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ABSTRACT

Inflammatory bowel disease is a chronic inflammatory disorder of the

gastrointestinal tract that includes both Crohn disease (CD) and ulcerative

colitis. Abdominal pain, rectal bleeding, diarrhea, and weight loss

characterize both CD and ulcerative colitis. The incidence of IBD in the

United States is 70 to 150 cases per 100,000 individuals and, as with other

autoimmune diseases, is on the rise. CD can affect any part of the

gastrointestinal tract from the mouth to the anus and frequently will include

perianal disease. The first description connecting regional enteritis with

perianal disease was by Bissell et al in 1934, and since that time perianal

disease has become a recognized entity and an important consideration in the

diagnosis and treatment of CD. Perianal Crohn disease (PCD) is defined as

inflammation at or near the anus, including tags, fissures, fistulae, abscesses,

or stenosis. The symptoms of PCD include pain, itching, bleeding, purulent

discharge, and incontinence of stool. In this report, we review and discuss

the etiology, diagnosis, evaluation, and treatment of PCD.
Key Words: perianal abscess, perianal Crohn disease, perianal fistula

(JPGN 2013;57: 401–412)
I nflammatory bowel disease (IBD) is a chronic inflammatory
disorder of the gastrointestinal tract that includes both Crohn

disease (CD) and ulcerative colitis (UC). Abdominal pain, rectal
bleeding, diarrhea, and weight loss characterize both CD and UC.
The incidence of IBD in the United States is 70 to 150 cases per
100,000 individuals and, as with other autoimmune diseases, is
disease. The first description connecting regional enteritis with
perianal disease was by Bissell et al in 1934 (2), and since that time
perianal disease has become a recognized entity and an important
consideration in the diagnosis and treatment of CD. Perianal
Crohn disease (PCD) is defined as inflammation at or near the
anus, including tags, fissures, fistulae, abscesses, or stenosis.
The symptoms of PCD include pain, itching, bleeding, purulent
discharge, and incontinence of stool.

INCIDENCE AND NATURAL HISTORY
Limited pediatric data describe the incidence and prevalence

of PCD. The incidence of PCD in the pediatric age group has been
estimated to be between 13.6% and 62% (3). In a review by Palder
et al (4), 62% of 325 children with CD developed PCD. Skin tags
were present in 114 (35%), fissures in 185 (51%), fistulae in
41 (15%), and perirectal abscesses in 47 (13%). In another study
of 276 patients with CD, Keljo et al identified perianal lesions in
41 (15%) who were studied within 30 days of diagnosis (3). A 2012
study in New Zealand reported that 26.5% of children with CD
develop some form of PCD (5).

In the adult literature, the reported incidence of PCD ranges
from 25% to 80% (6) and fistulizing PCD from 17% to 43% (7–9).
The clinical course of PCD depends on the type, including skin tag,
rectal stricture, fistulae or fissures, and location of disease. Skin tags
in general do not resolve completely with treatment, but remain
present and benign. Fissures will often heal completely with minor
medical therapy. Simple fistulizing disease, when superficial and
confined to the anal canal, heals spontaneously in 50% of cases (10).
In contrast, rectovaginal and complex fistulae rarely heal without
therapy (11). Complex fistulae include those with origin of the
fistulous tract that is high intersphincteric, high transsphincteric,
extrasphincteric, or suprasphincteric.

ETIOLOGY
CD is defined in part by the transmural nature of inflammation,

which in turn predisposes patients to fistulae and abscess formation
around the anus and in other locations. Two mechanisms have been
postulated with regard to the pathogenesis of fistulae and abscesses:
initial inflammation in the rectum forms either ulcers or shallow
fistulae, which subsequently extend into deep or penetrating fistulae
with the persistent exposure to feces and pressure caused by defeca-
tion (12); infected anal glands penetrate the intrasphincteric space and
then progress to form fistulae or abscesses (13).

Increasing evidence supports a role for genetic predisposition
and microbiota influence in the development of perianal fistulae
(PF) and abscesses (PAs). A study from New Zealand looking at
715 patients younger than 20 years found that PCD not only was
significantly associated with younger age at diagnosis, complicated
duction of this article is prohibited.

leal disease location but it also had a genetic
rization of the genetic background in CD
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continues to develop rapidly, especially by means of genome-wide
association studies. An association of CD fistulae and abscesses has
been linked to specific gene variants at the susceptibility locus
on chromosome 5q31 (IBD5), including OCTN (14) and IRGM
(14–16). Impaired OCTN activity or expression may reduce carni-
tine transport, which can lead to defects in oxygen burst–mediated
pathogen killing, fatty acid oxidation defects in the intestinal
epithelial cells, or defects in transport of bacterial toxins into
and out of the epithelial cells causing inflammation. Whether these
are mechanisms that cause PCD is unknown. IRGM is part of
the autophagy pathway that eliminates intracellular organisms.
Although the study from New Zealand did not show the same
association with IRGM, it did note an association with a novel gene
neutrophil cytosolic factor 4 (NCF4), a gene that has a role in
phagocytosis and bacterial killing (5).

A few investigators have studied the association between the
NOD2/CARD15 genotype and PCD. To date, no correlation exists
between this genotype and PF (17); however, NOD2/CARD15 gene
status appears to influence the response of PF to antibiotic therapy,
with a greater response noted in patients with NOD2/CARD15 wild
type (18).

Although the use of antibiotics and fecal diversion appears
useful in some patients with PF and PA, suggesting a pathogenic
contribution of the microbiome, their incomplete efficacy suggests
that microbes alone cannot explain PCD. The search for a single
organism as the causative agent has yielded inconsistent results.
In general, many bacterial species have been implicated in inflam-
mation, including enteroadherent strains of Escherichia coli (19)
Chlamydia (20), and mycobacteria (21). Whether these changes in
bacterial flora are primary or secondary to the disease process is not
clear. Few studies have assessed microbiological changes in Crohn
fistulae. One involved the aspiration of pus from the fistulous tracts
of 13 Crohn patients with perianal disease (22). These samples
were analyzed by standard bacterial culture techniques. Gram-
positive organisms, in particular staphylococci, streptococci, and
corynebacter, predominated over Gram-negative enteric organisms
(23). This differs from idiopathic fistula (22), in which the
microbiota found on excised granulation tissue were largely of
gastrointestinal origin. Additional investigations are needed to
clarify the role of the microbiology of CD fistulizing disease.

CLINICAL PRESENTATION
Manifestations of PCD fall into 3 distinct categories: tissue

destruction, which includes anal fissures, tags, and deep ulcers lined
with exuberant granulation tissue; fistulae and abscesses, which are
often multiple and complex and are frequently related; and rectal
stricture, which is likely the result of long-standing or even healed
circumferential Crohn-related inflammation of the rectum or
anoderm. The spectrum of PCD is variable in that some may have
relatively mild disease, whereas others can have a severe, destruc-
tive, and debilitating course leading to constipation, fecal incon-
tinence, recurrent infections and sepsis, compromise of sexual
function, significantly diminished quality of life, and, in some
cases resulting in a diverting colostomy or ileostomy (3,24). Even
in its most severe form, PCD can be surprisingly painless. Children
and adolescents are often reticent to volunteer information about
bowel habits, drainage, or anal pruritus; it is therefore extremely
important to ask direct questions about these symptoms. Fissures
may cause bleeding but, despite their depth or severity, do not
always cause pain with defecation. Anal skin tags, classic hallmarks
of CD, may result in cosmetic concerns, but are not frequently
associated with pain unless inflamed.

de Zoeten et al
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Strictures are typically the result of long-standing inflam-
mation (25) and generally form extremely slowly, which allows
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patients to accommodate themselves to the relative narrowing of the
rectum. Thus, often patients state an ability to pass stool normally
despite having a rectal stricture. Nevertheless, although children with
PCD may not complain of pain, the functional impairments (consti-
pation, incontinence, spontaneous drainage) and the social implica-
tions (odor, stained undergarments, anxiety) are often significant.

PERIANAL FISTULA

Diagnosis
Diagnosing PF in CD is extremely important because

this ultimately influences not only the medical but also the surgical
management and approach to therapy (Fig. 1). In addition,
definition of the anatomic location of the fistula is critical if surgical
intervention is considered.

Grading and Naming Systems

Various attempts to develop a consistent and useful severity
score or staging system have been described over the years; however,
their clinical value, especially in children, has been limited. Several of
the more common approaches are discussed here.

Cardiff System

The earliest and perhaps still most commonly used classifi-
cation scheme is the Cardiff system, originally described in 1978 by
Hughes (12) and later modified in 1992 (26). The Cardiff classi-
fication provides a thorough anatomic description of the disease, but
its real clinical significance has been questioned (6,27). Each major
component of the disease (ulceration, fistula, and stricture) is
graded on a scale of 0, 1, or 2. The score is also modified by
the presence of associated anal conditions (hemorrhoids, malig-
nancy), proximal intestinal disease, and relative disease activity
(active inflammation).

Park Classification

PF are still often classified according to the descriptive
surgical Park classification, which was originally used to describe
fistula-in-ano not associated with CD. Although helpful in
the operative setting, this system may be difficult to use in clinical
practice (28). Park described 5 types of fistula (Fig. 2, left side):
superficial, which stays below the internal and external sphincters,
travels inferior to the sphincters, and involves the ischioanal fossa;
intersphincteric, which travels between the internal and external
anal sphincters; transsphincteric, which passes through the external
sphincter; suprasphincteric, a complex fistula that passes through
the internal sphincter and then travels up through the levator
ani musculature before tracking to the skin, which can also result
in supralevator abscesses as the tract extends through the levator
ani muscle toward the skin after leaving the intersphincteric space
by going over the top of the puborectalis muscle; and extra-
sphincteric, which stays external to the sphincters connecting
rectum and skin. These fistulae pass through the ischiorectal fossa
and levator ani muscle opening into the rectum (28). Patients with
PF often have complex, branching, and interconnected series of
fistulae that defy easy description, let alone objective classification.

Simple Versus Complex Fistula

Location of the fistula (high or low in relation to the anorectal

JPGN � Volume 57, Number 3, September 2013
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ring) is traditionally used by clinicians to classify fistulae; however,
a recent description as to whether it is a simple or complex fistula,
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FIGURE 1. Schematic illustration of 2 classification systems for perianal fistulas. On the left, the Park classification identifies strictures based on

their anatomic relation to the internal and external anal sphincters. On the right, the Bell classification divides fistulas into either simple or complex

categories, depending on how low the internal opening is or if the fistula contains an abscess or multiple branches. CPF¼ complex perianal
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such as that suggested by Bell et al (29) in 2003 (Fig. 2, right side),
may be more relevant for the clinician. To determine a simple
versus complex fistula, the clinician assesses the perianal region for
the presence of abscesses, strictures, and fistulous connections by

fistula (orange); ESF¼ extrasphincteric fistula (red); ISF¼ intrasphincter
fistula (dark blue); SSF¼ suprasphincteric fistula (purple); TSF¼ transp
pyright 2013 by ESPGHAN and NASPGHAN. Un

inspection as well as endoscopically. A simple fistula involves a low
intersphincteric or transphinteric location, a single short tract, an

Assessment of intestinal disease
    History and physical
    Colonoscopy to evaluate rectal inf
    Perianal assessment
    Examine for pain, fluctuance, eryt
    Digital rectal exam for stricture

Absent: Pain, fluctuance, or str

• EUA+/–EU or MRI

• Antibiotics
• Anti-TNFα
• Immunomodulators

• Antibiotics
• Anti-TNFα
• Immunomodulators
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FIGURE 2. Perianal fistula—assessment and treatment algorithm.

www.jpgn.org
internal opening lower and closer to the anal verge, and the external
opening near the anal verge without an abscess. A complex fistula
involves the sphincter muscle/anorectal ring, multiple fistulae, and
branches with or without an abscess; an internal opening of the

stula (light blue); SF¼ superficial fistula (yellow); SPF¼ simple perianal
cteric fistula (green). Illustration by Robert Kramer, MD.
authorized reproduction of this article is prohibited.

fistulous tract is above the sphincter muscles, with the external
opening further away from the anal opening.

lammation

hema

icture

• Antibiotics
• Anti-TNFα
• Immunomodulators

Anti-TNFα Anti-TNFα

onsider non-
utting seton

• Consider advancement flap
in rectovaginal fistulae

ula with
n

Complex fistula no rectal
inflammation

403



Co
PCD Activity Index

Pikarsky et al (30) in 2002 proposed a much more compre-
hensive score, the PCD activity index, which entails separately
grading the degree of abscesses, fistula, ulcer, fissure, stenosis,
incontinence, and concomitant upper-tract bowel disease by
separate scales and adding them together to produce a score
between 0 and 55. Although more sophisticated and possibly more
predictive than the Cardiff classification, the clinical usefulness of
this more cumbersome system has yet to be demonstrated and may
have more use in clinical trials and outcome assessment than in
clinical practice (31).

Several imaging modalities are available to adequately
diagnose, define, and classify a PF. Complete documentation of
PCD is accomplished with radiologic imaging, visual inspection
under anesthesia, and endoscopic assessment to formulate an
individual treatment plan.

Imaging of PF

All children with CD, with or without perianal complaints,
should at minimum have an external examination of the perianal
region. Without external visible signs of PCD, most children
will tolerate a gentle and brief digital rectal examination to identify
a significant stricture or fluctuance; however, if clear signs of
PCD are present, radiographic evaluation or examination under
anesthesia are more useful and less traumatic and should be
considered (32).

Radiographic imaging modalities include magnetic
resonance imaging (MRI), computerized tomography (CT), endo-
scopic anorectal ultrasound (EUS), and fistulography. It is often
difficult to visualize the enteric opening of a fistula or to attain
retrograde fill of a fistulous tract with contrast externally, making a
fistulogram challenging. Consequently, the accuracy of fistulogra-
phy has been reported to be poor, 16% to 50% (33). EUS has
technical limitations and requires considerable expertise, especially
if a stricture/stenosis or abscess is present. CT scans, although
beneficial for identifying strictures, thickened bowel wall, and fluid
collections/abscesses, is not useful for delineating soft tissue and
muscle layers containing the fistulous tracts. Consequently, the
most useful radiologic modality to evaluate abscesses and fistulae is
MRI. The MRI can show separate soft tissues with high distinction;
images can be viewed in both coronal and sagittal planes to better
delineate landmarks, and nonionizing radiation avoids exposure
to radiation (34). MRI is highly sensitive for fistulae and
abscesses. Compared with examination under anesthesia (EUA),
the specificity of MRI in identifying the fistula and its path ranges
from 76% to 100%. Additionally, MRI incorporates the benefit that
a CT offers without the radiation exposure, and thus is considered to
be the radiologic study of choice under most circumstances (8).
Most patients, therefore, benefit from MRI followed by EUA.

Abdominal MRI and pelvic MRI have been applied in the
diagnosis of fistulae and PF in children (35–39). Advances such as
higher field strength and greater signal-to-noise ratio have reduced
scan time and improved image resolution (35–39). New techniques
in breath hold image capture, fat suppression, oral contrast
agents, and intravenous gadolinium generate consistent high-
quality MRI images in children (12,14). In pediatrics, MRI has
been used to identify fistula, inflammation, and evaluate related
complications in the perianal and perirectal regions, similar to
adult studies (15,16). Others have shown the use of MRI in

de Zoeten et al
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determining the extent of the disease to assist in operative planning
and management in adult patients (40–44).
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EUA is a safe and well-tolerated procedure that has a
reported specificity of 91% (45,46). Where available, EUA is the
preferred diagnostic choice if a PA is suspected (47). Consensus
recommendations from the European Crohn’s and Colitis
Organization in 2006 support the combination of MRI and procto-
sigmoidoscopy evaluation in making a diagnosis of PF or PA
and for planning therapy (8). The European Crohn’s and Colitis
Organization statement also recommended an EUA alone if there
is a contraindication to using the MRI and determined that the EUA
is considered the criterion standard in the hands of an experienced
surgeon (8). Although EUA is considered a diagnostic procedure,
it often offers the concomitant opportunity to provide symptomatic
relief or to treat or prevent an infectious complication (33).

To perform EUA, careful external examination is performed,
followed by digital examination. The degree and extent of inflam-
matory changes and any degree of stricture, if present, should be
noted. Areas of induration or fluctuance may indicate an abscess,
highlighting the benefit of preoperative imaging. Aspiration with a
large-bore needle and syringe can be used to identify pockets of
purulent fluid that require drainage. Any dimple or potential fistula
should be probed gently to identify cavities or communication
with the rectum or anoderm. In boys, the base of the scrotum
and in girls the labia majora and the vaginal walls should be
included in the field to help identify all potential sites of disease
extension and fistulae. Meticulous probing should allow character-
ization of the full extent of most PF; dilute methylene blue or
hydrogen peroxide injected gently into an external opening may be
helpful to identify an internal fistulous tract.

In summary, the most common approach to evaluate
PCD involves an external examination and rectal examination,
followed by imaging with MRI and finally EUA performed by
an experienced surgeon (Fig. 1).

PA
Classification of a PA involves the relation of the abscess to

the internal sphincter and levator muscles (Fig. 3). Abscesses
may be perianal, ischiorectal, or submucosal, indicating collections
of pus in the shallower or more superficial layers of the skin around
the anus. A pelvirectal abscess is deeper, occurring between the
levator muscle and the anterior peritoneal reflection. Approxi-
mately 60% of such abscesses are perianal, with another 30% being
ischiorectal, and the remainder are equally split at 5% for sub-
mucosal/intramural and pelvirectal (48). The goal of diagnosing a
PA is not only to correctly identify this entity but also to promptly
institute therapy to alleviate the clinical signs and symptoms.

The diagnosis of a PA relies primarily on visual inspection
and physical examination. Features include erythema and swelling
involving the skin around the anus with a visual bulge and a
palpable bump that may be either firm, tense, and painful to the
touch or fluctuant. Pain at the anus can also be a symptom as well as
signs of pus or purulent drainage from the anus. Fever, chills, and
malaise may be systemic signs of a PA.

Imaging modalities that may be useful to evaluate the extent of
the PA include CT scan, MRI, or ultrasound. CT with intravenous and
rectal contrast may show the presence and the location of a perirectal
abscess and can identify deeper abscesses than ultrasonography;
however, ultrasound is useful to assess the presence, location, and
extent of the submucosal and intersphincteric abscesses and is a cost-
effective method for documenting perirectal and perianal fluid
collections. Other advantages to ultrasound include the absence of
nonionizing radiation and bedside performance (49). Ultrasound
techniques include endoanorectal, transperineal, and transvaginal

JPGN � Volume 57, Number 3, September 2013
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approaches. MRI, like CT, is good at identifying deep abscesses,
detecting granulation tissue, and separating the anatomical plains
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more specifically than CT while avoiding radiation exposure (50).
Most adult guidelines for evaluation of PA presently recommend
some combination of EUA with pelvic MRI (Fig. 3).

Therapy for PCD

A decade ago, the goal of treatment for PF and PA was simply
improvement in drainage. With the newer therapeutics, the aim is com-
plete healing of abscesses and complete fistula closure with cessation of
drainage (51). In addition, attention is focused on improved quality
of life, decreased need for surgery, and prevention of recurrence.

The clinical assessment of healing in most studies is based on
fistula drainage, for example, reduction of �50% in the number of
draining fistulae from baseline observed at �2 consecutive visits
>4 weeks apart. Closure means no drainage despite gentle finger
compression at examination, and remission is the absence of any
drainage at 2 consecutive visits (31,52). No widely accepted scoring
system to assess fistula activity exists, but many studies use a
decrease in the Perianal Disease Activity Index (PDAI) as a
secondary endpoint (53). Recent studies have used MRI to docu-
ment fistula closure because track closure may lag behind clinical
remission of luminal disease by months (54). It is important to
recognize that this is a more rigorous endpoint for fistula healing.

Present treatment modalities are based on a combination
of surgery, antibiotics, immunosuppressive agents, and biologics.
No studies have shown benefit of sulfasalazine or 5-aminosalicylic
acid agents in the treatment of PCD.

Corticosteroids

FIGURE 3. Perianal abscess—assessment and treatment algorithm.
pyright 2013 by ESPGHAN and NASPGHAN. Un

Corticosteroids must be used with caution in treatment of
PF from CD. The presence of active proctitis decreases the chance

www.jpgn.org
of fistula healing, and the use of steroids in these patients is aimed
at treating luminal disease, not the fistulae; however, studies
have shown worse outcomes in fistula activity in patients in
steroid-treated groups (55).

Antibiotics

Despite the lack of strong evidence, antibiotics remain first-
line therapy, especially in simple fistula or abscess. An adult clinical
practice guideline published in 2003 revealed no controlled
trials showing effectiveness, yet they remain a part of the recom-
mendations and are part of numerous algorithms based on un-
controlled studies and case series (31). Bernstein et al (56)
evaluated 21 adult patients with metronidazole (20 mg � kg�1 �
day�1) and noted clinical response in all patients and complete
healing with rapid onset of improvement in 56%. Unfortunately, a
high rate of relapse upon discontinuation of metronidazole was
noted and long-term metronidazole was associated with nausea,
glossitis, metallic taste, peripheral neuropathy, and parasthesias
(57). Because of these adverse effects, ciprofloxacin began to gain
favor (58). Only anecdotal reports and small case series document
the efficacy of ciprofloxacin. Eight adult patients who were initially
resistant to metronidazole showed improvement on ciprofloxacin,
but half continued to have persistent drainage (59). A randomized,
double-blind, placebo-controlled study of 25 adult patients
with actively draining fistulae randomized to ciprofloxacin
(500 mg/day), metronidazole (500 mg), or placebo for 10 weeks
resulted in higher response and remission in the ciprofloxacin group
but was underpowered to show significance (60). Another study
using a combination of ciprofloxacin and metronidazole showed
authorized reproduction of this article is prohibited.

effectiveness in severe disease, with two-thirds of patients showing
response (61).
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Antibiotic effectiveness as a bridge or adjuvant to
other immunomodulatory therapy was evaluated in 2 studies. A
prospective, open-label trial of ciprofloxacin (500–1000 mg/day)
and/or metronidazole (1000–1500 mg/day) with azathioprine
(2–2.5 mg/kg) showed some benefit for antibiotics as a bridge,
with a response of 35% and complete healing in 18% at week 20.
Patients taking the immunomodulator were more likely to
respond, and those not bridged to azathioprine experienced a
higher relapse rate (62). In addition, a double-blind, placebo-
controlled study, in which all patients were induced with
infliximab and randomized to receive ciprofloxacin or placebo
for 12 weeks, showed a 73% response, with significant improve-
ment in the PDAI in the antibiotic group compared with 39%
in placebo-treated patients (63). No controlled pediatric studies
have been performed to evaluate the use of antibiotics in PCD, and
no studies to date have evaluated the efficacy of newer agents such
as rifaxamin on PCD.

Immunomodulators

Azathioprine/6-Mercaptopurine
Initial use of immunomodulators for PF was based on

a meta-analysis of 5 controlled adult trials with closure as a
secondary endpoint; however, no controlled trials exist with this
outcome as the primary endpoint (3,64,65). The subanalysis of a
pivotal adult trial by Present et al (63) revealed 24% with partial
response and 31% with complete response in patients taking
azathioprine, but time to response was delayed. A meta-analysis
of 41 adult patients with PCD given either 6-mercaptopurine/
azathioprine or placebo reported fistula healing in 54% on
thiopurines versus 21% given placebo (66). The largest adult series
evaluated 34 patients (18 with fistula) on 1.5 mg/kg 6-mercapto-
purine, showing 39% with complete closure and 26% with clinical
improvement (3). Multiple uncontrolled studies in children have
been published. A retrospective review of a pediatric IBD registry
revealed 75% of patients whose fistulae resolved were treated with
immunomodulators before resolution (67). The pivotal Markowitz
study evaluating the use of azathioprine or 6-mercaptopurine
as maintenance therapy in CD included 40% with PCD before
therapy with no new development, and only 14% reported to
have disease during therapy (68). Kirschner et al (69) evaluated
the safety of immunomodulators in pediatric CD and included
10 patients with fistulae; 3 had complete closure, 3 had a
fluctuating course, and 4 had no change while receiving therapy.
Another retrospective review of 15 pediatric patients with signifi-
cant PF treated for >6 months with azathioprine resulted in 67%
with improved drainage, 40% with fistula closure, and an improve-
ment in PDAI (69). Although these studies suggest benefit, their
slow onset of action has led the American Gastroenterological
Association (AGA) to suggest these agents be used to maintain
closure, rather than for induction (31).

Methotrexate

A few uncontrolled published trials have reported use of
methotrexate in PF in adults; none reported use in pediatric patients.
A retrospective study showed 44% with partial or complete closure
after 6 months of therapy (70). A chart review of 16 patients
receiving 3 months of intramuscular and then oral therapy reported
complete closure in 25% and partial closure in 31% (70,71).
More recently, a series evaluating a regimen of induction
with infliximab followed by maintenance with methotrexate

de Zoeten et al
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in 12 consecutive patients resulted in persistent complete closure
in 4 (33%) and partial closure in 3 (25%) (71).
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Enteral Therapy

Enteral therapy has been shown to be effective at both
inducing and maintaining remission in CD, with limited data
specific to PCD. An adult study by Day et al evaluated enteral
nutrition as primary therapy and showed benefit in treating perianal
disease, whether isolated or in combination with luminal disease
(72). A report of 3 pediatric patients with PCD described successful
induction of remission with primary enteral therapy and avoidance
of steroids, infliximab, and repeat surgical procedures (73). Another
case series of 6 adult patients receiving enteral therapy for routine
management demonstrated improved fistula response in 4 patients
and complete healing in 1 patient (74). A retrospective review of
112 adult patients with CD on an elemental diet reported achieving
remission in 8 of 10 patients with fistula and 9 of 12 patients with
general PCD; however, relapse occurred in all but 1 patient once
normal food resumed (75).

Biologics

The introduction of anti-tumor necrosis factor (TNF)
antibodies has clearly enhanced the management of PCD. A number
of studies confirmed the benefit of anti-TNF agents in the induction
and maintenance of PCD, including as an adjuvant to surgery.
The AGA clinical practice guidelines state that anti-TNF agents are
the treatment of choice in complex PF (31).

Infliximab

The initial study of infliximab in adult CD by Present et al
included 94 adult patients with PF and showed that 62% had a
reduction of�50% from baseline in the number of draining fistulas
and 55% had complete closure of all fistulae, with a median
duration until closure of 12 weeks (76). An analysis of
ACCENT II reviewed 195 patients with fistulizing CD and showed
early benefit. A partial response at week 14 was shown in 64%, and
at 54 weeks, a durable response was noted with partial response in
46% and complete response in 36% compared with 19% partial
response in the placebo group. In addition, the treatment group
showed decreased rates of hospitalizations, further surgeries,
and procedures (77,78). A prospective study of 34 patients with
PCD showed that 6 months of treatment led to a remission rate of
58% and a response rate of 37%, with a reduction of PDAI based on
MRI findings and increased quality of life (54). An Italian study
evaluated predictors of infliximab response in 190 patients with
fistulizing disease; 72% of these patients had a 50% reduction of
their fistula, and 41% had total closure; however, relapse was seen
once infliximab was stopped (79). In addition, a study evaluating
the evolution of CD after discontinuing infliximab showed that the
probability of being relapse free after discontinuation at 12 months
was 69%, but perianal disease resulted in earlier relapse, with only
34% maintaining remission after 1 year (80).

Various small pediatric studies with different dosing
regimens have shown benefit of infliximab on PF (81,82). A post
hoc analysis of the REACH trial revealed 22 patients with PCD
at baseline; response rates were 41% at week 2 and 72% at week 54
(1 partial and 15 complete) (81). De Ridder (83) reviewed 16
pediatric patients with refractory CD and draining fistulae on
infliximab and reported that 9 (56%) had long-term clinical
response. A retrospective review of a pediatric IBD registry showed
70% of patients treated with infliximab within 3 months of
diagnosis experienced resolution of the fistulae. More recently,
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(58% complete closure vs 17% in step up group) at 8 weeks and
50% (3/6) in the step up group compared with 100% (12/12)
completely closed in the top down group at 1 year (84).

The combination of infliximab and surgery has been
assessed, looking at the use of infliximab first, surgery first,
and infliximab with interval EUA and seton (85). Two series
evaluated infliximab before a primary drainage procedure, and
both showed improved healing and decreased recurrence of fistulae
compared with surgery alone (85,86). Another study evaluating a
protocol of primary drainage or seton placement for abscesses or
fistulae, followed by infliximab (average of 7.68� 7.85 doses
given), then followed by seton removal and maintenance metho-
trexate resulted in an 85% response rate (74% complete response)
that was maintained in 50% at 1 year and noted significant decrease
in PDAI (87). In a retrospective review of 93 patients with fistula
who had setons placed followed by infliximab, 70% were able to
avoid further surgical treatment (88). Talbot et al (89) evaluated
complex fistulae using a seton to maintain drainage and removal
of the seton after the second dose of infliximab, which resulted in a
partial response in all patients and complete healing in 47%.
A similar study using EUS in 32 patients to guide seton placement
and removal combined with infliximab had a complete response
in 86%, and 76% maintained a long-term response (90).

Adalimumab

Several studies have been conducted on the effects of
adalimumab on PCD in adults, yet none are reported in a pediatric
population (91,92). The CHARM study included 130 patients
with fistulae, in which 33% achieved long-term fistula closure at
56 weeks. An open-label extension of this study looked at the mean
number of draining fistulae per day showing a significant increase
in closure, with 41% healed at week 56 and 90% maintained after an
additional year of treatment (92). Additional case reports and
single-center studies have shown similar benefit.

Several studies have evaluated adalimumab following
infliximab failure or intolerance. The GAIN study, in which patients
have failed previous biologic therapy, had 45 patients enrolled with
fistulae with no difference in improvement between adalimumab
and placebo (93). In a single-center study with 54 patients who lost
response to infliximab, complete closure was induced in 60%,
which was sustained up to 3 years (94). A study from Spain in
which 30% had active fistulizing disease, with 60% having previous
infliximab exposure, resulted in complete response in 50% after
4 weeks and 87.5% maintained remission after 48 weeks (95).
One case report of a patient who developed a fistula while taking
infliximab documented complete closure with seton placement plus
adalimumab (96).

Certolizumab

Fewer studies have evaluated certolizumab in treating PF in
CD in adults, with no studies performed in children. In PRECISE2,
108 adults with PF were induced with 400 mg at baseline, week 2,
and week 4 with significantly more patients with complete closure
(36%) at week 26 than placebo; however, protocol-defined closure
(>50% closure at 2 consecutive visits) was not significant, thus
concluding it did not improve the likelihood of sustained closure
(97). The FACTS survey evaluated complex CD, including
56% with fistulae or stricture, and many of these patients had
previous immunomodulator and/or biologic exposure (98). Of those
with PF, disease activity significantly decreased; 54% with fistula
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into remission.
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Tacrolimus

A few studies report on the role of tacrolimus in PF.
The AGA guidelines do not recommend this therapy in simple
fistulae because of toxicity, but its role appears to be in those failing
multimodality treatment (31). A single, short-term, placebo-
controlled trial with 46 patients had a 43% response rate compared
with 8% of placebo, with no difference in complete closure response
and a high rate of nephrotoxicity being noted (99); however, in
15 patients previously treated with infliximab, 47% did improve on
tacrolimus (100). In an open-label, nonrandomized study evaluating
10 patients with fistulae refractory to infliximab, 40% had complete
response and 50% had partial response based on the PCAI and an
MRI-based scoring system (101).

Topical tacrolimus (0.5 mg/g applied twice daily) was
studied in 19 patients (12 with fistulizing and 7 with ulcerating
perianal disease) showing no benefit compared with placebo (102);
however, a small retrospective study showed efficacy in 6 of
7 children with PCD using topical tacrolimus (103).

Cyclosporine

No controlled trials have been performed illustrating efficacy
in PCD, although several uncontrolled trials have shown benefit.
Ten adult trials in a total of 64 patients given 4 mg � kg�1 � day�1 of
intravenous cyclosporine have been conducted, with an initial rapid
response rate of up to 83% (104). Unfortunately, its use is limited by
a high relapse rate once the drug is discontinued. Because of this,
it has been typically used as rescue therapy to induce closure
followed by oral cyclosporine for 4 to 6 months to bridge to another
immunomodulator (105). A study of 20 patients evaluated
this protocol with initial intravenous therapy followed by oral
cyclosporine with 80% to 85% showing acute symptomatic
improvement, 25% with improvement of the lesion, and 45% with
closure of the fistula 20 months following initiation of treatment
(106).

Thalidomide

Some uncontrolled series indicated that thalidomide may
be effective treatment for PCD, but severe adverse effects were
common. An open series, in which 6 of 12 patients had fistulae,
showed improvement in 5 patients (107). In a retrospective review
of 11 patients, 9 (82%) reported at least 50% improvement of
draining fistulae and 3 (27%) had complete closure (106). A single
study of lenalidomide (a thalidomide analog with less teratogeni-
city) showed a trend toward efficacy in fistulizing disease, but the
study was limited by a small sample size (108).

Granulocyte Colony-Stimulating Factor

Two studies evaluated the use of granulocyte colony-stimulat-
ing factor (GCSF) for severe complicated CD, which included PF.
A study of 5 patients with severe ileitis following intestinal resection
given 300 mg GCSF subcutaneously 3 times per week for 12 weeks
resulted in closure of both an anovaginal and perianal fistula in
1 patient (109).Anotheropen-labeled study using GCSF in 20 patients
with CD, 4 of which had PF, identified a response (closure of 50% of
the fistulae) in 3 of 4 of the treated patients (110).

Mycophenolate Mofetil
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A single published study evaluated 20 adult patients
with complicated Crohn disease (8 with fistula) treated with 1 g
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of mycophenolate mofetil BID for up to 7 years with improvement
in 7 of the 8; however, relapse was common once therapy was
discontinued (109).

In summary, current recommendations for medical therapy
of PF include antibiotics, immunomodulators and infliximab
(Fig. 1), whereas PA are generally treated with surgical drainage
followed by antibiotics and in the case of deep abscesses medical
treatment of intestinal disease with infliximab (Fig. 3).

Surgical Aspects of PCD

Many patients with PCD eventually come to the attention
of the pediatric or colorectal surgeon for EUA, relief of symptoms,
or definitive treatment. Here we discuss surgical intervention
for PCD.

Therapeutic Surgical Intervention

As a general rule, the success of traditional surgical tech-
niques (incising, mobilizing tissue flaps, suturing) in the setting of
active tissue inflammation is extremely limited. This is because
the risk of creating large, poorly healing wounds and more
complications is high (111); however, patients who have responded
well to medical therapy, although now candidates for surgical
repair, rarely have persistent manifestations that require complex
or elaborate interventions. Therefore, in the presence of active
inflammation, surgery, whether for PA or PF, should be limited
if possible to draining abscesses and relieving acute symptoms.
Once the inflammation has resolved, surgery may be planned
electively to deal with strictures and chronic fistula.

Surgery and PA

A PA cavity should always be evacuated (112) Most
abscesses are near the skin (‘‘pointing’’) and can be incised
and drained through a small skin incision. A silastic drain of a
size appropriate to maintain adequate drainage should be placed
after the cavity has been completely evacuated of pus, debris, and
granulation tissue. It is almost never necessary to ‘‘pack’’
an abscess cavity with gauze—in most cases this is ineffective,
associated with complications, and simply extremely painful.
Although sometimes difficult to identify, every abscess should
be assumed to have an associated internal fistulous opening.
Abscesses drained ‘‘internally’’ by making an incision within
the anal canal or rectum without making an additional skin incision
will usually quickly recur and need to be drained again. Although it
is certainly true that the internal and external fistulous tracts will
evolve into a true fistula even after the abscess heals, a controlled
fistula, open and draining both internally and externally is far
preferable to an uncontrolled fistula, which will be a persistent
source of recurring abscesses. In fact, when draining an abscess, it is
helpful to pass a heavy silk or braided nylon thread through both
the internal and external openings of a new or established fistula and
to tie it loosely to itself in the manner of a seton. It can be used to
secure the silastic drain—thus avoiding the use of skin sutures—and
can be kept in place indefinitely to control the fistula, decreasing
the likelihood of a recurrent abscess. Most silastic drains can be
removed in 2 to 3 weeks, and in most cases antibiotics are continued
for 10 to 14 days beyond the removal of the drain.

Surgery and Perianal Fistula
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Setons are useful because they keep the fistulae open, pre-
sumably allowing the egress of colonized fluid and preventing
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abscess formation. The seton does delay fistula healing and closure,
but infliximab may be given while a seton is in place. One strategy
is to place setons in patients with a known fistulae who are
about to start therapy with infliximab, specifically for the preven-
tion of an abscess while on therapy (113). Noncutting setons
are the rule because ‘‘cutting’’ setons, which were sequentially
tightened at regular intervals until they cut through the enclosed
tissue, are considered a dangerous remnant of a bygone era
because of the damage they can cause to the anal sphincters and
resulting incontinence.

Setons can be left in place indefinitely and usually deteriorate
and fall out on their own in about 1 year. They are well tolerated
by most patients and they cause no long-term harm. If there
are persistent signs of inflammation or infection, it is best to
replace them every 6 months. Patients who have responded well
to infliximab will generally have the seton removed, which can be
done easily and painlessly in the physician’s office. After removal
of the seton, medical therapy should be continued.

Setons are generally reserved for the complex fistulae.
Simple fistulae can be opened (fistulotomy) or excised (fistulect-
omy) and either left open to heal by secondary intention or closed
with suture with or without a drain. The patient with no signs of
active inflammation or infection but who has a persistent fistula
(most fistulae will heal when the underlying inflammation has
resolved) could be considered for direct surgical repair (114);
however, such an approach for a complex fistula increases the
risk of sphincter injury and incontinence. Stubborn fistulae that
persist despite otherwise effective medical therapy have been
treated successfully with fibrin plug (115) or injection of fibrin
glue (116), although the efficacy of these remains questionable
and multiple attempts are often necessary. Numerous surgical
procedures are described for the creation of advancement flaps,
especially for women with a rectovaginal fistula. Surgery should
be approached with caution because in the presence of active
inflammation, these complex operations are usually doomed to
fail, and in the absence of active inflammation, they are usually
not necessary.

Ostomy Diversion

Patients with severe PCD or complications may benefit from
colostomy or ileostomy diversion. Some are able to subsequently
heal enough to have the ostomy reversed; however, the risk of the
ostomy becoming permanent is significant. Diversion is especially
useful for the treatment of refractory infectious complications
(cellulitis, recurrent abscesses, destructive deep infections) but
sometimes disappointingly ineffective at reducing the progression
of the inflammatory and fibrotic aspects of the disease (fissures,
fistulae, or stricture) (117). Patients with minimal colitis can have
a sigmoid (left lower quadrant) colostomy, whereas others will
require an ileostomy (right lower quadrant). Transverse colostomies
and other ostomies created above the level of the umbilicus are
difficult to manage and cosmetically unappealing. Patients who
have complete resolution of their PCD or manageable sequelae
(skin tags, epithelialized chronic fistulae) can be considered
for ostomy closure, but this is typically only a consideration after
6 to 12 months. This type of patient should also be warned about the
high likelihood of recurrent symptoms and the possible need for
another diversion.

PF and PA can be a frustrating and painful manifestation
of CD, with significant deleterious effects on the patient’s self-
image and quality of life. Like all CD, treatment is primarily
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medical. Surgical intervention, although rarely curative, is useful
for assessment of the extent of disease and helping to manage
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complications. The goals of the surgeon should be to control sepsis,
relieve discomfort, and help maintain good function so that children
and adolescents with the disease can have a normal lifestyle and
avoid long-term complications.

Other Perianal Complications of CD

Skin Tags
Anal skin tags (ASTs) are commonly associated with CD

and can precede intestinal disease by months or years (118,119).
ASTs are generally fleshy and sometimes pendulous in appearance
and associated with fissures. Evidence about the association of
ASTs with activity of disease is conflicting. Skin tags have been
classified into 2 categories: type 1 ‘‘elephant ears’’ and type 2
arising from healed ulcers, fissures, or hemorrhoids (120).
Noninflamed ASTs are rarely painful, rarely require treatment,
and should not be excised—the subsequent wound may heal poorly
and the skin tag will typically recur. In patients with ASTs
but whose diagnosis of CD is uncertain, a skin tag may be excised
for biopsy purposes because they have been found to harbor
the granulomas diagnostic of CD in up to 30% of patients (121).
In general, however, they should be left alone.

Anal Fissures

Fissures make up approximately 20% to 30% of anal lesions
in PCD. Fissures in patients with CD tend to be broad-based,
have undermining edges, and are most often found posteriorly.
Associated symptoms include discharge, pruritus, and bleeding.
An anal fissure may be an external sign raising suspicion for PA or
PF. Fissures suggest active CD and are therefore treated medically.
It is occasionally necessary to gently debride a fissure when the
granulating bed is filled with necrotic tissue, debris, or thick
exudate. In the presence of acute inflammation (robust granulation
tissue, induration), it is futile and potentially dangerous to attempt to
excise a fissure or close it with suture. The repair is extremely
unlikely to heal and the resulting wound will be larger and more
inflamed than that upon presentation. Fortunately, the discomfort
associated with fissures is rarely debilitating and they typically
respond to effective medical therapy using nitrate-based ointments
(122), and sitz baths. No controlled trials show any efficacy of oral
antibiotics in the treatment of perianal fissures.

Rectal Strictures

Rectal strictures occur in a small subset of pediatric patients
with CD; evaluation of the adult data suggests that these strictures
are a predictor of poor outcome (25) and have been noted in 7%
to 9% of adult patients with IBD. Stricture may be more common
but asymptomatic, and diagnosis is often delayed until other PCD
develops. In 1 study, up to 50% of strictures were noted in the
rectum and 34% in the anus and a majority of these were associated
with proctitis (123). Rectal strictures vary in degree (caliber of the
opening), extent (location and length), and response to therapy.
They result from circumferential rectal or anal inflammation either
when it has been present for a long time or, ironically, after the
inflammation has resolved in response to therapy. They are most
commonly located at the dentate line (distal rectum), but can occur
in the mid-rectum or proximal rectum. They can occasionally
occur only in the anal canal, in which they resemble a fibrotic
dermal stricture, or they can be extremely long, involving
essentially the entire length of the rectum.
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Most patients respond to anal dilatation, but this almost
always requires a general anesthetic and typically needs to be
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repeated at frequent intervals, sometimes indefinitely. No surgical
procedure allows one to definitively resect, remove, or other-
wise permanently open a rectal stricture. Anal dilatation is most
easily performed using cervical dilators, starting with the largest
one that can be inserted easily, and progressing stepwise up to a
minimum of 18 mm, if possible, or, in adolescents and young adults,
up to 24 to 26 mm in diameter. The goal is to gradually and gently
stretch the fibrotic ring. Some tearing (and brisk bleeding) is
inevitable but excessive tearing is thought to create more scar
tissue and therefore worsening of the stricture. Some patients
can be taught to dilate themselves at home with smaller dilator
(15–16 mm), but few patients can seem to do so regularly and
successfully. Dilation is safe, although dilatation of proximal
strictures carries a significant risk of perforation into the
abdomen and subsequent peritonitis. Patients with tight, long, or
refractory strictures should be considered for ostomy diversion and
proctectomy.

SUMMARY
PCD is a severe and debilitating manifestation of CD,

yet despite our increased understanding of CD, this issue remains
poorly studied. Our present knowledge remains in its infancy and
also leaves opportunities for further research. Present concepts
include proper diagnosis and classification using imaging and
EUA, followed by treatment with antibiotics, immunomodulators,
and/or a biologic. Although evaluation by a surgeon is important
for understanding the extent of patient issues, extensive surgical
intervention should be undertaken with caution.
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