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Effects of preoperative endoanal
ultrasound on functional outcome after

anal fistula surgery

Kasaya Tantiphlachiva,  Chucheep Sahakitrungruang, Jirawat Pattanaarun,

Arun Rojanasakul

ABSTRACT

Objective Endoanal ultrasound (EAUS) is a
recommended preoperative investigation for fistula-
in-ano (FiA) which aims to provide the best chance of
healing and preservation of continence function. This
study aims are (1) to assess effect of EAUS on functional
outcome and (2) to determine factors associated with
clinical outcomes after FiA surgery.

Design Retrospective analysis of subjects with
cryptogenic FiA between January 2011 and December
2016, in a tertiary hospital, was performed by
comparing EAUS and no-EAUS groups. Postoperative
change in St. Mark’s faecal incontinence severity score
(cFISS=FISS at 6 months after surgery—FISS before
surgery) were compared. General linear model was
used to determine factors associated with cFISS. Binary
logistic regression was used to assess factors related
to clinical outcomes. A p-value of <0.05 is considered
significant.

Results We enrolled 339 subjects; 109 (M:F 91:18,
mean age 41.7+13.6 years) of 115 in EAUS group

and 230 in no-EAUS group (M:F 195:35, mean age
42.6+13.0 years). There were higher proportions

of recurrent cases (24.8% vs 13.9%, p=0.014) and
complex FiA (80.7% vs 50.4%, p=0.001) in EAUS
group. Postoperative FISS (mean+SE) were increased
in both groups; preoperative versus postoperative FISS
were 0.36+0.20 versus 0.59+0.25 in EAUS group
(p=0.056) and 0.31+0.12 versus 0.76+0.17 in no-
EAUS group (p<0.001). EAUS had significant effects

on cFISS in both univariate analysis, A1,261)=4.053,
p=0.045; and multivariate analysis, A3,322)=3.147,
p=0.025, Wilk's Lambda 0.972. Other associated
factors included recurrent fistula (F(3,322)=0.777,
p=0.007, Wilk’s Lambda 0.993) and fistula classification
(A3,322)=16.978, p<0.001, Wilk's Lambda 0.863).
After a mean follow-up of 33.6+28.6 weeks, success
rate was 63.3%(EAUS) and 60% (no-EAUS), p=0.822.
Factors associated with clinical outcomes were fistula
complexity, number of tracts, recurrence, number of
previous surgery and type of operations. Accuracy of
EAUS was 90.8% and not related to clinical outcomes
(p=0.522).

Conclusion EAUS had favourable effects on functional
outcome after FiA surgery while multiple factors were
associated with clinical outcomes. EAUS is useful,
accurate, inexpensive and can be the first tool for planning
of complex and recurrent FiA.

What is already known about this subject?

» Functional disturbance after anal fistula surgery is
common.

» Endoanal ultrasound is an established investigation
for fistula-in-ano.

» Accuracy of endoanal ultrasound is not associated
with postoperative clinical outcomes.

What are the new findings?

» Beneficial effects of endoanal ultrasound on postop-
erative functional outcomes of anal fistula surgery
has been confirmed.

» Factors associated with postoperative clinical out-
comes has been identified.

How might it impact on clinical practice in the

foreseeable future?

» Endoanal ultrasound can be the first choice for pre-
operative evaluation of anal fistula surgery for com-
plex and recurrent fistula.

BACKGROUND

Fistula-in-ano (FiA), mostly caused by anal
gland infection, has an annual incidence of
12-28 per 100 000 with male predominance
(M:F ratio from 2:1 to 6:1).' 2 The aim of fistula
surgery is to maximize the chance of healing
and minimize the chance of anal sphincter
dysfunction. Faecal incontinence (FI) has
been a known sequela after fistula surgery
occurring in 10%-40% of the patients with
either complex or simple fistula.” * Severity
of FI had negative impact on their quality of
life.”* Even after sphincter-preservation oper-
ations, there was some degree of faecal incon-
tinence.” ® The incidence of FI after most
novel methods seems to be decreased but
need longer time of follow-up.” Preoperative
investigation is recommended in complex
or recurrent FiA.*? Most of the national and
international guidelines have recommended
MRI for assessment of cryptoglandular FiA."
However, the high cost and availability are
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important limitations. The other viable tools which is
inexpensive and more available is endoanal ultrasound
(EAUS). EAUS is a useful tool for mapping FiA anatomy."!
Information including fistula pattern, location of internal
opening, associated abscess and secondary tract exten-
sion can be obtained. With three-dimensional (3D) and
hydrogen peroxide—enhancement techniques, the accu-
racy of EAUS has much improved over clinical examina-
tion and unenhanced EAUS."*™" Surgical treatment can
be performed accordingly without compromising anal
sphincter complex.'' From meta-analysis, reported sensi-
tivity and specificity for fistula detection was 0.87 (95% CI
0.70 10 0.95) and 0.43 (95% CI10.21 to 0.69), respectively.15
The accuracy for determining fistula type and height
were 94% and 92%, respectively.'®!” For identification of
internal opening, secondary tract, associated abscess and
horseshoe tract, the accuracy was 91%, 96%, 100% and
96%, respectively.17 By EAUS guidance leads to curative
operation in 98% of patients with lower recurrence and
preservation of faecal continence.'”'® However, the accu-
racy of EAUS was not a predictor of operative outcomes,
either recurrence rate or total number of operations.'? *’
This suggested that other factors may have influenced
on postoperative FiA outcomes. The effect of EAUS on
postoperative functional and curative outcomes needed
to be confirmed and other influencing factors needed to
be looked for.

This study primarily aims to assess the effect of EAUS on
postoperative functional outcomes. Secondarily, factors
associated with clinical outcomes of surgery, including
EAUS, are determined.

METHODS

Study design

This is a retrospective cohort analysis of the prospec-
tively collected clinical data of subjects who underwent
anal fistula surgery, in the tertiary hospital, between
January 2011 and December 2016. Inclusion criteria were
subjects >15 years diagnosed with cryptogenic anal fistula
who had complete clinical records. Exclusion criteria
were subjects with rectovaginal fistula, inflammatory
bowel disease, previous pelvic radiotherapy and presence
of tuberculosis within the fistula. After clinic examina-
tion, attending surgeons would request for preoperative
imaging on his/her demand. Subjects were classified into
two groups; FEAUS group and no-EAUS group, according
to whether they had undergone preoperative EAUS
or not. Information retrieved were demographic data,
fistula data, operative data, preoperative and postoper-
ative faecal continence status, and postoperative clinical
outcomes.

Demographic data

Demographic data include gender, underlying diseases
(diabetes mellitus, HIV infection, pulmonary tubercu-
losis, dyslipidemia), recurrence status (first diagnosis

or had failed previous curative surgery) and number of
previous surgery.

FISTULA DATA

Types of fistula were classified according to Parks classifica-
tion®": intersphincteric, transsphincteric (low and high),
suprasphincteric and extrasphincteric fistulas. Because
the classification does not include secondary tract and
cavity,”® courses of the tract and horseshoe extension
were additionally described. Subcutaneous type of the
fistula was also added.®* The other classification which
defined a fistula as simple versus complex fistula was also
noted.® ** Criteria for complexity were transsphincteric
FiA involving more than 30% of anal sphincter complex,
anterior fistula in women, FiA with horseshoe extension,
recurrent FiA, FiA with more than one external opening
and suprasphincteric FiA.* ** * Complex FiA associated
with inflammatory bowel diseases, radiation, malignancy,
or chronic diarrhoea and extrasphincteric FiA were not
included in the study.” Simple fistulas are subcutaneous
fistula, intersphincteric fistula and those with none of the
previous findings.

Endoanal ultrasound

EAUS was performed by a trained colorectal surgeon
using a 3D-rigid, 360° rotating, endoprobe system (B-K
Medical, Herlev, Denmark). Hydrogen peroxide (H,O,)
enhancement technique was used.”® Subject was exam-
ined in the left lateral position without bowel prepara-
tion or any sedation. Digital rectal examination was
performed before inserting a lubricated probe through
the anus up to the lower rectum (about 6 cm from AV) 2
The probe was fixed still by the examiner’s hand while
the mechanical rotating crystal was moving inside from
the proximal to distal direction to obtain images from
uppermost (level of puborectalis muscle) to the lower-
most (level of subcutaneous external anal sphincter) part
of the anal canal. Three scans at frequencies of 16, 13
and 10 MHz were obtained before, and another scan at 9
MHz was obtained after injection of 1-3 mL of 3% H,O,
via plastic venous catheter into the external opening.
Post-examination review of the three-dimensional images
was performed by identification of the hypoechoic tract
and the internal opening which were hypoechoic in the
non-enhanced image and would be brightened or hyper-
echoic after H,0, injection. Relationship of the tract and
internal opening to the anal sphincters were used to for
classification and additional abscess or secondary tracts
were noted.

Examination under anaesthesia
Examination under anaesthesia was performed at the
time of operation by the surgeon, who had not seen the
EAUS results. The type of fistula was noted. Additional
findings during operation, such as secondary abscess or
extension, were noted later.

Operations were classified as sphincter-preserving and
non-sphincter-preserving surgery. Sphincter-preserving
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procedures included ligation of fistula tract (LIFT),*
anorectal advancement flap (anodermal or mucosal
advancement flap) and drainage procedures (tube
drainage, seton drainage or marsupialisation). Non-
sphincter-preserving surgery included lay-open fistulo-
tomy with/without external anal sphincter (EAS repair,
Parks fistulotomy,” Hanley fistulotomy and core-out
fistulectomy. All operations were performed by or under
supervision of the senior colorectal surgeon (AR). The
duration from EAUS examination to operation was
within 2 weeks in the EAUS group. In complex fistula,
tissue of fistulous tract had been sent for pathology to
exclude tuberculous infection and malignancy.

Follow-up protocol and outcomes measurement

After operation, subjects were asked to return for clinic
visit every 2 weeks until healed. Then the follow-up was
scheduled at the next 1-month, 3-month, 6-month and
12-month intervals. The surgical wounds were checked
for healing status using the following definitions.*

Healed=cessation of drainage with complete epitheliali-
sation of the wound.

Unhealed=the wound failed to meet the healed criteria
beyond 10 weeks postoperation or additional surgery was
required.

Recurrent=new onset of drainage after healed.

Both unhealed and recurrent are considered post-
operative clinical failure. Healing rate, time to heal,
recurrence rate and time to recurrence were assessed.
Continence function was assessed by St. Mark’s faecal
incontinence severity score (FISS) which ranges from 0
(perfect continence) to 24 (totally incontinent).*” FISS
was noted before operation and during each visit. A
change in FISS after operation (cFISS) was determined
by difference of postoperative FISS at 6 months and
preoperative FISS (cFISS=FISS at 6 months—FISS before
surgery). This study has been approved by the institu-
tional review board of the hospital.

Statistical analysis

Demographic data are presented as mean+SD or median
and range. Categorical variables were assessed by ¥ test
and continuous variables were assessed by t-test and
non-parametric test. General linear model was used to
assess the effects of both categorical and continuous
predictors on the change in FISS (cFISS). Multivariate
analysis was used to assess the effect of each predictor
on operative outcomes. A p value of <0.05 was used to
inform on statistical significance for all analysis. All statis-
tical analyses were conducted using SPSS V.22.0.

RESULTS

During the study period, 345 subjects with FiA who had
attended the colorectal clinic were eligible. There were
115 subjects who underwent EAUS, but 6 were excluded
because they did not complete the operation (3 denied
surgery, 2 had lung infection prior to the schedule and
1 had no active fistula from EAUS). Thus, 339 subjects

Cryptogenic FiA

(n=345)
EAUS group no-EAUS group
(n=115) (n=230)

Excluded
-denied surgery (n=3)
-lung infection (n=2)
-no active disease (n=1)

EAUS group

(n=109)

Enrolled in the study

Figure 1 Flowchart of study enrolment. EAUS, endoanal
ultrasound; FiA, fistula-in-ano.

were enrolled; 109 (M:F 91:18) were in EAUS group and
230 (M:F 195:35) were in no-EAUS group. Figure 1 shows
the flow of enrolment. Demographic data are shown in
table 1. There was no difference between groups in age,
gender, underlying diseases (diabetes mellitus, HIV infec-
tion, pulmonary tuberculosis, dyslipidemia), presence of
abscess on first visit, presence of colostomy, preopera-
tive FISS and preoperative MRI. In EAUS group, there
were significantly more subjects who had been referred
from other institute, whose fistula had recurred and who
had undergone previous surgery (abscess drainage, FiA
surgery). Mean follow-up time was 33.6 weeks (range,
8-130 weeks).

Type of fistula and EAUS accuracy

The final fistula classification was noted after operative
examination. Details of fistula types and classification
(simple vs complex) are demonstrated in table 2. In
EAUS group, types of fistula were noted during exam-
ination under anaesthesia by the senior surgeon. Addi-
tional information during operation was noted later in
the operative notes. Detailed comparison is not shown
here. Regarding type of fistula, there was 90.8% (99 in
109) concordance between EAUS results and operative
findings. EAUS group had significantly more subjects
with high transsphincteric type and complex FiA. There
was no difference between group in median numbers of
fistula tract. EAUS was able to identify IAS defects in 16
subjects, EAS defects in 1 subject, and both IAS and EAS
defects in 2 subjects. All subjects with sphincter defects
had no symptoms of FI (FISS=0). In 90 subjects without
anal sphincter defects, 4 of them has FI symptoms
(median FISS 11, range 2-15).

Operations

Operative techniques were chosen by the attending
surgeons. Types of operation are shown in table 3. EAUS
group had significantly more rate of sphincter-preserving
operation than the no-EAUS group.
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Table 1 Demographic data
EAUS group No-EAUS group P value
No of subjects (M:F) 109 (91:18) 230 (195:35) 0.759*
Mean age+SD (range) (years) 41.65+13.35 (18-78) 42.55+13.02 (18-79) 0.56271
Underlying diseases
Diabetes mellitus 10 (9.2%) 16 (6.9%) 0.474*
HIV infection 10 (9.2%) 20 (8.7%) 0.885*
Pulmonary tuberculosis 1 (0.9%) 4 (1.7%) 0.558*
Dyslipidemia 1 (0.9%) 2 (0.87%) 0.965*
No of referred cases 27 (24.8%) 35 (15.2%) 0.034*f
No of recurrent cases 27 (24.77%) 32 (13.91%) 0.014*f
Median no of previous surgeries 1 (0-8) 0 (0-10) 0.001*f
(range)
Median no of previous fistulotomies 0 (0-4) 0 (0-3) 0.007*f
(range)
Median no of previous sphincter- 0(0-2) 0 (0-3) 0.34371
preserving surgeries (range)
Clinical presentation
FiA after spontaneous abscess 24 (22.0%) 97 (42.2%) <0.001*t
drainage
FiA after operative abscess 54 (49.5%) 70 (30.4%) 0.001*t
drainage
Presence of persistent abscess 31 (28.4%) 62 (26.9%) 0.775*
Presence of colostomy 1 (0.9%) 4 (1.7%) 0.555*
Preoperative FISS (St. Mark’s score) 0.36+2.10 (0-15) 0.31+£1.77 (0-18) 0.455§
No of subjects with perfect 105 (96.3%) 217 (94.3%)
continence (FISS=0)
Preoperative MRI done 1(0.9%) 8 (3.5%) 0.171*
Mean follow-up time (weeks (range)) 30.9 (8-92) 35.0 (8-130) 0.186

*Pearson’s 2.

TStudent t-test.

Fp<0.05.

§Mann-Whitney U test.

FIA, fistula-in-ano; FISS, faecal incontinence severity score.

Postoperative functional outcomes

Preoperative FISSs in two groups were not significantly
different. There were 105 (96.3%) and 217 (94.3%)
subjects with perfect continence in EAUS and no-EAUS
groups, respectively. Eight subjects (7.3%) in EAUS
group and 28 subjects (12.2%) in no-EAUS group had
deteriorated continence. These changes had no signif-
icant difference between groups (p=0.251). There was
no improvement in FISS in either group. Thus, subjects
with perfect continence in EAUS and no-EAUS groups
decreased to 98 (89.9%) and 197 (85.7%), respectively.
Postoperative FISS was slightly higher in no-EAUS group.
When comparing postoperative with preoperative FISS in
each group, there was a significant increase of FISS in
no-EAUS group (p<0.001) (table 4).

Factors that affect functional outcomes
From univariate analysis, there was no significant effect
of gender, age, underlying diseases (diabetes mellitus,

HIV, pulmonary tuberculosis, dyslipidemia), recurrence
status or fistula type on a change in FISS. Preoperative
EAUS is the only significant factor which affects cFISS
(I1(1,261)=4.053, p=0.045). Factors that had a signifi-
cant effect on a change in FISS by multivariate analysis
included preoperative EAUS (F(3,322)=3.147, p=0.025,
Wilk’s Lambda 0.972), recurrence status (11(3,322)=0.777,
p=0.007, Wilk’s Lambda 0.993) and fistula classifi-
cation (F(3,322)=16.978, p<0.0001, Wilk’s Lambda
0.863). Number of previous surgeries (F(27,972)=1.198,
p=0.224, Wilk’s Lambda 0.906) and preoperative MRI
(F(3,322)=2.334, p=0.074, Wilk’s Lambda 0.979) had
shown no significant effect on cFISS.

Postoperative clinical outcomes

Mean follow-up time was 33.6+28.6 weeks (range, 8-130
weeks). Healing rate was 63.3% in EAUS group and
60% in no-EAUS group. Unhealed wounds were found
in 24.8% and 26.9%, respectively. Recurrence rate was
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Table 2 Fistula classification

EAUS group (n=109)

No-EAUS group (n=230) P value

Fistula types
Subcutaneous 0 24 (10.4%) 0.001*
Intersphincteric 4 (3.7%) 13 (6.7%)
Low transsphincteric: straight tract 16 (14.7%) 74 (32.2%)
Low transsphincteric: curved tract 1 (0.9%) 3 (1.3%)
High transsphincteric: straight tract 47 (43.1%) 61 (26.2%)
High transsphincteric: curved tract 41 (37.6%) 55 (23.9%)
Classification by complexity: simple vs complex
Simple FiA 21 (19.27%) 114 (49.57%) 0.001*
Complex FiA 88 (80.73%) 116 (50.43%)
Median no of fistula tracts (range) 1(1-3) 1(1-2) 0.356

*p<0.05.
EAUS, endoanal ultrasound; FiA, fistula-in-ano.

11.9% and 12.2% in the respective groups (table 5).
Median time to healing was 6 weeks (range, 1-31 weeks)
and median time to recurrence was 23 weeks (range, 8-54
weeks). There was no significant difference in the clin-
ical outcomes between groups (table 5). In EAUS group,
there was no significant difference between groups that
EAUS findings are concordant and discordant to oper-
ative findings ($=0.52). In the concordance group, the
healing rate was 62.6% (62 in 99). In the discordance
group, the healing rate was 70% (7 in 10).

Factors that affect postoperative clinical outcomes

Factors associated with operative outcomes are demon-
strated in table 6. Complex FiA, recurrent FiA, number
of tracts, number of previous surgeries and type of oper-
ation are significantly associated with increased proba-
bility of operative failure. Preoperative EAUS does not

show an effect on operative outcome. Longer follow-up
time shows association with increased probability of oper-
ative failure. After failure, subjects from either group had
a median of 1 additional operation (range, 1-6) before
healed.

DISCUSSION

FiA is usually diagnosed by disease-specific history and
careful physical examination.® Simple fistula does not
require radiographic imaging to guide management.8
However, complex fistula, including recurrent fistula and
perianal Crohn’s disease, usually requires preoperative
imaging for treatment planning.8  Most of the national
and international guidelines have recommended MRI
for assessment of cryptoglandular FiA."” The reported
sensitivity of MRI for fistula detection was 0.87 (95% CI

Table 3 Types of operation

No-EAUS group

EAUS group (n=109) (n=230) P value

Sphincter-preserving operation
Ligation of intersphincteric fistula tract 49 58 0.0001
+Curette 25 29
+Core-out fistulectomy
Drainage (tube, seton, marsupialisation) 9 12
Anorectal advancement flap 1 1
Total 84 (77.1%) 100 (43.5%)
Non-sphincter-preserving operation

Fistulotomy* 22 119

Fistulectomy 1 1

Hanley fistulotomy 2 2

Core-out fistulectomy 0 8
Total 25 (22.9%) 130 (56.5%)

*Fistulotomy techniques included Parks fistulotomy?® and lay-open fistulotomy with or without external anal sphincter repair.

EAUS, endoanal ultrasound.
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Table 4 St. Mark’s FISS

Parameters

(mean+SE No-EAUS

(range)) EAUS group  group P value

Preoperative 0.36+0.20 0.31+0.12 0.455*

FISS (0-15) (0-18)

Postoperative  0.59+0.24 0.76+0.17 0.299*

FISS 0-17) (0-21)

P -values preop 0.0561 <0.0011,%

vs postop FISS

cFISS§ 0.31+0.15 0.52+0.12 0.209*
(0-11) (0-12)

No of subjects 8 (7.3%) 28 (12.2%) 0.2519

with worsening
FISS

*Mann-Whitney U test.

TPaired sample t-test.

}p<0.05.

§cFISS: a change in postoperative from preoperative FISS.
9° test.

FISS, faecal incontinence severity score (St. Mark's score).

0.63 to 0.96) and specificity was 0.69 (95% CI 0.51 to
0.82).15 Nevertheless, MRI is cost-intensive, not always
available and technically demanding.” EAUS is another
recommended imaging option.*? Sensitivity of EAUS
for fistula detection is 0.87 (95% CI 0.70 to 0.95) which
is considered comparable with MRI even with lower
specificity of 0.43 (95% CI 0.21 to 0.69)."° Higher sensi-
tivity (92%) and specificity (100%) was found in more
recent studies.”’” * For defining the fistula type and
height, EAUS accuracy was 91% and 92%, respectlvely,
with very good interobserver agreement.'® Diagnostic
use of 3D-EAUS was comparable in both primary and
recurrent FiA with ability to detect occult anal sphincter
defect.”® Hydrogen peroxide (H,0,) enhancement tech-
nique improved EAUS efficacy in identifying primary
tract, internal opening and detection of secondary exten-
sion. 273 H,O,-enhancement EAUS had good agreement
with endoanal MRI with similar discomfort.* Informa-
tion obtained is useful for preoperative planning which

Table 5 Postoperative clinical outcomes of fistula surgery

No-EAUS
EAUS group group
(n=109) (n=230) P-value
Healed 69 (63.3%) 138 (60%) 0.822
Concordant
62:discordant 7
Failed
Unhealed 27 (24.8%) 62
(26.9%)
Recurrent 13 (11.9%) 28
(12.2%)

3

. : L2735
aims to cure and to preserve anal sphincter function.”” *

EAUS is also inexpensive, safe and can be used in subjects
not feasible for MRI such as the presence of pacemaker
or metal irnplant.17

In the current study, EAUS was selectively requested
by attending surgeons. Subjects with previous surgery,
recurrence, complex fistula, high-transsphincteric type
and who were referred from other institutes were likely
to be investigated by EAUS. This may be due to antic-
ipated sophisticated anatomy of the fistulas and the
caution of current anal sphincter integrity. The concor-
dance of EAUS and intraoperative findings in this study
was 90.8% (99 in 109) which is comparable with previous
studies.'” '8!

Ratto et al had showed that surgical treatment guided
by EAUS led to curative operation and preservation of
faecal continence.'” However, other authors had argued
that the accuracy of preoperative EAUS had no influence
on postoperative outcome in terms of failure rate and
total number of surgeries.'” * Thus, apart from EAUS
accuracy, other factors may influence postoperative clin-
ical outcomes.

Regarding functional outcome, EAUS had a role in
quantlfymg the length of muscle to be transected durlng
surgery”® and identifying occult anal sphincter defect’™
which guides the safer operative option and minimise the
rate of FL.'” * Ding et al had confirmed the favourable
impact of 3D-EAUS on operative outcomes, mainly on
continence function.' In their study, anorectal manom-
etry (ARM) had been used. There was a significant
decrease in anal sphincter resting pressure after operation
in all subjects with complex FiA.'® However, only subjects
without preoperative EAUS had significant decrease in
squeeze pressure.18 ARM is a sensitive tool which usually
detects a minor change in anal sphincter function after
fistula surgery' * but was not performed routinely in all
subjects in the current study. Thus, it is not used in the
analysis. We also believe that FISS is an adequate tool to
measure clinically significant continence status. Change
in FISS after oyeration is a common consequence of
fistula surgery.”” In the current study, significant wors-
ening of FISS was seen in no-EAUS group with higher
proportion of subjects with deteriorated continence.

In FiA subjects who had preoperative EAUS, predic-
tors associated with FI after surgery were multiple fistula
tracts, multiple previous surgeries and complexity of
fistula.” The current study aims to prove if EAUS itself
is a predicting factor of postoperative incontinence. By
univariate analysis, EAUS is the only factor that had a
significant effect on the change in FISS. By multivariate
analysis, EAUS, recurrent fistula and fistula complexity
were found to have significant effects on the change in
FISS. Thus, the usefulness of EAUS in non-simple fistula
in preservation of anal continence has been confirmed.®?
The explanation of a lesser change in FISS may be due to
information obtained from EAUS that helped surgeons in
decision-making and avoid extensive exploration during
operation that may lead to sphincter damage.18 732 There

6 Tantiphlachiva K, et al. BMJ Open Gastro 2019;6:000279. doi:10.1136/bmjgast-2019-000279



Table 6 Factors associated with postoperative clinical outcomes of fistula surgery

Factors Healed (n=207) Failed (n=132) OR (95% CI) P-value
Gender (M:F) 172:35 114:18 0.77 (0.42 to 1.44) 0.419
Age (mean+SD) (years) 43.2+13.4 40.8+12.6 0.99 (0.97 to 1.00) 0.986
Underlying diseases
Diabetes mellitus 18 8 1.48 (0.62 to 3.50) 0.376
HIV infection 20 10 1.31 (0.59 to 2.88) 0.511
Pulmonary tuberculosis 20 3 0.42 (0.07 to 2.55) 0.345
Dyslipidemia 2 0.78 (0.07 to 8.72) 0.842
Fistula types
Subcutaneous/intersphincteric 22/12 2/5 1.13 (1.00 to 1.27) 0.061
Low/high transsphincteric 79/94 15/110
Fistula classification
Simple/complex 113/94 22/110 6.01 (3.53 to 10.25) <0.001*
Single/multiple tracts 182/25 126/6 0.36 (0.16 to 0.83) 0.016*
Recurrent cases 27 32 0.47 (0.27 t0 0.83) 0.009*
Mean no of previous surgeries 0.6 (0-8) 1.0 (0-10) 1.32 (1.08 to 1.62) 0.008*
Preoperative imaging
Preoperative EAUS 69 40 1.15 (0.72 to 1.84) 0.560
EAUS-Op concordance 61 36 0.65 (0.16 to 2.55) 0.522
Operations
LIFT/ARP 771 84/1 0.56 (0.46 to 0.70) <0.001*
Fistulotomy/HF 114/2 27/2
Fistulectomy/core-out F 1/6 1/2
Drainage 6 15
Follow-up time (weeks) 29.5+26.8 40.0+29.8 1.01 (1.01 to 1.02) 0.001*

*p<0.05.

ARP, anorectal advancement flap; EAUS, endoanal ultrasound; Core-out F, core-out fistulectomy; HF, Hanley’s fistulotomy;LIFT, ligation of
intersphincteric fistula tract; Op, operative finding; SPO, sphincter-preserving operation.

was a higher proportion of sphincter-preserving opera-
tion that had been chosen in this group (table 3). Oper-
ative techniques that were associated with deteriorated
continence function were fistulotomy and rectal advance-
ment flap with damage to internal anal sphincter alone
or together with external anal sphincter.”” In the current
study, anorectal advancement flap was performed in only
one subject in each group and a lower proportion of
subjects had fistulotomy in EAUS group.

In terms of postoperative clinical outcomes, there was
no significant difference between groups with or without
EAUS. This finding corresponded to previous studies
by Weisman and Abbas'’ and Benjelloun et al** which
indicated that the accuracy of EAUS had no influence
on postoperative outcomes. One explanation may be
that the operative outcome after each fistula operation is
the summation of interaction between multiple factors,
such as fistula type, complexity, recurrent status, multiple
fistula tracts, number of previous surgeries and operative
technique. By multivariate analysis, all these mentioned
factors were confirmed to have a significant association
with decreased probability of operative success. MRI

showed a therapeutic impact in 10% of primary FiA*™ and
reduced further recurrence in recurrent FiA.” MRI was
performed in a small proportion of subjects in this study.
Thus, it is not considered in the analysis.

Visscher et al reported secondary tracts identified
during preoperative EAUS as a strong predictor of fistula
recurrence (HR 2.4 (95% CI 1.2 to 51), p=0.016)40 and
Roig et al had emphasised on the importance of preop-
erative recognition of anal sphincter defect on preop-
erative plan.”” However, we had seen four subjects with
anal sphincter defect from preoperative EAUS and none
of them had symptoms of FI preoperatively. This dimen-
sion needs to be studied in more detail and maybe with
subjective measurement such as ARM. Also, comparison
between EAUS and operative findings in detail would
be useful. In this study, we found a higher proportion
of LIFT operation in the unhealed group compared
with the healed group. This may be explained by first,
LIFT has been a preferred technique for complex and
recurrent fistula which, by themselves, is considered a
poor prognostic factor for clinical outcome. Second, the
report on long-term result of LIFT shows that the healing
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rate for high transsphincteric (60%), semihorseshoe
(89%) and horseshoe (40%) fistulas was not as good as
the simple types.*'

In summary, this study has confirmed the beneficial
effect of preoperative EAUS on postoperative functional
outcome of fistula surgery, that is, subjects who underwent
EAUS are likely to have less change in FISS. Preoperative
EAUS also has a positive effect on postoperative clinical
outcome of fistula surgery, that is, improves the chance
of healing. Here, the follow-up time is longer than 1-year
duration used in previous studies.'® ' ** Limitations of
this study are that it is a retrospective analysis and had not
included ARM data which is considered a precise objective
tool to assess anal sphincter function.'®”” Second, there
was also no quality-of-life assessment which is supposed
to be decreased in the group with FL.* Third, the deci-
sion-making on operative options had not been related
to EAUS findings. Further studies which correlate EAUS
findings to surgical decision-making would be useful.

CONCLUSION

EAUS is an accurate technique for evaluation of FiA. It is
associated with greater preservation of continence func-
tion. However, postoperative clinical outcomes depend
on multiple factors. EAUS is also a safe, inexpensive and
available preoperative investigation for fistula surgery.
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