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Abstract
Background The incidence of anal abscess and fistula is rela-
tively high, and the condition is most common in young men.
Methods This is a revised version of the German S3 guide-
lines first published in 2011. It is based on a systematic review
of pertinent literature.
Results Cryptoglandular abscesses and fistulas usually origi-
nate in the proctodeal glands of the intersphincteric space.
Classification depends on their relation to the anal sphincter.
Patient history and clinical examination are diagnostically suf-
ficient in order to establish the indication for surgery. Further
examinations (endosonography, MRI) should be considered
in complex abscesses or fistulas. The goal of surgery for an
abscess is thorough drainage of the focus of infection while
preserving the sphincter muscles. The risk of abscess recur-
rence or secondary fistula formation is low overall. However,
they may result from insufficient drainage. Primary
fistulotomy should only be performed in case of superficial

fistulas. Moreover, it should be done by experienced surgeons.
In case of unclear findings or high fistulas, repair should take
place in a second procedure. Anal fistulas can be treated only
by surgical intervention with one of the following operations:
laying open, seton drainage, plastic surgical reconstruction
with suturing of the sphincter (flap, sphincter repair, LIFT),
and occlusion with biomaterials. Only superficial fistulas
should be laid open. The risk of postoperative incontinence
is directly related to the thickness of the sphincter muscle that
is divided. All high anal fistulas should be treated with a
sphincter-saving procedure. The various plastic surgical re-
constructive procedures all yield roughly the same results.
Occlusion with biomaterial results in lower cure rate.
Conclusion In this revision of the German S3 guidelines, in-
structions for diagnosis and treatment of anal abscess and
fistula are described based on a review of current literature.
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Introduction

Anal fistula and its acute form of anal abscess are common
diseases with an incidence of about 2 cases per 10,000 inhab-
itants per year. It is most likely to occur between the ages of 30
and 50 [76]. Men are more likely to be affected than women
[60].

Methods

German guidelines for the treatment of anal abscess and fistula
have been published in 2011 for the first time [43–46]. The
content of the present guidelines is based on an extensive
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actual review of literature, published after finishing the first
version. The selection of new publications can be found in the
German version of these guidelines [48, 49].

Definitions of strength of evidence, recommendation grade,
and strength of consensus have been established (Tables 1 and
2) [28, 53, 61]. Due to a large difference between evidence level
and clinical practice in some cases, the recommendation grade
was defined as Bpoint of clinical consensus.^ The guidelines
group (Table 3) produced this text in the context of a consensus
conference on March 11, 2016, in Munich.

In this publication, statements are based primarily on new
developments of treatment. Whereas in anal abscess new ev-
idence for treatment options are missing, in anal fistulas some
new surgical procedures have been introduced (LIFT proce-
dure, laser, video-assisted fistula treatment (VAAFT), over-
the-scope clip (OTSC), stem cells, new plug materials), which
are mentioned in this version. For further information, see the
first publications of these guidelines [45, 46].

Etiology and classification

Cryptoglandular anal abscesses and fistulas arise from an in-
flammation of the proctodeal glands, which are only rudimen-
tary in humans. They are situated in the intersphincteric space
(Fig. 1) [30].

A distinction is made between four different types of ab-
scess based on its origin (Fig. 1). In clinical routine, classifi-
cation of anal fistulas by their relationship to the sphincter has
proved useful (Fig. 2). Types 4 and 5 are not cryptoglandular
fistulas.

Some publications are discussing diabetes mellitus, obesi-
ty, alcohol, and smoking [1, 13] but also some lifestyle factors
like spending too much time sitting, less movement, straining
at defecation [72], and psychosocial stress [10] as risk factors
for abscess or fistula formation.

Symptoms and diagnosis

Symptoms of anal abscess comprise painful swelling and pos-
sible reddening with acute onset in the anal region. Because of
the pain involved, the rectal examination should be kept to a
minimum. Discharge from a perianal opening is the typical
symptom of anal fistula. Preoperative advanced diagnostics,
particularly imaging, is not required in the majority of
patients.

Further procedures are performed intraoperatively under
anesthesia. They include inspection of the anal canal to con-
firm or exclude internal fistula opening. The area may be
carefully probed using a curved probe, but extensive exami-
nation is not recommended. The abscess can be localized by
endosonography, and the best surgical access route can be
chosen accordingly, particularly in case of supralevator
abscesses.

In summary, anal abscess is diagnosed using clinical signs
and symptoms, as well as inspection and palpation. Imaging
diagnostics should only be considered in case of supralevator
abscess or recurrent abscess.

Recommendation level: point of clinical consensus
Strength of consensus: strong consensus
In cases of complex recurring anal fistulas, the use of im-

aging techniques should be considered [8]. Endosonography
is a simple and cheap technique, and its usefulness can be
improved by contrast enhancement, e.g., using hydrogen per-
oxide. The correlation between intra-anal ultrasonography and
intraoperative clinical examination is higher than 90% [8].
Endosonography is easy and cheap, but its results depend to
a high degree on the examiner’s experience. Magnetic reso-
nance imaging (MRI) can be employed either as an external
investigation with or without contrast medium or using an
intrarectal coil [59]. MRI is cost-intensive and not always
available, and its diagnostic value depends on technical con-
ditions; however, it should be preferred to endosonography in
cases of lesions distant from the anus. Another advantage of

Table 1 Definition of evidence
levels and recommendation
grades [53, 61]

Strength of
recommendation

Level of
evidence

Types of treatment studies

A (Bshould^) 1a

1b

1c

Systematic review of randomized controlled studies (RCT)

A suitably planned RCT

All-or-nothing approach

B (Bought to^) 2a

2b

Systematic review of good-quality cohort studies

A good-quality cohort study, including RCTwith moderate
follow-up (<80%)

0 (Bmay^) 3a

3b

Systematic review of good-quality case control studies

A good-quality case-control study

0 (Bmay^) 4 Case series, including poor-quality cohort and case-control studies

0 (Bmay^) 5 Opinions without explicit critical assessment, physiological models,
comparisons, or principles

Langenbecks Arch Surg



MRI is a pain-free acquisition of images which can be evalu-
ated independently of the examiner. A review by Siddiqui
et al. [62] showed a sensitivity of 0.87 (95% CI 0.63–0.96)
and a specificity of 0.69 (95% CI 0.51–0.82) regarding the
MRI examination, and a sensitivity of 0.87 (95% CI 0.70–
0.95) and a specificity of 0.43 (95% CI 0.21–0.59) for the
studies on endosonography. There are complaints with regard

to the distinct heterogeneity between the various studies. As a
result, both methods provide equal sensitivity whereas MRI
renders a better result with regard to specificity.

Core statement

Patient history and clinical examination are diagnostically suf-
ficient to establish the indication for surgery. Further exami-
nations (endosonography, MRI) should be considered only in
case of recurrent, complex abscesses and complex fistulas of
difficult clinical classification.

Evidence level: 1a
Recommendation grade: A
Consensus strength: strong consensus

Treatment for anal abscess

An anal abscess is treated surgically, with clinical signs and
symptoms determining the timing of the surgical intervention.
The purpose of the treatment is decompression of the abscess
cavity in order to prevent progressive inflammation with po-
tentially life-threatening complications (e.g., pelvic sepsis or
Fournier gangrene [75]).

While acute abscess is an emergency, surgical intervention
is also recommended in case of spontaneous perforation, since
insufficient drainage may cause abscess recurrence or fistula
formation.

Conservative treatment options, particularly antibiotic
treatment, are unlikely to be successful and are not considered
appropriate. Currently, there are no publications providing
new information on recommendations on treatment.

Core statement

The timing of the surgical intervention primarily depends on
the patient’s signs and symptoms, with acute abscess always
representing an indication for emergency surgery.

Recommendation grade: Point of clinical consensus

Strength of consensus: Strong consensus

Abscess drainage technique

Generally, abscess surgery is performed under general or re-
gional anesthesia. The surgical technique depends on the type
of abscess [40]. In subanodermal and ischioanal abscesses, a
perianal incision or an excision removing an oval-shaped sec-
tion of tissue is made. The latter is preferable for easier place-
ment of the drainage. The incision should run parallel to the

Table 2 Classification of the strength of consensus [28]

Strong consensus Agreement of >95% of participants

Consensus Agreement of 75–95% of participants

Majority agreement Agreement of 50–75% of participants

No consensus Agreement of <50% of participants

Table 3 The guidelines group

Members of the anal fistula guidelines group:

For the German Society of General and Visceral Surgery (DGAV),

the Surgical Working Group for Coloproctology (CACP),

the German Society of Coloproctology (DGK), and

the Association of Coloproctologists in Germany (BCD)

Dr. A. Ommer, Essen, Germany

Prof. Dr. A. Herold, Mannheim, Germany

Dr. E. Berg, Recklinghausen, Germany

Priv.-Doz. Dr. St. Farke, Halberstadt, Germany

Prof. Dr. A. Fürst, Regensburg, Germany

Priv.-Doz. Dr. F. Hetzer, Utznach, Switzerland

Dr. A. Köhler, Duisburg, Germany

Prof. Dr. S. Post, Mannheim, Germany

Dr. R. Ruppert, Munich, Germany

Prof. Dr. M. Sailer, Hamburg, Germany

Prof. Dr. Th. Schiedeck, Ludwigsburg, Germany

Prof. Dr. O. Schwandner, Regensburg, Germany

Dr. B. Strittmatter, Freiburg, Germany

For the German Society of Dermatology (DDG)

Dr. B.H. Lenhard, Heidelberg, Germany

For the Working Group for Urogynecology and Plastic Pelvic Floor
Reconstruction (AGUB) of the German Society for Gynecology and
Obstetrics

Prof. Dr. W. Bader, Bielefeld, Germany

For the German Society of Urology (DGU)

Prof. Dr. S. Krege, Essen, Germany

For the German Society of Gastroenterology, Digestive and Metabolic
Diseases (DGAV)

Prof. Dr. H. Krammer, Mannheim, Germany

Prof. Dr. E. Stange, Stuttgart, Germany

Annotation: The complete text of the guidelines (in German) has been
published in the Journal BColoproctology^ and online at http://www.
awmf.org. Anal abscess: Coloproctology 2016 (38), 378–398 [48],
http://www.awmf.org/leitlinien/detail/ll/088-005.html. Anal fistula:
Coloproctology (39) 16-66 online first [49], http://www.awmf.org/
leitlinien/detail/ll/088-003.html
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fibers of the sphincter ani externusmuscle. Currently, there are
no publications providing new information on recommenda-
tions on treatment.

Core statement

Anal abscesses are treated surgically. Access (transrectal or
perianal) depends on the location of the abscess. The goal of
surgery is thorough drainage of the infection focus while pre-
serving the sphincter structures.

Recommendation grade: Point of clinical consensus

Strength of consensus: Strong consensus

Causes of abscess recurrence

Insufficient drainage [9, 50] and late drainage [74] can cause
early recurrence.

Sufficient drainage of anal abscesses is therefore important
to prevent recurrence and fistula formation. In case of exten-
sive abscess, generous criteria should be applied when deter-
mining the indication for revision under anesthesia. Currently,
there are no publications providing new information on rec-
ommendations on treatment.

Core statement

Overall, the risk of abscess recurrence or secondary fistula
formation is low. They can be caused by insufficient drainage.

Evidence level: 4

Recommendation
level:

B (Justification: For ethical reasons, this generally
accepted statement cannot be tested using
randomized studies.)

Strength of
consensus:

Strong consensus

Indications for primary fistula surgery

Different publications indicate that fistulas identified in the
context of abscess incision do not always require follow-up
surgery. Moreover, the fistula may close spontaneously after
thorough draining [25, 41, 57].

A current Greek paper [16] has shown a significantly
higher recurrence rate in the follow-up at 12 months following
simple excision and drainage compared to the results after
excision and primary fistula treatment (44 vs. 6%).
Treatment of the fistula consisted of dissection in case of
intersphincteric fistulas and of seton drainage in case of high
fistulas. At the same time, a significant number of continence
disorders were to be observed in the groupwith primary fistula
operations.

Fig. 2 Classification of anal fistulas (1 intersphincteric, 2
transsphincteric, 3 suprasphincteric, 4 extrasphincteric, 5 subanodermal)

Fig. 1 Classification of anal abscesses

Langenbecks Arch Surg



In summary, superficial fistulas, which perforate only small
parts of the anal sphincter, should be treated with primary
fistulotomy performed by experienced surgeons. An experi-
enced surgeon is not really defined. In our opinion, an expe-
rienced surgeon should have done more than a minimum of
100 fistulas. Nevertheless, every division of parts of the anal
sphincter bears the risk of fecal incontinence. In case of un-
clear findings or high fistulas, repair should be performed in a
second procedure. High fistulas are defined as complex fistu-
las that enclosed large parts of the sphincter or are recurrent. A
clear definition does not exist. Currently, there are no publica-
tions providing new information on recommendations on
treatment.

Core statement

Intraoperative fistula exploration requires high caution.
Excessive examination in order to confirm a fistula is not
recommended. Primary fistulotomy should only be performed
in superficial fistulas and by experienced surgeons. The risk of
postoperative continence impairment increases with the
amount of transected sphincter. In case of unclear findings
or high fistulas on abscess surgery, repair should be performed
in a second procedure.

Evidence level: 1a

Recommendation level: A

Strength of consensus: Strong consensus

Incidence of confirmed secondary fistula

In addition to abscess recurrence, development of an anal
fistula requiring further intervention is the most common se-
quela associated with abscess surgery. According to literature,
only some cases of abscesses are leading to development of
chronic fistula [33, 57, 64]. One literature review reports
chronic fistulas in 7 to 66% of cases (median 16%) and ab-
scesses in 4 to 31% of cases (median 13%) [24]. Therefore,
extensive fistula exploration is not recommended in the initial
procedure. Currently, there are no publications providing new
information on recommendations on treatment.

Evidence level: 3

Recommendation
level:

B (Justification: For ethical reasons, this generally
accepted statement cannot be tested using
randomized studies.)

Strength of
consensus:

Strong consensus

Surgical treatment: reviews

In 2011, guidelines of the American Society for
Coloproctology [65] and in 2015 guidelines of the Italian
Society for Colorectal Surgery have been published [3]. In
2016, the European Society for Coloproctology has published
a review of the guidelines concerning treatment of anal ab-
scess and fistula [12].

Therapeutic procedures

Diagnosis of anal fistula is usually an indication for surgery in
order to prevent a recurring septic process. The operative tech-
nique is chosen according to the fistula tract and its relation to
the anal sphincter. The surgical techniques are as follows:

Fistulotomy

The most common operative technique in use is fistulotomy,
that is, division of the tissue between the fistula tract and the
anal canal. Healing rates are between 74 and 100%. Rates of
impaired continence vary between 0 and 45%. For low fistu-
las, a healing rate of almost 100% can be achieved. In litera-
ture, rates of postoperative incontinence were found to be
relatively low. However, it is still a sequel to be taken serious-
ly. In all cases, the incontinence rate rises with the amount of
sphincter being divided. Extensive division should always be
avoided. A current multicentric study on 537 patients [22]
describes a primary healing rate of 84% (follow-up
60 months). The rate of continence disturbances (74%) was
quite high (major incontinence 28%), but quality of life does
not differ from the general population.

Evidence level: 2b
Recommendation grade: B
Consensus strength: strong consensus

Seton drainage

Placement of a seton drain is another frequently employed
technique in anal fistula surgery. The material used is either
a strong braided non-resorbable suture or a plastic (vessel
loop, etc.) suture thread. Three different techniques are in use:

Drainage seton (loose seton)

The aim of this technique is long-term drainage of
the abscess cavity. This helps to prevent premature clo-
sure of the external fistula opening. Later, the thread is
removed in order to allow spontaneous healing of the
fistula. Healing rates in retrospective observational stud-
ies identified a variance between 33 and 100%.
Impaired continence is reported in 0 to 62% of cases
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[53]. These results are due to the fact that interventions
undertaken in addition to placement of the seton are not
always clearly defined. There are no randomized studies
on th i s sub jec t so fa r. Def in i t ive hea l ing of
cryptoglandular anal fistulas, even in the long term, by
leaving a loose seton in place may be seen as the ob-
jective only in extremely few cases. Usually, further
intervention is required. Currently, there are no publica-
tions providing new information on recommendations on
treatment.

Fibrosing seton

Placement of a fibrosing seton usually occurs either
primarily or secondarily in the setting of an acute or
persistent inflammation. The aim is to fibrose the fistula
tract before further surgical interventions. Secondary lay
open of the remaining fistula is most often described in
the literature. The observational studies identified in the
literature search report healing rates of nearly 100%.
However, this is associated with a high rate of impaired
continence. Overall, results in literature vary between 0
and 70%. In Germany, the fibrosing seton is used main-
ly in high fistulas before definitive reconstruction sur-
gery. Whether the use of the seton promotes success of
a reconstructive procedure is not clear.

Cutting seton

The aim of the cutting seton is successive division of
those parts of the sphincter which are enclosed by the
fistula tract once the inflamed area has been cored out.
The seton can be stretchable (usually rubber) and will
gradually cut through the tissue, or repeated tightening
will be required. The principle of so-called chemical or
medicated setons is loose placement of a thread (Kshara
Sutra), as used in Ayurvedic therapy. This thread must
be changed every week. Therapeutic goal is spontaneous
loss of the thread after chemical division of the fistular
tissue [38].

The healing rates of the cutting seton procedure have
been reported between 80 and 100%. Rates of impaired
continence varied between 0 and 92%. Recent reviews
[56, 70] indicate an unacceptably high incontinence rate
after use of the cutting seton. In view of the current
literature, the recommendation for this method, as seen
in other guidelines [65], should not be continued. In the
authors’ opinion, the most important function of the
seton drainage is preparation for subsequent definitive
treatment of high anal fistulas demonstrated during ab-
scess drainage.

Evidence level: 2a
Recommendation grade: B

Consensus strength: strong consensus

Closure by surgical reconstruction

The aim of the various procedures is excision of both the
fistula and the cryptoglandular focus of infection with closure
of the inner fistula cavity. Five different techniques are used:

Direct suture without advancement flap

In some studies, the internal fistula cavity was not covered up
after direct suturing of the sphincter muscle; reported healing
rates varied between 56 and 100% [5].

Mucosal/submucosal advancement flap

Alternatively, the sphincter sutures can be protected by being
covered with an advancement flap. This flap can consist of
mucosa, submucosa, and superficial parts of the internal mus-
cle (mucosal/submucosal flap). The identified studies showed
healing rates between 12 and 100% [66].

A current review by Göttgens et al. [23] identified the mu-
cosal flap as the best evaluated procedure. Although there are
14 published randomized studies, no Bbest surgical
procedure^ could be evaluated.

Rectal advancement flap

Alternatively, a rectal full thickness advancement flap
may be used to cover the sutures. The results of the
identified studies are largely similar to those using the
mucosal/submucosal flap, with healing rates between 33
and 100% and incontinence rates between 0 and 71%
[4, 51]. A randomized study of Hagen et al. [68] com-
pared the results of mucosal flap and fibrin glue (15
patients each, follow-up 50 months). The healing rate
was twice as high in the flap group than in the group
using fibrin glue (mucosal flap 80%, fibrin 40%).
Continence disorders have not been reported in both
groups.

Khafagy et al. [29] have compared the results of mucosal
and rectal advancement flap in a randomized study. In the full-
thickness flap group, healing rates were clearly higher (85 vs.
30%), but at the same time the rate of continence disorders
was higher after rectal wall flap.

In another randomized study, Madbouly et al. [34] have
compared the LIFT procedure and the mucosal flap. Success
rates in both groups were quite similar after 12 months (LIFT
(74%)/mucosal flap (67%)). Only healing time was longer in
the flap group (32 vs. 22 days).

Van Koperen et al. [69] have compared mucosal flap and
fistula plug. With a recurrence rate of 52% (mucosal flap) and
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72% (plug), respectively, the results were quite disappointing
in both groups. However, functional results were similar.

Anodermal advancement flap

Another option for covering the inner fistula cavity is the use
of anodermal flaps. Here, an advancement flap made of
anodermal tissue is used. The anodermal flap can be especially
advantageous in patients with a narrow anal canal (e.g., scar
tissue from previous operations) that might prevent complete
exploration and proximal flap formation. In the identified
studies, healing rates vary between 46 and 95%, while im-
paired continence rates range from 0 to 30% [32]. New pub-
lications could not be evaluated.

Fistula excision with direct sphincter reconstruction

In fistula excision with primary reconstruction of the sphincter
muscle following complete excision of the fistula and its as-
sociated inflammatory tissue, primary readaptation of the di-
vided sphincter apparatus is carried out. Healing rates between
54 and 97% have been reported; rates of impaired continence
of 4 to 32% have been noted. Especially in patients with high
fistulas, wound dehiscence after division and reconstruction is
associated with a high risk of incontinence. In summary, data
concerning this technique are still relatively few. Moreover,
the role of reconstruction of even small sphincter defects is
unclear at present.

In a review from of 2015, Ratto et al. [55] evaluated 14
studies of low quality. The general success rate of 93% has
been reported. The rate of patients with continence disorders
has been shown to be 12%. Quality of life was rising in all
studies. As a conclusion, the authors stated a high success rate
in combination with a risk of incontinence, which is lower
than after simple fistolotomy. Further studies are demanded.

Evidence level: 1b
Recommendation grade: A
Consensus strength: strong consensus

LIFT method

In 2007, Rojanasakul et al. [58] introduced the ligation of the
intersphincteric plane called the ligation of the intersphincteric
fistula tract (LIFT) method. The principle of this operation is
dissection of the fistula tract in the area of the intersphincteric
plane. After ligation of both sides, the fistula tract is cut.

In the last years, a multitude of case studies have been
published indicating healing rates of 40–95%. Thus, this
method represents a valuable alternative to the flap tech-
niques, with a comparable success rate. One advantage seems
to be a new access route to the fistula, especially in case of
recurrent fistulas.

In an already mentioned randomized study,Madbouly et al.
[34] compared the LIFT procedure and the mucosal flap.
Success rates in both groupswere quite similar after 12months
(LIFT (74%)/mucosal flap (67%)). Only healing time was
longer in the flap group (32 vs. 22 days).

A further advancement is the BioLIFT procedure described
by Ellis [14]. After para-anal incision, a biological membrane
(Surgisis Biodesign©), size 4 × 7 cm, is placed following
dissection of the intersphincteric area. A primary healing rate
of 94% has been described in 31 patients. The LIFT procedure
has been evaluated in several reviews. The most current re-
view of von Sirany et al. [63] evaluated 26 studies, which
described healing rates between 47 and 95%. The operative
technique varied in the different studies.

In conclusion, the LIFT procedure offers a new surgical
option in patients with complex fistulas. Healing and conti-
nence rates do not differ significantly from those of the flap
procedures.

Evidence level: 1b
Recommendation grade: A
Consensus strength: strong consensus

New technical developments

Laser application

Coagulation of fistula by a laser probe (FiLaC®, Biolitec),
partly combined with a flap technique, has been introduced
as a new method. Current studies showed success rates of 71–
82% without noteworthy impact on continence [20, 73].
Further conclusions cannot be drawn due to the current data.

VAAFT method

Another new technique is the video-assisted fistula treatment
(VAAFT) according toMeinero [36, 37]. Here, the fistula tract
is probed using videoendoscopic assistance, rinsed, curetted,
and filled with fibrin glue. The internal ostium of the fistula is
then closed using a stapler (Contour™, Ethicon Endo-
Surgery) or by direct suture. Costs are high for the special
instruments and the stapler. The inventor observed healing
rates between 58 and 87%, which have been partly confirmed
by other authors [31, 71].

Evidence level: 5
Recommendation grade: 0
Consensus strength: strong consensus

OTSC clip

Over-the-scope clip (OTSC) has been used endoscopically for
closure of the bowel wall after traumatic lesions or incisions.
A modified technique for anal fistulas has been first used in
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2011. [54]. Current studies showed diverging data of healing
rates between 12 and 90%. Therefore, conclusive evaluation is
not possible.

In conclusion, the new technical developments could not
yet demonstrate a clear advantage compared to established
methods.

Evidence level: 4
Recommendation grade: 0
Consensus strength: strong consensus

Biomaterials

Fibrin glue

After curettage of the fistula tract, the tract is filled with fibrin
glue. Results in the literature showed healing rates that varied
widely between 0 and 100%. Only eight studies contained
information about continence and reported having observed
no impairment. The majority of these studies are personal case
series involving inhomogeneous patients with a wide variety
of fistula types [2].

The review articles identified in the literature search [11]
confirmed the great heterogeneity of the studies, especially
since good results reported in earlier studies could not be
reproduced in the more recent ones. Therefore, the guideline
working group agreed that fibrin glue should only be used in
special cases.

Evidence level: 1b
Recommendation grade: B
Consensus strength: strong consensus

Collagen injection

This new technique is occluding the fistula tract with collagen
in combination with or without fibrin glue (Permacol®) [26].

Giordano et al. [21] reported a success rate of 54% after
12months in a multicenter study of 10 clinics with 28 patients.
The healing rate has been 67% for intersphincteric and 44%
for transsphincteric fistulas. One patient with deterioration of
continence has been reported. In this context, the low number
of patients is a critical factor (28 patients from 10 clinics). The
current range of trials on the application of collagen for anal
fistulas does not allow definite conclusions.

Evidence level: 4
Recommendation grade: C
Consensus strength: strong consensus

Injection of autologous stem cells

Injection of autologous stem cells has been reported in seven
studies especially from Spain [18, 27, 67]. All in all, there
have been healing rates between 35 and 90%. High costs

represent a limiting factor for the application in Germany.
The current range of trials on the application of autologous
stem cells for anal fistulas does not allow definite conclusions.

Evidence level: 1b
Recommendation grade: A
Consensus strength: strong consensus

Surgisis® AFP™ anal fistula plug

The anal fistula plug is a biomedical product made of
porc ine smal l - in tes t ina l submucosa . Unl ike in
Bconventional^ procedures, the inflammatory tissue is
not excised, but merely occluded with the cone-shaped
plug, which acts as a matrix for the body’s own tissue
to grow into. Some authors combined plugging with
closing of the internal fistula cavity using an advance-
ment flap. The published observational studies showed
healing rates between 14 and 93%. Most of them did
not investigate impairment of continence. Only three
studies reported unchanged continence [35, 51]. The
two randomized studies that compared plugging with
surgical closure have found markedly lower healing
rates using plugging. It appears to be important that
the fistula tract is long enough [35].

Von der Hagen et al. [68] have compared the results for
mucosa flap and fibrin glue for 15 patients respectively and a
follow-up of about 50 months. The healing rate was twice as
high in the flap group as in the group with fibrin glue (mucosa
flap 80%, fibrin 40%). No impairment of continence has been
reported in both groups.

One review [19] described success rates varying between
24 and 92%. The rate of recurrent abscess after fistula plug-
ging was 4 to 29%, and the frequency of plug loss was 4 to
41%. A notable feature is the low morbidity of the procedure.
Any effect of plugging on continence is expected to be negli-
gible. To sum up, plugging has added a new option for the
treatment of high anal fistula, but the healing rates are quite
low.

Evidence level: 1b
Recommendation grade: B
Consensus strength: strong consensus

Gore Bio-A Fistula Plug®

Another plug of resorbable synthetic material has been intro-
duced recently (Gore Bio-A Fistula Plug®). One possible ad-
vantage compared to the conventional plug is better feasibility
of fixation due to the head and the greater volume of the plug.
Studies observed healing rates between 16 and 73%.
Therefore, currently there is no noteworthy advantage com-
pared to the Surgisis plug [7, 47].

In the review by Narang et al. [39], evidence has been rated
as insufficient. Nevertheless, it seems to be a secure and
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simple method resulting in low complication rates and minor
disturbance of continence.

Evidence level: 4
Recommendation grade: C
Consensus strength: strong consensus

Core statement

In all high anal fistulas, a sphincter-sparing procedure (flap
technique, sphincter reconstruction, LIFT, biomaterials)
should be carried out. The results of the various techniques
for a surgical reconstruction are largely identical. In general,
occlusion using biomaterials result in lower healing rates and
also lower incontinence rates.

Evidence level: 1a

Recommendation level: A

Strength of consensus: Strong consensus

Preoperative and intraoperative management

In case of excision of the fistula or placement of a seton, no
special bowel preparation is necessary. Whether preoperative
cleaning of the bowel or postoperative delay or prevention of
bowel movements improve the healing rates is at time unclear.

Evidence level: 1a

Recommendation level: A

Strength of consensus: Strong consensus

Postoperative management

Postoperative care following anal surgery is unproblem-
atic. The external wound heals by secondary intention
and should be rinsed regularly. Clear water is best for
this purpose, particularly since antiseptic solutions are
associated with a risk of cytotoxicity. However, the ex-
ternal opening of the drainage may not close premature-
ly. Regular wound packing is not required [52]. The
value of accompanying antibiotic treatment has not yet
been sufficiently clarified. In general, however, antibiot-
ic treatment seems to be indicated only in special cases
( i mmu n e d e f i c i e n c y, s e r i o u s p h l e gmo n o u s
inflammation).

Core statement

The anal area should be rinsed regularly (using tap water). The
use of local antiseptics is associated with a risk of cytotoxicity.
Antibiotic treatment is required only in exceptional cases.

Evidence level 4

Recommendation
level

B (Justification: For ethical reasons, this generally
accepted statement cannot be tested using
randomized studies.)

Strength of
consensus

Strong consensus

Complications

Impaired continence after anal fistula operations

Impairment of continence is a frequent complication af-
ter anal fistula surgery. The causes are usually multifac-
torial, with sphincter lesions to the fore. The risk of
postoperative continence impairment rises with the
amount of sphincter that has been divided [17].
Garcia-Aguilar [17] observed in patients with previous
surgery for fistula-in-ano after division of less than 25%
of the external muscle continence disorders within 44%
of the patients, which increased to 75% after division of
more than 76%. The degree of impairment varies great-
ly and depends to a large extent on preexisting injury.
Its effect on the patient also relates to subjective expe-
rience. In the literature, impaired continence rates of
10% in low fistulas and of 50% in high fistulas have
been reported [42]. A study by Blumetti et al. [6]
showed clear reduction of the rate of cutting procedures
over time favoring sphincter-saving procedures. [15].
Therefore, it is important to give the patient comprehen-
sive information. The sphincter apparatus must be
spared as much as possible.

Core statement

Every treatment for anal fistula is associated with the risk of
reduced continence, and this risk rises with the extent of
transected sphincter. In addition to intentional transection of
parts of the sphincter muscle, contributing causes comprise
preexisting injury, previous operations, and other factors
(age, sex, and others).

Evidence level: 1c
Recommendation grade: A
Consensus strength: strong consensus
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