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Background: Anal fistula anatomy and its relationship with anal sphincters are important factors influencing the results of
surgical management. Pre-operative definitions of fistulous track(s) and the internal opening play a primary role in minimizing
damage to the sphincters and recurrence of the fistula.

Objective: To evaluate the relative accuracy of digital examination and endoanal ultrasound for pre-operative assessment of
anal fistula by comparing operative findings.

Material and Method: A retrospective review was conducted of all patients with anal fistula admitted to the surgical unit
between May 2008 and May 2012. Physical examination and hydrogen peroxide-enhanced endoanal ultrasound (utilising a
10 MHz endoprobe, HITACHI: EUB-7500), were performed in 142 consecutive patients. Results were matched with surgical
features to establish their accuracy in preoperative anal fistula assessment.

Results: A total of 142 patients (107 men, 35 women), 28 of whom had had previous surgery, were included in the study. Their
mean age was 40 (range 18-71) years and their mean BMI was 26.37 (range 17.30-36.11) kg/m2 The majority of the fistulas
were transphincteric (90.4%) and the rest were intersphincteric (9.6%). The accuracy rates of clinical examination and

endoanal ultrasound were 55.63 and 95.07 percent (p<0.01), respectively.
Conclusion: Endoanal ultrasound is superior to digital examination for pre-operative classification of anal fistula.
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Anal fistula is a common condition defined
by an abnormal perianal track that connects two
epithelialized surfaces, usually the anal canal and the
perianal skin. The aim of surgical treatment of an anal
fistula is to eradicate the fistula while at the same time
maintaining anal continence. Factors predictive of
developing a postoperative recurrence following fistula
surgery include inability to locate the internal opening
and failure of the primary procedure. Appropriate
classification of the fistulous tracts in patients with
fistula in ano is of value for surgical planning. Various
methods have been used to predict the course of fistula
tracks: Goodsall’s rule has been reported to vary in
accuracy®, while fistulography has been wholly
disappointing®. Computerized tomography (CT) is of
limited usefulness since it is extremely uncomfortable
for the patient due to the need to undergo a dose of
radiation; moreover, it offers very little clinical
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information®®. Endoanal ultrasound (EAUS), on the
other hand, has been demonstrated to be a very helpful
diagnostic tool, showing interesting features in
accurately assessing all fistula characteristics, and the
addition of hydrogen peroxide injection through the
external opening of the fistula appears to improve the
diagnostic accuracy of standard EAUS®4, Magnetic
resonance imaging (MRI) can provide comparable
accuracy in uncomplicated fistulas, and would be better
in complex fistulas. However, the limited availability of
MRI instruments and of specific expertise in their use
with fistulas, together with the high costs involved,
are some of the major problems preventing its
widespread use in the clinical setting®®.

The aim of this study is to evaluate the relative
levels of accuracy of digital examination and endoanal
ultrasound for pre-operative assessment of anal fistula
by comparing operative findings.

Material and Method

A review of all patients with anal fistulas in
Rajavithi Hospital, Bangkok, Thailand was carried out
between May 2008 and May 2012. One hundred forty-
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two patients (107 men, 35 women), 28 of whom had had
previous treatment for fistula, were included in the
study. Their mean age was 40 (range, 18-71) years, and
their mean BMI was 26.37 (range, 17.30-36.11) kg/m2.
They were evaluated in the hospital by digital
examination after which they underwent conventional
hydrogen peroxide-enhanced endoanal ultrasound.
Each procedure investigated the following fistula
characteristics: 1) primary track, categorized according
to the criteria of Parks et al®® as intersphincteric,
transphincteric, extrasphincteric, or suprasphincteric;
2) collection, present or absent, and 3) whether the
fistulas were simple or complex®®,

Digital examination

After visualization of the external opening,
palpation of the subcutaneous induration was
performed, followed by rectal examination. During rectal
examination, presence of the internal opening
(induration) was noted.

Endoanal ultrasound

All patients underwent office-based endoanal
ultrasonography with HITACHI: EUB-7500 using a 10
MHz endoprobe. The external opening of the fistula
tract was cannulated with a silastic catheter (18-21
gauge Angiocath) connected to a 3 cc syringe filled
with hydrogen peroxide. The hydrogen peroxide was
slowly injected while ultrasonic scanning of the anal
canal was performed. With instillation of hydrogen
peroxide, any fistula tracts, collection and internal
openings become hyperechoic (Fig. 1).

Operative assessment

All patients were assessed in the prone
jackknife position. Examinations were performed under
general anaesthetic or spinal block, after which careful
digital examination with a probe and infused hydrogen
peroxide was performed by the surgeon. The site of
external and internal opening(s), number of identified

Fig. 1

Left) Internal opening at posterior midline. Right)
Collection at left ishioanal space.
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fistula tracks, and areas of fluid collection were recorded
for comparison with digital examination and ultrasound
findings, after which the appropriate surgical treatment
was chosen.

Statistical analysis

Chi-square test or Fisher exact test were used
to compare independent proportions, and Student’s
t-test was used to compare mean values. Statistical
significance was defined as a p-value of less than 0.05.

Results

From May 2008 to May 2012, the study
population comprised 107 males and 35 females. The
mean age was 40 years (range, 18-71 years) with mean
BMI of 26.37 kg/m? (range, 17.30-36.11 kg/m?). Twenty-
eight (19.7%) of the patients had a history of prior
fistula surgery, 5 (3.5%) had a diagnosis of inflammatory
bowel disease, 1 (0.7%) had an infection, and 1 (0.7%)
had cancer. The median length of hospital stay was 3
days (range, 1-10 days), and the mean follow-up time
was 90 days (range, 12-430 days). Most of the fistula
were transphincteric (90.4%), and the rest were
intersphincteric (9.6%).

Table 1. shows the data obtained by digital
examination for pre-operative assessment of anal fistula
compared to the operative findings, classified according
to various parameters of the sample.

The variables in Table 1 were analyzed using
student’s t-test, and this showed that BMI, collection,
and complex fistula were associated with the accuracy
of the physical examination compared to surgery
(p<0.05).

Table 2 shows the data obtained by endoanal
ultrasound for pre-operative assessment of anal fistula
compared to the operative findings, classified according
to various parameters of the sample.

Chi-square test did not find any variable that
correlated with the accuracy of the endoanal ultrasound
(Table 2).

The accuracy rates of digital examination and
endoanal ultrasound were 55.63 and 95.07 percent
(p<0.01) respectively.

Multivariate analysis factors associated with
accuracy on examination are shown in Table 3. ABMI
>30 was associated with statistical significance (p =
0.009). BMI >30 had a statistically significant impact
on the accuracy of digital examination.

Discussion
Surgical treatment for anal fistula is based on
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Table 1. Accuracy of fistula assessment by digital examination

Factors Clinical correct p-value
Total Yes No
(n=142) (n=79) (n=63)
Age (years)
<60 135 74 (54.8) 61 (45.2)
>60 7 5(71.4) 2 (28.6)
Mean + SD 40.70+11.50 39.96+11.52 40.48+11.7 0.794
BMI (kg/m?)
<30 100 65 (65.0) 35(35.0)
>30 42 14 (33.3) 28 (66.7)
Mean + SD 24.82+9.98 25.44+4.20 27.53+5.4 0.010*
Bowel diseases 0.241
No 135 77 (57.0) 58 (43.0)
Yes 7 2 (28.6) 5(71.4)
Clinical classification <0.001*
Intersphincteric 16 3(18.8) 13 (81.3)
Transphincteric 90 76 (84.4) 14 (15.6)
Extrasphincteric 9 0 (0) 9 (100.0)
Cannot evaluate 27 0 (0) 27 (100.0)
Collection 0.007*
No 56 39 (69.6) 17 (30.4)
Yes 86 40 (46.5) 46 (53.5)
Complex 0.008*
No 65 44 (67.7) 21 (32.3)
Yes 77 35 (45.5) 42 (54.5)
Previous surgery 0.274
No 114 66 (57.9) 48 (42.1)
Yes 28 13 (46.4) 15 (53.6)

Value are represented as Mean + SD and number (%)
* Significant at p<0.05

healing of the fistula and preserving continence.
Therefore, it is important to know the anatomy of the
primary track, the site of internal opening, and
secondary extensions or collections. Fistulography and
CT have very limited value in the assessment of perianal
fistulas®*71®, Endoanal Ultrasonography (EAUS), on
the other hand, is being increasingly utilized in the
evaluation of perirectal inflammatory conditions
because the procedure is quick, relatively painless, and
inexpensive when compared to other radiologic
procedures; furthermore, it carries no risk of radiation
exposure. EAUS provides an excellent image of the
anal sphincter complex, enabling the relationship of
the fistula tract to this musculature to be well delineated.
Cheong et al® were the first to describe the use of
Hydrogen Peroxide-Enhanced Endoanal Ultrasound
(HPEU) in order to accentuate tissue interface layers at
the level of the fistula tract. This was first performed on
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two patients with recurrent fistula, and hydrogen
peroxide injection yielded hyperechoic imaging of the
pre-injection hypoechoic horseshoe fistula tract. HPEU
findings were confirmed at the time of surgery in both
patients. In a prospective study of 21 patients with
fistulain ano, Poen et al® evaluated the results of HPEU
in comparison with physical examination, standard
ultrasound, and surgery. With conventional ultrasound,
the assessment of fistula in ano was correct in 13
patients (62%), and defects in one or both sphincters
were also found. With HPEU, the fistula tract was
classified correctly in 20 patients, and the overall
concordance with surgery was 95%. The number of
correctly identified internal openings was found with
HPEU in 10 patients (48%). Barker et al® analyzed the
accuracy of MRI for anal fistula compared to the
“blinded” surgical findings. The sensitivity, specificity,
and positive predictive values for fistula were 89%,
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Table 2. Accuracy of fistula assessment by endoanal ultrasound

Factors Ultrasonography correct p-value
Total Yes No
(n=142) (n =135) (n=7)
Age (years) 1.000
<60 135 128 (94.8) 7(5.2)
>60 7 7 (100.0) 0(0.0)
Mean + SD 41.58+11.56 40.03+11.59 43.14+11.54 0.491
BMI (kg/m?) 0.674
<30 100 94 (94.0) 6 (6.0)
>30 42 41 (97.6) 1(2.4)
Mean + SD 24.85+4.47 26.53+4.89 23.24+4.05 0.810
Bowel diseases 0.304
No 135 129 (95.6) 6 (4.4)
Yes 7 6 (85.7) 1(14.3)
Ultrasonography classification 0.331
Intersphincteric 16 12 (75.0) 4 (25.0)
Transphincteric 118 117 (99.2) 1(0.8)
Suprasphincteric 6 6 (100) 0(0)
Extrasphincteric 1 0 (0) 1 (100)
Can’tevaluate 1 0 (0) 1 (100)
Collection 1.000
No 56 53 (94.6) 3(5.4)
Yes 86 82 (95.3) 4 (4.7)
Complex 0.247
No 65 60 (92.3) 5(7.7)
Yes 77 75 (97.4) 2(2.6)
Previous surgery 0.345
No 114 107 (93.9) 7(6.1)
Yes 28 28 (100) 0(0)
Value are represented as mean + SD and number (%)
* Significant at p<0.05
Table 3. Multivariate analysis
Factor Crude OR (95% Cl) p-value Adjusted OR (95% ClI) p-value
Obesity (BMI >30) 3.71(1.70-7.96) 0.001* 2.92 (1.29-6.59) 0.009*
Collection 2.64 (1.30-5.37) 0.007* 1.73 (0.66-4.54) 0.264
Complex 2.51(1.27-5.00) 0.008* 1.25 (0.48-3.27) 0.649

* Significant at p<0.05

71%, and 93%, respectively; furthermore, for the internal
opening, the values were 100%, 97% and 85%,
respectively. However, MRI is more costly and less
widely available than anal ultrasonography; thus,
although it may be a more accurate test, it has not
gained widespread popularity.

In our study, digital examination failed to
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identify the fistula tract in 27 patients (19%) and
identified collection in only 7% (10/142 patients),
whereas endoanal ultrasound failed to identify the
fistula tract in only 1 patient (0.7%) and had a 99%
success rate in identifying collection. Failure to identify
the fistula tract by digital examination occurred more
often in obese patients with BMI of more than 30, which
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suggests that endoanal ultrasound may be more
effective for this type of patient. In line with the findings
of previous reports, obesity had a negative impact on
outcomes after fistula surgery®-22),

The limitations of this study were the unequal
distribution of fistula type; the low prevalence of high-
type fistula made it difficult to conclude how effective
endoanal ultrasound was in detecting high-type fistula.

In conclusion, endoanal ultrasound is superior
to digital examination for pre-operative classification
of anal fistula, especially in high BMI patients.

What is already known on this topic ?

Previous study showed only in sensitivity and
specificity of endoanal ultrasonography.

Previous study show anatomical relation of
fistula in ano but did not have surgical relation or result.

What this study adds ?

Showed accuracy compared with physical
examination alone.

Showed a benefit in patient selection for
endoanal ultrasonography examination.
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