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Context: The management of complicated anal fistula is a serious issue in coloproctology. Various methods have been described but the
choice must be made based on the course of the fistula tract in relation to the sphincter. As anal fistulas are caused by anal gland infection,
the anal gland and ducts should be removed for the process of healing to begin and for the anal sphincter preservation. The aim of this
study is to briefly explain and assess three new sphincter preserving surgical treatments, including fibrin glue and anal plug techniques
and the procedure of ligation of intersphincteric fistula tract (LIFT) and also to evaluate the failure and success rates of these techniques.
Evidence Acquisition: We conducted a search in the literature of the last decade, in the PubMed database, using the keywords: anal
Fistula, LIFT procedure, fibrin glue and anal plug.

Results: Using anal fistula plug provides another option for the treatment of complex anal fistulas and does appear to be an effective
technique in some cases. The technique of intersphincteric fistula tract ligation as a fistula treatment surgery, aims for total anal sphincter
preservation and appears to be both safe and easy to perform, with encouraging early outcomes. The authors suggest further controlled
studies comparing the LIFT procedure with standard therapies.

Conclusions: Fibrin sealant injection should be in the armamentarium of the specialists' surgical treatments for fistula-in-ano. The

surgeons and their patient should be aware of the limited success expectations, when using fibrin glue technique as the treatment.
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1. Context

1.1. Historical Background

The management of complicated anal fistula remains
a challenge for surgeons and a frustrating problem for
patients. Treatment aims to cure the condition, with
drainage of the associated infected gland abscess and
eradication of the fistula tract. The majority of perianal
infections are either idiopathic or crypto-glandular in or-
igin. All methods of fistula repair rely on the elimination
of the fistula internal opening to the anal gland (1). Ano-
rectal abscess and the fistula that it may cause, are long-
term processes, originally described at the beginning of
the recorded medical history, as part of the “Corpus Hip-
pocraticum” in a treatise termed “On Fistulae” (2).

1.2. Pathophysiology

Anorectal abscess occurs commonly in normal healthy
individuals. The most widely recognized cause is de-
scribed in the crypto-glandular theory; an anal crypt
gland becomes obstructed with debris, which leads to in-
fection. Anal fistulas develop in approximately one-third

to one-half of the patients undergoing an anorectal ab-
scess drainage. There exist other notable causes of atypi-
cal/complicated abscess and fistula, including inflam-
matory bowel disease, fungal infection, mycobacterial
infection, neoplasm and trauma. Fistulas, secondary to
these processes are classified as complex and require the
use of nonstandard methods of management (3).

1.3. Classification of Anal Fistula

The four main classes of fistulas are:

1) Intersphincteric: the fistula originates at the dentate
line and tracks elongated between the internal and exter-
nal sphincters.

The fistula opens in the perianal region, close to the
anal verge. This kind is commonly seen following a peri-
anal abscess and is typical of the ones seen in fistulizing
midline anal fissures.

2) Transsphincteric: the fistula originates at the den-
tate line and traverses the internal and external sphinc-
ters, opening to the ischiorectal fossa. Depending on
the height of the fistula, varying degrees of sphincter
involvement may be encountered. Treatment of high
transsphincteric fistulas is more challenging due to the
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increased risk of incontinence.

3) Suprasphincteric: originates at the dentate line and
tracks cephalad to the external sphincter, before opening
to the skin at the ischiorectal fossa. Due to the high risk
of total incontinence development, these fistulas are not
amenable to simple fistulotomy.

4) Extrasphincter: transverses the entire sphincter
structure including puborectalis, opening proximally
either at the dentate line (secondary to supralevator ab-
scess) or in the lower rectal wall (secondary to internal or
external penetrating trauma) and distally into the ischio-
rectal fossa or in the buttocks. This type of fistula is often
secondary to trauma or Cohn's disease (4).

Different complex fistulas are defined as those that
transverse > 30% of the external sphincter, those in pa-
tients with pre-existing continence issues or following
irradiation and Crohn's disease, high transsphincteric,
suprasphinctaric and extrasphincteric fistulas, anterior
fistulas in a female, having multiple tracks and happen-
ing recurrently (5). The most frequent presenting com-
plaints of patients with an anal fistula are swelling, pain
and discharge. The former two symptoms are usually
associated with an abscess, when the external or second-
ary opening has closed or has failed to develop (6). Anal
fistula may be confused with suppurative hidradenitis
and pilonidal sinus and the doctor needs to be careful to
make the right diagnosis.

1.4. Identification of the Fistula Tract

Numerous methods can be employed, the basic princi-
ples and procedures of which include the application of
Goodsall's rule, careful physical examination (to find any
cord like structure or external orifices, etc.), probing of
the tract, endosonography and a variety of injection and
radiologic techniques (7).

1.5. Principles of Surgical Treatment

The aim of surgery for anal fistula is to cure the patient
with minimal or no sequel. It takes an accurate assess-
ment of the fistula and an experienced surgeon who
deals with fistulas on a daily basis to perform the appro-
priate operation and prevent postsurgical incontinence.
To obtain this outcome, a number of principles have to
be observed; the primary opening of the track has to be
identified and also the relationship of the fistula to the
puborectalis muscle must be distinguished. Further-
more, the least amount of muscle should be divided for
the fistula management (8).

It is controversial whether fistulotomy or fistulectomy
is the more appropriate surgical treatment for anal fis-
tulas. Fistulectomy means the complete removal of the
fistulous track and adjacent scar tissue, which results in
appreciably larger wounds (9).

There are always concerns if the division of the muscle

below the track will impair the patient's continence. In
these cases, the advancement of rectal flap technique
would be appealing with less sphincter muscle to be di-
vided. Avoidance of contour defects, experiencing less
pain due to the absence of a perineal wound and a fast-
er healing process are the AMF (advancement mucosal
flap) advantages (6). Management of fistula-in ano has
changed over years, from seton placement and sphincter-
cutting techniques to recent muscle saving procedures.
Setons can be employed as cutting and non-cutting kinds
as dividers or markers (10). A few types of setons used are
the Ayurveda-medicated thread (11), braided sutures (12)
thread, rubber band (13), Penrose drains (14) and cable
tie seton (15). Seton material should be non-absorbable,
from non-slippage material, comfortable and least irri-
tant for the patient and equally effective in causing focal
reaction in the track,leading to fibrosis. In the last decade
beside these procedures, fistulotomy, fistulectomy and
AMF with seton have also been used as new techniques
for fistula treatment. In this review of article we clarify
three techniques, beside their failure results reported in
the articles (4). We also introduce video-assisted anal fis-
tula treatment (VAAFT) as an alternative modality.

1.6. New Techniques

Sphincter-sparing procedures are the standard treat-
ment of anal fistula. The search for the effective treat-
ments, not compromising continence has led to the de-
velopment of the following techniques:

1) Anal fistula plug

2) Ligation of the intersphincteric fistula tract (LIFT)

3) Fibrin glue

4) VAAFT

1.7. Anal Fistula Plug

Small intestinal submucosa (SIS) is a natural biomateri-
al, harvested from porcine small intestine and fabricated
into a biomedical product of various shapes and thick-
nesses (Figure 1) (16). The fact that it has been extensively
used as a bioprosthetic material in the field of infectious
diseases makes its application in fistula surgery quite rea-
sonable.

The Surgisis anal fistula plug (AFP) has a biological con-
figuration, suitable for fistula diseases. This material pro-
vides a matrix to allow infiltration of the patient’s con-
nective tissue.

Currently, there are two commercially available fistula
plugs approved by the FDA: Cook Surgisis AFP™ anal fis-
tula plug (Cook Surgical Inc., Bloomington, IN) and the
Gore Bio-A fistula plug (a new product from W.L. Gore
Corporation, Newark, DE). They vary in both design and
the material, from which they are constructed (18). Indi-
cations and contraindication for the use of the plug in-
clude (19):
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Figure 1. Anal Fistula Plug (From the Original Web Site) (17)

Indications:

1) Transsphincteric fistula

2) Anovaginal fistula

3) Intersphincteric fistula

4) Extrasphincteric fistula.

Contraindications:

1) Persistent abscess or infection

2) Intersphincteric fistula (when no contraindication to
fistulotomy exists)

3) Inability to identify the internal and external open-
ings

4) Allergy to the plug material

5) Rectovaginal fistula.

In the absence of data, bowel preparation and/or the
use of a small-volume enema should be left to each sur-
geon’s personal preference. A careful inspection should
confirm that there is no active infection prior to prepar-
ing the fistula plug. The previously placed draining seton
should be pulled out and the tract will be irrigated with
saline. The plugs require rehydration, fully submerged in
sterile saline for no more than two minutes. Afterwards
the procedure goes as the following steps:

1) Gently debride the tract

2) Place the plug within the tract

3) Secure the plug to the internal opening

4) Leave external opening wide open to allow the drain-
age.

The most frequent complication, other than the fistula
tract closure failure, is abscess formation. Infectious com-
plications are managed with antibiotics or may at times
require drainage procedures. Pain is generally minimal
and easily managed with oral narcotics. Plug extrusion
or fall out has frequently been listed among the compli-
cations or technical failures of these procedures. Ellis et
al. (20) reported that posterior fistula location, tobacco
smoking and a history of previous failure of the plug
were independent predictors of plug failure.

1.8. Ligation of the Intersphincteric Fistula Tract
LIFT is a promising new sphincter sparing procedure,
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first described by Rojanasakul etal.in 2007. A success rate
of 94.4% was reported in the treatment of 18 patients (21,
22).There is no division of the sphincter muscle and theo-
retically, continence should be preserved. This technique
has been used in low and high transsphincteric fistulas,
as well as suprasphincteric and extrasphincteric fistulas
(21). The current indications for the surgery are:

1) Low transsphincteric fistulas

2) High transsphincteric fistulas

3) Potentially suprasphincteric/extrasphincteric fistu-
las where the tract transverses the intersphincteric space

4) Recurrent fistulas

5) Pre-existing continence issues

6) Multiple tracks.

In our opinion, contraindications to this approach are
few, but may include (18):

1) Active perineal sepsis

2) Active inflammatory bowel disease

3) Malignancy.

In author's opinion insertion of a seton, 8-12 weeks be-
fore performing the LIFT is useful for eliminating the in-
fection in the area and maturation of the fistula tract.

The technique consists of the following steps:

1) Identification of the intrasphincteric fistula tract

2) The skin is incised in a curvilinear fashion along the
intersphincteric groove. The dissection is kept close to
the external sphincter to avoid cutting through the inter-
nal sphincter.

3) Dissection of the fistula tract

4)Ligation and division of the fistula tract

5) Addressing the fistula openings

6) Closure (optional).

This operation may be performed in prone jackknife
or lithotomy position, under either regional or general
anesthesia. Patients are administered only a single dose
of appropriate peri-operative antibiotics intravenously,
usually cefoxitin or ciprofloxacin/metronidazole if the
patient is penicillin-allergic. The LIFT can be safely per-
formed on any transsphincteric fistula of suitable length.
The LIFT procedure is relatively easy to perform and its
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advantages include preservation of the anal sphincter,
minimal tissue injury and shorter healing time (23).

Performing the LIFT procedure may be technically diffi-
cult for high transsphincteric or suprasphincteric fistu-
las. Typically, LIFT failures fall into two broad categories:
early (procedural failure) and late (recurrence). If the LIFT
failure happens patients can still undergo other treat-
ments like simple lay-open fistulotomy, salvage LIFT or
various flap procedures. The LIFT technique excellence is
not only due to its initial healing rates, but also based on
the fact that even when unsuccessful, it may predispose
the patient to subsequent healing, without the risk of in-
continence.

1.9. Fibrin Glue

Fibrin glue is a tissue adhesive that simulates the ter-
minal steps of the natural clotting cascade. The sealant
degrades as the fibrotic reaction progresses, ultimately
getting fully replaced by the natural tissue. Therefore, no
foreign body persists and the tract scars simply closed
(24). Fibrin gluing of anal fistulas is simple and repeat-
able. The mentioned factors make this technique a highly
desirable treatment option. Fibrin tissue adhesive was
first successfully used as a hemostatic agent in the early
1900s (25).

Although prior to 1998, the operative procedure for
fibrin glue injection of anal fistula treatment in the
United States was performed using autologous fibrin
sealant, currently most surgeons utilize commercially
prepared fibrin sealant when gluing anorectal fistulas.
These operative procedures are typically performed in
outpatient settings. Oral and/or intravenous antibiotics
are not necessary. Determination of the fistula primary
or internal opening location is essential in order to im-
prove the success rate of the procedure. The tract should
then be gently debrided without undue dilatation. After
debridement, the tract should be irrigated with saline or
hydrogen peroxide for cleansing it. The fibrin sealant is
prepared according to the manufacturer’s instructions.

The sealant is slowly injected at the internal opening
and allowed to set. The clot is allowed to solidify for 5-10
minutes. The external orifice is then dressed with a non-
adherent dressing (26).

One of the most common complications associated
with the use of fibrin sealant for anorectal fistulas is the
infection development, typically at the site of the exter-
nal or secondary opening. Other complications or side
effects may be secondary to the components that consti-
tute the product itself.

Using fibrin glue as a first line or beside other treat-
ments has been of controversies over the last decade. The
pathophysiology of the process is likely the same as anal
fistula plugging. Both materials are used to occlude the
tract after the debridement to destroy and eradicate the
tract, but as formerly mentioned choosing the plug or us-
ing the sealant, both depend on different factors.

1.10. Alternative Modality

VAAFT is performed as the surgical treatment of com-
plex anal fistulas and their recurrences. (Figure 2) (27).
Current surgical techniques for treating anal fistulas are
based on three main principles: identification of the tract
and the internal opening, excision of the fistula tract and
preservation of anal sphincter function, especially in the
three methods described and identification of internal
and external orifice. VAAFT appears cost effective and re-
quiring a shorter and less expensive preoperative work-
up than traditional techniques.

VAAFT is also performed as a day surgery, it leaves no
surgical wounds on the buttocks or in the perianal re-
gion and gives complete certainty regarding the location
of the internal fistula opening (a key point in all surgi-
cal treatment of fistulas) (28). VAAFT technique is based
on the concept of both tract and its internal opening
detection and also the detection of any fistula branches
which may be missed. The author suggests the use of this
technique, for more complex fistulas as a diagnostic and
therapeutic modality, beside the new techniques of treat-
ment.

2. Evidence Acquisition

We conducted a search in the last decade literature, in
the PubMed database, using the keywords: anal fistula,
LIFT procedure, fibrin glue and anal plug.

3. Results

In the last decade lots of articles have been published
about AFP. According to articles, there are variable suc-
cess and failure rates of AFP reported (29). According to
some studies from USA (30-32), China (33) and Italy (34,
35) the success rate of AFP was between 25-85%. Some stud-
ies point out that the success rate depends on factors like
multiple prior attempts for closure (36), pervious surgery
(37,38), incontinence (39), complicity of fistula (40), cost

Figure 2. Fistuloscope Introduction Through External Fistula Opening
During Video-Assisted Anal Fistula Treatment (27)

Ann Colorectal Res. 2014;2(1):e17769
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benefitting of the procedure (41) and texture of the plug
according to the manufacturer (31).

In 2010, Garg et al. published a systematic review about
anal fistula plug in India and concluded there was a mod-
erate success rate of 35-87% for this technique. AFP is as-
sociated with low morbidity and sepsis and appears to be
a safe procedure (42). Many articles did not attain proper
results due to little sample sizes, assessing other tech-
niques beside AFP and lack of data (23, 43-47).

Chung W et al. in 2009 reported that the primary fis-
tula opening closure using biological AFP and anal flap
advancement result in similar fistula healing rates in
patients with high transsphincteric fistulas (48). In an
unpublished experience, the author and his colleagues
performed this method on eight complex fistulas using
plugs from the Cook medical brand. They were followed
up for 6 to 12 months. In this period except for one case of
recurrence and one case of a plug falling out, all patients
were fully cured. Finally we were able to report that re-
garding the mentioned factors, there is not a definite re-
sult for failure or success rate of the AFP. Although there
is a great variability of results among different groups
in the articles (30-35), with preserving the anal anatomy
and function, the safety of this procedure is generally not
questioned. While initial enthusiasm has subsequently
been tempered, anorectal fistula plugs do appear to be ef-
fective in some individuals.

As mentioned before, LIFT is a new technique, as quite as
we cannot definitely announce its exact success rate but
in few articles published after Rojanasakul et al. study, all
the short term results (49, 50) were meaningful. In 2011,
Azizi and colleagues reported that LIFT is a novel treat-
ment method for complicated fistula-in-ano. The pro-
cedure success rate is comparable with other sphincter
sparing procedures. Furthermore, LIFT is easy to learn,
very cost effective and more importantly, appears to be a
safe procedure. Durability and efficacy of the procedure
must be confirmed by long-term follow ups and random-
ized control clinical trials. In one study the procedure
was performed on 23 patients with a 32 month follow up.
Successful fistula closure was achieved in 74% of the pa-
tients (17 out of 23) (50).

In 2013, Liu et al. (51) and Sileri et al. (52) demonstrated
favorable long-term results for the LIFT procedure and
considered ita proper choice for patients affected by com-
plex anal fistula. Some studies combined LIFT with other
techniques like plug or bioprosthetic graft (BioLIFT) and
promoted the healing rate (53-55). The BioLIFT technique
is a variation of the LIFT technique, in which a biopros-
thetic graft is placed in the intersphincteric plane to rein-
force the closure of the fistula tract. Compared to the LIFT,
the BioLIFT technique has two potential disadvantages: it
requires more extensive dissection in the intersphincter-
ic space because the bioprosthetic graft must cover the
closure of the fistula tract by at least1to 2 cm in all direc-
tions and it is relatively costly, due to the use of biopros-
thetic materials. LIFT appears to be both safe and easy to
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perform, with encouraging early outcomes and authors
suggest further controlled studies, comparing the LIFT
procedure with the standard treatments. The success rate
of using fibrin glue is also variable due to different pub-
lished articles: as low as reported by Buchanan (56) to as
high as 70% reported by Jurczak (57) and Tinay (58). This
difference indicates that healing rates of this method de-
pend on factors necessitating further studies.

No advantage was found for fibrin glue over fistulotomy
for simple fistula treatment, but fibrin glue healed more
complex fistulas than the conventional treatment, with
higher patients' satisfaction (2). in one meta-analysis of
fibrin glue vs. surgery for treatment of fistula-in-ano in
2010, no significant statistical difference was detected be-
tween fibrin glue treatment and the conventional surgi-
cal treatment (59).

Beside moderate success rates, safety of the fibrin glue
use in the treatment of anal fistulas (60), sphincter func-
tion preservation with minimal adverse side effects (61,
62) and extensive surgery preclude (63) are noted in ar-
ticles. Chung et al. (48) in 2009 and Johnson et al. (44)
in 2006 reported greater efficacy for biological plug
than fibrin glue, duo to two reasons: 1- Ability to suture
the plug in the primary opening, 2- Low morbidity and
relative simplicity of the procedure. In one study in 2010
Papavramidis and the colleagues (64), mentioned not
everybody believes in the effectiveness of fibrin glue ap-
plication, however we consider this solution in cases of
complex fistulas, at least as a primary procedure in spe-
cial populations like the immunosuppressed.

The wide variation in the results may be partially at-
tributable to differences in technical factors, inclusion
criteria, definitions of healing and follow-up duration.
However, surgeon and the patient should be aware of the
limited expectations for success when fibrin glue is used
as the treatment.

4. Conclusions

AFPs have been an extremely popular option due to this
technique indications and good safety profiles. AFP pro-
vides one more option for surgeons for the treatment of
complex anal fistulas and does appear to be effective in
some patients. The success rate depends on factors like
multiple prior attempts for closure, pervious surgery,
incontinence, fistula complicity, cost benefitting of the
procedure and texture of the plug according to the man-
ufacturer. Although there is a great variability among the
results of different articles, with preserving the anal anat-
omy and function, the safety of this procedure is gener-
ally not questioned.

The LIFT procedure is a new technique that can be used
for managing the complicated issue of fistula-in-ano. It is
simple, inexpensive, quick and has a success rate at least
as good or better than all current sphincter-preserving
methods. The rate of closure remains anywhere near
40-60%. The LIFT procedure allows using other types of
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approaches (including another LIFT) in patients with re-
currence. The use of the LIFT procedure for fistula treat-
ment, aims for the total anal sphincter preservation
and appears to be both safe and easy to perform, with
encouraging early outcomes and author suggest further
controlled studies, comparing the LIFT procedure with
standard therapies. Fibrin sealant injection carries es-
sentially no risk of incontinence, as there is no division
of sphincter muscle. The available data, even in the long-
term, suggest a moderate success rate, at best. Given its
safety profile, ease of application and repeatability, fi-
brin sealant injection should be in the armamentarium
of the specialists' surgical treatments for fistula-in-ano.
Surgeons and their patients should be aware of the lim-
ited success expectations, when fibrin glue is used as the
treatment technique.

Fistula-in-ano remains a complex condition, for the
treatment of which there have been evolved a variety of
sphincter-preserving techniques (46).
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