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Abstract

AIM: To investigate the efficacy of the anal fistula
plug (AFP) compared to the mucosa advancement flap
(MAF), considered the best procedure for patients with
a complex anal fistula.

METHODS: The literature search included PubMed,
EMBASE, Cochrane Library and OVID original studies
on the topic of AFP compared to MAF for complex fis-
tula-in-ano that had a deadline for publication by April
2011. Randomized controlled trials, controlled clinical
trials and prospective cohort studies were included in
the review. After information collection, a meta-analysis
was performed using data on overall success rates as
well as incidence of incontinence and morbidity. The
quality of postoperative life was also included with the
clinical results.

RESULTS: Six studies involving 408 patients (AFP =
167, MAF = 241) were included in the meta-analysis.
The differences in the overall success rates and inci-
dence of fistula recurrence were not statistically signifi-
cant between the AFP and MAF [risk difference (RD) =
-0.12, 95%CI: -0.39 - 0.14; RD = 0.13; 95%CI: -0.18
- 0.43, respectively]. However, for the AFP, the risk
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of postoperative impaired continence was lower (RD
= -0.08, 95%CI: -0.15 - -0.02) as was the incidence
of other complications (RD = -0.06, 95%CI: -0.11 -
-0.00). The postoperative quality of life, for patients
treated using the AFP was superior to that of the MAF
patients. Patients treated with the AFP had less persis-
tent pain of a shorter duration and the healing time of
the fistula and hospital stay were also reduced.

CONCLUSION: The AFP is an effective procedure for
patients with a complex anal fistula; it has the same
success rate but a lower risk of complications than the
MAF and may also be associated with an improved
postoperative quality of life. Additional evidence is
needed to confirm these findings.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Fistula-in-ano is a common condition. It has an incidence
of 5.6 per 100 000 in women and 12.3 per 100 000 in
men'", This disorder is reported to occur predominantly
during the third and fourth decades of h'felzj; most cases
are of cryptoglandular origin®. Parks e /" developed a
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classification system in which the fistulas are divided into
the following: Intersphincteric fistula, transsphincteric fis-
tula, suprasphincteric fistula and extrasphincteric fistula.
Intersphincteric fistulas and low transsphincteric fistulas
(which account for less than one third of the external
sphincter complex) are easy to treat by fistulotomy and
have a high success rate. Treatment of high tanssphinc-
teric fistulas continues to be a challenge.

Conventional surgery includes the fistulotomy, with
loose and cutting setons. All of such techniques have
disappointing success rates and a high risk of inconti-
nence. Therefore, some sphincter preservation proce-
dures have been developed. The mucosa advancement
flap (MAF), recently considered the best available treat-
ment option for complex fistulas, results in a success rate
of about 60%™. This procedure is technically demand-
ing and may affect continence'”. Use of fibrin glue is an
alternative to the MAF; howevet, the long-term closure
rates are low" .

Johnson et al™ first described the anal fistula plug
(AFP) in 2000; the plug is made of lyophilized porcine
intestinal submucosa. Since then, several studies on the
AFP have been reported with variable results. A sys-
tematic review, based on observational studies, reported
that the AFP has a moderate success rate of 35%-87%
for complex fistula-in-ano'™¥. In the present report, we
performed a meta-analysis comparing the AFP and the
MAF with the objective of evaluating the efficacy of
the AFP for the treatment of patients with a complex
fistula-in-ano.

MATERIALS AND METHODS

Definition

A fistula was considered “complex” when the fistula
was high [suprasphicteric, extrasphincteric or high-
trans-sphincteric (track crosses > 30%-50% of external
sphincter)], was anterior in a female, had multiple tracts,
or the patient had pre-existing incontinence, a history of
local irradiation, or Crohn’s disease. Fistulas with multiple
tracts were defined as a fistula with a single primary and
multiple secondary openings.

Plug extrusion was present when there was partial or
complete displacement of the plug during the postopera-
tive period. The outcome studied was treatment success,
which was defined as clinical healing of the fistula in the
anal tract. For the patients with multiple tracts, the pro-
cedure was considered successful only if all of the tracts
were closed.

Search strategy and selection criteria

A search was performed using: PubMed, EMBASE, Co-
chrane Library and OVID with a deadline publication
date of April 2011. The keywords used for the search
were: anal fistula, perianal fistula, fistula in anal, AFP,
fistula plug, MAF and advancement flap. In addition to
computer browsing, review and original papers were also
scanned in the reference section to identify additional
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Initial search result
n =126

Excluded: n = 3
Letter to the editor: 7 = 3

Titles and abstracts screened
n =123

Excluded: n = 116
Clinical observation/case
report studies: 7 = 101
Review studies: 7 = 1
Redundancy studies: 7 = 14

Full-text articles screened
n=7

Excluded: n=1
Studies without available data:
n=1

Included articles
n =6 (RCTs = 3, CCTs = 3)

Figure 1 Outline of search - flow diagram. RCTs: Randomized controlled tri-
als; CCTs: Controlled clinical trials.

data. No language restrictions were applied.

All randomized controlled trials (RCTs), controlled
clinical trials and prospective cohort studies that com-
pared the efficacy of AFP to MAF in patients with a
complex anal fistula were included. Studies without
enough data and animal trials were excluded.

Data extraction

Data on the type of trial, total number of patients treat-
ed, follow-up period, overall success rates with the AFP
and MAF, recurrent disease, sepsis/abscess formation in
the postoperative period, plug extrusion rate, total num-
ber of patients with incontinence and postoperative qual-
ity of life were extracted by two independent reviewers
from the studies included. Discrepancies were resolved
by discussion between reviewers.

The primary outcome measured was the success rates
of the two procedures for the treatment of the anal fis-
tula. The secondary outcome measured was the plug ex-
trusion rate, abscess formation/sepsis rate, incontinence
rate and quality of life after the operation.

Statistical analysis

Statistical analysis was carried out using Review Manager
(version 5.1) provided by The Cochrane Collaboration.
Dichotomous data are presented as the risk difference
(RD) and continuous outcomes as the weighted mean
difference, both with 95%CI. The overall effect was
tested using Z scores and significance was set at P < 0.05.
The meta-analysis was performed using fixed-effect or
random-effect methods, depending on the absence or
presence of significant heterogeneity“sl. Statistical het-
erogeneity between trials was evaluated by the Zz and I’
tests and significance was set at P < 0.10. In the absence
of statistically significant heterogeneity, the fixed-effect
method was used to combine the results. When hetero-
geneity was confirmed (P < 0.10), the random-effect
method was used. No sensitivity analysis was performed.
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Table 1 Characteristics of the studies included

Ref. Study design Patients (7) Follow-up Success rates 77 (%)
AFP MAF AFP MAF AFP MAF

Christoforidis et al"” Retrospective 37 43 14M 56M 12/37 (32.4) 27/43 (62.8)
Ortiz et al™® RCT 15 16 1Y 1Y 3/15 (20.0) 14/16 (87.5)
Chung et al™ Retrospective 27 9% 24W 12W 19/27 (70.4) 58/96 (60.4)
Adamina et al®" Cohort study 12 12 281W 14.1W 6/12 (50.0) 4/12 (33.3)
A ba-bai-ke-re et al™ RCT 45 45 5.7M 6.1M 37/45 (82.2) 29/45 (64.4)
Van Koperen et al"” RCT 31 29 1M 1M 9/31 (29.0) 14/29 (48.3)

RCT: Randomized controlled trial; AFP: Anal fistula plug; MAF: Mucosa advancement flap.

RESULTS

Selected trials

The searches identified a total of 126 studies. Three “Let-
ters to the Editor” were excluded from the analysis. By
scanning titles and abstracts, 116 redundant publications,
reviews and case reports were excluded. After reviewing
full texts, one study without available data was removed
from consideration. A total of six studies that involved
408 patients were included in the meta-analysis (Figure 1).

The characteristics of the six included studies are
shown in Table 1. Three of the trials were randomized
using computer randomization . Two of the RCTs!"*"”
described the method of allocation concealment and
blinding. During the follow-up, one studyw had one pa-
tient lost (one patient in the AFP group), and the other
studies" " had no patient lost to follow-up. One study[16J
described the method used for data recording and analy-
sis. Two of the trials!" ™" were retrospective studies, and
one of the trials™ compared the healing and complica-
tion rates of a prospective cohort of AFP patients to a
retrospective cohort of patients that underwent the endo-
anal advancement flap procedure.

All the trials excluded patients with recto-vaginal
fistulas, recto-urethral fistulas, sepsis, patients that were
human immunodeficiency virus positive, and those with
fistulas related to Crohn’s disease, ulcerative colitis, tuber-
culosis, prior surgery and malignancies. Patients with se-
vere cardiovascular disease, diabetes or a pregnancy were
also excluded.

Combined analysis
Assessment of overall success rate: The healing rates
at the end of follow-up for the AFP in patients with
complex anal fistulas are shown in Table 1. For the six
studies"*?!!] statistically significant heterogeneity was
detected (z° = 0.09, y° = 38.18, df = 5, P < 0.00001, I’
= 87%), using the random-effect method for the meta-
analysis. The combined result indicated no statistically
significant difference in the overall healing rate between
the AFP and MAF procedures (RD = -0.12, 95%CI:
-0.39 - 0.14) (Figure 2A).

Plug extrusion was a common finding during the
eatly postoperative period. In the studiesincluded, plug
extrusion ranged from 11.1% to 18.9%. Including these
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patients for analysis could decrease the success rate of
the AFP. After excluding those patients that had the plug
extruded, a modified analysis was performed and no sta-
tistically significant difference was found (RD = -0.004,
95%CI: -0.32 - 0.23) (Figure 2B).

Comparison of fistula recurrence: Four studies'*"”
reported on the fistula recurrence rates during the follow-
up. The RD for the AFP compared to the MAF in patients
with complex fistulas was 0.13 (95%CI: -0.18 - 0.43). Sta-
tistical heterogeneity of the trials was found (z° = 0.09, »°
= 41.35, df= 3, P < 0.00001, I’ = 93%), allowing the use
of the random-effect method for the meta-analysis. The
result revealed that there was no significant difference in
rate of fistula recurrence between the AFP and the MAF
RD = 0.13, 95%CI: -0.18 - 0.43) (Figure 2C).

Comparisons of postoperative complications: Three
studies" """ reported on postoperative incontinence
rates. One study'” used the Wexner score and Vaizey
scale™ to evaluate continence, at the same time, another
study"” used colorectal functional outcomes™. Yet an-
other study"” assessed continence using the Cleveland
Clinic Florida-Fecal Incontinence score. According to the
results of the heterogeneity analysis (y° = 0.29, df = 1, P
=0.66, I’ = 0%), the random-effect method was used.
The findings indicated that the rate of postoperative in-
continence was lower with the AFP than the MAF proce-
dure RD = -0.08, 95%CI: -0.15 - -0.02) (Figure 2D).

Five studies" "' reported other complications in-
cluding abscess formation and bleeding, According to the
results of the heterogeneity analysis (y° = 0.47, df = 3, P
=093, = 0%, the fixed-effect method was used. The
results indicated that other complications were fewer with
the AFP compared to the MAF procedure (RD = -0.06,
95%CI: -0.11 - 0.00) (Figure 2E).

Quality of postoperative life: The Life quality scale
system” was used in one study"”. The score for the
postoperative quality of life was higher in the AFP group
(85.9 + 5.3 »565.3 + 8.9, P = 0.000). Postoperative pain
was less (visual analogue scale score 3 = 3 w54 =25 P =
0.14) on day one"” and persisted for a shorter period of
time (1.5 £ 0.5d »s 7.5 £ 1.8 d, P = 0.0000)"". In addi-
tion, the fistula tract healing time was reduced (7.5 + 3.5
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A AFP MAF Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, random, 95%CI M-H, random, 95%CI
Adamina et a/*"! 6 12 4 12 13.7% 0.17 (-0.22, 0.56) .
Christoforidis et a/**! 12 37 27 43 17.4% -0.30 (-0.51, -0.09) L
Chung et a/*® 19 27 58 96 17.6% 0.10 (-0.10, 0.30) .

Ortiz et a/*® 3 15 14 16 16.5% -0.68 (-0.93, 0.42) .
Van Koperen et a/'”! 9 31 14 29 16.8% -0.19 (-0.43, 0.05) .
A ba-bai-ke-re et a/'®! 37 45 29 45 18.0% 0.18 (-0.00, 0.36) .
Total (95%CI) 167 241 100.0% -0.12 (-0.39, 0.14)

Total events 86 146

Heterogeneity: 7* = 0.09; »* = 38.18, @f = 5 (P < 0.00 001); I* = 87% : ‘ ‘ ‘

-100 -50 0 50 100
Test fi Il effect: Z=0.93 (P=0.
est for overal effect 0.93 (7 =0.35) Favours experimental Favours control

AFP MAF Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, random, 95%CI M-H, random, 95%CI
Adamina et a/*"! 6 12 4 12 14.0% 0.17 (-0.22, 0.56) "
Christoforidis et a/**! 12 30 27 43 17.2% -0.23 (-0.46, -0.00) -
Chung et a/*™ 19 22 58 96 18.0% 0.26 (0.09, 0.43) .
Ortiz et a/™® 3 12 14 16 15.9% -0.63 (-0.92, -0.33) s
Van Koperen et a/*”! 9 27 14 29 16.7% -0.15 (-0.40, 0.10) L
A ba-bai-ke-re et a/*® 37 40 29 45 18.2% 0.28 (0.12, 0.44) .
Total (95%CI) 143 241 100.0% -0.04 (-0.32, 0.23)
Total events 86 146

Heterogeneity: 7> = 0.10; z° = 42.80, df = 5 (P < 0.00 001); * = 88%

L | | J
Test for overall effect: Z = 0.30 (P = 0.76) -100 -0 0 20 100

Favours experimental Favours control

AFP MAF Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, random, 95%CI M-H, random, 95%CI
Christoforidis et a/"” 1 37 3 43 27.1% -0.04 (-0.14, 0.05)
Ortiz et a/™® 12 15 2 16 23.2% 0.68 (0.42, 0.93)
Van Koperen et a”! 22 31 15 29 23.7% 0.19 (-0.05, 0.43)
A ba-bai-ke-re et a/'® 2 45 13 45 26.1% -0.24 (-0.39, -0.10)
Total (95%CI) 128 133 100.0% 0.13 (-0.18, 0.43)
Total events 37 33
Heterogeneity: 7> = 0.09; 7* = 41.35, df = 3 (P < 0.00 001); 7* = 93% _1(‘)0 _5‘-,0 0 Sb 1(‘]0
Test for overall effect: 2 = 0.81 (P = 0.42) Favours experimental Favours control
D AFP MAF Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Christoforidis et a™® 0 7 9 23 12.5% -0.39 (-0.65, -0.13)
Van Koperen et a/'”! 0 31 0 29 35.0% 0.00 (-0.06, 0.06)
A ba-bai-ke-re et a/'®! 1 45 4 45 52.5% -0.07 (-0.16, 0.03)
Total (95%CI) 83 97 100.0% -0.08 (-0.15, -0.02)
Total events 1 13
Heterogeneity: ;* = 12.47, of = 2 (P = 0.002); I’ = 84% 100 50 0 50 100
Test for overall effect: 7 = 2.53 (P = 0.01) Favours experimental Favours control
E AFP MAF Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Adamina et a/*!! 0 12 0 12 8.4% 0.00 (-0.15, 0.15) .
Christoforidis et a/"” 0 37 2 43 28.0% -0.05 (-0.12, 0.03) "
Ortiz et a/™® 1 15 2 16 10.9% -0.06 (-0.26, 0.15) .
Van Koperen et a/*” 1 31 2 29 21.1% -0.04 (-0.15, 0.07) .
A ba-bai-ke-re et a/'® 1 45 5 45 31.6% -0.09 (-0.19, 0.01) .
Total (95%CI) 140 145 100.0% -0.06 (-0.11, -0.00)
Total events 3 11
Heterogeneity: > = 1.12, df = 4 (P = 0.89); I’ = 0% -100 50 i) 0] 100
Test for overall effect: 2 = 2.06 (# = 0.04) Favours experimental Favours control

Figure 2 Forest plot of comparison. A: Overall success rate of 6 studies included; B: Success rate without plug-extruded patients; C: Recurrence rate of 4 studies; D:
Incontinence rate (3 studies); E: Incidence of other complications (5 studies). AFP: Anal fistula plug; MAF: Mucosa advancement flap.
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d 25245+ 5.5d, P = 0.0000)"" and the hospital stay was
shortened (1 d s 2.5 d, P = 0.002)"".

DISCUSSION

The main objective of surgery for an anal fistula is to
eradicate the fistula tract while maintaining anal conti-
nence™. A simple laying open procedure is effective for
low or simple fistulas™. However, treatment of complex
anal fistulas is challenging because internal and external
sphincters are involved in the fistulous track and fecal
continence could be impaired after surgery[27’28]. Seton
placement has been the standard approach to complex
anal fistulas and has been recommended to reduce post-
operative incontinence™ ", However, continence impair-
ment is variable ranging from 0% to 70%%*%, Recently,
more attention has been focused on sphincter-preserving
approaches for complex fistulas where conventional sur-
gery may result in a high incontinence rate. The MAF is
considered to be the best available treatment for complex
fistulas; however, it is a demanding technique and may af-
fect continence. Using the AFP, with biological material,
to close the fistula tracts seems to cause less damage and
may have better outcomes.

According to the results of the present meta-analysis,
the difference in the overall healing rate between the AFP
and the MAF in patients with a complex anal fistula was
not statistically significant (RD = -0.12, 95%CI: -0.39 -
0.14). At the end of the follow-up, the recurrence rate for
the AFP group was from 2.7% to 80.0%, and was from
7.0% to 51.7% in the MAF group, the difference was not
statistically significant (P = 0.42). Although it is routine to
secure the AFP, at the internal opening, with absorbable
sutures, plug extrusion, which ranges from 4% to 41%,is
a common occurrence. In the studies included, the plug
extrusion rate was from 11.1% to 18.9%. If the plug-
extruded cases are excluded, the patient cure rate range
increases to 25.0% to 92.5%. However, the success rates
of the two treatments still showed no statistically signifi-
cant difference (RD = -0.004, 95%CI: -0.32 - 0.23).

Impairment of continence is the main complication
after surgical treatment of anal fistulas. The MAF is as-
sociated with a higher morbidity and significant risk of
worsening incontinence (09 0-52%0)"" ). The AFP is as-
sociated with less damage. After flushing the fistula tract
with hydrogen peroxide, the AFP is inserted through the
tract with the wide end of the plug wedged firmly in the
internal opening of the fistula tract. This procedure, with
less potential damage to the sphincter muscle, is likely to
have a better outcome. The data from the studies included
shows that both morbidity (RD = -0.06, 95%CI: -0.11 -
-0.00) and incontinence (RD = -0.08, 95%CI: -0.15 -
-0.02) were lower in the AFP group.

Avalos-Gonzilez et a/™ reported that a fibrin sealant
could reduce the closure time of stable enterocutaneous
fistulas. The AFP, which is made of lyophilized porcine
intestinal submucosa, has the same effect on an anal fistu-
la. With the AFP, the healing time of an anal fistula tract
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was reduced from 24.5 £ 5.5d to 7.5 £ 3.5 d. The AFP
could also improve the quality of life, postoperatively.
Both the postoperative pain score and the persistence of
pain were lower in the AFP group. After treatment with
the AFP, the hospital stay was shortened and patients
could return to work earlier.

In summary, this meta-analysis clearly supports the
AFP as an effective treatment for patients with complex
anal fistulas. The success rate was the same and the com-
plications were lower compared to the MAFE In addition,
the AFP may be associated with a better postoperative
quality of life. However, these tesults are based on a few
small controlled studies with limited follow-up. Addition-
al data is needed to confirm these findings.

COMMENTS

Background

Fistula-in-ano is a common condition. It has an incidence of 5.6 per 100 000
in women and 12.3 per 100 000 in men. This disorder is reported to occur
predominantly during the third and fourth decades of life; most cases are of
cryptoglandular origin. Treatment of high tanssphincteric fistulas continues to
be a challenge.

Research frontiers

This study aims to investigate the efficacy of the anal fistula plug (AFP) com-
pared to the mucosa advancement flap (MAF), considered the best procedure
for patients with a complex anal fistula.

Innovations and breakthroughs

A search was performed using: PubMed, EMBASE, Cochrane Library and
OVID with a deadline publication date by April 2011. The keywords used for the
search were: anal fistula, perianal fistula, fistula in anal, AFP, fistula plug, MAF
and advancement flap. In addition to computer browsing, review and original
papers were also scanned in the reference section to identify additional data.
No language restrictions were applied.

Applications

The authors found that the AFP is an effective procedure for patients with a
complex anal fistula; it has the same success rate but a lower risk of complica-
tions than the MAF and may also be associated with an improved postoperative
quality of life. Additional evidence is needed to confirm these findings.

Peer review

This is a well conducted meta-analysis of AFP vs mucosal advancement flap for
complex anal fistula.
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