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Abstract

Background: The most effective treatment for anal fistula is fistulotomy, but it involves a risk of anal
incontinence. To reduce this morbidity, sphincter-sparing treatments have been developed, but their
success in real life is often less than 50%. The aim is to determine clinical healing rate 6 months after
radiofrequency treatment.

Patients and methods: We planned to evaluate 50 patients from 3 French proctology centres.
Treatment efficacy was evaluated at 6 and 12 months by means of clinical and magnetic resonance
imaging examination. We evaluated morbidity and healing prognostic factors.

Results: Fifty patients with a mean age of 51years [22-82] were included. Eleven patients had a low
transsphincteric fistula(LTS), 21 high transsphincteric fistula(HTS), 8 complex fistula and 9 Crohn's
disease fistula.

After 6 months, 17 patients (34.7%) had a clinically healed fistula, including 5 (45.5%) with LTS fistula,
7 (33.3%) with HTS fistula, 1 (12.5%) with complex fistula, 4 (44.4%) with Crohn's disease, with no
significant difference between these fistula types (p:0.142). At 12 months, the healing rate was
identical. MRI in 15 out of 17 clinically healed patients showed a deep remission of 73.3% at 12
months. Energy power was associated with the success of the treatment.

There was an 8.2% incidence of post-surgical complications with 4.1% being abscesses (one required
surgical management). Postoperative pain was minor. No new cases or deterioration of continence
have been shown.

Conclusion: Radiofrequency is effective in less than 50% of the cases as an anal fistula treatment in
this first prospective study, with low morbidity and no effect on continence. Clinical healing was deep
(MRI) in % at 1 year. The increase in energy power during the procedure seems to be a key point to
be analysed to optimise results.
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Introduction

The treatment of anal fistula remains a major challenge in proctological surgery. The objective is two
fold: to heal the suppurative process and preserve anal continence. Currently, the reference
treatment is the opening of the fistula tract by means of fistulotomy, with an effectiveness of 71% to
100%™, According to the type of fistula (height, complexity), it is carried out in one or several steps
with periods of drainage after seton placement®".



However, fistulotomy is associated with the risk of altering continence, in part related to the extent
of sphincter muscle resection, with a significant impact on quality of life®). This risk is mainly for high,
recurrent, complex and anterior fistulas in women. It is increased in Crohn's disease or in patients
with a history of obstetrical and perineal surgery ®V. It varies from 2% to 82% after fistulotomy!!>-
4 depending on centres but also on validated continence scales used and follow-up.

To reduce anal incontinence risk, sphincter-sparing surgery has been developed for decades
without any other technique demonstrating superiority in terms of efficacy. There are those that
obliterate the fistula tract (rectal advancement flap(i6), glue(37), PLUG (19), LIFT(20)) and those that
destroy the walls of the fistula tract (laser(ss), VAAFT (47) ). Overall, closure of the fistula without
recurrence is obtained in about 50% of the cases. The studies evaluating the success of these
treatments are very heterogeneous but it is lower than fistulotomy in most cases (5,25). Many of
them were not evaluated with MRI examinations, now well recognised as only deep target (26).

Radiofrequency is a new tool used in several conditions (varicose veins, endobrachyoesophagus with
dysplasia, pancreatic tumours, non-operable hepatocellular carcinomas and, more recently,
haemorrhoids) (27-29). It provides a very localised tissue thermocoagulation by means of a high
frequency signal transmitted through a catheter (Figure 1). Its precision reduces the risk of damage
to adjacent tissues and, in the treatment of anal fistulas, it reduces, in theory, the risk of sphincter
injury. In 2003, it was applied for the treatment of lower anal fistulas by means of fistulotomy
compared to traditional fistulotomy (with diathermy) in two small series. The outcome was
comparable, with less postoperative pain and earlier healing with radiofrequency (30,31). Recently, a
new technique of endoscopic radiofrequency combining the VAAFT and the radiofrequency probe is
being evaluated(32). Treatment of anal fistulas directly by radiofrequency probe, with destruction of
the fistula wall without sphincter section, has never been prospectively studied. For this reason, we
conducted this first prospective, multicentre, open therapeutic study to evaluate the efficacy and the
safety of radiofrequency treatment in anal fistulas by means of clinical and MRI evaluation with one-
year follow-up.

Patients and methods

Patients and investigating centres
With the Agence Nationale de Sécurité du Médicament (ANSM), we planned to include prospectively
50 patients for a period of 2 years (1 year of inclusion and 1 year of follow-up), from 3 French referral
centres for proctology.

Eligibility criteria

Adult patients were required to have an anal fistula previously drained by means of seton placement.
All of them had an MRI done before the procedure, in order to verify the absence of a non-drained
tract. All fistulas which could be treated with sphincter-sparing therapy were proposed for inclusion
(patient with complex, high trans-sphincteric fistula and "low trans-sphincteric fistula with risk of
anal incontinence": pre-existing, Crohn's disease, obstetric and perineal surgical history, recurrent or
anterior fistulas in women or patient's request because of the risk of incontinence). Secondary
extensions and diverticula of complex fistulas were treated during the first phase of the operation by
drainage of the extension.

The exclusion criteria were: linguistic or psychic inability to understand the information in order to
give an informed consent and to complete the self-administered questionnaires, no sufficient
drainage for seton removal (non-inflammatory orifices, no undrained tract on clinical
examination and/or MRI), radiofrequency contraindication (residual clips from previous treatment,
such as Longo haemorrhoidopexy), or MRI contraindication. Women had to guarantee absence of




pregnancy and the use of an effective contraception method. Patients could not participate in any
other clinical study during this period.

Primary and secondary outcomes

The primary outcome was the clinical healing rate 6 months after radiofrequency treatment (defined
as internal and external orifices obliteration without inflammation or discharge). Patients with an
abscess during the follow-up period or requiring a new surgical procedure or antibiotic therapy
(more than 15 days after surgery) were considered as failures.

The secondary outcome was the clinical healing rate at 12 months, rate and nature of immediate and
late postoperative complications, assessment of pre- and post-treatment continence and patient
satisfaction, identification of prognostic factors (type of fistula, patient, etc.), estimation of optimal
radiofrequency settings and MRI for deep healing of clinically healed fistulas.

Follow-up and evaluation
The fistulas were divided into 4 strata:
e Single low tract trans-sphincteric (crossing the lower third of the anal sphincter) (LTS).
e Single high tract trans-sphincteric (crossing the upper two-thirds of the anal sphincter) (HTS).
e Complex with multiple tracts defined as high trans-sphincteric fistula with more than one
external opening. These were high trans-sphincteric fistulas with multiple tracts,
supralevator or horseshoe fistulas) (C).
e Crohn's disease anal fistulas (CD).
If a patient had multiple fistulas, they were classified under the most severe stratum (LTS< HTS< C <
CD).
The follow-up period was 1 year with 5 proctological clinical evaluations (pre-operative and post-
operative after 1, 3, 6 and 12 months) and patient self-administered questionnaires. We used visual
analogue scales and validated scores, the Vaizey score (33). Patients with clinical healing had a
systematic MRI at 6 and 12 months to assess deep healing (absence of T1 injected hypersignal and T2
hypersignal). Data collection included demographic information, medical, surgical, and
gynaecological history.

Material and procedure

Radiofrequency ablation treatment was by means of cauterisation with sterilisation of the fistula
walls. We used a F Care Systems probe already validated for the treatment of venous and
haemorrhoidal diseases. The length of the probe was of 35 cm. Different diameters were available to
match the fistula diameter: 4F (1.33 mm), 5F (1.66 mm), 6F (2 mm), 7F (2.33 mm) and 9F (3 mm). The
probe generated high frequency pulses of 4MHz. The generator produced a temperature of 120°C
(25 watts). The energy locally delivered to the distal end was 150 joules/0.5cm.

The procedure was performed under general anaesthesia or spinal anaesthesia after the first
operation 2 to 12 months earlier (drainage of the fistula with seton placement). The fistula was first
cleaned with a brush. The internal opening was obliterated with an X-point. The radiofrequency
probe was introduced through the external to the internal opening. The radiofrequency was then
initiated, causing a localised destruction of the tissues by vibration and heating. The probe was
slowly withdrawn from the internal to the external opening by 0.5 cm/6 seconds (Figure 2). The wall
destruction was of an expected thickness of 2-3 mm (as previously observed on ex vivo fistulas) in
order not to damage the anal sphincters. There was no postoperative antibiotic prophylaxis. Post-
operative care consisted of cleaning the skin with soft soap.

Statistical methods
In agreement with the Agence Nationale de Sécurité du Médicament (ANSM) and as this was a first
exploratory study, no sample size calculation was performed. The objective was to accurately assess
the results on the first 50 patients of a technique that had never been used to treat anal fistulas.




After consultation with the ANSM, by including 50 patients, we will be able to demonstrate a healing
rate of 85% with a precision of 10%, corresponding to the range of the healing rate of fistulotomies,
the gold standard. Statistical significance was set at 0.05. The risk of 1st order error alpha was set at
0.05. The analysis of associated factors was performed only in a univariate level because of the small
population.

For numerical variables, the mean, standard deviation, median, minimum and maximum values were
calculated. Student t test or the nonparametric Wilcoxon (2 groups) or Kruskal-Wallis (more than 2
groups) tests were used to compare the means between different groups. The Chi2 test or Fisher's
exact test was used to compare the similarity of distributions between groups. Data entry was
performed on computer, descriptive and analytical statistical analysis was performed by ClinSearch.

Ethical and legal aspects

This study received an authorisation from the ANSM on 11/01/2017. The Tle-de-France IV Committee
for the Protection of Individuals issued a favourable opinion on 10/28/16, according to articles L.
1123-6 and R. 1123-20 of the Public Health Code (N°ID-RCB 2016-A01107-44). At the request of the
ANSM, an independent committee — in charge of analysing adverse events and device deficiencies —
was set up, consisting of 3 proctology experts — not participating in the study — who could
recommend stopping the study if necessary. An initial analysis was performed on the first 20
patients, which was included in the study to verify the absence of serious adverse events
contraindicating the continuation of the clinical trial. The results were submitted to this committee
and then to the ANSM, before continuing the inclusions of 50 patients in total. All patients gave
written consent, and the study was approved by the Commission Nationale de I'Informatique et des
Libertés (CNIL).

Results

Demographics and description of fistulas

From 7 March 2017 to 5 October 2018, 50 patients — of whom 17 were women — were included. One
patient with a high trans-sphincteric fistula was excluded because of the discovery of non-drained
tracts during the operation.

Overall, 49 patients were analysed, including 11 patients (22.4%) with low trans-sphincteric fistulas,
21 (42.9%) with high trans-sphincteric fistulas, 8 (16.3%) with complex fistulas and 9 (18.4%) with
Crohn's fistulas. In addition, 10% of the patients had multiple fistulas and were classified under the
most severe stratum (LTS< HTS< C < CD). The demographic characteristics of the patients were
comparable between the different types of fistulas (Table 1). The median length of the fistula was of
35 mm (15-85 mm), increasing with the complexity of the fistula. Most of the patients had a single
external opening (90%). An abscess had been previously drained for 22 patients and a diverticulum >
5 mm had been drained for 17 patients. A previous sphincter-sparing treatment had been performed
for 12 patients with 2 associated techniques in 6 of them. Overall, 10 patients had a history of anal
surgery and 5 women had a vaginal delivery.

Healing at 6 and 12 months

At 6 months, 17 patients (34.7%) had a healed fistula, with clinical symptoms disappearing after 67
days [14-239]. Of those, 5 (45.5%) had LTS fistulas, 7 (33.3%) HTS fistulas, 1 (12.5%) complex fistula, 4
(44.4%) with CD without significant difference between these different strata (p:0.142). Unhealed
patients were 32 (65.3%), of which 16 (32.7%) presented the narrowing of one or both orifices
without complete closure.

At 12 months, the result was maintained with 17 healed patients (34.7%), one recurrence after
healing at 6 months and one late healing at 12 months.

MRI results



MRI was performed in clinically healed patients to determine deep healing. At 6 months, 13 clinically
healed patients had an MRI which showed deep healing in 7 patients (53.8%), without significant
difference between fistula stratum. A new MRI was performed at 12 months in 15 out of the 17
clinically healed patients: 11 (73.3%) of them were confirmed deeply healed (Figure 3).

Adverse effects and complications

Complications after radiofrequency treatment were observed in 4 (8.2%) patients. However, in
immediate postoperative period, 2 patients developed a local infection, one required antibiotic
treatment (HTS fistula) and the other one required a second surgery (complex fistula). No bleeding or
acute urinary retention was reported in postoperative period. At 6 months, there were 3 (6.8%)
recurrences with abscesses and at 12 months, 2 additional abscesses were reported. These patients
were considered failures.

Postoperative pain was low with a median pain of 1/10 [0-10] during the first week. By the 2nd
postoperative week, the median was 0/10 [0-10]. Analgesic use was next to nothing (median use of
level one analgesic pills in the first week was 0[0-8]).

Anal incontinence
Anal continence scores were decreasing after radiofrequency treatment. The median Vaizey score
was 5 at MO, 1.5 at M6 and 0 at M12. At 12 months, no patient described anal incontinence.

Predictive factors of success
The first factor associated with success was energy. The median energy used during the procedure
was 1500 joules (J) [425-8775], with no significant difference according to the type of fistula (1537.5 )
for TSI, 1375 J for TSS, 1475) for MC, 2250J for complex fistulas (p: 0.365)).
The energy power delivered during the procedure was higher among healed patients at 12 months,
with a median of 2725 J (825-8775) versus 1325 J (425-7225) among unhealed patients (p: 0.049)
(Table 2).

There was no correlation between the energy delivered and the size of the fistula. More energy was
used in healed patients independently of the length and width of the fistula. This power was
significantly higher in the centre with the best healing rate (median joule/patient at 3137.5J [975.0 -
8775] versus 1325.0 J [425-5800] and 1275 J [575-7825] for the other two (p: 0.032)).

A centre effect was clearly observed for success rate at 6 and 12 months follow-up. At 6 months,
fistula closure occurred in 50% (16 patients) of the patients in centre B, 33% (21 patients) in centre A
and 16.7% (2 patients) in centre C (p: 0.016), with the same differences results at 12 months.

Age at surgery, gender, previous fistula treatment and fistula size did not influence the prognosis.

Patient’s satisfaction after surgery

The self-evaluation at 6 months revealed an overall comfort level with a median of 2 [0-9] (0: no
discomfort and 10: maximum discomfort), with no significant difference between healed and
unhealed patients (p: 0.74).

The level of post-surgical anal discomfort was low with a median of 1/10 [0-10], with no difference
between healed and unhealed patients (p: 0.403). Overall, 64.5% of the patients were satisfied with
the procedure and 96.8% would repeat the procedure if necessary. At 12 months, 67.8% of the
patients (scarred or not) were satisfied with the surgery and 92.9% would repeat the technique if
necessary.

Discussion

This first prospective multicentre study evaluating radiofrequency in the treatment of anal fistulas
included fistulas that could benefit from sphincter-sparing treatment. Results have shown lower
success than expected: fistula healing was effective in 34.7% of the patients at 6 and 12 months. Our



criteria were strict to evaluate success and potential morbidity. They included regular follow-up with
2 assessments at 6 and 12 months to evaluate relapses, MRI analysis of all healed fistulas to evaluate
deep healing and continence evaluation by validated scores (Wexner and Vaizey scores). Few side
effects were reported (8.2%) and recurrences in the form of abscesses were rare (3 [6,1%] at 6
months). Post-operative pain was low, allowing a rapid return to activities, which may be an
advantage compared to progressive fistulotomy, which requires repeated post-operative care and
time off work.

These results are superior to a previous case-control retrospective study comparing radiofrequency
treatment and advancement flap (34) which showed healing in 25.8% of the cases, with a median
follow-up of 5 months. Post-operative complications were higher (three abscesses, a haematoma
and a thermal ulceration with a recto-vaginal fistula). Complex fistulas were mainly included after
failure of other treatments, which could explain the difference with our study. Recurrence after
radiofrequency was early and occurred in the first month, while in our study after healing at 6
months, only one relapse was observed.

Also, the presence of Crohn's disease was a criterion of good response. In our study, healing rate in
this subgroup was slightly higher, although not significant: 4 healed of 9 patients with Crohn’s
disease (44.4%) vs 13 healed on 40 (32,5%) in no Crohn. The laser, the other techniques that use this
same process of fistula wall destruction, seem to reveal the same tendency (35). In many studies,
Crohn's disease is a negative factor of the effectiveness of the obstruction treatments (36,37). These
new types of treatment could be interesting for this progressive and recurrent disease where a non-
aggressive treatment is preferable.

Regarding recent tract destruction techniques, laser, for example, was very promising in first studies
with initial healing rates between 71.4% and 90% (38,39). But the success rate was between 33% and
64.1% in subsequent studies (40,41). A recent French study showed healing in 45.6% of the 69
patients, with a median follow-up of 6.3 months (42). Unfortunately, these studies did not evaluate
deep healing by MRI. Laser and radiofrequency could have a very close efficacy with the same
strategy but it is possible that radiofrequency would have the advantage of a more localised
destruction and an easier passage of some complex curves because of its flexibility.

One advantage of our study was the evaluation of deep efficacy by MRI at 6 and 12 months in
clinically healed patients. Indeed, a fistula can close clinically but remain active in depth; an extinct
fistula on MRI has been shown to have long term healing. It is a marker of deep remission in Crohn's
disease (43). MRI evaluation is rarely performed in other studies as shown by these meta-analysis on
the laser technique (21). Our study shows an evolution of complete healing: 53.8% of patients
clinically healed at 6 months and 73.3% at 12 months. This could suggest a slow healing process.

The other advantages are the multicentric design, rarely done in the evaluation of other destruction
techniques (44). We assessed continence by the usual scores. Incontinence covers a wide variety of
symptoms and the use of reproducible scores is recommended. We observed an improvement of the
Wexner score from 2 preoperatively to 0.5 at 6 months. This improvement is probably related to the
decrease in leakage from the fistula itself after treatment. No new cases or worsening of pre-existing
anal incontinence were reported during the follow-up. This new sphincter-sparing technique
destroying the walls of the fistula does not seem to involve a risk of anal incontinence.

Most importantly, the number of joules used during the procedure was identified as a predictive
factor of success, regardless of fistula size. For future studies, the objective will be to optimise
cauterisation by increasing this parameter. Radiofrequency permits the disintegration of cells by
transforming them into dense connective tissue in a very localised way. Therefore, increasing the
power will probably allow low heat diffusion in the surrounding tissue and decrease risk for
underlying sphincters. Large, multi-operated fistulas and the number of previous repair attempts



were not significantly associated with a less favourable outcome in contrast to other techniques,
such as biological glue (18).

The limitation of this preliminary study was the small size of our population with a small sample size
for each of the subgroups, which did not allow for a multivariate analysis (factors predicting response
to treatment) and possibly a lack of statistical power. Future studies may analyse more specifically
results in one type of fistula, such as Crohn disease. In addition, a centre effect was found. The
treatment achieved healing in only 8.3% in one of the centres compared with 50% and 38% at 12
months in the other two (p: 0.049). We cannot explain this difference because the technique was
identical in all centres, except for the absence of bottom scraping in the centre with 50% healing and
the injection of iced saline before the procedure in the centre with 8.3% healing. In the centre with
the lowest rate of healing, the population had a — not statistically different — higher rate of complex
fistulas (41.7% versus 4.8% and 12.5%) and more previous sphincter-sparing treatment.

Conclusion

This first prospective study evaluating radiofrequency treatment in anal fistulas shows clinical healing
in 17 of 49 patients (34.7%) at one year with a centre effect. The clinical healing was confirmed by
MRI in 11 patients out of 15 (73,3%) at one year. This technique is minimally invasive, simple,
inexpensive and easy to learn. With a low morbidity, radiofrequency seems to be a new tool for
fistula treatment. In the future, optimisation of this technique is necessary. The increase in energy
during the procedure seems to be an essential point to be analysed.
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Table 1 - Demographic characteristics and description of fistulas

Gender 32 men (66%)
17 women (34%)
Age 22-82.6 (median: 51 years)

Classification by most severe stratum (n=49 patients)

11 LTS fistulas (22.4%)
21 HTS fistulas (42.9%)
8 C fistulas (16.3%)

9 CD fistulas (18.4%)

Classification by fistula type (n=58 fistulas)

14 LTS fistulas (24.1%)

35 HTS fistulas (60.3%)

3 supralevator fistulas (5.2%)
3 horseshoe fistulas (5.2%)

3Y fistulas (5.2%)

Median length (mm) by fistula type (n= 58 fistulas)

LTS fistulas: 30 mm (17-50)
HTS fistulas: 38 mm (15-80)
SL fistulas: 55 mm (18-85)
HH fistulas: 45 mm (30-60)
Y fistulas: 40 mm (40-40)
Total: 35 mm (15-85)

Largest median diameter (mm) by fistula type (n= 58 fistulas)

Fistulas LTS: 5 mm (2-8)
Fistulas HTS: 4 mm (2-8)
Fistulas SL: 6 mm (2-7)
Fistulas HH: 3 mm (2-4)
Y fistulas: 3.5 mm (3-4)
Total: 4 mm (2-8)

Description Crohn's disease (n=11 fistulas*)

Fistulas LTS: 3 (27.3%)
Fistulas HTS: 7 (63.6%)
Fistulas HH: 1 (9.1%)

Previous sphincter-sparing treatments (n= 58 fistulas)

No treatment: 42 (72.4%)

Biological glue: 5 (8.6%)

Biological glue + other: 1 (1.7%)

Biological glue + advancement flap: 5 (8.6%)
Rectal advancement flap: 1 (1.7%)

LIFT: 2 (3.4%)

Other: 2 (3.4%)

Preoperative anal continence (N=49 patients)

Absence of solid urgency: 93%
Absence of liquid urgency: 71.4%.
Absence of gas leakage: 46.9%.
No need for protection: 69.4%.
Presence of oozing 55.1%.
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Median Vaizey score: 5 (0-16)

LSI: low trans-sphincteric, HTS: high trans-sphincteric, CD: Crohn's disease, HH: horseshoe, SL: supralevator.
*9 patients : 8 patients with a single fistula and one patient with 3 fistulas.

Table 2 - Predictive factors of success and failure of treatment at 12 months

Healed fistulas at 12 Unhealed fistulas at 12 | Total p
months (n =17) months (n=32) (N=49)
Type of fistula 0.142
LTS fistulas 5 (45,5%) 6 (54,5%) 11 (22.4%)
HTS fistulas 7(33,3) 14(66,7) 21 (42.9%)
C fistulas 1(12,5) 7(87,5) 8(16.3%)
CD fistulas 4 (44,4) 5 (55,6) 9 (18.4%)
Median of joule (J) 2725,0 ) (825-8775) 1325,0 ) (425 — 7225) 1500 J (425 — 8775) p: 0,049
Number of previous treatments p: 0,396
(1) 15 (88,2%) 22 (68,8%) 37(75,5%)
2 1(5,9%) 7(21,9%) 8(16,3%)
1(5,9%) 3(9,4%) 4(8,2%)
Drained abscess? N:17 N: 31 N: 48 p: 0,181
o 7(41,2%) 19 (61,3%) 16 (54,2%)
10 (58,8%) 12 (38,7%) 22 (45,8%)
Diverticula > 5 mm drained? N=17 N: 30 N: 47 p: 0,925
?eos 11 (64,7%) 19 (63,3%) 30 (63,8%)
6 (35,3%) 11 (36,7%) 17 (36,2%)
Median of the maximum length N: 16 N =26 N=41 p: 0,638
(mm) 40 mm (30-60) 32,5(15-85) 36,5 (15-85)
Median of the maximum diameter N=15 N =26 N=41 p: 0,070
(mm) 5,0 (2-8) 4(2-8) 4,0 (2-8)
Gender p: 0,774
gizle 11 (33,3%) 22 (66,6%) 33 (100%)
6(37,5%) 10 (62,5%) 16 (100%)
Median age at time of procedure p: 0,181
45,9 (22 -82,6) 53 (24-79,0) 51,0 (22,0-82,6)

LSI: low trans-sphincteric, HTS: high trans-sphincteric, C: complex, CD: Crohn's disease,
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