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Purpose. In this study, we compared the clinical practice of endoanal ul-
trasound.

Methods. The data of 45 patients with a clinical diagnosis of anal fistula
from May 2015 to January 2016 were collected in this retrospective study.
All the patients had received endoanal ultrasound. We used a BK Diag-
nostic Ultrasound System with a 6-12 MHz endo-probe that provided a
360° image. Eleven patients underwent both endoanal ultrasound and
fistulography. A total of 16 patients received injected hydrogen peroxide
during examination.

Results. The mean performance time of endoanal ultrasound was ap-
proximately 4 minutes (SD: 2 minutes and 10 seconds), with times rang-
ing from 1 minute and 20 seconds to 9 minutes and 20 seconds. Thirty-
four patients received fistulotomy or fistulectomy. The accuracy of en-
doanal ultrasound was 88.23% and its sensitivity and specificity were
86.2% (25/29) and 100% (5/5), respectively. The accuracy of fistulo-
graphy was 75%, and its sensitivity and specificity of fistulography in our
study were 66.7% (4/6) and 100% (2/2), respectively.

Conclusions. Because ofits high accuracy and low cost, endoanal ultra-
sound is feasible forclinical practice. We consider endoanal ultrasound to
be aneffective, and first-line pre-operative assessment for anal fistula.

[J Soc Colon Rectal Surgeon (Taiwan) 2016,27.:148-154]

Anal fistula (also commonly called “fistula-in-
ano”) is frequently the result of a previous or
current anal abscess. It occurs in up to 50% of patients
with abscesses. Its incidence in the United States was
approximately 0.18% to 0.69% in historical reports,
and it exhibited a surgical condition with a prevalence
rate of 8.6 cases per 100,000." It is generally occurred
in men (men/women ratio: 4:1) and typically in the
fourth decade of life.’

Despite anal fistula being well defined and ac-
tively studied, some complicated cases still present

colorectal surgeons with very challenge surgical pro-
blems. To reduce the risk of post-operative fecal in-
continence and recurrence, it is critical to identify the
anatomic course of the fistula in relation to the anal in-
ternal/external sphincter and to be informed about the
existence of an anal sphincter defect before surgery.?
In the pre-operative assessment of anal fistula, im-
age modalities such as fistulography, computed tomo-
graphy, endoanal ultrasound, or magnetic resonance
imaging (MRI) may be useful. The purpose of our
study was to evaluate the effectiveness and diagnostic
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accuracy of endoanal ultrasound combine with hydro-
gen peroxide injection.

Method and Material

We retrospectively collected data on 45 patients
who were diagnosed with anal fistula from May 2015
to January 2016 at National Cheng Kong University
Hospital. They had all undergone endoanal ultra-
sound during follow up in the colorectal outpatient
clinic. Sixteen patients had previously received anal
operation before the endoanal ultrasound exam. Of
the 45 patients studied, 29 patients underwent only
endoanal ultrasound; 11 patients underwent both en-
doanal ultrasound and fistulography; 3 patients under-
went both endoanal ultrasound and abdominal com-
puted tomography; and 2 patients underwent both
endoanal ultrasound and MRI.

All the ultrasound scans were performed by qua-
lified colorectal surgeons. All the patients received
standard anorectal preparation with an enema 1 hour
before the endoanal ultrasound program. We used a
BK Diagnostic Ultrasound System with a 6-12 MHz
endo-probe that provided a 360° image. The patients
lay in the left decubitus position. The probe was gently
inserted into the middle rectum and then withdrawn
slowly through the anal canal. If an external opening
existed during examination, then hydrogen peroxide
was routinely injected using a catheter during the pro-
cedure. A total of 16 patients were injected with hy-
drogen peroxide during examination. Four patients
were injected with hydrogen peroxide but procedure
failure because patient can’t tolerate or the high resis-
tance of the fistula tract. A total of 25 patients did not
find the external opening during the procedure.

We defined the complete fistula tractas a tube-like
and hypoechoic structure. The internal fistula opening
was identified as a hypoechoic area in the intersphinc-
tericplane, as a defect in the internal anal sphincter, or
as a subepithelial breach that connected to the fistu-
lous tract through an internal sphincter defect. After
hydrogen peroxide injection, the hypoechoic tract be-
came bright because of reflection from the gas with
acoustic shadowing deep in the tract. We track whe-

ther anal fistula tract through the external sphincter to
determine the type anal fistula. The fistula tract
through external sphincteric muscle was transsphinc-
teric type, and the fistula tract along intersphincteric
plane was intersphincteric type. (External sphincter
and internal sphincter muscle were hyperechoic struc-
ture under ultrasound)

The clinical variables documented were age, sex,
performance of the procedure, and the detection of an
internal orifice (Table 1).

Results

A total of 45 patients received endoanal ultra-
sound (40 men and 5 women). The mean age was 47
years, with age ranging from 21-73 years. Twenty-
nine patients (64.4%) had not undergone anal opera-
tion previously; 16 patients (35.6%) had undergone
anal operation, including debridement or anal fistu-
lotomy. Of these 45 patients, 11 patients did not re-
ceive an operation. Eight patients were lost to follow-
up; 2 patients refused an operation despite our recom-
mendation; and 1 patient preferred to receive the oper-
ation at another hospital for personal reasons (Fig. 1).

The mean performancetime of endoanal ultra-
sound approximately 4 minutes (SD: 2 minutes and 10
seconds), with times ranging from 1 minute and 20

Table 1. Clinical data of all 45 patients with suspected anal fistula
prior to examination

Patient had
previous anal

Patient didn’t
have previous

anal operation operation
Number 29 16
Male 26 14
Female 3 2
Mean age (y/o) 47.14 46.94 47.07
Mean performed time 3 minuntes 4 minutes p=0.44
59 seconds 20 seconds
Hydrogen peroxide 9 7
injection
Echo only 22 7
Echo + fistulography 5 6
Echo + CT 1 2
Echo + MRI 1 1
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Total 45 patients who was suspected anal
fistula and underwent endoanal ultrasound

29 patients (26 men and 3 women)
had no previous operation history for

anal fistula or abscess
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Fig. 1. Flow diagram of all the patients.

seconds to 9 minutes and 20 seconds. Previous anal
operation did not affect the performance time of en-
doanal ultrasound (3 minutes and 59 seconds versus 4
minutes and 20 seconds, p = 0.44). Under endoanal
ultrasound examination, the number of patient was di-
agnosed as anal fistula was 35. Eight patients (22.8%)
had intersphincteric anal fistula, 25 patients (71.4%)
had transsphincteric anal fistula, one patient (2.8%)
had infralevator anal fistula and one patient (2.8%)
had mixed type with intersphincteric and transsphinc-
teric fistula. There were 10 patients who did not diag-
nosed as anal fistula after endoanal ultrasound exami-
nation, but three patients were confirmed anal fistula
after operation (After operation, two patients were
diagnosed as intersphincteric type and one patient was
transphincteric type).

A total of 34 patients had received fistulotomy or
fistulectomy. A comparison of the endoanal ultra-
sound and operation results revealed 25 true posi-
tives, 5 false negatives, and 4 true negatives (Table 2).
The accuracy of endoanal ultrasound was 88.23%,
and its sensitivity and specificity of endoanal ultra-
sound diagnoses were 86.2% (25/29) and 100% (5/5),

respectively.

A total of 16 patients had received hydrogen per-
oxide injection during examination. Only one patient
had not undergone operation. A comparison of the
endoanal ultrasound and operation results for these
patients revealed, 12 true positives, 2 true negatives,
and 1 false negative. The accuracy rate was 93.33%
(14/15); the accuracy rate for the group without hy-
drogen peroxide was 84.2% (15/19) (Table 3). A com-
parison of the accuracy rate of endoanal ultrasound
with/without hydrogen peroxide injection revealed

Table 2. Accuracy of endoanal ultrasound and fistulography for
anal fistula diagnosis

Operation finding
Endoanal ultrasound Positive finding ~ Negative finding
Positive 25 0
Negative 4 5

Operation finding

Fistulogrpahy Positive Negative
Positive 4 0
Negative 2 2
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Table 3. Accuracy of endoanal ultrasound with/without hydrogen
peroxide injection

Operation finding
Endoanal ultrasound with Positive Negative
hydrogen peroxide injection finding finding
Positive 12 0
Negative 1 2
Endoanal ultrasound without Positive Negative
hydrogen peroxide injection finding finding
Positive 13 0
Negative 3 3

that the accuracy rate was not significantly higher for
examination with hydrogen peroxide than without, p
=0.412>0.05.

A comparison of the endoanal ultrasound and op-
eration results of the patients with and without previ-
ous anal operation revealed an accuracy of 86.36% for
the patients without previous anal operation and an
accuracy of 83.33% for those with. There was no ob-
vious significant change between these two groups of
patients (p = 0.81 > 0.05).

A comparison of the fistulography and operation
results revealed 4 true positives, 2 true negatives, 0
false positive, and 2 false negatives (Table 2). The ac-
curacy of the fistulography was 75%, and thesensi-
tivity and specificity of fistulography diagnosis for
anal fistula in our study were 66.7% (4/6) and 100%
(2/2), respectively.

Discussion

Anal fistula is often defined as an abnormal com-
munication between two epithelial line surfaces, typi-
cally between the anal canal and perianal skin. Most
of anal fistula types have a non-specific origin and
generally termed idiopathic or cryptoglandular. Parks
et al.> described the predominant classification system,
which classified anal fistula into four types: inters-
phincteric (the tract extends through the internal
sphincter to the intersphincteric space and then to the
perineum), transsphincteric (the tract extends through
the internal and external sphincters into the ischio-
rectal fossa and then to the perineum), suprasphinc-

teric (the tract extends superiorly through the inters-
phincteric space to above the puborectalis muscle,
into the ischiorectal fossa, and then to the perineum),
and extrasphincteric (the tract extends from the peri-
anal skin through the levator ani muscles to the rectal
wall completely outside the sphincter mechanism).
Intersphincteric, transsphincteric, suprasphincteric,
and extrasphincteric fistula type account for 70%,
24%, 5% and 1% of anal fistula cases, respectively.>®

Most anal fistula types are easily managed through
operation alone, but up to 25% of complicated cases
may reoccur.'’ Confirming the definite relationship of
every fistula to the perianal anatomic structure and
spaces is necessary to reduce recurrence and post-op-
erative stool incontinence.® Successful surgical inter-
vention for anal fistula is based on accurately assess-
ing of the primary track, its internal opening, and any
secondary extensions.'® A proper operative imaging
technique may facilitate preventing recurrence and
anal sphincter injury.

Pomerri et al."! reported that endoanal ultrasound
is safe, rapid, and well tolerated by patients. Gener-
ally, endoanal ultrasound facilitates identifying the
sphincters and inter-sphincteric plane; however, in-
fection cannot be distinguished from fibrosis, and in-
sufficient depth penetration prevents identifying sec-
ondary ramifications and deep abscesses.'>!® Three
large studies confirmed favorable results when imple-
menting the aforementioned fistula classifications,
with accuracy rates of 82.8%,'' 95% "> and 92%.'°

As a contrast material that enhances the fistula
track, hydrogen peroxide has proved useful when com-
bined with endoanal ultrasound and three-dimensio-
nal endoanal ultrasound in improving the reliability of
ultrasound imaging ofanal fistula."" Ultrasound scan-
ning with hydrogen peroxide enhancement is a method
that is less invasive, simpler to manipulate, and les-
sexpensive than other methods.* Endoanal ultrasound
can be performed during operation and is most effec-
tive when used by the surgeon as an adjunct to digital
examination and the probing of the fistula tracts. It is
also an excellent modality for follow-up.'*

Cho et al.? determined three criteria for the internal
opening of anal fistulas under endoanal ultrasound: an
appearance of root-like budding formed by the inter-
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sphincteric track that contacts the internal sphincter
(criterion I), an appearance of root-like budding with
an internal sphincteric defect (criterion II), and asu-
bepithelial breach connecting to the inter-sphincteric
track through an internal sphincter defect (criterion
III). Regarding accuracy, combining thesethree cri-
teria has resulted in sensitivity, specificity, positive
predictive value, and negative predictive value rate of
94%, 87%, 81%, and 96%, respectively.?*

Buchanan et al." reported that MRI is the most ac-
curate pre-operative technique for classifying of anal
fistulas and is most effective for evaluating the pri-
mary track and any extensions. Studies have shown
that MRI is highly predictive of patient outcomes and
superior to all other clinical examinations.'>'” MRI
facilitates not only accurately demonstrating disease
extension but also assist colorectal surgeons in pre-
dicting prognosis, making therapy decisions, and mo-
nitoring therapy.”” The advantages of MRI include
high intrinsic soft-tissue resolution, which shows the
track system in relation to the surrounding anatomical
structures, and multiplanar imaging capability.

However, MRI has some disadvantages in the
clinical treatment for anal fistulas. It is expensive and
time-consuming. Real-time correlations are not pos-
sible."” MRI also has a limitation in determining the
location of the internal opening because the dentate
line is not discernable on MRI."

Fistulography is traditionally a simple radiologic
procedure for pre-operative assessment of anal fistula;
however, the accuracy rate, which ranges from 20% to
50%, is questionable. The accuracy in our study was
75%. This technique may facilitate assessing the ex-
tent of anal fistula but cannot confirm the relationship
of the fistula to the sphincter muscles because the
sphincter muscles are not directly imaged,'' which
means that the relationship between the anal fistula
tract and anal sphincter remains unclear and must be
estimated during operation. Secondary fistulous tracks
often fail to fill with contrast material, and the level of
the internal opening in the anal canal is difficult to vi-
sualize because of the absence of precise anatomic
landmarks.?

Under the Taiwan health insurance system, the
most inexpensive exam is endoanal ultrasound (NT$

800), and the most expensive exam is MRI (NT$
11,500). The costs of fistulography and computed to-
mography are NT$1,020 NT and NT$5,035 NT, re-
spectively. These prices show the cost benefit of en-
doanal ultrasound.

Conclusion

Because of its high accuracy and low cost, endo-
anal ultrasound isfeasible for clinical practice. The
adequate use of hydrogen peroxide injection for en-
hancement canenablecolorectal surgeons to identify
the internal opening and primary tract. We consider
endoanal ultrasound to be an effective first-line, pre-
operative assessment for anal fistula.
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