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Abstract
Background  Several techniques are available to reduce the risk of sphincter injury when treating anal fistula, such as liga-
tion of the intersphincteric fistula tract (LIFT), video-assisted anal fistula treatment (VAAFT), fistula laser closure (FiLaC) 
and endoanal flap (EAF). The aim of this meta-analysis is to provide data on the safety, complications and failure of these 
techniques.
Methods  Studies published after 2017, with patients undergoing at least one among LIFT, VAAFT, FiLaC and EAF for 
perianal fistula and providing data regarding failure, were retrieved from PubMed and EMBASE. Primary outcome was 
failure; other outcomes included continence disturbance and complications.
Results  Forty-nine articles with 3520 patients were included. The failure rates were 28.6% (range 3.8–75) for LIFT, 22.3% 
(6.2–65.2) for VAAFT, 43.9% (11.1–80) for FiLaC and 25.9% (4.7–100) for EAF, with a mean follow-up of 35.4 (6–80.4), 
32.4 (6–48), 31.6(6.3–60) and 42.4 (12–155) months. The available network meta-analysis on failure showed RD of –0.08 
(95% CI − 0.58 to 0.42) comparing LIFT vs VAAFT and 0.30 (95% CI 0.03 to 0.58) comparing LIFT vs EAF. No patients 
undergoing VAAFT or FiLaC reported worsening continence, while for LIFT and EAF, the continence disturbance rate 
was 1.5% and 7.3%, respectively. No major complications were observed. The most common minor complications were 
pain (1.4%), bleeding (1.1%) and wound infection (1.2%). Overall, minor complication rates were 4.3% for LIFT, 7.2% for 
VAAFT, 10.2% for FiLaC and 6.2% for EAF. Crohn's disease was associated with a higher failure rate (39.5% vs 31.4%).
Conclusions  FiLaC, VAAFT, LIFT and EAF may represent a valid option in the treatment of anal fistula. VAAFT showed 
the lowest rate of failure but with no differences from network metanalysis. Wider  homogeneous studies with long-term 
follow-up are necessary to obtain more robust data.
PROSPERO number  CRD42022375600.

Keywords  LIFT · VAAFT · FILAC · Endoanal flap · Anal fistula · Complications · Recurrence

Introduction

The treatment of anal fistula is a challenge for both surgeons 
and patients due to its anatomical difficulties, the impact 
on the patient’s life and potential injury to sphincter func-
tion, which can undermine the trusting relationship between 
patients and doctors. Several techniques are currently avail-
able for the treatment of anal fistula [1], although the gold 
standard is still controversial [2]. The treatment goal is to 
offer definitive resolution balanced with the risk of disturbed 
fecal continence [1]. Therefore, many sphincter-saving pro-
cedures have been proposed, but the use of some of these 
has rapidly declined because of poor outcomes in terms of 
mid-term recurrence [3–5].

The abstract of the current submission was presented at the 
Educational Meeting of the Italian Society of Colorectal Surgery 
(SICCR, October 2022) and at the Annual Congress of the 
Italian Society of Surgery (SIC, September 2023) as a Podium 
Presentation.

Giacomo Fuschillo and Francesco Pata contributed equally and are 
both first authors.

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s10151-025-03152-0&domain=pdf


	 Techniques in Coloproctology          (2025) 29:116   116   Page 2 of 49

New minimally invasive techniques and new devices were 
recently introduced to reduce the risk of sphincter injury are 
showing encouraging results. The ligation of intersphincteric 
fistula tract (LIFT) procedure, for example, consists of an 
incision at the intersphincteric space, identification and ligation 
of the intersphincteric tract [6]. Video-assisted anal fistula 
treatment (VAAFT), presented in 2011 by Meinero et al. [7], 
involves using a fistuloscope, which is introduced through the 
external orifice and allows visualization of the fistula tract, and 
closure by cyanoacrylate instillation. The fistula laser closure 
(FiLaC) technique utilizes a radial emitting laser fiber, allowing 
destruction of the epithelium of the fistula and simultaneous 
closure of the remaining tract by laser-induced narrowing [8].

The endoanal flap (EAF) procedure is performed by 
excising the internal opening, which is covered with a 
submucosal flap with or without muscle fibers of the internal 
sphincter [9].

The mid- and long-term outcomes of such procedures and 
the associated complications need to be further elucidated.

The aim of this study is to provide data on the safety 
profile, postoperative complications and recurrence of these 
four techniques by assessing the available literature on the 
topic.

Methods

The systematic review and meta-analysis were performed 
following the Preferred Reporting Items for Systematic 
Reviews and Meta-analysis (PRISMA) Statement [10] and 
registered on PROSPERO (CRD42022375600).

Search strategy and data sources

The literature search was conducted on PubMed and 
Embase database. Two screeners independently performed 
the literature screening (GF and MD). Data were extracted 
independently from included studies by the reviewers. The 
search terms used were: “ligation of intersphincteric fistula 
tract,” “video assisted anal fistula treatment,” “fistula laser 
closure,” “endoanal flap” and “endorectal flap.” Cross-
reference search was used. The detailed search strategy is 
shown in Supplementary Table 1.

Inclusion and exclusion criteria

Only studies with patients undergoing FiLaC, LIFT, VAAFT 
and EAF for surgical treatment of anal fistula that provided 
data regarding the primary endpoint, specifically failure, 
were included in the analysis. Studies with non-extractable 
data, with no full text available and published before 2017 
and those written in languages other than English were 

excluded. For more than one study conducted at the same 
center, only the most recent one was included.

Endpoints

The primary endpoint was failure of each technique, defined 
as permanence of the fistulous tract or recurrence at the last 
available follow-up (FU).

The secondary endpoints were:

•	 continence disturbances, defined as the worsening of the 
patient's permanent continence following the procedure

•	 failure in patients with perianal Crohn’s disease
•	 any major and minor complications

Data of interest

Data of interest were: first author, year of publication, 
country, study design, number of patients, number of 
patients with Crohn’s Disease, type of fistula, complex 
fistula rate (conventionally defined as fistulas with > 30% 
involvement of the external sphincter, those anterior in 
female patients or those with secondary tracts), mean age, 
male rate, mean follow-up, healing definition, preoperative 
fistula assessment, technique details, previous fistula surgery, 
number of failures, incontinence, complications and type of 
complications.

Statistical analysis

All collected data regarding the endpoints were reported in 
an Excel table showing the number of patients involved in 
the studies, number of failures, incontinence, complications 
(and type) and Crohn’s disease. A proportional meta-analysis 
was realized to assess the mean rate of failure across the 
studies using MedCalc® statistical software. A network 
meta-analysis was performed to compare the four techniques 
using STATA software and Risk Difference (RD) as effect 
size. Sensitivity analyses were attempted for subgroups 
of patients if data allowed for it. Statistical heterogeneity 
was assessed using the P value of the Cochrane Q test and 
inconsistency (I2) statistics.

Risk of bias assessment and quality of the studies

The Joanna Briggs Institute’s (JBI) critical appraisal 
checklist for studies reporting prevalence data was utilized 
to evaluate the quality of the studies [11]. This tool assessed 
studies according to ten questions. If the answer was yes, 
the question was assigned a score of 1. If the answer was 
no, unclear or not applicable, it was assigned a score of 0.
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Data assessment was independently performed by two 
reviewers (GF and MD). Any disagreement was resolved by 
discussion with a third reviewer (GP).

As there is no clear consensus about their use in the 
context of a proportional meta-analysis [12], a funnel plot 
was not performed to assess the publication bias.

Results

The search yielded 525 studies, and 32 duplicates were 
excluded. The titles of 493 articles were analyzed; abstracts, 
reviews, meta-analyses and case reports were excluded. 
Seventy-two full text articles were assessed for eligibility, 
of which three items were excluded because of lack of 
data regarding the endpoints and seven because they were 
conducted at the same center.

Forty-nine articles were included in the review, 17 con-
cerning LIFT [13–29], 11 on VAAFT, [26, 30–39], 13 on 
FiLaC [40–52] and 12 on EAF [24, 28, 29, 53–61]. Four 
studies were comparative studies, providing data on more 
than one technique [24, 26, 28, 29]. The study inclusion 
flowchart is reported in Fig. 1.

There was 100% agreement among reviewers regarding 
data extraction. In total, 3540 patients were included in the 
analysis: 1068 patients underwent LIFT, 773 VAAFT, 851 
FiLaC and 848 EAF. The collected data are summarized in 
Table 1 for VAAFT, Table 2 for LIFT, Table 3 for FiLaC 
and Table 4 for EAF.

Most of the included studies were retrospective. The 
nature of the included study differed according to the tech-
nique: for LIFT, 13 studies were retrospective, 3 prospec-
tive and 1 randomized (LIFT vs. EAF [28]); for VAAFT, 
6 were retrospective, 3 prospective and 2 randomized (one 

Fig. 1   Flow chart of study 
selection according to the 
PRISMA statement
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comparing VAAFT vs fistulectomy [32] and one VAAFT 
vs seton [35]); for FiLaC, 12 were retrospective and 1 pro-
spective; for EAF, 8 were retrospective, 1 prospective and 
3 randomized (comparing EAF with LIFT [28], seton [53] 
and collagen plug [57], respectively).

Failure

All included studies provided data regarding failure. The 
total failure rate of the four procedures was 31.4% at an aver-
age FU of 35.6 months (Table 5). The failure rates for the 
four techniques were 28.6% (Fig. 2), 22.3% (Fig. 3), 43.9% 
(Fig. 4) and 25.9% (Fig. 5) for LIFT, VAAFT, FiLaC and 
EAF, respectively. The longest reported average FU was for 
EAF with 42.8 months, while the shortest was for studies 
with patients undergoing FiLaC with 31.6 months.

The network meta-analysis on failure in the above four 
techniques showed an RD of − 0.08 (95% CI − 0.58 to 0.42) 
comparing LIFT vs VAAFT and a RD of 0.30 (95% CI 0.03 
to 0.58) comparing LIFT vs EAF (Fig. 6).

Further analysis was done by dividing the studies into two 
groups based on the length of FU. The outcomes according 
to FU duration were as follows (< 24 vs ≥ 24 months): 
VAAFT, 26.1% vs 21.5, LIFT 43.2% vs 20.2%, FiLaC 56.1% 
vs 35.1%, EAF 36.5% vs 18.1%.

Continence disturbance

Thirty-four studies with 2302 patients reported continence 
disturbance information. The total continence disturbance 
rate was 1.4%. No patients undergoing VAAFT or FiLaC 
reported worsening continence, while for LIFT the rate was 
1.5% and 7.3% for EAF. Table 5 summarizes the data.

Complications

Thirty-four studies with 2666 patients reported data on 
surgical complications related to the techniques. No major 
complications were observed, while the most common minor 
complication was pain (1.4%) followed by wound infection 
(1.2%). EAF was associated with the highest rate of pain 
(6.2%) and bleeding (1.2%), while FiLaC was associated 
with the highest overall complication rate (10.2%). Table 5 
provides detailed information on complications.

Crohn’s disease

Supplementary Table 2 refers to the failure shown in studies 
exclusively including patients with Crohn’s disease. The 
global failure rate was 39.5% at an average FU of 23.4 
months. Most data (four studies with 126 patients) came 
from LIFT studies, with a rate of 37.3% at 25.9 months of 
average FU. Ta
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Quality of studies

The overall strength of evidence is summarized in 
Supplementary Table 3. Low risk of bias was found for 94% 
of the studies, scoring between 8 and 10 for case series and 
between 10 and 13 for randomized trials. Two studies had 
medium risk with scores between 5 and 7 for case series and 
one randomized trial had a score of 9.

Discussion

The results of the current meta-analysis show that FiLaC, 
VAAFT, LIFT and EAF have good safety profiles with 
acceptable failure rates, at least within the first 2 years after 
surgery.

LIFT showed failure rates of 28.6% at approximately 28 
months of FU. Similar rates have been reported in previous 
studies. A meta-analysis by Hong et al. [62] reported a  LIFT 

Fig. 2   Meta-analysis of failure in LIFT
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success rate of around 76% with a mean FU of 10 months, 
later confirmed in 2020 by another meta-analysis [63]. The 
latter study reports a 9.6% fistula persistence rate and 12.4% 
recurrence rate. The current review updates those figures and 
provides outcomes at longer FU intervals.

Compared with LIFT, VAAFT was found to be associated 
with lower failure rates (22.3%) at similar FU (average 32.4 
months) but without a statistical difference (RD − 0.08 95% 
CI − 0.58 to 0.42). A recent meta-analysis [64] on VAAFT 
reported a recurrence rate of 17.1 within 9 months, and the 
current study suggests that higher rates can be expected 
within 2 years.

A study published in 2020 by Regusci et al. [30] reported 
a success rate of 83.3% at 36-month FU, while a recent 
randomized trial allocating patients to either VAAFT or 
fistulectomy for high cryptoglandular fistulas reported a 
recurrence rate of 65% vs 27% at 6-month FU [32].

In contrast, the present study shows a statistically sig-
nificant difference when comparing LIFT and EAF, with 
an increased risk of failure for EAF (RD 0.30 (CI95% 
0.03–0.58), despite reporting a failure rate of 25.8%.

According to the current metanalysis, the highest failure 
rates occurred after FiLaC (43.9%), with a mean FU of 
of 31.6 months, and similar figures have been previously 
reported [65, 66].

Few studies focused on Crohn’s disease. The current 
study found an increased failure rate after EAF, FiLaC and 
LIFT in this population, but data were obtained from a sin-
gle study for FiLaC with short FU (7 months). No included 
studies report results on VAAFT, while more data are avail-
able concerning LIFT, which shows a safe profile for the 
technique and an acceptable failure rate (approximately 
37%). The most recent guidelines of the European Crohn’s 
and Colitis Organisation (ECCO) suggested that LIFT is an 

Fig. 3   Meta-analysis of failure in VAAFT
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option in the treatment of complex anal fistulas in selected 
Crohn’s disease patients [67]. It is useful to specify that in 
Crohn’s disease the failure rate may be affected by numerous 
factors such as whether the patient is in biological therapy 
and whether the procedure was performed during or after 
induction therapy, because all of this can have a signifi-
cant impact on healing rates. Unfortunately, it is difficult to 
extract this information from the studies; therefore, this find-
ing should be considered with caution.

In terms of continence disturbance, both VAAFT and 
FiLaC were not associated with continence disturbance, 
whereas LIFT showed a 1.5% continence disturbance rate 
among a much higher number of included patients (976 vs 
441 undergoing VAAFT and 653 undergoing FiLaC). EAF, 
on the other hand, showed the highest rate of continence 
disorders with 7.3% but in a significantly smaller patient 
population (232 patients). Very few studies in the literature 
report on patients with worsening continence post-LIFT 
technique [19, 24]. A recent pooled meta-analysis showed a 
post EAF incontinence rate of 7.8%, in agreement with the 
data shown by the present work [68].

One should also consider that in some studies this 
could have not been routinely or objectively investigated. 
The included procedures are considered sphincter-saving 

approaches [1], but this definition should be accepted with 
caution. Both LIFT and VAAFT usually require an internal 
flap to close the site of the previous internal orifice, which 
encompass internal sphincter fibers, so that this mini-
mal muscle damage may reveal subclinical fecal inconti-
nence. Furthermore, the retractor used is not systematically 
reported and may represent a potential cause of subclinical 
sphincter damage [69].

The four techniques have been shown to have a safe profile 
with no major complications. Most common complications 
are bleeding, postoperative pain and wound infection. 
Irrespective of the failure rates, one should consider that 
these techniques, in particular VAAFT and FiLaC, have the 
advantage of minimal morbidity, which makes it possible 
to repeat the procedures in case of initial failure. Even if 
acknowledging the importance of avoiding morbidity, it is 
also important to emphasize that failure could result in a 
relevant psychophysical trauma for the patient, and it may 
represent a challenge for surgeons. Furthermore, even if 
minimally invasive, previous surgery could result in scar 
formation that could reduce the success of a more invasive 
but resolving technique.

Some have reported extremely low VAAFT-related cure 
rates, 22% for cryptoglandular and 27% for Crohn's disease 

Fig. 4   Meta-analysis of failure 
in FILAC
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fistulas [70]. However, up to 40% of the unhealed fistulas 
showed significant improvement in symptoms, which would 
suggest that the technique may be useful in controlling 
symptoms even if not reaching a fistula cure. This concept 
has been recently popularized by Adegbola et al. for com-
plex Crohn’s disease fistulas refractory to treatment [71].

Concerning LIFT, it is important to consider that a failure 
of this procedure could result in a “simpler” fistula, making 
subsequent procedures easier. In the current analysis, 
persistence or recurrence of the fistula was considered a 
failure itself, but one should also take this concept into 
account when considering adopting one treatment against 
the other.

Strengths and limitations

This meta-analysis pooled data on four relatively novel 
sphincter-preserving procedures and included a substantial 
number of studies. It produced information that might be 
useful when deciding which technique might suit each 
patient best and providing them with realistic expectations. 
However, most of these articles are retrospective and 
observational with heterogeneous FU, often < 1 year. 
High heterogeneity of data was observed. In addition, the 
frequent absence of comparison groups and also the different 
methods for continence assessment are further limitations of 
the current study.

Another consideration, which might skew the data, is 
that VAAFT and FiLaC are procedures requiring special 
instrumentation, with specific costs, with potential conflicts 
of interest. In terms of cost, LIFT and EAF are probably 
the least expensive, since they do not require any special 
instrumentation, assuming they are performed on the day of 
surgery. Cost-effectiveness data concerning these procedures 
are lacking.

In addition, intraoperative data that may affect postopera-
tive outcomes, such as the retractor or type of flap used, the 

Fig. 5   Meta-analysis of failure 
in EAF

Fig. 6   Network meta-analysis
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closure or non-closure of the internal opening and the type of 
closure, are not systematically reported, which contributed 
to generating a further relevant bias as it prevented detailed 
sub-analyses. Therefore, it was not possible to unequivocally 
demonstrate the superiority of one technique over another.

Lastly, several minimally invasive approaches have been 
proposed in recent years. The aim of this meta-analysis was 
to compare the four most widely used minimally invasive 
techniques, but it is useful to remember that some of the 
other techniques have shown encouraging results and have 
sometimes been used in combination with those investigated 
in this article, sometimes improving the results of one 
technique alone [22, 72].

Conclusion

FiLaC, VAAFT, LIFT and EAF may represent a safe 
option in the treatment of anal fistula. Long-term FU data 
are lacking, and many studies are observational with all 
inherent biases; the data available show no associated major 
complications with an acceptable failure rate and impact 
on continence. Figures on recurrence seem to increase with 
longer FU. The data of this meta-analysis showed a lower 
failure rate for VAAFT, but readers are advised to read 
findings carefully, given the uncertain statistical significance 
and many variants and heterogeneities in available studies. 
Homogeneous, clear and long-term FU studies are necessary 
to obtain more robust data.
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