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Abstract

Background and aim: Appropriate treatment of perianal fistulas in Crohn's disease (CD) involves
accurate anatomic evaluation. EUS is an accepted imaging method for this purpose.
The aim of the current study was to evaluate the clinical and endosonographic characteristics of
perianal fistula in CD and to assess its impact on therapy.
  by guest on 10 April 2024
Methods: All CD patients referred to the Sheba medical center from June 2004 to August 2008 for
EUS examination of perianal fistulas were included. Perianal fistulas were diagnosed based on a
clinical examination revealing at least one perianal cutaneous orifice. Demographic, clinical
and therapeutic data was obtained. EUS was performed using an ultrasound scanner producing
a 360° cross sectional image of the anal sphincters.
Results: Fifty six patients were included in the study. Four patients were excluded from the
final analysis: 3 because no fistula could be detected by EUS, and one due to inability to tolerate
the examination. The mean CD duration was 10±9.16 years (range 1–37). Mean perianal disease
duration was 5.3±6.5 (range 1–29) years. 27 patients had perianal involvement at presentation.
Among the fistulas diagnosed, 13 were simple (25%) and 39 were (75%) complex.
No correlation was found between CD duration or location, patients' age and gender or fistula
location with fistula type or complexity.
EUS results influenced patient management in 86% of the patients.
Conclusions: CD-associated perianal fistulas are mainly complex. EUS is a well tolerated and infor-
mative imaging modality, with significant impact on treatment.
© 2011 European Crohn's and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Crohn's disease (CD) is a chronic inflammatory disorder thatmay
involve any segment of the gastrointestinal tract. Complications
of CD include fistula and abscess formation, bowel perforations
and fibrotic strictures. CD patients may develop fistulas be-
tween different bowel segments (enteroenteric fistula), a
bowel segment and the skin (eneterocutaneous), or a bowel
segment and an adjacent organ (enterovaginal, enterovesical,
enterouterine). Perianal fistulas may originate from penetrat-
ing rectal ulcers or from inflamed anal canal glands.1–3 The
overall incidence of fistula formation among CD patients ranges
between 17 and 50%,4–6 of which 54% are perianal.4 Perianal in-
volvement is a cause for significant morbidity and diminished
quality of life in these patients. Fistulas are more common in
patients with colonic disease, mainly with rectal involvement,
but can be found in patients with an intact colon as well. Peria-
nal fistula can be the first manifestation of CD in as many as 10%
of patients and in some it precedes the onset of disease by a few
years.5 Despite the described epidemiology of fistulas in CD, lit-
tle or no information is available on whether specific disease
phenotypes correlate with distinct fistula types or with a par-
ticular distribution of simple and complex fistulas. Such infor-
mation can be one of the factors which affect therapeutic
decisions. Diagnosis and management of perianal fistula in CD
are still suboptimal. Appropriate treatment involves accurate
evaluation of fistula anatomy.1 Examination under anesthesia
(EUA) allows for fistula evaluation, classification and treat-
ment.7 However, this technique requires passage of metal
probes into the fistula tract under general anesthesia and ther-
apeutic intervention may result in proctectomy. Accordingly,
it is recommended to perform imaging prior to surgical inter-
vention.7 Therefore, in recent years, less invasive imagingmo-
dalities such as pelvic magnetic resonance imaging (MRI) and
anorectal Endoscopic ultrasound (EUS) have been used for fis-
tula evaluation. A study comparing the accuracy of MRI and
EUS to EUA showed approximately 90% agreement in both mo-
dalities. Combining two modalities reached 100% accuracy.8

There are relatively few data regarding endosonographic
findings in CD-associated perianal fistula imaging and even
less information is available regarding the impact of the diag-
nostic yield of this examination. Therefore, the primary aim of
the current study was to evaluate the clinical and endosono-
graphic characteristics of perianal fistula in CD, and to assess
the relationship between fistula and disease characteristics.
Our secondary aim was to assess the impact of EUS imaging
on fistula treatment in a consecutive series of patients.

2. Materials and methods

2.1. Patients

This was a retrospective observational study. All CD patients
referred to the Sheba medical center from June 2004 to Au-
gust 2008 for EUS examination of perianal fistulas were includ-
ed. Patients presented with single or multiple draining
perianal and/or rectovaginal fistulas. Patients were eligible
for inclusion if they were previously diagnosed with CD based
on endoscopy, radiology and histology findings and if the dis-
ease was complicated by single or multiple draining perianal
fistulas. Perianal fistulas were diagnosed based on a clinical
examination revealing at least one perianal cutaneous orifice.
The patients' demographic, clinical and therapeutic informa-
tion was obtained for analysis by chart review. The study was
approved by the institutional ethical committee.

2.2. EUS

EUS was performed by one of two experienced operators
using an ultrasound scanner (Hawk type 2102; B-K Medical,
Herlev, Denmark, transducer tip 6004) equipped with a 7-
MHz rotating transducer (type 1850, focal range: 2–4.5 cm)
covered by a hard sonolucent cone (diameter 1.7 cm) filled
with water, producing a 360° cross sectional image of the
anal sphincters.

The endoprobe was advanced just beyond the rectum
with the patient in the left lateral decubitus position. Serial
radial images were performed with slow withdrawal of the
scope.

Fistula tracts were visualized as hypoechogenic tubelike le-
sions. Hydrogen peroxide (3%) was used as a contrast medium
after which fistula tracts were seen as bright and hyperecho-
genic. The following characteristics of the fistula were
recorded: classification of the primary fistula tract according
to Parks et al.9 (intersphincteric, transsphincteric, extrasphinc-
teric, suprasphincteric), presence of secondary tracts, location
of the internal opening and fluid collections. Fistulas were clas-
sified as complex or simple according to definitions summarized
at the American Gastroenterological association (AGA) medical
position statement regarding perianal CD.10 Briefly, a simple
fistula was defined as low, has a single external opening, has
no associated abscess, and if no evidence for rectovaginal fistu-
la or anorectal stricture was evident. A complex fistula was de-
fined if it was high, or had one or more of the following
characteristics; multiple external openings, complicated by an
abscess, associated with rectovaginal fistula or anorectal stric-
ture. No sedation was used during the procedures.

Examples of complex versus simple perianal fistulas are
shown on Figs. 1 and 2, respectively.

2.3. Statistical analysis

The chi-square test was used to assess the relation between
fistula type (simple or complex) and gender, location of dis-
ease throughout the GIT and location of fistula (anterior or
posterior). The t test was used to examine the differences in
age, disease duration and duration of perianal disease when
comparing between patients with simple or complex fistula.
A p value b0.05 was considered statistically significant.

3. Results

Fifty six patients were included in the study, 33 men and 23
women. Their mean age was 34.5±12.8 year (range 76–
15 years).

Three patients diagnosed as suffering from perianal fistula
by clinical examination were excluded from final analysis
since the EUS findings did not correlate with this diagnosis.
One of these patients was diagnosed as suffering from anterior
fibrosis of the IAS (internal anal sphincter) with no active fistu-
la and a Small sphincter defect at 41°, another was found to
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Figure 1 Complex fistula with posterior horseshoe abscess. A
complex fistula in a 35 year old patient diagnosed with ileal and
perianal disease since 2001. Physical examination revealed a left
draining fistula through an external orifice (EO) located 7 cm
from the anal margin and another EO in the right gluteus located
7 cm from the anal margin. EUS revealed an internal orifice locat-
ed high in the IAS (internal anal sphincter) (1A). There was a large,
high (at the level of puborectalis muscle) posterior horseshoe ab-
scess linked to the IO (internal orifice) which involved 3/4 of the
anal canal circumference (1B). Injection of H2O2 into the left EO
showed clear communication with both EO (picture 1B) and en-
hancement of the abscess cavity.
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Figure 2 Simple low trans-sphincteric fistula. A simple, low
trans-sphincteric fistula in a 17 year old patient diagnosed with
ileal and perianal disease since 2005. Physical examination
showed an external orifice located 3 cm from the left analmargin.
EUS showed an internal orifice (IO) located at themid IAS (internal
anal sphincter) on the left (2A). Enhancement of fistulous tract
after injection of H2O2 (2B).
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have asymmetry of the external anal sphincter (EAS), and the
third patient had small right subcutaneous sinus with no exter-
nal orifice and no fistula.

One patient was not able to tolerate the examination and
was referred to perianal inspection under general anesthe-
sia. Therefore, the final analysis included 52 patients with
EUS proven perianal fistula.
Table 1 Disease characteristics.

Timing of
perianal
disease,
n (%)

Proceeding
CD diagnosis
5 (9.6)

At
presentation
27 (52)

During
disease
course
20 (38.4)

Disease
location
n (%)

Terminal
ileum 18
(34.6)

Colon
14 (27)

Ileocolon
20 (38.5)
3.1. Disease characteristics

Among analyzed patients the mean duration of CD was 10±
9.16 years (range 1–37) and the mean duration of perianal
symptoms was 5.3±6.5 (range 1–29) years. Twenty seven
patients had perianal involvement at presentation. In five
patients perianal disease preceded the diagnosis of CD.
Most of the patients had CD with colonic involvement; either
isolated,14 or combined with ileal involvement (20). Eigh-
teen patients had ileal disease only (Table 1).

At the time of EUS performance, twenty two patients
(42.3%) were treated with immunosuppressive agents includ-
ing azathioprine or 6-mercaptopurine (22) either alone9 or in
combination with other drugs.13 Fifteen patients (28.8%) re-
ceived infliximab only,6 or in combination with other drugs.9

Nine patients were treated with antibiotics such as metroni-
dazole and/or ciprofloxacin (Four patients with antibiotics
only and 6 patients combined with other drugs), 4 patients re-
ceived steroids, all in combination with other drugs. Twelve
patients were treated with 5-ASA; 7 as a single agent and 5



Table 3 Morphologic characteristics of simple fistulas
(n=13).

Inj H2O2 Sub div Seton Location Low/high

Yes 3 Trans 7 Yes 4 Ant 8 Low 13
No 10 Inter 5 No 19 Post 5

Extra 1
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in combination with other drugs. Five patients were not re-
ceiving any treatment at the time of the examination.

Detailed disease characteristics regarding perianal dis-
ease timing, disease location and treatments are shown in
Tables 1 and 2, respectively.

3.2. EUS characteristics

Complete EUS examination was feasible in 55 of the 56 pa-
tients enrolled. In one patient the procedure had to be
stopped due to excessive pain.

Injection of H2O2 was feasible in 19 (34%) of patients.
Among the fistulas diagnosed, 13 were simple (25%) and 39
(75%) were complex fistulas. The morphologic characteris-
tics of the simple and complex fistulas are shown in Tables 3
and 4, respectively.

3.3. Correlation between fistula characteristics,
disease characteristics and patient demography

The duration of perianal disease or time from CD diagnosis
and disease location were not correlated with type of fistu-
las or their complexity. Seventy four percent of patients
with ileocolonic or colonic disease had complex fistula, com-
pared to 72% of patients with ileal disease only (p=ns).

Neither the age nor the gender of patients correlated with
type or complexity of fistulas. Fistula location (anterior vs.
posterior) did not correlate with their type or complexity.

3.4. Impact on therapy

At the time of the study, all treatment decisions were taken
only after perianal imaging and consideration of EUS results.
The impact of the examination on therapy was defined as a
therapeutic decision that was affected by EUS results. In
our cohort the management of 45 patients (80% of patients
enrolled and 86% of patients with fistula on EUS) was affect-
ed by the EUS findings. Treatment decisions according to
EUS findings are summarized in Table 5. As shown, in 17 pa-
tients EUS detected an undrained abscess which was not sus-
pected previously based on physical examination or laboratory
results. Abscess detection led to therapeutic interventions
that included abscess drainage in all patients, and seton inser-
tion after drainage in 10 patients out of 17. In 13 out of 17 pa-
tients with a complex fistula in which an undrained abscess
was not detected, the results of the EUS enabled a safe start
Table 2 Medical therapy at the time of EUS.

Drug Total
n (%)

Single
treatment
(%)

Combination
therapy (%)

5-ASA 12 (23) 7 (13.5) 5 (9.6)
Steroids 4 (7.7) 0 4 (7.7)
Antibiotics
(metronidazole±
ciprofloxacin)

10 (19.2) 4 (7.7) 6 (11.5)

Immunomodulators 22 (42) 9 (17) 13 (25)
Infliximab 15 (28.8) 6 (11.5) 9 (17)
of anti TNF-α treatment without fearing septic complications.
In four patients from this group the characterization of fistula
anatomy and the absence of abscess enabled curative surgical
treatment (2 patients) or usage of biologic glue for this purpose
(2 patients). In 11 patients a simple fistula without abscess was
detected. Of these, in three patients the fistula anatomy (low,
shallow fistula) made the seton superfluous, and the seton was
removed. In 8 patients the simple anatomy of the fistula guided
the treating physician to choose a more traditional therapy
(immunimudulators and antibiotics) rather than anti-TNF
agents.

Patients in whom treatment was unchanged included: pa-
tients in whom no abscess was found,3 patients with small,
simple asymptomatic fistula7 and a patient with incomplete
examination.1
4. Discussion

In this study the ultrasonic characteristics of perianal fistula
in CD patients were assessed. We observed that the majority
of fistulas were complex, and that fistula characteristics did
not correlate with disease characteristics. Furthermore, the
results of the ultrasonic examination had an important im-
pact on patient care.

We observed that 75% of the fistulas were complex, 44%
were associated with abscesses and that 32 patients (61%)
had undergone at least one perianal surgery. The high per-
cent of complex fistulas in our study is in agreement with a
recent study,11 in which 22 patients out of 34 (65%) had com-
plex fistulas as well. However, in the current study further
information regarding fistula morphology and precise loca-
tion is added.

Three out of 23 (13%) women suffered from a rectovaginal
fistula, and none had anolabial fistula. This frequency is
lower compared to that found by Ng et al.11—where 5 patients
out of 22 women (23%) had rectovaginal fistula and 2 patients
(9%) had anolabial fistulas. The existence of complex perianal
Table 4 Morphologic characteristics of complex fistulas
(n=39).

Inj H2O2 Sub div Seton Abscess Location Low/
high

Yes 16 Trans 16 Yes 11 Yes 23 Ant 19 Low 26
No 23 Inter 10 No 28 No 16 Post 19 High 13
. Extra 1 Ant+post 1

Horseshoe 8
Rectovag 3
Horseshoe+
rectovag 1



Table 5 Treatment decisions according to EUS findings.

EUS findings Undrained abscess Complex fistula without
undrained
abscess

Simple fistula without
undrained abscess

Treatment Abscess drainage±seton
insertion—17 patients

Anti TNF treatment—13 patients Antibiotic/Immunomodulators
for fistula closure—8 patients

Operation/biologic glue for fistula
closure—4 patients

Seaton removal—3 patients
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fistula cannot be predicted by disease characteristics such as
duration of CD, duration of perianal disease, or the location
of CD in small or large bowel. This observation reiterates the
importance of imaging in addition to clinical assessment.

Indeed, clinical assessment of fistulas is suboptimal and im-
aging is considered necessary for complete evaluation. For ex-
ample, while determining treatment results using MRI, both
Bell et al.12 and Van Assche et al.13 observed that in many pa-
tients treated with infliximab the fistula track persisted de-
spite external coetaneous healing.

Furthermore, in two recent studies, fistula imaging was
shown to be beneficial not only for assessment of treatment
outcome, but also for management decisions.14,15 In these
studies, EUS results were used to guide medical and surgical
therapeutic decisions (e.g. when to remove the seton drainage
or to stop medical treatment) with a clear beneficial effect.
This conclusion is also supported by the ECCO (European
Crohn's and Colitis Organization) guidelines for the manage-
ment of CD, which recommend imaging with MRI or EUS for
all fistulas for which medical and/or surgical treatment is con-
sidered16 and by the AGA technical report for treating fistuliz-
ing CD7 aswell. The results of our study support the importance
of imaging and emphasize the complexity of perianal fistulas in
CD.

In our observational study, EUS results were used to guide
therapeutic decisions. The fact that treatment was guided
by EUS results in 86% of patients with perianal fistula empha-
sizes the significant impact of this imaging modality on thera-
py and the importance of precise anatomic characterization of
the fistula for tailoring patient-specific treatments. Although
such conclusion was better supported by a randomized study
comparing treatment with or without imaging and not in an
observational study, current guidelines and the preliminary
results of others make such a study ethically challenging.

This study had a number of weaknesses. A possible referral
bias may have occurred because of the tertiary nature of the
department. Additionally, patients in our series were referred
for EUS by a variety of physicians, some of them working in
othermedical centers. This prevented the performance of rou-
tine long term follow up. Finally, the observational nature of
the study combined with the fact that no comparison to
other imaging modalities was performed, prohibits assessment
of the relative impact of EUS compared to other imaging tech-
niques. Our patients did not undergo other imagingmodalities.
According to literature, combining two imaging modalities
reached an accuracy of 100%, and this is considered to be the
diagnostic gold standard.8 However, in common practice it is
not always feasible. In the aforementioned publication EUS
alone reached 91% accuracy. Furthermore, both Spradlin et
al. and Schwartz et al.14,15 used EUS only for guiding
therapeutic decisions. Others have used pelvic MRI as a single
modality,12,13 indicating that the use of a single modality is
common.

In conclusion, CD-associated perianal fistulas are mainly
complex, and necessitate precise anatomic demonstration
for optimizing therapeutic decisions. EUS is a well tolerated
highly accurate imaging modality, resulting in a significant
therapeutic impact.
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