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Abstract
Backgound  Effective, standardized treatments for complex anal fistula (CAF) still represent a clinical challenge. Emerging 
procedures attempted to achieve the healing rates of fistulotomy whilst preserving sphincter function. Acellular dermal matrix 
(ADM) used as a plug inserted through the fistulous tract is among newer treatment options. Varying success rates have been 
reported, most with short-term follow-up. The aim of this study was to report the long-term results of ADM-plug for CAF.
Methods  Retrospective analysis of a prospective database of patients treated with CAF. All consecutive patients presenting 
at two tertiary centers (Vall d’Hebron University Hospital and Bellvitge University Hospital, Barcelona, Spain) between 
November 2015 and March 2019 with a single, cryptoglandular CAF were evaluated for treatment with an ADM-plug were 
included. The primary endpoint was absence of discharge at clinical examination at 12 month follow-up.
Results  Twenty-two patients were included [7 women and 15 men, median age 56 (33–74) years]. Most patients had 
high transsphincteric fistulas (63.6%). The median follow-up was 42 (21–53) months. The 12 month success rate was 68.2%, 
with an overall healing rate of 59.1%. 77.8% of recurrences occurred within 12 months from surgery. One plug extrusion 
was observed. No major complications or mortality occurred during the follow-up. Patients did not report any worsening of 
fecal continence.
Conclusions  This pilot study showed that more than half of patients with CAF could benefit from ADM-plug placement, 
preserving continence. A minimum follow-up of 12 months is recommended, because most recurrences occur during the 
first year.
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Introduction

Anal fistula treatment depends on fistula anatomy, the 
cause of the fistula and the amount of involved external anal 
sphincter muscle [1, 2]. Surgery for complex anal fistulas 
(CAF) is associated with higher recurrence rates and higher 
risk of injury to the anal sphincter complex, resulting in fla-
tus and/or fecal incontinence [3, 4]. The risk of incontinence 
is higher in women and in anteriorly located fistulas [4–6].

Surgery for CAF often involves staged procedures, with 
seton placement and delayed definitive treatment. Key steps 
to success include control/elimination of acute sepsis and 
secondary extensions and adequate removal of any chronic 
granulation or epithelial tissue lining the fistula [4]. Fistu-
lotomy achieves the highest healing rates, but it implies a 
potential risk of continence worsening or “de novo” incon-
tinence, reported in more than 10% of patients [7]. Advance-
ment flaps represent a viable option for CAF, with success 
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rates ranging from 40 to 80% [7–11]. Incontinence may also 
be a complication of the latter procedure, being as high as 
20% [7].

To avoid or diminish postoperative incontinence, a wide 
range of techniques and technologies have been proposed, 
i.e., ligation of intersphincteric fistula tract (LIFT), fibrin 
glue injection, non-dermis based anal fistula plug, video-
assisted anal fistula treatment (VAAFT) and fistula laser clo-
sure (FiLaC). The aim of these treatments is to achieve the 
highest healing rates, whilst preserving sphincter function. 
Different success rates have been reported, ranging from 
12.5 to 88% [5, 8, 9, 12–17]. However, few studies report 
the long-term effectiveness of the procedures, and results 
have not been consistently replicated.

Development and availability of biocompatible materi-
als offer a new treatment option for CAF, including a plug 
of acellular dermal matrix (ADM). This treatment respects 
the anatomy and physiology of the anal canal and can be 
repeated if needed. However, long-term data on efficacy and 
safety are necessary.

The aim of this study was to report the long-term (mini-
mum of 12 months) fistula healing rates of an ADM-plug for 
CAF. Secondary aims included detailing its adverse events.

Materials and methods

This was a retrospective analysis of a prospectively main-
tained database of patients with CAF treated at two tertiary 
centers (Vall d’Hebron University Hospital and Bellvitge 
University Hospital, Barcelona, Spain). All patients provided 
written informed consent to receive treatment. The study 
was conducted following the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) State-
ment [18].

Data from all consecutive patients presenting with CAF 
who underwent surgery between November 2015 and March 
2019 were evaluated for inclusion in the analysis.

Patients underwent surgery with a porcine ADM-plug 
placement (PressFit®, Decomed distributed by Biocablan), 
and were subsequently followed-up.

Inclusion and exclusion criteria

All consecutive patients with a single, cryptoglandular CAF 
were included in the analysis. Patients with multiple fistulas, 
Crohn’s disease and simple fistulas were excluded from the 
study.

Definitions

Fistulas were defined CAF according to Park’s classifica-
tion [19].

Clinical recurrence was defined as the presence, at clini-
cal examination, of any perianal suppuration at follow-
up > 6 months. In case of equivocal findings, endoanal 
ultrasonography (EAUS) and/or magnetic resonance imag-
ing (MRI) were performed.

Disease persistence was defined as ongoing symptoms 
of discharge since surgery. Both recurrence and persistence 
were considered treatment failure or no healing.

Continence impairment was defined as any new symp-
toms that were not present before the procedure. This was 
recorded at all follow-up appointments.

Endpoint and outcome measures

The primary endpoint was clinical fistula healing (absence 
of suppuration on gentle compression of perianal region) at 
12 month follow-up.

Secondary endpoints included overall success, adverse 
events, plug-specific issues, factors associated with recur-
rence or disease persistence, and clinically relevant problems 
with continence.

Perioperative management

Prior to ADM-plug treatment, all patients received an 
examination under anesthesia (EUA) to accurately define 
the anatomy of the fistula, along with loose seton place-
ment to control sepsis. Definitive surgery was subsequently 
performed after a minimum of 8 weeks.

All surgical procedures were carried out as day-case 
interventions by colorectal surgeons with expertise in proc-
tology and perianal fistula treatment.

Surgical technique

All patients receive two fleet enemas prior to the surgery. 
The procedure is performed under spinal anesthesia. Those 
patients with an anterior fistula are operated on in prone 
position (Jack knife position), whilst lithotomy is used for 
posteriorly located fistulas. Aqueous chlorhexidine is used 
for skin antisepsis (iodine is not recommended for this 
procedure).

Once indications for plug placement are confirmed, the 
ADM-plug is soaked in saline for 20 min. After removing 
the seton and after adequate curettage of the fistula track, the 
latter is irrigated with saline. Oxygen peroxide should not 
be used. The ADM-plug is inserted along the fistula tract, 
positioning the wide part of the plug at the internal opening, 
where it is transfixed with an absorbable 2/0 suture, which 
closes the opening. A small mucosal “pocket” can also be 
used to cover the internal opening and the plug, as an alter-
native to direct stitching. This pocket is created with circular 
resection of the internal opening and radial dissection of the 



455Techniques in Coloproctology (2022) 26:453–459	

1 3

mucosa and submucosa from internal sphincter. It is closed 
with interrupted stitches covering the plug with healthy tis-
sue. The excess plug is cut at the level of the external open-
ing, and a stitch is placed to fix it, making sure to leave the 
external orifice open to allow drainage (Fig. 1).

Patients are discharged the day of surgery, with oral anal-
gesia and laxatives.

Statistical analysis

Continuous variables are reported as medians with ranges. 
Categorical values are reported as absolute numbers with 
percentages.

Results

During the study timeframe, 24 consecutive patients with 
single CAF were treated with an absorbable porcine ADM 
pyramidal (110 × 11 × 4.5 mm) plug (PressFit®) and had a 
minimum of 12 months of follow-up. Two patients were 
excluded from the analysis, because they were diagnosed 
with Crohn’s disease (Fig. 2).

Twenty-two patients with CAF, 7 (31.8%) women and 
15 (68.2%) men, were included. The median age was 56 
(33–74) years. According to Parks’ classification, 68.2% of 

patients had suprasphincteric or high transsphincteric fistu-
las, and 31.8% had middle or low transsphincteric fistulas; 
all of them with a single track. The fistulas were anterior in 
9 (41%) patients and posterior in 13 (59%). The baseline 
patient characteristics are summarized in Table 1. 

Fourteen patients (63.6%) had previously had more than 
one surgical procedure: sequential fistulotomy (n = 12), 
placement of a synthetic polyglycolic acid trimethylene car-
bonate plug (n = 2), LIFT procedure (n = 3), over the scope 
clip (OTSC; n = 2), endoanal advancement flap (n = 2), and 
collagen paste placement (n = 2). The median time between 
last treatment and ADM-plug surgery was 17 (2–48) months. 
The median time between placement seton placement and 
definitive surgery was 15.8 (1–42) months, with a non-sig-
nificant difference between the healing group (11.5 months) 
and the non-healing group (22.1 months). Median opera-
tive time was 48 (23–100) minutes. A mucosal pocket was 
used in 17 patients. No intraoperative adverse events were 
recorded.

Primary aim: fistula healing

The median length of follow-up was 42 (21–53) months.
The overall success rate of ADM treatment was 59.1%. 

There were similar results in recurrence rate between first-
line treatment from those who were recurrent from other 

Fig. 1   Patient in prone position. A Overview of fistula tract. B Curet-
tage removing scarring tissue. C Cleaning the tract with saline solu-
tion. D ADM-plug into the tract with the wide part in the internal ori-

fice. E Stitching the plug to the internal orifice. F Plug stitched on 
opened external orifice. ADM acellular dermal matrix
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treatments (37.5% vs 42.9%). The median time to recur-
rence was 9 (3–18) months, with 77.8% of patients having a 
recurrence within 12 months after surgery (Fig. 1). Failure 
occurred in nine patients, five who never improved (disease 
persistence) and four who had improvement and then had a 
recurrence.

Secondary aims

No morbidity or mortality occurred during the follow-up. No 
change in fecal continence was reported. One patient had a 
plug extrusion, which required replacement 3 months after 
the primary procedure. This patient had initial resolution of 
symptom, with no anal suppuration. Months later, a recur-
rence was observed during follow-up at an outpatient visit 
as suppuration from the previous fistula orifice was noted.

The cohort was divided into two groups, according to the 
outcome: healing vs no healing. The latter included disease 
persistence and recurrence. Comparisons of baseline and 
fistula characteristics are reported in Tables 2 and 3.

Regarding the patients in whom the treatment with 
ADM-plug failed (n = 9), four had a loose seton in place 
at 36 month follow-up and declined any additional proce-
dures, due to a stabilization of their symptoms. Another 

Fig. 2   Flowchart of patients included in the study. ADM acellular dermal matrix, HUB Hospital Universitario de Bellvitge, HUVH Hospital Uni-
versitario Vall d’Hebron

Table 1   Baseline patient characteristics

CAF: complex anal fistula

Variable

Age, median (range), years 55 (33–74)
Sex, n (%) 7 F (31.8%)–

15 M 
(68.2%)

Ulcerative colitis (cryptoglandular) 3 (13.6%)
Immunosuppression, n (%) 2 (9.1%)
Park’s classification
 Supra/transsphincteric fistula 68.2%
 Middle/low transsphincteric fistula 31.8%

Fistula location
 Anterior 41%
 Posterior 59%

Previous procedures for CAF
 1st treatment 36.4%
 2nd line 31.8%
 3rd line 27.3%
 4th line 9.1%
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patient still had some discharge at last available follow-
up but refused any treatment (including seton placement), 
because of the improvement of the baseline status. Two 
patients were treated with Permacol paste, which was 
successful in one; the other one declined any additional 
procedure because of improved perceived quality of life.

Another patient was treated with platelet-rich plasma 
(PRP) and reported an absence of symptoms at 4 month 
follow-up.

The last patient was treated with a partial-thickness 
advancement flap, with no recurrence at 4 year follow-up. 
However, the patient reported soiling and urgency. Data are 
summarized in Table 4.

Discussion

This is the first study to assess the long-term outcomes 
after treatment of CAF with an ADM-plug. Most stud-
ies published to date are based on a different ADM-plug, 
described as non-crosslinked, collagen-based extracellular 
matrix (ECM) material derived from porcine small intesti-
nal submucosa (Fistula Biodesign plug—Cook Surgisis®). 
The results reported in those studies for perianal fistula heal-
ing rates range from 12.5 to 88% [5, 8, 9, 12–17]. There can 
be various explanations for such wide variations in healing 
rates, mainly consisting of different definitions for “heal-
ing”, type of fistulas included, and duration of follow-up 
(ranging from 1 week to 18 months). The extrusion rates 
reported with previous plugs are between 1.6 and 20% [5, 
6, 8, 9, 12] compared to 4.5% with the ADM-plug used in 
the current study.

In this study, the overall success rate of ADM-plug 
treatment was 59.1% at a median follow-up of 42 months. 

Table 2   Comparison of baseline characteristics according to the out-
come

BMI body mass index

Variable Healing No healing/recurrence p value

Age, median (range) 
years

58 (44–74) 46 (33–74) 0.0823

Sex 2F–11M 5 F–4M 0.074
Smoking 4 (30.8%) 4 (44.4%) 0.662
Obesity (BMI ≥ 30 kg/

m2)
2 (15.4%) 1 (11.1%)  > 0.99

Immunosuppression 1 (11.1%) 1 (11.1%)  > 0.99
Diabetes mellitus 3 (23.1%) 1 (11.1%) 0.616
Arterial hypertension 6 (46.1%) 1 (11.1%) 0.07

Table 3   Comparison of fistula 
characteristics according to the 
outcome

Fistula characteristics Healing group Non-healing group p value

Time between seton placement and surgery—median 
(range), months

12.6 (2–37) 23.2 (7–48) 0.18

Type of fistula 0.65
 Suprasphinteric and high transsphincteric—n (%) 8 (53.3%) 7 (46.7%)
 Middle and low transsphincteric—n (%) 5 (71.4%) 2 (28.6%)

Location  > 0.99
 Anterior—n (%) 5 (55.6%) 4 (44.4%)
 Posterior—n (%) 8 (61.5%) 5 (38.5%)

Mucosal pocket added  > 0.99
 Mucosal pocket—n (%) 10 (58.8%) 7 (41.2%)
 No mucosal pocket—n (%) 3 (60%) 2 (40%)

Line of treatment  > 0.99
 First-line treatment—n (%) 5 (62.5%) 3 (37.5%)
 Recurrent fistula—n (%) 8 (57.1%) 6 (42.9%)

Table 4   Secondary treatments and outcomes

PRP platelet-rich plasma

Secondary treatment No more surgery Seton placement Advancement flap PRP Permacol paste

Patients, n (%) 2 (22.2%) 3 (33.3%) 1 (11.1%) 1 (11.1%) 2 (22.2%)
 Healing, n (%) 0 (0%) 0 (0%) 1 (100%) 1 (100%) 1 (50%)
 No healing, n (%)
(increased well-being)

2 (100%) 3 (100%) – – 1 (50%)
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Unsurprisingly, recurrence rates increase with longer follow-
up (Fig. 3). All recurrences in this study occurred within 
18 months after treatment. Therefore, an adequate follow-up 
period is recommended to have a more realistic recurrence 
rate. This should be at least 12 months, by when more than 
75% recurrences were observed in this series. Inadequate 
follow-up duration is among the factors that contribute to 
the “honey moon” observed with newer technologies or 
techniques for CAF treatment, i.e., the excellent results that 
are commonly observed in pilot reports; which can be later 
confuted in studies with appropriate follow-up duration and 
modality.

Interestingly, five out of nine patients in the no healing 
group, four of whom had seton placement after the fistula 
recurrence, also had an improvement of their baseline status, 
with higher perceived quality of life than before surgery, so 
that they declined another surgical treatment.

Due to the small sample size, no definitive conclusions 
can be drawn concerning patient and fistula characteristics 
that can predict failure. Middle and low transsphinteric fis-
tulas seemed to have a greater chance of healing (71.4% vs 
53.3% with suprasphinteric and high transsphinteric fistu-
las), however, this did not reach statistical significance.

This study has some limitations. It was a retrospective 
analysis, with no control groups. Another limitation is 
that mucosal flaps to cover the internal opening were used 
in most patients in the current series (77.3%), potentially 
impacting the outcome. Balciscueta et al. in their system-
atic review and meta-analysis, reported 69.9 (60–80)% 
healing rates for CAF treated with a mucosal advancement 
flap alone, with follow-up ranging from 3 to 71 months [7]. 
Although the mucosal pocket is not a proper advancement 
flap, this factor can lead to overestimate the success of the 
ADM-plug due to the benefit of two different techniques in 
one procedure. Of note, there was no difference in healing 

rate comparing the mucosal pocket group with the group 
of patients who only received suture of the internal open-
ing (58.8% vs. 60%). On the other hand, the reported 
incontinence rates after mucosal advancement flap range 
between 0 and 14.7% [7], higher than those reported by 
Han et al. with ADM-plugs (1.75%) [6].

Another factor that makes it difficult to compare the 
current study with previous series is the variability of 
operative techniques and perioperative care between stud-
ies. In our series, shorter intervals between seton place-
ment and surgery are associated with higher rates of heal-
ing (12.6 months in the healing group vs 23.2 months in 
the no healing group).

Costs are a major drawback of the ADM-plug. This 
treatment is a more expensive option than classical tech-
niques which do not require special materials or devices, 
like fistulotomy, fistulectomy, advancement flaps, or 
LIFT. Nevertheless, the fact that ADM-plug is not associ-
ated with short- or long-term morbidity, along with the 
improvement in patient well-being (irrespective of CAF 
healing), suggest that such treatment might be of value in 
the long term, potentially reducing secondary costs.

Conclusions

This pilot study showed that more than half of the patients 
with CAF could benefit from ADM-plug placement, with 
no effect on continence. This technique can be offered as 
a first-line treatment of CAF, especially in those patients 
with some previous degree of incontinence. Shorter wait-
ing time between seton placement and definitive surgery 
is associated with higher healing rates.

A minimum follow-up of 12 months is desirable to reli-
ably assess the outcome of such treatment in future stud-
ies, ideally reaching 18 months.

The small sample size in this study, as well as the use 
of a mucosal pocket to cover the plug, make it difficult 
to draw definitive conclusions, but the promising results 
achieved in terms of continence preservation and well-
being improvement warrant further exploration in rand-
omized controlled trials, provided that adequate follow-up 
is planned.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10151-​022-​02593-1.

Funding  No funding was received for the current manuscript.

Declarations 

Conflict of interest  The authors declare no conflict of interests.Fig. 3   Overall distribution of recurrence over time (40.9% “no heal-
ing”)

https://doi.org/10.1007/s10151-022-02593-1


459Techniques in Coloproctology (2022) 26:453–459	

1 3

Ethical and informed consent  This study complied with the Decla-
ration of Helsinki statement. All patients provided written informed 
consent before receiving the procedures.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Khubchandani M (1984) Comparison of results of treatment of 
fistula-in-ano. J R Soc Med 77:369–371

	 2.	 Christoforidis D, Etzioni DA, Goldberg SM, Madoff RD, Mell-
gren A (2008) Treatment of complex anal fistulas with the col-
lagen fistula plug. Dis Colon Rectum 51:1482–1487

	 3.	 Narang SK, Keogh K, Alam NN, Pathak S, Daniels IR, Smart NJ 
(2017) A systematic review of new treatments for cryptoglandular 
fistula in ano. Surg J R Coll Surg Edinb Irel 15:30–39

	 4.	 Garcia-Aguilar J, Belmonte C, Wong WD, Goldberg SM, Madoff 
RD (1996) Anal fistula surgery. Factors associated with recurrence 
and incontinence. Dis Colon Rectum 39:723–729

	 5.	 Ellis CN, Rostas JW, Greiner FG (2010) Long-term outcomes with 
the use of bioprosthetic plugs for the management of complex anal 
fistulas. Dis Colon Rectum 53:798–802

	 6.	 Han JG, Wang ZJ, Zhao BC, Zheng Y, Zhao B, Yi BQ et al (2011) 
Long-term outcomes of human acellular dermal matrix plug in 
closure of complex anal fistulas with a single tract. Dis Colon 
Rectum 54:1412–1418

	 7.	 Balciscueta Z, Uribe N, Balciscueta I, Andreu-Ballester JC, 
García-Granero E (2017) Rectal advancement flap for the treat-
ment of complex cryptoglandular anal fistulas: a systematic 
review and meta-analysis. Int J Colorectal Dis 32:599–609

	 8.	 Ortiz H, Marzo J, Ciga MA, Oteiza F, Armendáriz P, de Miguel 
M (2009) Randomized clinical trial of anal fistula plug versus 

endorectal advancement flap for the treatment of high cryptog-
landular fistula in ano. Br J Surg 96:608–612

	 9.	 Schwandner T, Thieme A, Scherer R, Hodde JP, Sötje U, Roblick 
M et  al (2018) Randomized clinical trial comparing a small 
intestinal submucosa anal fistula plug to advancement flap for the 
repair of complex anal fistulas. Int J Surg Open 15:25–31

	10.	 Mitalas LE, van Wijk JJ, Gosselink MP, Doornebosch P, Zimmer-
man DDE, Schouten WR (2010) Seton drainage prior to transa-
nal advancement flap repair: useful or not? Int J Colorectal Dis 
25:1499–1502

	11.	 Stellingwerf ME, van Praag EM, Tozer PJ, Bemelman WA, 
Buskens CJ (2019) Systematic review and meta-analysis of endo-
rectal advancement flap and ligation of the intersphincteric fistula 
tract for cryptoglandular and Crohn’s high perianal fistulas. BJS 
Open 3:231–241

	12.	 A ba-bai-ke-re M-M-T-J, Wen H, Huang H-G, Chu H, Lu M, 
Chang Z-S et al (2010) Randomized controlled trial of minimally 
invasive surgery using acellular dermal matrix for complex ano-
rectal fistula. World J Gastroenterol 16:3279–3286

	13.	 Song W-L, Wang Z-J, Zheng Y, Yang X-Q, Peng Y-P (2008) An 
anorectal fistula treatment with acellular extracellular matrix: a 
new technique. World J Gastroenterol 14:4791–4794

	14.	 Johnson EK, Gaw JU, Armstrong DN (2006) Efficacy of anal fis-
tula plug vs. fibrin glue in closure of anorectal fistulas. Dis Colon 
Rectum 49:371–376

	15.	 Lawes DA, Efron JE, Abbas M, Heppell J, Young-Fadok TM 
(2008) Early experience with the bioabsorbable anal fistula plug. 
World J Surg 32:1157–1159

	16.	 Wang JY, Garcia-Aguilar J, Sternberg JA, Abel ME, Varma MG 
(2009) Treatment of transsphincteric anal fistulas: are fistula plugs 
an acceptable alternative? Dis Colon Rectum 52:692–697

	17.	 Ellis CN (2007) Bioprosthetic plugs for complex anal fistulas: an 
early experience. J Surg Educ 64:36–40

	18.	 von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, 
Vandenbroucke JP et al (2008) The strengthening the reporting 
of observational studies in epidemiology (STROBE) statement: 
guidelines for reporting observational studies. J Clin Epidemiol 
61:344–349

	19.	 Parks AG (1961) Pathogenesis and treatment of fistuila-in-ano. Br 
Med J 5224:463–469

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/

	Long-term outcomes of an acellular dermal matrix for the treatment of complex cryptoglandular anal fistula: a pilot study
	Abstract
	Backgound 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Inclusion and exclusion criteria
	Definitions
	Endpoint and outcome measures
	Perioperative management
	Surgical technique
	Statistical analysis

	Results
	Primary aim: fistula healing
	Secondary aims

	Discussion
	Conclusions
	References




