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Abstract
Fistula-in-ano is a difficult problem that physicians have 
struggled with for centuries. Appropriate treatment is ba- 
sed on 3 central tenets: (1) control of sepsis; (2) closure 
of the fistula; and (3) maintenance of continence. Treat- 
ment options continue to evolve - as a result, it is impor-
tant to review old and new options on a regular basis to  
ensure that our patients are provided with up to date in-
formation and options. This paper will briefly cover some 
of the traditional approaches that have been used as  
well as some newer promising procedures. 
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INTRODUCTION
Fistula-in-ano is a difficult problem that physicians have 
struggled with since the time of  Hippocrates. The ideal 
treatment is based on 3 central tenets: (1) Control of  sep- 
sis; (2) closure of  the fistula; and (3) maintenance of  con-
tinence. Treatment options have continued to evolve - as  
a result, it is important to review old and new options on a 
regular basis to ensure that our patients are provided with  
up to date information and options. The incidence of  fis-
tula-in-ano is 9 per 100 000 (compared to 6 per 100 000 for  
Crohn’s disease and 8 per 100 000 for ulcerative colitis)[1], 
and is therefore a problem commonly encountered. This 
paper will briefly cover some of  the approaches that have 
traditionally been used as well as some newer promising 
procedures.

The reader should be aware that despite the long stan- 
ding history of  fistula-in-ano and the multiple approaches 
that are utilized, there is a paucity of  high quality data to 
guide decision making. A recent Cochrane review conclu- 
ded among other things that there was a “crying need for 
well powered, well conducted randomized controlled tri-
als” and that recurrence and rates of  incontinence were 
the most important factors when considering repair[2]. We 
agree with this assessment, and base our management on 
the best available data. However, this illustrates the need 
for continual review of  appropriate management tech-
niques.

One of  the most clinically useful classification systems 
for perianal fistulas (by the American Gastroenterologi-
cal Association) divides them into simple and complex - 
this classification facilitates operative decision making[3].  
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Simple fistulas are low - i.e. they involve a small (or some-
times none) portion of  the sphincter complex. These fis-
tulas include superficial, low intersphincteric or low trans-
sphincteric fistulae. In addition, communication between 
the anal canal and skin is only via one tract and is not asso- 
ciated with inflammatory bowel disease, radiation or in-
volving any other organs.

Conversely, complex fistulas are anatomically higher: 
they involve significant portions of  the sphincter mus-
culature, may have multiple tracts, involve other organs 
(i.e. vagina) and may be associated with radiation or in-
flammatory bowel disease. Recurrent fistulas are usually 
included in this category as well.

Superficial fistulae
The management of  superficial fistulae is fairly straight-
forward. Superficial or simple fistulas that, by definition, 
do not traverse any (or an insignificant portion) of  the 
sphincter musculature should be treated with simple 
fistulotomy. This is a time-honored, effective approach 
with a success rate that approaches 100%, with little or 
no effect on continence[4]. Lay-open fistulotomy is easy, 
and management of  these wounds is straightforward. 
These procedures involve unroofing of  the fistula tract 
and curettage of  the epithelialized lining. Conservative 
wound care with sitz baths and analgesics postoperatively 
is usually all that is needed. There is some evidence to 
suggest that healing is quicker with marsupialization of  
the tract[5].

Intersphincteric fistulae arise from cryptoglandular 
infections that remain contained between the internal and 
external sphincters. Partial division of  the internal sphinc-
ter alone is standard treatment for other benign anorectal 
disease such as anal fissure, and is similarly safe. This tech-
nique involves cutting a portion (usually to a maximum of  
30%) of  the internal sphincter only, and yet maintains ex-
cellent preservation of  continence. From this we extrapo-
late that division of  the internal sphincter along the length 
of  an intersphincteric fistula is similarly safe, and with 
limited changes in continence, is also an acceptable form 
of  treatment of  intersphincteric fistula. If  an intersphinc-
teric fistula involves a significant portion of  the internal 
sphincter (over 30%) then thought should be given to a 
sphincter sparing-type procedure - incontinence can result 
if  too much internal sphincter muscle is divided. 

Complex fistulae
Fistulae that traverse a significant portion of  both sphinc-
ter muscles are termed trans-sphincteric and are part of   
the group of  complex fistulae. Lay-open fistulotomy along  
these tracts are effective at fistula closure for the same 
pathophysiologic reasons as simple fistulae but, based on 
the amount of  musculature involved, may result in sig-
nificant changes in continence, violating one of  the basic 
principles of  appropriate management. Thus, this is no 
longer considered an acceptable approach. 

Seton placement
Initial management of  complex or trans-sphincteric fistu- 

lae begins with control of  the septic focus. Initially this 
may involve drainage of  anorectal abscess, and if  the fis- 
tula tract can be identified, a draining seton should be pla- 
ced. This is a foreign piece of  material inserted through 
the fistula tract which functions to maintain the fistula 
tract in an open state, preventing a closed space infection, 
and allowing for drainage and sepsis resolution. This is a 
safe, and usually simple, method for control of  the basic 
pathophysiologic insult that creates the fistula. Appropri-
ate complex fistula management almost always indicates 
initial seton placement. By allowing for resolution of  sep-
sis, and establishment of  a well-formed tract, the clinician 
is offered the luxury of  time and the ability to characterize 
the anatomy of  the fistula, which underpins effective sub-
sequent management.

The draining seton is usually a silastic or similarly bio-
logically inert, low profile material that does not incite an 
inflammatory reaction. We typically use a vessel loop. The 
fistula tract is identified, and traversed with a fistula probe 
if  possible. A suture is then attached and pulled through. 
The other end is then tied to the vessel loop and then 
pulled through. The vessel loop is tied to itself  with a per-
manent suture in a loose fashion. In addition, the external 
fistula opening is usually widened and debrided of  chronic 
granulation tissue. In this manner, almost any fistula, with 
its associated local sepsis is temporized, and infection and 
inflammation can clear. Appropriate anorectal hygiene 
in the form of  sitz baths or showering is used until the 
infection clears. This creates a stable situation in which 
a fistula can be maintained indefinitely. Once sepsis and 
inflammation have cleared, the presence of  the seton in 
an uninfected tract allows for accurate delineation of  the 
fistula anatomy, either via careful clinical exam, ultrasound 
or radiologic study. If  there is any question as to the pos-
sibility of  a significant trans-sphincteric component at the 
time of  initial operation, a seton should be placed, and 
minimal added morbidity will be incurred.

One option for subsequent management of  a trans-
sphincteric fistula is the use of  a cutting seton. The prin-
ciple that underlies this is the hypothesis that slow division 
of  the muscle allows for fibrosis and scarring and that 
overall integrity of  the sphincter complex is maintained. 
The technique involves sequential tightening of  the seton 
through the fistula tract by way of  serial placement of  
additional suture material on the seton and/or by ask-
ing the patient to pull on the seton at a regular frequency 
(once every few days), or by tightening of  the original 
seton. Many different types of  setons can be used for 
this, including the initially placed silastic seton, or more 
commonly, the silastic seton is replaced with a silk suture 
which is narrower, and inflammation-inducing. This al-
lows for faster cutting and induction of  scarring. This 
procedure, however, has several disadvantages, despite a 
sound theoretical basis: It requires frequent office visits 
for tightening, sometimes weekly or bi-weekly. It is usu-
ally quite uncomfortable or painful for the patient, and 
usually results in the need for narcotic or non-steroidal 
analgesia. Most importantly, there is substantial literature 
which demonstrates that despite the scarring through a 
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maintained sphincter complex, continence can be nega-
tively affected. This procedure must be approached with 
caution, especially in view of  the sphincter sparing pro-
cedures, which are available. While reported success rates 
have been reported as similar to fistulotomy, changes in 
continence have been reported in greater than 60% of  
patients[6].

Advancement flaps
The advancement flap is a technique which is designed to 
address the pathophysiology of  the fistula in a sphincter-
sparing approach by closing the internal opening, thus 
depriving the fistula of  it’s source of  sepsis, and allowing 
the defunctionalized tract to heal by secondary intention.

The endoanal advancement approach involves advanc-
ing a healthy sleeve of  rectal wall over the debrided inter-
nal opening, and suturing the flap over and distal to the 
internal opening. This is based on a broad pedicled flap 
dissected from the healthy proximal rectum. This proce-
dure is technically more difficult and is often plagued by 
difficult exposure, especially on posteriorly located fistu-
lae within the rectal hollow. Fistulas with higher internal 
openings are often quite difficult to reach as well. Ad-
ditionally, this procedure involves the creation of  a large 
defect in previously undamaged rectum, and runs the risk 
of  devascularization and loss of  a much larger portion of  
rectal wall. Failure or ischemia of  these flaps may result 
in the creation of  a much larger defect than existed previ-
ously. In addition, dissection in a scarred or chronically in-
flamed plane can place the sphincter at risk. Success rates 
for this approach vary widely through the literature, and 
range from 0 to 63%[7,8]. 

Cutaneously based flaps are advanced from the ano-
dermal skin over the internal opening, and are based on 
pedicled flap principles as well. These flaps avoid placing 
otherwise healthy rectum at risk, but also have their own 
associated morbidities. These similarly require extensive 
experience with maintaining viability of  skin-based flaps, 
and also run the risk of  injuring the sphincter. Addition-
ally, advancement of  anodermal skin into the anal canal 
may result in chronic irritation and seepage, pathophysi-
ologically akin to the ectropion, which may be the result 
of  over-extensive hemorrhoidectomy. Data are sparse re-
garding the optimal flap approach. Mucosa-only flaps may 
minimize the risk to unaffected rectum, but a randomized 
trial comparing partial thickness advancement to mucosa 
alone demonstrated improved efficacy in fistula closure 
with thicker flaps. A retrospective study by the Cleveland 
Clinic, Florida found only a 33% recurrence rate for flaps 
used in non-inflammatory bowel disease (IBD) patients. 
Zimmerman[9] reported on his group’s success with ano-
dermal advancement flaps and found that when used as 
initial therapy, this method had a greater than 75% success 
rate, with maintained continence in over 80%. Impor-
tantly Mitalas[10] found that repeat approaches using endo-
anal flaps still had a significant success rate, with 67% of  
patients having long-term success.

Fistulectomy
Fistulectomy is a less commonly performed technique 
for trans-sphincteric fistulae. It is based on the principle 
that removal of  the chronic, epithelialized tract will allow 
healing by secondary intention of  healthier tissue. Typi-
cally, the fistula tract is cored out over a probe or seton, 
leaving healthy peri-rectal fat only. Dissection is typically 
carried out from the external opening up to the exter-
nal sphincter. This is a difficult and potentially morbid 
technique which may leave large tissue defects and may 
involve injury to the sphincter complex. Success rates are 
similar to fistulotomy, and subsequent incontinence rates 
have been shown to be as high as 15%[11]. Malik’s meta-
analysis found only 2 studies comparing fistulectomy to 
fistulotomy, and found no significant difference between 
the two[5].

Fibrin glue
Fibrin glue injection was the first exciting modern de-
velopment in sphincter-sparing approaches to complex 
fistulae. The technique is based on the injection of  a 
liquid fibrin matrix through any fistula tract which would 
facilitate healthy tissue ingrowth and fistula closure. The 
major advantage is the extremely benign nature of  the 
approach. It requires no dissection or risk to the sphinc-
ter musculature regardless of  the anatomy or complex-
ity of  the fistula tract, and has potential applications in 
IBD as well. However, despite early enthusiasm, long-
term results have been quite disappointing with success 
rates as low as 16%[12-16]. Few randomized trials document 
fibrin glue efficacy; only one small trial comparing it to 
conservative management showed improved outcomes 
with glue therapy. Draining setons were used, resulting in 
an unsurprisingly low 13% (since no fistulae were deliber-
ately closed) cure rate, while 43% were cured with fibrin 
glue. A more recent review reported on a recurrence rate 
ranging from 10%-78%[17]. Newer approaches have modi-
fied the use of  fibrin glue with the addition of  adipose-
derived stem cells, and this approach shows promise: in 
one study 71% of  patients with the enhanced approach 
healed their fistulae, compared to 16% with fibrin glue 
alone. 

Currently, we do not advocate this approach as a pri-
mary therapy given its lack of  demonstrated success. Cur-
rently, it is most often used as an adjunct measure when 
combined with other methods such as advancement flap, 
but has demonstrated little success in the literature[13]. 
Nevertheless, it remains a very safe technique with mini-
mal downside other than expense and time, and may be 
considered prior to more invasive options when other 
methods have failed.

Anal fistula plug
The anal fistula plug (AFP) is a simple repair that does 
not involve an extensive dissection and therefore is a very 
attractive approach. Essentially, the plug is pulled through 
the fistula tract and secured in place at the internal open-
ing (the wider portion of  the plug is at the internal open-
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ing) and trimmed to the skin at the external opening with 
the external opening left open to drain.

Initial reports documented a very high success rate, 
with the initial descriptions by Ellis and Johnson docu-
menting close to 80% success[18]. This was further sup-
ported by a study from Case Western documenting an 
83% success rate[19], however, with more studies the 
overall success rate has been found to be lower with some 
studies reporting a 20% success rate[18,20,21]. Jacob and 
Keighley’s recent meta-analysis found success rates rang-
ing from 35%-85%[2].

Thus far, it does not appear to be associated with any 
major complications and can be regarded as a sphincter-
sparing approach. No impact on continence has been 
found. Wang compared the use of  the fistula plug to 
endoanal flap advancement; both “sphincter-sparing” ap-
proaches, and found that the flap approach enjoyed an 
improved long-term closure rate[22]. These results were 
echoed by a study from the University of  Minnesota[23]. 
Currently, we are conducting a randomized prospective 
trial comparing the plug to the ligation of  the intersphinc-
teric fistula tract (LIFT) procedure (see below).

LIFT procedure
In 2007, Rojanasakul described the LIFT procedure, in 
which the fistula tract is identified between the internal 
and external sphincters (intersphincteric space) and 
subsequently divided and ligated. His group initially re-
ported a 94% success rate with no impact on continence 
(Figure 1)[24]. The procedure is appealing as it appears 
to be a “sphincter-sparing” technique and is a relatively 
simple operation to perform. The first step is to identify 
the intersphincteric groove. Once the skin is incised in 
this area, a combination of  blunt and sharp dissection 
is used to identify the fistula tract - a task made easier if  
a draining seton has been left in place for at least 6 wk 
(Figure 1). Once the tract is identified, it is ligated on 
both sides and divided (Figure 2).

There have been further reports from North America 
and Malaysia - these have shown lower success rates of  
57% and 77%, respectively[25,26]. However, compared to 
other procedures this still offers a comparable success 
rate. Other advantages of  the procedure are the low cost 
and the fact that that even if  it does not work, other 
approaches can still be utilized. The long-term success 
of  this technique remains to be determined, as well as 
waiting to see if  these success rates can be duplicated by 
other centers. Other studies are underway examining the 
efficacy of  the LIFT and there is also a randomized con-
trolled trial comparing the LIFT to the AFP. 

BioLIFT
Recently, a modification of  the LIFT procedure has been 
described. After the fistula tract is identified and divided, 
a biologic mesh is placed in the intersphincteric space to 
act as a barrier to re-fistulization. A video presented at 
the 2010 American Society of  Colon and Rectal Surgeons 
meeting demonstrated this technique with promising 
results in a single surgeon series. This procedure entails 

a significant dissection of  a large portion of  the inter-
sphincteric space, all the way up to the levator muscula-
ture, and the placement of  a large piece of  biologic mesh. 
Given the complexity and magnitude of  this method, it 
may not be appropriate as first-line therapy.

W���� ������ ����� �������� �������� ITH ALL THESE OPTIONS, WHAT IS 
THE TAKE HOME MESSAGE?
First, is the fistula simple or complex? This will be eluci-
dated by history, physical and appropriate use of  imaging.

If  it is a simple fistula, a primary fistulotomy with 
marsupialization of  the wound is likely the best option 
as the addition of  marsupialization may lead to faster 
wound healing.

In a complex fistula, treatment should be individual-
ized. However, the authors advocate sphincter-sparing 
approaches first (after a draining seton has been placed 
for 6-12 wk). Based on evidence and simplicity of  ap-
proach, the authors generally begin with either a fistula 
plug or LIFT procedure (and since we had clinical equi-
poise concerning these two repairs we are involved in a 
randomized controlled trial comparing the two; there is 
a PLUG trial also underway comparing the plug to ad-
vancement flap). We do not use the advancement flap as 
our first option because it is a more extensive operation 
and the “downside” of  failure is bigger. An important 
point regarding the use of  LIFT is the fact that it appears 
to “burn no bridges”; if  a LIFT procedure fails, it some-
times results in an intersphincteric fistula, which then 
may more safely be treated with a primary fistulotomy, 
and there have been no reported issues in continence af-
ter this procedure. Alternatively, the failure may still result 
in a trans-sphincteric fistula (and when the plug fails it al-
ways results in the same type of  fistula that was originally 
treated). Prior to attempting definitive management again, 
a draining seton is usually replaced, remaining in place for 
6-12 wk. We usually try a LIFT or plug again but if  this 
fails, we then move on to other options. Further imaging 
after failures can also be helpful to ensure that additional 
tracts have not been missed. 

Special cases
Crohn’s disease��: Thirty percent of  Crohn’s patients 
will experience perianal disease, including fistula-in-ano. 
Fistulae in Crohn’s patients usually have complex tracts 
and are often multiple and arborizing, making the treat-
ment challenging. Collaboration between surgeon and 
gastroenterologist is critical with this condition as medi-
cal treatment with immunomodulators (i.e. Remicade and 
Humira) have demonstrated significant success in peri-
anal fistula closure.

Like other cryptoglandular fistulae, these fistulas can 
have an acute and chronic phase - in the acute phase they 
can be associated with local infection and prior to initiat-
ing medical treatment, this focus of  sepsis usually needs 
to be dealt with. An examination under anesthesia with 
drainage of  the septic source, as well as placement of  
a draining seton (or setons) is appropriately employed. 
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With the draining seton in place, it is rare to develop a 
recurrent abscess and medical therapy can be initiated. 
Chronic inflammation and proctitis usually define the 
chronic phase of  this disease. Communication between 
surgeon and gastroenterologist should occur to determine 
optimal initial medical management, and subsequently, to 
decide if  there is a role for removing the seton when the 
Crohn’s disease seems more quiescent. Further options 
can be considered as discussed below.

If  there is a well-established, chronically draining 
fistula without associated abscess at initial presentation, 
treatment can be individualized, but in cases where there 
is still occasional purulent drainage, placement of  a drain-
ing seton is encouraged to help resolve any residual infec-
tion. Primary fistulotomies should be avoided in Crohn’s  
patients as these are usually complex tracts involving 
significant portions of  the sphincter, and impairment of  
sphincter function, especially in patients who are prone to 
looser bowel movements, can exacerbate continence is-
sues. In addition, in the presence of  multiple fistulas, the 
cumulative effect of  several (even if  they are superficial) 
fistulotomies can cause significant sphincter dysfunction. 
Treatment of  a Crohn’s fistula depends on what technique 
the surgeon is most comfortable with, but conservative, 

sphincter-sparing approaches are the most appropriate. 
Options include mucosal advancement flaps, AFPs, the 
LIFT and possibly, the BioLIFT. Because of  the potential 
for changes in continence that can be seen with a cutting 
seton, this approach is not one advocated by the authors. 
It is important to note that most approaches to repair are 
doomed to failure in the face of  active proctitis, and thus 
all definitive treatment other than sepsis control need to 
be delayed until effective management of  the disease pro-
cess has been achieved.

Rectovaginal and rectourethral fistula��: The vast ma-
jority of  rectovaginal (RV) fistulas (> 80%) are the result 
of  obstetrical trauma[27]. Other causes include inflam-
matory bowel disease, infection (from cryptoglandular 
origin, diverticulitis or Bartholin’s gland infection), radia-
tion or neoplasm. RV fistulas are classified as “high” or 
“low”. Anovaginal fistulas are considered low fistulas and 
involve the sphincter mechanism. High fistulas are those 
that have their origin above the sphincter complex. The 
operative approach differs widely based on this anatomic 
classification. A careful history and physical examination 
is used to determine the underlying etiology. Further in-
vestigations such as colonoscopy, computed tomography 
scan, ultrasound, and pelvic magnetic resonance imaging 
can be useful to identify the etiology and anatomy. If  ob-
stetrical trauma is the suspected cause, an endoanal ultra-
sound can be used to assess if  there is a sphincter defect 
along with manometry to document sphincter resting 
and squeeze pressures. Pudendal nerve latency testing 
can also be done to give the patient an idea of  potential 
success rate if  a sphincteroplasty is performed (if  there 
appears to be nerve damage, a sphincteroplasty will have 
a lower success rate).

With a RV fistula and concomitant sphincter injury 
from obstetrical trauma, a sphincteroplasty is the best op-
tion. Although the technique may be beyond the scope 
of  this review, this involves a perineal approach and has 
good short-term success but longer term functional out-
come begins to drop off  in 3-5 years.

Low RV fistulas that are not associated with a sphinc-
ter defect are classified as complex perianal fistulas as 
discussed in the Introduction. Options that can be used 
include advancement flaps (both rectal and vaginal), LIFT 
procedure, BioLIFT, and AFP. In some cases where the 
fistula is large or after the failure of  multiple previous at-
tempts at local closure, the use of  pedicled muscle flaps, 
such as the bulbocavernosus (Martius) or gracilis flap 
may be required, usually accompanied by temporary gas-
trointestinal (GI) tract diversion.

High RV fistulas such as those that result from diver-
ticulitis are managed by a transabdominal approach, usu-
ally requiring proctectomy or colectomy. Continuity via a 
coloanal anastomosis can be restored depending on the 
clinical scenario. 

Rectourethral (RU) fistula is a rare complication usu-
ally seen after intervention in the male genitourinary tract.  
Appropriate management and maximizing success in 
treating RU fistulas relies on knowing the etiology and 

3290 July 28, 2011|Volume 17|Issue 28|WJG|www.wjgnet.com

Internal
sphincter
muscle

External
sphincter
muscle

External
opening

Internal
opening

Figure 1  The fistula is identified as it crosses the plane between the in-
ternal and external sphincters. Reprinted with permission from the American 
Society of Colon and Rectal Surgeons.
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Figure 2  The fistula is dissected free, ligated and divided. Reprinted with 
permission from the American Society of Colon and Rectal Surgeons.
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prior history of  the patient. RU fistula most commonly 
arises as a complication after radical prostatectomy. Iat-
rogenic injuries to the rectum or local sepsis after anas-
tomotic dehiscence are the most common causes. Rarely, 
minimally symptomatic patients may be observed, or an 
initial attempt at local repair with flap techniques may be 
employed. The use of  an indwelling catheter is critical 
to healing. Although success rates are low, there is little 
downside to such an attempt in this highly-selected popu-
lation. In cases where there are significant symptoms, 
and there is no history of  pelvic radiation or IBD, the 
most appropriate first step in management is GI diver-
sion. Up to one third of  RU fistulas may heal with diver-
sion alone[28]. Local flap repairs may then be employed 
if  spontaneous healing does not occur. Success rates of  
local advancement flaps are improved if  the patient is di-
verted. 

If  initial attempts at closure fail, the defect is very 
large, or if  the patient has had prior pelvic irradiation, lo-
cal closure techniques are doomed to failure. Repairs us-
ing local pedicle muscle flaps (i.e. gracilis or dartos flaps) 
are usually required for successful closure. Once closure 
of  the fistula is documented (usually via contrast study) 
the diverting stoma can be closed.

C���������ONCLUSION
Perianal fistulas present a common but challenging pro- 
blem because of  the involvement of  the sphincter com-
plex. Complex fistula treatment must always take in to ac-
count the need to spare sphincter function. Various treat-
ments exist which indicates that there is no universally 
successful solution. Sphincter-sparing options continue to 
evolve and continued review of  new techniques is impor-
tant prior to proceeding with procedures that may impair 
continence; it is important that clinicians stay abreast of  
these changes so patients can be given the opportunity to 
access sphincter-sparing options. 
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