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Evaluation of Hydrogen Peroxide-
Enhanced Endoanal Ultrasound in
Detecting the Internal Orifice and
Type of Fistula-in-Ano

Background/Objective: Accurate delineation of the fistula tract anatomy is necessary for sur-
gical management of anal fistulas. Among different ways to do this, endoanal ultrasound
(EUS) is being increasingly used to evaluate patients with anal fistula. In this study we as-
sessed the accuracy of hydrogen peroxide-enhanced EUS in detecting the internal orifice and
the type of the fistula.

Patients and Methods: Patients with history and physical examination compatible with fistula-
in-ano underwent an injection of 1 ml hydrogen peroxide into the external orifice and then
EUS with a 7.5 MHz probe was carried out prior to surgery. The location of the internal ori-
fice, presence of the abscess and the type of the fistula were examined and the results were
compared with surgical findings.

Results: Thirty-two patients entered the study. The fistula type could be identified in 29 pa-
tients (90.6%). Twenty-two (75.8%) of these patients had trans-sphincteric and seven (24.2%)
had inter-sphincteric fistulas. In 11 (34.3%) patients, an abscess was found uring EUS. The fistu-
la type was identified surgically in 29 patients, in which 26 were trans-sphincteric (89.8%),
two were inter-sphincteric (6.8%), and one was extra-sphincteric (3.4%). There was a differ-
ence between detected sites of internal orifices during EUS and surgery (p value<0.001).
Hydrogen peroxide-enhanced EUS had an appropriate agreement in detecting trans-
sphincteric fistulas with surgery.

Conclusion: Hydrogen peroxide-enhanced EUS is a suitable method for detecting the internal
orifice of anal fistulas. It can be used for detecting trans-sphincteric fistulas, which are the
most common type.
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Introduction

Anal fistulas represent the chronic phase of acute perianal abscesses. Treat-
ment of fistulas typically involves surgical management, which may be as-
sociated with recurrence and postoperative incontinence.!

In order to keep these complications down to a minimum, it is imperative to ac-
curately delineate the anatomy of the fistula preoperatively. This will result in
better surgical planning and possibly better fistula tract ablation and lesser de-
gree of sphincter damage.??

Apart from physical examination, which has been the main method of fistula
delineation, imaging modalities, such as endoanal sonography and magnetic re-
sonance imaging, have been used increasingly. Of these, endoanal ultrasound
scanning has been most commonly used.* Use of hydrogen peroxide has been
reported to enhance ultrasound imaging.>¢

In this study, we report our experience with hydrogen peroxide-enhanced en-
doanal ultrasound (EUS) in more than 30 patients with fistula-in-ano and we will
compare the results with those obtained by surgery.
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Patients and Methods

Between April 2004 and February 2006, 32 consecu-
tive patients with anal fistula who were referred to
the colo-rectal laboratory of Imam Khomeini Hospit-
al were considered for this prospective study. All pa-
tients had history and physical examination findings
compatible with anal fistula. The exclusion criteria
were refusal to undergo EUS, suspected malignancy,
suspected inflammatory bowel disease, suspected spe-
cial infections and inability to identify the external
orifice.

Since EUS was advised as a routine diagnostic pro-
cedure—very much like other endoscopic proce-
dures— implied consents were deemed sufficient and
no written consents were obtained. Patients’ data
were recorded in a standard data form. For all pa-
tients, preoperative EUS with hydrogen peroxide as
the contrast was performed routinely.

In the colo-rectal laboratory, patients were ex-
amined in the lithotomy position and the external
orifice(s) was identified. Then one ml of 2% hydro-
gen peroxide was injected into the external orifice,
and endoanal ultrasound scanning was performed
using a 7.5 MHz probe. During EUS scanning, the
type of the fistula, the number and the route of the
tracts and their type, and the internal orifice(s) was
recorded (Fig. 1). If more than one orifice was de-
tected in any patient, the procedure was repeated for
any additional orifices. After completion of the EUS
examination, the surgery was scheduled. Surgeries
were performed by two surgeons with sufficient ex-
perience in the domain of anorectal diseases and were
not aware of the EUS exam results. These two surge-

Fig. 1. EUS images in a 30-year-old man with complex anal fistula.

ons performed every surgery together. Hydrogen pe-
roxide 2% was injected by a probe into the external
orifice(s) and the discovered tracts. Intra-operative
findings concerning the number of external and in-
ternal orifices, the type of the fistula, and the number
of tracts were noted in the corresponding part of the
data form.

Multi-rater kappa statistics was computed for
agreement between US and surgery. The difference
between the two methods was investigated by
McNemar test. P value<0.05 was considered signifi-
cant.

Results

Thirty two patients were enrolled in the study. The
mean age was 39.39 years (range: 14 - 65). There
were 27 (81.8%) men and 6 (18.2%) women. No
complications were noted in patients undergoing
EUS.

One patient had two external orifices, and no other
patient had more than one external orifice. The most
common locations for external orifices were at 2, 5,
and 8 o’clock in the lithotomy position (15.2% for
each location). The least common locations for exter-
nal orifices were 9, 10, and 12 o’clock in the lithoto-
my position (3% for each location).

After injection of hydrogen peroxide, the internal
orifice could not be clearly detected in nine (27.3%)
patients. In the remaining 23 patients, the most
common location for the internal orifice was 6
oclock in the lithotomy position (seven patients,
30.4%). In 29 patients (90.6%) the fistula type could

A. EUS image prior to H202 injection. The external orifice was at 1 o’clock. The internal orifice was not found.
B & C. EUS images of an inter-sphincteric fistula after injection of H,O,. The internal orifice could not be found, but the tract was identified.
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Table 1. Cross-Tabulation of Detection of Abscess During EUS Examination and Surgery

Detection of abscess during

EUS! examination

Yes No Total
Detection of abscess during Yes 6 1 7
surgery No 5 20 25
Total 11 21 32
1. EUS: Endoanal Ultrasound. P-value=0.001
Table 2. Cross-Tabulation of Fistula Types Identified During EUS Examination and Surgery.
Fistula type detected during EUS! ex-
amination
Trans-sphincteric Inter-sphincteric
Total
Trans-sphincteric 19 7 26
Fistula type detected during surgery Inter-sphincteric 2 0
Extra-sphincteric 1 0 1
Total 22 7 29

1. EUS: Endoanal Ultrasound. P-value=0.34

be identified: 22 trans-sphincteric (75.8%) and seven
(24.2%) inter-sphincteric fistulas. No accessory tract
could be detected in any patient. In 11 (34.3%) pa-
tients, an abscess was found during EUS examination.
During the course of surgery, in four (12.5%) of the
patients, the disease was in fact a sinus and no inter-
nal orifice could be identified. These patients were
among the nine patients in whom the internal orifice
could not be detected during EUS scanning. In 16
(50%) patients, the internal orifice was located at 6
o’clock in the lithotomy position. The least common
location was at 3 and 10 o’clock (one patient for each
location). In seven (21.8%) patients, an abscess could
be found. In 29 patients the fistula type could be
identified: 26 trans-sphincteric (89.8%), two inter-
sphincteric (6.8%), and one (3.4%) extra-sphincteric.
In six patients an accessory tract could be found.
There was a significant difference between detected
sites of internal orifices during EUS and surgery (p
value < 0.001). During EUS examination, it was possi-
ble to detect 85.7% of the abscesses, and 20% of the
reported abscesses during EUS were proven to be
wrong during surgery (Table 1). Table 2 shows the
cross-tabulation of fistula type findings during EUS
examination and surgery. The McNemar test did not
reveal a significant difference (p value=0.22). This
table shows that EUS was most effective at detecting
trans-sphincteric fistulas and it was possible to recog-
nize 19 (73%) of 26 trans-sphincteric fistulas during
EUS examination. On the other hand, only three
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(13.6%) of 22 trans-sphincteric fistulas reported dur-
ing EUS examination were proven wrong.

Multi-rater kappa statistics was computed to show
the agreements between the two methods. About the
diagnosis of the type of abscess, kappa (SE) was 0.62
(0.14), proposing a substantial agreement between the
two methods. For detection of the tracts, kappa (SE)
was 0.82 (0.01), showing an almost perfect agree-
ment.

Discussion

In this report, 32 patients were studied. An advan-
tage of this study was that all patients underwent sur-
gery following hydrogen peroxide-enhanced EUS
examination, which makes appropriate evaluation of
EUS findings possible. The main positive finding of
this study concerns high correlation between EUS
and surgery in detecting the location of the internal
orifice of the fistula, which was found to be more
than 95%. In this way, EUS may be regarded as a mi-
nimally invasive modality to detect the internal ori-
fice preoperatively. It may also be possible to describe
its relation to the levator ani muscle and thereby plan
a more effective surgery. If no internal orifice is de-
tected during EUS examination, a supra-levator or
extra-sphincteric fistula should be suspected. EUS
was also a reasonably useful method for detecting pe-
rianal abscesses.

Several other studies have reported the sensitivity

193


www.SID.ir

Hydrogen Peroxide-Enhanced EUS in Fistula-in-Ano

and the specificity of EUS in the detection of the in-
ternal orifice. In 1999, Cho operated on 139 patients
with anal fistula after preoperative EUS. The reported
sensitivity and specificity of EUS in the detection of
internal orifice were reported to be 94% and 87%,
respectively.” In still another study, 57 patients with
anal fistula underwent surgery subsequent to hydro-
gen peroxide-enhanced EUS. The authors reported a
61.1% correlation between EUS and surgery in de-
tecting an internal orifice.® In 2005, Pascual and his
colleagues evaluated hydrogen peroxide-enhanced
EUS and reported a 95.8% correlation between EUS
and surgery in detecting internal orifice.’

We could not find a significant difference between
EUS and surgery in the way of identifying the type of
the fistula tract. It can be stated that although EUS
may not have a high overall accuracy in identifying
the type of the fistula, it does detect trans-sphincteric
fistulas with reasonable results, and since trans-
sphincteric fistulas were the most common in our
patients, this may indicate clinical applicability of
EUS in this regard. Oritz and colleagues in 2002 re-
ported an accuracy of 77% for non-enhanced EUS in
detecting trans-sphincteric fistulas. They mentioned
that EUS has a low accuracy in identifying intra-
sphincteric and extra-sphincteric fistulas with the
accuracies being 32% and 17%, respectively.”® In
another report, 86 patients with anal fistula under-
went EUS and then surgery was subsequently per-
formed. The authors compared EUS and surgery find-
ings and consequently reported that EUS had been
able to identify the type of fistula correctly in 86.5%
of the patients. In the same report the correlation be-
tween EUS and surgery in detecting the internal ori-
fice of the fistula was 81.1%.1!

In spite of the operator-dependent nature of EUS,
and ultrasound in general, EUS seems to be an appro-
priate method for detecting the internal orifice of the
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anal fistula, and hydrogen-peroxide as a contrast can
increase this appropriateness. EUS is probably not as
accurate in detecting the type of fistula, being able to
identify trans-sphincteric fistulas better than the oth-
er types.

We have planned to achieve a larger study with a
greater number of patients in order to enhance the
power of our study. Till then, we think these results
are adequate to make the EUS study a good diagnostic
procedure before performing anal fistula surgery, es-
pecially for complex cases.
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