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Since 2007, ligation of the intersphincteric fistula tract (LIFT) for the management of anal fistula was all introduced with initial
success and excitement. It remains controversial which surgical procedure is suitable for transsphincteric fistula, especially to
complex anal fistula. This retrospective study was designed to evaluate the results in patients with recurrent anal fistula by LIFT. A
retrospective study of 55 complex fistula patients who underwent LIFT procedure in a single medical center was analyzed. Patients
and fistula characteristics, complications, and recurrences were reviewed. All 55 patients underwent the procedure with a median
follow-up of 16 months. Median operative time was 44 (range 23–88) minutes. Of the 55 patients, 33 (60%) healed completely
and did not require any further surgical treatment at end of follow-up. Twenty-two (40%) recurrences and six complications were
observed. Compared with patients who had undergone more than two surgical procedures, LIFT was more suitable for patients
who had undergone one to two surgical procedures, and significant difference was observed in number of operations before LIFT
(𝑝 = 0.002). Clinicians can consider the use of LIFT for the treatment of recurrent anal fistulas. A larger number of patients and
prospective study are needed to be performed.

1. Introduction

Complex anal fistula has been a hot topic in clinic. Many
surgical techniques have been described for the treatment of
such anal fistula, including the use of seton, fibrin glue, colla-
gen plugs, rectal advancement flaps, fistulotomy with sphinc-
ter repair, and rerouting the fistula tract [1]. However, the
results have been variable, and no one procedure is superior
to the others absolutely. It is worth our concern that the goal
of any treatment procedure is to obliterate the tract and to
have low recurrence rates while maintaining full continence.
A fistulotomy lays open the fistulous tract, thus leaving
smaller unepithelized wounds, which hastens the wound
healing. Until now, fistulotomy is still the most widely used.
But, the high cure rate is limited by the fact that laying open a
transsphincteric fistula tract and cutting both the internal and
the external sphincter has the risk of fecal incontinence rang-
ing up to 40% [2]. In 2007, Rojanasakul et al. [3] described
a new therapeutic option for cases like these, with very

promising initial results. Since then, LIFT has been used as a
sphincter-sparing technique to repair anal fistulas, because of
early satisfactory results. Literature reports showed the rate of
primary healing in patients ranging from 40% to 95% [4, 5].
The aim of this study is to present a retrospective study in
LIFT procedure in treatment of recurrent anal fistulas.

2. Materials and Methods

A retrospective analysis was performed of consecutive
patientswhounderwent the LIFTprocedure at First Affiliated
Hospital of Guangxi Medical University. Cryptoglandular
anal fistulas arise from an inflammation of the proctodeal
glands, which in humans are only rudimentary and are situ-
ated in the intersphincteric space. Patients who were diag-
nosed with recurrent anal fistulas after other procedures were
collected. Recurrent anal fistulas included those who had
undergone at least 1 operation before LIFT. We diagnosed
anal fistula through the ultrasound examination. One female
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Table 1: Continence Grading Scale of preoperation.

Type of incontinence Never
(CCF-FI = 0)

Rarely
(CCF-FI = 1)

Sometimes
(CCF-FI = 2)

Usually
(CCF-FI = 3)

Always
(CCF-FI = 4)

Gas 48 0 4 2 1
Liquid 50 1 3 1 0
Solid 55 0 0 0 0
Wears pad 53 0 0 2 0
Lifestyle alteration 51 0 2 2 0
0 = perfect. 20 = complete incontinence. Never = 0 (never). Rarely = 1/month. Usually = 1/week. Always = ≥1/day.The continence score is determined by adding
points from the above table, which takes into account the type and frequency of incontinence and the extent to which it alters the patient’s life.

patient was misdiagnosed as perianal abscess and under-
went incision and drainage, but 6 months after operation,
there was a rectovaginal fistula. According to Continence
Grading Scale, we classified the preoperative anal inconti-
nence. Seven patients underwent incontinence before LIFT
(Table 1). Patients with Crohn’s disease and tuberculosis were
diagnosed by endoscopy, pathology, and imaging, and all
patients did not receive medication before operation. LIFT
was performed by a single surgeon.

2.1. Surgical Procedure and Follow-Up. All patients had a full
bowel preparation with oral lavage solution before operation.
All patients did not receive preoperative antibiotics. The
patients were placed in the prone jackknife position with the
buttocks tapedwidely apart. Epidural anesthesia or subarach-
noid anesthesia was used based on patient and anesthesiolo-
gist preference. The details of the LIFT procedure have been
described in a previous study from Rojanasakul et al. [3].
And the basic steps are as follows. (1) A probe is maneuvered
from the external opening to internal through the fistula tract.
The skin over the intersphincteric groove is marked, with the
probe in place. (2) Using blunt dissection in the intersphinc-
teric plane, the internal and external sphincter muscles were
separated to expose the fistula tract. (3) Care is taken not to
divide any sphincter muscle. Once the tract is dissected free,
it is encircled and the probe can be removed. (4) Next, the
fistula tract is divided and ligated. The incision was closed
with absorbable sutures after the wound was irrigated. The
external opening was left open to drain. All patients received
antibiotics after operation. Broad-spectrum II antibiotics
(Cefathiamidine) and antianaerobic were used for 2 days after
surgery. All the patients routinely used Potassium Permanga-
nate andbenzalkoniumchloramine to clean perianalwounds.

The patients were followed up andmonitored for compli-
cations, recurrence in the clinic. Recurrence was defined as a
nonhealing wound or reappearance of an external opening
with persistent discharge or reappearance of a fistula after
the initial wound had healed. Follow-up appointments were
scheduled at 2 weeks after surgery unless it was required
sooner per patient symptoms. Clinical healing was defined
as the absence of fistula drainage with no evidence of residual
fistula tract, with closure of the internal opening on anoscopy,
closure of the external opening and intersphincteric groove
wound on examination, and no evidence of abscess formation
at any time during follow-up.

2.2. Statistical Analysis. Statistical analysis was performed
using SPSS 16.0. 𝑇 tests were used to compare continuous
variables, and Fisher exact tests were used for comparison
of proportions. All 𝑝 values were two-sided and considered
statistically significant where 𝑝 ≤ 0.05 (GraphPad Software,
Inc., La Jolla, CA).

3. Results

In this retrospective study from 2011 to 2014, 55 patients with
recurrent anal fistulas who had undergone at least 1 operation
were selected. Of 55 patients, 35 were male and 20 were
female. The age ranged from 17 to 62 years, with a mean of
46 years. According to classification based on the types of anal
fistula, the proportion of transsphincteric anal fistula was sig-
nificantly higher than other types (Table 2). Preoperative and
postoperative incontinence scores were assessed using the
Cleveland Clinic Florida Fecal Incontinence score (CCF-FI)
[6].Thirty-six patients in perianal pain, ten in perianal infec-
tion, fifteen in itch, five in gas incontinence, and two in fecal
incontinence. Comorbidities were presented in 32.7% (18/55)
of patients and included hypertension, diabetes mellitus,
Crohn’s disease, and tuberculosis (Table 2). The median ope-
rating time was 44 (23–88) minutes. There were no intraop-
erative complications. Six postoperative complications were
observed. One patient with rectovaginal fistula developed an
anal fissure. Two patients with horseshoe fistula presented
with persistent anal pain. One patient developed fecal incon-
tinence (≤1/month) and the other presented gas incontinence
(≥1/week).One patientwith perianal infectionwas cured.The
postoperative hospitalization time ranged from 1 to 4 days,
with a mean of 2 days (Table 3).

Outpatient follow-upwas taken, with amean follow-up of
16 months. Of the 55 patients in the study, 33 patients (60%)
healed successfully after their LIFTprocedure and 22 relapsed
(40%). Of the 22 recurrences, 15 patients received more than
twooperations before LIFT. Patientswhohave underwent less
than two previous operations (78% healing rate) had more
higher healing rate than those who had underwent 2 or more
operations before undergoing LIFT (36% healing rate) at end
of follow-up (median, 16 months). Compared with patients
who had undergonemore than two surgical procedures, LIFT
wasmore suitable for patients who had undergone one to two
surgical procedures, and significant difference was observed
in number of operations before LIFT (𝑝 = 0.002, Table 4).
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Table 2: Demographic and clinical data.

Total number of patients 55
Sex (male/female) 33/20
Median age, y (range) 46 (17–62)
Comorbidities (𝑛) 18

Diabetes mellitus 4
Crohn’s disease 6
Tuberculosis 3
Hypertension 4

Surgical procedures per patient
before LIFT 2.4

Fistula type
Transsphincteric fistula 31 (6 horseshoe fistulas)
Intersphincteric fistula 20 (10 horseshoe fistulas)
Rectovaginal fistula 4

Table 3: Outcomes of LIFT procedure.

Operation time, median (range) 44 (23–88) minutes
Follow-up period, median 16 months
Median time of healing time,
median (range) 4 (2–15) months

Healing rate 60% (33/55)
Recurrence rate 40% (22/55)

Postoperative complications

Anal fissure (1)
Persistent pain (2)
Wound infection (1)
Fecal incontinence (1)
Gas incontinence (1)

Number of recurrence

Horseshoe fistula (10)
Transsphincteric fistula (8)
Intersphincteric fistula (3)
Rectovaginal fistula (1)

Length of stay 2 (1–4) day

Table 4: Relationship of previous operations with LIFT success.

Number of operations
before LIFT Success Recurrence 𝑝 value

1-2 25 7
>2 8 15
Total 33 22 0.002

4. Discussion

First paper concerning the LIFT technique was described in
2007 by Rojanasakul and his colleagues and reported impres-
sive healing rate (over 94%) with no complications for trans-
sphincteric fistulas. Since then, LIFT was familiar to clini-
cians; long-term success rates from studies with a follow-up
period report healing rates of 40–95% for LIFT (Table 5). Of
the 55 LIFT procedures performed in our series, the main
finding of this study is overall healing of 60% at a median

Table 5: Worldwide experience with LIFT.

First author 𝑁 Healing Recurrence Follow-up
Rojanasakul 18 94.40% — —
Shanwani 45 82.20% 17.70% 9 (2–16) months
Bleier 29 57% 10.30% 20 (0–58) weeks
Ellis 31 94% — 15 (12–30) months
Ooi 25 68% 28% 22 (3–43) weeks
Aboulian 25 68% 12% 27 (8–158) weeks
Sileri 18 83% NA 6 (4–10) months
Tan 93 86% 6.50% 6 (1–85) weeks

Mushaya 25 68% 8% 16.4 (8.4–31.3)
months

Han 21 95% — 14 (12–15) months
Lo 25 89% 0 9.8 (1–21.5) months
Wallin 93 40% 26% 19 (44–55) months
van Onkelen 41 51% — 15 (7–21) months
Abcarian 40 74% 8% 18 (2–64) weeks
van Onkelen 22 82% — 19.5 (3–35) months
Lehmann 17 65% — 13.5 (8–26) months
Sirikurnpiboon 41 83% 19% 18 weeks
Tan 16 68.80% — 26 (12–51) months
Liu 38 61% — 26 (3–44) months
Gingold 15 67% 58% 11.2 (3–15) months
Romaniszyn 14 57% 7.10% 8 (7–17) months
Dalbem 22 77.00% 23% 14 (4–24) months
Tomiyoshi 8 88% — 2–6 weeks

Baharudin 56 71% 5.35% 20.98 (2.9–151.74)
weeks

Ye 43 87% 12.80% 15 (12–24) months
Schulze 75 88% 12% 14.6 ± 1.7 months
Parthasarathi 167 94.10% 5.90% 12 (4–22) months

follow-up of nearly 16 months. The strength of this study is
that it represents the first description of the single-institution
experience with this technique and is the largest published
recurrent fistula of patients who have underwent the LIFT
procedure.Thismakes the case for LIFT as an excellent choice
for recurrent anal fistulas in future. The average operative
time ranged from 10 minutes to 35 minutes in other reports
[4, 7, 8].The present research collected recurrent anal fistulas.
With the increase of the number of operations, the difficulty
of LIFT increased, and the time would be extended.

Multifactors affected the healing rate of anal fistula,
including possible complexity of the original fistula, manip-
ulation of operative bed, comorbidities, the surgeon’s profi-
ciency with the procedure, previous operations, and other
unidentified factors. Abcarian et al. [9] reported that the
patients with one previous surgery had a healing rate of 75%,
and the patients with two or more previous surgeries had a
success rate of 65% at end of follow-up (median, 9 months).
Our result is similar to the finding of Abcarian et al. and
shows that healing rates are better for patients who have
underwent less than two previous operations (60% healing
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rate) versus those who had underwent 2 or more operations
before undergoing LIFT (36% healing rate) at end of follow-
up (median, 16 months). Murugesan et al. [10] have provided
a narrative synthesis of the findings from the 22 studies; no
incontinence or change in continence were reported in 18/21
studies analyzed. In this retrospective study, two inconti-
nences were observed, including gas and fecal incontinence.
We also found that, although themajority of LIFT recurrence
presented early, some occurred beyond 6 months and as late
as 12 months after the initial procedure. Hence, the time of
follow-up cannot be ignored. Currently published median
follow-up ranges from 5 to 9months, but several authors have
found that late recurrences can occur 7 to 8 months after
surgery procedure [11–13]. Thus, the short-term observation
may be an overestimate of the success rate. Even if the external
and internal orifice is healed and there is no gas or liquid
present in the track on ultrasound, it is still possible for
incomplete closure presumablywith a risk for recurrence.The
reasons for the high success rate of the present study may be
related to short-term follow-up. Follow-up extended to two
or more years should clarify this point [8]. Extended follow-
up is needed to better understand the long-term outcome of
LIFT. According to other literatures and this study, we suggest
extended follow-up of at least 12 months after initial surgery
to be certain that complete healing has occurred.

Although LIFT has obvious advantages in treatment of
complex anal fistula surgery, surgical injury is difficult to
avoid, especially for multiple postsurgical patients. Several
reasons can explain complications. Firstly, althoughwe have a
wealth of clinical experience, the postoperative care cannot be
ignored; we believe that postoperative complications asso-
ciated with care. Secondly, we only used antibiotics for two
days, and appropriate extension of antibiotic use time might
reduce postoperative complications. Thirdly, there was no
professionalmedical staff to guide patients towash thewound
after discharge. Of the 22 recurrences, there were 3 patients
with diabetes mellitus, 3 patients with IBD including 2 with
Crohn’s disease and 1 with tuberculosis, and other cases.
These risk factors could potentially be optimized by asking
patients to treat diabetes mellitus and IBD before undergoing
surgery. Technical factorsmay be a factor, in order to reduce a
possible bias for treatment failures, and LIFT procedure was
performed by one skilled surgeon in this study. Hence, this
factor may increase healing rates in either LIFT procedure or
other procedures.

Limitations to this study included its nonrandomized,
small samples, short follow-up, and nonprospective design.
Follow-up proved challenging, particularly in patients who
healed because they tend to miss appointments when feeling
well.The small sample size did not allow formultivariate anal-
ysis. The cohort was somewhat heterogeneous because there
were patients with long-standing fistulas as well as previous
procedures.

Our study is a retrospective single-institution studywhich
lacked adequate power to determine differences in patient
preoperative variables such as previous operative types or
bowel preparation. True comparison and advantage of the
LIFT procedure may not be clear until larger prospective,

randomized studies are performed. However, with the cur-
rent reported data in consideration, we believe that the LIFT
procedure is a safe andmore effective techniquewithminimal
tissue injury and low recurrence rates.

Competing Interests

There is no conflict of interests regarding the publication of
this paper.

References

[1] S. Wong, M. Solomon, P. Crowe, and K. Ooi, “Cure, continence
and quality of life after treatment for fistula-in-ano,” ANZ
Journal of Surgery, vol. 78, no. 8, pp. 675–682, 2008.

[2] J. A. Rizzo, A. L. Naig, and E. K. Johnson, “Anorectal abscess and
fistula-in-ano: evidence-based management,” Surgical Clinics of
North America, vol. 90, no. 1, pp. 45–68, 2010.

[3] A. Rojanasakul, J. Pattanaarun, and C. Sahakitrungruang,
“Total anal sphincter saving technique for fistula-in-ano; The
ligation of 12 intersphincteric fistula tract,” Journal of the
Medical Association ofThailand, vol. 90, no. 3, pp. 581–586, 2007.

[4] J. G. Han, B. Q. Yi, Z. J. Wang et al., “Ligation of the intersphi-
ncteric fistula tract plus a bioprosthetic anal fistula plug (LIFT-
Plug): a new technique for fistula-in-ano,” Colorectal Disease,
vol. 15, no. 5, pp. 582–586, 2013.

[5] U. G. Wallin, A. F. Mellgren, R. D. Madoff, and S. M. Goldberg,
“Does ligation of the intersphincteric fistula tract raise the bar
in fistula surgery?”Diseases of the Colon and Rectum, vol. 55, no.
11, pp. 1173–1178, 2012.

[6] J. M. N. Jorge and S. D. Wexner, “Etiology and management of
fecal incontinence,” Diseases of the Colon & Rectum, vol. 36, no.
1, pp. 77–97, 1993.

[7] C. Mushaya, L. Bartlett, B. Schulze, and Y.-H. Ho, “Ligation of
intersphincteric fistula tract compared with advancement flap
for complex anorectal fistulas requiring initial seton drainage,”
The American Journal of Surgery, vol. 204, no. 3, pp. 283–289,
2012.

[8] J.-P. Lehmann andW. Graf, “Efficacy of LIFT for recurrent anal
fistula,” Colorectal Disease, vol. 15, no. 5, pp. 592–595, 2013.

[9] A. M. Abcarian, J. J. Estrada, J. Park et al., “Ligation of inter-
sphincteric fistula tract: early results of a pilot study,” Diseases
of the Colon and Rectum, vol. 55, no. 7, pp. 778–782, 2012.

[10] J. Murugesan, I. Mor, S. Fulham, and K. Hitos, “Systematic
review of efficacy of LIFT procedure in crpytoglandular fistula-
in-ano,” Journal of Coloproctology, vol. 34, no. 2, pp. 109–119,
2014.

[11] J. I. S. Bleier, H. Moloo, and S. M. Goldberg, “Ligation of the
intersphincteric fistula tract: an effective new technique for
complex fistulas,” Diseases of the Colon and Rectum, vol. 53, no.
1, pp. 43–46, 2010.

[12] A. Aboulian, A. H. Kaji, and R. R. Kumar, “Early result of
ligation of the intersphincteric fistula tract for fistula-in-ano,”
Diseases of the Colon and Rectum, vol. 54, no. 3, pp. 289–292,
2011.

[13] K.-K. Tan, I. J. Tan, F. S. Lim, D. C. Koh, and C. B. Tsang, “The
anatomy of failures following the ligation of intersphincteric
tract technique for anal fistula: a review of 93 patients over 4
years,”Diseases of the Colon andRectum, vol. 54, no. 11, pp. 1368–
1372, 2011.


