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Introduction

Fistula-in-ano can develop in � 40% of patients during the
acute phase of anorectal sepsis or even be discovered within
6 months of initial therapy.1

Patients usually complain of external opening in the
perineum, intermittent purulent discharge (which may be
bloody), and pain (which increases until temporary relief
occurs when the pus discharges).

Anal fistulas are categorized by the Park classification on
the basis of location relative to the anal sphincter muscles:

intersphincteric, transsphincteric, suprasphincteric, or
extrasphincteric.2 The most common type of anal fistula is
the intersphincteric.1

Simple anal fistulas include intersphincteric and low
transsphincteric fistulas that involve<30% of the sphincter
complex. The term “complex fistula” describes a fistula with
any of the following: the tract crosses more than 30 to 50%
of the external sphincter, anterior fistula in a female,
multiple tracts, recurrent fistula, or the patient has preex-
isting incontinence, irradiation, or inflammatory bowel
disease. Low transsphincteric fistulas are ones where the
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Abstract Background Fistula-in-ano is one of themost common clinical condition encountered
in a surgical outpatient department. Many treatment modalities have been described
with variable outcomes but gold standard surgical treatment is yet to be agreed upon.
The aim of the present study is to evaluate the treatment outcomes of ligature of
intersphincteric fistula tract (LIFT) technique in the treatment of simple and complex
fistula-in-ano with the primary objective of recurrence rate and broad objective of other
postoperative complications during the period of study and after long-term follow-up.
Methods It is a retrospective study of prospectively collected data from the patients
who have been operated for fistula-in-ano using the LIFT technique at our institute from
February 2018 to March 2020 and followed-up until September 2020.
Results A total of 56 patients with fistula-in-ano were treated with the LIFT procedure
during the study period, of which 20 patients had simple fistula and 36 had complex
fistula. A success rate of 83% was obtained with completely healed fistulas in 46
patients. No patient developed postoperative incontinence.
Conclusion Ligature of intersphincteric fistula tract is an effective treatmentmodality
for fistula-in-ano with less procedure-related morbidity, but it is associated with a
higher recurrence rate in simple fistula than in complex fistula.
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fistula tract passes through the lower third of the external
anal sphincter.3–5

Rojanasakul et al., in 2007, described a novel sphincter-
saving procedure, the ligation of the intersphincteric fis-
tula tract (LIFT), and reported a success rate of 94.4% in 18
patients, without loss of continence.6 Since the introduc-
tion of LIFT, there have been many variations of the
procedure, as reported by Araújo et al., with a rate of
success for transsphincteric fistula-in-ano ranging from 47
to 95%.7

The main objective of the treatment in fistula-in-ano is
to minimize recurrence while maintaining anal continence.
Treatment options that are available for the treatment of
complex fistulas include setons (draining/cutting), fistulot-
omy or fistulectomy (primary/staged), advancement flap,
fistula plug/glue and novel techniques, which include LIFT
procedure, lasers, clips, video-assisted anal fistula treat-
ment (VAAFT), and autologous adipose-derived stem
cells.5,8

The healing rate, incontinence, and recurrence rate vary
widely among the treatment options as reported in the
reviewed literature. The recurrence rate for anal plugs and
flap procedure is 66% and 38%, respectively.9 Complex anal
fistula of cryptoglandular and Crohn origin have a recurrence
rate of 20% and 36%with incontinence rate of 13.2% and 9.4%,
respectively.10 Cutting seton in anal fistula is associatedwith
a high incontinence rate of 12%.11

The present study reports our experience and results of
the LIFT procedure for simple and complex fistula-in-ano in
terms of recurrence and postprocedure complications and
factors leading to recurrence of fistula.

Patients and Methods

The current study was conducted in the department of
general surgery at a tertiary care institute in eastern India.
A total of 56 patients were included in the study after signing
the informed consent form. The study was approved by the
ethical committee of the institution. Institute Research Reg-
istration No.: AIIMS/Pat/IRC/2020/465.

Study design: Case series analysis; retrospective analysis
of prospectively collected data.

Study period: February 2018–September 2020.
Inclusion criteria: All patients treated with the LIFT

technique for simple and complex fistula-in-ano at our
institution who have completed 6 months of follow-up
following treatment.

Exclusion criteria: Patients with anorectal sepsis, anorec-
tal malignancy, incontinent patients, patients lost to follow-
up or deceased.

The position of the external opening in the perineumwas
defined as anterior (anterior to transverse axis of anal verge
in lithotomy position i.e., anterior to the 3 and 9 o’clock
positions), posterior (posterior to the transverse axis of the
anal verge in lithotomy position i.e., posterior to the 3 and 9
o’clock positions), and lateral (along the transverse axis of
the anal verge in lithotomy position i.e., at the 3 and 9 o’clock
positions).

All patients underwent magnetic resonance imaging
(MRI) fistulograms, and fistula-in-ano were categorized
according to the St. James and Park classifications. The length
of the fistula on fistulogram was recorded.

Preoperative bowel preparation was done using polyeth-
ylene glycol (PEG), and all patients received preoperative
intravenous antibiotics.

The external opening of the fistula and its distance from
the anal verge were recorded using a disposable scale after
putting the patient in prone position during the peroperative
period.

The procedures were performed with the patient in the
prone or Jack-knife position; the details of the technique
were similar to those originally proposed in 2007 by Roja-
nasakul et al.12(►Fig. 1). All the surgeries were performed by
authors 1 and 2.

Wound healing was recorded in the follow-up appoint-
ments by the operating surgeon, and recurrence and other
complications were recorded. All patients received oral
ciprofloxacin and metronidazole for 5 days and stool soften-
er for 2 weeks postoperatively. Patients were instructed to
take a sitz bath 2 to 3 times a day until the wound healed.

The patients were followed-up and monitored for com-
plications, recurrence, or incontinence in the outpatient
department at 1, 2, and 4 weeks after surgery, and then
every 6 weeks for recurrence. Patients who were lost to
follow-up were contacted by telephone. Patients unable to
complete at least 2 follow-up visits were excluded from the
study. In view of the ongoing pandemic, we inquired about
the recurrence of fistula telephonically.

We defined fistula at follow-up as:
Healed, complete healing with the absence of an external

opening and absence of symptoms within 3 months.
Unhealed or recurred, persistence of an external opening

at same site or at intersphincteric groove after 3 months or

Fig. 1 Ligation of fistulous tract in the intersphincteric plane.
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recurrence of symptoms after 3 months with or without
internal opening.

Statistical Analysis

Data were analyzed using the IBM SPSS Statistics for Win-
dows, Version 26.0 (IBM Corp., Armonk, NY, USA). Continu-
ous variables were expressed as mean (standard deviation
[SD]) and median (inter-quartile range [IQR]). Categorical
datawere reported as percentage. Categorical variables were
analyzed using the Pearson Chi-squared test (χ2) or Fisher
exact test to know the significant differences between healed
and unhealed fistula-in-ano.

Results

A total of 56 patients who completed 6 months of follow-up
were included in the study. The mean age of the patients
was 37 years, with gender distribution of 44 male and 12
female.

Of the 56 cases, 36 patients (64.3%) had complex fistula
and 20 had simple fistula (35.7%). Thirty-two patients (57%)
had external opening in the posterior location, and discharge
was the most common presenting symptom (93%)
(►Table 1).

As per the St. James classification, 26 patients (46%) were
in class IV, 42 patients (75%) had transsphincteric fistula
according to the Park classification.

Of the 56 cases, 46 patients (82%) had primary fistula and
10 had recurrent fistula (18%). Among the patients who had
previous history of surgery, 4 patients (7%)were treatedwith
fistulotomy, 4 patients (7%) with LIFT, and 2 (4%) with
fistulectomy.

The mean distance of external fistula from the anal verge
recorded during the peroperative period was 3.62 cm (range
1.5–7 cm, SD: 1.38). The mean length of the fistula tract on
imaging was 5.08 cm (range 2–9 cm, SD: 2.09).

The mean duration of hospital stay was 2.35 days (range
2–4, SD: 0.62) and mean duration of analgesic use were 2.29
days (range 2–3, SD: 0.46). The mean visual analogue scale
(VAS) score for postoperative pain of the patient in the
postoperative days (PODs) 1 and 2 were 2.1 and 1.4, respec-
tively. The median healing time were 18 days (IQR: 17–19),
and the median time to return to work was 15.5 days (IQR:
14–17).

The median duration of follow-up was 17 months with
IQR 7–24 months.

Recurrence of fistula (primary outcome) was noted in 10
patients (18%), and it occurred within 3 months following
surgery for all of them. It persisted at 6 months follow-up.
Among them, 8 occurred in thosewith simple fistula and 2 in
complex fistula.

All recurrences were in patients who had primary
fistula, but none in those who were operated previously.
Six patients had recurrence at inter-sphincteric groove,
which were successfully managed using fistulotomy; 4
had recurrence at same site, which were managed using
re-LIFT.

Two patients (4%) had postoperative complication in the
form of SSI, which were treated with a week-long course of
oral antibiotics. None of the patients had postoperative
incontinence.

Analysis of factors that lead to the recurrence of fistula is
listed in ►Table 2.

Table 1 Symptoms and clinical presentations of patients at
baseline

Parameter n (%)

Main symptoms

Discharge 52 (93%)

Pain 16 (28%)

Pruritus 4 (7%)

Bleeding 2 (3%)

Addictions

None 50 (89%)

Smoking 2 (3%)

Tobacco chewing 4 (7%)

Comorbidities

None 48 (86%)

Hypertension 6 (11%)

Diabetes 2 (3%)

Fistula type

Simple 20 (36%)

Complex 36 (64%)

Park classification

Intersphincteric 14 (25%)

Transsphincteric 42 (75%)

St. James classification

I 4 (7%)

II 10 (18%)

III 16 (29%)

IV 26 (46%)

Previous fistula repair

None 46 (82%)

Fistulectomy 2 (4%)

Fistulotomy 4 (7%)

LIFT 4 (7%)

Number of perineal opening

1 50 (89%)

2 6 (11%)

Location of external opening

Anterior 18 (32%)

Posterior 32 (57%)

Lateral 4 (7%)

Horseshoe 2 (4%)
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Discussion

The primary objective of our study was to assess the recur-
rence rate after the LIFT procedure for fistula-in-ano. We
found a recurrence rate of 18%, with most recurrences
occurring within 3months of surgery, in the intersphincteric
groove and in patients with a simple fistula.

In a 6-year follow-up of 251 patients who underwent LIFT
procedure, recurrence rate was found to be 13% for anal
fistula.13 In a clinical trial comparing LIFT with mucosal
advancement flap for the treatment of high transsphincteric
anal fistulas, recurrence rates of 26% and 35% in LIFT and
mucosal advancement flap, respectively, were observed at
1 year of follow-up.14

In other studies, Abcarian et al. reported a healing rate of
90% in patients who underwent LIFT as a primary procedure
in comparison to 65% in patients who had � 2 operations
before LIFT.15

In a study by Liu et al., patients with transsphincteric
fistula-in-ano treated with LIFT had an overall primary
healing rate of 61%, which persisted at 12 months follow-
up. Most of the failures were early failures, which authors
defined as persistent symptoms or failure at�6 months. The
authors also reported that decrease in the healing rate was
associated with increase in the length of the fistula tract.16

Bleier et al. found that patientswith complex transsphinc-
teric fistulas who had previous failed repair when treated
with ligation of the intersphincteric fistula tract had a
success rate which is comparable with other sphincter-
preserving techniques without any subjective decrease in
continence after the procedure. The fistula closure rate
reported by the authors was 57% for complex fistula.17

The primary healing and recurrence rate were 82.2% and
17.7%, respectively, when complex or transsphincteric fistu-
la-in-ano and were treated with the LIFT technique plus
coring out of the external tract, as reported by Shanwani et al.
Moreover, this procedure was not associated with loss of
continence.18

Kontovounisios et al. systemically reviewed the results of
LIFTshowing that the success rate ranged from51 to 94%, and
it has remained constant with time, though the adoption rate
has increased.19

Sun et al. reported healing rate for high transsphincteric
fistula-in-ano for mature and immature fistulas were 83.7%
and 77.3%, respectively, with negligible impairment on con-
tinence on long term.20

On analyzing the factors which affect healing of thefistula
tract, we found that simple fistulas, fistulas with external
opening within 3 cm, and intersphincteric fistulas were
significantly associated with recurrence of fistula following
LIFT (►Table 2). This can be explained on the basis of failure
of ligation and identification of tract, immature tract, slip-
page of ligature and cases done early in our learning curve.
The length of the simple fistulas that we found in our study
varied from 2 to 2.5 cm. These smaller tracts could be the
cause of recurrence, because ligating these tracts in the
intersphincteric groove may be a challenging task. Sun X-L
et al. have also reported that the small size of the inter-
sphincteric tract may also increase the risk of a technical
error.20 We could conclude that simple fistulas can be
managed with fistulotomy rather than LIFT, but that might
be oversimplification considering the sample size of our
study.

Recurrences in complex fistulas that occurred following
LIFT were located in the intersphincteric groove, thus
turning complex fistula into simple fistula, which could
be managed well with fistulotomy without affecting sphinc-
ter function.

Conclusion

Recurrence rate in simple fistula is comparatively higher
than in complex fistula when treated with the LIFT tech-
nique. The LIFT technique is an excellent sphincter-saving
option for complex fistula-in-ano with no postoperative
incontinence.
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Table 2 Analysis of factors associated with recurrence of fistula

Parameters Healed (n¼46) Unhealed (n¼ 10) Significance
(p-value)

1. Simple vs complex Simple (12/46¼26.1%)
Complex (34/46¼73.9%)

Simple (8/10¼80%)
Complex (2/10¼ 20%)

0.001

2. Distance of External opening
from anal verge (< 3 cm vs � 3 cm)

< 3 cm (8/46 ¼17.4%)
� 3 cm (38/46¼ 82.6%)

< 3 cm (6/10¼ 60%)
� 3 cm (4/10¼ 40%)

0.005

3. Park’s classification Intersphincteric (8/46¼ 17.4%)
Transsphincteric (38/46¼ 82.6%)

Intersphincteric (6/10¼60%)
Transsphincteric (4/10¼40%)

0.037

4. No. of external openings 1 (40/46¼ 87%)
2 (6/46¼13%)

1 (10/10¼ 100%)
2 (0/10¼ 0%)

0.227

5. Primary vs recurrent fistula Primary (36/46¼ 78.3%)
Recurrent (10/46¼21.7%)

Primary (10/10¼100%)
Recurrent (0/10¼ 0%)

0.104
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