstrate any features of CD such as necrotizing granulomas

n histology, are thought to be inflammatory in nature and deserve to be viewed as a separate

ntity. Histology is likely to show features of chronic inflammation. Cuffitis, pouchitis, and pre-

ouch stricturing are not diagnostic of CD, but fistulae arising in an inflamed pouch or cuff may

till be managed as inflammatory disease. The management of these fistulae differ from anas-

omotic fistulae. Group 2 pouch fistulae are managed similarly to non-pouch CD related fistulae

ith medical treatment predominating with limited surgical options. 

roup 3 Cryptoglandular Related 

Cryptoglandular fistula disease in the healthy population manifests at a rate of 1-2 per 10 0 0 0.

istulae arising at the dentate line in patients with pouches without an anastomotic or inflam-

atory cause occur at a higher rate. In the non-pouch cohort, CD, and, to a lesser extent, ul-

erative colitis, there is increased risk of a persistent fistula following perianal abscess. 164 The

actors driving fistula formation and persistence seem amplified in the presence of IBD and also

n pouches, even in the absence of luminal inflammation. These factors are poorly understood

ut urgently sought. 

roup 4 Malignancy Related 

Although pouch fistulae arising from a primary malignancy are rare, they are associated with

ignificant morbidity and very poor prognosis. A high degree of clinical suspicion should be

dopted for patients with any new onset, late pouch fistula, a background of familial adenoma-

ous polyposis (FAP) syndrome, or dysplasia or malignancy in the presence of ulcerative colitis,

nd those who have not participated in regular pouch surveillance, despite these features. 10 

The absence of common etiological factors such an anastomotic dehiscence or IBD should

aise concern. Meticulous investigation to rule out malignancy should include pouchosocopy,

UA with biopsy, and pelvic imaging. Malignancy related pouch fistulae should be managed by

 multidisciplinary team, in a specialist center as pelvic exenteration is often required. 

As well as defining the etiological basis of pouch fistula, a detailed understanding of the

natomical location of the fistula in relation to the anal canal, pouch, and visceral structures is

rucial for planning further management. Local and luminal Imaging, pouchosocopy, EUA, and

he use of video-assisted techniques may be useful in anatomical classification and luminal as-

essment. 

Pouch fistulae can be described in relation to the ileoanal anastomosis as above, below, or

t the anastomosis or in relation to the dentate line. They may also arise from the pouch body,

ither the efferent or afferent seams of the pouch, or the apex of the J-pouch. They may fistulate

nto the perineum, perianal region, and visceral structures. 153 , 160 The clinical manifestation of

hese fistulae may provide clues to their origin and associations. 

linical Manifestation 

Pouch fistulae may present with a change in pouch function involving increased frequency,

octurnal seepage, urgency, and pelvic discomfort. General malaise, low grade pyrexia, and mal-

utrition will feature in coexisting chronic pelvic sepsis. 158 

Pouch vaginal fistulae may be asymptomatic but often manifest with discharge of flatus, fe-

es, or mucous through the vagina. This may cause dyspareunia, vaginal irritation, and recurrent
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vaginitis. Fecal discharge per vagina will also lead to excoriation and irritation of the perineum. 5 

Pouch cutaneous fistulae will manifest with mucous discharge and may also be associated with

pelvic discomfort. Marked perineal excoriation can be found in the presence of seepage, incon-

tinence, and discharge and features of perianal CD’s such as anal tags, strictures, and fissures

may co-exist. Co-existent pouchitis, pouch dysfunction, and luminal CD will also influence the

management and should be identified. 

In significant fistulous disease, patients will note a change in their quality of life including

ability to continue with daily activities, employment, and intimate social relationships. These

parameters are useful to document, as they will help guide management, assess outcome, and, in

cases of progressive symptomatology or failure of conservative management, may aid in decision

making for pouch diversion or pouch excision. 

Diagnosis and Investigations 

The diagnostic assessment should center around 3 questions: What is the etiology of the fis-

tula? What is the anatomy of the fistula? Is there evidence of luminal or other perianal disease?

A combination of pelvic MRI, pouchosocopy, and EUA will help answer most of these, with lu-

minal imaging also sometimes necessary. 

Features of IBD such as luminal inflammation, stenosis, or fistula, and acute inflammation of

the pouch inlet or pre-pouch ileum should be assessed on pouchosocopy or by EUA and con-

firmed on biopsy. Understanding the relationship of the fistula to the dentate line and the anas-

tomosis is crucial. The presence of ileal (cuff or pouch) inflammation or distant luminal disease

can be assessed on a combination of pouchosocopy and CT/MRI enterography. Evidence of ma-

lignancy should be sought at EUA and histologically. Pelvic MRI will be also be helpful for the

assessment of peri pouch collection, cavity, or intraperitoneal extension of a pouch fistula. 158 

Medical Therapy 

Studies reporting on how best to medically treat CD of the pouch are lacking. There are no

published randomized controlled trials, and treatment recommendations are largely based on

subjective experience from large volume IBD centers. 

Similar to the treatment of CD in nonpouch patients, medical therapy for patients with fis-

tulizing CD of the pouch is formulated with either maintenance or remission in mind. Pharma-

ceutical agents like antibiotics, immunomodulators, and biologic agents (anti-TNF/anti-integrin)

are routinely used with varying success noted in the literature. Favorable response to these med-

ical therapies have been anecdotally associated with the following factors: simple fistula with a

short tract; a nonobese, nonsmoking patient; contemporaneous pouch inflammation near fistula

opening and; lack of distal pouch/anal stricture. 165 

Antibiotics 

Although oral antibiotics such as ciprofloxacin and flagyl are a common first-line treatment

for pouchitis, the therapeutic benefit in CD-related pouch fistulae are largely unknown. They

may be helpful in relieving symptoms related to pouch inflammation but commonly do not re-

sult in significant mucosal changes seen on endoscopy. Since patients with CD-related pouch

fistulae are thought to carry a higher incidence of small intestinal bacterial overgrowth (SIBO),

an unstudied benefit of antibiotics may be due to treatment of concomitant SIBO. Long-term

oral antibiotic use in these fistula patients may be augmented by simultaneous administration

of immunomodulatory or biologic therapy for added clinical benefit. 165 
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minosalicylate (ASA) Derivatives 

Topical and/or oral mesalamine has not been formally studied in the treatment of CD of the

ouch, but may be administered in topical (enema or suppository form) as induction therapy or

o achieve remission for inflammatory CD of the pouch/pouchitis. Its primary use for fistulizing

ouch disease is limited, as it may help only by reducing inflammatory symptoms when fistulae

ccur in the setting of inflammatory CD. 166 

orticosteroids 

Similar to ASA-derivatives, corticosteroids are primarily valuable in the treatment of in-

ammatory CD of the pouch. Budesonide, in either oral or topical form, and prednisone (or

V methylprednisolone) are effective combatants of CD-related inflammation, but derivatives of

rednisone should be limited to induction therapy without long-term use. There is limited un-

erstanding of utility in CD-related pouch fistulae. 167 , 168 Intralesional injection of longer-acting

teroids such as kenalog, although helpful for fibrotic strictures, has a limited role in treating

D-related pouch fistulae. 

mmunomodulators 

The use of immunomodulators (IM) such as 6-mercaptopurine (6-MP), azathioprine (AZA),

nd methotrexate (MTX), as monotherapy or combination therapy with IFX, has been reported in

ase reports and a small case series as a possible treatment strategy for CD of the pouch. 169 , 170

here is very limited evidence describing success of use with CD-related pouch fistulae, and

ong-term efficacy and safety of IM in these patients warrant further investigation. Although

nflammatory CD of the pouch may benefit from monotherapy with IM, those with fistulizing

isease may require the addition of biologic therapy for best outcomes. 165 

iologic Agents 

Anti-TNF biologic agents such as IFX and adalimumab (ADA) have shown promise in the

reatment of CD of the pouch, and appear to be effective specifically in the setting of fistuliz-

ng disease in these patients, although large studies are lacking. One case series from the Mayo

linic describing 26 fistulizing pouch patients reported 62% of patients with complete short-term

esponse to IFX, and 23% of the group showed partial response (median follow-up 22 months).

f these responders, 67% maintained acceptable function of the pouch. 171 Another retrospective

tudy of 15 patients with CD fistulae of the pouch described outcomes after managing these

atients with anti-TNF in combination with other intervention (eg, setons, collagen plug inser-

ion, and flap repair). They reported an overall healing rate of 53% for those CD-related pouch

stula. 108 Other smaller studies reported similar responses to IFX therapy 172 ( Table 5 ). 

onitoring of Medical Therapy 

The disease course and treatment response of patients undergoing care for CD of the pouch

hould be monitored closely. Most providers follow a "treat to target" surveillance approach,

espite no real consensus with regard to the "target." For fistulizing disease of the pouch, clinical

onitoring may be augmented by periodic EUA and pelvic MRI to check healing, but patient

ymptoms and quality of life should be weighted heavily. 165 
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Table 5 

Treatment studies of Crohn’s disease of the pouch: medical therapy. 

Authors N Study Design Phenotype Medical therapy Primary outcome Findings 

Colombel 171 26 Retrospective Fistulizing 

fibrostenotic 

inflammatory 

IFX Clinical response 62% complete 

response 

23% partial 

response 

15% no response 

Mallick 173 36 Retrospective Fistulizing Surgery + Medical 

therapy 

Fistula healing 53% pouch 

failure, fistula 

healed in 3/6 

with combined 

med/surg therapy 

Gaertner 108 15 Retrospective Fistulizing IFX + Surgery Pouch failure/fistula 

healing 

53% healed fistula 

Li 174 48 Retrospective Fistulizing 

fibrostenotic 

inflammatory 

ADA Clinical/endoscopic 

response 

50% complete 

response 

21% partial 

response 

29% no response 

(after induction) 

Haveran 170 22 Retrospective Fistulizing 

fibrostenotic 

inflammatory 

AZA/6MP + /-IFX Pouch 

failure/improved 

frequency 

46% pouch 

failure, 

slight improved 

frequency in 

treated group 

ADA, adalimumab; IFX, infliximab; 6MP, mercaptopurine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operative Intervention 

Surgical therapies for fistulizing CD of the pouch may be employed independently or in com-

bination with medical and endoscopic treatments. Regardless of strategy, it is most important

to consider the desires of the individual patient, and his or her personal definition of quality of

life, as this should be the ultimate measure of treatment effectiveness. Many patients diagnosed

with CD of the pouch desire pouch preservation and should be offered an evaluation for such in

a high volume IBD center with surgeons experienced in treating this challenging situation. Those

who are not interested in pouch preservation and choose to pursue a permanent conventional

ileostomy should be equally supported in this endeavor as well. In either case, the majority of

patients with fistulizing CD of the pouch benefit from both medical and surgical therapy in par-

allel. 

A patient with a diagnosis of CD of the pouch does not necessarily condemn him/her to

pouch removal with permanent conventional ileostomy. Disease phenotype heavily influences

the degree of pouch retention. A study of 65 patients with de novo CD of the pouch reported

that 57% were able to maintain their pouch with acceptable function despite this diagnosis, with

the appropriate combination of medical, endoscopic, and surgical strategy. However, this multi-

variate analysis noted that the presence of fistulae at the time of diagnosis of CD of the pouch,

along with early diagnosis, were independent risk factors for pouch failure. 175 

Diagnosis With Exam Under Anesthesia 

The foundation for treating fistulizing CD of the pouch is making an accurate assessment of

a very challenging situation. An EUA is often the best first operative option in these patients,

allowing the surgeon to both establish the correct diagnosis and to provide therapeutic bene-

fit with sepsis control or biopsy. Fistulae from pouch CD is easily confused with pelvic sepsis

from a chronic pouch anal anastomotic leak, and distinguishing between these is critical as the
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Fig. 4. Anoperineum in a patient with CD-associated fistulizing disease of pelvic pouch. Both mushroom and seton 

drains are utilized for control of sepsis. 
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reatments are vastly different. It is generally accepted that a diagnosis of pelvic sepsis within

-6 months following ileostomy closure after IPAA is likely a postoperative complication rather

han a sequela of CD of the pouch, which is more likely to manifest more than 12 months after

PAA. 176 , 177 An EUA allows for a thorough examination without patient discomfort, and simulta-

eous pouchoscopy/biopsy with assessment of the remaining pouch to identify other sequelae

f CD that may help with diagnosis. 

ontrol of Sepsis 

An initial EUA allows the surgeon to carry out the next critical step of managing CD-related

ouch fistulae, which is control of sepsis. This can be performed using carefully placed mush-

oom drains in abscess cavities and noncutting silastic setons to manage fistula tracts that

re present ( Fig 4 ). Indiscriminate injury or division to the anal sphincter complex should be

voided, as the risk for fecal incontinence is high. Cautious and gentle completion of these local

rocedures controls symptoms, improves quality of life, and helps to maintain the best chance

or pouch preservation for the future. 178 

ecal Diversion 

A diverting loop ileostomy with pouch in situ is an effective method of controlling symptoms

rom fistulizing CD of the pouch when the patient has failed medical/endoscopic therapy and/or
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Fig. 5. Non-healing perineal wound after pouch excision in setting of fistulizing CD of the pouch. This unfortunate pa- 

tient also developed a persistent connection between her vagina and perineal wound, resulting in significant morbidity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

is not ready to commit to pouch excision or pouch revision (if an option). This allows for better

control of anoperineal sepsis (in combination with the above local procedures) and improvement

of quality of life. It also is a helpful "first step" if pouch excision or pouch revision is chosen, as

the pouch and anoperineum are cleared of active sepsis, and the patient regains his/her health,

nutrition, and mental fortitude in preparation for next steps. It is important to emphasize that

fecal diversion improves but does not necessarily resolve anorectal symptoms, as patients may

experience ongoing mucous drainage and untoward symptoms from diversion pouchitis. 177 

Pouch Excision 

Pouch excision is an effective sur gical option when medical, endoscopic, and local surgical

therapies fail, but does come with the risk of high morbidity. Pathologic confirmation of CD of

the pouch is not always confirmed after pouch excision, as shown in a series of 35 such patients,

with only 7 cases achieving pathologic diagnosis of CD 

14 . A dreaded complication of pouch exci-

sion is the non-healing perineal wound with development of perineal sinus, which can be more

difficult to manage than a pouch in situ. This occurs in up to 40% of patients and the risk for

this morbid complication should be considered when developing a surgical strategy 179 ( Fig 5 ).

Initial fecal diversion with staged pouch excision may help reduce the risk for nonhealing. 

Pouch Revision 

Highly selected, motivated patients suffering from fistulizing CD of the pouch may be can-

didates for pouch revision, either with perineal/perianal repair of the existing pouch or major

revisionary pouch surgery with recreation of a new pouch-anal anastomosis and/or pelvic pouch.
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Any surgical repair of a pouch fistula requires initial sepsis drainage to normalize tissue qual-

ty, coupled with medical CD therapy to reduce inflammation and promote healing of tissues

rior to surgical repair. During this time, response to therapy is monitored and assessed, and

iscussions regarding next steps of surgical care must establish reasonable patient expectations

nd goals of surgery in these very challenging cases. 

Local procedures such as seton placement, mucosal advancement, and fistulotomy have been

tudied as a means to mitigate symptoms of CD-related pouch fistulas. Although there is evi-

ence to support the use of local procedures for CD-related pathology of the pouch, the presence

f a fistula at the time of CD diagnosis was an independent risk factor associated with pouch

ailure. 175 

Data regarding intentional pouch revision for CD pathology of the pouch are very limited. Un-

ublished data regarding patients undergoing intentional redo IPAA for pouch CD revealed pouch

etention rates were lower than index pouches ( < 60% vs 79% at 5 years), but perioperative com-

lications and functional outcomes were comparable. This emphasizes the extreme importance

f careful patient selection in the pouch CD population. Additionally, revisionary IPAA surgery

or CD of the pouch has shown acceptable outcomes of this strategy in very selected patients

ho present for surgery with no active anoperineal disease, limited small bowel disease, and

n uncompromised anal sphincter. 180 Above all, any patient undergoing pouch revision for fis-

ulizing CD must be insightful to the complexity and limitations of redo surgery in this setting,

nd must be highly motivated and passionate to pursue this option. They must accept the in-

reased risk for postoperative complications, higher risk for eventual pouch loss, and need for

ostoperative long-term medical therapy. 

When considering surgical options for fistulizing CD of the pouch, it is important to re-

mphasize that many patients are referred to pouch centers with a diagnosis of pouch failure

ue to CD, when failure is actually due to technical complications at the pouch-anal anastomo-

is and resultant anoperineal sepsis. These patients are commonly good candidates for a redo

ouch but were never considered for such due to an incorrect diagnosis of CD. 176 It is criti-

al to make as accurate a diagnosis as possible for best outcomes for this challenging patient

opulation. 

onversion to Continent Ileostomy 

A continent ileostomy (CI) has traditionally been offered to only those highly motivated pa-

ients who require proctocolectomy but are not candidates for or who fail restorative pelvic

ouch surgery (ie, unusable anal sphincter or pelvic floor dysfunction). 181 For those who suffer

rom CD-associated pouch failure, CI may be an alternative to permanent conventional ileostomy,

lbeit with the possibility of certain limitations. The largest study regarding CI creation in CD

atients showed that the pouch failure rate, regardless of whether a diagnosis was made pre-

I or post-CI creation, was 46%, with major surgical revision required in 83% of patients in the

tudy. 182 The offering of CI in patients with CD-related pouch failure must be thoughtful and

lways requires a knowledgeable, well-informed and extremely motivated patient with a desire

o avoid conventional ileostomy, along with the physical and mental fortitude required for this

ommitment. 

oncluding Remarks 

Treatment of CD-associated pouch fistulae require a multidisciplinary, multidimensional ap-

roach with the goal of treatment centered upon maximizing the patient’s quality of life. It is

mperative to create a patient-specific strategy including elements of both medical and surgical

herapies for optimal outcomes. When patients who are facing CD-related pouch failure and are

ery motivated to avoid a conventional permanent ileostomy, revisionary pouch surgery may be

easible and successful in selected cases. 
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Enterocutaneous Fistulas Complicating Crohn’s Disease 

Enterocutaneous fistulas (ECFs) represent abnormal communications between the GI tract 

and skin and represent only 5.6% of the fistulas developing in patients with CD. 88 Although ECFs

may result from surgery, they more commonly occur as a consequence of underlying bowel in-

flammation. 183 , 184 Disease-related fistulas infrequently resolve with medical therapy, 183 and the

majority of affected patients require operative intervention with bowel resection. 185 Moreover,

these ECFs are commonly accompanied by malnutrition as a consequence of coexisting sepsis,

concomitant abdominal infection, and high fistula output, 184 , 186 and the warranted operations

can be associated with relatively long hospital stays and higher rates of morbidity and mortal-

ity. 186 

Symptoms, Signs, and Presentation 

ECFs can present in manifest healthy patients as their initial sign of CD or patients with

several years of active disease. The fistulas can spontaneously occur or develop following a pro-

cedure such as percutaneous abscess drainage or intestinal resection. 

The classic clinical finding is an external fistula opening located on the anterior or lateral

abdominal wall that is commonly surrounded by erythematous, indurated, and tender skin. The

opening can be obvious or hidden beneath a skin fold, involve a previously undisturbed area of

skin or old scar, or lie at the site of a recent or open procedure-related incision. The discharge

can be intermittent or continuous, and purulent or fecal. Lastly, the output can be categorized

and quantified as low ( < 200 mL/day), moderate, or high ( > 500 mL/day). 

Post-procedural ECFs can manifest early (within 7 days of procedure) with a combination

of fever, hypotension, tachycardia, ileus, diffuse or localized abdominal tenderness, respiratory

distress, acidosis, elevated C-reactive protein, and leukocytosis. Alternatively, ECFs may manifest

late (greater than 7 days after procedure) during a prolonged hospitalization or following dis-

charge as an erythematous, fluctuant, or tender area at a former drain site, laparoscopic port

site, or surgical incision, with or without the above-mentioned signs. 

Diagnostics/Imaging 

Initial laboratory testing should generally include myriad assays intended to assess indicators

of dehydration, electrolyte/metabolite imbalances, infection/sepsis, and malnutrition. Once the 

patient has been stabilized, imaging studies should be obtained. 

Fistulography was historically the principal modality used to investigate ECFs and remains a

useful complementary technique to confirm communication between the skin orifice and insti-

gating segment of the GI tract, but debris, edema, or extrinsic compression impeding contrast

medium flow into the intestinal lumen can produce false negative studies. The external open-

ing is cannulated with any number of devices (eg, pediatric/standard nasogastric tube, urethral

catheter, venous cannula) depending on its diameter and low-osmolar water-soluble iodinated

contrast medium is injected with minimal or no pressure under fluoroscopic observation. Fis-

tulography directly visualizes the involved small or large bowel segment and provides valuable

information about the ECFs anatomy such as caliber, course, and length of the tract, but CT or

MRI is employed as an adjunct to obtain useful information about mural and extraluminal ab-

normalities affecting the culprit and neighboring intestine ( Fig 6 ). 

Most patients should undergo CT or MR studies to obtain cross-sectional information about

the ECF and the underlying CD. Multidetector CT is preferred in severely ill or uncooperative

patients because it limits motion or peristalsis artefacts by quickly acquiring high-spatial res-

olution. In the setting of an ECF, intravenous contrast medium is generally warranted unless

contraindicated and orally administered contrast medium opacification may be helpful to ease
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Fig. 6. CT image of enterocutaneous fistula secondary to Crohn’s disease of the terminal ileum. 
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ifferentiation of bowel loops from extraluminal structures and abnormal collections in patients

ith scarce intra-abdominal fat. 

Alternatively, CT-fistulography with prior injection of iodinated contrast medium (eg, 3% di-

uted iopamidol or iohexol) into the external opening is a useful technique that combines cross-

ectional imaging with opacification of the involved intestine. Image reconstruction and study

nterpretation along the sagittal plane are recommended because this approach provides the

est visualization of the anterior abdominal wall. 

The usual CT appearance of an ECF includes a tubular structure originating from a bowel

oop that passes in a ventral or ventro-lateral orientation through the peritoneum and courses

hrough muscles and fascia layers of the abdominal wall to reach the skin surface. ECFs can

ppear either collapsed or patent with gaseous or fluid content. The latter scenario creates the

haracteristic “tram-track” appearance. 187 Fistula walls can be of varying thickness, but peripher-

lly enhancing cavities containing fluid or gas may represent an abscess arising along the tract.
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Any associated abscess should be drained percutaneously when possible in order to reduce the

likelihood of operative complications or improve the chance of spontaneous closure. 

Postoperative ECFs in cachectic patients with very thin subcutaneous and muscular planes

of the ventral abdomen may show the involved bowel loops converging towards the ECF site

and closely adherent to the peritoneal serosa. The external opening generally corresponds to a

focal cutaneous retraction or depression and is often surrounded by thickened inflamed skin.

Alternatively, a frank cutaneous breach or discontinuity may be seen, especially in instances of

high output ECFs. 

MRI has intrinsically superior soft tissue contrast compared to CT and may better define the

fistula tract, but the former modality is hampered by respiratory and peristaltic artifacts from

bowel obstruction or ascites. In patients who can sufficiently cooperate, MRI protocols to inves-

tigate ECFs should rely on multiplanar fluid-sensitive T2-weighted images including the anterior

abdominal wall. Additionally, intravenous administration of gadolinium contrast medium is help-

ful to visualize hypervascular ECF walls, abscess collections, and surrounding fat planes. 

On heavily T2-weighted MR sequences, the ECF appears as a fluid-filled hyperintense tubu-

lar structure traversing the abdominal wall and subcutaneous fat to reach the skin surface. The

fistula walls demonstrate variable, generally intermediate signal intensity on both T1- and T2-

weighted acquisitions, with corresponding “tram-track” enhancement on post-gadolinium im- 

ages. Over time, persistent ECFs tend to develop thicker walls with lower T2-weighted signal

secondary to fibrosis and decreasing intensity of contrast enhancement. The presence or absence

of bowel communication is generally more challenging to detect with MRI compared to CT. 187 

Universal Approach 

ECFs arising in patients with CD are best managed by a multidisciplinary approach that re-

quires a team of individuals including the surgeon, gastroenterologist, infectious disease special-

ist, interventional radiologist, nutritionist, and wound/ostomy nurse, as well as a dedicated an-

cillary unit comprised of specialized nurses, pharmacists, dieticians, and case management/social

workers. Several basic tenets of ECF management exist ( Table 6 ) and they should be generally

employed regardless of the presentation Table 6 . 

Medical Management 

As previously mentioned, ECFs may occur as a primary manifestation of CD, especially after

abscess drainage, but nearly 25% arise secondary to anastomotic failure after intestinal resec-

tion. 104 , 188 In addition to employing the above-described measures, the etiology of the fistula

must be sought because the cause often dictates the optimal management. Regardless, corticos-

teroids are rarely legitimized in this setting and it is imperative that all infection is addressed

before disease-focused medical therapy is initiated. 

Patients who develop an ECF after drainage of an intra-abdominal abscess will usually require

operative intervention because their intestinal disease in this scenario is rarely suited to medical

therapy alone. Moreover, they are often candidates for postoperative disease prophylaxis with a

biologic agent and it is likely better to withhold usage of these medications in the preoperative

period so they can be prescribed in a naïve postoperative patient. 

Conversely, a non-operative approach is best suited for a low output fistula that arises late af-

ter an intestinal resection where no residual disease remains, and any associated sepsis has been

well controlled. In these instances, bowel rest and nutritional support usually allow spontaneous

closure of the fistula given an appropriate duration of therapy. Treatment with biologic agents is

typically unwarranted in this setting because the fistula has likely resulted as a surgical compli-

cation rather than a disease manifestation. Successful closure has been anecdotally reported in 3

patients who developed late ECFs from their anastomoses and were managed with an antitumor

necrosis factor (TNF) agent after endoscopy showed active disease involving the anastomosis. 189 
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Table 6 

Basic tenets of enterocutaneous fistula treatment. 

Treatment tenet Comment 

Control sepsis Broad-spectrum antimicrobial therapy 

Drainage (e.g., image-guided) of associated abscess 

Limit fistula output Initial bowel rest 

Proton pump inhibitors 

Consider octreotide administration 

Optimize metabolic and nutritional parameters Correct electrolyte and fluid imbalances 

Initiate elemental or parenteral nutrition 

Protect the skin Employ dry gauze dressing or pouching appliance 

Consider negative pressure dressing 

Assess likelihood of spontaneous closure Spontaneous fistula 

Active infection/inflammation 

Distal obstruction 

History of radiation 

Length of tract 

Size of enteric defect 

Postprocedure fistula 

Active infection/inflammation 

Distal obstruction 

Foreign body 

History of radiation 

Length of tract 

Size of anastomotic defect 
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An audit from an intestinal failure unit in the United Kingdom reported that loss of small

ntestine length due to repeated bowel resections was the cause of intestinal failure in less than

ne quarter of patients with intestinal failure and CD. 190 Instead, the majority (61%) of patients

ith CD who developed intestinal failure did so because of abdominal sepsis in the early post-

perative period. Patients in this latter group typically underwent multiple laparotomies over

 relatively short frame time after the initial operation and this led to short bowel or ECFs.

ccordingly, a conservative approach that leverages nonoperative measures should be adopted

hen dealing with postoperative ECFs following intestinal resection for CD. Endoscopic and per-

utaneous methods of ECF closure in these cases have been described and may be considered at

nstitutions where the appropriate technical expertise is available. 191 , 192 

For primary ECFs complicating CD, medical treatment may be attempted, but the evidence for

uch an approach is minimal and of low quality. A recent review of all the randomized controlled

rials targeting patients afflicted with fistulizing CD revealed the vast majority of studied patients

uffered from anoperineal fistulas and it was difficult to tease the results of patients with ECFs

rom all the others. 193 Furthermore, of the 27 trials, only 3 employed objective cross-sectional

maging modalities for disease assessment and most studies relied on physical examination and

hysician/patient-reported observations for assessment of outcomes. 

Amiot and colleagues retrospectively reviewed the outcomes of CD patients with ECFs (ex-

luding anoperineal fistulas) treated with anti-TNF agents followed in the Groupe d’Etude

hérapeutique des Affections Inflammatoires du tube Digestif (GETAID) centers. 194 Of the 48

atients followed a median of 3.0 years, ECFs arose from the small bowel (n = 38), duodenum

n = 1), and colon (n = 9); the fistulas developed from an ileocolic anastomosis in 17 (35%) cases.

n abdominal abscess developed in 15 (31%) patients and complete ECF closure occurred in 16

33%) patients, of whom 8 relapsed during the follow-up period. In multivariate analysis, com-

lete ECF closure was associated with the absence of multiple ECF tracts and lack of distal in-

estinal stenosis. Operative resection was required in 26 (54%) patients, and the only mortality

n the entire cohort occurred secondary to abdominal sepsis after surgery. The investigators con-

luded that anti-TNF therapy may be effective in selected patients, especially in the absence of

 complex fistula and concomitant distal stenosis. 
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Parsi and colleagues similarly found complete closure of an ECF or complete cessation of ECF

drainage occurred in 3 of 8 (38%) patients with ECFs who were followed at least 3 months after

3 IFX infusions; 2 additional patients experienced a partial response. 103 

Fistula healing in the subgroup of patients with anoperineal or ECFs at baseline (n = 117)

was a secondary endpoint of the Crohn’s Trial of the Fully Human Antibody Adalimumab for Re-

mission Maintenance (CHARM) double-blind, placebo-controlled, randomized trial. 195 Post-hoc 

analysis that specifically focused on the efficacy of adalimumab over time in this subgroup con-

firmed the superiority of adalimumab over placebo for fistula healing after 56 weeks. Data from

CHARM combined with data from the open-label extension study, Additional Long-Term Dosing

with Humira to Evaluate Sustained Remission and Efficacy in CD (ADHERE), showed no signifi-

cant increase in serious adverse events for patients treated with adalimumab. 196 Unfortunately,

the results for patients specifically treated for an ECF could not be discerned from the studies.

An anecdotal report has further suggested adalimumab may curtail symptoms associated with

an ECF complicating CD. 197 A separate case report described the efficacy of ustekinumab in clos-

ing a CD-related ECF that was refractory to anti-TNF agent therapy. 198 

Yan and colleagues prescribed elemental nutrition for 48 patients with ECFs complicating

their CD and reported that 30 (63%) patients experienced successful closure of their fistula af-

ter 3 months of therapy with an average closure time of 32 days. 199 Although the measured

inflammatory parameters (ie, C-reactive protein, erythrocyte sedimentation rate, platelet count) 

improved in all enrolled patients, logistic regression analysis showed that a lower C-reactive pro-

tein level and an elevated body-mass index predicted a greater likelihood of beneficial response

to elemental nutrition. 

Operative Therapy 

The timing of operation is dictated by the clinical scenario, but a semielective approach can

often be utilized. A patient with active disease and malnutrition usually gains little benefit from

more than 7-10 days of hyperalimentation, whereas advocates of an elemental diet will typically

recommend longer intervals of intervention. In many instances, the local sepsis can be appro-

priately controlled, and associated parameters can be adequately normalized within 1 week of

initiating parenteral antibiotics and draining abscess cavities of suitable size. During this opti-

mization time, all necessary imaging and endoscopy studies are completed, and prior operative

notes are reviewed to aid in planning of the surgery. 

In a patient with an ECF manifesting as a primary manifestation of his/her CD or devel-

oping after intra-abdominal abscess drainage, a minimally invasive approach can often be em-

ployed safely in the elective setting, but the patient must be cautioned that the technique is

associated with longer operative times and higher conversion rates than normal. 200 Preoperative

planning for fecal diversion is also imperative, especially if the patient is at high risk for anasto-

motic breakdown secondary to high-dose corticosteroids, poor nutrition, or undrained sepsis or

if he/she would not tolerate a septic complication because of significant comorbidities. In these

instances, preoperative stoma site marking in 1 or more quadrants is warranted. Some surgeons

like to use ureteral stents placed at the time of surgery to help identify the ureters especially

when significant retroperitoneal inflammation is anticipated. 

Although the above-described studies and documents help plan the procedure, it is not un-

common for the surgeon to encounter different or additional disease-related abnormalities that

must be addressed once the operation is underway. Early in the operation, it is important to

assess the amount of normal small bowel that is present and whether conversion is likely; a

minimally invasive approach may be continued as long as the surgeon feels steady progress can

be made. 

It is generally most helpful to initially separate the abdominal structures from the anterior

abdominal wall except at the fistula site. It might be best to delay disconnection of the fistula at

this juncture to avoid spillage of enteric contents during the duration of the operation. However,

in some cases, it is better to liberate the bowel and control the defect with clips, staplers, or
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utures. Regardless, any adhesed omentum is then detached from the bowel and the midgut is

eparated from the hindgut. The diseased bowel and its mesentery can then be addressed as per

he surgeon’s preference. It is important to consider that non-diseased bowel can be involved in

he inflammatory process and must be spared, division of the mesentery can be difficult and

ead to large dissecting hematomas, resection margins should be limited ( < 2 cm), and asymp-

omatic diseased bowel can be ignored. It is generally better to convert to an open procedure

han compromise these principles. Any remaining inflammatory rind should be debrided to min-

mize residual biofilm and suction drainage employed as needed. 

The decision to construct an anastomosis, create a diverted anastomosis, or avoid an anasto-

osis altogether is based upon many of the details earlier discussed as well as the duration of

he operation and encountered blood loss. 

In a patient with an ECF developing from a prior anastomotic leak that fails to resolve with

onoperative measures, operative intervention is usually best delayed until at least 6 months

as passed since the last surgery. This interval allows the patient to return to an acceptable

tate of health and permits the adhesions to diminish so the risk for iatrogenic enterotomy at

he time of reoperation is likely lessened. An open operation through a midline incision is gen-

rally warranted in this scenario and the fistula is best managed by resection rather than suture

losure. 201 Otherwise, the procedure is conducted as previously described. 

If ongoing sepsis from an anastomotic leak cannot be controlled by non-operative measures

nd earlier surgery is mandated, it is prudent to enter the abdomen away from the ECF site and

imit the reoperation to creation of a proximal diverting loop stoma if a hostile abdomen is en-

ountered. A more definitive procedure can be planned several months later when the situation

as improved. 

onclusion 

ECFs may occur in patients with CD as a primary manifestation, following percutaneous

rainage of an intra-abdominal abscess, or after intestinal resection. Regardless, these fistulas

equire aggressive early treatment by a multidisciplinary team employing antibiotics, percuta-

eous drainage of infection, correction of electrolyte and fluid disturbances, initiation of nu-

ritional support, and specialist wound management. Operative intervention is ultimately war-

anted in most instances, but medical therapy can be appropriately considered for most patients

n whom the ECF follows intestinal resection and selected cases in which the ECF is a primary

anifestation. 

ntero-enteric Fistula in the Setting of Crohn’s Disease 

Entero-enteric fistulas (EEF) is the second most common type of fistulae observed in CD. Epi-

emiological studies have reported a 35% risk of a patient with CD developing at least 1 fistula of

hich one third are EEF. 4 Entero-enteric, entero-colonic, and entero-sigmoid are the most com-

on intra-abdominal fistulae. 202 Symptomology of intra-abdominal fistulae varies considerably

nd depends on the site of the fistulae. Commonly, fistulae are incidental findings when patients

resent with symptoms due to stricturing or intra-abdominal inflammatory masses. Fistulae be-

ween bowel segments may persist for years before diagnosis and not all diagnosed fistulae need

ctive intervention. Prior to the availability of high resolution imaging approximately one third

f intra-abdominal fistulas were diagnosed at surgery or pathological examination, but preoper-

tive diagnosis is more the norm currently. When planning treatment for EEFs, management of

ssociated sepsis, if present, is important prior to any definitive surgery It is also important to

lan any potential surgery by correcting underlying malnutrition, obtaining a "road map" of the

ntestinal anatomy with appropriate imaging, and optimizing medical treatment. 
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Diagnosis/Symptoms/Presentation 

Symptomology of EEFs is nonspecific. Commonly, the investigation of an inflammatory mass

is likely to reveal the presence of a fistula. In a minority of cases the symptoms could be at-

tributed to fistulation. The presentation will depend on the site of the fistulation and the asso-

ciated conditions such as septic foci or malabsorption. The most common manifestation of an

EEF is as an inflammatory mass or an abscess. The patient may present with abdominal pain

and a tender mass. If an interloop abscess is present, this picture will be complicated with fever

and elevated inflammatory markers. The second most common presentation is with intestinal

obstruction. The inflammatory mass and the stricturing of the lumen can result in either sub-

acute obstruction or acute intestinal obstruction. 

The symptoms attributed to bypassing of the intestinal segment is dependent on the site of

the fistula. Short segment ileo-ileal or ileo-colic fistulae may remain asymptomatic as the effects

of passing by could be compensated. An ileo-sigmoid fistula will predominantly manifest with

diarrhea and possibly signs of malnutrition due to passing by of the absorptive surface. 

Another cause for malnutrition in ileo-colic or ileo-sigmoid fistulae is small intestinal bac-

terial overgrowth (SIBO). Migration of colonic bacteria into the small bowel and growth in the

by-passed stagnant section could result in the malabsorption of fat-soluble vitamins and min-

erals such as calcium. The classical symptoms of SIBO are diarrhea, flatulence, and abdominal

pain. The hydrogen breath Test (HBT) which measures the hydrogen concentration in exhaled

air after the administration of a glucose load is used as a diagnostic test in SIBO. 

A colo-duodenal fistula resulting from colonic disease is also commonly an incidental diag-

nosis when the patient presents with ileal disease. Although there is feculent content frequently

entering the duodenum from the colon, this rarely results in symptoms. Patients who develop

duodenal fistulae due to gastroduodenal CD may predominantly have symptoms pertaining to

outflow obstruction such as vomiting, regurgitation, and distention. Vomitus containing feculent

material may suggest a colo-duodenal fistula. Diarrhea due to bile acids in the colon and SIBO

are also not unlikely presentations. 

Imaging/Diagnostics 

Although imaging techniques have improved over the years, it is not unusual to locate these

lesions at surgery. 203 It is not unusual to detect an internal fistula on imaging in an asymp-

tomatic patient during imaging the abdomen for other reasons. 204 The objective of preoperative

imaging is to anatomically define the fistula and identify the associated abnormalities such fluid

collections and strictures that will be important in surgical decision making. The extent of the

expected bowel resection and predicting the possibility of stoma formation also provides ade-

quate time for planning pre and postoperative management of nutrition and helps the process

of informed consent. At times when a definite communication between bowel loops is not iden-

tified, the imaging can give valuable clues to assess a particular area of the bowel which can

be useful at surgery. The classic example would be the situation where there is a suspected

ileosigmoid fistula. 

MRI has emerged as the choice of imaging in CD. Together with the high detection rates, the

noninvasive nature of the examination and the lack of exposure to radiation has made it the in-

vestigation of choice. MRE has reported a sensitivity and specificity of 60%-100% and 95%-100%,

respectively, in diagnosing enteroenteric fistula preoperatively. 205-207 It requires a gadolinium-

based contrast to be administered for the small bowel to be distended and visualized. Although

some authorities advocate MR enterochlysis by administering the contrast via a naso-duodenal

tube to achieve better jejunal visualization, there is no evidence to suggest that this method

gives better results compared to oral administration. 208 An intravenous dose of gadolinium con-

trast is used to enhance the visualization of the bowel wall and mucosa. A "star-sign" is a clas-

sical description of an internal fistula on an MRE comprising of several bowel loops and inflam-
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atory sinus tracts converging in to a central point of fistulation. This sign, first described by

ermann and colleagues, 209 however, is not seen in a majority of EEFs. 210 Other features such as

erieneteric inflammation and fluid collections have been associated strongly with the presence

f fistulae as well as the concomitant presence of hypolabuminaemia. 210 

CTE is still widely used as a diagnostic tool despite the risks associated with radiation and

ontrast toxicity. CTE provides detailed information on the intra-and extra-luminal changes of

D. A fistulous tract can be visualized as enhancing linear extraluminal tracts connecting bowel

oops and could be associated with an abscess. The associated mucosal disease and strictures can

e diagnosed with a high sensitivity with CTE due to the mucosal enhancement. Comparison of

TE with MRE has demonstrated noncongruent results. One study demonstrated a higher sen-

itivity and specificity, with 100% positive predictive value, whereas while others have demon-

trated equal sensitivity for both investigations. 205 , 206 

Small bowel follow-through (SBFT) study was conventionally used in the detection of CD of

he small bowel. Its use has declined due to the longer duration and less accuracy compared to

TE and MRE. The flow of contrast material between bowel loops and convergence of the mu-

osal margins of adjacent bowel loops will be suggestive of an internal fistula. However, due to

he limited angles of visualization compared to cross-sectional imaging and increased possibility

f artefacts being present the negative predictive value for SBFT is approximately 50%, making it

 less reliable test. 205 , 211 

Upper gastrointestinal endoscopy (UGIE) or colonoscopy will be commonly combined with

maging techniques in managing patients with EEF. Luminal assessment will not provide accu-

ate information regarding fistulae but will be of help to assess the degree of underlying in-

ammation and stricturing. UGIE may indicate the presence of a colo-duodenal fistula due to

ow of feculent material into the lumen. Colonoscopy may help visualize the bile stained small

owel content into the sigmoid colon in an ileo-sigmoid fistula. Double barrel enteroscopy is not

outinely performed as a preoperative diagnostic procedure due to its invasive nature. 

edical Management 

Current management guidelines recommend early surgical intervention for symptomatic

EF. 212 Evidence supports partial or complete closure of internal fistulae with the use of aza-

hioprine, methotrexate, 6-mercaptopurine, mycophenolate mofetil, cyclosporine A, tacrolimus,

r IFX. Data for outcomes from medical management for internal fistulae is lacking compared

o data on perianal or enterocutaneous fistulae. Nonethel, IFX, and adalimumab have shown

ome effect over other biological agents with regards to therapeutic response in fistulating dis-

ase. 213 , 65 Arddizone and colleagues compared azathioprine with methotrexate, and reported

omparable results on fistula closure rates 214 while Rosenberg and colleagues in an early study

omparing azathioprine with placebo reported no significance. 215 Elemental and polymeric diet

ave also shown efficacy in closing fistulae. Although neither of the 2 diets have shown supe-

ior results over the other, optimizing the patient with either is advised prior to undergoing

urgery. 212 Total parenteral nutrition with bowel rest remains a debatable therapeutic modality

or ECF, although in enteroenteric fistulae there is no proven benefit. Ileo-sigmoid fistulas have

he best response rates to medical therapy; gastro-colic or duodenocolic fistulas generally do

ot respond to medical therapy and require surgery. 216 Medical management mainly remains an

ption in patients not fit to undergo surgery or as a trial prior to surgery. Optimizing medical

reatment to allow for less intestinal resection has been the strategy in some units, but there

as been no clinical evidence to support this hypothesis and optimizing the patent by correct-

ng nutritional and electrolyte abnormalities will be more effective than changing or increasing

he dose of medical treatment to facilitate smaller resections. 217 

Postoperative medical therapy has been shown to reduce both clinical and endoscopic re-

urrence. A recent nationwide cohort study by the French GETAID group has suggested that

 strategy of commencing medical therapy early after resection can result in a 0.58 and 0.36

dds ratio of endoscopic and clinical recurrence, respectively. The authors acknowledge that this
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finding is in contrast with other studies that suggest that postoperative recurrence is higher in

patients with penetrating disease, but they argue that the heterogeneity of these studies could

contribute to a bias and the prospective nature of the current study with a definite strategy

probably offers better quality evidence. 218 

Operative Intervention 

Early operative intervention is recommended for EEF with symptoms. Treatment of intra-

abdominal sepsis, prehabilitation, timely surgery to disconnect the fistula, resection of diseased

bowel, and release of strictured segments downstream are necessary steps in the surgical man-

agement of internal fistulae. 

Patients with EEF could present with severe fluid and electrolyte imbalances due to diarrhea.

These patients must to be managed at a high dependency setting with adequate fluid and elec-

trolyte replacement. Most EEF could be associated with an extraenteric abscess causing sepsis. It

is important to identify these on imaging and address them before surgery is planned. Most col-

lections would be amenable to CT-guided or ultrasound guided aspiration. Antibiotics to settle

the intra-abdominal sepsis should be administrated concurrently. 

Preoperative optimization of the patient plays a major role in the management of EEF. Some

patients might need to be on total parenteral nutrition for a period to reduce the diarrhea

and correct nutritional imbalances in order to achieve good postoperative outcomes. The sur-

gical approach can be either open or laparoscopic. The use of laparoscopy has increased over

time and this is also so in the case of complex CD such as EEF. The use of laparoscopy may

not be associated with increased complications. 219 , 220 Given the potential for high conversion

rates owing to the complex anatomical arrangements, single incision laparoscopic surgery is an

option that may allow switching between open and laparoscopic surgery with a smaller scar

and could potentially confer additional benefits of laparoscopy such as lower risk of adhesion

formation. 221 

Where a fistula is present between the colon and duodenum exists, symptoms such as diar-

rhea and weight loss may occur. Surgery is usually the treatment for these indications, but if the

fistula is asymptomatic then nonsurgical treatment can be considered. Repair of the duodenum

can be a primary closure if the defect is small and for a larger defect a jejunal patch or a serosal

patch can be performed. The diseased colonic segment should be resected and anastomosed or

fashioned as a double-barreled stoma depending on the disease activity, medication use, and nu-

tritional status. It is important to exclude proximal jejunal strictures that could cause failure of

the duodenal repair. These patients may require a prolonged period of postoperative parenteral

nutrition due to the duodenal repair. 

Ileo-ileal EEF can be commonly associated with a phlegmon which requires a longer seg-

ment of bowel to be resected. Single port or laparoscopic surgery can be utilized for this pro-

cedure as the fistulating segment can be delivered into a wound following minimally inva-

sive mobilization. Resection of the diseased segment with a wider region of the mesentery

could potentially reduce the chances of recurrence. The role of an extensive mesenteric exci-

sion is in controversial and several approaches of either excluding or resecting diseased mesen-

tery are currently being investigated. 222 , 223 Where there is extensive stricturing disease, a 

bowel sparing-approach of resection combined with strictureplasty, where feasible, should be

considered. 224 

An ileo-sigmoid fistula requires disconnection of the fistula, resection of the diseased small

bowel segment which is usually the terminal or distal ileum, and repair of the sigmoid colon.

Although purely anecdotal, the authors suggest that primary repair of the sigmoid colon is possi-

ble provided there is no colonic disease. A segmental resection of the sigmoid may be beneficial

if there is concomitant disease in the sigmoid colon. In circumstances where there is no de-

tectable fistula after disconnecting the 2 adherent segments, an air leak test with sigmoidoscopy

would be prudent to allow detection of a minute defect. 
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ummary 

EEF is associated with significant management challenges which can be compounded when

he patient is asymptomatic. A multidisciplinary approach is key to successful management and

ot only involves the balance of surgical and medical care but also nutritional optimization.

areful planning and understanding the pathological anatomy will help surgical planning. Where

here is potential for significant bowel loss, referral to a high volume center should be consid-

red. 

nterovesicular Fistula in the Setting of Crohn’s Disease 

iagnosis, Symptoms, and Presentation 

EVF is a rare complication of CD, occurring in approximately 2%-8% of all patients. 97 CD is the

ain cause for EVF, while diverticulitis is the most frequent cause for colovesical fistulas (CVFs),

ollowed by cancer and CD. 225 More recently, a large multicenter retrospective cohort study,

ncluding more than 60 0 0 patients from 14 Spanish hospitals, reported a prevalence of 1.6%. 226

wo thirds of the patients had a fistula originating from the terminal ileum, while one fourth

f the fistulas occurred between the colon and the bladder. Both types of fistula are explained

y the proximity of the respective bowel segment to the bladder. This is also the reason why

omen are at lower risk: the uterus functions as a barrier to protect the bladder from the source

rgan. A minority of cases involved the utero-vesicular junction or the urethra, which are much

ore complex to treat. 

An EVF can be simple (a straight connection between the bowel loop and the bladder) or

an be part of a more complex fistula, including other bowel loops or the abdominal wall. It can

lso be complicated by a phlegmon or abscess, which would require appropriate treatment (ie,

ntibiotics, percutaneous drainage, etc). 

Patients with an EVF usually present with recurrent chronic lower urinary tract symptoms,

ncluding pneumaturia, fecaluria, mictalgia, urgency, vesical tenesmus, suprapubic pain, and re-

urrent urinary tract infection. Vesical tenesmus is best described as the feeling of incomplete

ladder emptying, which is usually caused by pelvic diaphragmatic spasms. 225 The combina-

ion of suprapubic pain, tenesmus, urinary frequency, and mictalgia is also known as the Gou-

erneur’s syndrome. 225 Pneumaturia is a pathognomic symptom for EVF or CVF and is often well

escribed by the patients. In addition to urinary symptoms, patients may also present with GI

ymptoms, ranging from obstructive symptoms to diarrhea and vague abdominal pain. As men-

ioned previously, EVF or CVF may be part of more complex fistula or phlegmon/abscess and

ay be associated with infectious symptoms caused by non-urinary causes. 

maging/Diagnostics 

Cross-sectional imaging is the cornerstone of the diagnostic evaluation in patients with CD.

ooled sensitivity for diagnosis of CD associated fistulas using MRE and CTE have been reported

o be 70% and 80%, respectively, with specificity greater than 90%. 227-229 However, sensitivity

or the diagnosis of EVFs and CVFs may be higher than 90%, due to indirect signs observed

n imaging. 225 Indeed, the fistula as such is often invisible on imaging, however it is usually

iagnosed indirectly by the proximity of the bowel loop to the bladder combined with local

nflammation and the finding of an intravesical gas bubble. This sign is pathognomic for the

iagnosis of an EVF or CVF, unless the patient was catheterized or had any kind of intravesical

rocedure before imaging. Sometimes, extravasation of intraintestinal contrast dye is seen in the

ladder. 
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Fig. 7. Sagittal perspective of a CT scan of a young patient with terminal ileal Crohn’s disease. No clear enterovesical fis- 

tula is visible, however the proximity of the small bowel with the bladder and the local inflammation is very suspicious 

for a fistula. In addition, oral contrast dye extravasation is visible in the bladder (arrow), confirming the presence of a 

fistula. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MRE has the major advantage of eliminating the exposure to radiation, even though this ex-

posure has been continuously minimized in modern CT scan protocols. 230 However, an MRE

should still be preferred in young patients, who are at risk of multiple radiological investiga-

tion along their disease course. 

Aside from the formal diagnosis of the fistula, it is important for the surgeons to understand

the involvement of the bowel loops, the location of the fistula on the bladder (bladder fundus vs

trigone), the presence of any other loops or structures involved and, finally, the presence of any

phlegmon or abscess that would require specific management. This thorough assessment will

help the surgeon to plan preoperative treatment and surgery and is only possible with a CTE or

MRE ( Figs 7 and 8 ). 

Ultrasound has been described as a reliable tool for the assessment of CD activity. 231 , 232 Its

accuracy can be increased by the use of contrast-enhancing injections. The injection of hydro-

gen peroxide in ECFs has been reported. 233 More recently, the injection of contrast in cavities (ie,

abscess, bladder, etc) to detect a connection with the bowel loops was reported to significantly

increase the accuracy of ultrasound for the detection of fistulas, including EVFs and CVFs. 229 , 234 

The major advantages of ultrasound is the avoidance of radiation and the fact that it is easy to

carry and perform bedside procedures. 229 The downside is that it is operator dependent. More-

over, ultrasound images are more difficult for the surgeon to interpret preoperatively. 

Plain radiographs or barium studies are not helpful and there is no role for these modalities

in the era of highly fidelity cross-sectional imaging techniques. 225 Cystoscopy can be performed

but has a pretty low sensitivity in detecting fistulas. 235 It can be helpful to rule out any other

bladder related diagnosis (mainly malignancy) or to evaluate the relationship between the fistula

and the trigone and the ureteric orifices in cases in which the fistulas are located at the pos-

terior side of the bladder. However, in a recent study, only approximately 10% of patients with

a documented fistula underwent a cystoscopy, likely due to the use of modern cross-sectional

imaging. 226 
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Fig. 8. Another sagittal view of the same patient showing a small intravesical gas bubble (arrow). Notice the diseased 

bowel loops superior to the bladder, with thickened bowel wall and hyper-enhancing mucosa. 
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Colonoscopy to identify a CVF as such does not have a high sensitivity. It should therefore

ot be performed as a diagnostic assessment of the fistula, but remains central in the overall

ssessment of the extent and severity of colonic and terminal ileal CD. 225 

edical Management 

There is an increased interest in the medical management of EVFs, which used to be an

bsolute surgical indication. This was driven by the results of several pivotal trials involving TNF-

alpha antagonists, demonstrating the significant impact of those molecules on the closure of

ntestinal or perianal fistulas. 65 , 66 , 236 A recent meta-analysis reviewing all of the available drugs

or the treatment of CD demonstrated that the strongest effect estimates to heal CD related

stulas was found for IFX. 237 

None of those trials included patients with EVF, specifically. Therefore, one should be careful

hen drawing conclusions about the treatment of EVFs on the base of those trials. Medical treat-

ent of EVF has only been reported in very limited case series, with small sample sizes. A recent

ystematic review including 44 patients with EVF, spread over 19 case series, reported that 57%

f those cases showed complete healing with medical therapy, while 36% demonstrated partial

esponse and only 7% showed no healing at all. 97 The studies were of poor quality including

onstandardized treatment regimens, healing assessment, and short-term follow-up. Moreover,

ealing of the fistula was assessed by imaging in only 1 study. 238 Needless to say, the quality of

vidence supporting medical management of CD-related EVF is extremely poor. 

Antibiotics play a role in symptomatic control, treating or avoiding urosepsis, and eventu-

lly treating an associated intra-abdominal phlegmon or abscess. Long-term healing of EVF with

ntibiotics has not been reported. 

perative Intervention 

Despite increasing interest in medical therapy of EVFs, approximately 80% of all fistulas will

ltimately require surgery. 97 The indication for surgery can be 2-sided. First, surgery can be
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indicated for the intestinal symptoms. Indeed, when a patient presents with intestinal (partial)

obstruction, diarrhea, or abdominal pain, surgery is usually indicated whether there is a fistula

or not. On the other hand, in the absence of those symptoms, surgery can still be required to

control urinary symptoms that are unresponsive to medical management or after recurrence of

the fistula. Intermittent or chronic urinary tract infections with the need for chronic antibiotic

treatment is an indication for surgery. 

In CD, the fistula usually originates from the terminal ileum and penetrates the bladder fun-

dus. A simple EVF can be operated laparoscopically, acknowledging a slightly increased conver-

sion rate. 239 , 240 The fistula between the terminal ileum is then divided using blunt and sharp

dissection, detaching the small bowel from the bladder. Usually, a locally thickened bladder wall

with local inflammation is observed without an obvious opening in the bladder. 241 , 242 Instil-

lation of the bladder with diluted methylene blue is most often negative and should there-

fore not be performed routinely. 243 Many authors have proposed not to close the fistula open-

ing in the bladder, but rather drain the bladder using a Foley catheter for approximately a

week. 242 , 244 , 245 It has indeed been demonstrated that re-epithelialization of the bladder oc- 

curs within a week. 246 In the event that a larger hole is found in the bladder, surgical re-

pair is indicated which is performed in 1 or 2 layers of running absorbable sutures. Excision

of the inflamed borders of the fistula opening can be necessary in order to obtain healthier

tissue for suture repair. This can be performed by experienced colorectal surgeons and urolo-

gists usually do not need to be involved. Omental flapping to cover the bladder opening with

a well vascularized tissue flap has been described but is probably not necessary in the con-

text of EVFs for CD, given the extremely high rates of healing with or without suture repair

alone. 241 

In more complex cases, in which the fistula is situated at the posterior side of the bladder

and involving the trigone, operative repair is much more challenging. Ureteric re-implantation

and more complex bladder surgery is often required and one should always involve the partici-

pation of a urologist experienced in complex bladder surgery. 

The intestinal resection is performed as usual, resecting either the ileocolic segment including

the resection or repair of any other structure involved in the disease process. If the colon is the

source organ, this segment will be resected. The presence of a fistula to the bladder alone is not

a sufficient reason for a stoma, but the decision to perform fecal diversion should be based on

the presence of sepsis or patient’s general (nutritional) condition. 

Laparoscopic surgery is usually possible with simple fistulas. However, fistulas invading the

posterior wall of the bladder, close to the trigone, should be operated conventionally, using a

midline laparotomy. In addition, complex fistulas invading the retroperitoneum should also be

performed by laparotomy to ensure safe dissection of the bowel package off the retroperitoneal

plane. 

Postoperative management of EVFs requires a prolonged catheterization of the bladder. This

avoids increased intravesical pressure to allow the fistula to heal. There is no consensus in the

literature on the length of time the bladder should be catheterized and whether a cystogram

is needed before catheter removal. Most small case series report a catheterization period be-

tween 7 and 10 days, with a cystogram before removal. 241 , 243 , 245 , 247 However, cystograms after

prolonged bladder drainage are rarely positive and positive tests usually occur after complex

bladder repair. 243 Therefore, the authors suggest to reserve cystograms for complex bladder re-

pairs. A cystogram after a simple fistula which did not need any repair, probably does not require

imaging. 243 Prolonged bladder catheterization should not extend patient admission, as they can

usually be discharged with a catheter which can be removed in an outpatient setting. The au-

thors suggest that 7 days of bladder drainage is sufficient for all but the most complex bladder

repairs. More data are required to make strong recommendations on both the interval for blad-
der catheterization and the need of cystograms. 
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oncluding Remarks 

CD is a chronic disease characterized by transmural inflammation resulting in fistula forma-

ion. This can occur anywhere along the GI tract and perianally. The symptoms can result in

ebilitating pain, drainage, and incontinence depending on the location. Medical therapy with

iologics is unfortunately not particularly effective, and most patients require some sort of sur-

ical intervention to at least control the associated sepsis. The morbidity of this phenotype is

nderscored by the multiple medications and surgical interventions it takes to provide symptom

elief, and in some cases, eradication of the fistula. Novel therapies such as MSCs may provide

mproved treatment options, but we are still a long way from this being widely used across

ultiple phenotypes. Until then, multidisciplinary management with radiologists, gastroenterol-

gists, and surgeons provides optimal treatment pathways for patients with fistulizing CD. 
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