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Abstract

BACKGROUND
Perianal fistulae strongly impact on quality of life of affected patients.

AIM
To challenge and novel minimally invasive treatment options are needed.

METHODS

Patients with Crohn’s disease (CD) in remission and patients without
inflammatory bowel disease (non-IBD patients) were treated with fistulodesis, a
method including curettage of fistula tract, flushing with acetylcysteine and
doxycycline, Z-suture of the inner fistula opening, fibrin glue instillation, and Z-
suture of the outer fistula opening followed by post-operative antibiotic
prophylaxis with ciprofloxacin and metronidazole for two weeks. Patients with a
maximum of 2 fistula openings and no clinical or endosonographic signs of a
complicated fistula were included. The primary end point was fistula healing,
defined as macroscopic and clinical fistula closure and lack of patient reported
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fistula symptoms at 24 wk.

RESULTS

Fistulodesis was performed in 17 non-IBD and 3 CD patients, with a total of 22
fistulae. After 24 wk, all fistulae were healed in 4 non-IBD and 2 CD patients
(overall 30%) and fistula remained closed until the end of follow-up at 10-25 mo.
In a secondary per-fistula analysis, 7 out of 22 fistulae (32%) were closed. Perianal
disease activity index (PDAI) improved in patients with fistula healing. Low
PDAI was associated with favorable outcome (P = 0.0013). No serious adverse
events were observed.

CONCLUSION

Fistulodesis is feasible and safe for perianal fistula closure. Overall success rates is
at 30% comparable to other similar techniques. A trend for better outcomes in
patients with low PDAI needs to be confirmed.

Key Words: Fistula; Fibrin glue; Crohn's disease; Perianal disease activity index;
Inflammatory bowel disease; Fistula closure

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Perianal fistulae strongly impact on quality of life of affected patients.
Despite various treatment options clinical care of fistula patients remains a challenge
and novel minimally invasive treatment options are needed. Fistulodesis is feasible and
safe for perianal fistula closure. Overall success rates is at 30% comparable to other
similar techniques. A trend for better outcomes in patients with low perianal disease
activity index needs to be confirmed.

Citation: Villiger R, Cabalzar-Wondberg D, Zeller D, Frei P, Biedermann L, Schneider C,
Scharl M, Rogler G, Turina M, Rickenbacher A, Misselwitz B. Perianal fistulodesis — A pilot
study of a novel minimally invasive surgical and medical approach for closure of perianal
fistulae. World J Gastrointest Surg 2021; 13(2): 187-197

URL: https://www.wjgnet.com/1948-9366/full/v13/i2/187.htm

DOI: https://dx.doi.org/10.4240/wjgs.v13.i2.187

INTRODUCTION

Symptoms of perianal fistulae include secretion of mucus, blood, pus and/or stool as
well as pain, fecal incontinence and sexual dysfunction, leading to a pronounced
decrease in the quality of lifel?. Most perianal fistulae occur due to obstruction of anal
glands and an acute perianal abscess can transform into a fistula; vice versa, fistulae
can be complicated by perianal abscesses in case of congestion of secretionsl.
Numerous surgical therapeutic options for perianal fistulae exist, all are limited by low
to moderate success rates and frequent relapses!*.

Perianal fistulae are also a frequent problem in patients with Crohn’s disease (CD), a
chronic, immune-mediated disease of the intestinal tract’). Multiple medical, surgical
and combined treatment options exist!], however, CD fistulae still present a significant
clinical challenge for patients and physicians alike”'"l. Therapeutic success for long-
term fistula healing in CD patients is unsatisfying with healing rates reaching 50% at
most and even after initial success, CD fistulae frequently relapse!'"*?. This might also
be related to a different pathogenesis of CD fistula compared to non-CD fistulas.
Mesenchymal stem cells might significantly improve treatment success™, but the
treatment is very cost intensive and long-term safety data are lacking.

Fibrin glue instillation, leading to formation of a fibrin clot and mechanical sealing
of the fistula tract has been introduced as a fistula treatment two decades ago!"*'\.
Fibrin application for perianal fistulae is well-tolerated!'! and even in case of treatment
failure, there is no evidence for a negative impact on future treatment attempts('’..
Unfortunately, success rates vary widely! and in an illustrative study, a 38% success
rate in CD patients has been described™’. Further modifications to improve success
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rates of fibrin glue treatment would be desirable.

In this study we tested the fistulodesis concept, comprising surgical curettage,
flushing of the fistula tract with acetylcysteine and doxycycline, surgical closure of the
fistula openings and closure of the fistula tract with fibrin glue followed by antibiotic
treatment for ten days post-operatively. Here we report the feasibility and success
rates of fistulodesis and identified predictors for success, possibly enabling
improvements of our procedure.

MATERIALS AND METHODS

The fistulodesis pilot study is an open label, prospective and interventional study,
including two centers. The study included patients with perianal fistulae, divided into
an IBD and a non-IBD cohort, initially aiming to include 20 patients into each group.
After two years and slow recruitment in the CD arm of the study, we decided to
interrupt the study and report the results.

Inclusion and exclusion criteria

Patients were recruited between June 2017 and November 2018. Inclusion criteria
were: (1) Signed written informed consent; (2) > 18 years of age; (3) Persistent perianal
fistula for 2 3 mo; (4) Planned examination under anesthesia; (5) Exclusion of
pregnancy via a prior urine test in females of childbearing potential and willingness to
use effective contraception during study participation; and (6) no breastfeeding. In
addition, the following exclusion criteria applied: (1) > 2 external fistula openings; (2)
A history of irradiation of the anorectum; (3) Clinical signs and symptoms of an acute
perianal abscess; (4) Perianal surgery during the last four weeks; (5) Known allergy or
non-tolerance against one or more of the used medical products; (6) Current antibiotic
therapy; (7) Diagnosis of another severe medical, surgical or psychiatric condition
requiring active management; (8) Current participation in another study potentially
interfering with study procedures; and (9) inability to follow study procedures.

For CD patients, additional inclusion criteria applied: (1) Diagnosis of CD
established for at least three months; (2) CD in remission [defined as a Harvey-
Bradshaw Index (HBI) of < 4]. CD patients were excluded in case of (1) active
inflammation in the rectum (outside the fistula); (2) Systemic intake of steroid-
medication in a dose of > 20 mg prednisone or equivalent currently or during the last
four weeks; or (3) the use of a newly prescribed immunosuppressant medication for
CD including biologics within the last four weeks before inclusion into the study
(changes in 5-aminosalicylic acid or rectal treatment with 5-aminosalicylic acid or
budesonide were permitted).

All patient signed a written informed consent, patients were provisionally included
into our study and baseline clinical assessment was performed, followed by clinical
examination and evaluation of perianal fistula under anesthesia. If necessary, clinical
examination was supplemented by endosonographic ultrasound. Additional criteria to
exclude patients with an abscess or complex fistula tract (and low chances of fistula
healing) or patients with a superficial fistula (who would better be served by
sphincterotomy) were applied during examination under anesthesia. The following
intraoperative exclusion criteria were used: Fistula system (1) not entirely accessible by
curettage or brushing due to its shape; (2) with large pocket = 1 cm suggestive for an
abscess; (3) with a horseshoe-shape; or (4) a superficial trajectory of the fistula tract
involving < 30% or < 10% of the anal sphincter in males and females, respectively.
Only if none of these exclusion criteria applied, a patient was ultimately included into
our study.

Fistulodesis

If during examination under anesthesia no exclusion criterion was met, surgical
fistulodesis was performed. Fistulodesis comprises the surgical removal of debris via
curettage or brushing and a mini-excision of the inner fistula opening, followed by
flushing of the fistula tract with acetylcysteine 100 mg/mL (Zambon, Switzerland) and
doxycycline 20 mg/mL (Pfizer, maximal dosage 200 mg per treatment). The rational
for using acetylcysteine was to remove mucus and the biofilm that covers the fistula
tract”*l. A single case report described cure of a gastro-pancreatic fistula due to
intraductal papillary mucinous neoplasm using prolonged irrigation with
acetylcysteinel”l. Doxycycline was chosen to induce fibrin secretion and therefore
agglutination of the fistula tract similar to its use in pleurodesis**! and closure of
lymphatic fistulae™*1. Surgical closure of both fistula openings was achieved by a Z-
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suture with multifilament absorbable suture material (Vicryl 3-0). Before completely
closing the outer fistula opening the fistula tract was adhered with fibrin glue
(Evicel®). Biomaterial of the fistula tract was collected intra-operatively for future
analysis if an additional informed consent had been signed by the patient beforehand.
Patients were given oral prophylactic metronidazole 2 x 500 mg/d and ciprofloxacin 2
x 500 mg per day for ten days to avoid local abscess formation.

Follow-up and outcome measures

After fistulodesis, patients were examined following a pre-defined schedule to
evaluate fistula healing and exclude adverse events at week 1, 2, 4, 12 and 24 after the
intervention. Fistula symptoms and overall patient wellbeing after the fistulodesis
procedure was assessed by phone call 1-2 years after treatment.

Healing of all perianal fistulae at 24 wk was the primary outcome of our study.
Fistula healing was defined by the presence of all the following criteria, (1) no
secretion from any fistula during the last two weeks as reported by the patient; (2) no
secretion upon gentle compression of the fistula tract; (3) macroscopic closure of the
outer opening of the fistula tract upon inspection; and (4) no pain at the site of the
former fistula opening during gentle palpation.

We also assessed several secondary outcomes: (1) Safety of the fistulodesis
procedure. (2) Quality of life, using the patient-filled German version of the IBD-Q
questionnaire at enrolment and 24 wk after intervention. (3) Fistula activity: At
every visit (screening, weeks 1, 2, 4, 12 and 24 after intervention) the fistula tract was
clinically examined. The number of fistula openings with and without secretion upon
palpation was recorded to assess fistula drainage. The patients were asked to quantify
local pain sensation (visual analogue scale, VAS 0-10; 0: none) and secretion of the
fistula, both over the course of the past two weeks (0: no secretion, 1: less than once
weekly, 2: weekly, 3: repeatedly in one week, 4: daily, 5: several times per day). Fistula
closure was evaluated (criteria stated above) at every visit. (4) Overall perianal
symptoms were evaluated by the perianal disease activity index (PDAI)™! at weeks 4,
12 and 24. (5) CD disease activity was assessed by the HBI"” and was determined at
the same time points (PDAI and HBI were filled by physicians). (6) We also analyzed
fistula healing in a per-fistula analysis. (7) Healing of fistula was also assessed at 24 wk
in an abbreviated procedure via telephone interview. And (8) Primary and secondary
outcomes were compared in patients with and without IBD.

Statistical analysis

Statistical analyses were performed using GraphPad Prism (Version 8.2.1). Statistical
comparisons were performed using non-parametric tests (Mann-Whitney or Wilcoxon
test) or Fisher’s exact test, whatever appropriate. A P value < 0.05 was considered
significant.

Ethics

The study was approved by the local ethics committee of Zurich County (KEK-ZH-
NR. 2016-01310) on 1% of February 2017. Application of acetylcysteine and doxycycline
into the fistula tract was approved by the Swiss Agency for Therapeutic Products
(Swissmedic). The study was registered at www.clinicaltrials.gov (NCT03322488).
Study procedures were performed following principles of Good Clinical Practice and
the Declaration of Helsinki 2013.

RESULTS
Study population

Overall, 29 patients with perianal fistulae were recruited, 24 non-IBD patients and five
patients with CD. One patient subsequently withdrew informed consent. Upon
endoanal ultrasound and fistula examination in anesthesia, 8 patients were excluded
(2 patients with minimal involvement of anal sphincter apparatus were treated with
fistulotomy, in 2 patients the internal diameter was judged to be too large for feasible
fistula closure and seton drainage was performed, in 2 other patients an abscess was
identified and treated with seton drainage in 1 and fistula excision in the other patient;
in 1 other patient a curved and branched fistulae tract with two openings would have
been inaccessible to curettage prompting treatment with ligation of intersphincteric
fistula tract (LIFT) and seton drainage, respectively, in 1 patient, spontaneous fistula
cleavage was observed and no treatment was performed). Overall, 20 patients were
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finally included into the study and treated with fistulodesis (17 non-IBD and 3 CD
patients).

Our study cohort comprised a mixed population of male and female patients with
mild to moderate fistula disease (range of PDAI 3-14). One CD patient was under long-
term treatment with adalimumab, 1 additional patient was treated with a combination
of infliximab and vedolizumab. All other patients did not use any immunomodulatory
medication. In total, 18 patients had undergone previous fistula surgery, while 2
patients had had no prior fistula treatment. The number of interventions ranged from
1-10. In 8 out of 18 patients, surgical treatment was limited to seton administration on
at least one occasion. Another 10 patients had been treated with one or more
procedure aiming for definitive fistula closure, such as mucosal advancement flap: 4
interventions, fistulectomy: 4, plug insertion: 4, fistulotomy: 3, LIFT: 3, over the scope
clip: 1, video-assisted anal fistula treatment: 1 and an unspecified procedure: 1, with or
without previous seton conditioning. CD patients reported longer duration of
fistulizing disease but higher quality of life at screening than non-IBD patients (P =
0.033, Table 1).

Fistula healing

Fistulodesis was performed in 20 patients with a total of 22 fistulae, as two non-IBD
patients initially presented with two separate fistulae. Our definition of fistula healing
comprised the closure of all fistula openings, lack of fistula symptoms and lack of
clinical signs of fistula activity (see methods). Fistula healing criteria at 24 wk were
met in a total of 6 out of 20 patients, corresponding to a success rate of 30%. When all
22 treated fistulae were evaluated individually in a per-fistula analysis, a slightly
higher healing rate was calculated (7 out of 22 fistulae, 36%).

Comparing CD vs non-IBD patients, fistula closure was effective in 2 out of 3 CD
patients (66%) vs 5 out of 17 non-IBD patients (29%). However, due to small numbers
in the CD group, robust comparison of CD and non-IBD patients is not possible.

Time to fistula recurrence varied considerably, from one week up to 12 wk post
intervention. Most recurring fistulae (10 out of 14, 71%) reopened or developed a new
outer fistula opening after 4 wk (Supplementary Figure 1).

Of the 14 patients with unsuccessful fistulodesis, 9 underwent 20 additional fistula
surgery with the intention of fistula closure outside of this study (mucosal
advancement flap: 4, plugs: 4, fistulectomy: 4, fistulotomy: 3, LIFT: 3, over the scope
clip: 1, video-assisted anal fistula treatment: 1). Out of these 9 patients, the fistula of 5
patients healed after one additional surgery following failed fistulodesis, and in 3
patients after two additional surgeries. In 1 patient results of the latest surgery is
pending, another patient had a seton administered for fistula conditioning and 1
patient had no surgical intervention after participation in this study. In 4 patients, no
follow-up information is available.

Changes in symptoms after fistulodesis

Overall, fistulodesis did not significantly affect PDAI in our patient cohort (Figure 1).
Even in patients with successful closure of at least 1 fistula opening, trends in PDAI
were variable (PDAI for 5 patients available): PDAI was 0 for a single patient; In 2
patients, PDAI was 1 with remaining minimal disease activity due to anal fissure and
minimal anal mucous secretion, respectively. Two patients did not show any
improvement in PDAI This was one non-IBD patient with two fistulae at enrollment
success for only 1 fistula and one CD patient, who, at 24 wk post-interventional,
developed a new fistula (see below).

Similarly, fistulodesis treatment did neither reduce patient-reported fistula secretion
or local pain (Supplementary Figures 2 and 3). However, in the subgroup of patients
with closure of at least 1 fistula, patient-reported secretion significantly diminished at
24 wk (P = 0.03, Supplementary Figures 2B) and favorable trends for local pain in this
group were observed (Supplementary Figure 3B).

Quality of life was evaluated in 14/17 non-IBD patients at enrolment; However,
only data from 5 patients were available at 24 wk. We note favorable trends in 2 non-
IBD patients upon successful fistulodesis but no significant effects (Supplementary
Figure 4).

Long-term data after successful fistulodesis

All six patients with at least one successful fistula closure were contacted by phone
between 12 to 30 mo after fistulodesis. Five patients were entirely free of symptoms
without pain, secretion, local symptoms or limitations in sexual behavior and without
further fistula interventions consistent with closure of all 6 fistulae. One patient with
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Table 1 Comparison of clinical and epidemiological characteristics of patient cohorts

Characteristics

Non-IBD patients, n =17

Patients with CD, n=3 P value

Female: n (%); Male: n (%)

BMI (kg/m”), median (IQR), range

Age (yr), median (IQR), range

Smokers: 11 (%); Pack years; median (IQR), range

Years from fistula onset until fistulodesis median (IQR),
range

Previous fistula operations median (IQR), range

IBD-Q score at screening median (IQR), range

PDAI at screening median (IQR), range

HBI at screening median (IQR), range
Pre-operative local pain median (IQR), range
Pre-operative secretions median (IQR), range

Distance outer lumen to dentate line (cm) median (IQR),
range

Distance inner lumen to dentate line (cm) median (IQR),
range

Length of fistula tract (cm) median (IQR), range

8 (47%); 9 (53%)
26 (21-30); Range: 20-38

45 (39-52.2); Range: 32-76

4 (24%)'; 0 (0-12.5); Range: 0-30

1 (0-2); Range: 0-12

1 (1-3); Range: 0-10

167.5 (144.5-199.3)"; Range: 110.5-
217

6 (5-8); Range: 3-14'
Not determined

1 (1-2.8); Range: 0-10'
4 (3-5); Range: 0-5'

2 (1.4-3.1); Range: 1-4!
0 (0-0.5); Range: 0-2'

3.8 (2.7-4.9); Range: 1.5-6'

2 (66%); 1 (33%) > 0.9999 (NS)

23 (20h28); Range: 20-28 0.5632 (NS)
34 (25-52); Range: 25-52 0.3114 (NS)

1 (33%); 0.25 (0-10); Range: 0-10

3 (2-7); Range: 2-7 0.0386

4 (2-8); Range: 2-8 0.1219 (NS)
215.5 (213-218)"; Range: 213- 0.0333

218

5 (4-7); Range: 4-7 0.4334 (NS)
0 (0-2); Range: 0-2

2 (1-5); Range: 1-5 0.4964 (NS)
4 (4-5); Range: 4-5 0.8720 (NS)
1 (1-2); Range: 1-2 0.1714 (NS)
0.5 (0-1.5); Range: 0-1.5 0.3842 (NS)
2.5 (2-5); Range: 2-5 0.5549 (NS)

0.3333 (NS); 0.7911 (NS)

Sphincter involvement (%) mean (IQR), range 50 (40-68.3); Range: 25-80" 55 (20-90); Range: 20-90 >0.9999 (NS)

Fistula closure 24 wk after fistulodesis; 1 (%) 5 (26%)’ 2 (66%) 0.3333 (NS)

Data not available for 1 non-inflammatory bowel disease (IBD) patient.

Data not available of 4 non-IBD patients.

3IBD-Q at screening of 3 non-IBD patients not available.

4IBD-Q at screening of on 1 CD patient was available.

°From a total of 19 operated fistulae in 17 non-IBD patients. Statistical analysis was performed using the Mann-Whitney and Fisher’s exact test.

BMI: Body-Mass-Index; IQR: Interquartile range; IBD-Q: Inflammatory bowel disease questionnaire; PDAI: Perianal disease activity index; HBI: Harvey-
Bradshaw Index; NS: Not significant.

successful closure of 1 fistula and recurrence of the other fistula 12 wk after
fistulodesis reported persistent closure of the fistula and persistent symptoms from the
other (pain and secretions) and no change compared to 24 wk. One patient reported
new secretion but no recurrent fistula was detected during examination under
anesthesia.

Parameters associated with fistulodesis success

Patients with successful fistulodesis had lower pre-operative PDAI (4 vs 6.5, P =
0.0013) than patients without treatment success (Supplementary Table 1). When
analyzed individually, the PDAI items “pain” and “secretion” also differed according
to treatment success, but no significant differences were observed. Treatment success
also tended to be higher in males (6/7 with successful fistulodesis vs 4/13 without
success, P = 0.057). Patients with treatment success also tended to be younger (ns), but
with a higher number of previous surgical procedures. However, most additional
patient characteristics did not differ between patients with and without treatment
success, especially no anatomic predictor for success could be identified (
Supplementary Table 1).

Safety of fistulodesis

Adverse events occurred in 5 patients (Table 2). One patient developed a new fistula at
a distinct location and without any direct connection to the fistula tract of the first
fistula at 24 wk after the intervention. The fistula was also successfully treated with
fistulodesis, outside the study protocol. This fistula was considered due to progressive
CD and unrelated to fistulodesis. Another patient developed an abscess at a different
location from the initial fistula which was successfully treated with abscess incision. In
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Table 2 Adverse effects of fistulodesis

Side effects of treatment

Non-IBD patients, n =17

Patients with CD, n=3

Related to study procedures

Fistula recurrence 13 1 Yes
New fistula (at a separate site from initial fistula) 0 1 Unlikely
Perianal abscess (at a separate site from initial fistula) 1 0 Unlikely
Anemia 1 0 Highly unlikely
Anal fissure X X Possible
non-IBD: Non-inflammatory bowel disease; CD: Crohn’s disease.
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Figure 1 Effects of fistulodesis on perianal disease activity. A: Perianal disease activity index over time in all patients; B: Perianal disease activity index
over time in seven patients with healing of at least one fistula upon fistulodesis. No statistical differences were observed when perianal disease activity index at
screening and week 24 post-operative was compared (Wilcoxon test). PDAI: Perianal disease activity index; non-IBD: Non-inflammatory bowel disease; CD: Crohn’s

disease.

one patient, exacerbation of pre-existing hypo-regeneratory anemia was described and
treated conservatively. In one patient, an anal fissure was reported and treated
conservatively. Besides the anal fissure, a relationship of the observed side effects to
study procedures seems unlikely. Therefore, we regard fistulodesis as a safe and well-

tolerated procedure.
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DISCUSSION

In our study, we aimed to improve success rates of fibrin glue treatment by combining
it with curettage and cleaning of the fistula tract, surgical closure and antibiotic
treatment as a fistulodesis procedure. Previous studies with fibrin glue application had
shown limited success between 25%-94%!"“""?. Despite our concept of combining
minimally invasive surgical and medical treatments, our success rate remained modest
at 30% after 24 wk. Direct comparison of studies is difficult due to different study
designs; For instance, repeated fibrin glue injection was performed in some but not all
studies. However, in past studies, even repeated glue application was not successful in
all studies with CD patients™. In the largest study so far with fibrin glue in 34 CD
patients with perianal disease, a success rate of 38% could be achieved*! but the early
primary endpoint at 8 wk has been criticized™!.

Despite our comprehensive approach upon fistulodesis treatment, our modest
success rate of 30% remains at the lower end of success rates reported in other studies.
However, local symptoms improved in patients upon successful fistulodesis, indicated
by improvements in PDAI. Long-term data in patients with successful fistulodesis
suggest, that therapy effects at 24 wk remains stable at least for the next 6-12 mo.

Treatment success tended to be higher in CD patients than in non-IBD patients, even
though no significance was achieved due to inadequate power. Future studies are
needed to show, whether high success rates in IBD patients can be reproduced.
Further, success rates tended to be higher in male patients. A high PDAI was the only
significant negative predictor for treatment success identified in our study, pointing to
detrimental effects of local inflammation on fistula healing.

Several methods for fistula treatment have been advanced but no superior method
suitable for all indications has been identified. Fistulotomy is the method of choice for
very superficial fistula™*); However, incontinence rates would be unacceptable for
fistula with profound involvement of the sphincter apparatus. Accordingly, two
patients with only minor involvement of the anal sphincter (< 30% in males, < 10% in
females) were excluded from our study and treated with fistulotomy. Sphincter
sparing techniques include mucosal advancement flap and the LIFT approach are
associated with success rates of 40%-95%""1. However, even with proper application,
side effects include minor disorders of continence in 5%-50% of cases'’. In our study,
fistulodesis was a well-tolerated procedure, in line with the excellent safety profile of
fibrin glue treatment and these methods might be considered for patients with a low
tolerance of side effects.

Mesenchymal stem cell transplantation is a new and innovative treatment principle
and potentially a shift in paradigms. In a randomized controlled trial success rates of
56.3% vs 38.6% in controls were observed™ . Garcia-Olmo et al™ observed high
healing rates of 71% in complex fistulae when adipose-derived stem cells and fibrin
glue were instilled into the fistula tract compared to 16% for simple fibrin glue
administration and similar healing rates were observed in non-IBD and CD cohorts™.
Therefore, stand-alone human mesenchymal stem cell therapy seems effective and safe
in the treatment of refractory perianal fistulae in CD patients but needs further
investigation"*l. Since long-term effects of mesenchymal stem cell transplantation
remain unknown and treatment is expensive, the need for minimally invasive and
economic therapies remains.

Strengths of our study include a robust composite primary endpoint derived from
clinical examination and patient reported outcomes which would be meaningful in
clinical practice. Follow-up time was adequately long to exclude transient treatment
effects. Further, our non-IBD cohort was sufficiently large, comprising 17 patients with
a broad variety in epidemiological characteristics, as would be found in a real-world
setting. The main limitation of our study is the small number of CD patients, limiting
evaluation and statistical comparison of CD with non-IBD patients. Furthermore, data
acquisition during follow-up was occasionally incomplete and a considerable amount
of data for some secondary endpoints including quality of life are missing.

CONCLUSION

In summary, our study suggests fistulodesis to be a minimally invasive method with a
low risk for complications but modest overall success rates. Selected patients with low
tolerance for side effects might benefit from this therapeutic approach after individual
assessment and discussion. According to our results, CD patients with mild symptoms
(low PDAI) might benefit from fistulodesis; However, this needs to be confirmed by
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future studies.

ARTICLE HIGHLIGHTS

Research background

Perianal fistulae are frequent, yet poorly understood conditions occurring in otherwise
healthy individuals, as well as in patients with Crohn’s disease (CD). A wide range of
surgical treatment options including fibrin glue instillation exist, nevertheless, healing
rates vary largely and are unsatisfying especially in patients with CD. There is an
ongoing need to establish safe, economic and well-tolerated but highly effective
treatment options for perianal fistulae.

Research motivation
To develop an effective minimally invasive fistula treatment.

Research objectives
To establish safety and effectiveness of fistulodesis, a combined medical-surgical
treatment option for perianal fistulae.

Research methods

Non-CD and CD patients with perianal fistula were treated with fistulodesis in an
open label uncontrolled study. Patients with complex fistula, > 2 fistula openings and
active CD were excluded. Fistulodesis comprises flushing of the fistula tract with
acetylcysteine and doxycycline, instillation of fibrin glue into the fistula tract and
surgical closure of the internal opening. The primary endpoint of our study was fistula
healing, defined as macroscopic and clinical fistula closure and lack of patient reported
fistula symptoms at 24 wk.

Research results

Fistulodesis was tested in 17 non-CD and 3 CD patients. Fistula healing was observed
in 30% of patients after 24 wk and healed fistulae remained closed for more than one
year after treatment. No severe side effects were observed. Low clinical fistula activity
with a low perianal disease activity index was associated with fistula healing.

Research conclusions
Fistulodesis is a minimally invasive and safe treatment option for perianal fistulae
with limited effectiveness, comparable to other minimally invasive treatment options.

Research perspectives

Effectiveness of fistulodesis in CD patients could be tested in a future dedicated
clinical trial. Our stringent composite primary endpoint of fistula healing, could be
useful in future clinical studies for fistula treatment.
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