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Abstract

Fistula-in-ano is the most common form of perineal sep-
sis. Typically, a fistula includes an internal opening, a
track, and an external opening. The external opening
might acutely appear following infection and/or an abs-
cess, or more insiduously in a chronic manner. Mana-
gement includes control of infection, assessment of the
fistulous track in relation to the anal sphincter muscle,
and finally, definitive treatment of the fistula. Fistulo-
tomy was the most commonly used mode of manage-
ment, but concerns about post-fistulotomy incontinence
prompted the use of sphincter preserving techniques
such as advancement flaps, fibrin glue, collagen fistula
plug, ligation of the intersphincteric fistula track, and
stem cells. Many descriptive and comparative studies
have evaluated these different techniques with variable
outcomes. The lack of consistent results, level I eviden-
ce, or long-term follow-up, as well as the heterogeneity
of fistula pathology has prevented a definitive treatment
algorithm. This article will review the most commonly
available modalities and techniques for managing idio-
pathic fistula-in-ano.

© 2011 Baishideng. All rights reserved.

Key words: Anal fistula; Seton; Fistulotomy; Advance-
ment flap; Fibrin glue; Fistula plug

(49

Boiehidengs  WIG | www.wjgnet.com

Peer reviewer: Patricia Sylla, MD, General and Colorectal
Surgery, Massachusetts General Hospital, WACC 460, 15 Park-
man Street, Boston, MA 02114, United States

Shawki S, Wexner SD. Idiopathic fistula-in-ano. World J Gastro-
enterol 2011; 17(28): 3277-3285 Available from: URL: http://
www.wjgnet.com/1007-9327/full/v17/i28/3277.htm DOI: http:
//dx.doi.org/10.3748/wjg.v17.i128.3277

INTRODUCTION

Fistula-in-ano is a devastating problem which has been des-
cribed since the “Corpus Hippocratum”. Although the
disease has been well described, no definitive mode of
management has been established. The most widespread
traditionally accepted treatment has been fistulotomy. Pro-
blems with management are due to the heterogeneity of
fistulas, and to the potential adverse effects on continence
arising from division of the involved anal sphincter. Be-
cause of a desire to maintain continence, a variety of ther-
apeutic alternatives to fistulotomy have been described'”.
The etiology includes idiopathic and iatrogenic fistulas,
and fistulas secondary to other causes. This article will fo-
cus on idiopathic fistula-in-ano.

Idiopathic fistula-in-ano most commonly occurs in
healthy subjects, with cryptoglandular infection being the
most widely accepted etiologic factor. The anal crypt gland
penetrates the anal sphincter to varying degrees. Once ob-
structed, infection will ensue and suppuration will follow
the least resistant path, which accordingly determines the
location of the abscess (perianal, ischiorectal, inter-sphinc-
teric) and the type of fistula. Therefore, understanding the
anatomy is essential to manage this disease.

Based on the relationship with the anal sphincter mu-
scles, fistulas are classified into 5 main types: (1) submuco-
sal: the fistula track passes supetficially beneath the submu-
cosa and does not involve any sphincter muscle; (2) inter-
sphincteric fistula: the track passes through the internal
sphincter and continues in the inter-sphincteric plane to
the perianal skin, not including the external anal sphincter;
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(3) trans-sphincteric fistula: the track cross through the
internal and external anal sphincter on its exit towards
the perianal atea. The amount of involved external anal
sphincter further subdivides the type of fistula into low
when up to one-third of the distal external anal sphincter
of less is involved, and high if a larger area of the exter-
nal sphincter is included; (4) suprasphincteric fistula: the
fistulous tract passes through the internal sphincter but
traverses the external sphincter below the puborectalis
muscle; and (5) extrasphincteric fistula: the fistulous track
may pass outside the sphincter complex through the is-
chiorectal fossa to the perianal skin. In this case, the origin
of the fistula is not from the dentate line but could be
from a rectal, pelvic or supralevator origin, usually second-
ary to an inflammatory or neoplastic process.

A fistula-in-ano can be “simple” or “complex”™, Fis-
tulas with multiple external openings, those involving more
than 30%-50% of the anal sphincter (high transsphincteric
fistulas), those lying above the sphincter (suprasphincteric),
extrasphincteric, or have high blind extensions, or horse-
shoe tracts, or are antetior in a female patient are consid-
ered complex, with higher risk of continence disturbance
posed by surgically managing these fistulas. Alternatively,
an anal fistula in patients with a preexisting history of fecal
incontinence, Crohn’s disease, or local irradiation are also
considered complex. Submucosal and low intersphincteric
(traversing less than 30% of anal sphincter muscle) as well
as low transsphincteric fistulas are considered simple'’.

The management of fistulas-in-ano includes 3 main
goals: to cure the fistula, to prevent or minimize recur-
rence, and to retain continence. Regardless of the type of
fistula, there are certain principles that lead to successful
management: the infection/inflammatory process should
be resolved, the source of pathology should be addressed,
and when treating the fistula, the internal opening should
be closed with least risk to continence. This goal can be
achieved with care taken not to jeopardize the integrity of
the anal sphincter complex. In a retrospective study of 404
male patients with fecal incontinence, the most common
confounding factor in patients younger than 70 years was a
surgical history of fistulectomy or hemorrhoidectomy®.

PREOPERATIVE ASSESSMENT AND
PLANNING

Preoperative evaluation is very important. Medical his-
tory and physical examination are most important in the
assessment phase. The patient’s continence is another im-
portant facet that needs to be included, as well as any his-
tory of anorectal surgery. Anal ultrasound with hydrogen
peroxide is another important adjunct for preoperative
evaluation. This procedure is simple, fast, may be done in
the same office visit, and provides information about the
fistula track, the type and complexity and whether the anal
sphincter muscle is normal, scarred, or disrupted, as well
as the presence of an abscess cavity™”. Anal ultrasound is
operator-dependent; scars and defects may confuse sono-
graphic interpretation and might render delineation of the
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fistulous track difficult™.

Magnetic resonance imaging (MRI) has become an
integral part of the assessment of fistula as it can distin-
guish between sepsis and granulation tissue from sphinc-
ter muscles”. A prospective study compared the preopera-
tive MRI assessment of the anal fistula and intraoperative
findings. High concordance rates were reported in terms
of recognizing the course of primary tracks (86%), dem-
onstrating secondary tracks (91%), and horseshoe exten-
sion (97%), as well as identifying internal opening (80%)"".
Furthermore, MRI accurately detected previously missed
secondary tracks when compared with the clinical exami-
nation, and correctly identified the level of the fistula with
respect to the anal sphincters. An endocoil greatly in-
creases tissue resolution and provides supetior anatomical
details">". However, it has a limited field of view (about
2-3 cm from the coil) in which any fistulous extension in
this zone might be missed, and is not widely available and
is very uncomfortable for the patient™",

Although anal manometry may provide information
about sphincter pressutes, obtaining a fecal incontinence
score will also yield clinically relevant information'”, Col-
lectively, this information will help select the best choice
for treatment, and allows the surgeon to counsel the pa-
tient about expectations and probabilities of success. Pes-
catori ¢ al' prospectively studied the impact of preopera-
tive anal manometry for guiding the surgical approach, on
functional outcomes of fistula surgery. In this study 96 pa-
tients underwent pre- and post-operative anal manometry
and were compared with a control group of 36 patients
who did not have anal manometry. Internal sphincter-
otomy was petrformed for effective drainage of the intet-
sphincteric plane in less than 50% of both groups (45 and
15, respectively). While 24% (11/45 patients) from the anal
manometry group had postoperative soiling, 53% (8/15
patients) of the control group did. As for recurrence, 3%
and 13%, respectively, experienced recurrence. Another
study of 45 patients assessed the clinical and manomet-
ric effects of fistulotomy for intersphincteric fistulas on
anal sphincter function. Although there was a significant
decrease in resting pressures throughout the distal 2 cm
of the anal canal after surgery, the maximum squeeze
pressures did not change. Continence problems arose in
patients who had lower preoperative resting pressures''”.

In the majority of patients with idiopathic fistulas-in-
ano, a thorough history and physical examination may suf-
fice for surgical planning. When in doubt or if a complex
fistula is suspected, an ultrasound is justified for further eva-
luation. Complexity and or sepsis might require further
magnetic resonance imaging assessment. Anal manometry
is especially useful in patients in whom postoperative con-
tinence is a concern.

MANAGEMENT OF FISTULA-IN-ANO

Management may be achieved by one of the following
methods: (1) keep the track from closing around a rem-
nant septic focus preventing further abscess formation
using a non-cutting seton; (2) expose the track and let it
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heal secondarily heal following a fistulotomy; (3) excise
the whole fistulous tract: fistulectomy; (4) excise the in-
ternal opening and cover the defect with healthy mucosa
as an advancement flap; (5) obliterate the fistulous track
with glue, or a collagen and fistula plug; (6) ligate and
disconnect the fistula tract in the inter-sphincteric plane
as a LIFT (ligation of the intersphincteric fistula tract)
procedure; (7) ablate the tract and induce scarring with
radiofrequency waves; and (8) induce regeneration in the
tract with biologic agents or stem cells.

OPERATIVE APPROACH AND SURGICAL
MANAGEMENT

Seton

One of the simplest modes of treating anal fistulas in-
volves passing a thread through the anal fistula tract. The
material used may be a non-absorbable suture, drain,
rubber band, or even a vessel loop. Setons are a viable
option for high trans-sphincteric fistulas, for those fistula
involving more than half of the sphincter, and anterior
fistulas in female patientsm’zm. There are basically two
types of setons used in treating anal fistulas. A cutting
seton is used to slowly cut through the tissue allowing
for healing from inside to outside thus minimizing the
risk of incontinence. In this case, after identifying the ex-
ternal and internal openings of the fistula tract, the skin
and anal mucosa overlying the sphincter are incised, and
subsequently the seton is passed through and tightened.
In a study conducted among 160 patients with a fistula-
in-ano, 10% received seton placement for either high
transsphincteric or suprasphincteric fistulas. The authors
reported that all of the patients in whom a seton was
placed had encountered temporary alterations in conti-
nence to gas only, for an unreported length of time™’.
Parks and Stitz treated 80 patients with a seton for high
transsphincteric fistulae (# = 23) and suprasphincteric
fistula (#z = 57), of whom a total of 30 (8 and 22, respec-
tively) patients underwent division of residual external
sphincter muscle at the time of seton removal. Sixty
eight patients were available for functional assessment.
The authors found that 17% of those patient who had a
seton alone without muscle division complained of par-
tial loss of continence as opposed to 39% of those who
had muscle division, emphasizing the importance of
conserving muscle as much as possible even if it neces-
sitates a longer healing time™!. Thirty-four patients (aged
between 20 and 57 years), of whom 31 patients had nor-
mal preoperative continence, were offered a 2-stage se-
ton procedure for high anal fistulas (16 extrasphincteric
and 18 trans-sphincteric). All trans-sphincteric fistulas
healed and there were only 2 recurrences. Among 29 pa-
tients with preoperative normal fecal control who were
available for follow-up, postoperative continence was
normal in 12 patients; while 5 patients had no control
over flatus, 11 were incontinent for liquid stool or flatus,
and one had continued fecal leakage. The authors did
not recommend the 2-stage seton technique for fistulas
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with high anal or rectal openingsm].

In a review of the literature, including 37 different
studies on cutting setons, the average incontinence rate
was 12%. The more proximal the location of the internal
opening the higher was the incontinence rate. Among the
studies which described alterations to continence, incon-
tinence to liquid was most common followed by incon-
tinence to flatus. The authors concluded that, when feasi-
ble, other sphincter-preserving techniques should be em-
ployed especially with high anal fistulas™. The cutting se-
ton requires further follow-up visits for subsequent tigh-
tening of the seton to achieve the desired effect. The time
for a fistula to heal with this method ranged from 1 mo
to more than a year[24’251.

The second type of seton, the non-cutting seton, is
used primarily for draining, especially in the acute setting,
or where other modalities cannot be implemented or
have failed previously, and in certain disease entities such
as Crohn’s disease, and HIV®*?, In the acute setting it
provides rapid and safe relief of the infection, with no
compromise to the sphincter complex, providing time for
the inflammation to resolve, and better assessment and
decision-making. Furthermore, keeping the seton in place
helps prevent abscess recurrence and can act as a guide
to the internal and external opening for following treat-
ment(s). A recent consensus conference on fistulas con-
cluded that setons should be used as an initial method

. . . ) . 18
until there is no evidence of acute inflammation™

Fistulotomy

Fistulotomy is considered to be the procedure of choice
for low, single tract, anal fistulas, especially when submu-
cosal, since the risk for incontinence or recurrence is very
low™. However, others use this procedure for low inter-
sphincteric as well as for trans-sphincteric fistulas" ™"
According to the practice parameters for the treatment
of perianal abscess and fistula-in-ano presented by Whit-
eford and colleagues (2005), fistulotomy may be used in
the treatment of perianal simple anal fistulas in crypto-
glandular disease™. In this report, a simple fistula was de-
fined as a single, non recurrent tract that crossed less than
30%-50% of the external anal sphincter, not the anterior
sphincter in women, and was present in subjects with per-
fect continence and no history of Crohn’s disease or pel-
vic radiation. Furthermore, the authors suggested the use
of tract debridement and/or fibrin glue as these methods
do not impose a risk on continence, and, despite the as-
sociated higher recurrence rate, still offer the opportunity
for alternative treatment.

While some surgeons use fistulotomy only for submu-
cosal fistulas™., others apply this technique to more com-
plex fistulas, including recurrent, high trans-sphincteric, or
extra-sphincteric fistulas"™" in conjunction with sphincter
reconstruction. To perform fistulotomy, the internal and
external sphincters are divided, accessory tracts are excised,
and eventually overlapping sphincter reconstruction is per-
formed. Thirty five patients underwent fistulotomy with
sphincter reconstruction for complex anal fistulas (high

July 28, 2011 | Volume 17 | Issue 28 |



Shawki S et a/. Idiopathic fistula-in-ano

transsphincteric = 30, suprasphincteric = 4, extrasphincter-
ic = 1). Eleven patients reported preoperative fecal incon-
tinence, and fistulas were recurrent in 16 patients (8 with
preoperative incontinence). Mean follow-up was 32 mo
(range, 24-42). Two patients suffered from recurrence at 3
and 6 mo, respectively. One presented with a recurrent fis-
tula. While 3 (12.5%) of the preoperatively fully continent
patients (# = 19) experienced minor alterations in inconti-
nence in terms of control of flatus and soiling, all of the
preoperatively incontinent patients demonstrated signifi-
cant improvement in fecal control after surgery. The au-
thors suggested that fistulotomy with sphincter reconstruc-
tion provides an effective resource in the management of
complex fistula-in-ano™. The same technique was applied
to 16 recurrent complex fistulas (4 patients experienced at
least 2 recurrences) with a mean follow-up of 40 mo. Sev-
en of the 8 patients who had previous fecal incontinence
significantly improved. One patient experienced recurrence
after 6 mo and was offered the same procedure after 38 mo
without recurrence”. The same authors, in a randomized
controlled study, compared the advancement flap (z = 27)
to fistulotomy with sphincter reconstruction (7 = 28) for
managing primary complex fistula-in-ano, in terms of
recurrence and anal function. Fistulas were classified as
high transsphincteric fistula (#» = 44) and suprasphincteric
fistula (# = 11) which were comparable between groups.
After a mean follow-up of 36 mo (range, 24-52), there
were 2 recurrences in each group (7.4% and 7.1%, respec-
tively). There was no significant difference between the 2
groups regarding continence cither before or after surgery,
as 77.8% of the flap group and 82.1% of the fistulotomy
and reconstruction group were fully continent prior to sut-
gery whereas 70.4% and 67.9%, respectively, maintained
postoperative continence™”,

The incontinence rate associated with fistulotomy
varies from 0% to 40%"*”. Tn a prospective randomized
study among 148 patients with inter-sphincteric fistulas,
age, gender, duration of disease, location of the internal
orifice, and previous surgery were not found to be sig-
nificant factors influencing postoperative incontinence®™”.
However, in the same study, low voluntary squeeze pres-
sure and multiple prior drainage procedures were deemed
as predisposing factors for postoperative incontinence.
The authors recommended anal manometry prior to fis-
tulotomy, and not to use this technique in patients with a
past history of multiple drainage™. Other authors found
similar results™, However, Garcia-Aguilar ez o/ reported
that previous surgery, female gender, high internal orifice,
type of surgery performed in high fistulas were all risk
factors for developing postoperative incontinence follow-
ing fistulotomy"”.,

Others have concluded that trans-sphincteric fistulas
and the extent of external sphincter involvement are sig-
nificant risk factors for post-fistulotomy incontinence™. In
this retrospective study, 64% of the population (» = 110)
experienced at least occasional incontinence episode(s).
Lifestyle restriction was found to be mild in 14% and
moderate in 10%; mild and moderate depression were en-
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Table 1 Results of endorectal advancement flap

Author n Follow-up Success Incontinence
months (mean) rates (%) rates (%)

Dixon et al™! 29 5.7 69.0 0
Koehler et al*”! 42 55 73.8 28.6
Ellis et al'*" 58 22 62.9 NA
Gustafsson et al*? 83 12 57.0 NA
Perez et al™ 30 36 9.6 74
van der Hagen et al'™ 103 72 36.6 9.8
Uribe et al™ 56 438 929 19.6
Zbar et al™ 11 20 81.8 182
Mitalas et al*®! 87 15 66.7 3.4
Dubsky et al'*” 54 53.2 75.9 28.9
Ortiz et al™ 91 24 82.4 12.1
van Koperen et al™ 80 67 73.8 NA
Abbas et al™ 36 27 76.0 12.0

NA: Not available; n: Number of patients

countered in 9% and 4%, respectively, with 5% of patients

. 35
having moderate embarrassment”.

Endorectal advancement flaps

Advancement flaps were implemented as a sphincter-
saving method since there is no division of the sphincter
muscles, and are mainly used for complex or high fistula.
Basically, an incision is made distal to the internal open-
ing of the fistula, a flap of healthy tissue is clevated, the
diseased part is excised, and the internal opening is closed
followed by advancement of the flap to cover the closed
internal opening, and is finally sutured in place. There
are a few crucial points to help ensure an optimal out-
come. Dissection is started in the submucosal level. As
the dissection proceeds proximally, the thickness of the
flap increases without injuring the sphincter. In addition,
the wide base of the flap should ensure a tension-free
flap with a good blood supply. Alternatively a curvilinear
(semicircular) flap could be raised to avoid ischemia at the
edges™. Regardless of the incision used, it should not be
very close to the anoderm to avoid ectropion. The healing
rates, shown in Table 1, range from about 57% to more
than 90% with an acceptable period of follow-up.

In a retrospective review of 91 patients who un-
derwent flap repair for complex fistulas, the recurrence
rate was 19% after a median follow-up of 42 mo (range,
24-65)"*". The authors noted in their cohort that the me-
dian time to relapse was 5 mo with no recurrences after
1 year.

Abbas and colleag_;ueswoJ conducted a study to deter-
mine the long-term outcome of an endorectal advance-
ment flap for complex anorectal fistulas in 36 patients.
The primary success rate was 83%. Transient fecal incon-
tinence was reported by 3 male patients, but this problem
spontaneously resolved in all 3 patients in 2 mo. Transient
and minor continence-related problems have been encoun-
tered in other studies® !, Long-term functional out-
come was assessed among 179 patients after surgical treat-
ment of cryptoglandular fistulas, 70 of whom received
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advancement flaps. The 3-year recurrence rate was 21%
soiling was reported in 40% of the patients”. Fifty six
patients underwent prospective clinical and manometric
evaluation after receiving advancement flaps. Four (7.1%)
patents had recurrence and were offered the same proce-
dure with a successful outcome. After surgery, 78.6% of
patients maintained their continence, 7 patients (12.5%)
reported minor incontinence problems and 5 patients
(9%) suffered from major continence disturbances. Three
months after surgery there was an overall reduction in
maximum resting and squeeze pressures. Age, gender, and
previous fistula surgery did not affect outcome in multi-
variate analysismj.

Dubsky ¢z al*" retrospectively compared full thickness
flaps (» = 20) to partial thickness (mucosal) flaps (z = 34).
Although incontinence was found in 5 (11.1%) patients,
full transection of the rectal wall for flap creation did not
pose a threat to continence as only one of the 5 patients
belonged to the full thickness flap group. The overall re-
currence rate was 24%, occuring mainly in patients who
had undergone multiple prior fistula-related procedures.
Similarly, one patient (5%) experienced recurrence from
the full thickness flap group as opposed to 12 patients
(35.3%) from the partial (mucosal) thickness group.

The endorectal advancement flap provides sphincter
preservation, and is a relatively safe alternative for man-
aging fistulas-in-ano, with acceptable outcomes. The as-
sociated fecal disturbance is temporary in the majority of
cases, yet necessitates awareness during preoperative as-
sessment, patient counseling and the operative procedure.

Fibrin glue

During World War I, fibrin glue was initially implemented
in surgery for hemostasis. Later, the material was utilized
in different fields of surgery mainly as a sealant™ till 1992
when Hjortrup and colleagues153J used it to seal anal fistu-
las. The fibrinogen, thrombin, and calcium mixture in the
fibrin glue seal the fistulous track by virtue of inducing
clot formation. The initial soluble clot results from cleav-
age of fibrinogen to fibrin, which transforms to a stable
clot once thrombin and calcium activates factor XIII.
This reaction takes about 30-60 s. Subsequently, the glue
promotes the migration of fibroblasts and pluripotent
cells to start healing the fistula by laying down collagen.
Over the following 7-14 d, the initially formed fibrin clot
starts to dissolve by the lysis action of the plasmin present
in the surrounding tissues while the tract is filled with syn-
thesized collagen fibers™.

For the procedure to be successful, both internal and
external openings of the fistula tract need to be identi-
fied. Injecting hydrogen peroxide or methylene blue can
help to identify the openings. A loaded double-barrel
syringe is introduced into the tract till the tip is seen
through the internal opening. The syringe is emptied al-
lowing the components of the glue to mix then exit the
syringe to fill the fistula tract while steadily withdrawing
the syringe outwards with a simultaneous compression
to fill the fistula tract from inside out avoiding any filling
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Table 2 Results of fibrin glue

Author n Follow-up months Success rates
(mean) (%)
Patrlj et al™ 69 28 74
Sentovich et al®™ 20 10 85
Lindsey et al'™ 42 4 63
Sentovich et al®" 48 22 69
Zmora et al'® 60 6 53
Gisbertz et al®™ 27 7 33
Dietz et al®! 39 23 31
Adams et al"™” 36 3 61
Witte et al®! 34 7 55
Parades et al® 30 12 50

n: Number of patients

deficiencies. The injection is followed by a ten minute
wait to allow the reaction to stabilize the clot. While
some authors advocate suturing the internal and external
openings™”, others found no benefits™*”’
rate varies, ranging from 31% to 85% as shown in Table 2.

Various reasons have been suggested to explain suc-
cess or failure, which includes technical-related and post-

operative care issues. Dislodgement of the fibrin plug
150]

| The success

has been one of the most common proposed reasons
Based upon this theory many surgeons instruct their pa-
tients to follow a sedentary lifestyle in the immediate post-
operative petiod, and to avoid heavy lifting or any strenu-
ous activity. Others prescribe stool softeners, or suggest
that fistula tract preparation by mechanical curettage is a
key to success, such that inadequate removal of granula-
tion tissue could lead to failure of the gluelsﬂ.

Postoperative infection and abscess formation are
other causes of failure. These postoperative septic se-
quelae may be due to a technical, improper cleansing
of the tract prior to instillation of the glue, or a non-
resolved infection®*". The length of the fistula tract
has also been related to success or failure. While some
surgeons have demonstrated higher success rates when
using fibrin glue in long tracts (> 3.5 cm) P, assuming
that fibrin glue has greater liability to leak from shorter
tracts, others have shown greater success rates in shorter
traCtS[Sg’m‘(‘S].

As previously mentioned, the length of follow-up is an
important facet in evaluating such new techniques. Sen-
tovich e al™, in their initial study showed a success rate of
85% over a follow-up period of 10 mo. This rate became
69% after 22 mo of follow-up"’. Queralto ¢z o/, offered
34 patients with high cryptoglandular fistula synthetic glue.
At 1 mo, the healing rate was 67.6%. This rate remained al-
most the same during a median follow-up period of 34 mo
(range, 21-43), with no continence problems.

Despite the inconsistent success rates, the majority of
studies showed that in properly selected patients, fibrin
glue can achieve 30%-60% success rates. The technique
is simple, less invasive to the anal sphincter complex, and
in case of failure, it does not preclude the patient from
receiving other methods of treatment.
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Fistula plug

Another less invasive, sphincter preserving technique is
the fistula plug. This biologic plug (Surgisis® Anal Fistula
Plug, Cook Surgical, Belington, IN, USA) is manufac-
tured from porcine small intestinal mucosa. The plug
characteristically is resistant to infection, and ideally,
does not induce a foreign body reaction. Furthermore, it
invites host cells to populate it, promoting multiplication
and ultimately filling the fistulous tract”’!

Prior to usage, the plug should be rehydrated in 0.9%
normal saline for 3-5 min. During this time the surgeon
should have identified both the internal and external
openings of the fistula tract in the usual manner. The
plug should be inserted in the fistula tract through its in-
ternal opening. Once light resistance is encountered, the
plug is trimmed if needed, and secured at the internal
opening, since dislodgement is a primary cause of plug
failure'™, Similarly, the excess at the external opening is
trimmed at the skin level, but the external opening is left
opened for drainage in an attempt to reduce the possibil-
ity of infection and failure of treatment. Similar to fibrin
glue, the results of the anal fistula plug vary greatly as
shown in Table 3.

Preoperative bowel preparation, perioperative antibio-
tics, and prone operative position of patient, are not
mandatory but preferred by most surgeons™”. The prior
use of a seton not only ensures the elimination of any
inflammation or infection, but has been postulated to
prepare the tract, making the wall more fibrotic, with an
ultimate increase in success rates . Conversely, seton
use has not been found to correlate with increased heal-
ing rates in other studies but seems to facilitate the pro-
cedure by identifying the fistula anatomy*"".

Several authors have tried to assess predictors of suc-
cess and to identify causes of failure. Following the previ-
ously mentioned technique, with mechanical bowel prepa-
ration, hydrogen peroxide irrigation of the fistula tract
before plug insertion, strict postoperative limitation of
activity, and topical metronidazole, Johnson ez al®™ report-
ed an 87% success rate at 14 wk, and 83% at 12 mo®.
O’Connor ¢ al"” achieved an 80% success rate with the
addition of seton placement prior to plug insertion, while
Garg"! reported a 71% success rate without using hy-
drogen peroxide, which is thought to clear the tract of all
debris that might interfere with cell migration induced by
the plug and hence prevent healing'”.

An anal fistula plug has also been used for complex
anal fistulas. Ellis ez a/*" retrospectively studied the long-
term outcomes of an anal fistula plug in complex fistulas
in patients who had at least 1 year of follow-up since
their last treatment. Sixty three patients were identified,
51 of whom (81%) had had clinical healing of the fistula.
When applying multivariate analysis, the authors noted
that tobacco smoking, a history of prior plug failure, and
a posterior fistula were all predictive factors for failure.
This study concluded that the anal fistula plug is an effec-
tive method for long-term closure of complex anal fistu-
las™". Similarly, Lenisa ez al® studied 60 consecutive pa-
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Table 3 Results of anal fistula plug

Author n  Follow-up months (mean) Success rate (%)
Johnson et al™®” 25 3 87
Champagne et al'™ 46 12 83
O'Connor et al™ 20 10 80
Ellis et al'! 18 10 78
Garg et al™ 21 10 71
Schwandner et al” 19 9.3 61
Ky et al”™ 45 6.5 55
Thekkinkattil et al™ 43 11 44
Christoforidis et al”™ 47 6.5 43
van Koperen et al”™ 17 7 41
El-Gazzaz et al”™ 33 74 25
Lawes et al™ 20 7.4 24
Safar et al™ 35 4 14

n: Number of patients.

tients with complex fistulas through a prospectively main-
tained database. Eleven patients had multiple fistula tracts,
17 were located anteriorly in female patients, and the
remaining were trans-sphincteric, while 38 tracts were re-
current in nature. At a mean follow-up of 13 mo, the suc-
cess rate was 60% in all patients and 70% for the fistula
tracts. The mean time for recurrence was 5.7 mo. Replug-
ging successfully managed 2 recurrent patients, and 5 pa-
tients received successful post-plug fistulotomy. This re-
sulted in a global healing rate of 72% with no continence
impairment. The authors concluded that an anal fistula
plug remains a safe option in treating complex anal
fistulas and the reasons and risk factors for recurrence
remain to be discovered.

The higher than expected recurrence rate with the
glue and plug, and the associated risk of incontinence
with other conventional methods prompted the search
for other techniques to find an optimal treatment for
fistula-in-ano.

Ligation of the intersphincteric fistula tract

Initially described by Rojanasakulm], Ligation of the
intersphincteric fistula tract (LIFT) involves a small in-
cision in the intersphincteric groove where the fistula
tract crosses from the internal sphincter to the external
sphincter. Dissection is carried out till the fistula tract is
clearly identified, ligated, then divided. The initial report
showed healing in 17 out of 18 patients by a mean time
of 4 wk.

Bleier ez /™, applied the technique in 39 patients,
74% of whom had undergone a median of 2 previous
attempted repairs. Follow-up data on 35 patients at a me-
dian follow-up of 20 wk revealed a success rate of 57%
(20/35) and a duration of failure of 10 wk (range, 2-38),
with no subjective decrease in continence. Shanwani e al™,
applied the same technique on 45 patients (transsphincteric
= 33, complex = 12), with 5 patients presenting with re-
current fistula after prior surgical intervention. After a me-
dian follow-up of 9 mo (range, 2-106), the primary healing
rate was 82% (37/35), with a median healing time of 7 wk
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(range, 4-10). Recurrence was encountered in 8 patients
over a period of 3 to 8 mo, with no significant morbidity.

Radiofrequency

Radiofrequency ablation of the fistula was used in an ef-
fort to reduce continence-related problems by limiting
damage to the surrounding muscle. Gupta™"” conducted
a study among 100 patients with low anal fistulas compat-
ing radiofrequency to conventional fistulotomy. The radio-
frequency group was found to have less gas incontinence;
4% vs 12%.

Stem cells

Patients’ adipose-derived stem cells have been used to treat
complex fistulas, either cryptoglandular or Crohn’s-relat-
ed™. In a separate procedure, and under complete aseptic
techniques, adipose tissue was obtained from the patients,
processed and centrifuged to provide adipose-derived
stem cells. These cells were cultured, then in a second
procedure, were injected into the fistula tract.

In a comparative study in 49 patients with crypto-
glandular or Crohn’s-related fistulas, the healing rate was
71% in the stem cell group in addition to fibrin glue s
16% in the fibrin glue group, with no difference in ad-
verse reactions among the groups. At 1 year follow-up,
recurrence rate was 17.6 % in the stem cell group, with
the earliest recurrence occurring at 7 mo, while no recur-
rences were observed in the control group. The authors
concluded that this method was safe and had the poten-
tial of healing fistulas in complex disease™.

CONCLUSION

An anal fistula is a common disease which is devastating

to the patients and imposes challenges to the surgeon.
Proper management requires knowledge of the etiology
and an understanding of the anatomy. So far, the avail-
able treatment methods have not achieved the main goals
of preventing recurrence and preservation of continence.
The lack of level [ evidence, absence of long follow-up
periods, inconsistent results, and varying methodology
among published studies has resulted in the current lack
of consensus. However, the higher than accepted recur-
rence rates, and fear of incontinence, has prompted a
search for newer methods. Nevertheless, the variability in
success and incontinence and/or recurrence rates could
be related to surgeon expertise and/or technique and/or
patient selection.
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