
 The Open Gastroenterology Journal, 2012, 6, 25-30 25 

 

 1874-2599/12 2012 Bentham Open 

Open Access 

Treatment of Crohn’s Fistulae Using an Anal Fistula Plug of Porcine Small 
Intestinal Submucosa Origin 

Alex J. Ky*,1, Beth Moore2, Phil Fleshner2, R. David Hucks3 and Jason P. Hodde3 

1Mount Sinai Medical Center, One Gustave L. Levy Place, New York, NY 10029, USA 
2Cedars-Sinai Medical Center, 8700 Beverly Blvd., Los Angeles, CA 90048, USA 
3Cook Biotech Inc., 1425 Innovation Place, West Lafayette, IN 47906, USA 

Abstract: Objective: This study was designed to evaluate the efficacy of the Biodesign® Anal Fistula Plug (AFP) for the 
closure of Crohn’s anorectal fistula.  

Patients & Methods: This study was a prospective analysis of patients with Crohn’s disease who received the AFP for the 
treatment of anorectal fistulas of Crohn’s origin. Under general anesthesia and in the lithotomy or prone jackknife posi-
tion, patients underwent irrigation of the fistula tract by saline or hydrogen peroxide. The AFP was then inserted into the 
fistula tract until it was snug. The internal end of the plug was securely sutured with 2-0 Vicryl® and covered with a small 
mucosal advancement flap, while the external opening was left open to allow for drainage.  

Results: Twenty-one patients with a combined 28 fistula tracts were prospectively enrolled. Three single tract fistula pa-
tients were lost to follow up and were excluded from the analysis. At the final follow-up of 12 months, all fistula tracts 
were successfully closed in 10 of 18 patients, for an overall success rate of 56%; total fistula tracts were closed in 17 of 25 
tracts, for an overall success rate of 68%. None of the tracts that were closed recurred during the study period. 

Conclusions: Closure of Crohn’s anorectal fistulas using the anal fistula plug is safe and successful in 56% of patients and 
68% of fistula tracts. Given the relatively low morbidity associated with the procedure, the AFP should be considered as a 
viable treatment option for patients with Crohn’s-associated anorectal fistulas.  
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INTRODUCTION 

 The surgical treatment of Crohn’s anorectal fistulas is 
extremely challenging with variable results. Fistulotomy has 
been well established as the treatment of choice for most 
simple, superficial fistulas, but these represent a minority of 
Crohn’s fistulas. Fistulotomy also carries significant risks of 
pain, non-healing wounds, and incontinence. Alternative 
treatment options, including dermal or endorectal advance-
ment flaps, have been employed with variable success, but 
these can be technically challenging and also carry consider-
able postoperative risks. Fibrin sealant injection has been 
demonstrated to be effective, with essentially no risk of in-
continence; however, success rates are usually reported to be 
between 10-60% [1, 2]. This dilemma has led to the search 
for novel treatment options.  

 Recent evidence supports the use of Biodesign® AFP 
(Anal Fistula Plug; Cook Medical, Bloomington, IN) for the 
repair of complex anal fistulas, although the reported success 
rates vary widely [3-7]. Biodesign is a bioprosthetic material 
derived from porcine small intestinal submucosa (SIS) that  
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has been successfully used for a variety of surgical indica-
tions. The Biodesign AFP actively facilitates the remodeling 
of host tissue at the injury site. The plug is implanted into the 
fistula tract and sutured securely to the primary opening. SIS 
is engineered to promote tissue remodeling while being 
slowly incorporated into the body during a three-month to 
six-month period [8-11]. Therefore, SIS provides mechanical 
integrity while acting as a scaffold to guide tissue incorpora-
tion.  

 In a clinical study which compared a rolled Biodesign 
sheet to fibrin glue for treatment of high transsphincteric 
fistulas, Johnson et al. [4] found that six of ten (60%) ex-
perienced continued fistula persistence at three months after 
fibrin glue treatment, in contrast to 2 of 15 patients (13%) 
treated with the anal fistula plug. A separate report docu-
mented successful closure in 83% of fistula tracts (30 of 36) 
in patients with Crohn’s disease [5]. Failure of the tract to 
close was significantly associated with the presence of mul-
tiple fistula tracts – a difficult but common treatment sce-
nario in this patient population. Additionally, the safety and 
medium-term (10-12 months) efficacy of the Biodesign AFP 
has also been reported [6, 7]. In a previous prospective study, 
we reported successful closure in 55% of patients with a 
mean follow-up of 6.5 months [12]. In the current study, we 
evaluated the efficacy of the AFP in multiple patients with a 
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Crohn’s Disease diagnosis and present these clinical results 
along with clinical observations from our experience. 

PATIENTS AND METHODS 

 This study was approved by the local Institutional Re-
view Boards and was listed in a publically-accessible data-
base as required. The unique identifying number, 
NCT00610207, was assigned. All subjects presenting with 
anorectal fistulas and a diagnosis of Crohn’s Disease were 
offered participation in the study and, after providing in-
formed consent, were enrolled prospectively to receive the 
Biodesign AFP. The study was conducted between October 
2006 and August 2008. Patients with co-morbidities, includ-
ing HIV, autoimmune disease, active malignancy, diabetes, 
and/or a history of pelvic radiation were also offered partici-
pation, as were patients with multiple and/or recurrent fistula 
tracts. All patients were treated with a standardized clinical 
protocol. The Wexner Fecal Incontinence Score was con-
ducted preoperatively and at one and three months post-
operatively. 

 The procedure was performed as an outpatient surgery. 
Patients were asked to administer an enema for preoperative 
bowel preparation at home the morning of their scheduled 
surgery. They were then admitted to the hospital or outpa-
tient surgical center the morning of the surgery where they 
met with an anesthesiologist. A single peri-operative dose of 
intravenous antibiotics was administered and the patient re-
ceived either spinal or general anesthesia. The patient was 
then placed in the lithotomy or prone jackknife position. 

Biodesign AFP Insertion Technique 

 The anal fistula was carefully identified, and if the inter-
nal opening was difficult to find the tract was irrigated with 
saline or hydrogen peroxide. No mechanical debridement of 
the tract was performed. A probe was then passed through 

the fistula and a suture was dragged through the tract by the 
probe. The suture was then secured to the Biodesign AFP, 
which was pulled through the tract from the internal orifice 
towards the external orifice. The Biodesign AFP is conical, 
and the wider aspect of the plug was placed on the mucosal 
side of the fistula. The plug was pulled through the tract until 
it was snug within the fistula, and then was trimmed at the 
level of the internal and external openings. The internal end 
of the plug was securely sutured to the anorectal wall with 2-
0 Vicryl®, and then the rectal mucosa was closed over the 
plug to completely bury it. The external opening was left 
open to drain any residual contents of the tract. Patients were 
then brought to the recovery room where they were moni-
tored until their condition satisfied the criteria for discharge 
home. 

Postoperative Care 

 Postoperatively, patients were placed on a stool-softening 
diet and were instructed not to have strenuous activity or 
sexual intercourse for at least two weeks. They were in-
structed to shower for the first two days and then to start sitz 
baths after postoperative Day 2. Patients received seven days 
of prophylactic oral ciprofloxacin and metronidazole and 
were instructed to apply topical metronidazole cream to the 
external opening daily for seven days. Follow-up consisted 
of initial office evaluation at 2, 4, 8 and 12 weeks postopera-
tively for tract closure and complications, with additional 
follow-up at 6 and 12 months. 

RESULTS 

Demographics 

 Twenty-one subjects who were diagnosed with Crohn’s 
Disease underwent AFP placement for treatment of anal fis-
tulas between October 2006 and August 2008. Six subjects 
were on active anti-TNF medication and three subjects were 

Table 1. Patient Characteristics  

Age 40.2 (range, 22-69) 

M:F 9:9 

Height 66” (range, 59” – 72”) 

Weight 148 pounds (range 85 – 208) 

BMI 24 (range 14 – 37) 

Number of fistulas/plugs 25 

Patients with Multiple Tracts 5 

Table 2. # of Tracts Closed Over Time 

Follow Up 2 Weeks 4 Weeks 6 Weeks 8 Weeks 12 Weeks 6 Months 12 Months 

Tracts first closed at each time point 0 5 0 5 2 3 2 

Total cumulative tracts closed 0 5 5 10 12 15 17 

Cumulative closure rate (%) 0% 20% 20% 40% 48% 60% 68% 
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undergoing current steroid therapy. Three single-tract fistula 
patients were lost to follow-up and were excluded from the 
analysis. Therefore, 12 month follow-up was available for 18 
subjects of whom 9 were male and 9 were female. Average 
age was 40.2 (range, 22-69 years). There were 5 patients 
with two or more fistula tracts and 13 patients with one fis-
tula tract. Three patients with two or more fistula tracts had 
10 plugs placed in separate tracts. Of the two remaining pa-
tients with multiple tracts, one patient underwent plug 
placement in one tract and a seton/fistulotomy in a second 
tract, while the other underwent plug placement in one tract 
and was treated with an advancement flap in the second tract 
(Table 1). 

Outcomes of Biodesign AFP Placement 

 Follow-up information was available for 25 AFP’s in 18 
different patients. The primary endpoint of the study was 

fistula closure as assessed at 2, 4, 8, and 12 weeks postopera-
tively, with additional follow-up at 6 and 12 months (Table 
2). A secondary endpoint was a change in the fecal inconti-
nence score. At the final 12-month follow-up, all fistula 
tracts were successfully closed in 10 of 18 (56%) patients, 
and in 17 of 25 tracts, for an overall success rate of 68%. 
None of the tracts that were closed recurred during the study 
period.  

 Early plug failures occurred in 3 patients (17%). These 
were identified within the first 3 months postoperative and 
were all characterized by abscesses requiring drainage (n=3). 
Clinical evaluation at the 3 month postoperative visit re-
vealed an additional 5 patients (28%) with plug failures man-
ifesting as persistent drainage or granulation tissue at the 
external opening.  

 The type of fistulas treated with the AFP were rectovagi-

Table 3. Tract Type and Effect on Outcome 

Description Healed Not Healed 

Rectovaginal 1 1 

Extrasphincteric 3 0 

Suprasphincteric 2 0 

Transphincteric 10 6 

Intersphincteric 1 1 

Total 17 8 

Table 4. Significance of Abscess on Outcome 

 Healed Not Healed p* 

Abscess 0 3 

No Abscess 17 5 

0.024 

* 2-tailed Fisher’s Exact Test 

Table 5. Significance of Multiple Tracts on Outcome 

 Healed Not Healed p* 

Single Tract 7 6 

Multiple Tracts 10 2 

0.202 

* 2-tailed Fisher’s Exact Test 

Table 6. Tract Length and Outcomes 

Tract Length Healed Not Healed 

1-2 cm 0 2 

2-3 cm 10 0 

3-4 cm 2 4 

4-5 cm 4 2 

5-6 cm 1 0 
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Table 7. Significance of Tract Length on Outcome 

Tract Length Healed Not Healed p* 

< 4 cm 12 6 

> 4 cm 5 2 

1 

* 2-tailed Fisher’s Exact Test 

Table 8. Significance of Gender on Outcome 

Results Male Female 

Healed 12 5 

Not Healed 2 6 

p* 0.081 

* 2-tailed Fisher’s Exact Test 

nal in 2 (8%) tracts, extrasphincteric in 3 (12%) tracts, su-
prasphincteric in 2 (8%) tracts, transphincteric in 16 (64%) 
tracts, and intersphincteric in 2 (8%) tracts. Fistulas were 
classified as complex in 9(36%) tracts, horseshoe in 1 (4%) 
tract, and radial in 15 (60%) tracts (Table 3).  

 Plug success was 54% among the 13 patients presenting 
with a single fistula tract compared with 80% in the 5 pa-
tients with two or more fistula tracts (p = 0.694, 2-tailed 
Fisher’s Exact Test). Presence of an abscess was associated 
with failure (Table 4), and the presence of multiple tracts in a 
patient was not significant (Table 5). Shorter tracts appeared 
more likely to heal (Table 6 and Table 7), and more tracts 
healed in men than in women (Table 8) although study pow-
er was insufficient to detect a significant difference statisti-
cally. 

 The average time spent in the operating room was 25 
minutes (range, 5-50). The average length of each fistula 
tract was 3.2cm (range, 1.0cm – 6.0cm). There were no 
changes in the Wexner Fecal Incontinence Score in any of 
the patients (data not shown). 

 In summary, in this series of 18 patients diagnosed with 
Crohn’s associated anal fistulas, 10 patients healed with the 
AFP procedure leading to a cure of 56% without continence 
impairment. Seventeen fistula tracts out of 25 were closed 
for an overall success rate of 68%. 

DISCUSSION 

 The treatment of anal fistulas in patients with Crohn’s 
Disease remains a challenging clinical problem. Fistulotomy, 
although associated with healing rates ranging from 62-
100% in Crohn’s fistulas and recurrence rates ranging from 
0-17% in complex fistulas, has a relatively high risk of in-
continence. The placement of setons is useful for the chal-
lenge of recurring abscess formation; however, persistent 
drainage from persistent tracts diminishes the patient’s qual-
ity of life. Advancement flap procedures are another option 
for fistula treatment with success rates ranging from 55-98%; 
however, the incidence of major incontinence as high as 12% 
is still reported [13]. Incontinence and invasiveness of these 
procedures, especially in the Crohn’s population, have 
prompted the search for novel treatment options. 

 The Biodesign AFP was developed as an alternative for 
the treatment of anal fistulas as a means to close the primary 
fistula opening. Made from the submucosal tissue layer of 
porcine small intestine, the AFP is a biologic material with 
inherent resistance to infection that has been successful after 
implantation into contaminated surgical fields [14-16]. When 
the AFP is placed into the primary opening of a fistula, it 
occludes the tract without requiring sphincter division, thus 
eliminating the risk of subsequent incontinence. Addition-
ally, the surgical procedure to place the plug is non-invasive 
and minimizes the risks of surgical intervention in the 
Crohn’s population, and has demonstrated effectiveness in 
75% of Crohn’s-related fistulas with 9 month follow-up [17]. 
Our current findings further support the effectiveness of the 
AFP in the Crohn’s population. 

 Technically, implantation of the plug is a simple proce-
dure that requires only a minimal amount of operating room 
time. However, care needs to be taken to insure that the plug 
is firmly secured to the internal sphincter muscle. If not ade-
quately secured, the mechanical pressures within the anal 
canal can dislodge the plug, leading to early extrusion [6, 
13]. Our current study supports minimal operating time in 
that averages of 25 minutes (range, 5-50) were spent in the 
operating suite. 

 We found that all fistula tracts had been successfully 
closed in 56% of evaluable patients and in 68% of evaluable 
tracts. The rate of plug success was 54% among 7 of the 13 
patients with a single fistula tract compared with 80% in 4 of 
the 5 patients with two or more fistula tracts. Although not 
statistically significant, our findings that multiple fistula 
tracts healed at a higher rate than single fistula tracts are in-
teresting because previously-published Crohn’s fistula stud-
ies indicate that patients with multiple fistula tracts have a 
significantly higher failure rate because of persistence of one 
or more tracts [5]. Patients with multiple fistula tracts with 
anorectal Crohn’s disease represent the most difficult surgi-
cal challenge in an intensely difficult disease process. Fur-
ther evaluation in a larger patient population is warranted to 
study the effects of long term AFP healing rates in patients 
with multiple fistula tracts as compared to single fistula 
tracts.  
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 Early failure occurred in the 3 patients in whom abscess 
formation was described. Because the AFP consists of non-
crosslinked extracellular matrix, it is susceptible to break-
down by proteases secreted by some different strains of 
some anaerobic bacteria species. While it is commonly 
known that all fistula tracts are colonized by bacteria, care 
should be taken to avoid plug placement in tracts that are 
characterized by active infection or abscess. In our study we 
required the tract to be mature without signs of active infec-
tion or inflammation. Additionally, the tracts should be 
cleaned prior to placement of the plug with hydrogen perox-
ide to further reduce the bacterial load. In this series, the 
development of an abscess led to failure of all plugs placed, 
suggesting that the prevention of abscess is very important to 
ensure plug success. While all patients treated were free of 
any visible abscess or active infection prior to plug place-
ment, it is theoretically possible that the tracts in these pa-
tients were sub-clinically colonized at the time of placement 
and that the occlusion of the tract with the plug allowed an 
abscess pocket to form. 

 A recent study reported that tract length predicts the out-
come of AFP placement [18]. In that report, tracts that were 
4cm in length or longer were 3 times more likely to heal than 
tracts that were less than 4cm in length (61% vs. 21%). Al-
though not significant, it is compelling that our study indi-
cates the opposite; a greater number of tracts healed that 
were less than 4cm in length (48% vs. 20%).  

 We also looked at the effect of gender on predicting AFP 
success. In our series, there were 14 (56%) tracts in males 
and 11 (44%) tracts in females. In contrast to results reported 
by others [18], more tracts healed in men than in women, 
supporting the literature that suggests that complex tracts, 
such as anterior fistula tracts in women, are notoriously dif-
ficult to heal [19]. Clearly, the disparate results published in 
the literature on the efficacy of the AFP may need to take 
gender, as well as tract length, into consideration when pre-
dicting best outcomes and choosing the ideal patient for the 
placement of the plug. 

 Since the beginning of this prospective study, a consen-
sus conference was held to document how to best use the 
AFP for treatment of anorectal fistulas [20] and techniques 
have been suggested to optimize results. In this study for 
example, we did not routinely debride the tract neither with 
hydrogen peroxide nor mechanically. It is now thought that 
mechanical debridement of the tract is necessary for good 
plug incorporation, especially since literature suggests that at 
least some anal fistula tracts may be epithelialized [21]. Fur-
thermore, other authors have advocated the widening of the 
external opening following placement of the plug to ensure 
adequate drainage and prevent abscess formation [22]. While 
we mobilized a small flap of mucosa over the head of the 
plug to ensure that the plug was completely buried under the 
rectal mucosa, this practice was not routinely recommended 
at the time the study commenced. It is unknown if the favor-
able results we saw in this series were related to this practice. 
Likewise, the post-operative practice of using topical met-
ronidazole over the external opening has been debated; at 
this time, it is unknown if this practice results in any substan-
tial benefit. 

CONCLUSIONS 

 Closure of Crohn’s anorectal fistulas with the Biodesign 
AFP is a safe and effective alternative to other more invasive 
surgical approaches. The AFP avoids the risk of inconti-
nence and is not associated with other complications. Given 
the relatively low morbidity associated with the procedure, 
the anal fistula plug should be considered as a viable treat-
ment option for patients with anorectal fistulas arising from 
Crohn’s Disease.  
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