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Fistule anale: au-delà du séton
Objectifs

S Illustrer la physiopathologie et l’étiologie des fistules anales

S Expliquer le rôle et l’utilisation du séton

S Souligner les options chirurgicales en présence d’une fistule 
complexe



Fistule anale: au-delà du séton
Word of  wisdom (parole de sage)

SURGEONS TREAT PERINEAL 
ABSCESSES, 

ANTIBIOTICS DON�T

BRUCE WOLFF, CONFÉRENCIER INVITÉ
ASSEMBLÉE ANNUELLE, CSCRS, EDMONTON, SEPT. 2000
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Un peu d’histoire…



Fistule anale: au-delà du séton
Un peu d’histoire…(suite)

S Nous sommes en 1686. Une fistule a fait son apparition sur le royal séant.

S Et il faut bien reconnaître que celle-ci est pour le moins mal placée. Mal placée 
mais pas étonnante. Ses médecins pratiquent souvent des lavements au roi. Pour 
cela, ils utilisent un clystère en métal.
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Un peu d’histoire…(suite)

S Fagon, le médecin du roi, lui conseille de boire de l’eau minérale. Non seulement, 
ça ne plait pas au roi, mais ça n’arrange pas le problème. C’est Louvois, un de ses 
ministres, qui le convint de voir son barbier-chirurgien, Charles-François Félix.

S « Sire je m’inquiète un peu, car l’opération que je vais devoir faire est cruciale ». Ce 
à quoi le roi répond:

S « Entrainez-vous Félix. Toutes mes galères et toutes mes prisons vous sont 
ouvertes »

S L’opération a lieu à Fontainebleau le 18 novembre 1686. Elle dure 3 heures. Le roi 
fit preuve de beaucoup de courage, Il n’y a pas d’anesthésie.
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Un peu d’histoire…(suite)

S Félix pratique une opération qui « met à plat » la fistule de façon à la guérir. Félix 
avait une recette imparable, il faisait les pansements avec du vin de Bourgogne!!!

S Pour soutenir son époux, Madame de Maintenon fit écrire un hymne.

S Comment cet air est devenu l’hymne britannique. Deux théories s’opposent:

S On prétend qu’en 1714, Haendel, alors compositeur officiel du roi britannique 
George 1, entend l’hymne, le note et fait adapter le texte en anglais pour le 
soumettre au roi. Énorme succès. L’hymne sera joué dans toutes les cérémonies ou 
le roi est présent et s’impose au fil du temps comme l’hymne national.
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Un peu d’histoire…(suite)

S L’autre piste vient de la maison Stuart.

S Jacques Stuart, qui régna en Angleterre sous le nom de Jacques II, vit en exil en 
France à partir de 1689. Il aurait entendu l’hymne et aurait décider de l’adopter en 
remontant sur le trône. Ce qui n’est jamais arrivé puisqu’il est mort en exil en1701.

S Son fils, Jacques III, tenta à plusieurs reprises de récupérer le trône.

S Lors d’une ultime tentative en août 1745, ses partisans entonnèrent le fameux 
chant
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Un peu d’histoire…(suite)

S Morale de l’histoire….

S Les britanniques ont aujourd’hui, sans
certainement le savoir, comme hymne
national, un air composé pour le cul du
roi Louis XIV.
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Rappels anatomiques importants

S Crypte et glande anale

S Sphincter interne

S Sphincter externe

S Plan intersphinctérien

S Puborectalis
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Étiologie

S Cryptogénique

S Maladie inflammatoire

S Infectieuse

S Actinomycose

S TB

S ITS (LGV, HIV)

S Trauma( chx, lavement, pratique sexuelle)

S RTX

S Néoplasique

S Rectum

S Anus

S Leucémie - lymphome
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Attention à l’hydradénite suppurée
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Facteurs prédisposants

S ORIGINE 
CRYPTOGÉNIQUE
S DIARRHÉE
S TRAUMA
S DILATATION 

KYSTIQUE
S ANATOMIE DES 

CRYPTES
S OBÉSITÉ?
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Classification

I ntersphincteric Fistulas 

Simple low track 
High hlind track 
High track with rectal ope11ing 
Rectal opening \\'Îthout a perincal opening 
Extrarectal e;,.:tension 
Sccondary ro pclyjc discase 

Transsphincteric Fistulas 

U ncomplica tcd 
High hlind track 

Suprasphinctcric .Fistulas 

U ncomplic,1 ted 
Iligh blin<l track 

.Extrasphincteric Fistulas 

Secondai"}' to anal fistula 
Secondary to trauma 
Secondary to anorectal diseasc 
Caused hy pelvic inflammation 
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Diagnostic

S HISTOIRE ET EXAMEN PHYSIQUE

S SIGMOIDOSCOPIE ET ANUSCOPIE

S OPTIONNEL:
S COLOSCOPIE
S LAVEMENT BARYTÉ
S FISTULOGRAPHIE
S ÉCHOGRAPHIE ENDOANALE
S TOMODENSITOMÉTRIE
S IRM PELVIENNE????
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Buts du traitement

S Guérir la fistule 

S Éviter la récidive

S Préserver la continence

S Principes à retenir:
S Identifier l’orifice interne

S Évaluer la relation entre le trajet fistuleux et le puborectalis
S Diviser le moins de muscle possible

S Suivi serré de la guérison de la plaie
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Identification de l’orifice interne

S EXAMEN ANAL SOUS ANESTHÉSIE

S CANNULATION AVEC  SONDE 
LACRIMALE

S INJECTION PAR L’ORIFICE EXTERNE:
S bleu de méthylène
S lait
S peroxide d’hydrogène

S FISTULOTOMIE PARTIELLE
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Techniques chirurgicales

S Thérapies conventionnelles:

S Fistulotomie

S Fistulectomie

S Séton

S Lambeau d’avancement

S Nouvelles thérapies

S LIFT

S Intersphinctérien

S Latéral

S Plug de sous-muqueuse 

S Colle biologique

S Fermeture au laser

S VAAFT

S Cellules souches adipeuses
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Abstract
Ideal surgical treatment for anal fistula should aim 
to eradicate sepsis and promote healing of the tract, 
whilst preserving the sphincters and the mechanism 
of continence. For the simple and most distal fistulae, 
conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
well accepted in clinical practise. However, for the 
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains 
about damaging the sphincter and subsequent poor 
functional outcome, which is quite inevitable following 
conventional surgical treatment. For this reason, over 

the last two decades, many sphincter-preserving 
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal 
fistula. Another technique, the anal fistula plug, 
derived from porcine small intestinal submucosa, is 
safe but modestly effective in long-term follow-up, 
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract. 
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its 
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted 
anal fistula treatment procedures, respectively using 
laser and electrode energy, are expensive and yet to 
be thoroughly assessed in clinical practise. Recently, a 
therapy using autologous adipose-derived stem cells 
has been described. Their properties of regenerating 
tissues and suppressing inflammatory response must be 
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review 
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques.  

Key words: Anal fistula management; Ligation of 
intersphincteric fistula tract; Plug; Fibrin glue; Fistula 
laser closure; Video-assisted anal fistula treatment; 
Adipose-derived stem cells

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: We present a review with a critical appraisal 
on the modern procedures for anal fistula which aims 
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the 
new designed GORE BioA® plug, Fibrin glue, Fistula 
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Fistule anale: au-delà du séton
Fistulotomie

was thought to be a breakthrough in the treatment of
perianal fistulas (Fig. 6). However, recently the first study
comparing MAF versus LIFT showed comparable results
between the two techniques with merely 60 % closure
[13]. In 2009, the first study using stem cells (SC) was
published (Fig. 4) [14], and many studies are still investi-
gating this recent technique. In 2011, an endoscopic tech-
nique and a technique using a laser probe were introduced
(Figs. 7 and 8) [15, 16]. In 2014, Göttgens et al. published
an article describing a combination of the MAF with
platelet-rich plasma (PRP) resulting in long-term closure
rates of 83 % (Fig. 4) [17]. Currently, a randomized trial is
investigating this technique further.

Besides the type of fistula, the aetiology of the fistula is also
important because different treatments may be needed. Fistu-
las related to Crohn’s disease are associated with higher re-
currence rate and are often treated differently compared to
cryptoglandular fistulas. The most occurring fistulas are relat-
ed to cryptoglandular disease.

As shown, several new techniques have been introduced
recently for the closure of high perianal fistulas, but the best
technique has not been identified yet. The goal of this study
was to perform a systematic review and meta-analysis of all
available surgical techniques identifying the superior technique
for closure of high cryptoglandular perianal fistulas (HCPF).

Materials and methods

This study was performed according to methodology of the
Preferred Reporting Items for Systematic reviews and Meta-
Analysis (PRISMA) group [18]. Besides, the Cochrane Col-
laboration’s tool for assessing risk of bias was used. This
review was registered on PROSPERO (CRD42013004570).

Study selection

Searches were performed in Medline (Pubmed and Ovid),
Embase (Ovid) and the Cochrane library database for all rele-
vant articles comparing surgical treatments of HCPF. No lan-
guage or date limits were instituted. Relevant surgical tech-
niques were: Fistulectomy,MAF, rectal wall advancement flaps
(Fig. 9), seton treatment (ST) (Fig. 10), SC, FG, FP, LIFT, PRP,
endoscopic techniques, laser probe techniques, radiofrequency
techniques and combinations or variations of these techniques.

Two independent reviewers reviewed citations and ab-
stracts and made a selection of articles. Differences in article
selection were discussed and a final decisionmade afterwards.
References in articles were searched for other relevant litera-
ture. The final search was performed on November 11, 2013.

Inclusion criteria

Only randomized controlled clinical trials (RCT) were eligible
for inclusion. The trials had to compare two or more surgical
techniques for the closure of HCPF.

Fig. 1 Fistula classifications, Park’s classification (1–4): extrasphincteric
(1); suprasphincteric (2); transsphincteric (3); intersphincteric (4).
High/low classification (5–8): low (5); high (6–8)

Fig. 2 Fistulotomy for low perianal fistula. a Probing of the fistula, b starting the fistulotomy and splitting a small amount of sphincter muscle, c finished
fistulotomy

584 Int J Colorectal Dis (2015) 30:583–593

Seton treatment versus fibrin glue

Only one RCT was identified comparing ST (n=25) and FG
(n=39) [22]. Risk of bias in this study was regarded as low.
Duration and type of STwas not clearly described. They used
a cutting or a loose latex seton. They show a significant
advantage of the ST over FG in recurrence rate with respec-
tively, 12.5 and 62.0 % recurrence, p<0.05.

Complication rate and quality of life are not measured in
this study. Continence status was pre- and postoperatively
objectified using the Wexner continence score. Pre-operative-
ly, no significant difference was seen between both groups,
but postoperatively, a significant rise in the incontinence score
was seen in the ST group. The mean score was 5.1 in the ST
group and 0.49 in the FG group, p<0.05, postoperatively.

Advancement flap versus advancement flap+fibrin glue

Ellis et al. report on their RCTcomparing an advancement flap
(n=30) with an advancement flap+FG (n=28) [23]. This
study was classified as low risk of bias (Fig. 12).

Advancement flaps were either a MAF or an anodermal
advancement flap depending on previous treatment failure or
technical difficulty. This study only reports on recurrence rates
and does not mention any secondary outcomes. Recurrence
rates are not reported separately for primary and recurring
fistulas.

A recurrence rate of 20.0 % was seen for the advancement
flap group compared to 46.4 % for the advancement flap
combined with FG, p<0.05. A sub-group analysis showed
no significant difference between the types of advancement
flap used.

Mucosa advancement flap versus mucosa advancement flap+
gentamicin

One study was found comparing the MAF (n=41) and the
MAF with a gentamicin collagen sponge (n=42) placed under
the advancement flap [24]. The risk of bias in this study was
estimated to be low (Fig. 12). The recurrence rate for the
patients receiving the gentamicin sponge compared to the
MAF alone was 38.1 and 48.8 %, respectively, not signifi-
cantly different.

No secondary outcomes are reported in this study.

Autologous stem cells versus autologous stem cells+fibrin
glue versus fibrin glue+placebo

We identified one study investigating ASC for the treatment of
HCPF [25]. It was a phase III RCT investigating safety of
ASC treatment. This study had three arms: ASC injection into
the fistula (n=64) was compared to ASC injection combined
with FG injection (n=60) and also with FG injection com-
bined with a placebo (n=59). All fistula tracts were identified
and curetted, and the internal fistula opening was closed
before injections. The quality of this study was high and it
was classified as having a low risk of bias (Fig. 12). No
significant differences were seen in recurrence rates with

Fig. 9 Rectal wall advancement
flap. a Technique equal to the
mucosa advancement flap except
for the creation of a full rectal wall
advancement flap, b re-fixation of
the rectal wall advancement flap

Fig. 10 Seton treatments. (1) Standard seton treatment. (2) Internal
sphincter-preserving seton with creation of new intersphincteric tract
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Systematic review and meta-analysis of surgical interventions
for high cryptoglandular perianal fistula
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Abstract
Purpose Perianal fistulas, and specifically high perianal fistu-
las, remain a surgical treatment challenge. Many techniques
have, and still are, being developed to improve outcome after
surgery. A systematic review and meta-analysis was per-
formed for surgical treatments for high cryptoglandular
perianal fistulas.
Methods Medline (Pubmed, Ovid), Embase and The
Cochrane Library databases were searched for relevant ran-
domized controlled trials on surgical treatments for high
cryptoglandular perianal fistulas. Two independent reviewers
selected articles for inclusion based on title, abstract and
outcomes described. The main outcome measurement was
the recurrence/healing rate. Secondary outcomes were conti-
nence status, quality of life and complications.
Results The number of randomized trials available was low.
Fourteen studies could be included in the review. A meta-
analysis could only be performed for themucosa advancement
flap versus the fistula plug, and did not show a result in favour
of either technique in recurrence or complication rate. The
mucosa advancement flap was the most investigated tech-
nique, but did not show an advantage over any other tech-
nique. Other techniques identified in randomized studies were
seton treatment, medicated seton treatment, fibrin glue, autol-
ogous stem cells, island flap anoplasty, rectal wall advance-
ment flap, ligation of intersphincteric fistula tract, sphincter
reconstruction, sphincter-preserving seton and techniques
combined with antibiotics. None of these techniques seem
superior to each other.
Conclusions The best surgical treatment for high
cryptoglandular perianal fistulas could not be identified. More

randomized controlled trials are needed to find the best treat-
ment. The mucosa advancement flap is the most investigated
technique available.

Keywords High perianal fistula . Cryptoglandular .

Surgical interventions . Operations

Introduction

Perianal fistulas are a common disorder, estimated to occur in
12.3 per 100,000 men and 8.6 per 100,000 women [1]. In
general, the types of perianal fistulas that are known are
cryptoglandular fistulas (about 90–95 % of perianal fistulas),
fistulas related to Crohn’s disease (about 1.5 %) and traumatic
fistulas (about 3.5 %) [1]. A classification of fistulas was first
published by Parks and colleagues, describing the course of
the fistula tract (Fig. 1) [2]. Nowadays, it is also accepted to
classify perianal fistulas in low and high fistulas (Fig. 1). Low
fistulas involve only the distal third part of the anal sphincter
complex. High fistulas involve the middle and/or upper third
part of the sphincter complex.

Treatment for low perianal fistulas usually consists of a
fistulotomy (Fig. 2), resulting in closure rates ranging be-
tween 80 and 100 % [3–5]. Best treatment for a high fistula
has not been identified yet. In the last two decades, and even
in the last 5 years, many new techniques have been devel-
oped for the treatment of these fistulas. The mucosal ad-
vancement flap (MAF) is one of the best-known and oldest
techniques (Fig. 3) and results in long-term closure rates
between 0 and 75 % [4, 6–8]. In the early 1990s fibrin glue
(FG) was introduced as a new technique (Fig. 4) to improve
long-term closure rates [9, 10]. Anal fistula plugs (FP) were
introduced in 2006 and thoroughly investigated in the years
after (Fig. 5) [11]. In 2007, Rojanasakul introduced the
Ligation of Intersphincteric Fistula Tract (LIFT) [12], which

K. W. A. Göttgens (*) :R. R. Smeets : L. P. S. Stassen :G. Beets :
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Department of Surgery, Maastricht University Medical Centre, Post
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fistulotomy (Fig. 2), resulting in closure rates ranging be-
tween 80 and 100 % [3–5]. Best treatment for a high fistula
has not been identified yet. In the last two decades, and even
in the last 5 years, many new techniques have been devel-
oped for the treatment of these fistulas. The mucosal ad-
vancement flap (MAF) is one of the best-known and oldest
techniques (Fig. 3) and results in long-term closure rates
between 0 and 75 % [4, 6–8]. In the early 1990s fibrin glue
(FG) was introduced as a new technique (Fig. 4) to improve
long-term closure rates [9, 10]. Anal fistula plugs (FP) were
introduced in 2006 and thoroughly investigated in the years
after (Fig. 5) [11]. In 2007, Rojanasakul introduced the
Ligation of Intersphincteric Fistula Tract (LIFT) [12], which
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Exclusion criteria

Studies only involving patients with other types of perianal
fistulas (low fistulas, related to Crohn’s disease, traumatic)
were excluded. Studies reporting on several types of fistulas
were included, but data on these other types of fistulas were
not used. Studies were excluded if no outcomes of interest
were reported, or if insufficient data were published to
extract the necessary data. Studies involving children were
excluded.

Outcomes

The primary outcome was the recurrence rate. Secondary
outcomes included continence level, quality of life and com-
plications. Complications included: abscess formation, bleed-
ing, urinary tract infections and re-operations.

Data extraction

Two reviewers independently extracted data from the selected
articles on predefined forms. Data included name of the au-
thors, year of publication, study design, characteristics of the
patient population, characteristics of the included fistula
type(s), in- and exclusion criteria, number of patients, and all
data related to the defined outcomes.

Study quality

Two reviewers independently assessed the risk of bias in all
selected studies. The Cochrane Collaboration’s tool for
assessing risk of bias was used. Studies were classified as
having low risk of bias, high risk of bias and unclear risk of
bias. Any disagreement between reviewers was solved by
consensus.

Fig. 3 Mucosa advancement
flap. a Fistulectomy up to the
sphincter muscle (1), debriding of
the fistula tract (2), preparing the
advancement flap with excision
of the opening in the flap (3),
closure of the internal fistula
opening (4). b Re-fixation of the
mucosa advancement flap over
the internal opening

Fig. 4 Injection of material into the fistula tract: injection of platelet-rich
plasma, fibrin glue or stem cells into the fistula tract after performing a
mucosal advancement flap and fistulectomy Fig. 5 Fistula plug
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Seton treatment versus fibrin glue

Only one RCT was identified comparing ST (n=25) and FG
(n=39) [22]. Risk of bias in this study was regarded as low.
Duration and type of STwas not clearly described. They used
a cutting or a loose latex seton. They show a significant
advantage of the ST over FG in recurrence rate with respec-
tively, 12.5 and 62.0 % recurrence, p<0.05.

Complication rate and quality of life are not measured in
this study. Continence status was pre- and postoperatively
objectified using the Wexner continence score. Pre-operative-
ly, no significant difference was seen between both groups,
but postoperatively, a significant rise in the incontinence score
was seen in the ST group. The mean score was 5.1 in the ST
group and 0.49 in the FG group, p<0.05, postoperatively.

Advancement flap versus advancement flap+fibrin glue

Ellis et al. report on their RCTcomparing an advancement flap
(n=30) with an advancement flap+FG (n=28) [23]. This
study was classified as low risk of bias (Fig. 12).

Advancement flaps were either a MAF or an anodermal
advancement flap depending on previous treatment failure or
technical difficulty. This study only reports on recurrence rates
and does not mention any secondary outcomes. Recurrence
rates are not reported separately for primary and recurring
fistulas.

A recurrence rate of 20.0 % was seen for the advancement
flap group compared to 46.4 % for the advancement flap
combined with FG, p<0.05. A sub-group analysis showed
no significant difference between the types of advancement
flap used.

Mucosa advancement flap versus mucosa advancement flap+
gentamicin

One study was found comparing the MAF (n=41) and the
MAF with a gentamicin collagen sponge (n=42) placed under
the advancement flap [24]. The risk of bias in this study was
estimated to be low (Fig. 12). The recurrence rate for the
patients receiving the gentamicin sponge compared to the
MAF alone was 38.1 and 48.8 %, respectively, not signifi-
cantly different.

No secondary outcomes are reported in this study.

Autologous stem cells versus autologous stem cells+fibrin
glue versus fibrin glue+placebo

We identified one study investigating ASC for the treatment of
HCPF [25]. It was a phase III RCT investigating safety of
ASC treatment. This study had three arms: ASC injection into
the fistula (n=64) was compared to ASC injection combined
with FG injection (n=60) and also with FG injection com-
bined with a placebo (n=59). All fistula tracts were identified
and curetted, and the internal fistula opening was closed
before injections. The quality of this study was high and it
was classified as having a low risk of bias (Fig. 12). No
significant differences were seen in recurrence rates with

Fig. 9 Rectal wall advancement
flap. a Technique equal to the
mucosa advancement flap except
for the creation of a full rectal wall
advancement flap, b re-fixation of
the rectal wall advancement flap

Fig. 10 Seton treatments. (1) Standard seton treatment. (2) Internal
sphincter-preserving seton with creation of new intersphincteric tract
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Abstract
Purpose Perianal fistulas, and specifically high perianal fistu-
las, remain a surgical treatment challenge. Many techniques
have, and still are, being developed to improve outcome after
surgery. A systematic review and meta-analysis was per-
formed for surgical treatments for high cryptoglandular
perianal fistulas.
Methods Medline (Pubmed, Ovid), Embase and The
Cochrane Library databases were searched for relevant ran-
domized controlled trials on surgical treatments for high
cryptoglandular perianal fistulas. Two independent reviewers
selected articles for inclusion based on title, abstract and
outcomes described. The main outcome measurement was
the recurrence/healing rate. Secondary outcomes were conti-
nence status, quality of life and complications.
Results The number of randomized trials available was low.
Fourteen studies could be included in the review. A meta-
analysis could only be performed for themucosa advancement
flap versus the fistula plug, and did not show a result in favour
of either technique in recurrence or complication rate. The
mucosa advancement flap was the most investigated tech-
nique, but did not show an advantage over any other tech-
nique. Other techniques identified in randomized studies were
seton treatment, medicated seton treatment, fibrin glue, autol-
ogous stem cells, island flap anoplasty, rectal wall advance-
ment flap, ligation of intersphincteric fistula tract, sphincter
reconstruction, sphincter-preserving seton and techniques
combined with antibiotics. None of these techniques seem
superior to each other.
Conclusions The best surgical treatment for high
cryptoglandular perianal fistulas could not be identified. More

randomized controlled trials are needed to find the best treat-
ment. The mucosa advancement flap is the most investigated
technique available.

Keywords High perianal fistula . Cryptoglandular .

Surgical interventions . Operations

Introduction

Perianal fistulas are a common disorder, estimated to occur in
12.3 per 100,000 men and 8.6 per 100,000 women [1]. In
general, the types of perianal fistulas that are known are
cryptoglandular fistulas (about 90–95 % of perianal fistulas),
fistulas related to Crohn’s disease (about 1.5 %) and traumatic
fistulas (about 3.5 %) [1]. A classification of fistulas was first
published by Parks and colleagues, describing the course of
the fistula tract (Fig. 1) [2]. Nowadays, it is also accepted to
classify perianal fistulas in low and high fistulas (Fig. 1). Low
fistulas involve only the distal third part of the anal sphincter
complex. High fistulas involve the middle and/or upper third
part of the sphincter complex.

Treatment for low perianal fistulas usually consists of a
fistulotomy (Fig. 2), resulting in closure rates ranging be-
tween 80 and 100 % [3–5]. Best treatment for a high fistula
has not been identified yet. In the last two decades, and even
in the last 5 years, many new techniques have been devel-
oped for the treatment of these fistulas. The mucosal ad-
vancement flap (MAF) is one of the best-known and oldest
techniques (Fig. 3) and results in long-term closure rates
between 0 and 75 % [4, 6–8]. In the early 1990s fibrin glue
(FG) was introduced as a new technique (Fig. 4) to improve
long-term closure rates [9, 10]. Anal fistula plugs (FP) were
introduced in 2006 and thoroughly investigated in the years
after (Fig. 5) [11]. In 2007, Rojanasakul introduced the
Ligation of Intersphincteric Fistula Tract (LIFT) [12], which
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showed at a pooled mean 10-mo of  follow-up, 76.5% 
mean success rate, 0 incontinence and and 5.5% post-
operative complication rate. In Table 1, there are listed 
14 articles[24,25] reporting on their experiences with LIFT 
procedure.

Of  all the studies, only the Mushaya et al[33] one has 
a prospective randomized design, in which a group of  
25 patients underwent LIFT and 14 advancement flap. 
Although, at 19 mo of  follow-up, the recurrence rate 
was 7% (n = 1) in the ERAF group and 8% (n =2) in 
the LIFT group, the only patient with post-operative 
minor incontinence belonged to the advancement flap 
group. Furthermore, the operating time was shorter for 
LIFT procedures, as patients’ return time to normal 
activities. As it emerges from the literature, 92.6% of  all 
the patients treated, had a transphincteric fistula. The 
overall success rate ranges from 51% to 100% over a 
mean period of  2-24 wk. They report no postoperative 
impairment of  continence or worsening of  it, although 
it is not evaluated with a unique and different scoring 
system. Only 8 patients had minor postoperative 
complications (Table 1). Two studies[31,34] report a positive 
association between recurrence and the number of  
previous operations. This may be due to the presence 
of  scar tissue that makes the identification of  the 
intersphincteric tract more challenging. Indeed, in this 
procedure, an accurate dissection along the intersphicteric 
plane while maintaining the integrity of  the internal 
sphincter is of  vital importance for successful outcome. It 
is to be stressed the importance of  an adequate drainage 
and elimination of  any septic tissue via insertion of  an 
indwelling seton for 6-12 wk prior to LIFT procedure. 
This allows a better outcome. 

According to the literature, LIFT procedure has 
the advantages of  preservation of  the anal sphincters, 
minimal tissue injury, short healing time with no 

additional costs. In case of  failure, the procedure can 
be readily repeated. However, to date, there is only one 
prospective-randomized trial and most of  the evidence 

relies on small case-series with variable follow up and no 
objective assessment of  incontinence. 

In 2005, Ellis[27] introduced a variation of  the LIFT 
technique in which a bioprosthetic graft was placed in 
the intersphincteric plane to reinforce the closure of  the 
fistula tract (Bio-LIFT procedure). The bioprosthetic 
graft (Surgis Biodesign, Cook Surgical Inc, Bloomington, 
Indiana) was trimmed to the appropriate width and 
placed into the intersphincteric grove with at least 1 
to 2 cm of  overlap on all the sides of  the transected 
fistula tract. The bioprosthesis was secured with 3/0 
polyglicolic acid sutures to the levator ani muscle and the 
external sphincter to prevent migration. The fistula tract 

through the external sphincter was left open to facilitate 
drainage from the wound. Ellis treated 31 patients, all 
with transphincteric fistula. The overall healing rate 
was 94% after a minimum follow-up of  12 mo with no 
postoperative complications.

The only other description of  the Bio-LIFT technique 
was for the management of  rectovaginal fistulae

[40] made 
by the same author. The bioprosthetic graft was deemed 
by the author to act as a physical barrier to separate the 
transected ends of  the fistula. 

However, we believe that a wider dissection into the 
intershincteric plane, the additional cost of  the material 
and the higher learning-curve of  this procedure, to 
date, is difficult to justify without any further supportive 

evidence. 

Anal fistula plug
The anal fistula plug is a composed of  lyophilized 
porcine-derived small intestinal submucosa [Surgis® anal 
fistula plug (AFP), Cook Biotech Incorporated, West 
Lafayette, Indiana, United States]. It is a strong pliable 
tissue denuded of  cells, that provides a scaffold for host 
fibroblasts to promote tissue healing and repair damaged 

tissue. This material was initially intended for bridging 
large tissue defects in the abdominal and chest walls. 
Interestingly, a group of  surgeons[41] rolled it into a cone 
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Table 1  Published articles on ligation of the intersphincteric fistula tract

Ref. No. Patients Follow-up (wk) Healing rate Complications Type of study

Rojanasakul et al[23] 18   4   94% NR Prospective observational
Shanwani et al[26] 45   7   82% NR Prospective observational
Ellis et al[27]  31   6   94% NR Retrospective
Bleier et al[28] 39 10   57% 1 Anal fissure; Retrospective

1 Persistent pain
Ooi et al[29] 25   6   96% NR Prospective observational
Tan et al[30] 93   4   92% NR Retrospective review
Steiner et al[31] 18   6   83% 1 hemorrhoidal thrombosis Retrospective
Aboulian et al[32]  25 24   68% 2 Vaginal fungal infection Retrospective review
Mushaya et al[33] 25   4   68% 1 Secondary bleeding; Prospective randomized

2 Superficial perineal wound dehiscence
Abcarian et al[34] 50 15   74% NR Retrospective
Lo et al[35] 25   2   98% NR Retrospective
van Onkelen et al[36] 42 12   51% NR Prospective
Chen et al[37]  10   6 100% NR Retrospective
Lehmann et al[38] 17   4   47% 1 perianal haematoma; Prospective

1 wound infection
Liu et al[39] 38 26   61% NR Retrospective
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Abstract
Ideal surgical treatment for anal fistula should aim 
to eradicate sepsis and promote healing of the tract, 
whilst preserving the sphincters and the mechanism 
of continence. For the simple and most distal fistulae, 
conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
well accepted in clinical practise. However, for the 
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains 
about damaging the sphincter and subsequent poor 
functional outcome, which is quite inevitable following 
conventional surgical treatment. For this reason, over 

the last two decades, many sphincter-preserving 
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal 
fistula. Another technique, the anal fistula plug, 
derived from porcine small intestinal submucosa, is 
safe but modestly effective in long-term follow-up, 
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract. 
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its 
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted 
anal fistula treatment procedures, respectively using 
laser and electrode energy, are expensive and yet to 
be thoroughly assessed in clinical practise. Recently, a 
therapy using autologous adipose-derived stem cells 
has been described. Their properties of regenerating 
tissues and suppressing inflammatory response must be 
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review 
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques.  

Key words: Anal fistula management; Ligation of 
intersphincteric fistula tract; Plug; Fibrin glue; Fistula 
laser closure; Video-assisted anal fistula treatment; 
Adipose-derived stem cells
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Core tip: We present a review with a critical appraisal 
on the modern procedures for anal fistula which aims 
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the 
new designed GORE BioA® plug, Fibrin glue, Fistula 
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along the intersphincteric groove, and meticulous dissection is per-
formed through the intersphincteric space to identify the fistula tract.
When the fistula tract is encountered, it is hooked up and suture ligated
with absorbable sutures (Fig. 1a) [11]. However, meticulous dissection
through the intersphincteric space to identify the fistula tract during
LIFT is a difficult procedure owing to the narrow field of view [12,20],
and the intersphincteric incision site can be contaminated by fecal
materials and infected [17,21,22].

To overcome these disadvantages of the LIFT technique, Chen et al.
[23] introduced a modified procedure referred to as “high ligation of
the fistula track by lateral approach” in 2012. In this procedure, they
did not create an intersphincteric incision but instead dissected from
the external opening, along the fistula tract, toward the internal
opening (lateral approach; Fig. 1b). Chen et al. performed this proce-
dure for 10 patients with transsphincteric anal fistulas, and successful
closure was achieved in eight patients (80%) without any continence
problems after 7 months of median follow-up. As a sphincter-preserving
surgery, the procedure showed encouraging results, but the number of
patients in the study was too small and a long-term follow-up was not
possible. Therefore, we conducted this study to confirm the usefulness
of this sphincter-saving procedure. We enrolled more patients with a
longer period of follow-up. We used the same surgical procedure as that
used by Chen et al. [23], except that we doubly ligated the fistula tract
instead of using suture ligation. We hypothesized that this lateral-ap-
proach technique could be an effective sphincter-preserving surgical
method with healing rates similar to those of the original LIFT tech-
nique.

2. Materials and methods

2.1. Patients

A prospective study was undertaken with 32 consecutive patients
who were scheduled to undergo high ligation of the fistula tract by the
lateral approach at our institute, between December 2015 and July
2017. Patients deemed as candidates for this surgical technique were
those who had a simple transsphincteric fistula or those who had a
complex transsphincteric fistula with a possible risk of incontinence
after fistula surgery. Patients with an anal fistula of supraphincteric or

extrasphincteric type were not included in this study. The following
were excluded: patients with an immature fistula tract, active sepsis
around the fistula tract, or fistulas associated with Crohn's disease.
Patients with other anorectal diseases such as hemorrhoids or anal
fissure were also excluded. Initially, 32 patients were enrolled for the
study. During surgery, however, four patients were found to have an
immature fistula tract or active sepsis around the tract and, thus, were
excluded. Therefore, 28 patients were finally included in the study. All
operations were performed by a single certified colorectal surgeon with
7 years of experience in unsupervised anal fistula surgery, including 20
cases of the original LIFT technique. All the patients were informed
about the procedure, and their written consent for the operation and
research was obtained. Ethical approval was also obtained.

2.2. Assessment

All the patients were examined by one colorectal surgeon in the
outpatient clinic. Before surgery, all the patients underwent endoanal
ultrasonography and were evaluated regarding the types and shapes of
the fistula tract(s). Fistula types were determined according to the Parks
classification [24]. Fistulas were classified as complex if any of the
following conditions were present: multiple fistula tracts, a recurrent
fistula, an anterior fistula in a woman, and a fistula tract crossing>
30% of the external anal sphincter [25]. Patients with only simple or
complex transsphincteric fistulas were included in the study. The Cle-
veland Clinic Florida Fecal Incontinence (CCF-FI) score (0−20) [26]
was used to evaluate the patients' continence statuses, which were
measured before and 6 months after surgery. A score of 1 or 2 was
defined as minor incontinence; a score of 3, as moderate incontinence;
and a score of> 4, as major incontinence. Colonoscopy was performed
preoperatively whenever possible. Preoperative anorectal manometry
was performed using an eight-channel transducer (PIP-4-8SS; Mui Sci-
entific, Ontario, Canada). Maximal resting and squeeze pressures were
measured using a stationary pull-through technique.

Primary wound healing was defined as complete epithelialization of
the external wound without any discharge or discomfort. Postoperative
ultrasonography was performed to confirm healing if the healing was
uncertain. Failed healing was defined as a non-healing wound up to 2
months after surgery. Recurrence was defined as reappearance of a

Fig. 1. Comparison of the original LIFT technique (a)
and high ligation of the anal fistula tract by the lateral
approach (b). The arrows indicate the direction of the
dissection. Adapted and redrawn with permission from
T.A. Chen et al. Colorectal Dis. 2012, 14, e627-e630.
Copyright © 2012 The Authors. Colorectal Disease ©
2012 The Association of Coloproctology of Great
Britain and Ireland.
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A B S T R A C T

Background: Ligation of the intersphincteric fistula tract (LIFT) is a sphincter-preserving operation for anal
fistulas. Although it has advantages in preserving continence after surgery, it is difficult to perform owing to the
narrow field of view. We performed a modified surgical procedure based on the LIFT to overcome these
drawbacks.
Materials and methods: Twenty-eight patients who were scheduled to undergo high ligation of the anal fistula
tract by the lateral approach for the treatment of transsphincteric anal fistulas were prospectively studied.
Instead of making a new stab incision on the intersphincteric groove, we dissected along the fistula tract from the
external opening until the intersphincteric space appeared. The fistula tract was then ligated close to the internal
anal sphincter with absorbable sutures, and the distal part of the ligation was cut off. A cored-out wound was left
open for drainage.
Results: The median follow-up was 16 months (range, 8–27 months). Of the 28 patients, 19 (68%) had simple
transsphincteric fistulas and 9 (32%) had complex transsphincteric fistulas. Successful fistula closure was
achieved in 21 patients (75%), with a median healing time of 4 weeks (range, 3–7 weeks). None of the patients
complained of any incontinence symptoms after the procedure. Of the seven patients (25%) who failed to heal
successfully, two (7%) did not heal up to 2 months after surgery and five (18%) experienced recurrence after
complete healing.
Conclusion: High ligation of the anal fistula tract by lateral approach may be a useful sphincter-sparing proce-
dure for transsphincteric anal fistulas.

1. Introduction

Anal fistula is an anorectal disease that is difficult to manage. The
goals of anal fistula treatment are to eliminate the primary septic focus
of the fistula tract and to prevent functional deficit after the treatment.
Fistulotomy has high success rates of healing the fistula (93–100%)
[1,2] but has variable risks of incontinence (10–50%) due to direct
cutting of the anal sphincter [2,3]. The use of a cutting seton or staged
fistulotomy has been associated with fecal incontinence rates of ap-
proximately 5%–30% despite gradual cutting of the sphincter [4–7].
High incontinence rates due to sphincter injury degrade the quality of
life of patients. Accordingly, various sphincter-saving procedures have
been introduced to overcome postoperative continence problems.

Advancement flaps can be performed by occluding the internal fistula
opening with a mucosal flap, with minimal injury to the internal
sphincter. However, the recurrence rates after these procedures range
from 7% to 37%, and 5%–8% of patients complain of postoperative
incontinence [3,8]. Some sphincter-saving procedures such as use of an
anal fistula plug or fibrin glue injection are rarely associated with in-
continence. However, they have disappointing success rates (20–80%)
[9,10].

Recently, ligation of the intersphincteric fistula tract (LIFT) was
introduced as a new sphincter-preserving procedure by Rojanasakul
et al. [11]. This procedure has better success rates (57–94%) than the
other sphincter-preserving techniques and has rarely causes continence
problems [12–19]. During the LIFT procedure, an incision is made
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along the intersphincteric groove, and meticulous dissection is per-
formed through the intersphincteric space to identify the fistula tract.
When the fistula tract is encountered, it is hooked up and suture ligated
with absorbable sutures (Fig. 1a) [11]. However, meticulous dissection
through the intersphincteric space to identify the fistula tract during
LIFT is a difficult procedure owing to the narrow field of view [12,20],
and the intersphincteric incision site can be contaminated by fecal
materials and infected [17,21,22].

To overcome these disadvantages of the LIFT technique, Chen et al.
[23] introduced a modified procedure referred to as “high ligation of
the fistula track by lateral approach” in 2012. In this procedure, they
did not create an intersphincteric incision but instead dissected from
the external opening, along the fistula tract, toward the internal
opening (lateral approach; Fig. 1b). Chen et al. performed this proce-
dure for 10 patients with transsphincteric anal fistulas, and successful
closure was achieved in eight patients (80%) without any continence
problems after 7 months of median follow-up. As a sphincter-preserving
surgery, the procedure showed encouraging results, but the number of
patients in the study was too small and a long-term follow-up was not
possible. Therefore, we conducted this study to confirm the usefulness
of this sphincter-saving procedure. We enrolled more patients with a
longer period of follow-up. We used the same surgical procedure as that
used by Chen et al. [23], except that we doubly ligated the fistula tract
instead of using suture ligation. We hypothesized that this lateral-ap-
proach technique could be an effective sphincter-preserving surgical
method with healing rates similar to those of the original LIFT tech-
nique.

2. Materials and methods

2.1. Patients

A prospective study was undertaken with 32 consecutive patients
who were scheduled to undergo high ligation of the fistula tract by the
lateral approach at our institute, between December 2015 and July
2017. Patients deemed as candidates for this surgical technique were
those who had a simple transsphincteric fistula or those who had a
complex transsphincteric fistula with a possible risk of incontinence
after fistula surgery. Patients with an anal fistula of supraphincteric or

extrasphincteric type were not included in this study. The following
were excluded: patients with an immature fistula tract, active sepsis
around the fistula tract, or fistulas associated with Crohn's disease.
Patients with other anorectal diseases such as hemorrhoids or anal
fissure were also excluded. Initially, 32 patients were enrolled for the
study. During surgery, however, four patients were found to have an
immature fistula tract or active sepsis around the tract and, thus, were
excluded. Therefore, 28 patients were finally included in the study. All
operations were performed by a single certified colorectal surgeon with
7 years of experience in unsupervised anal fistula surgery, including 20
cases of the original LIFT technique. All the patients were informed
about the procedure, and their written consent for the operation and
research was obtained. Ethical approval was also obtained.

2.2. Assessment

All the patients were examined by one colorectal surgeon in the
outpatient clinic. Before surgery, all the patients underwent endoanal
ultrasonography and were evaluated regarding the types and shapes of
the fistula tract(s). Fistula types were determined according to the Parks
classification [24]. Fistulas were classified as complex if any of the
following conditions were present: multiple fistula tracts, a recurrent
fistula, an anterior fistula in a woman, and a fistula tract crossing>
30% of the external anal sphincter [25]. Patients with only simple or
complex transsphincteric fistulas were included in the study. The Cle-
veland Clinic Florida Fecal Incontinence (CCF-FI) score (0−20) [26]
was used to evaluate the patients' continence statuses, which were
measured before and 6 months after surgery. A score of 1 or 2 was
defined as minor incontinence; a score of 3, as moderate incontinence;
and a score of> 4, as major incontinence. Colonoscopy was performed
preoperatively whenever possible. Preoperative anorectal manometry
was performed using an eight-channel transducer (PIP-4-8SS; Mui Sci-
entific, Ontario, Canada). Maximal resting and squeeze pressures were
measured using a stationary pull-through technique.

Primary wound healing was defined as complete epithelialization of
the external wound without any discharge or discomfort. Postoperative
ultrasonography was performed to confirm healing if the healing was
uncertain. Failed healing was defined as a non-healing wound up to 2
months after surgery. Recurrence was defined as reappearance of a

Fig. 1. Comparison of the original LIFT technique (a)
and high ligation of the anal fistula tract by the lateral
approach (b). The arrows indicate the direction of the
dissection. Adapted and redrawn with permission from
T.A. Chen et al. Colorectal Dis. 2012, 14, e627-e630.
Copyright © 2012 The Authors. Colorectal Disease ©
2012 The Association of Coloproctology of Great
Britain and Ireland.
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along the intersphincteric groove, and meticulous dissection is per-
formed through the intersphincteric space to identify the fistula tract.
When the fistula tract is encountered, it is hooked up and suture ligated
with absorbable sutures (Fig. 1a) [11]. However, meticulous dissection
through the intersphincteric space to identify the fistula tract during
LIFT is a difficult procedure owing to the narrow field of view [12,20],
and the intersphincteric incision site can be contaminated by fecal
materials and infected [17,21,22].

To overcome these disadvantages of the LIFT technique, Chen et al.
[23] introduced a modified procedure referred to as “high ligation of
the fistula track by lateral approach” in 2012. In this procedure, they
did not create an intersphincteric incision but instead dissected from
the external opening, along the fistula tract, toward the internal
opening (lateral approach; Fig. 1b). Chen et al. performed this proce-
dure for 10 patients with transsphincteric anal fistulas, and successful
closure was achieved in eight patients (80%) without any continence
problems after 7 months of median follow-up. As a sphincter-preserving
surgery, the procedure showed encouraging results, but the number of
patients in the study was too small and a long-term follow-up was not
possible. Therefore, we conducted this study to confirm the usefulness
of this sphincter-saving procedure. We enrolled more patients with a
longer period of follow-up. We used the same surgical procedure as that
used by Chen et al. [23], except that we doubly ligated the fistula tract
instead of using suture ligation. We hypothesized that this lateral-ap-
proach technique could be an effective sphincter-preserving surgical
method with healing rates similar to those of the original LIFT tech-
nique.

2. Materials and methods

2.1. Patients

A prospective study was undertaken with 32 consecutive patients
who were scheduled to undergo high ligation of the fistula tract by the
lateral approach at our institute, between December 2015 and July
2017. Patients deemed as candidates for this surgical technique were
those who had a simple transsphincteric fistula or those who had a
complex transsphincteric fistula with a possible risk of incontinence
after fistula surgery. Patients with an anal fistula of supraphincteric or

extrasphincteric type were not included in this study. The following
were excluded: patients with an immature fistula tract, active sepsis
around the fistula tract, or fistulas associated with Crohn's disease.
Patients with other anorectal diseases such as hemorrhoids or anal
fissure were also excluded. Initially, 32 patients were enrolled for the
study. During surgery, however, four patients were found to have an
immature fistula tract or active sepsis around the tract and, thus, were
excluded. Therefore, 28 patients were finally included in the study. All
operations were performed by a single certified colorectal surgeon with
7 years of experience in unsupervised anal fistula surgery, including 20
cases of the original LIFT technique. All the patients were informed
about the procedure, and their written consent for the operation and
research was obtained. Ethical approval was also obtained.

2.2. Assessment

All the patients were examined by one colorectal surgeon in the
outpatient clinic. Before surgery, all the patients underwent endoanal
ultrasonography and were evaluated regarding the types and shapes of
the fistula tract(s). Fistula types were determined according to the Parks
classification [24]. Fistulas were classified as complex if any of the
following conditions were present: multiple fistula tracts, a recurrent
fistula, an anterior fistula in a woman, and a fistula tract crossing>
30% of the external anal sphincter [25]. Patients with only simple or
complex transsphincteric fistulas were included in the study. The Cle-
veland Clinic Florida Fecal Incontinence (CCF-FI) score (0−20) [26]
was used to evaluate the patients' continence statuses, which were
measured before and 6 months after surgery. A score of 1 or 2 was
defined as minor incontinence; a score of 3, as moderate incontinence;
and a score of> 4, as major incontinence. Colonoscopy was performed
preoperatively whenever possible. Preoperative anorectal manometry
was performed using an eight-channel transducer (PIP-4-8SS; Mui Sci-
entific, Ontario, Canada). Maximal resting and squeeze pressures were
measured using a stationary pull-through technique.

Primary wound healing was defined as complete epithelialization of
the external wound without any discharge or discomfort. Postoperative
ultrasonography was performed to confirm healing if the healing was
uncertain. Failed healing was defined as a non-healing wound up to 2
months after surgery. Recurrence was defined as reappearance of a

Fig. 1. Comparison of the original LIFT technique (a)
and high ligation of the anal fistula tract by the lateral
approach (b). The arrows indicate the direction of the
dissection. Adapted and redrawn with permission from
T.A. Chen et al. Colorectal Dis. 2012, 14, e627-e630.
Copyright © 2012 The Authors. Colorectal Disease ©
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Fistule anale: au-delà du séton
Procédure de LIFT(suite)

fistula after primary wound healing had occurred. Successful closure
was defined as definitive wound healing of the fistula that had not
exhibited failed healing or recurrence after the initial surgery.

2.3. Operative technique

All the patients who underwent fistula surgery were admitted on the
day of surgery. Glycerin enema was performed. All the procedures were
performed in the prone jackknife position under spinal anesthesia. The
buttocks were retracted laterally with tapes. The surgical site was
cleansed with 10% povidone-iodine solution. The location of the in-
ternal opening was identified by gently probing the fistula tract or by
hydrogen peroxide (H2O2) injection through the external opening
(Fig. 2a). An encircling incision was made around the external fistula
opening, and dissection was started from the external opening, along
the fistula tract, toward the internal opening. Meticulous dissection was
performed around the fistula tract so as not to injure the sphincter
muscle, and this was continued until the distal part of the internal

sphincter was separated from the fistula tract (Fig. 2b). When the dis-
section was finished, a mosquito clamp was applied to the separated
fistula tract as proximally as possible. The fistula tract was then doubly
ligated with Vicryl 2-0 or 3-0 at the proximal part of the clamp (Fig. 2c).
The distal part of the ligated fistula tract was resected using Metzen-
baum scissors. Hemostasis was achieved using standard unipolar cau-
tery. A cored-out wound was left open for drainage (Fig. 2d). In patients
with multiple fistula tracts, the procedure described above was re-
peated for each fistula tract.

2.4. Postoperative management and follow-up

The patients were discharged the day after surgery, on a regular
diet. They were instructed to perform a sitz bath two or three times a
day until the wound healed. All patients were prescribed analgesics,
stool softeners, and oral amoxicillin/clavulanate and metronidazole for
one week. The patients were given follow-ups and examined at the
surgical outpatient clinic by the operating surgeon 1, 2, 3, 4, 6, 8, and
12 weeks after surgery and every 3 months thereafter. At each visit, the
patient's wound and continence status were examined and recorded.
The median healing time was analyzed only for patients who achieved
primary healing after surgery. The main outcome measured was pri-
mary healing rate, and secondary outcome measures included recur-
rence, fecal incontinence, and other wound complications. The article
has been reported in line with the STROCSS criteria [27].

3. Results

3.1. Clinical characteristics of the patients

The median age of the 28 patients was 44 years (range, 21–75
years). Twenty-two patients were male (79%). Of the 28 patients with
transsphincteric anal fistula(s), 9 (32%) were classified as having a
complex anal fistula for the following reasons: multiple fistula tracts in
three patients (11%), high transsphincteric fistulas in three (11%),
anterior fistulas in two women (7%), and recurrence after a previous
staged fistulotomy using a cutting seton and resultant fecal soiling in
one (3%; Table 1). The median follow-up time was 16 months (range,
8–27 months), and no patients were lost to follow-up during the study
period (Table 2).

Fig. 2. Surgical steps of high ligation of the anal fistula tract by the lateral
approach. (a) Identification of the external opening and fistula tract for the
transsphincteric anal fistula. (b) The fistula tract is dissected from the external
opening toward the internal opening. (c) The fistula tract is doubly ligated with
Vicryl 3-0. (d) The distal part of the ligation is removed, and the cored-out
wound is left open for drainage. The arrow indicates the intersphincteric
groove. Adapted and redrawn with permission from T.A. Chen et al. Colorectal
Dis. 2012, 14, e627-e630. Copyright © 2012 The Authors. Colorectal Disease ©
2012 The Association of Coloproctology of Great Britain and Ireland.

Table 1
Clinical characteristics of the patients (n=28).
Median age, years 44 (21–75)
Sex
Male 22 (79%)
Female 6 (21%)

Type of fistula
Simple transsphincteric 19 (68%)
Complex transsphincteric 9 (32%)

Location of fistula
Anterior 6 (21%)
Posterior 14 (50%)
Lateral 5 (18%)
Multiple 3 (11%)

Prior anorectal operation
None 22 (79%)
Incision and drainage for anal abscess 5 (18%)
Staged fistulotomy using a cutting seton for anal fistula 1 (3%)

MRP (cmH2O) 104.1 ± 24.5
MSP (cmH2O) 196.2 ± 57.2
Mean preoperative CCF-FI score 0.1 ± 0.378

Data are presented as number (range), number (percentage), or mean ±
standard deviation.
MRP, Maximal resting pressure; MSP, Maximal squeeze pressure; CCF-FI,
Cleveland Clinic Florida Fecal Incontinence.
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3.2. Primary wound healing

Of the 28 patients, 26 (93%) attained primary wound healing, with
a median healing time of 4 weeks (range, 3–7 weeks). The other two
patients (7%) did not heal up to 2 months after surgery, so they re-
ceived a staged fistulotomy using a cutting seton at that time and at-
tained complete healing without any complications thereafter (CCF-FI
score of 0; Table 2).

3.3. Recurrence

Of the 26 patients who achieved primary healing, five (18%) had
recurrence with a median recurrence time of 6 months (range, 2–23
months). Three recurrent patients were treated with a staged fistu-
lotomy using a cutting seton and the other two were treated with a
staged drainage seton [28]. Four of the five patients attained complete
healing without any complications, but one who was treated with a
staged fistulotomy with a cutting seton developed mild incontinence 13
months after surgery (CCF-FI score of 2). Finally, successful fistula
closure was possible in 21 patients (75%; Table 2).

3.4. Fecal incontinence

The fecal incontinence score of the patient who had fecal soiling
before primary surgery (lateral-approach technique) was 2 (minor in-
continence), which did not change after primary surgery. The scores of
the other 27 patients before primary surgery were all 0, which did not
change after primary surgery.

3.5. Other wound complications

There were no other postoperative wound complications such as
bleeding, severe pain, or anal pruritus (Table 2).

4. Discussion

In our study, the success rate of the lateral-approach technique was
75%, similar to the result of Chen et al. [23]. This value was also similar
to the results of other reports on the original LIFT technique [12–18].
Of the 28 patients who underwent this lateral-approach technique, two
did not heal up to 2 months after surgery, which we defined as “failed
healing.” We believe that breakdown of the ligated internal opening or
unnoticed injury to the anal mucosa or fistula tract during surgery
could be the reasons for this. The breakdown of the closed wound may
be due to the tearing of the weak portion of the fistula tract or knot
slippage during defecation.

Of the 26 patients who achieved primary healing within 2 months

after surgery, five had a recurrence. The median recurrence time was 6
months (range, 2–23 months), and one patient experienced a recur-
rence 23 months after surgery. Thus, we suggest that a longer follow-up
period is necessary after undergoing the lateral-approach technique.
Possible reasons for recurrence are as follows. First, we believe that the
remaining septic focus near the internal opening was the most im-
portant cause of recurrence in our study patients because the fistula
tract near the internal opening was not removed but only ligated in this
lateral-approach procedure. Second, we may have failed to identify the
internal fistula opening or may have missed tiny secondary fistula tracts
budding from the primary tract. Garcia-Aguilar et al. [2] reported that
lack of identification of the internal fistula opening was significantly
associated with recurrence after fistula surgery. Seow-Choen et al. [29]
also suggested that mistaken assessment of the primary fistula tract is a
common cause of recurrence after fistula surgery. In this study, we
evaluated the types of fistula tract(s) by using only preoperative en-
doanal ultrasonography without performing rectal MRI, and this may
have partially reduced the accuracy of the preoperative evaluation of
fistula tract(s). Therefore, the surgeon may have missed some sec-
ondary tracts during dissection along the primary tract in some pa-
tients. We believe, however, that secondary tracts can be found more
easily using this lateral-approach procedure than using the original
LIFT technique because the primary tract is delineated better by the
lateral approach.

Of the 28 patients included in our study, none complained of any de
novo fecal incontinence symptoms after undergoing the lateral-ap-
proach technique. During our procedure, the operator did not cut the
anal sphincter but dissected and cored along the sphincter muscles to-
ward the internal opening. The surgeon endeavored to minimize
thermal injury to the encircling anal sphincter during dissection. Chen
et al. also reported that their study patients showed no fecal incon-
tinence after the same procedure. The results of Chen et al. [23] and
ours suggest that this surgical technique is a valuable sphincter-pre-
serving procedure. Garcia-Aguilar et al. [2] stated that sex, fistula type,
and amount of muscle encircled by the fistula tract are major factors
associated with incontinence after fistula surgery. In addition, Jordán
et al. [30] explained that transsphincteric fistulas are more vulnerable
to continence disorders after fistula surgery than intersphincteric fis-
tulas. Thus, we suggest that sphincter-preserving treatment should be
considered for patients with transsphincteric fistulas, especially those
with a high internal opening with a high risk of incontinence after
surgery. For patients with a high internal opening, dissection proce-
dures to find the fistula tract through an intersphincteric incision could
be technically difficult owing to the significant depth of the fistula tract
[31]. However, dissection along the external fistula tract by the lateral
approach is more easily performed and the internal fistula tract can be
accessed more easily than with the original LIFT technique.

Toyonaga et al. [32] demonstrated that a multiple surgical drainage
history for anal infection is an independent risk factor of incontinence
after fistula surgery. They explained that anal function impairment due
to prolonged inflammation, small nerve injuries and scar tissue for-
mation after repeated surgical drainage were possible reasons for their
results. One of our study patients had mild incontinence due to a history
of staged fistulotomy using a cutting seton, and his CCF-FI score did not
deteriorate after our surgical treatment. We believe, therefore, that the
lateral-approach technique is a good treatment option for patients with
a high risk of postoperative incontinence.

Originally, the LIFT technique was performed in the intersphincteric
space only, but Shanwani et al. [13] later combined the LIFT technique
with coring out of the external fistula tract and reported that primary
healing was possible in 82.2% of the patients, with a median healing
time of 7 weeks. They suggested that removing the external fistula tract
by coring out after the LIFT procedure would prevent perianal sinus
formation in the epithelialized external tract remnant. We agree with
Shanwani el al. that coring out the external tract may prevent perianal
sinus formation and facilitate wound healing after surgery. However,

Table 2
Treatment results (n=28).
Successful closure 21 (75%)
Treatment failure 7 (25%)
Failed healing (≤2 months) 2 (7%)
Recurrence (> 2 months) 5 (18%)

Median healing time, weeks 4 (3–7)
Median recurrence time, months 6 (2–23)
Median follow-up, months 16 (8–27)
Postoperative complications
Fecal incontinence 0 (0%)
Bleeding 0 (0%)
Severe pain 0 (0%)
Anal pruritus 0 (0%)

Median operative time, minutes 28 (17–65)
Mean postoperative CCF-FI score 0.1 ± 0.378

Data are presented as number (percentage), number (range), or
mean ± standard deviation.
CCF-FI, Cleveland Clinic Florida Fecal Incontinence.
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A B S T R A C T

Background: Ligation of the intersphincteric fistula tract (LIFT) is a sphincter-preserving operation for anal
fistulas. Although it has advantages in preserving continence after surgery, it is difficult to perform owing to the
narrow field of view. We performed a modified surgical procedure based on the LIFT to overcome these
drawbacks.
Materials and methods: Twenty-eight patients who were scheduled to undergo high ligation of the anal fistula
tract by the lateral approach for the treatment of transsphincteric anal fistulas were prospectively studied.
Instead of making a new stab incision on the intersphincteric groove, we dissected along the fistula tract from the
external opening until the intersphincteric space appeared. The fistula tract was then ligated close to the internal
anal sphincter with absorbable sutures, and the distal part of the ligation was cut off. A cored-out wound was left
open for drainage.
Results: The median follow-up was 16 months (range, 8–27 months). Of the 28 patients, 19 (68%) had simple
transsphincteric fistulas and 9 (32%) had complex transsphincteric fistulas. Successful fistula closure was
achieved in 21 patients (75%), with a median healing time of 4 weeks (range, 3–7 weeks). None of the patients
complained of any incontinence symptoms after the procedure. Of the seven patients (25%) who failed to heal
successfully, two (7%) did not heal up to 2 months after surgery and five (18%) experienced recurrence after
complete healing.
Conclusion: High ligation of the anal fistula tract by lateral approach may be a useful sphincter-sparing proce-
dure for transsphincteric anal fistulas.

1. Introduction

Anal fistula is an anorectal disease that is difficult to manage. The
goals of anal fistula treatment are to eliminate the primary septic focus
of the fistula tract and to prevent functional deficit after the treatment.
Fistulotomy has high success rates of healing the fistula (93–100%)
[1,2] but has variable risks of incontinence (10–50%) due to direct
cutting of the anal sphincter [2,3]. The use of a cutting seton or staged
fistulotomy has been associated with fecal incontinence rates of ap-
proximately 5%–30% despite gradual cutting of the sphincter [4–7].
High incontinence rates due to sphincter injury degrade the quality of
life of patients. Accordingly, various sphincter-saving procedures have
been introduced to overcome postoperative continence problems.

Advancement flaps can be performed by occluding the internal fistula
opening with a mucosal flap, with minimal injury to the internal
sphincter. However, the recurrence rates after these procedures range
from 7% to 37%, and 5%–8% of patients complain of postoperative
incontinence [3,8]. Some sphincter-saving procedures such as use of an
anal fistula plug or fibrin glue injection are rarely associated with in-
continence. However, they have disappointing success rates (20–80%)
[9,10].

Recently, ligation of the intersphincteric fistula tract (LIFT) was
introduced as a new sphincter-preserving procedure by Rojanasakul
et al. [11]. This procedure has better success rates (57–94%) than the
other sphincter-preserving techniques and has rarely causes continence
problems [12–19]. During the LIFT procedure, an incision is made
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along the intersphincteric groove, and meticulous dissection is per-
formed through the intersphincteric space to identify the fistula tract.
When the fistula tract is encountered, it is hooked up and suture ligated
with absorbable sutures (Fig. 1a) [11]. However, meticulous dissection
through the intersphincteric space to identify the fistula tract during
LIFT is a difficult procedure owing to the narrow field of view [12,20],
and the intersphincteric incision site can be contaminated by fecal
materials and infected [17,21,22].

To overcome these disadvantages of the LIFT technique, Chen et al.
[23] introduced a modified procedure referred to as “high ligation of
the fistula track by lateral approach” in 2012. In this procedure, they
did not create an intersphincteric incision but instead dissected from
the external opening, along the fistula tract, toward the internal
opening (lateral approach; Fig. 1b). Chen et al. performed this proce-
dure for 10 patients with transsphincteric anal fistulas, and successful
closure was achieved in eight patients (80%) without any continence
problems after 7 months of median follow-up. As a sphincter-preserving
surgery, the procedure showed encouraging results, but the number of
patients in the study was too small and a long-term follow-up was not
possible. Therefore, we conducted this study to confirm the usefulness
of this sphincter-saving procedure. We enrolled more patients with a
longer period of follow-up. We used the same surgical procedure as that
used by Chen et al. [23], except that we doubly ligated the fistula tract
instead of using suture ligation. We hypothesized that this lateral-ap-
proach technique could be an effective sphincter-preserving surgical
method with healing rates similar to those of the original LIFT tech-
nique.

2. Materials and methods

2.1. Patients

A prospective study was undertaken with 32 consecutive patients
who were scheduled to undergo high ligation of the fistula tract by the
lateral approach at our institute, between December 2015 and July
2017. Patients deemed as candidates for this surgical technique were
those who had a simple transsphincteric fistula or those who had a
complex transsphincteric fistula with a possible risk of incontinence
after fistula surgery. Patients with an anal fistula of supraphincteric or

extrasphincteric type were not included in this study. The following
were excluded: patients with an immature fistula tract, active sepsis
around the fistula tract, or fistulas associated with Crohn's disease.
Patients with other anorectal diseases such as hemorrhoids or anal
fissure were also excluded. Initially, 32 patients were enrolled for the
study. During surgery, however, four patients were found to have an
immature fistula tract or active sepsis around the tract and, thus, were
excluded. Therefore, 28 patients were finally included in the study. All
operations were performed by a single certified colorectal surgeon with
7 years of experience in unsupervised anal fistula surgery, including 20
cases of the original LIFT technique. All the patients were informed
about the procedure, and their written consent for the operation and
research was obtained. Ethical approval was also obtained.

2.2. Assessment

All the patients were examined by one colorectal surgeon in the
outpatient clinic. Before surgery, all the patients underwent endoanal
ultrasonography and were evaluated regarding the types and shapes of
the fistula tract(s). Fistula types were determined according to the Parks
classification [24]. Fistulas were classified as complex if any of the
following conditions were present: multiple fistula tracts, a recurrent
fistula, an anterior fistula in a woman, and a fistula tract crossing>
30% of the external anal sphincter [25]. Patients with only simple or
complex transsphincteric fistulas were included in the study. The Cle-
veland Clinic Florida Fecal Incontinence (CCF-FI) score (0−20) [26]
was used to evaluate the patients' continence statuses, which were
measured before and 6 months after surgery. A score of 1 or 2 was
defined as minor incontinence; a score of 3, as moderate incontinence;
and a score of> 4, as major incontinence. Colonoscopy was performed
preoperatively whenever possible. Preoperative anorectal manometry
was performed using an eight-channel transducer (PIP-4-8SS; Mui Sci-
entific, Ontario, Canada). Maximal resting and squeeze pressures were
measured using a stationary pull-through technique.

Primary wound healing was defined as complete epithelialization of
the external wound without any discharge or discomfort. Postoperative
ultrasonography was performed to confirm healing if the healing was
uncertain. Failed healing was defined as a non-healing wound up to 2
months after surgery. Recurrence was defined as reappearance of a

Fig. 1. Comparison of the original LIFT technique (a)
and high ligation of the anal fistula tract by the lateral
approach (b). The arrows indicate the direction of the
dissection. Adapted and redrawn with permission from
T.A. Chen et al. Colorectal Dis. 2012, 14, e627-e630.
Copyright © 2012 The Authors. Colorectal Disease ©
2012 The Association of Coloproctology of Great
Britain and Ireland.
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Introduction
Fistula-in-ano is a common anorectal disease. The preva-
lence varies among different populations, and the true 
prevalence is unknown.1,2 Population-based studies have 
revealed an annual incidence of fistula-in-ano of 6.8 to 
10.0 per 100 000 persons.3 However, Zanotti et al2

reported an annual incidence ranging from 1.2 to 2.8 per 
10 000 persons in 4 countries of the European Union.

The aims of anal fistula treatment are to drain the infec-
tion, eradicate the fistula tract, prevent recurrence, and 
preserve continence. Simple anal fistulas are easily treated 
by fistulotomy or fistulectomy with a success rate of up to 
100%.4 However, complex cryptoglandular anal fistulas 
are difficult to treat because of the high rate of recurrence 
and postoperative morbidity.5 The main objective in the 
treatment of complex cryptoglandular anal fistulas is heal-
ing without impairment of fecal continence.6 A cutting 

seton has been used to manage complex anal fistulas and 
avoid fecal incontinence and recurrence.7 However, 
Hämäläinen and Sainio8 reported a 63% incidence rate of 
minor anal incontinence (ie, impaired control of flatus, 
soiling of undergarments, and occasional incontinence of 
liquid stool), with a recurrence rate of 6%.

In an attempt to preserve fecal continence, various 
sphincter-preserving procedures such as video-assisted 
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Permacol Collagen Paste Injection for 
Treatment of Complex Cryptoglandular 
Anal Fistulas: An Observational Cohort 
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Abstract
Background. Permacol paste injection is a novel treatment approach for complex cryptoglandular anal fistulas. This study
was performed to evaluate the long-term clinical outcomes of treatment with Permacol paste for complex cryptoglandular 
fistulas. Methods. Patients with primary or recurrent complex cryptoglandular anal fistulas treated with Permacol paste from 
2014 to 2016 were retrospectively analyzed. Results. A total of 46 patients (median age, 41.3 years; 21 female) underwent 
Permacol paste injection; 20 patients (43%) had previously undergone failed fistula surgery. The patients had experienced 
anal fistula-related symptoms for a median of 10 weeks (range, 3-50 weeks). All patients had a draining seton in situ for 
a median of 10 weeks (range, 4-46 weeks). The median follow-up time was 24 months (range, 1-25 months). At the 
1-month follow-up, 2 patients had paste extrusion and 2 had anal abscesses. The mean preoperative Continence Grading 
Scale score was 1.10 ± 1.40, and that at 3 months postoperatively was 1.13 ± 1.39 (P = .322). There was a significant 
difference in the preoperative and the 1- and 3-month postoperative pain scores (P < .001). At the 24-month follow-up, 
the healing rate was 50% (n = 23). A total of 19 patients (41%) with a recurrent fistula after failed Permacol paste injection 
required additional operative procedures. The satisfaction rate at the 2-year follow-up was 65%. Conclusion. Permacol paste 
injection is minimally invasive and technically easy to perform. It can be considered as a viable and reasonable option for 
the treatment of complex cryptoglandular anal fistulas in patients with fecal continence disorders.
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Exclusion criteria

Studies only involving patients with other types of perianal
fistulas (low fistulas, related to Crohn’s disease, traumatic)
were excluded. Studies reporting on several types of fistulas
were included, but data on these other types of fistulas were
not used. Studies were excluded if no outcomes of interest
were reported, or if insufficient data were published to
extract the necessary data. Studies involving children were
excluded.

Outcomes

The primary outcome was the recurrence rate. Secondary
outcomes included continence level, quality of life and com-
plications. Complications included: abscess formation, bleed-
ing, urinary tract infections and re-operations.

Data extraction

Two reviewers independently extracted data from the selected
articles on predefined forms. Data included name of the au-
thors, year of publication, study design, characteristics of the
patient population, characteristics of the included fistula
type(s), in- and exclusion criteria, number of patients, and all
data related to the defined outcomes.

Study quality

Two reviewers independently assessed the risk of bias in all
selected studies. The Cochrane Collaboration’s tool for
assessing risk of bias was used. Studies were classified as
having low risk of bias, high risk of bias and unclear risk of
bias. Any disagreement between reviewers was solved by
consensus.

Fig. 3 Mucosa advancement
flap. a Fistulectomy up to the
sphincter muscle (1), debriding of
the fistula tract (2), preparing the
advancement flap with excision
of the opening in the flap (3),
closure of the internal fistula
opening (4). b Re-fixation of the
mucosa advancement flap over
the internal opening

Fig. 4 Injection of material into the fistula tract: injection of platelet-rich
plasma, fibrin glue or stem cells into the fistula tract after performing a
mucosal advancement flap and fistulectomy Fig. 5 Fistula plug

Int J Colorectal Dis (2015) 30:583–593 585

1 

1 



Fistule anale: au-delà du séton
Bouchon pour fistule(ss-muqueuse porcine)

Modern management of anal fistula

Elsa Limura, Pasquale Giordano

Elsa Limura, Pasquale Giordano, Department of Colorectal 
Surgery, Whipps Cross Hospital, Barts Health NHS Trust, 
London E11 1NR, United Kingdom
Author contributions: Limura E acquisition of data, management 
of the database, data analysis and interpretation, drafting and 
revising; Giordano P conception and design, drafting and 
revising.
Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/
Correspondence to: Pasquale Giordano, MD FRCS, 
Department of Colorectal Surgery, Whipps Cross Hospital, Barts 
Health NHS Trust, Whipps Cross road, London E11 1NR, 
United Kingdom. p.giordano@londoncolorectal.org
Telephone: +44-20-85356656
Fax: +44-20-85356656
Received: August 11, 2014
Peer-review started: August 11, 2014
First decision: August 27, 2014
Revised: October 6, 2014
Accepted: November 7, 2014
Article in press: November 11, 2014
Published online: January 7, 2015 

Abstract
Ideal surgical treatment for anal fistula should aim 
to eradicate sepsis and promote healing of the tract, 
whilst preserving the sphincters and the mechanism 
of continence. For the simple and most distal fistulae, 
conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
well accepted in clinical practise. However, for the 
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains 
about damaging the sphincter and subsequent poor 
functional outcome, which is quite inevitable following 
conventional surgical treatment. For this reason, over 

the last two decades, many sphincter-preserving 
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal 
fistula. Another technique, the anal fistula plug, 
derived from porcine small intestinal submucosa, is 
safe but modestly effective in long-term follow-up, 
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract. 
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its 
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted 
anal fistula treatment procedures, respectively using 
laser and electrode energy, are expensive and yet to 
be thoroughly assessed in clinical practise. Recently, a 
therapy using autologous adipose-derived stem cells 
has been described. Their properties of regenerating 
tissues and suppressing inflammatory response must be 
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review 
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques.  

Key words: Anal fistula management; Ligation of 
intersphincteric fistula tract; Plug; Fibrin glue; Fistula 
laser closure; Video-assisted anal fistula treatment; 
Adipose-derived stem cells
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Core tip: We present a review with a critical appraisal 
on the modern procedures for anal fistula which aims 
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the 
new designed GORE BioA® plug, Fibrin glue, Fistula 
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Abstract
Ideal surgical treatment for anal fistula should aim 
to eradicate sepsis and promote healing of the tract, 
whilst preserving the sphincters and the mechanism 
of continence. For the simple and most distal fistulae, 
conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
well accepted in clinical practise. However, for the 
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains 
about damaging the sphincter and subsequent poor 
functional outcome, which is quite inevitable following 
conventional surgical treatment. For this reason, over 

the last two decades, many sphincter-preserving 
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal 
fistula. Another technique, the anal fistula plug, 
derived from porcine small intestinal submucosa, is 
safe but modestly effective in long-term follow-up, 
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract. 
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its 
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted 
anal fistula treatment procedures, respectively using 
laser and electrode energy, are expensive and yet to 
be thoroughly assessed in clinical practise. Recently, a 
therapy using autologous adipose-derived stem cells 
has been described. Their properties of regenerating 
tissues and suppressing inflammatory response must be 
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review 
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques.  
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Core tip: We present a review with a critical appraisal 
on the modern procedures for anal fistula which aims 
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the 
new designed GORE BioA® plug, Fibrin glue, Fistula 
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reports a success rate ranging from 24% to 88% with a 
mean follow-up of  8 mo. A possible explanation for this 
discrepancy could be differences in patient selection and 
variation of  the technique with respect to placement of  
the plug, bowel preparation, suture material, or coverage 
of  the primary opening. For this reason, in an attempt 
to standardize the indications for use of  bioprosthetic 
AFP and techniques for its placement, a consensus 
conference was held in 2007. According to that, the use 
of  AFP should be recommended in transphincteric anal 
fistulae without any acute inflammation or infection. It 
was also suggested that a frequent issue affecting the 
AFP procedure, is a failure in technique of  the plug 
placement[60].

Because of  the fixation problem with the use of  AFP, 

a new absorbable plug that could be better fixated, thanks 

to its design, has been introduced. The GORE BioA
® fistula plug (W.L. GORE and Associated Flagstaff, 
Arizona, United States) is composed of  a bio-absorbable 
monofilamentos compound with polyglycolic acid: 
trimethylene carbonate. Histological assessment confirms 

that the material is completely absorbed by 7 mo with no 
chronic inflammatory response evidence

[61]. It is a 6 arms 
plug, of  a length of  9 cm attached to a circular disc. The 
disc is meant to be sutured at the internal opening and, if  
necessary, some of  the arms can be cut to fit to the fistula 

tract. After its disc is fixed to the internal opening by 2-3 

absorbable stitches, a mucosa/submucosa flap, proximal 

to the internal opening, is raised to cover the suture.
To date, there are only 4 published studies assessing 

the GORE plug (Table 3). One of  them retrospectively 
compared a series of  patients treated with the Surgis 
AFP with those treated with GORE BioA® plug[61]. It 
reports that the patients treated with BioA® plug have 

and inserted it into anal fistula in the attempt to achieve 

closure. Surgisis is a biocompatible material and has been 
documented to have an inherent resistance to infections 
in contaminated abdominal wounds in 2 series[42,43].

The technique of  plug deployment is as follows: the 
tract is gently debrided with a curette and irrigated with 
hydrogen peroxide. The tapered end of  the fistula plug 

is then tied to a probe and dragged through from the 
internal opening to the external. It is then pulled out to 
fit to the tract and anchored to the mucosa/submucosa 

and the internal sphincter at the primary opening with 
a “figure of  8” stitch to be eventually incorporated with 

the mucosa of  anorectum and closure of  the internal 
opening.

Johnson et al[41] prospectively compared 2 cohort 
group of  patients undergoing plug procedure or fibrin 
glue closure. They reported an 87% of  healing rate on 
the plug group, against 40% on the fibrin glue group. 
These initial results attracted significant interest in 
this technique, but such success rates have not been 
reproduced since (Table 2). Early implant extrusion has 
been reported as one of  the most consistent reasons 
for failure[59]. It is also of  crucial importance for such 
a procedure using biomaterials, that adequate removal 
of  any chronic granulation or septic tissue lining the 
fistula tract is carried out, to initiate the healing process 

and allow migration of  fibroblasts and endothelial cells. 

Another prospective randomized comparative trial 
was directed by Ortiz et al[55]. In this trial, 15 patients 
underwent plug insertion while 16 underwent an 
endorectal advancement flap (EAF) procedure. After 
12 mo of  follow-up, a large number of  recurrences in 
the plug group (12 of  15 against 2 of  16 in EAF group) 
led to the premature closure of  the trial. The literature 

 Table 2  Published studies on anal fistula plug     

Ref. Type of study No. Patients Success rate Follow-up (mo)

Johnson et al[41] Prospective 15 87%   7
Non-randomized  
Controlled trial

Champagne et al[44] Prospective 46 83% 12
O’Connor et al[45] Prospective 20 (Crohn’s) 80% 10
Van Koperen et al[46] Prospective 17 42%   7
Ellis[47] Retrospective 18 (5 rectovaginal) 88%   6
Lawes et al[48] Retrospective 17 plug 66%      7.4

3 pug+flap
Ky et al[49] Prospective 44 plug+flap    54.6%      6.5
Schwandner et al[50] Prospective 19 (7 Crohn’s) 61% overall   9

45.5% cryptoglandular
85.7% Crohn’s

Garg[51] Prospective 21 71% 10
Christoforidis et al[52] Retrospective 47 43%      6.5
Thekkinkattil et al[53] Prospective 43 44% 11
Safar et al[54] Retrospective 35 14%   4
Ortiz et al[55] Prospective

Randomized trial
31 cryptoglandular:

-15 plug
-16 endorectal-advancement 

flap (EAF)

20% (plug group)
87.5% (EAF)

12

El-Gazzaz et al[56] Retrospective 33 25%      7.4
Chan et al[57] Prospective 44 50%    10.5
Cintron et al[58] Prospective 73    42.5% 15
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Abstract
Ideal surgical treatment for anal fistula should aim 
to eradicate sepsis and promote healing of the tract, 
whilst preserving the sphincters and the mechanism 
of continence. For the simple and most distal fistulae, 
conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
well accepted in clinical practise. However, for the 
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains 
about damaging the sphincter and subsequent poor 
functional outcome, which is quite inevitable following 
conventional surgical treatment. For this reason, over 

the last two decades, many sphincter-preserving 
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal 
fistula. Another technique, the anal fistula plug, 
derived from porcine small intestinal submucosa, is 
safe but modestly effective in long-term follow-up, 
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract. 
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its 
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted 
anal fistula treatment procedures, respectively using 
laser and electrode energy, are expensive and yet to 
be thoroughly assessed in clinical practise. Recently, a 
therapy using autologous adipose-derived stem cells 
has been described. Their properties of regenerating 
tissues and suppressing inflammatory response must be 
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review 
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques.  
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whilst preserving the sphincters and the mechanism 
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conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
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about damaging the sphincter and subsequent poor 
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introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
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higher initial clinical success rate and this seems to be 
due to less frequent implant extrusion rather than any 
biological advantage. The overall success rate, according 
to these studies, ranges from 16% to 73%, decreasing 
with the length of  follow-up, which ranges from 2 to 
12 mo. The highest number of  patients among these 
studies, belongs to Ommer et al[64], where a group of  40 
patients underwent GORE plug insertion, with a success 
rate of  57.5%. They reported higher healing rates in 
patients with transphicteric rather than suprasphincteric 
fistulae. No negative impact on anal continence was 
observed. The other studies are small case-series and all 
of  them reporting heterogeneity of  fistula aetiology and 

variability in terms of  management of  the primary tract 
and postoperative protocols. The cost, at €500, for the 

GORE plug is relatively high. Bigger cases series and 
comparative studies with other procedure are desirable, to 
further elucidate the cost-effectiveness of  this technique.

Fibrin glue
Initial studies on fibrin glue injection for the management 

of  complex anal fistulae were promising. The first of  
these was published in 1991 by Hjortrup et al[65] and 
was the result of  a pioneering series of  treatments for 
perianal fistulae with fibrin glue. The mode of  action is 

thought to be by stimulating the growth of  fibroblasts 

and pluripotent endothelial cells into the fistula tract 
to seal it off. These cells then lay collagen and an 
extracellular matrix during the process of  wound healing. 
Early results were encouraging, but further data showed 
a very wide range of  success from as low as 14%[66] to as 
high as 74%[67]

. As many subsequent studies confirmed, 

long-term follow-up evaluation is very important when 
using fibrin glue because later follow-ups revealed the 
healing rates decrease markedly[68-70]. In their review, 
Swinscoe et al[68] noticed that, when fibrin glue was 
applied to complex fistulae in particular, it achieves a 
lower success rate (mean 70%) than simple fistulae (mean 

32%). Furthermore, shorter fistulae (< 4 cm) tend to 
recur more frequently than longer ones (> 4 cm), with 
rates of  54% as compared with 11% respectively. A 
possible explanation is that shorter fistulae do not hold 

the glue as well as longer-tract fistulae do[71]. Despite 
the absence of  impairment of  normal continence as a 

complication of  this procedure, formation of  abscesses 
and new secondary tracts have been reported with a 
incidence of  up to 3%[69,72]. As Lindsey et al[72] showed 
in a randomized comparative trial, patients treated with 
fibrin glue didn’t suffer any form of  incontinence whilst 

the group treated with conventional surgical techniques 
did, but at post-operative MRI scan review, showed non-
eradicated septic collections that potentially leads to 
secondary tracts.

Poor outcomes with fibrin glue may be explained 
with the failure of  the formed glue clot to seal the 
tract properly, due to its liquid consistency[48]. Also, as 
Buchanan et al[66] reported, there may be formation of  
abscesses that lead to longer-term recurrences. Particularly, 
this event occurs when synthetic glue (cyanoacrylate glue, 
Glubran® 2, GEM S.R.L., Viareggio, Italy) is used. This 

glue occludes the fistula and degenerates into multiple 
abscesses around the glue remnants. It still has a role in 
reinforcing suture closure of  the internal opening in other 
procedures such as VAAFT.

Fistula laser closure
The use of  laser in the treatment of  anal fistula was 
initially described in 2011 in a pilot study by Wilhelm[73]. 
This novel sphincter-saving technique uses an emitting 
laser probe [Fistula laser closure (FiLaC™), Biolitec, 
Germany], which destroys the fistula epithelium and 
simultaneously obliterates the remaining fistula tract. 
Since the main reason for surgical failure is a persistent 
fistula tract or remnants of  fistula epithelium which 
were not excised, it was postulated that the benefit of  
this newly designed radial-emitting laser probe was to 
eliminate fistula epithelium or any granulation tissue in 
a circular manner and then, to obliterate the fistula tract 

by a shrinkage effect. Simple diathermy cannot elicit 
the shrinkage effect on tissues and it’s more difficult to 

regulate its potential thermal damage on the sphincter 
muscles.

The procedure also includes the closure of  the internal 
opening by means of  an anorectal flap. When some scar 

tissue prevents that, either mucosa or anodermal flap 
is used for closure of  the internal opening. In this pilot 
study, 11 patients with cryptoglandular fistulae, underwent 

FiLaC™ procedure with an overall success of  81% at 7, 4 

Table 3  Published studies on GORE BioA fistula plug

Ref. Study design No. patients Aetiology and classification Healing-rate Follow-up (mo) Complications

Buchberg et al[61] Retrospective 10 6 cryptoglandular 54%   2 NR
Case-series 3 iatrogenic

1 HIV
de la Portilla et al[62] Prospective 19 10 high- transphincteric 16% 12 1 Acute sepsis

Case-series 9 low transphicteric 1 Urge incontinence
1 Plug extrusion

Ratto et al[63] Prospective 11 11 High- 73%   5 NR
Case-series transphincteric

Ommer et al[64] Retrospective 40 28 High-transphincteric   57.5% 12 1 Plug extrusion
Case-series 12 Suprasphincteric 1 abscess

4 Crohn’s 1 Dehiscence

Limura E et al . Modern management of anal fistula
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Statistical analysis

The standard mean difference (SMD) was calculated as the
summary statistic for continuous variables and odds ratios
(OR) were calculated for dichotomous outcomes. The mean-
ing of results was described for the different analyses. For P
values<0.05, statistical significance was assumed only if the
95 % confidence intervals did not include the value 1 for OR
or the value 0 for SMD. Between-study heterogeneity was
assessed using the χ2 and Ι2 statistics. A fixed-effects meta-
analysis was performed if study homogeneity was confirmed,
and a random-effects meta-analysis if significant heterogene-
ity was found.

Review Manager (RevMan) 5.27 (The Nordic Cochrane
Center, Copenhagen, Denmark) was used for the statistical
analyses.

Results

In total, 111 publications were found in the initial search.
Finally, 14 publications fulfilled the inclusion criteria and
were included in this review. Figure 11 shows the flow dia-
gram of study selection. The two most occurring reasons for
excluding a study were Non-RCT studies and studies not
investigating HCPF.

Table 1 shows the included studies and techniques.

Fistula plug versus mucosa advancement flap

Three RCTs were identified comparing FP andMAF [19–21].
Risk of bias was defined as low for all three studies as is
shown in Fig. 12. The same FPs were used in all studies and
the technique of creating a MAF was comparable. Thus, a
meta-analysis was performed for the primary outcome mea-
sure. The forest plot can be seen in Fig. 13. The random-
effects model was used, which did not show an advantage for
either technique concerning recurrence rate with an odds ratio
of 1.7 (95 % CI 0.12–23.41), p=0.69.

Regarding the secondary outcomes comparison using a
meta-analysis was only possible for the complication rate. A
fixed-effects model was used for this outcome, which did not
show an advantage for either technique (Fig. 14) with an odds
ratio of 0.32 (95 % CI 0.08–1.21), p=0.09.

Continence levels were objectified pre- and postoperatively
using the Vaizey scale in two studies [20, 21]; however, for one
study, the results are not extractable [20]. Both studies do not
report a significant difference in continence levels between the
techniques. The third study does not report on continence status.

Only two studies report on quality of life [20, 21]. Both use
a different questionnaire (respectively, the life quality scale
system and the SF-36 questionnaire) and do not show a
difference in quality of life between techniques.

Fig. 6 Ligation of intersphincteric fistula tract: intersphincteric access
with ligation of the fistula tract

Fig. 7 Video-assisted anal fistula treatment: insertion of endoscope with
electro-coagulation of the fistula tract

Fig. 8 Laser ablation
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Fig. 8 Laser ablation
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Background: Video-Assisted Anal Fistula Treatment (VAAFT) is a relatively new minimally invasive
videoendoscopic procedure for treating fistula-in-ano. We reviewed and performed metaanalysis to
evaluate the efficacy of this procedure.
Methods: Studies from the period 2010 to 2016 were searched in PubMed, Medline, Scopus, Embase,
Ovid, SCI database, Cochrane Central Register of Controlled Trials (CENTRAL) & Google Scholar database.
All studies which utilized VAAFT to treat fistula-in-ano were extracted. The studies in which the Cryp-
toglandular fistula were treated were included. Procedure's done in patients with Crohn's disease, pe-
diatric patients and associated malignancy were excluded from the study. The primary outcome
parameter was success rate in fistula healing and the secondary outcome parameters were operating
time, hospital stay, return to work, incontinence rate and complication rate.
Results: A total of 1378 studies were screened. Out of these, eight studies were finally included for meta-
analysis. The analysis (n ¼ 786) demonstrated a net Proportion Meta-analysis pooled rate of 76.01% (95%
CI ¼ 68.1 to 83.9) for success rate, 16.2% (95% CI ¼ 12.1 to 20.2) for complications, 44.7 min (95% CI ¼ 38.3
to 51.2) for operating time, 1e4.1 days for mean hospital stay and 1e11 days for return to work. None of
the studies reported worsening of continence levels.
Conclusions: VAAFT is a safe videoendoscopic method to treat fistula-in-ano with an overall success rate
of 76% (net Proportion Meta-analysis pooled rate). The main benefit of the procedure is minimal risk to
incontinence, minimal hospital stay and early return to work.
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1. Introduction

Complex fistula-in-ano is difficult to treat because of risk to
incontinence and higher rates of recurrence. Fistulotomy is asso-
ciated with a higher incidence of incontinence [1] whereas other
new minimally invasive methods like Anal Fistula Plug [2], Fibrin

glue [3], FiLaC laser [4], OTSC proctology [5] and Ligation of inter-
sphincteric fistula tract(LIFT) [6] are associated with high recur-
rence rates in complex fistula-in-ano.

Video-Assisted Anal Fistula treatment (VAAFT) was first devel-
oped in 2006 [7] by Piercarlo Meinero and a success rate of 87% was
reported in treating fistula-in-ano. The highlight of this procedure
was minimal risk to incontinence and low morbidity. Since then,
several studies have been published describing this procedure
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was minimal risk to incontinence and low morbidity. Since then,
several studies have been published describing this procedure
[8e15]. However, no meta-analysis has been published in the* Corresponding author. 1042, Sector-15, Panchkula, Haryana 134113, India.
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Table 1
Demographic data, the patient characteristics & Quality assessment of the included studies (n ¼ 8).

Author Total
(n)

Retro/
prospective

Sex (M/F) Age Follow up Anesthesia Method of Closure Internal opening
not found

Fistula Characteristics Inclusion Criteria Exclusion Criteria Quality
assessment
Newcastle-
Ottawa
score

Liu 11 Retrospective NR NR 1e3.2 months NR Mattress suture-10
Endo-GIA Stapler-1

NR Complex NR NR 3

Chowbey 416 Prospective NR NR 12 NR Stapler 101(24.2%) Intersphincteric (41%)
transsphincteric (34%)
suprasphincteric (22%)

NR NR 3

Mendes 8 Prospective 7 male
1 female

43(29e6) 5months SA Suture 0 Complex
Transphenctri6
Extrasphincteric2
Recurrent 2

Cryptoglandular Suspicion or diagnosis
of Crohn’, malignancy,
h/o pelvic radiotherapy

4

Walega 18 Prospective 13 male
5 females

47 10months GA 9
SA 11

Advancement flap 3
Mattress suture 15

0 Not mentioned NR NR 6

Zarin 40 NR NR NR 6months SA þ
midazolam

Suture 6(15%) Simple 16(40%)
Complex 24(60%)

NR NR 5

Selvarajan 8 7 male
1 female

42.5 NR Suture 5(62.5%) Recurrent 8
2 multiple branch

Simple and complex
fistula

Malignancy 2

Kochhar 82 Prospective 6 male
16-female

35.4(23.1e
47.7)

6 months SA Suture or Staple 23(28%) 61 low
21 high

Simple and complex
Cryptoglandular anal fistula

Crohn's Malignancy
Tuberculosis of tract
incontinence

6

Meinero 2014 203 Prospective 124 male
79 females

42(21e77) 15 (6e69
months)

Stapler 118
Flap
Suture 58%

32(15.8%) Recurrent 149
Simple
Complex
High transsphincteric 153
Extrasphincteric 21
Suprasphincteric 12
Horseshoe 17

Definition of High
anal Fistula Any
Fistula with >1 cm
sphincter involvement

Intersphincteric Low
transsphincteric Crohn's

5

LA- local anesthesia, SA- spinal anesthesia, GA- general anesthesia, NR- not reported.
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Abstract
Background Rectal advancement flap is the standard surgical treatment for complex cryptoglandular anal fistulas, while
Permacol™ collagen paste is considered an innovative treatment option for anorectal fistulas. This study aimed to compare
the clinical outcomes of patients with complex cryptoglandular fistulas treated by endorectal advancement flap versus
Permacol™ paste.
Methods This study was a retrospective analysis of patients with complex cryptoglandular anal fistulas. Thirty-one patients were
treated with the rectal advancement flap (RAF group), while 21 were treated with Permacol™ paste injection (PP group). In PP
group, the approach consisted of loose seton positioning followed several weeks later by closure internal opening with a
resorbable sutures associated with paste injection into the fistula track. Clinical outcomes were assessed in terms of healing rate,
faecal continence and patient satisfaction.
Results Seton drainage was done in all patients in both groups for a median duration of 8 weeks (range 4–18 weeks) before the
final surgery (p = 0.719). No patient had faecal incontinence (CGS ≥ 5) preoperatively. Five patients (16%) in the RAF group and
one (5%) in the PP group experienced faecal incontinence postoperatively. The 2-year disease-free survival was 65% in the RAF
group and 52% in the PP group (p = 0.659). Themedian satisfaction scores were 5 (range 1–10) in the RAF group and 7 (range 2–
10) in the PP group (p = 0.299).
Conclusion The RAF appeared superior to PP in terms of fistula healing, although this result was not statistically significant. On
the contrary, PP has a potential advantage in terms of continence disorders. Permacol™ paste can be considered as the initial
treatment option for complex cryptoglandular anal fistulas in patients with faecal continence disorders.

Keywords Permacol™ collagen paste . Rectal advancement flap . Fistula-in-ano . Faecal continence . Sphincter-preserving
technique

Introduction

The aim of anal fistula treatment is to drain the infection,
eradicate the fistula tract, prevent recurrences, and preserve
continence. Simple anal fistulas such as intersphincteric fistu-
las and low transsphincteric fistulas that involve < 30% of the
sphincter are easily treated by fistulotomy or fistulectomy [1].

However, the management of complex cryptoglandular fistu-
las remains challenging and controversial [1].

Complex anal fistula cases have been managed with a cut-
ting seton to minimise faecal incontinence and recurrence [2].
However, the use of a cutting seton reportedly results in faecal
incontinence in 12% of cases [3]. In an attempt to preserve
faecal continence, various sphincter-preserving procedures
have been proposed, including video-assisted anal fistula treat-
ment, ligation of the intersphincteric fistula tract, and fistula
laser closure; the success rates of these procedures reportedly
range from 57 to 96% [4, 5]. Currently, the standard surgical
treatment for complex anal fistulas is the rectal advancement
flap (RAF), with a success rate of approximately 80% [6].

To increase the rate of healing and reduce the risk of faecal
incontinence after treatment of complex anal fistulas,
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Fistule anale: au-delà du séton
C’est quoi le mieux?

Exclusion criteria

Studies only involving patients with other types of perianal
fistulas (low fistulas, related to Crohn’s disease, traumatic)
were excluded. Studies reporting on several types of fistulas
were included, but data on these other types of fistulas were
not used. Studies were excluded if no outcomes of interest
were reported, or if insufficient data were published to
extract the necessary data. Studies involving children were
excluded.

Outcomes

The primary outcome was the recurrence rate. Secondary
outcomes included continence level, quality of life and com-
plications. Complications included: abscess formation, bleed-
ing, urinary tract infections and re-operations.

Data extraction

Two reviewers independently extracted data from the selected
articles on predefined forms. Data included name of the au-
thors, year of publication, study design, characteristics of the
patient population, characteristics of the included fistula
type(s), in- and exclusion criteria, number of patients, and all
data related to the defined outcomes.

Study quality

Two reviewers independently assessed the risk of bias in all
selected studies. The Cochrane Collaboration’s tool for
assessing risk of bias was used. Studies were classified as
having low risk of bias, high risk of bias and unclear risk of
bias. Any disagreement between reviewers was solved by
consensus.

Fig. 3 Mucosa advancement
flap. a Fistulectomy up to the
sphincter muscle (1), debriding of
the fistula tract (2), preparing the
advancement flap with excision
of the opening in the flap (3),
closure of the internal fistula
opening (4). b Re-fixation of the
mucosa advancement flap over
the internal opening

Fig. 4 Injection of material into the fistula tract: injection of platelet-rich
plasma, fibrin glue or stem cells into the fistula tract after performing a
mucosal advancement flap and fistulectomy Fig. 5 Fistula plug
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Seton treatment versus fibrin glue

Only one RCT was identified comparing ST (n=25) and FG
(n=39) [22]. Risk of bias in this study was regarded as low.
Duration and type of STwas not clearly described. They used
a cutting or a loose latex seton. They show a significant
advantage of the ST over FG in recurrence rate with respec-
tively, 12.5 and 62.0 % recurrence, p<0.05.

Complication rate and quality of life are not measured in
this study. Continence status was pre- and postoperatively
objectified using the Wexner continence score. Pre-operative-
ly, no significant difference was seen between both groups,
but postoperatively, a significant rise in the incontinence score
was seen in the ST group. The mean score was 5.1 in the ST
group and 0.49 in the FG group, p<0.05, postoperatively.

Advancement flap versus advancement flap+fibrin glue

Ellis et al. report on their RCTcomparing an advancement flap
(n=30) with an advancement flap+FG (n=28) [23]. This
study was classified as low risk of bias (Fig. 12).

Advancement flaps were either a MAF or an anodermal
advancement flap depending on previous treatment failure or
technical difficulty. This study only reports on recurrence rates
and does not mention any secondary outcomes. Recurrence
rates are not reported separately for primary and recurring
fistulas.

A recurrence rate of 20.0 % was seen for the advancement
flap group compared to 46.4 % for the advancement flap
combined with FG, p<0.05. A sub-group analysis showed
no significant difference between the types of advancement
flap used.

Mucosa advancement flap versus mucosa advancement flap+
gentamicin

One study was found comparing the MAF (n=41) and the
MAF with a gentamicin collagen sponge (n=42) placed under
the advancement flap [24]. The risk of bias in this study was
estimated to be low (Fig. 12). The recurrence rate for the
patients receiving the gentamicin sponge compared to the
MAF alone was 38.1 and 48.8 %, respectively, not signifi-
cantly different.

No secondary outcomes are reported in this study.

Autologous stem cells versus autologous stem cells+fibrin
glue versus fibrin glue+placebo

We identified one study investigating ASC for the treatment of
HCPF [25]. It was a phase III RCT investigating safety of
ASC treatment. This study had three arms: ASC injection into
the fistula (n=64) was compared to ASC injection combined
with FG injection (n=60) and also with FG injection com-
bined with a placebo (n=59). All fistula tracts were identified
and curetted, and the internal fistula opening was closed
before injections. The quality of this study was high and it
was classified as having a low risk of bias (Fig. 12). No
significant differences were seen in recurrence rates with

Fig. 9 Rectal wall advancement
flap. a Technique equal to the
mucosa advancement flap except
for the creation of a full rectal wall
advancement flap, b re-fixation of
the rectal wall advancement flap

Fig. 10 Seton treatments. (1) Standard seton treatment. (2) Internal
sphincter-preserving seton with creation of new intersphincteric tract
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Mucosa advancement flap versus fistulotomy+sphincter
reconstruction

Perez et al. compare the MAF against a fistulotomy with
sphincter reconstruction (FSR) (Fig. 16) [30]. They included
27 patients in the MAF group and 28 patients in the FSR
group. Risk of bias was defined as low (Fig. 12). Recurrence
rates were 7.4 and 7.1 %, respectively, not significantly dif-
ferent. Continence levels were measured using the Wexner
incontinence score, which did not show significant differences
in continence status pre- and postoperatively or between both
interventions. The authors specifically reported incontinence
in previously fully continent patients, which was 9.5 versus
17.4 %, p=0.26. Complication rates were not different be-
tween both techniques. Quality of life was not measured.

Fibrin glue+antibiotics versus fibrin glue+surgical closure
versus fibrin glue+antibiotics+surgical closure

We found one study comparing different treatments with FG
[31]. Patients were randomized into three groups: FG+antibi-
otics (n=23), FG+surgical closure (n=23) and FG+antibi-
otics+surgical closure (n=22). Surgical closure was defined as
placing one suture over the internal fistula opening. The antibi-
otic used was cefoxitin. Risk of bias in this study was low
(Fig. 12). Recurrence rates in all groups were high, with 78.3,
56.5 and 60.9 %, p=0.38. Complication rates were not different
and no changes in continence status were observed (although no
standardized score was used). Quality of life was not reported.

Sphincter-preserving seton versus seton treatment

Zbar et al. report on their technique with a sphincter-
preserving seton (SPS) (Fig. 10) [32]. They compare this

technique with conventional ST. The SPS procedure is de-
scribed as performing a MAF with closure of the internal
opening and then dissecting an intersphincteric tract for the
seton without injuring the internal anal sphincter. Eighteen
patients were treated with the SPS and 16 with the ST. The
recurrence rate was 11.1 and 6.3 % respectively, not signifi-
cantly different. No differences were found in pre- and post-
operative continence levels and neither were differences found
between both groups. Quality of life was not reported and
complication rates were not significantly different between
both procedures.

Discussion

A relatively low number of RCTs investigating surgical pro-
cedures for closure of HCPF were identified making it diffi-
cult to compare all available techniques. Only two techniques
could be compared in a meta-analysis: the FP and the MAF.
This meta-analysis did not show a difference in recurrence rate
nor in complication rate. Continence levels and quality of life
were not different between both techniques, but not compara-
ble using a meta-analysis because of different measurement
tools. However, the three RCTs that were compared in this
meta-analysis showed significant heterogeneity in inclusion
criteria, methodology and postoperative management. One
study included all HCPF [19], another only transsphincteric
fistula [21], and the third both transsphincteric and
intersphincteric fistulas [20]. A single study mentioned inclu-
sion of patients from 12 years old up to only 60 years old [20].
Only one of the studies was a blinded study [21]. Regarding
postoperative management one study used intravenous anti-
biotics for three days postoperatively instead of only prophy-
lactic preoperative antibiotics, and the same study required

Fig. 13 Forest plot fistula plug versus Mucosa advancement flap—recurrence

Fig. 14 Forest plot fistula plug versus Mucosa advancement flap—complications
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Abstract
Purpose Perianal fistulas, and specifically high perianal fistu-
las, remain a surgical treatment challenge. Many techniques
have, and still are, being developed to improve outcome after
surgery. A systematic review and meta-analysis was per-
formed for surgical treatments for high cryptoglandular
perianal fistulas.
Methods Medline (Pubmed, Ovid), Embase and The
Cochrane Library databases were searched for relevant ran-
domized controlled trials on surgical treatments for high
cryptoglandular perianal fistulas. Two independent reviewers
selected articles for inclusion based on title, abstract and
outcomes described. The main outcome measurement was
the recurrence/healing rate. Secondary outcomes were conti-
nence status, quality of life and complications.
Results The number of randomized trials available was low.
Fourteen studies could be included in the review. A meta-
analysis could only be performed for themucosa advancement
flap versus the fistula plug, and did not show a result in favour
of either technique in recurrence or complication rate. The
mucosa advancement flap was the most investigated tech-
nique, but did not show an advantage over any other tech-
nique. Other techniques identified in randomized studies were
seton treatment, medicated seton treatment, fibrin glue, autol-
ogous stem cells, island flap anoplasty, rectal wall advance-
ment flap, ligation of intersphincteric fistula tract, sphincter
reconstruction, sphincter-preserving seton and techniques
combined with antibiotics. None of these techniques seem
superior to each other.
Conclusions The best surgical treatment for high
cryptoglandular perianal fistulas could not be identified. More

randomized controlled trials are needed to find the best treat-
ment. The mucosa advancement flap is the most investigated
technique available.

Keywords High perianal fistula . Cryptoglandular .

Surgical interventions . Operations

Introduction

Perianal fistulas are a common disorder, estimated to occur in
12.3 per 100,000 men and 8.6 per 100,000 women [1]. In
general, the types of perianal fistulas that are known are
cryptoglandular fistulas (about 90–95 % of perianal fistulas),
fistulas related to Crohn’s disease (about 1.5 %) and traumatic
fistulas (about 3.5 %) [1]. A classification of fistulas was first
published by Parks and colleagues, describing the course of
the fistula tract (Fig. 1) [2]. Nowadays, it is also accepted to
classify perianal fistulas in low and high fistulas (Fig. 1). Low
fistulas involve only the distal third part of the anal sphincter
complex. High fistulas involve the middle and/or upper third
part of the sphincter complex.

Treatment for low perianal fistulas usually consists of a
fistulotomy (Fig. 2), resulting in closure rates ranging be-
tween 80 and 100 % [3–5]. Best treatment for a high fistula
has not been identified yet. In the last two decades, and even
in the last 5 years, many new techniques have been devel-
oped for the treatment of these fistulas. The mucosal ad-
vancement flap (MAF) is one of the best-known and oldest
techniques (Fig. 3) and results in long-term closure rates
between 0 and 75 % [4, 6–8]. In the early 1990s fibrin glue
(FG) was introduced as a new technique (Fig. 4) to improve
long-term closure rates [9, 10]. Anal fistula plugs (FP) were
introduced in 2006 and thoroughly investigated in the years
after (Fig. 5) [11]. In 2007, Rojanasakul introduced the
Ligation of Intersphincteric Fistula Tract (LIFT) [12], which
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Seton treatment versus fibrin glue

Only one RCT was identified comparing ST (n=25) and FG
(n=39) [22]. Risk of bias in this study was regarded as low.
Duration and type of STwas not clearly described. They used
a cutting or a loose latex seton. They show a significant
advantage of the ST over FG in recurrence rate with respec-
tively, 12.5 and 62.0 % recurrence, p<0.05.

Complication rate and quality of life are not measured in
this study. Continence status was pre- and postoperatively
objectified using the Wexner continence score. Pre-operative-
ly, no significant difference was seen between both groups,
but postoperatively, a significant rise in the incontinence score
was seen in the ST group. The mean score was 5.1 in the ST
group and 0.49 in the FG group, p<0.05, postoperatively.

Advancement flap versus advancement flap+fibrin glue

Ellis et al. report on their RCTcomparing an advancement flap
(n=30) with an advancement flap+FG (n=28) [23]. This
study was classified as low risk of bias (Fig. 12).

Advancement flaps were either a MAF or an anodermal
advancement flap depending on previous treatment failure or
technical difficulty. This study only reports on recurrence rates
and does not mention any secondary outcomes. Recurrence
rates are not reported separately for primary and recurring
fistulas.

A recurrence rate of 20.0 % was seen for the advancement
flap group compared to 46.4 % for the advancement flap
combined with FG, p<0.05. A sub-group analysis showed
no significant difference between the types of advancement
flap used.

Mucosa advancement flap versus mucosa advancement flap+
gentamicin

One study was found comparing the MAF (n=41) and the
MAF with a gentamicin collagen sponge (n=42) placed under
the advancement flap [24]. The risk of bias in this study was
estimated to be low (Fig. 12). The recurrence rate for the
patients receiving the gentamicin sponge compared to the
MAF alone was 38.1 and 48.8 %, respectively, not signifi-
cantly different.

No secondary outcomes are reported in this study.

Autologous stem cells versus autologous stem cells+fibrin
glue versus fibrin glue+placebo

We identified one study investigating ASC for the treatment of
HCPF [25]. It was a phase III RCT investigating safety of
ASC treatment. This study had three arms: ASC injection into
the fistula (n=64) was compared to ASC injection combined
with FG injection (n=60) and also with FG injection com-
bined with a placebo (n=59). All fistula tracts were identified
and curetted, and the internal fistula opening was closed
before injections. The quality of this study was high and it
was classified as having a low risk of bias (Fig. 12). No
significant differences were seen in recurrence rates with

Fig. 9 Rectal wall advancement
flap. a Technique equal to the
mucosa advancement flap except
for the creation of a full rectal wall
advancement flap, b re-fixation of
the rectal wall advancement flap

Fig. 10 Seton treatments. (1) Standard seton treatment. (2) Internal
sphincter-preserving seton with creation of new intersphincteric tract
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Abstract

Aim The aim was to compare the effectiveness of the

anal fistula plug (AFP) with the rectal advancement flap

(RAF) for complex cryptoglandular anal fistulas.

Methods We conducted a literature search to identify

relevant available articles published without language

restriction from Embase and PubMed databases and the

Cochrane Library. Studies comparing outcomes with

the AFP vs RAF for complex cryptoglandular anal fistu-

las were eligible for inclusion.

Results A total of 11 articles with 810 patients were

included in this meta-analysis. Four RCTs and one

observational clinical study provided long-term follow-

up. The pooled analysis of all 11 studies indicated that

there was no significant difference between the AFP and

RAF in terms of healing rate, recurrence rate and

incidence of fistula complications. However, the pooled

results of studies with long-term follow-up revealed that

the RAF group had a significantly higher healing rate

(OR 0.32, 95% CI 0.13, 0.78, P = 0.01) and lower

recurrence rate (OR 4.45, 95% CI 1.45, 13.65,

P = 0.009) than the AFP group.

Conclusions For the treatment of complex cryptoglan-

dular anal fistulas, the RAF was superior to the AFP in

terms of healing and recurrence rate after pooling of

randomized controlled trials with long-term follow-up,

even though a comparison based on the pooling of all

studies showed no significant difference.

Keywords anal fistula plug, rectal advancement flap,

complex cryptoglandular anal fistulas, long-term follow-

up, meta-analysis

Introduction

Anal fistula is one of the most common anorectal dis-

eases, and its incidence is 9104–16 645 cases per year

in the EU [1] and 20 000–25 000 cases per year in the

USA [2]. Surgery is the optimal treatment strategy for

anal fistula. However, for patients with a complex anal

fistula, the use of fistulotomy is controversial, with a

higher rate of relapse and postoperative anal sphincter

dysfunction [3]. Therefore, several sphincter-preserving

techniques have been developed to treat a complex anal

fistula [4].

The rectal advancement flap (RAF), with a healing

rate of 66%–87%, is one of the oldest sphincter-

preserving techniques, and it was evaluated to be the

optimal option for the treatment of complex cryptog-

landular anal fistulas [5]. However, the evidence that

supported the use of the RAF was low level in that

most of the studies were designed retrospectively and

the sample sizes were not large enough [4]. The anal

fistula plug (AFP), as a sphincter-preserving technique,

was first described to close the primary opening of fis-

tula tracts in the study of Johnson et al. (2006) [6].

The surgical procedure of AFP insertion is simple, mini-

mally invasive and with a short length of stay. However,

the healing and recurrence rates of AFP varied in several

studies, and the role of AFP in the treatment of com-

plex cryptoglandular anal fistula is still not well estab-

lished [7,8].

Several studies have compared the efficacy of RAF

and AFP for patients with complex cryptoglandular anal

fistulas, with different conclusions. The study of Ortiz

et al. was the first to compare the RAF and AFP by
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Abstract
BACKGROUND: The ligation of intersphincteric fistula tract (LIFT) is a relatively new surgical

technique for treating complex anorectal fistulas.
METHODS: LIFT was compared with anorectal advancement flap management (ARAF) of complex

anorectal fistulas requiring previous seton drainage. Crohn’s patients were excluded. Patients with no
confirmed recurrent sepsis after 6 months were randomized to day surgery performance of LIFT (25;
17 male) or ARAF (14; 10 male) with removal of the seton. Outcome measures included recurrences,
surgical time, complications, hospital readmissions, and fecal incontinence.

RESULTS: LIFT was 32.5 minutes shorter than ARAF (P ! .001). Complications were similar, with
no hospital readmissions. Return to normal activities was 1 week for LIFT patients, 2 weeks for ARAF
patients (P " .016). At 19 months there were 3 recurrences (2 in the LIFT group). One ARAF patient
had minor incontinence.

CONCLUSIONS: The LIFT procedure was simple, safe, shorter, and patients returned to work
earlier. All patients had preliminary seton drainage, possibly contributing to the low recurrence rates.
© 2012 Elsevier Inc. All rights reserved.
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Fistula-in-ano disease is a chronic phase of anorectal
infection. The aim of surgical management is to effectively
eradicate the septic foci and any associated epithelized tract,
preserve the anal sphincter function, and avoid recurrence.
Ligation of the intersphincteric fistula tract (LIFT) is a
sphincter-preserving technique for the management of anal
fistulas with a success rate of 94% being reported in a study
in which 18 patients were treated using this technique.1

There are varying treatment options for complex trans-
sphincteric fistulas with minimized risk of incontinence,
ranging from the cutting seton and advancement flaps to
fistula plugs and fibrin glue. All these options have varying
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success rates.2–4 Anorectal advancement flap management
(ARAF) is considered the gold standard for treatment of
complex fistula-in-ano by most colorectal surgeons.5 How-
ever, recurrence rates of up to 63% have been reported using
ARAF.6–8

The aim of this study was to compare LIFT with ARAF
as treatments for complex anorectal fistulas after initial
seton drainage with the primary outcome being recurrence
rates after the 2 procedures.

Methods

Participants

Participants were patients attending a regional hospital
outpatient surgery between December 2007 and February
2011 for treatment of complex fistula-in-ano arising from
cryptoglandular infections. All patients were informed
about the procedures, and written consent meeting the stan-
dards set by the hospital’s institutional review board was
obtained. Patients with trans-sphincteric or complex fistulas
were included in the study. Patients with Crohn’s disease
were excluded from the study because management often is
different, involving the use of medication such as inflix-
imab.

Assessment

After standard initial investigations including a full his-
tory to exclude inflammatory bowel disease elsewhere in the
alimentary tract, and digital rectal examination, a colonos-
copy was performed to exclude inflammatory bowel disease
colitis. Endoanal ultrasound (EAUS) was performed as part
of the initial assessment and a magnetic resonance image
(MRI) was requested if the EAUS results were inconclusive.
Fistulas were classified as complex if any of the following
were present: tract crossing more than 30% of the external
sphincter; anterior fistula in a woman; multiple tracts; re-
current fistula; or pre-existing incontinence. Preoperative
and postoperative incontinence scores were assessed using
the Cleveland Clinic Florida Fecal Incontinence score
(CCF-FI).9 Prolene O (Ethicon, Edinburgh, UK) setons ini-
tially were inserted because undertaking a fistulotomy was
deemed to lead to significant risk of incontinence. Those
patients who were referred with setons already placed un-
derwent investigations to ensure the setons were placed
appropriately, and, if necessary, revision was undertaken to
ensure adequate drainage. The drainage tract was consid-
ered mature when there was no recurrent sepsis after 6
months with an indwelling seton (as confirmed by EAUS or
pelvic MRI in which the EAUS findings were equivocal).
Patients then were randomized to LIFT or ARAF using
computer-generated randomization. The seton was removed
at surgery (Fig. 1).

Surgical technique

LIFT. All patients were admitted to the hospital on the day
of the surgery; no mechanical bowel preparation was un-
dertaken. The patients were placed in the prone jack-knife
position for the anterior fistula procedure and the lithotomy
position for the posterior fistula procedure. All procedures
were conducted under general anesthesia as described pre-
viously.1 A seton that had been inserted previously in the
fistula tract was relatively easy to identify. An incision was
made in the intersphincteric groove and the fistula tract was
identified in this space. Once the tract was dissected free it
was encircled with stay sutures. The fistula tract then was
divided and transfixed on both sides with 3/O Polydiox-
anone suture (PDS II®; Johnson & Johnson, Livingston,
UK). The external and internal openings were left open to
drain.

ARAF. This procedure was performed using the standard
technique.10,11 Under general anesthesia, rectal exposure
was obtained with a Pratt bivalve anoscope, with care being
taken to minimize the extent and duration of anal dilatation.
The internal anal sphincter was included in the flap, which
was sutured with small shallow stitches of 3/O polyglactin
910 suture (Vicryl ®; Johnson & Johnson, Livingston, UK).

Postoperative care. All patients were prescribed an anti-
inflammatory analgesic, a pain medication (paracetamol and
codeine phosphate), and a fiber supplement for 1 week
postoperatively. No antibiotics were prescribed. Diet was
not restricted. Patients were instructed to undertake a sitz
bath 2 to 3 times a day until the wounds healed. Patients
were reviewed in clinics at weeks 2, 4, and 16, and annually
thereafter. Patients were advised that they could return to
work 2 weeks after either procedure. Some returned to their
general practitioner for certification to return to work sooner
because they felt well. At subsequent reviews they were
asked when they actually returned to work. An independent
blinded observer noted the pain scores (0 ! none, 10 !
worst), satisfaction score on a visual analog scale (0 !
none, 10 ! maximum), and continence scores (CCF-FI
score, 0 ! continent, 20 ! daily incontinence). Complica-
tions and recurrence rates also were recorded at the clinic
visits.

Recurrence. Recurrence occurred through the original tract
and remained trans-sphincteric, and was proven by clinical
examination and ultrasound scanning. It was treated by
re-insertion of the seton until sepsis resolved. Patients with
recurrences who initially had been treated with LIFT had an
ARAF and vice versa (these patients were analyzed as
originally randomized to intention to treat).

Randomization. Independent unrestricted parallel random-
ization was performed using a computer-generated se-
quence. Results of randomization were placed in a sealed,
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Abstract

Objective Fibrin glue treatment of anal fistulae has been

proposed to minimize the risk of faecal incontinence but

its acceptance by coloproctologists is still poor because

the published data is controversial. Therefore, we carried

out a prospective randomized crossover trial comparing

treatment with a commercial fibrin glue to classical seton

treatment, with healing rate, hospital stay, healing time,

faecal incontinence and postoperative pain as study

outcomes.

Method Sixty-four homogeneous patients with trans-

sphincteric anal fistulae referred to seven colorectal units

were randomized to undergo fibrin glue (39 patients) or

seton (25 patients) treatment. Patients failing to heal after

treatment with fibrin glue were re-randomized to under-

go a second injection with glue or seton treatment.

Results Sixty-two of the 64 patients completed the

minimum 1-year follow-up period. Twenty-one of 24

patients healed in the seton group compared with 15 ⁄ 38

in the fibrin glue group (P = 0.0007). The 23 failures

after glue treatment were re-randomized to have a second

glue injection (eight patients) or a seton treatment (15

patients). Four of the eight (50%) patients treated with a

second injection of glue, and nine out of the 15 (60%)

patients in the seton group, healed. Patients treated with

fibrin glue reported less postoperative pain and had a

shorter hospital stay than patients treated with a seton;

furthermore, faecal continence and anal manometry

significantly worsened after seton treatment.

Conclusion Seton treatment has a significantly higher

probability of success compared with fibrin glue treat-

ment but poses a higher risk of faecal incontinence. Fibrin

glue could be considered as a first line of treatment for

patients at risk of faecal incontinence or other comorbid-

ities.

Keywords Fibrin glue, trans-sphincteric anal fistulae,

seton, incontinence, prospective randomized trial

Introduction

Surgical treatment of perianal fistulae frequently affects

faecal continence [1]. Sphincter-saving techniques, such

as a loose or a cutting seton, and fistulectomy with

advancement of an endorectal flap, have been advocated

to minimize the risk of sphincter injury [2–4], but

patients often complain of a prolonged healing period

and major discomfort. Furthermore, the healing rate

varies widely according to the type of fistula and the

surgeon’s experience [5,6].

In the early 1990s the treatment of perianal fistulae

with autologous or commercial fibrin glue was suggested

[7] and the United States Food and Drug Administration

(US FDA) approved the use and marketing of a human

fibrin glue in 1998.

Since then, several studies have evaluated the

effectiveness of a human fibrin glue (Tissucol!) in the

treatment of different types of perianal fistulae, reporting a

wide range of success rates ranging from 31 to 85% [8–17].

This study was a prospective randomized trial. Its

primary aim was to evaluate the effectiveness of glue

treatment of perianal fistulae compared to treatment with

a classical seton, and secondary aims were to compare

postoperative faecal incontinence, postoperative anal

pain, healing time and length of hospitalization between

the two treatments.
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Abstract

Objective Fibrin glue treatment of anal fistulae has been

proposed to minimize the risk of faecal incontinence but

its acceptance by coloproctologists is still poor because

the published data is controversial. Therefore, we carried

out a prospective randomized crossover trial comparing

treatment with a commercial fibrin glue to classical seton

treatment, with healing rate, hospital stay, healing time,

faecal incontinence and postoperative pain as study

outcomes.

Method Sixty-four homogeneous patients with trans-

sphincteric anal fistulae referred to seven colorectal units

were randomized to undergo fibrin glue (39 patients) or

seton (25 patients) treatment. Patients failing to heal after

treatment with fibrin glue were re-randomized to under-

go a second injection with glue or seton treatment.

Results Sixty-two of the 64 patients completed the

minimum 1-year follow-up period. Twenty-one of 24

patients healed in the seton group compared with 15 ⁄ 38

in the fibrin glue group (P = 0.0007). The 23 failures

after glue treatment were re-randomized to have a second

glue injection (eight patients) or a seton treatment (15

patients). Four of the eight (50%) patients treated with a

second injection of glue, and nine out of the 15 (60%)

patients in the seton group, healed. Patients treated with

fibrin glue reported less postoperative pain and had a

shorter hospital stay than patients treated with a seton;

furthermore, faecal continence and anal manometry

significantly worsened after seton treatment.

Conclusion Seton treatment has a significantly higher

probability of success compared with fibrin glue treat-

ment but poses a higher risk of faecal incontinence. Fibrin

glue could be considered as a first line of treatment for

patients at risk of faecal incontinence or other comorbid-

ities.

Keywords Fibrin glue, trans-sphincteric anal fistulae,

seton, incontinence, prospective randomized trial

Introduction

Surgical treatment of perianal fistulae frequently affects

faecal continence [1]. Sphincter-saving techniques, such

as a loose or a cutting seton, and fistulectomy with

advancement of an endorectal flap, have been advocated

to minimize the risk of sphincter injury [2–4], but

patients often complain of a prolonged healing period

and major discomfort. Furthermore, the healing rate

varies widely according to the type of fistula and the

surgeon’s experience [5,6].

In the early 1990s the treatment of perianal fistulae

with autologous or commercial fibrin glue was suggested

[7] and the United States Food and Drug Administration

(US FDA) approved the use and marketing of a human

fibrin glue in 1998.

Since then, several studies have evaluated the

effectiveness of a human fibrin glue (Tissucol!) in the

treatment of different types of perianal fistulae, reporting a

wide range of success rates ranging from 31 to 85% [8–17].

This study was a prospective randomized trial. Its

primary aim was to evaluate the effectiveness of glue

treatment of perianal fistulae compared to treatment with

a classical seton, and secondary aims were to compare

postoperative faecal incontinence, postoperative anal

pain, healing time and length of hospitalization between

the two treatments.
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1 year, 21 ⁄ 24 (87.5%) patients in the seton group

showed healing after a mean period of 3 months (range

2–6 months) compared to 15 ⁄ 38 (38%) in the glue

group (P = 0.0007, Fisher’s exact test). All failures in the

glue group occurred within 3 months of treatment. Eight

of the 23 patients in the glue group who failed to heal

underwent a second Tissucol injection within 3 months,

and following this, four further patients were healed.

Eighteen of the remaining 26 patients underwent a

second attempt to repair the fistula using a loose seton

and 10 (60%) healed (Fig. 1). Overall, 31 of the 42 (74%)

patients treated with a seton and 19 of the 50 (38%)

patients receiving glue treatment finally healed. The pain

score was significantly lower in the glue group (median

value, 0; P < 0.0001) compared with the seton group

(median value 5), although the severity of postoperative

pain was, in any patient, generally low.

Most patients (48 ⁄ 64, 75%) in both groups were

treated in a day surgery regimen, but no patient in the

glue group required hospitalization for longer than 24 h.

The median duration of in-hospital stay was 24 (range

12–24) h in the glue group and 48 (range 24–72) h in

the seton group (P < 0.0001). Almost all patients in the

seton group had spinal anaesthesia compared with local

or even no anaesthesia in the glue group.

Wexner’s score for incontinence increased significantly,

from a mean value of 1.79 ± 4.4 to 5.1 ± 5.9 (P = 0.0017)

after seton treatment, whereas it did not show a significant

change after glue treatment (0.67 vs 0.49, P = 0.07). In

this group of patients, the number with minor or moderate

faecal incontinence increased from 6 ⁄ 24 to 15 ⁄ 24.

Clinical data on faecal incontinence were well sup-

ported by anal manometry data obtained in 48 ⁄ 64

patients (75%). Mean preoperative and postoperative

resting and squeezing anal pressure decreased signifi-

cantly in the seton group (69 mmHg vs 62 mmHg,

P = 0.0011, and 120 mmHg vs 100 mmHg, P = 0.0043,

respectively), whereas the values remained unmodified

after glue treatment (75 mmHg vs 72 mmHg and

120 mmHg vs 120 mmHg, respectively) (Table 2).

When the postoperative functional results in the two

groups were compared, the Wexner’s score for inconti-

nence and the resting anal pressure were significantly

higher in the seton group (P = 0.00014 and P = 0.0025,

respectively). On the contrary, the squeeze pressure did

not change significantly (P = 0.123).

Table 1 Patients’ characteristics.

Characteristics

Seton group

(n = 25)

Glue group

(n = 39) P

Median age (years) 51 50 0.1

Gender ratio (M ⁄ F) 0.42 0.85 <0.01

No. of patients with minor

incontinence [n (%)]

6 (24%) 10 (25%) 1

Preoperative Wexner’s

score

1.79 0.66 0.1459

Median preoperative

resting pressure

(mmHg)

75.0 69.0 0.2245

Median (range)

preoperative squeezing

pressure (mmHg)

125

(88–150)

120

(100–146)

0.8098

F, female; M, male.

64 patients with trans-sphincteric fistulae

Randomization 

25 seton 39 Tissucol injection 

1 lost to follow up 1 lost to follow up 

24 seton 38 Tissucol injection 

21 healed 15 healed 23 recurrences 3 recurrences 

8 re treatment with Tissucol

4 failure 

18 seton 

8 failure 10 healed 4 healed Figure 1 Flow chart of scheduled treat-
ments of patients with anal fistulae.
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PURPOSE: Both flap repair and fibrin glue are accepted
sphincter-preserving techniques for managing anal fistulas.
Additionally, the two techniques are not mutually exclusive
and can be combined. This trial was undertaken to
determine whether the combination of flap repair and
fibrin glue resulted in better outcomes than flap repair
alone. METHODS: Between July 2000 and March 2004,
patients with transsphincteric anal fistulas were randomly
assigned to advancement flap repair alone or flap repair
combined with fibrin glue obliteration of the fistula tract.
Data regarding age, gender, fistula anatomy, race, and
previous repairs were collected. Fistulas managed by
fistulotomy or caused by Crohn_s disease, acute obstetric
trauma, or radiation were excluded from this study.
RESULTS: There were 58 patients randomized to flap repair
alone or flap repair with fibrin glue (47 males; median age,
47 (range, 29–68) years). Mucosal advancement flap was
performed in 36 patients and anodermal advancement flap
was performed in 22. The median follow-up was 22 (range,
12–36) months. Total fistula recurrence rate for all patients
was 32.6 percent. The recurrence rate for fistulas repaired
by advancement flap alone was 20 percent, whereas the
recurrence rate for fistulas repaired by advancement flap
with fibrin glue was 46.4 percent (P < ;0.05). CONCLU-
SIONS: The data fail to show improved outcomes when
fibrin sealant is used in combination with an advancement
flap compared with advancement flap alone for the
management of complex anal fistulas. [Key words: Fibrin
glue; Anal fistula; Treatment; Advancement flap]

T he challenge of the management of complex
anal fistula is in minimizing recurrence while

maintaining continence. Management of high, com-
plex anal fistula includes fistulotomy with the
division of any sphincter muscle involved, use of
cutting setons, obliteration of the fistula tract with
fibrin sealants, and advancement flap closure of the
internal opening. Fistulotomy leads to satisfactory
healing rates but also has a risk of incontinence
proportional to the amount of sphincter involved.1

The use of a cutting seton to slowly divide the
sphincter and allow healing and fibrosis of the
sphincter does result in a decreased incidence of a
change in continence but does not completely remove
it. Cutting setons also are associated with significant
morbidity related to discomfort from the seton.2–4

Because of the risk of a change in continence with
the above techniques, it has been our policy to use
sphincter-preserving techniques, flap repair or fibrin
glue, for the management of all but the most
superficial fistulas. Initial studies of fibrin sealant for
management of anal fistulas were promising.5,6 The
advantages of fibrin sealant obliteration of anal fistula
include easy application, preservation of sphincter
integrity, minimal patient discomfort, and the ability
to repeat applications for treatment failures. Unfor-
tunately, more recent studies have failed to achieve
the results reported in earlier studies and have led
many to question the usefulness of the technique.7–12

Advancement flaps are another option for the
treatment of complex anal fistulas. They cover the
primary opening, do not divide the sphincter, and
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The excision was oriented transversely and encom-
passed 25 percent of the circumference of the anus.
If a mucosal flap was to be used, dissection was
performed proximally from this incision to elevate a
flap of mucosa and internal sphincter. This dissection
was continued until the flap would cover the primary
fistula opening without tension. The flap would be
advanced over the primary fistula opening and
sutured to the anoderm using interrupted absorbable
sutures, which incorporated the full thickness of the
flap, the sphincter mechanism distal to the fistula
opening, and the anoderm.

If an anodermal flap was to be used, longitudinal
incisions the length of the anal canal were made in
the anoderm at either end of the initial excision.
These were then connected to create a Bhouse^ flap
as described by Del Pino et al.19 The flap was
advanced over the primary fistula opening and
sutured to the mucosa with interrupted absorbable
sutures, which incorporated the full thickness of the
flap, the sphincter mechanism proximal to the fistula
opening, and the mucosa. The lateral edges of the
flap were sutured to the anoderm and the distal
wound was closed in a V-Y fashion.

For patients in the advancement flap plus fibrin
sealant group, the flap was advanced over the
internal opening and approximated to the adjacent
anoderm or rectal mucosa after use of the fibrin glue
as described earlier.

RESULTS

Of the enrolled patients, there were 47 males (84
percent) and 11 females (17 percent), ranging in age
from 29 to 68 (median 47) years. Follow-up ranged
from 18 to 34 (median, 22) months. Overall, 30
patients were randomized to fistula repair by ad-
vancement flap alone, whereas 28 were randomized
to fistula repair by advancement flap combined with
fibrin glue obliteration of the fistula tract. There were
no significant differences in the two treatment groups
with respect to median age (41 vs. 50 years), gender
(79 vs. 86 percent male), ethnicity (66 vs. 76 percent
white), or history of previous repairs.

Of the 30 patients randomized to advancement
flap repair alone, 12 (40 percent) underwent ano-
dermal advancement flap repair and 18 (60 percent)
underwent mucosal advancement flap repair. Of the
28 assigned to advancement flap repair combined
with fibrin glue application to the fistula tract, 11 (39

percent) underwent anodermal advancement flap
repair, whereas 17 (61 percent) underwent mucosal
advancement flap repair.

Of the 30 patients randomized to advancement flap
repair alone, 6 demonstrated recurrence (20 percent),
whereas 13 of 28 (46.4 percent) assigned to advance-
ment flap repair combined with fibrin glue oblitera-
tion of the fistula tract had a recurrence during the
follow-up period (P < 0.05).

On subset analysis, there were three (16.7 percent)
fistula recurrences in patients who underwent a
mucosal advancement flap repair alone. There also
were three (25 percent) fistula recurrences in patients
who underwent anodermal advancement flap repair
alone. In the combined treatment group, ten patients
(58.9 percent) who underwent mucosal advance-
ment flap repair and three (27.2 percent) who had an
anodermal flap repair developed a recurrent fistula
(P = not significant).

DISCUSSION

Although available since the 1940s,20 the use of
tissue sealants has increased during the past decade
as a result of improvements in formulation and ex-
pansion in approved utility. Fibrin-based tissue ad-
hesives contain fibrinogen, thrombin, and factor XIII,
which are known to induce wound healing with the
stimulation and proliferation of fibroblast and subse-
quent collagen synthesis.21,22 Replacement of the
initial fibrin plug with collagen eventually obliterates
the fistulous tract. Initial studies of fibrin sealant for
management of anal fistulas found healing and
recurrence rates similar to those reported for flap
repairs of anal fistulas.5,6 More recent studies have
investigated modifications of the technique in the
attempt to improve results.7,9

Investigators have cited incomplete filling of the
fistula tract because of cavitary fistula tracts or the
presence of side branches extending from the fistula
tract as a cause of fistula recurrence after fibrin
sealant obliteration.5,12 Lindsey et al.12 reported the
efficacy of endorectal ultrasound to identify fistula
cavities and side branches and perhaps the use of
this modality in the preoperative assessment will
improve outcomes. Sentovich6,23 reported the use of
fibrin sealant closure of anal fistulas using a two-
staged technique that begins with placement of a
noncutting seton followed by a period of healing
before the final stage of fistula tract obliteration with
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can be combined with overlapping sphincter recon-
struction for anterior fistulas in females. Successful
healing has been demonstrated in 55 to 98 percent of
patients.13–18

Fibrin sealant and flap repairs are not mutually
exclusive techniques. In a retrospective chart review,
Zmora et al.9 found that combining fibrin glue
obliteration of the fistula tract with advancement flap
repair of the internal fistula opening decreased fistula
recurrence compared with fibrin glue alone. This trial
was undertaken to determine in a prospective,
randomized manner whether the combination of flap
repair and fibrin glue resulted in better outcomes
than advancement flap repair alone.

PATIENTS AND METHODS

Data regarding age, gender, fistula anatomy and
etiology, previous repairs, comorbidities, procedure
performed, and fistula recurrence were collected in a
prospective manner with statistical analysis per-
formed using chi-squared (gender), Mann-Whitney
U test (age), and Fischer_s exact test (fistula healing)
as appropriate. On power calculation, the probability
of a Type 1 error, falsely accepting a nonpromising
therapy (advancement flap with fibrin glue), is 0.05
and of a Type 2 error, falsely rejecting a promising
therapy (advancement flap with fibrin glue), is 0.2.

Patients

After institutional review board approval of the
protocol and informed consent was obtained, partic-
ipation was offered to all patients who presented to a
single surgeon and were found to have a complex
fistula at initial examination. A Bcomplex^ fistula was
defined as a fistula whose treatment poses an in-
creased risk for a change in continence. An anal
fistula was termed Bcomplex^ when the tract in-
volved > 30 to 50 percent of the sphincter mecha-
nism, was located anteriorly in a female, or the
patient had a history of preexisting incontinence. The
findings were confirmed at the time of operation by
examination under anesthesia. As mentioned earlier,
it has been our policy to use advancement flaps for
the management of all but the most superficial
fistulas. Patients in whom fistulotomy was believed
to be appropriate, or whose fistula was rectovaginal
or associated with a history of radiation or Crohn_s
disease, were excluded. Randomization into one of

the two treatment arms—advancement flap repair
alone or in combination with fibrin glue—was
determined by opening a sealed envelope after
creation of the advancement flap.

Technique

Before the procedure, patients did not receive any
form of bowel preparation. Perioperative antibiotics
were used only for patients older than age 80 years
or who were debilitated or immunocompromised or
had a history of diabetes or cardiac valvular disease.
All patients in both groups were treated in the
ambulatory setting. After a spinal or general anes-
thetic was administered, the patients were placed in
the prone jackknife position. The primary fistula
opening was identified by examination of the anal
canal and gently probing of the secondary fistula
opening. If needed, hydrogen peroxide was instilled
into the secondary opening to help identify the
primary opening. No debridement of the fistula tract
was performed.

For patients in the advancement flap plus fibrin
sealant group, the fibrin sealant (Tisseel VH\ Fibrin
Sealant, Baxter Healthcare Corporation, Weslake
Village, CA) was reconstituted in accordance with
the manufacturer_s instructions. After creation of the
advancement flap, fibrin glue was injected into the
fistula tract in a retrograde manner to obliterate
the fistula tract. Excess fibrin sealant at the internal
and external openings was trimmed.

Postoperatively, patients were discharged home
on the day of surgery with prescriptions for narcotic
analgesics, stool softeners, and laxatives. They were
instructed to refrain from physical activity more
strenuous than a slow walk and to use sitz baths
three to four times daily as needed for comfort and
after bowel movements. A postoperative telephone
interview was performed on the first or second day,
and a clinic visit occurred in seven to ten days and
every two to three weeks thereafter until the fistula
healed. Longer-term follow-up was obtained by
clinic visit or telephone interview.

In the control group, a mucosal advancement flap
was considered the procedure of choice. An anoder-
mal flap was used only if there was a history of a
previous failed mucosal flap or if the use of a
mucosal flap would create an ectropion. The initial
step for both the mucosal and anodermal advance-
ment flap procedure was the identification and
elliptical excision of the primary fistula opening.
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ABSTRACT

BACKGROUND: Autologous adipose-derived stem cells 
may represent a novel approach for the management 
of complex fistula-in-ano. After successful phase I 
and II clinical trials, a phase III trial was performed to 
investigate the safety and efficacy.

DESIGN: In this multicenter, randomized, single-blind, 
add-on clinical trial, 200 adult patients from 19 centers 
were randomly assigned to receive 20 million stem cells 
(group A, 64 patients), 20 million adipose-derived stem 
cells plus fibrin glue (group B, 60 patients), or fibrin 
glue (group C, 59 patients) after closure of the internal 
opening. Fistula healing was defined as reepithelization of 
the external opening and absence of collection >2 cm by 
MRI. If the fistula had not healed at 12 weeks, a second 
dose (40 million stem cells in groups A and B) was 
administered. Patients were evaluated at 24 to 26 weeks 
(primary end point) and at 1 year (long-term follow-up).

RESULTS: All results are according to the “blinded 
evaluator” assessment. After 24 to 26 weeks, the healing 
rate was 39.1%, 43.3%, 37.3% in groups A, B, and C 
(p = 0.79). At 1 year, the healing rates were 57.1%, 52.4%, 
and 37.3 % (p = 0.13). On analysis of the subpopulation 
treated at the technique’s pioneer center, healing rates 
were 54.55%, 83.33%, and 18.18%, at 24 to 26 weeks 
(p < 0.001). No SAEs were reported.

CONCLUSIONS: In treatment of complex fistula-in-ano, a 
dose of 20 or 60 million adipose-derived stem cells alone 
or in combination with fibrin glue was considered a safe 
treatment, achieving healing rates of approximately 40% at 
6 months and of more than 50% at 1-year follow-up. It was 
equivalent to fibrin glue alone. No statistically significant 
differences were found when the 3 groups where 
compared. Clinical trials registration: www.clinicaltrials.
gov, identifier NCT00475410; Sponsor, Cellerix SA.

KEY WORDS: Cryptoglandular; Fistula-in-ano; Perianal 
fistula; Adipose-derived stem cell; Stem cell therapy.
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ABSTRACT
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may represent a novel approach for the management 
of complex fistula-in-ano. After successful phase I 
and II clinical trials, a phase III trial was performed to 
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clinic devoted to follow-up on this study. Pain scores, fecal
incontinence scores, operative complications, wound healing and
recurrence rates were charted.

Results

There were no pre-operative differences between the two
groups in age (IFA group: mean, 42.5 years, SEM=3.3
years; CVN group: mean, 40.1 years, SEM=3.2), sex dis-
tribution (all males), duration of symptoms (IFA group:
mean, 157.4 weeks, SEM=126.1 weeks; CVN group:
mean, 62.6, weeks; SEM=40.4 weeks), pre-operative con-
tinence scores (all fully continent) or Eypasch quality of
life scores [5]. None in either group had diabetes mellitus.
Histopathological study of the fistula tract curettage tissue
confirmed the pathology. None of the fistula tracts showed
any evidence of tuberculosis, inflammatory bowel disease
or malignancy. Two patients in each group (20%) were
found at surgery and endoanal ultrasound to have supras-
phincteric extension involving substantial amounts of the
external sphincter. In the CVN group, loose draining
setons were inserted for these patients. These setons were
still in place at follow-up nine months after surgery, as
there was minimal cutting through of the sphincter mus-

cles. There were no differences in immediate postoperative
analgesic requirements and duration of hospital stay (IFA
group: mean, 2.1 days; SEM=0.1 days; CVN group: mean,
1.8 days, SEM=0.1 days). Results at 4 and 16 weeks are
listed in Table 1. All IFA flaps were viable and the only
problems encountered were dehiscence of the distal few
stitches in 4 patients (40%). However, these were inconse-
quential and did not delay wound healing clinically. All the
wounds healed at a mean follow-up of 12 weeks.  

In the CVN patients where setons were placed, there
was minimal migration of the setons which have remained
intact. These patients had discomfort from occasional pru-
ritis, albeit minimal. At a mean follow-up of 63.3 weeks
(SEM=6.4 weeks), there were no recurrences in either
group.

Discussion

The number of patients in this study is small because
trans-sphincteric fistulas are reasonably rare [6, 7]. IFA is
a safe and useful armamentarium for treating trans-sphinc-
teric fistula. It is especially useful when a suprasphincteric
extension is suspected, thus avoiding risk of incontinence
or the discomfort of a long-term seton.

Table 1 Results after conventional fistulotomy with or without seton (CVN) or island flap anoplasty (IFA) for trans-sphincteric fistula-in-
ano. Values are number (percentage) of patients unless otherwise indicated. No differences between groups are significant

CVN (n=10) IFA (n=10)

Results at 4 weeks

Re-admission for wound problem 0 (0) 1 (10)

Re-admission for bleeding 2 (20) 2 (20)

Pain 3 (30) 4 (40)

Pruritis 4 (40) 6 (60)

Wound discharge 5 (50) 3 (30)

Maximal pain score at resta 3.6 (1.2) 3.0 (1.2)

Pain score during bowel movementa 1.9 (1.3) 2.9 (1.2)

Satisfaction scorea 8.4 (1.3) 8.1 (4.0)

Fecal incontinence scorea 3.7 (1.9) 2.6 (1.3)

Quality of life scorea 117.0 (6.0) 125.5 (5.7)

Results at 16 weeks

Re-admissions for wound problem 0 (0) 0 (0)

Wound bleeding 1 (10) 0 (0)

Pain 1 (10) 0 (0)

Pruritis 1 (10) 0 (0)

Wound healed 9 (90) 9 (90)

Fecal incontinence scorea 1.3 (1.0) 1.3 (1.3)

Quality of life scorea 123.5 (11.3) 124 (16.0)

a Values are mean (SEM)
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CVN group required seton insertions, which were still
intact at the 9-month follow-up. Two patients with similar
high trans-sphincteric fistula in the IFA group avoided hav-
ing a long-term seton. There were no differences in the
postoperative pain score, incontinence score, complica-
tions, wound healing and recurrence rates between the two
groups. IFA is a safe and useful method for treating trans-
sphincteric fistula. It can be considered when a supras-
phincteric extension is suspected, thus avoiding risk of
incontinence or the discomfort of a long-term seton. 
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Introduction

Treatment of trans-sphincteric fistula is usually a compro-
mise between recurrence and incontinence [1, 2]. Dermal
island flap anoplasty has been found to be useful in the treat-
ment of these fistulas [3, 4]. We performed a randomized
trial to compare dermal island flap anoplasty (IFA) with con-
ventional treatment for trans-sphincteric fistula-in-ano.

Patients and methods

The hospital’s ethics committee approved the protocol and 79
consecutive patients with fistula-in-ano were recruited, during
the 2-year period from March 1999 to February 2002. Of these,
20 patients with trans-sphincteric fistula confirmed by endoanal
ultrasound were prospectively randomized in equal numbers to
IFA or conventional treatment. IFA involved a cutaneous
advancement flap into the rectum [3, 4]. Conventional treatment
(CVN) consisted of laying open fistulotomy or seton insertion if
deemed unsuitable for fistulotomy [2]. All patients were
reviewed 4 and 16 weeks after surgery by a single observer, at a

K.S. Ho • Y.H. Ho

Controlled, randomized trial of island flap anoplasty for treatment
of trans-sphincteric fistula-in-ano: early results

Received: 11 February 2005 / Accepted: 24 February 2005 / Published online: 8 July 2005

S H O R T C O M M U N I C AT I O N

Abstract Treatment of trans-sphincteric fistula is usually a
compromise between recurrence and incontinence.
Dermal island flap anoplasty has been found to be useful
in the treatment of these fistulas. We performed a random-
ized trial to compare dermal island flap anoplasty with
conventional treatment for trans-sphincteric fistula-in-ano.
Seventy nine patients with fistula-in-ano were recruited;
twenty patients with trans-sphincteric fistula confirmed by
endoanal ultrasound were prospectively randomized to
receive either dermal island flap anoplasty (IFA) or con-
ventional treatment (CVN) for trans-sphincteric fistula-in-
ano. Conventional treatment consisted of lay open fistulo-
tomy or seton insertion if deemed unsuitable for fistuloto-
my. Dermal island flap anoplasty involved a cutaneous
advancement flap into the rectum. Pain scores, fecal incon-
tinence scores, operative complications, wound healing
and recurrence rates were charted. Two patients in the

Tech Coloproctol (2005) 9:166–168
DOI 10.1007/s10151-005-0220-7

K.S. Ho 
Department of Colorectal Surgery
Singapore General Hospital
Singapore

Y.H. Ho (!)
Department of Surgery
Australian Institute of Tropical Medicine
James Cook University
4811 Townsville, Queensland, Australia
E-mail: YikHong.Ho@jcu.edu.au

CVN group required seton insertions, which were still
intact at the 9-month follow-up. Two patients with similar
high trans-sphincteric fistula in the IFA group avoided hav-
ing a long-term seton. There were no differences in the
postoperative pain score, incontinence score, complica-
tions, wound healing and recurrence rates between the two
groups. IFA is a safe and useful method for treating trans-
sphincteric fistula. It can be considered when a supras-
phincteric extension is suspected, thus avoiding risk of
incontinence or the discomfort of a long-term seton. 

Key words Anal fistula • Anoplasty • Fistula-in-ano
Fistulotomy • Island flap • Seton

Introduction

Treatment of trans-sphincteric fistula is usually a compro-
mise between recurrence and incontinence [1, 2]. Dermal
island flap anoplasty has been found to be useful in the treat-
ment of these fistulas [3, 4]. We performed a randomized
trial to compare dermal island flap anoplasty (IFA) with con-
ventional treatment for trans-sphincteric fistula-in-ano.

Patients and methods

The hospital’s ethics committee approved the protocol and 79
consecutive patients with fistula-in-ano were recruited, during
the 2-year period from March 1999 to February 2002. Of these,
20 patients with trans-sphincteric fistula confirmed by endoanal
ultrasound were prospectively randomized in equal numbers to
IFA or conventional treatment. IFA involved a cutaneous
advancement flap into the rectum [3, 4]. Conventional treatment
(CVN) consisted of laying open fistulotomy or seton insertion if
deemed unsuitable for fistulotomy [2]. All patients were
reviewed 4 and 16 weeks after surgery by a single observer, at a

K.S. Ho • Y.H. Ho

Controlled, randomized trial of island flap anoplasty for treatment
of trans-sphincteric fistula-in-ano: early results

Received: 11 February 2005 / Accepted: 24 February 2005 / Published online: 8 July 2005

S H O R T C O M M U N I C AT I O N

Abstract Treatment of trans-sphincteric fistula is usually a
compromise between recurrence and incontinence.
Dermal island flap anoplasty has been found to be useful
in the treatment of these fistulas. We performed a random-
ized trial to compare dermal island flap anoplasty with
conventional treatment for trans-sphincteric fistula-in-ano.
Seventy nine patients with fistula-in-ano were recruited;
twenty patients with trans-sphincteric fistula confirmed by
endoanal ultrasound were prospectively randomized to
receive either dermal island flap anoplasty (IFA) or con-
ventional treatment (CVN) for trans-sphincteric fistula-in-
ano. Conventional treatment consisted of lay open fistulo-
tomy or seton insertion if deemed unsuitable for fistuloto-
my. Dermal island flap anoplasty involved a cutaneous
advancement flap into the rectum. Pain scores, fecal incon-
tinence scores, operative complications, wound healing
and recurrence rates were charted. Two patients in the

Tech Coloproctol (2005) 9:166–168
DOI 10.1007/s10151-005-0220-7

[ ] 



Fistule anale: au-delà du séton
Comparaison lambeau muqueux vs paroi

occurred in 2 patients (10%) in the group I and 8 patients (40%) in
group II (Table 3).

The manometric changes in group I showed significantly
decreased inmean resting pressure from 68.4! 8.55 to 62.15! 7.62
(P < 0.001) also, there was significant decrease in mean squeeze
pressure from 162.15!14.51 to 160.70! 14.17 (P< 0.001). While in
group II these changes significantly decreased in mean resting
pressure from 65.4 ! 8.17 to 63.4 ! 7.38 (P < 0.001) but there was
no significant difference in mean squeeze pressure from 161.35 !
14.10 to 155.40 ! 18.73 (P > 0.05) (Table 4).

4. Discussion

The traditional method of laying open the fistula track is
undoubtedly successful in achieving eradication of the fistula, but
leads to imperfections in anal continence in about 6e34% of
patients.20 This may arise in two ways, first, the resting anal pres-
sure decreases in the lower part of the anal canal due to division
and sacrifice of healthy anal sphincter muscle, and second, the
surgical incision can cause deformity or guttering of the anal
margin, which may further compromise continence (keyhole
deformity). Hence, surgeons have thought for alternative methods
of treatment.20

In our study we compare the partial rectal wall advancement
flap (including circular muscle layer together with mucosa and
submucosa) and the mucosal advancement flap in the treatment of
high transphincteric perianal fistula Immediate postoperative
complications, occurred in one patients (5%) exposed to disruption
of the flap in group I and 6 patients (30%) in group II. This can be
explained by flap ischemia as the circular muscle fiber in the group
1, maintain vascularity of the flap. Recurrence occurred in 2 patients
(10%) in the group I and 8 patients (40%) in group II. Incontinence
was observed in 2 patients 10% for both flatus and soiling. Incon-
tinence was occurred in the 1st group only and no patients in the
2nd group develop such complication.

Many authors using similar techniques reported variable
recurrence rates ranging from zero to 30%1,21e28 and those who
reported the highest recurrence rates owed this poor outcome to
the fact that most of their patients had undergone previous oper-
ations.29e31 Ortiz and Marzo32 used core fistulectomy with endor-
ectal advancement flap repair for high transphincteric and
suprasphincteric fistula. In their study successful healing was
achieved in 93% of patients with only 8% developed incontinence.

In another study done by Gustafsson and Graf33 42 patients with
anal fistula were operated with fistulectomy and local advance-
ment flap. 55% of patients healed primarily, 24% after one reoper-
ation, 17 required 2 to 4 operations and only 2 patients needed
cutting seton treatment. There was high rate of incontinence (3%
with slight and 11% with major incontinence). Mizrahi et al.30

reviewed their results in the management of complex fistula in
ano with endorectal advancement flap in 106 procedures per-
formed on 94 patients. At mean times follow up of 40.3 months.
The procedure was successful in 59.6% of patients. Crohn’s disease
was associated with significantly high recurrence rate (57.1%)
compared to non Crohn’s disease (33.3). The recurrences were
observed in 15.7% of patients three or more years after repair.

Recently Dubsky et al.34 compared full thickness endorectal
advancement flap versus mucosal rectal flap. They reported
complete healing was observed in 76% of patients with 11%
developed incontinence. Recurrence was reported in 5% in full
thickness rectal wall flap and 35.5% in rectal mucosal flap.

Possible reasons for non healing or recurrence after an
advancement flap procedure could be unrecognized extensions
with insufficient drainage, local infection beneath the flap or
impaired blood flow due to tension or too narrow base of the flap
leading to devascularisation. The traditional method assessing flap
perfusion is visual inspection of the mucosa and fresh bleeding
from flap edge.35e38 Endoanal advancement flap repair presented
in our study entailed some specific problems like flap tip break-
down at the beginning of or in course of the second postoperative
week. Although spontaneous closure had occurred in one patient,
but still flap tip breakdown and abscess formation could be great
factors that were incriminated in recurrence of fistulae in our
patients. In addition, there were some technical difficulties faced
with recurrent fistulae because of the scary rigid and severely
deformed anal canal.

Preoperative manometric assessment helps to choose the
proper methods for treatment of anal fistula to decrease the inci-
dence of incontinence complication postoperative. Those patients
with low pressure study best treated by sphincter preserving
technique. In our study, therewas a significant decrease inMRP and
MSP, although values of postoperative MSP remained in normal
range (160.70 ! 14.17 mmHg).

This can be supported by the fact that the flap includes part of
the internal sphincter, using a rectum wall advancement flap with
extensive intra anal and rectal mobilization and the anal dilation
during surgery using a Park’s retractor is another possible cause.
Functional outcome can be also quantified by anal manometry and
very few studies have been published on advancement flap

Table 2
Operative time and Hospital stay in 1st group (mucosa, submucosa, musculosa) and
2nd (mucosa, submucosa).

1st Group
(n ¼ 20)

2nd Group
(n ¼ 20)

P value 95% C I for
differences

Lower Upper

Operative
time (min)

31.6 ! 6.8
(27e42)

29.4 ! 4.7 22e40 (NS) 0.783 #0.135 0.201

Hospital
stay (hour)

96.35 ! 9.5
(89.5e113.5)

105.8 ! 13.23
(90.5e116.5)

(S) 0.014 0.226 0.587

NS ¼ non significant, S ¼ significant.

Table 3
Postoperative complications in 1st group (mucosa, submucosa, musculosa) and 2nd
group (mucosa, submucosa).

1st Group (n ¼ 20) 2nd Group (n ¼ 20) P value

Disruption 1 (5%) 6 (30%) 0.04 (S)
Recurrence 2 (10%) 8 (40%) 0.03 (S)
Incontinence 2 (10%) 0 (0%) (NS) 0.15

NS ¼ non significant, S ¼ significant.

Table 4
Preoperative and posterative manometric results in 1st group (mucosa, submucosa,
musculosa) and 2nd (mucosa, submucosa).

1st Group
(n ¼ 20)

2nd Group
(n ¼ 20)

P value 95% C I for
differences

Lower Upper

Mean resting pressure
Preoperative 68.4 ! 8.55 65.4 ! 8.17 0.277 #0.247 0.143
Post-operative 62.15 ! 7.62 63.4 ! 7.38 0.620 #0.119 0.200

P value 0.001 (S) 0.001 (S)
95% C I for differences
Lower 0.2684 0.2684
Upper 0.6259 0.6285

Mean squeeze pressure
Preoperative 162.15 ! 14.51 161.35 ! 14.10 0.544 #0.191 0.140
Post-operative 160.70 ! 14.17 155.40 ! 18.73 0.002 0.108 0.469

P value 0.001 (S) 0.059 (NS)
95% C I for differences
Lower 0.240 0.237
Upper 0.595 0.599
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a b s t r a c t

Background: High transphincteric perianalfistula represents a technical challenge for surgicalmanagement.
We compared the effects of partial rectalwall advancementflap versus themucosal advancementflap in the
treatment of high transphincteric perianal fistula in a randomized study in patients with anal fistula.
Patients and Method: Consecutive patients treated for transphincteric anal fistula at our institution were
evaluated for inclusion. Participants were randomly allocated to receive Group I: Fistulectomy, closure of
internal sphincter and rectal advancement flap includes mucosa, submucosa, and circular muscle layer
sutured 1 cm below the level of internal opening or Group II: The same as group one but the flap includes
only mucosa and submucosa. Study variables included fistula closure rate, continence, morbidity, post-
operative pain, hospital stay and quality of life.
Results: Forty patients with high transphincteric perianal fistula were randomized and completed the
study. Operative time was 31.6 ! 6.8 min in group I, and 29.4 ! 4.7 min in group II (P ¼ 0.783). Hospital
stay was significantly more in group 2 (96.35 ! 9.5 vs. 105.8 ! 13.23) (P ¼ 0.014) Immediate post-
operative complications, occurred in one patients (5%) exposed to disruption in group I and 6 patients
(30%) in group II. Recurrence occurred in 2 patients (10%) in the group I and 8 patients (40%) in group II.
Two patients (10%) in group I developed incontinence for flatus and no patients in the group II develop
such complication.
Conclusion: Partial thickness advancement flap is better than mucosal advancement flap.

! 2010 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.

1. Introduction

Fistula in ano is a common condition associatedwith appreciable
inconvenience and morbidity to the patient. High transphincteric
perianal fistula represents a technical challenge for surgical
management. Conventional classification and treatment depends on
the level of the internal opening and the extent of involvement of
the external sphincter encompassed by the fistulous track.1

The ultimate goal of fistula surgery is to eradicate it without
disturbing the anal sphincter mechanism. To achieve the objective
in high anal fistula, different surgical techniques have been
described in literature from time to time. These include park’s
fistulotomy,2e5 insertion of seton,6,7 fistulotomy with occlusion of
internal ostium,8 fistulotomy with primary repair of the sphincter,9

endorectal advancement flaps,10,11 repair of the fistula using fibrin
adhesive glue,12e14 and re-routing the fistula.15 The number of
procedures mentioned indicates that there is no single established
way of treating these high fistulae.16

The rectal advancement flap achieves healing of the fistula in
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division and therefore the development of further incontinence.17,18
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Background: High transphincteric perianalfistula represents a technical challenge for surgicalmanagement.
We compared the effects of partial rectalwall advancementflap versus themucosal advancementflap in the
treatment of high transphincteric perianal fistula in a randomized study in patients with anal fistula.
Patients and Method: Consecutive patients treated for transphincteric anal fistula at our institution were
evaluated for inclusion. Participants were randomly allocated to receive Group I: Fistulectomy, closure of
internal sphincter and rectal advancement flap includes mucosa, submucosa, and circular muscle layer
sutured 1 cm below the level of internal opening or Group II: The same as group one but the flap includes
only mucosa and submucosa. Study variables included fistula closure rate, continence, morbidity, post-
operative pain, hospital stay and quality of life.
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Conclusion: Partial thickness advancement flap is better than mucosal advancement flap.
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Various SSRs have been described and evaluated 
including rectal advancement flaps (RAFs), dermal ad-
vancement flaps (DAFs), fibrin glue (FG), anal fistula 
plugs (AFPs), and, most recently, ligation of the inter-
sphincteric fistula tract (LIFT). Rectal advancement 
flaps are one of the oldest and best known techniques 
with healing rates reported between 66% and 87%.7 
However, their appeal as a first-line SSR option is lim-
ited by the fact that internal sphincter muscle may be 
included in the flap. This can cause mild to moderate 
incontinence reported in 13% of patients.8 There is less 
literature on DAFs, but most series report healing rates 
between 70% and 80%.9–12 Although there is no division 
of the anal sphincter muscles, DAFs may still be associ-
ated with decrement in continence.12–14 Fibrin glue and 
AFPs carry essentially no risk of postoperative inconti-
nence, but are relatively ineffective, with healing rates 
<50% in more recent studies.7 Last, the LIFT procedure 
was first described in 1993,15 and has been rapidly ad-
opted as a first-line SSR by many surgeons since being 
simplified in 2007.16 Recent systematic reviews report 
promising healing rates between 61% and 94% with 
only rare disturbance of fecal continence.17,18

The purpose of this study was to evaluate the trends 
in the use of various SSRs over time and their efficacy at 3 
large academic institutions in the Chicago area. An addi-
tional goal was to identify predictors of healing following 
a SSR.

PATIENTS AND METHODS

All patients who underwent an operation for treatment of 
an anal fistula between January 2005 and December 2015 
were identified from prospectively maintained databases 
at 3 large Chicago-area academic institutions and re-
viewed retrospectively. Patients with IBD, traumatic, ma-
lignant, or radiation-induced fistulas were excluded along 
with patients in whom a SSR was never attempted (Fig. 1).

The electronic medical records of patients who met 
the study criteria were thoroughly reviewed and the fol-
lowing data collected: patient demographics (age, sex, 
BMI), comorbidities (history of smoking, diabetes mel-
litus, HIV, ASA classification, and Charlson Comorbidity 
Index19), and fistula characteristics (location, length, dura-
tion of symptoms, Parks classification,20 depth of the in-
ternal opening, associated abscess at time of repair, use of 
a draining seton before repair, placement of a drain in the 
external opening, history of prior attempts at repair), type 
of repair performed, and length of follow-up. Descriptive 
fistula characteristics, such as location and Parks classifi-
cation,20 were recorded as documented from examination 
under anesthesia before the repair. The tract length was 
determined by measuring the distance from the external 
opening to the anal verge. The cutoff for data collection 
was November 7, 2016.

The primary outcome was the rate of fistula healing 
after a SSR. A fistula was considered healed when there 
was cessation of drainage, as reported by the patient and 

1,765 patients with
anal fistulas

462 sphincter-sparing
repairs

Exclude 316

- 187 IBD

- 22 traumatic

- 18 malignant

- 14 radiation

- 75 no fistula

317 no repair

- 259 seton(s) +/- I&D, debridement,
   partial fistulotomy

- 58 I&D only (no IO identified)

670 fistulotomies

- 411 primary fistulotomy(ies)

-259 seton(s) + fistulotomy(ies)

FIGURE 1. All patients who underwent operative treatment for an anal fistula between January 2005 and December 2015. I&D = incision and 
drainage; IO = internal opening.
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BACKGROUND: Sphincter-sparing repairs are commonly 
used to treat anal fistulas with significant muscle 
involvement.

OBJECTIVE: The current study evaluates the trends and 
efficacy of sphincter-sparing repairs and determines risk 
factors for fistula recurrence.

DESIGN AND SETTINGS: A retrospective review was 
performed at 3 university-affiliated teaching hospitals.

PATIENTS: All 462 patients with cryptoglandular anal 
fistulas who underwent 573 sphincter-sparing repairs 
between 2005 and 2015 were included. Patients with 
Crohn’s disease were excluded.

MAIN OUTCOME MEASURES: The primary outcome was 
the rate of fistula healing defined as cessation of drainage 
with closure of the external opening. Risk factors for 
nonhealing were also analyzed.

RESULTS: Five hundred three sphincter-sparing repairs were 
analyzed, whereas 70 were lost to follow-up. Two hundred 
twenty sphincter-sparing repairs (44%) resulted in healing, 
283 (56%) resulted in nonhealing with a median follow-
up of 9 (range, 1–125) months. The median time to fistula 
recurrence was 3 (range, 0–75) months with 79% and 91% of 
recurrences noted within 6 and 12 months. Patients treated 
with a dermal advancement flap, rectal advancement flap, or 

ligation of the intersphincteric tract procedure were less likely 
to have a recurrence than patients treated with a fistula plug 
or fibrin glue (p < 0.001). Over time, there was a significantly 
increased use of the ligation of the intersphincteric tract 
procedure (p < 0.001) and a significantly decreased use 
of fistula plugs and fibrin glue (p < 0.001); healing rates 
improved accordingly. There were no significant differences 
in healing rates with respect to patient demographics, 
comorbidities, or fistula characteristics.

LIMITATIONS: This study was limited by its retrospective 
design.

CONCLUSIONS: Healing rates following sphincter-
sparing repairs of cryptoglandular anal fistulas are 
modest, but have improved over time with the use of 
better surgical techniques. In this study, ligation of the 
intersphincteric fistula tract and flaps were superior to 
fistula plugs and fibrin glue; the former procedures are 
therefore favored. See Video Abstract at http://links.lww.
com/DCR/A391.

KEY WORDS: Advancement flap; Anal fistula; Fibrin glue; 
Fistula plug; LIFT; Sphincter-sparing repair.

An anal fistula is a common anorectal ailment with an 
estimated incidence in the United States of 20 000 
to 25 000 cases per year.1 Over 90% of anal fistulas 

are cryptoglandular in origin and arise from anorectal ab-
scesses.2 Fistulotomy is the gold standard for the treatment 
for anal fistulas with a healing rate of >90%.3–5 However, 
patients treated with fistulotomy are at risk of developing 
postoperative anal sphincter dysfunction, especially females 
or patients with complex fistulas, preoperative inconti-
nence, recurrent disease, or previous anorectal surgeries.5,6 
Therefore, there has been a considerable interest to develop 
sphincter-sparing repair (SSR) procedures that attempt to 
treat anal fistulas without dividing sphincter muscle.
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Abstract
Ideal surgical treatment for anal fistula should aim
to eradicate sepsis and promote healing of the tract,
whilst preserving the sphincters and the mechanism
of continence. For the simple and most distal fistulae,
conventional surgical options such as laying open of the
fistula tract seem to be relatively safe and therefore,
well accepted in clinical practise. However, for the
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains
about damaging the sphincter and subsequent poor
functional outcome, which is quite inevitable following
conventional surgical treatment. For this reason, over

the last two decades, many sphincter-preserving
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the
injury to the anal sphincters and preserving optimal
function. Among them, the ligation of intersphincteric
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal
fistula. Another technique, the anal fistula plug,
derived from porcine small intestinal submucosa, is
safe but modestly effective in long-term follow-up,
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract.
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted
anal fistula treatment procedures, respectively using
laser and electrode energy, are expensive and yet to
be thoroughly assessed in clinical practise. Recently, a
therapy using autologous adipose-derived stem cells
has been described. Their properties of regenerating
tissues and suppressing inflammatory response must be
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques. 

Key words: Anal fistula management; Ligation of
intersphincteric fistula tract; Plug; Fibrin glue; Fistula
laser closure; Video-assisted anal fistula treatment;
Adipose-derived stem cells
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Core tip: We present a review with a critical appraisal
on the modern procedures for anal fistula which aims
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the
new designed GORE BioA® plug, Fibrin glue, Fistula
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nificant predictor of fistula healing (p < 0.001). There was 
a significant difference in the median length of follow-up 
between healers and nonhealers: 6 (range 1–121) versus 14 
(range, 1–125) months. Most patient and fistula charac-
teristics were similar across the type of repair performed,

although differences were noted in sex, Parks classifica-
tion, and history of failed prior repair (Table 3).

DISCUSSION

These data demonstrate an evolution in use of various 
SSRs in the Chicago region. The LIFT procedure has be-
come the most popular SSR over the past 6 years, essen-
tially replacing AFPs and FG. As a result, the healing rates 
have improved. There was a steady use of DAFs and RAFs 
both before and after 2010, although they were never the 
most utilized SSR at any time period in the study. This 
may be explained by the notion that flaps are more prone 
to cause postoperative continence disturbances compared 
with LIFT, FG, and AFPs.8,12–14 The most utilized SSRs at 
present, LIFT, RAF, and DAF, were also shown to be the 
most efficacious. This practice is supported by the 2016 
American Society of Colon and Rectal Surgeons clinical 
practice guidelines that favor RAFs and LIFTs over AFPs 
and FG because the latter are relatively ineffective.7

To our knowledge, this is the first study that has at-
tempted to identify predictors of fistula healing follow-
ing any type of SSR. Aside from type of repair performed,
there were no predictors of fistula healing found. A few 
large series that have attempted to identify risk factors for 
fistula recurrence did so by examining a cohort of patients 
that were treated with a fistulotomy most commonly.
Garcia-Aguilar et al5 reviewed a 375-patient cohort, 300 

TABLE 2.   Fistula characteristics

Characteristic
Healers  

(n = 220)
Nonhealers  

(n = 283) p

Parks classification  
  Intersphincteric 6 (3) 5 (2)
  Transphincteric 209 (95) 269 (96) 0.62a

  Suprasphincteric 3 (1) 4 (2)
  Extrasphincteric 1 (1) 0  
Symptom duration, mo 16 (1–422) 15 (1–369) 0.47b

Draining seton before repair 134 (61) 171 (60) 0.93c

Failed prior attempt at repair 64 (29) 95 (34) 0.29c

Depth of IO   
  Distal to dentate line 15 (14) 12 (8)
  At dentate line 86 (78) 111 (76) 0.1a

  Proximal to dentate line 9 (8) 23 (16)
Tract length, cm 3 (1–10) 3 (1–10) 0.69b

Posterior midline IO 86 (39) 112 (40) 0.93c

Abscess cavity at time  
 of repair

10 (5) 11 (4) 0.82c

Placement of drain into EO 26 (12) 24 (8) 0.23c

Data reported as median (range) or n (%).
IO = internal opening; EO = external opening.
aχ2 test.
bMann-Whitney U test. 
cFisher exact test. 
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confirmed on examination, and closure of the external 
opening on last follow-up. Fistulas that required addi-
tional surgery or that failed to meet healed criteria beyond 
1 month of follow-up, whether persistent or recurrent,
were considered nonhealed. Fistulas were classified as lost 
to follow-up if the patient either failed to follow-up after 
the repair or if the last follow-up visit occurred within 1 
month of the repair without meeting healed criteria. Pa-
tient demographics, comorbidities, and fistula character-
istics were compared between patients with healed and 
nonhealed anal fistulas to identify predictors of healing.
To assess if there was improvement over time, outcomes 
were compared before and after January 1, 2010. This date 
was chosen as a dividing point, because it roughly divided 
the data set in half. Patient demographics, comorbidities,
and fistula characteristics were also compared between the 
different types of SSR to identify any factors that may have 
led a surgeon to choose 1 type of repair over another. This 
study protocol was approved by the institutional review 
boards at all 3 study sites.

Data analyses were conducted using SPSS version 24 
(IBM Corp, Armonk, NY). Descriptive statistics were re-
ported as median (range) for continuous variables and n 
(%) for categorical variables. Differences between groups 
on continuous variables were tested by using the Mann-
Whitney U test or Kruskal-Wallis test and on categorical 
variables using a χ2 test or Fisher exact test. Binary logis-
tic regression was used to compare univariate predictors 
of healing. A time to fistula recurrence analysis was per-
formed by using the Kaplan-Meier method. Observed dif-
ferences were considered statistically significant if p < 0.05.

RESULTS

Four hundred sixty-two patients underwent 573 SSRs 
during the study period. Five hundred three SSRs were 
analyzed, whereas 70 were lost to follow-up. Two hundred 
twenty SSRs (44%) resulted in healing, 283 (56%) result-
ed in nonhealing with a median follow-up of 9 (range,
1–125) months. The median time to fistula recurrence 
was 3 (range, 0–75) months with 79% and 91% of recur-
rences noted within 6 and 12 months (Fig. 2). There were 
no significant differences in patient demographics or co-
morbidities between the healers and nonhealers (Table 1).

The vast majority of the fistulas were transsphincteric 
(n = 478, 95%), and patients reported symptoms over a 
median time of 15 (range, 1–422) months before repair.
Three hundred five fistulas (61%) were treated with a 
draining seton before SSR, and 159 (32%) had failed a pre-
vious attempt at repair. Most fistulas had internal open-
ings located at or distal to the dentate line (88%), and 198 
fistulas (39%) had internal openings in the posterior mid-
line. There was a trend that fistulas with an internal open-
ing at or distal to the dentate line were more likely to heal 

compared with those with an internal opening above the 
dentate line (p = 0.1). There were no other differences in 
fistula characteristics between the healers and nonhealers 
(Table 2).

Univariate predictors of healing included type of re-
pair performed (p < 0.001) and date of operation before 
or after 2010 (p = 0.005). The various types of SSRs uti-
lized in the study period, their frequency of use, and their 
healing rates are summarized in Figure 3. Patients treated 
with a RAF, DAF, or LIFT procedure were significantly 
more likely to heal compared with patients treated with 
an AFP or FG (p < 0.001). Over time, there was a signifi-
cantly increased use of the LIFT procedure (p < 0.001) and 
a significantly decreased use of AFPs and FG (p < 0.001);
healing rates improved accordingly (Fig. 4). On multivari-
ate analysis, only type of repair performed remained a sig-
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FIGURE 2. Time to fistula recurrence. Overall healing rate 
following a sphincter-sparing repair was 44%. However, because 
disproportionate censoring of healers, the estimated healing rate at 
2 years is lower. 

TABLE 1.   Patient characteristics

Characteristic
Healers  

(n = 220)
Nonhealers  

(n = 283) p

Age, y 46 (20–78) 46 (18–74) 0.21a

Male 132 (65) 185 (65) 0.85b

BMI 29 (16–58) 29 (16–55) 0.97a

ASA classification
  I 86 (39) 111 (40) 1.0c

  II 115 (53) 147 (52)
  III 18 (8) 23 (8)
Diabetics 26 (12) 23 (8) 0.18b

HIVc 4 (2) 6 (2) 1.0b

Smokers 64 (29) 76 (27) 0.62b

Charlson Comorbidty Index 0 (0–6) 0 (0–7) 0.63a

Data reported as median (range) or n (%).
aMann-Whitney U test, 
bFisher exact test, 
cχ2 test
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nificant predictor of fistula healing (p < 0.001). There was 
a significant difference in the median length of follow-up 
between healers and nonhealers: 6 (range 1–121) versus 14 
(range, 1–125) months. Most patient and fistula charac-
teristics were similar across the type of repair performed,

although differences were noted in sex, Parks classifica-
tion, and history of failed prior repair (Table 3).

DISCUSSION

These data demonstrate an evolution in use of various 
SSRs in the Chicago region. The LIFT procedure has be-
come the most popular SSR over the past 6 years, essen-
tially replacing AFPs and FG. As a result, the healing rates 
have improved. There was a steady use of DAFs and RAFs 
both before and after 2010, although they were never the 
most utilized SSR at any time period in the study. This 
may be explained by the notion that flaps are more prone 
to cause postoperative continence disturbances compared 
with LIFT, FG, and AFPs.8,12–14 The most utilized SSRs at 
present, LIFT, RAF, and DAF, were also shown to be the 
most efficacious. This practice is supported by the 2016 
American Society of Colon and Rectal Surgeons clinical 
practice guidelines that favor RAFs and LIFTs over AFPs 
and FG because the latter are relatively ineffective.7

To our knowledge, this is the first study that has at-
tempted to identify predictors of fistula healing follow-
ing any type of SSR. Aside from type of repair performed,
there were no predictors of fistula healing found. A few 
large series that have attempted to identify risk factors for 
fistula recurrence did so by examining a cohort of patients 
that were treated with a fistulotomy most commonly.
Garcia-Aguilar et al5 reviewed a 375-patient cohort, 300 

TABLE 2.  Fistula characteristics

Characteristic
Healers  

(n = 220)
Nonhealers  

(n = 283) p

Parks classification
Intersphincteric 6 (3) 5 (2)
Transphincteric 209 (95) 269 (96) 0.62a

Suprasphincteric 3 (1) 4 (2)
Extrasphincteric 1 (1) 0

Symptom duration, mo 16 (1–422) 15 (1–369) 0.47b

Draining seton before repair 134 (61) 171 (60) 0.93c

Failed prior attempt at repair 64 (29) 95 (34) 0.29c

Depth of IO
Distal to dentate line 15 (14) 12 (8)
At dentate line 86 (78) 111 (76) 0.1a

Proximal to dentate line 9 (8) 23 (16)
Tract length, cm 3 (1–10) 3 (1–10) 0.69b

Posterior midline IO 86 (39) 112 (40) 0.93c

Abscess cavity at time  
of repair

10 (5) 11 (4) 0.82c

Placement of drain into EO 26 (12) 24 (8) 0.23c

Data reported as median (range) or n (%).
IO = internal opening; EO = external opening.
aχ2 test.
bMann-Whitney U test. 
cFisher exact test. 
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BACKGROUND: Sphincter-sparing repairs are commonly 
used to treat anal fistulas with significant muscle 
involvement.

OBJECTIVE: The current study evaluates the trends and 
efficacy of sphincter-sparing repairs and determines risk 
factors for fistula recurrence.

DESIGN AND SETTINGS: A retrospective review was 
performed at 3 university-affiliated teaching hospitals.

PATIENTS: All 462 patients with cryptoglandular anal 
fistulas who underwent 573 sphincter-sparing repairs 
between 2005 and 2015 were included. Patients with 
Crohn’s disease were excluded.

MAIN OUTCOME MEASURES: The primary outcome was 
the rate of fistula healing defined as cessation of drainage 
with closure of the external opening. Risk factors for 
nonhealing were also analyzed.

RESULTS: Five hundred three sphincter-sparing repairs were 
analyzed, whereas 70 were lost to follow-up. Two hundred 
twenty sphincter-sparing repairs (44%) resulted in healing,
283 (56%) resulted in nonhealing with a median follow-
up of 9 (range, 1–125) months. The median time to fistula 
recurrence was 3 (range, 0–75) months with 79% and 91% of
recurrences noted within 6 and 12 months. Patients treated 
with a dermal advancement flap, rectal advancement flap, or 

ligation of the intersphincteric tract procedure were less likely 
to have a recurrence than patients treated with a fistula plug 
or fibrin glue (p < 0.001). Over time, there was a significantly 
increased use of the ligation of the intersphincteric tract 
procedure (p < 0.001) and a significantly decreased use 
of fistula plugs and fibrin glue (p < 0.001); healing rates 
improved accordingly. There were no significant differences 
in healing rates with respect to patient demographics,
comorbidities, or fistula characteristics.

LIMITATIONS: This study was limited by its retrospective 
design.

CONCLUSIONS: Healing rates following sphincter-
sparing repairs of cryptoglandular anal fistulas are 
modest, but have improved over time with the use of
better surgical techniques. In this study, ligation of the 
intersphincteric fistula tract and flaps were superior to 
fistula plugs and fibrin glue; the former procedures are 
therefore favored. See Video Abstract at http://links.lww.
com/DCR/A391.

KEY WORDS: Advancement flap; Anal fistula; Fibrin glue;
Fistula plug; LIFT; Sphincter-sparing repair.

An anal fistula is a common anorectal ailment with an 
estimated incidence in the United States of 20000 
to 25000 cases per year.1 Over 90% of anal fistulas 

are cryptoglandular in origin and arise from anorectal ab-
scesses.2 Fistulotomy is the gold standard for the treatment 
for anal fistulas with a healing rate of >90%.3–5 However,
patients treated with fistulotomy are at risk of developing 
postoperative anal sphincter dysfunction, especially females 
or patients with complex fistulas, preoperative inconti-
nence, recurrent disease, or previous anorectal surgeries.5,6

Therefore, there has been a considerable interest to develop 
sphincter-sparing repair (SSR) procedures that attempt to 
treat anal fistulas without dividing sphincter muscle.
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Abstract
Ideal surgical treatment for anal fistula should aim
to eradicate sepsis and promote healing of the tract,
whilst preserving the sphincters and the mechanism
of continence. For the simple and most distal fistulae,
conventional surgical options such as laying open of the
fistula tract seem to be relatively safe and therefore,
well accepted in clinical practise. However, for the
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains
about damaging the sphincter and subsequent poor
functional outcome, which is quite inevitable following
conventional surgical treatment. For this reason, over

the last two decades, many sphincter-preserving
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the
injury to the anal sphincters and preserving optimal
function. Among them, the ligation of intersphincteric
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal
fistula. Another technique, the anal fistula plug,
derived from porcine small intestinal submucosa, is
safe but modestly effective in long-term follow-up,
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract.
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted
anal fistula treatment procedures, respectively using
laser and electrode energy, are expensive and yet to
be thoroughly assessed in clinical practise. Recently, a
therapy using autologous adipose-derived stem cells
has been described. Their properties of regenerating
tissues and suppressing inflammatory response must be
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques. 

Key words: Anal fistula management; Ligation of
intersphincteric fistula tract; Plug; Fibrin glue; Fistula
laser closure; Video-assisted anal fistula treatment;
Adipose-derived stem cells
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Core tip: We present a review with a critical appraisal
on the modern procedures for anal fistula which aims
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the
new designed GORE BioA® plug, Fibrin glue, Fistula
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of which were treated with a fistulotomy, and found that 
risk factors associated with recurrence were complex type 
of fistula, horseshoe extension, lack of identification of 
internal opening, lateral internal opening, previous fis-
tula surgery, and operating surgeon. In contrast, van Ko-
peren et al21 examined a 179-patient cohort, 109 of which 
were treated with a fistulotomy, and found no risk factors 
for recurrence. Similar to the present study, Abbas et al22 
found that use of an AFP compared with fistulotomy or 
RAF was an independent risk factor for failure.

Many studies have looked at both clinical and fistula-
related factors that may predict the outcomes following 
individual SSRs. In terms of patient factors, older patients 
may have better outcomes with RAFs,23,24 and patients 
with a high BMI may do worse with LIFTs.25 Also, there is 
some evidence that women do better with DAFs,14 which 
could explain why a higher portion of women under-
went flap procedures in the current study. Smoking has 
been shown to be a risk factor for recurrence following a 
RAF,26,27 DAF,27 AFP,28 and LIFT,29 but was not shown to 
predict recurrence in the present study. Similarly, patients 
with a history of prior fistula repair have been shown to 
have worse outcomes,10,27–30 but this was not a significant 
predictor of failure in this study. However, it remained 
a confounding variable when comparing the efficacy of 
the various SSRs because patients treated with an AFP, 
FG, RAF, or DAF were more likely to have had a prior re-
pair than patients treated with a LIFT. Other fistula fac-

tors that have been shown to impact outcomes of SSRs 
include tract length,31,32 complexity,22,33,34 and posterior 
location,28 but none of which were significant in the pres-
ent study. However, there was a trend that fistulas with 
internal openings proximal to the dentate line tended to 
have worse outcomes. Overall, reasons for SSR failure are 
not well-understood and may extend beyond clinical and 
anatomical factors.

Many surgeons routinely place draining setons before 
repairing an anal fistula. Setons are thought to help reduce 
inflammation in the acute setting by draining sepsis and 
causing a fibrotic reaction that matures the fistula tract.35 
There is some evidence that prior seton placement low-
ers recurrence rates following a SSR.36 The majority of pa-
tients in this study (61%) received a draining seton before 
SSR; however, no difference was noted in healing rates. 
The question therefore remains if routine use of draining 
setons before SSR is necessary in all patients.

There are several limitations to these data. Although 
most patient and fistula characteristics were similar across 
the type of repair performed (Table 3), there may be other 
factors that influenced the surgeon’s choice of SSR. This 
selection bias is inherent due to the retrospective design of 
the study. Also, the nonhealers had significantly longer fol-
low-up than the healers. Although this may seem intuitive, 
it also has the potential to add bias to the data, because it 
is known that fistula recurrence rates increase with longer 
follow-up.37 The median length of follow-up was relatively 
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BACKGROUND: Sphincter-sparing repairs are commonly 
used to treat anal fistulas with significant muscle 
involvement.

OBJECTIVE: The current study evaluates the trends and 
efficacy of sphincter-sparing repairs and determines risk 
factors for fistula recurrence.

DESIGN AND SETTINGS: A retrospective review was 
performed at 3 university-affiliated teaching hospitals.

PATIENTS: All 462 patients with cryptoglandular anal 
fistulas who underwent 573 sphincter-sparing repairs 
between 2005 and 2015 were included. Patients with 
Crohn’s disease were excluded.

MAIN OUTCOME MEASURES: The primary outcome was 
the rate of fistula healing defined as cessation of drainage 
with closure of the external opening. Risk factors for 
nonhealing were also analyzed.

RESULTS: Five hundred three sphincter-sparing repairs were 
analyzed, whereas 70 were lost to follow-up. Two hundred 
twenty sphincter-sparing repairs (44%) resulted in healing, 
283 (56%) resulted in nonhealing with a median follow-
up of 9 (range, 1–125) months. The median time to fistula 
recurrence was 3 (range, 0–75) months with 79% and 91% of 
recurrences noted within 6 and 12 months. Patients treated 
with a dermal advancement flap, rectal advancement flap, or 

ligation of the intersphincteric tract procedure were less likely 
to have a recurrence than patients treated with a fistula plug 
or fibrin glue (p < 0.001). Over time, there was a significantly 
increased use of the ligation of the intersphincteric tract 
procedure (p < 0.001) and a significantly decreased use 
of fistula plugs and fibrin glue (p < 0.001); healing rates 
improved accordingly. There were no significant differences 
in healing rates with respect to patient demographics, 
comorbidities, or fistula characteristics.

LIMITATIONS: This study was limited by its retrospective 
design.

CONCLUSIONS: Healing rates following sphincter-
sparing repairs of cryptoglandular anal fistulas are 
modest, but have improved over time with the use of 
better surgical techniques. In this study, ligation of the 
intersphincteric fistula tract and flaps were superior to 
fistula plugs and fibrin glue; the former procedures are 
therefore favored. See Video Abstract at http://links.lww.
com/DCR/A391.

KEY WORDS: Advancement flap; Anal fistula; Fibrin glue; 
Fistula plug; LIFT; Sphincter-sparing repair.

An anal fistula is a common anorectal ailment with an 
estimated incidence in the United States of 20 000 
to 25 000 cases per year.1 Over 90% of anal fistulas 

are cryptoglandular in origin and arise from anorectal ab-
scesses.2 Fistulotomy is the gold standard for the treatment 
for anal fistulas with a healing rate of >90%.3–5 However, 
patients treated with fistulotomy are at risk of developing 
postoperative anal sphincter dysfunction, especially females 
or patients with complex fistulas, preoperative inconti-
nence, recurrent disease, or previous anorectal surgeries.5,6 
Therefore, there has been a considerable interest to develop 
sphincter-sparing repair (SSR) procedures that attempt to 
treat anal fistulas without dividing sphincter muscle.
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Abstract
Ideal surgical treatment for anal fistula should aim 
to eradicate sepsis and promote healing of the tract, 
whilst preserving the sphincters and the mechanism 
of continence. For the simple and most distal fistulae, 
conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
well accepted in clinical practise. However, for the 
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains 
about damaging the sphincter and subsequent poor 
functional outcome, which is quite inevitable following 
conventional surgical treatment. For this reason, over 

the last two decades, many sphincter-preserving 
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal 
fistula. Another technique, the anal fistula plug, 
derived from porcine small intestinal submucosa, is 
safe but modestly effective in long-term follow-up, 
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract. 
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its 
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted 
anal fistula treatment procedures, respectively using 
laser and electrode energy, are expensive and yet to 
be thoroughly assessed in clinical practise. Recently, a 
therapy using autologous adipose-derived stem cells 
has been described. Their properties of regenerating 
tissues and suppressing inflammatory response must be 
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review 
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques.  

Key words: Anal fistula management; Ligation of 
intersphincteric fistula tract; Plug; Fibrin glue; Fistula 
laser closure; Video-assisted anal fistula treatment; 
Adipose-derived stem cells
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Core tip: We present a review with a critical appraisal 
on the modern procedures for anal fistula which aims 
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the 
new designed GORE BioA® plug, Fibrin glue, Fistula 
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BACKGROUND: Sphincter-sparing repairs are commonly 
used to treat anal fistulas with significant muscle 
involvement.

OBJECTIVE: The current study evaluates the trends and 
efficacy of sphincter-sparing repairs and determines risk 
factors for fistula recurrence.

DESIGN AND SETTINGS: A retrospective review was 
performed at 3 university-affiliated teaching hospitals.

PATIENTS: All 462 patients with cryptoglandular anal 
fistulas who underwent 573 sphincter-sparing repairs 
between 2005 and 2015 were included. Patients with 
Crohn’s disease were excluded.

MAIN OUTCOME MEASURES: The primary outcome was 
the rate of fistula healing defined as cessation of drainage 
with closure of the external opening. Risk factors for 
nonhealing were also analyzed.

RESULTS: Five hundred three sphincter-sparing repairs were 
analyzed, whereas 70 were lost to follow-up. Two hundred 
twenty sphincter-sparing repairs (44%) resulted in healing, 
283 (56%) resulted in nonhealing with a median follow-
up of 9 (range, 1–125) months. The median time to fistula 
recurrence was 3 (range, 0–75) months with 79% and 91% of 
recurrences noted within 6 and 12 months. Patients treated 
with a dermal advancement flap, rectal advancement flap, or 

ligation of the intersphincteric tract procedure were less likely 
to have a recurrence than patients treated with a fistula plug 
or fibrin glue (p < 0.001). Over time, there was a significantly 
increased use of the ligation of the intersphincteric tract 
procedure (p < 0.001) and a significantly decreased use 
of fistula plugs and fibrin glue (p < 0.001); healing rates 
improved accordingly. There were no significant differences 
in healing rates with respect to patient demographics, 
comorbidities, or fistula characteristics.

LIMITATIONS: This study was limited by its retrospective 
design.

CONCLUSIONS: Healing rates following sphincter-
sparing repairs of cryptoglandular anal fistulas are 
modest, but have improved over time with the use of 
better surgical techniques. In this study, ligation of the 
intersphincteric fistula tract and flaps were superior to 
fistula plugs and fibrin glue; the former procedures are 
therefore favored. See Video Abstract at http://links.lww.
com/DCR/A391.
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An anal fistula is a common anorectal ailment with an 
estimated incidence in the United States of 20 000 
to 25 000 cases per year.1 Over 90% of anal fistulas 

are cryptoglandular in origin and arise from anorectal ab-
scesses.2 Fistulotomy is the gold standard for the treatment 
for anal fistulas with a healing rate of >90%.3–5 However, 
patients treated with fistulotomy are at risk of developing 
postoperative anal sphincter dysfunction, especially females 
or patients with complex fistulas, preoperative inconti-
nence, recurrent disease, or previous anorectal surgeries.5,6 
Therefore, there has been a considerable interest to develop 
sphincter-sparing repair (SSR) procedures that attempt to 
treat anal fistulas without dividing sphincter muscle.
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confirmed on examination, and closure of the external 
opening on last follow-up. Fistulas that required addi-
tional surgery or that failed to meet healed criteria beyond 
1 month of follow-up, whether persistent or recurrent, 
were considered nonhealed. Fistulas were classified as lost 
to follow-up if the patient either failed to follow-up after 
the repair or if the last follow-up visit occurred within 1 
month of the repair without meeting healed criteria. Pa-
tient demographics, comorbidities, and fistula character-
istics were compared between patients with healed and 
nonhealed anal fistulas to identify predictors of healing. 
To assess if there was improvement over time, outcomes 
were compared before and after January 1, 2010. This date 
was chosen as a dividing point, because it roughly divided 
the data set in half. Patient demographics, comorbidities, 
and fistula characteristics were also compared between the 
different types of SSR to identify any factors that may have 
led a surgeon to choose 1 type of repair over another. This 
study protocol was approved by the institutional review 
boards at all 3 study sites.

Data analyses were conducted using SPSS version 24 
(IBM Corp, Armonk, NY). Descriptive statistics were re-
ported as median (range) for continuous variables and n 
(%) for categorical variables. Differences between groups 
on continuous variables were tested by using the Mann-
Whitney U test or Kruskal-Wallis test and on categorical 
variables using a χ2 test or Fisher exact test. Binary logis-
tic regression was used to compare univariate predictors 
of healing. A time to fistula recurrence analysis was per-
formed by using the Kaplan-Meier method. Observed dif-
ferences were considered statistically significant if p < 0.05.

RESULTS

Four hundred sixty-two patients underwent 573 SSRs 
during the study period. Five hundred three SSRs were 
analyzed, whereas 70 were lost to follow-up. Two hundred 
twenty SSRs (44%) resulted in healing, 283 (56%) result-
ed in nonhealing with a median follow-up of 9 (range, 
1–125) months. The median time to fistula recurrence 
was 3 (range, 0–75) months with 79% and 91% of recur-
rences noted within 6 and 12 months (Fig. 2). There were 
no significant differences in patient demographics or co-
morbidities between the healers and nonhealers (Table 1).

The vast majority of the fistulas were transsphincteric 
(n = 478, 95%), and patients reported symptoms over a 
median time of 15 (range, 1–422) months before repair. 
Three hundred five fistulas (61%) were treated with a 
draining seton before SSR, and 159 (32%) had failed a pre-
vious attempt at repair. Most fistulas had internal open-
ings located at or distal to the dentate line (88%), and 198 
fistulas (39%) had internal openings in the posterior mid-
line. There was a trend that fistulas with an internal open-
ing at or distal to the dentate line were more likely to heal 

compared with those with an internal opening above the 
dentate line (p = 0.1). There were no other differences in 
fistula characteristics between the healers and nonhealers 
(Table 2).

Univariate predictors of healing included type of re-
pair performed (p < 0.001) and date of operation before 
or after 2010 (p = 0.005). The various types of SSRs uti-
lized in the study period, their frequency of use, and their 
healing rates are summarized in Figure 3. Patients treated 
with a RAF, DAF, or LIFT procedure were significantly 
more likely to heal compared with patients treated with 
an AFP or FG (p < 0.001). Over time, there was a signifi-
cantly increased use of the LIFT procedure (p < 0.001) and 
a significantly decreased use of AFPs and FG (p < 0.001); 
healing rates improved accordingly (Fig. 4). On multivari-
ate analysis, only type of repair performed remained a sig-
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FIGURE 2. Time to fistula recurrence. Overall healing rate 
following a sphincter-sparing repair was 44%. However, because 
disproportionate censoring of healers, the estimated healing rate at 
2 years is lower. 

TABLE 1.   Patient characteristics

Characteristic
Healers  

(n = 220)
Nonhealers  

(n = 283) p

Age, y 46 (20–78) 46 (18–74) 0.21a

Male 132 (65) 185 (65) 0.85b

BMI 29 (16–58) 29 (16–55) 0.97a

ASA classification    
  I 86 (39) 111 (40) 1.0c

  II 115 (53) 147 (52)  
  III 18 (8) 23 (8)  
Diabetics 26 (12) 23 (8) 0.18b

HIVc 4 (2) 6 (2) 1.0b

Smokers 64 (29) 76 (27) 0.62b

Charlson Comorbidty Index 0 (0–6) 0 (0–7) 0.63a

Data reported as median (range) or n (%).
aMann-Whitney U test, 
bFisher exact test, 
cχ2 test
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to have a recurrence than patients treated with a fistula plug 
or fibrin glue (p < 0.001). Over time, there was a significantly 
increased use of the ligation of the intersphincteric tract 
procedure (p < 0.001) and a significantly decreased use 
of fistula plugs and fibrin glue (p < 0.001); healing rates 
improved accordingly. There were no significant differences 
in healing rates with respect to patient demographics, 
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LIMITATIONS: This study was limited by its retrospective 
design.

CONCLUSIONS: Healing rates following sphincter-
sparing repairs of cryptoglandular anal fistulas are 
modest, but have improved over time with the use of 
better surgical techniques. In this study, ligation of the 
intersphincteric fistula tract and flaps were superior to 
fistula plugs and fibrin glue; the former procedures are 
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Abstract
Ideal surgical treatment for anal fistula should aim 
to eradicate sepsis and promote healing of the tract, 
whilst preserving the sphincters and the mechanism 
of continence. For the simple and most distal fistulae, 
conventional surgical options such as laying open of the 
fistula tract seem to be relatively safe and therefore, 
well accepted in clinical practise. However, for the 
more complex fistulae where a significant proportion of 
the anal sphincter is involved, great concern remains 
about damaging the sphincter and subsequent poor 
functional outcome, which is quite inevitable following 
conventional surgical treatment. For this reason, over 

the last two decades, many sphincter-preserving 
procedures for the treatment of anal fistula have been 
introduced with the common goal of minimising the 
injury to the anal sphincters and preserving optimal 
function. Among them, the ligation of intersphincteric 
fistula tract procedure appears to be safe and effective 
and may be routinely considered for complex anal 
fistula. Another technique, the anal fistula plug, 
derived from porcine small intestinal submucosa, is 
safe but modestly effective in long-term follow-up, 
with success rates varying from 24%-88%. The failure 
rate may be due to its extrusion from the fistula tract. 
To obviate that, a new designed plug (GORE BioA
®) was introduced, but long term data regarding its 
efficacy are scant. Fibrin glue showed poor and variable 
healing rate (14%-74%). FiLaC and video-assisted 
anal fistula treatment procedures, respectively using 
laser and electrode energy, are expensive and yet to 
be thoroughly assessed in clinical practise. Recently, a 
therapy using autologous adipose-derived stem cells 
has been described. Their properties of regenerating 
tissues and suppressing inflammatory response must be 
better investigated on anal fistulae, and studies remain 
in progress. The aim of this present article is to review 
the pertinent literature, describing the advantages and 
limitations of new sphincter-preserving techniques.  

Key words: Anal fistula management; Ligation of 
intersphincteric fistula tract; Plug; Fibrin glue; Fistula 
laser closure; Video-assisted anal fistula treatment; 
Adipose-derived stem cells

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: We present a review with a critical appraisal 
on the modern procedures for anal fistula which aims 
to the common goal of minimising the injury to the anal 
sphincters whilst preserving optimal function. We found 
the following ones as the most representative: Ligation 
of intersphincteric fistula tract, anal fistula plug derived 
from porcine small intestinal submucosa and the 
new designed GORE BioA® plug, Fibrin glue, Fistula 
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Abstract
Purpose Perianal fistulas, and specifically high perianal fistu-
las, remain a surgical treatment challenge. Many techniques
have, and still are, being developed to improve outcome after
surgery. A systematic review and meta-analysis was per-
formed for surgical treatments for high cryptoglandular
perianal fistulas.
Methods Medline (Pubmed, Ovid), Embase and The
Cochrane Library databases were searched for relevant ran-
domized controlled trials on surgical treatments for high
cryptoglandular perianal fistulas. Two independent reviewers
selected articles for inclusion based on title, abstract and
outcomes described. The main outcome measurement was
the recurrence/healing rate. Secondary outcomes were conti-
nence status, quality of life and complications.
Results The number of randomized trials available was low.
Fourteen studies could be included in the review. A meta-
analysis could only be performed for themucosa advancement
flap versus the fistula plug, and did not show a result in favour
of either technique in recurrence or complication rate. The
mucosa advancement flap was the most investigated tech-
nique, but did not show an advantage over any other tech-
nique. Other techniques identified in randomized studies were
seton treatment, medicated seton treatment, fibrin glue, autol-
ogous stem cells, island flap anoplasty, rectal wall advance-
ment flap, ligation of intersphincteric fistula tract, sphincter
reconstruction, sphincter-preserving seton and techniques
combined with antibiotics. None of these techniques seem
superior to each other.
Conclusions The best surgical treatment for high
cryptoglandular perianal fistulas could not be identified. More

randomized controlled trials are needed to find the best treat-
ment. The mucosa advancement flap is the most investigated
technique available.

Keywords High perianal fistula . Cryptoglandular .

Surgical interventions . Operations

Introduction

Perianal fistulas are a common disorder, estimated to occur in
12.3 per 100,000 men and 8.6 per 100,000 women [1]. In
general, the types of perianal fistulas that are known are
cryptoglandular fistulas (about 90–95 % of perianal fistulas),
fistulas related to Crohn’s disease (about 1.5 %) and traumatic
fistulas (about 3.5 %) [1]. A classification of fistulas was first
published by Parks and colleagues, describing the course of
the fistula tract (Fig. 1) [2]. Nowadays, it is also accepted to
classify perianal fistulas in low and high fistulas (Fig. 1). Low
fistulas involve only the distal third part of the anal sphincter
complex. High fistulas involve the middle and/or upper third
part of the sphincter complex.

Treatment for low perianal fistulas usually consists of a
fistulotomy (Fig. 2), resulting in closure rates ranging be-
tween 80 and 100 % [3–5]. Best treatment for a high fistula
has not been identified yet. In the last two decades, and even
in the last 5 years, many new techniques have been devel-
oped for the treatment of these fistulas. The mucosal ad-
vancement flap (MAF) is one of the best-known and oldest
techniques (Fig. 3) and results in long-term closure rates
between 0 and 75 % [4, 6–8]. In the early 1990s fibrin glue
(FG) was introduced as a new technique (Fig. 4) to improve
long-term closure rates [9, 10]. Anal fistula plugs (FP) were
introduced in 2006 and thoroughly investigated in the years
after (Fig. 5) [11]. In 2007, Rojanasakul introduced the
Ligation of Intersphincteric Fistula Tract (LIFT) [12], which
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Abstract
Purpose Perianal fistulas, and specifically high perianal fistu-
las, remain a surgical treatment challenge. Many techniques
have, and still are, being developed to improve outcome after
surgery. A systematic review and meta-analysis was per-
formed for surgical treatments for high cryptoglandular
perianal fistulas.
Methods Medline (Pubmed, Ovid), Embase and The
Cochrane Library databases were searched for relevant ran-
domized controlled trials on surgical treatments for high
cryptoglandular perianal fistulas. Two independent reviewers
selected articles for inclusion based on title, abstract and
outcomes described. The main outcome measurement was
the recurrence/healing rate. Secondary outcomes were conti-
nence status, quality of life and complications.
Results The number of randomized trials available was low.
Fourteen studies could be included in the review. A meta-
analysis could only be performed for themucosa advancement
flap versus the fistula plug, and did not show a result in favour
of either technique in recurrence or complication rate. The
mucosa advancement flap was the most investigated tech-
nique, but did not show an advantage over any other tech-
nique. Other techniques identified in randomized studies were
seton treatment, medicated seton treatment, fibrin glue, autol-
ogous stem cells, island flap anoplasty, rectal wall advance-
ment flap, ligation of intersphincteric fistula tract, sphincter
reconstruction, sphincter-preserving seton and techniques
combined with antibiotics. None of these techniques seem
superior to each other.
Conclusions The best surgical treatment for high
cryptoglandular perianal fistulas could not be identified. More

randomized controlled trials are needed to find the best treat-
ment. The mucosa advancement flap is the most investigated
technique available.

Keywords High perianal fistula . Cryptoglandular .

Surgical interventions . Operations

Introduction

Perianal fistulas are a common disorder, estimated to occur in
12.3 per 100,000 men and 8.6 per 100,000 women [1]. In
general, the types of perianal fistulas that are known are
cryptoglandular fistulas (about 90–95 % of perianal fistulas),
fistulas related to Crohn’s disease (about 1.5 %) and traumatic
fistulas (about 3.5 %) [1]. A classification of fistulas was first
published by Parks and colleagues, describing the course of
the fistula tract (Fig. 1) [2]. Nowadays, it is also accepted to
classify perianal fistulas in low and high fistulas (Fig. 1). Low
fistulas involve only the distal third part of the anal sphincter
complex. High fistulas involve the middle and/or upper third
part of the sphincter complex.

Treatment for low perianal fistulas usually consists of a
fistulotomy (Fig. 2), resulting in closure rates ranging be-
tween 80 and 100 % [3–5]. Best treatment for a high fistula
has not been identified yet. In the last two decades, and even
in the last 5 years, many new techniques have been devel-
oped for the treatment of these fistulas. The mucosal ad-
vancement flap (MAF) is one of the best-known and oldest
techniques (Fig. 3) and results in long-term closure rates
between 0 and 75 % [4, 6–8]. In the early 1990s fibrin glue
(FG) was introduced as a new technique (Fig. 4) to improve
long-term closure rates [9, 10]. Anal fistula plugs (FP) were
introduced in 2006 and thoroughly investigated in the years
after (Fig. 5) [11]. In 2007, Rojanasakul introduced the
Ligation of Intersphincteric Fistula Tract (LIFT) [12], which
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Seton treatment versus fibrin glue

Only one RCT was identified comparing ST (n=25) and FG
(n=39) [22]. Risk of bias in this study was regarded as low.
Duration and type of STwas not clearly described. They used
a cutting or a loose latex seton. They show a significant
advantage of the ST over FG in recurrence rate with respec-
tively, 12.5 and 62.0 % recurrence, p<0.05.

Complication rate and quality of life are not measured in
this study. Continence status was pre- and postoperatively
objectified using the Wexner continence score. Pre-operative-
ly, no significant difference was seen between both groups,
but postoperatively, a significant rise in the incontinence score
was seen in the ST group. The mean score was 5.1 in the ST
group and 0.49 in the FG group, p<0.05, postoperatively.

Advancement flap versus advancement flap+fibrin glue

Ellis et al. report on their RCTcomparing an advancement flap
(n=30) with an advancement flap+FG (n=28) [23]. This
study was classified as low risk of bias (Fig. 12).

Advancement flaps were either a MAF or an anodermal
advancement flap depending on previous treatment failure or
technical difficulty. This study only reports on recurrence rates
and does not mention any secondary outcomes. Recurrence
rates are not reported separately for primary and recurring
fistulas.

A recurrence rate of 20.0 % was seen for the advancement
flap group compared to 46.4 % for the advancement flap
combined with FG, p<0.05. A sub-group analysis showed
no significant difference between the types of advancement
flap used.

Mucosa advancement flap versus mucosa advancement flap+
gentamicin

One study was found comparing the MAF (n=41) and the
MAF with a gentamicin collagen sponge (n=42) placed under
the advancement flap [24]. The risk of bias in this study was
estimated to be low (Fig. 12). The recurrence rate for the
patients receiving the gentamicin sponge compared to the
MAF alone was 38.1 and 48.8 %, respectively, not signifi-
cantly different.

No secondary outcomes are reported in this study.

Autologous stem cells versus autologous stem cells+fibrin
glue versus fibrin glue+placebo

We identified one study investigating ASC for the treatment of
HCPF [25]. It was a phase III RCT investigating safety of
ASC treatment. This study had three arms: ASC injection into
the fistula (n=64) was compared to ASC injection combined
with FG injection (n=60) and also with FG injection com-
bined with a placebo (n=59). All fistula tracts were identified
and curetted, and the internal fistula opening was closed
before injections. The quality of this study was high and it
was classified as having a low risk of bias (Fig. 12). No
significant differences were seen in recurrence rates with

Fig. 9 Rectal wall advancement
flap. a Technique equal to the
mucosa advancement flap except
for the creation of a full rectal wall
advancement flap, b re-fixation of
the rectal wall advancement flap

Fig. 10 Seton treatments. (1) Standard seton treatment. (2) Internal
sphincter-preserving seton with creation of new intersphincteric tract

Int J Colorectal Dis (2015) 30:583–593 587

,,.,,, 
~ 

... 

.. ~ 

,,1 



Fistule anale: au-delà du séton
Maladie de Crohn

S Les grands principes:
S Les fistules peuvent être 

d’origine cryptogénique et être 
traiter comme tel

S Les fistules secondaires à la 
maladie ne respecte pas les lois 
de Goodsall

S Toute fistule complexe doit 
laisser suspecter un Crohn

S Une plaie de fistulotomie qui 
ne veut pas guérir signe un 
Crohn à moins de preuve du 
contraire 

was thought to be a breakthrough in the treatment of
perianal fistulas (Fig. 6). However, recently the first study
comparing MAF versus LIFT showed comparable results
between the two techniques with merely 60 % closure
[13]. In 2009, the first study using stem cells (SC) was
published (Fig. 4) [14], and many studies are still investi-
gating this recent technique. In 2011, an endoscopic tech-
nique and a technique using a laser probe were introduced
(Figs. 7 and 8) [15, 16]. In 2014, Göttgens et al. published
an article describing a combination of the MAF with
platelet-rich plasma (PRP) resulting in long-term closure
rates of 83 % (Fig. 4) [17]. Currently, a randomized trial is
investigating this technique further.

Besides the type of fistula, the aetiology of the fistula is also
important because different treatments may be needed. Fistu-
las related to Crohn’s disease are associated with higher re-
currence rate and are often treated differently compared to
cryptoglandular fistulas. The most occurring fistulas are relat-
ed to cryptoglandular disease.

As shown, several new techniques have been introduced
recently for the closure of high perianal fistulas, but the best
technique has not been identified yet. The goal of this study
was to perform a systematic review and meta-analysis of all
available surgical techniques identifying the superior technique
for closure of high cryptoglandular perianal fistulas (HCPF).

Materials and methods

This study was performed according to methodology of the
Preferred Reporting Items for Systematic reviews and Meta-
Analysis (PRISMA) group [18]. Besides, the Cochrane Col-
laboration’s tool for assessing risk of bias was used. This
review was registered on PROSPERO (CRD42013004570).

Study selection

Searches were performed in Medline (Pubmed and Ovid),
Embase (Ovid) and the Cochrane library database for all rele-
vant articles comparing surgical treatments of HCPF. No lan-
guage or date limits were instituted. Relevant surgical tech-
niques were: Fistulectomy,MAF, rectal wall advancement flaps
(Fig. 9), seton treatment (ST) (Fig. 10), SC, FG, FP, LIFT, PRP,
endoscopic techniques, laser probe techniques, radiofrequency
techniques and combinations or variations of these techniques.

Two independent reviewers reviewed citations and ab-
stracts and made a selection of articles. Differences in article
selection were discussed and a final decisionmade afterwards.
References in articles were searched for other relevant litera-
ture. The final search was performed on November 11, 2013.

Inclusion criteria

Only randomized controlled clinical trials (RCT) were eligible
for inclusion. The trials had to compare two or more surgical
techniques for the closure of HCPF.

Fig. 1 Fistula classifications, Park’s classification (1–4): extrasphincteric
(1); suprasphincteric (2); transsphincteric (3); intersphincteric (4).
High/low classification (5–8): low (5); high (6–8)

Fig. 2 Fistulotomy for low perianal fistula. a Probing of the fistula, b starting the fistulotomy and splitting a small amount of sphincter muscle, c finished
fistulotomy
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S Pour les autres, immunosuppresseurs et 
anti-TNF

S A l’occasion, dérivation proximale



Fistule anale: au-delà du séton
Maladie de Crohn(suite)

postoperative anastomotic leaks and pelvic abscess or sepsis
[59, 60]; (4) a fistula with an internal orifice that is difficult
to identify; (5) complex, horseshoe, or branched fistulae
(Fig. 1); (6) the presence of large skin tags; (7) concurrent
multiple strictures or small bowel disease; and (8) a poor
response to surgical repair [61].

Diagnosis of ileal pouch disorders and phenotypes of CD
of the pouch could be like hitting a moving target. It should
be pointed out that phenotypes of CD can evolve. For
example, patients with inflammatory CD of the pouch can

develop fibrostenotic or fistulizing CD of the pouch at any
time. To achieve diagnostic accuracy for CD of the pouch, a
combined assessment of endoscopy, histology, radiography,
and examination under anesthesia is often needed. If the
diagnosis is still not conclusive, diagnostic therapy trials
may be attempted. Response to an aggressive antibiotic trial
may help distinguish pouchitis/backwash ileitis from
Crohn’s ileitis, and response to a trial of a biological agent
may help separate fistulizing CD from surgery-induced
leaks or fistulae.

Table 1 Distinguishing features
of fistula/sinus in pouch
disorders

Crohn’s-like Surgical leak/sinus Cryptoglandular

Gender M0F M: presacral sinus M>F
F: pouch–vaginal fistula

Complexity Complex Single Single

Timing Anytime, but
often late onset

History of leak within 6–12 months
of pouch construction

Pre- or post-op; associated
with severe diarrhea

Location Anal canal Anastomosis or tip of “J” Dentate line

Orifice Covered with
granular tissue

“Fish mouth” like Opened

Response to
anti-TNF

Equivocal No No

Granulomas 10%–12% No No

Cuff Inflamed Can be normal Can be normal

Fig. 1 Fistula/sinus: Complex
fistulae with multiple skin
openings in a patient with
Crohn’s disease of the pouch
(a). The internal orifice of
fistula with a seton was found at
the 8 o’clock position of the
anal canal on the left decubitus
position (b). Diarrhea-
associated dermatitis and hem-
orrhoids (c) in a separate patient
with surgical-related anasto-
motic presacral sinus (11
o’clock) and pouch–vaginal
fistula with the orifice at the
dentate line (5 o’clock) (d)
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Objectives:Upon completion of this article, the reader should
be able to (1) understand the presentation and methods of
diagnosis and management of Crohn-associated anorectal
infections, (2) understand the various options for surgical
management of Crohn-associated anorectal fistulas, (3) un-
derstand the issues and option regarding adjuvant medical
management of anorectal Crohn disease, and (4) understand
the various options for management of refractory anorectal
Crohn disease.

In the first widely read description of “terminal ileitis” in
the Journal of the American Medical Association, Burrill Crohn
and his associates did not describe any perianal manifesta-
tions.1 However, the syndrome has been recognized for
centuries,2 including descriptions of fistulizing rectal and
perianal disease in Irish children by Colles in 1830.3 Bissell
described a cohort of children with perianal Crohn disease
(CD) in the American literature in 1938,4 and Penner and
Crohn amended the original description of CD with a case
series of three patients with perianal disease, and estimated
CD would present with fistula-in-ano some 14% of the time.5

How many patients with CD actually have perianal man-
ifestations is not as clear, however, with reports ranging from

14 to 38% in the literature.6–8 This wide range is likely due to
variation in the way perianal disease is defined, as only a
subset of patients will develop disease requiring operative
intervention, and many develop benign problems, such as
skin tags and hemorrhoids that are not necessarily reported.9

However, only a small minority present with isolated disease
of the anus,10 and the likelihood increases themore distal the
luminal disease. In patients with ileocolonic CD, only 15%will
develop fistulas, but fistulas occur in 92% of patients with
colonic CD and rectal involvement.8 In addition, the longer a
patient has CD, the more likely they are to have perianal
manifestations—fewer than 10% of patients with proximal
disease develop perianal fistulas in the first 5 years of the
disease, but more than 25% will over the course of
20 years.11,12

Patients who have perianal disease are worse off than
those who do not. Perianal disease is associated with a more
disabling natural history,13 increased extraintestinal mani-
festations,14 andmore steroid resistance.15Most patients will
require surgery of some kind, and although this will usually
be minor procedures, such as incision and drainage of peri-
rectal abscesses, as many as 21% will require proctectomy for
refractory and recurrent disease.6,8

Keywords
► anorectal
► Crohn disease
► fistula
► abscess
► flap
► plug
► ligation of

intersphincteric
fistula tract (LIFT)

► immunomodulators
► fistulotomy

Abstract Crohn disease involves the perineum and rectum in approximately one-third of patients.
Symptoms can range from mild, including skin tags and hemorrhoids, to unremitting
and severe, requiring a proctectomy in a small, but significant, portion. Fistula-in-ano
and perineal sepsis are the most frequent manifestation seen on presentation. Careful
diagnosis, including magnetic resonance imaging or endorectal ultrasound with
examination under anesthesia and aggressive medical management, usually with a
tumor necrosis factor-alpha, is critical to success. Several options for definitive surgical
repair are discussed, including fistulotomy, fibrin glue, anal fistula plug, endorectal
advancement flap, and ligation of intersphincteric fistula tract procedure. All suffer from
decreased efficacy in patients with Crohn disease. In the presence of active proctitis or
perineal disease, no surgical therapy other than drainage of abscesses and loose seton
placement is recommended, as iatrogenic injury and poor wound healing are common
in that scenario.
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healing of the fistula on antibiotic therapy alone, and the
majority of cases will recur if antibiotics are withdrawn.32

More definitive medical therapy usually requires immu-
nosuppression. A meta-analysis of 5 randomized controlled
trials examined the efficacy of 6-mercaptopurine (6-MP) and
azathioprine and showed that in these 70 patients, 54% of
treated patients experienced fistula healing versus only 21%
of controls.33 Other agents, such as cyclosporine and tacro-
limus have been used, but less frequently. Cyclosporine has an
excellent, rapid effect in up to 83% of patients when given
intravenously,34,35 but does not work as well when taken
orally.36 In a randomized controlled trial, tacrolimus resulted
in improvement of CD symptoms in 43% of patients versus 8%
in the placebo arm.37 Neither of these agents were studied
looking specifically at perianal fistulizing disease, however.

Tumor necrosis factor antagonists have proven to be
extremely effective in achieving durable remission of CD,
including perianal fistulizing disease. All three major TNF
antagonists antibodies are effective, but head-to-head com-
parisons have not yet been performed.

Infliximab is a chimeric monoclonal antibody to TNF-α,
and was evaluated in the ACCENT 1 and 2 trials. ACCENT 1
enrolled 92 patients, and showed efficacy using infliximab as
induction therapy for fistulizing CD: 68% of patients treated
with infliximab had at least a 50% improvement in symptoms
versus 26% with placebo.38 The ACCENT 2 trial documented
longer time to recurrence of fistulas with infliximab mainte-
nance therapy (40 vs. 14 weeks for placebo).39 In addition,
treatment with infliximab resulted in less need for surgery
and fewer hospitalizations.39 Interestingly, rectovaginal fis-
tulas have a poorer response to infliximab therapy—only 14 to
30% of these heal versus 46 to 78% of other perianal fistu-
las.38,40,41 Infliximab is associated with a significant number
of nonresponders and gradual resistance, resulting in a
decreasing efficacy in !50% of patients over time.42

Another agent, adalimumab, has a similar safety profile to
infliximab,43 and is a fully humanized monoclonal antibody
against TNF-α. In a post hoc analysis of the CHARM trial, in
854 patients, complete fistula closure at 1 year was seen in
39% of patients treated, versus 13% in the placebo arm. These
results were shown to be durable at 2 years.44 In addition,
adalimumab is effective in patients who are infliximab non-
responders or have become infliximab-refractory. In the
CHOICE trial, 673 patients, achieved complete fistula healing
after 8 weeks of adalimumab therapy; in 39% of these
patients, significant improvements in quality of life (QOL)
measures were seen.45

Certolizumab pegol is also an anti-TNF-α antibody, but has
had the Fc portion of the molecule removed, retaining only
the Fab’ moiety. This processing increases solubility and
decreases immunogenicity.46 In a series of trials (PRECiSE
1–4), certolizumab pegol has been shown to be effective
induction therapy, effective maintenance therapy, resulting
in durable remission for at least 4 years, and effective in
causing healing of perianal fistula in 36% of patients under-
going therapy for at least 26 weeks.47–49

Finally, combining infliximab with azathioprine has re-
sulted in the highest rate of treatment success at 6 months,

measured by corticosteroid-free clinical remission rates, at
56.8%.50 Fistulizing disease has not been specifically exam-
ined for this similar additive effect, but mucosal healing was a
secondary endpoint in this trial, and also demonstrated
additional efficacy with the combination therapy. Testing of
combined therapy with other TNF antagonist agents is
ongoing.51

In summary, the medical approach to the treatment of CD is
undergoing a sea of change. In the past, therapy has been
increased in a stepwise fashion to achieve remission, adding
increasingly potent immunosuppressant medications. However,
with the addition of anti-TNF-α agents, patients are increasingly
starting on monotherapy with an anti-TNF agent or combined
therapy with immunosuppression and a TNF-α antagonist,
allowing for faster, and more durable remission of disease.

Surgical Therapy
There are several surgical options available for the repair of a
fistula in a patient with CD. Simple fistulas, especially in the
absence of active proctitis, are amenable to straightforward
surgical therapy via fistulotomy. Complex fistulas, on the
other hand, must be treated more cautiously, as operative
intervention or muscle division with a cutting seton has
resulted in a high rate of incontinence in patients with
CD.52,53 Up to 60% of patients with complex fistulas who
undergo fistulotomy will have poor wound healing and
persistent complications.54,55 In the presence of active in-
flammation, a seton can be safely placed to prevent abscess
formation, but definitive surgical therapy should be
avoided.56

Seton
A loose or noncutting seton made of inert material, passed
through thefistula tract and secured as a loop, allows the tract
to remain open and drain, and facilitates healing or improve-
ment in the fistula tract in up to 79 to 100% of patients, when
combined with medical therapy.57–62

Ideally, a loose seton will act as a bridge to more definitive
surgical therapy, but in some patients with refractory disease,
setons will need to remain in long term. Patients report a
good QOL with setons in place, even for months at a time, but
removal of the seton does result in recurrence of disease in
the majority of patients—up to 80%.60,63,64

Fistulotomy
Several series have examined the effect of fistulotomy in
patientswith CDwith simple superficial perianal fistula (with
no muscle involvement), and most report healing rates
between 80 and 100%.7 When the investigators specifically
noted the absence of rectal inflammation, results were even
better, with healing in 22 of 24 (95%) of patients, and
recurrence in only 4 of 24 (15%).22,65,66 In contrast, a study
that specifically noted active proctocolitis at the time of
surgery documented a healing rate of only 27%.54

Many surgeons would not advocate dividing a significant
amount of muscle during the performance of the fistulotomy,
as this can impact continence in as many as 54% of patients,
double the rate of those treated with loose setons and more
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accompanied by poor wound healing in 47%.110 In refractory
cases, which can be a large minority of these patients,
proctectomy will be required eventually. Diversion is ineffec-
tive, as it can often exacerbate proctitis and stenosis, requir-
ing further therapy.111

Hemorrhoids

Hemorrhoids are thought to occur in patients with CD for the
same reason as the general population-straining with stool,
constipation, and frequent sitting on the toilet. In patients
with CD rarely suffering from constipation, it is not surprising
that only 7% of patients with CD report hemorrhoids, com-
pared with an estimated 24% of the general population.16,112

Symptoms of hemorrhoidal disease, however, can be exacer-
bated by the loose stools that can accompany CD flares.

Medical treatment is similar to patient without CD-sitz
baths, increased dietary fiber combined with oral hydration,
and topical ointments for symptomatic relief. Surgical treat-
ment, on the other hand, should be avoided, due to high rates
of nonhealingwounds, infection, and stenosis.113However, in
the absence of active anorectal CD, standard techniques have
enjoyed success. Wolkomir and Luchtefeld reported an 88%
success rate with simple hemorrhoidectomy in a series of 17
patients.114 The American Gastroenterological Association
supports elastic banding in a 2003 consensus statement,7

and a recent series of 13 patients with CD showed a 77%
success rate at 18 months, and no complications, using
Doppler-guided hemorrhoidal artery ligation.115

Skin Tags

Perianal skin tags canmasquerade as hemorrhoids in patients
with CD, and are present in up to 70% of patients. Atypical skin
tags, “cocks-comb tags,” are pathognomonic for anorectal CD
and often prompt the diagnosis. These irregular folds of
perianal skin are thought be due to recurrent fissures and
fistulas, or associatedwith perianal lymphedema.116 They are
usually soft, asymptomatic, and nontender, as one would
expect of skin tags in the general population, and diagnosis
can be made on physical exam. This can be challenging,
however, as often they become swollen, hard, and painful
during a CD flare, tempting excision.114

Once diagnosed, they should be managed conservatively
whenever possible. Medical management is expectant.
Should they interfere significantly with perineal hygiene or
become persistently bothersome, they can be excised. How-
ever, if excised, there is an increased risk of delayed wound
healing and exacerbation of pre-existing perianal CD.16,117

Anal Cancer

Patients with CD have a known increased risk of colon cancer,
similar to the risk seen in ulcerative colitis.118 In addition,
patients with CD have a significantly increased risk for
squamous cell carcinoma and adenocarcinoma of the
anus.119,120 Persistent active perianal disease and long dura-
tion of disease are risk factors for developing these can-
cers.121,122 Although the resultant tumors appear to be no

Fig. 2 Flow diagram for suggested management scheme for Crohn-disease-associated anorectal infections. H & P, history and physical; I & D,
incision and drainage; CT, computed tomography; ERUS, endorectal ultrasound; EUA, exam under anesthesia; LIFT, ligation of intersphincteric
fistula tract; MRI, magnetic resonance imaging.

Clinics in Colon and Rectal Surgery Vol. 26 No. 2/2013

Surgical Treatment of Anorectal Crohn Disease Lewis, Bleier 95

Th
is

 d
oc

um
en

t w
as

 d
ow

nl
oa

de
d 

fo
r p

er
so

na
l u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tri
bu

tio
n 

is
 s

tri
ct

ly
 p

ro
hi

bi
te

d.

Surgical Treatment of Anorectal Crohn Disease
Robert T. Lewis, MD1 Joshua I. S. Bleier, MD, FACS, FASCRS2

1Division of Colon and Rectal Surgery, Department of Surgery,
University of Minnesota, Minneapolis, Minnesota

2Division of Colon and Rectal Surgery, Department of Surgery,
University of Pennsylvania Health System, Philadelphia, Pennsylvania

Clin Colon Rectal Surg 2013;26:90–99.

Address for correspondence Joshua I. S. Bleier, MD, FACS, FASCRS,
Division of Colon and Rectal Surgery, Department of Surgery,
University of Pennsylvania Health System, 700 Spruce ST., Suite 305,
Philadelphia, PA (e-mail: Joshua.bleier@uphs.upenn.edu).

Objectives:Upon completion of this article, the reader should
be able to (1) understand the presentation and methods of
diagnosis and management of Crohn-associated anorectal
infections, (2) understand the various options for surgical
management of Crohn-associated anorectal fistulas, (3) un-
derstand the issues and option regarding adjuvant medical
management of anorectal Crohn disease, and (4) understand
the various options for management of refractory anorectal
Crohn disease.

In the first widely read description of “terminal ileitis” in
the Journal of the American Medical Association, Burrill Crohn
and his associates did not describe any perianal manifesta-
tions.1 However, the syndrome has been recognized for
centuries,2 including descriptions of fistulizing rectal and
perianal disease in Irish children by Colles in 1830.3 Bissell
described a cohort of children with perianal Crohn disease
(CD) in the American literature in 1938,4 and Penner and
Crohn amended the original description of CD with a case
series of three patients with perianal disease, and estimated
CD would present with fistula-in-ano some 14% of the time.5

How many patients with CD actually have perianal man-
ifestations is not as clear, however, with reports ranging from

14 to 38% in the literature.6–8 This wide range is likely due to
variation in the way perianal disease is defined, as only a
subset of patients will develop disease requiring operative
intervention, and many develop benign problems, such as
skin tags and hemorrhoids that are not necessarily reported.9

However, only a small minority present with isolated disease
of the anus,10 and the likelihood increases themore distal the
luminal disease. In patients with ileocolonic CD, only 15%will
develop fistulas, but fistulas occur in 92% of patients with
colonic CD and rectal involvement.8 In addition, the longer a
patient has CD, the more likely they are to have perianal
manifestations—fewer than 10% of patients with proximal
disease develop perianal fistulas in the first 5 years of the
disease, but more than 25% will over the course of
20 years.11,12

Patients who have perianal disease are worse off than
those who do not. Perianal disease is associated with a more
disabling natural history,13 increased extraintestinal mani-
festations,14 andmore steroid resistance.15Most patients will
require surgery of some kind, and although this will usually
be minor procedures, such as incision and drainage of peri-
rectal abscesses, as many as 21% will require proctectomy for
refractory and recurrent disease.6,8

Keywords
► anorectal
► Crohn disease
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Abstract Crohn disease involves the perineum and rectum in approximately one-third of patients.
Symptoms can range from mild, including skin tags and hemorrhoids, to unremitting
and severe, requiring a proctectomy in a small, but significant, portion. Fistula-in-ano
and perineal sepsis are the most frequent manifestation seen on presentation. Careful
diagnosis, including magnetic resonance imaging or endorectal ultrasound with
examination under anesthesia and aggressive medical management, usually with a
tumor necrosis factor-alpha, is critical to success. Several options for definitive surgical
repair are discussed, including fistulotomy, fibrin glue, anal fistula plug, endorectal
advancement flap, and ligation of intersphincteric fistula tract procedure. All suffer from
decreased efficacy in patients with Crohn disease. In the presence of active proctitis or
perineal disease, no surgical therapy other than drainage of abscesses and loose seton
placement is recommended, as iatrogenic injury and poor wound healing are common
in that scenario.
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healing of the fistula on antibiotic therapy alone, and the
majority of cases will recur if antibiotics are withdrawn.32

More definitive medical therapy usually requires immu-
nosuppression. A meta-analysis of 5 randomized controlled
trials examined the efficacy of 6-mercaptopurine (6-MP) and
azathioprine and showed that in these 70 patients, 54% of
treated patients experienced fistula healing versus only 21%
of controls.33 Other agents, such as cyclosporine and tacro-
limus have been used, but less frequently. Cyclosporine has an
excellent, rapid effect in up to 83% of patients when given
intravenously,34,35 but does not work as well when taken
orally.36 In a randomized controlled trial, tacrolimus resulted
in improvement of CD symptoms in 43% of patients versus 8%
in the placebo arm.37 Neither of these agents were studied
looking specifically at perianal fistulizing disease, however.

Tumor necrosis factor antagonists have proven to be
extremely effective in achieving durable remission of CD,
including perianal fistulizing disease. All three major TNF
antagonists antibodies are effective, but head-to-head com-
parisons have not yet been performed.

Infliximab is a chimeric monoclonal antibody to TNF-α,
and was evaluated in the ACCENT 1 and 2 trials. ACCENT 1
enrolled 92 patients, and showed efficacy using infliximab as
induction therapy for fistulizing CD: 68% of patients treated
with infliximab had at least a 50% improvement in symptoms
versus 26% with placebo.38 The ACCENT 2 trial documented
longer time to recurrence of fistulas with infliximab mainte-
nance therapy (40 vs. 14 weeks for placebo).39 In addition,
treatment with infliximab resulted in less need for surgery
and fewer hospitalizations.39 Interestingly, rectovaginal fis-
tulas have a poorer response to infliximab therapy—only 14 to
30% of these heal versus 46 to 78% of other perianal fistu-
las.38,40,41 Infliximab is associated with a significant number
of nonresponders and gradual resistance, resulting in a
decreasing efficacy in !50% of patients over time.42

Another agent, adalimumab, has a similar safety profile to
infliximab,43 and is a fully humanized monoclonal antibody
against TNF-α. In a post hoc analysis of the CHARM trial, in
854 patients, complete fistula closure at 1 year was seen in
39% of patients treated, versus 13% in the placebo arm. These
results were shown to be durable at 2 years.44 In addition,
adalimumab is effective in patients who are infliximab non-
responders or have become infliximab-refractory. In the
CHOICE trial, 673 patients, achieved complete fistula healing
after 8 weeks of adalimumab therapy; in 39% of these
patients, significant improvements in quality of life (QOL)
measures were seen.45

Certolizumab pegol is also an anti-TNF-α antibody, but has
had the Fc portion of the molecule removed, retaining only
the Fab’ moiety. This processing increases solubility and
decreases immunogenicity.46 In a series of trials (PRECiSE
1–4), certolizumab pegol has been shown to be effective
induction therapy, effective maintenance therapy, resulting
in durable remission for at least 4 years, and effective in
causing healing of perianal fistula in 36% of patients under-
going therapy for at least 26 weeks.47–49

Finally, combining infliximab with azathioprine has re-
sulted in the highest rate of treatment success at 6 months,

measured by corticosteroid-free clinical remission rates, at
56.8%.50 Fistulizing disease has not been specifically exam-
ined for this similar additive effect, but mucosal healing was a
secondary endpoint in this trial, and also demonstrated
additional efficacy with the combination therapy. Testing of
combined therapy with other TNF antagonist agents is
ongoing.51

In summary, the medical approach to the treatment of CD is
undergoing a sea of change. In the past, therapy has been
increased in a stepwise fashion to achieve remission, adding
increasingly potent immunosuppressant medications. However,
with the addition of anti-TNF-α agents, patients are increasingly
starting on monotherapy with an anti-TNF agent or combined
therapy with immunosuppression and a TNF-α antagonist,
allowing for faster, and more durable remission of disease.

Surgical Therapy
There are several surgical options available for the repair of a
fistula in a patient with CD. Simple fistulas, especially in the
absence of active proctitis, are amenable to straightforward
surgical therapy via fistulotomy. Complex fistulas, on the
other hand, must be treated more cautiously, as operative
intervention or muscle division with a cutting seton has
resulted in a high rate of incontinence in patients with
CD.52,53 Up to 60% of patients with complex fistulas who
undergo fistulotomy will have poor wound healing and
persistent complications.54,55 In the presence of active in-
flammation, a seton can be safely placed to prevent abscess
formation, but definitive surgical therapy should be
avoided.56

Seton
A loose or noncutting seton made of inert material, passed
through thefistula tract and secured as a loop, allows the tract
to remain open and drain, and facilitates healing or improve-
ment in the fistula tract in up to 79 to 100% of patients, when
combined with medical therapy.57–62

Ideally, a loose seton will act as a bridge to more definitive
surgical therapy, but in some patients with refractory disease,
setons will need to remain in long term. Patients report a
good QOL with setons in place, even for months at a time, but
removal of the seton does result in recurrence of disease in
the majority of patients—up to 80%.60,63,64

Fistulotomy
Several series have examined the effect of fistulotomy in
patientswith CDwith simple superficial perianal fistula (with
no muscle involvement), and most report healing rates
between 80 and 100%.7 When the investigators specifically
noted the absence of rectal inflammation, results were even
better, with healing in 22 of 24 (95%) of patients, and
recurrence in only 4 of 24 (15%).22,65,66 In contrast, a study
that specifically noted active proctocolitis at the time of
surgery documented a healing rate of only 27%.54

Many surgeons would not advocate dividing a significant
amount of muscle during the performance of the fistulotomy,
as this can impact continence in as many as 54% of patients,
double the rate of those treated with loose setons and more
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Anorectal Sepsis 

Surgery 
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• Medical Management? .... 

• Medical Management 
• Consider Seton Removal 

Once lnftammatlon 

Anorectal Evaluation 
•H&P •CT 
• EUA • ERUS 
•MRI 

• Fistulotomy (if no Proctitis) ~ 
• +/· Medical Management ~ 

• Long Term Seto n 
• +/· Medical Management • Diversion 
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Fistule anale: au-delà du séton
Fistules complexes non cryptogéniques

Br J Surge. 2009 Apr;96(4):424-9. 

Outcomes following Turnbull-Cutait abdominoperineal 
pull-through compared with coloanal anastomosis 

F. H. Remzi, G. El Gazzaz, R. P. Kiran, H. T. Kirat and V. \V. Fazio 

Persistent RVF after surgery for r~tal cancer or diverticulitis, colonie J pôuch, related to CD, RT for anal or 

Complex perianal fistula due td CD 
Anastornotic leak or stricture after LAA and RT for rect,;11 cancer 
Severe radiation proctitis after rectal or prostate cancer 

Technical difficulty related to reversai of Hartmann's procedure 

13 (19) 

12 (18) 

10 (15) 

10 (15) 

10 (15) 

6 (9) 

3 (4) 
3 (4) 

Values in parentheses are percentages. RVF, rectovagina1 fistula; CD, Crohn 's disease; RT, radiotherapy; RUF, rectourethral fistula; TAH + BSO, total 

abdorrùnal hysterectomy + bilateral salpingo-oophorectomy; LAR, low anterior resection. 
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Fistules non cryptogéniques (suite)

Fig. 1 Colon pulled thro ugh the anal ca.nal with a Babcock clamp 

Fig. 3 Amputation of the colon 

Fig. 2 Exteriorized segment wrapped in gauze 

Fig. 4 Maturation completed in standard fushion using the 
previously placed sutures throu gh all layers 
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Conclusions

S Le diagnostic de la fistule anale est simple mais le traitement ne 
l’est pas

S Avant toute procédure thérapeutique, l’anatomie du trajet est 
primordial

S La fistulotomie demeure un traitement acceptable chez les patients 
sélectionnés

S La récidive reflète plus la complexité de la maladie que la qualité 
de la chirurgie 
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