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Purpose: Many techniques are used to treat fistula-in-ano (FIA). The major problems associated with conventional surgi-
cal techniques are postoperative complications like sepsis, incontinence, etc. Therefore, several sphincter-saving tech-
niques have been developed in recent years including laser diodes.
Methods: This study presents an early experience of the use of diode lasers with a capacity of 360° radial energy emission 
endofistula laser ablation (EFLA) of FIA to treat patients with primary low anal fistulas. The primary and secondary suc-
cess rates were assessed and the factors affecting these rates were evaluated in patients (n = 31) who presented with pri-
mary, uncomplicated, and low anal fistulas.
Results: Out of 31 patients, 19 (61.3%) were males and 12 (38.7%) were females with a mean age of 38.6 ± 11.5 years. 
Twenty-one patients (67.7%) had intersphincteric fistula, 9 (29.0%) had transsphincteric fistula, and 1 (3.2%) had supra-
sphincteric fistula. Thirteen patients (41.9%) had undergone some surgery in the past for FIA. Eleven patients (35.5%) 
developed postoperative complications. The patients had a low median pain score of 3 on the numeric pain rating scale. 
The primary success rate was 67.7% (21 of 31) and the secondary success rate was 80.0% (8 of 10) over a median follow-
up of 2 years. A significantly higher primary healing rate was observed in patients who did not undergo any prior surgical 
treatments (P = 0.01).
Conclusion: EFLA resulted in moderate primary and high secondary success rates and was not associated with major 
postoperative complications. Therefore, EFLA can be considered as a preferred noninvasive efficient technique for FIA 
treatment.
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INTRODUCTION

In recent decades, there have been many cases of anal fistula 
worldwide. Treatment of complex anal fistulas is difficult and is 
associated with the major problem of anal incontinence. For com-
plex fistulas, fistulotomy gives good results, but patients develop 

anal incontinence. This happens mainly in the high fistulas and in 
cases with a history of obstetric lesions, chronic diarrhea, and/or 
Crohn disease [1, 2]. In the current scenario of clinical develop-
ment, the quality of life of the patients is given the utmost impor-
tance. Therefore, recently several alternative minimally invasive 
sphincter-saving techniques were developed to minimize anal in-
continence [3]. The techniques include ligation of the sphincteric 
fistula tract (LIFT), fistula clip closure techniques, advancement 
flap, video-assisted anal fistula treatment (VAAFT), biological 
glue, anal fistula plugs, over the scope clip (OVESCO), and a vari-
ety of injected materials. However, studies have shown that sus-
tained healing with these techniques is below 50% [3, 4]. There-
fore, an ideal anal fistula treatment should focus on sepsis re-
moval, healing of the tract, as well as preserving the sphincters 
and continence. 

Recently a laser-based device, ‘Fistula Laser Closing’ (FiLaC) 
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(Biolitec AG, Jena, Germany), was used for the endofistular man-
agement. The use of laser in the treatment of anal fistula is a new 
concept and was only described recently in a pilot study [5]. This 
minimally invasive technique utilizes laser energy to carry out the 
process. A radial fiber emits laser beam into the fistula track caus-
ing the tissue to shrink, thus helping in the sealing process. The 
closure of the internal opening is achieved by an endorectal flap. 
Therefore, the FiLaC simultaneously destroys the epithelium of 
the fistula and the remaining fistula tract [5]. As the main reason 
for the failure of the previously used techniques is the persistence 
of fistula tract or leftovers of fistula epithelium, this new technique 
aims at eliminating the fistula tissue in a circular manner and sub-
sequently destroys the fistula tract by shrinkage using the laser 
energy [6].

This study presents an early experience of the use of diode lasers 
with a capacity of 360° radial energy emission endofistula laser 
ablation (EFLA) of fistula-in-ano (FIA) to treat patients with pri-
mary low anal fistulas.

METHODS

The study included 31 cases within a period of 3 years (July 2016–
August 2019). The study was approved by the Institutional Ethics 
Committee of Zoram Medical College in Falkawn, India (No. 
ZMC/2018/08). All the participants provided written consent for 
the procedure and follow-up. The study included patients (age, 
15–64 years) who presented with primary, uncomplicated, and 
low anal fistulas. Patients with complex high anal fistulas, associ-
ated with any other syndromes including inflammatory bowel 
disease and/or with comorbidities including diabetes mellitus, 
chronic constipation, immune-compromised state, any perianal 
infections, and any other perianal diseases were excluded. Also, 
patients aged above 60 years were excluded as older patients are 
more likely to have comorbidities and age may affect the process 
of healing.

According to Park’s classification, each of the cases was classified 

as intersphincteric fistula (IF), transsphincteric fistula (TF), su-
prasphincteric fistula (SF), and extrasphincteric fistulas. Magnetic 
resonance imaging fistulogram was used as the gold standard for 
diagnosis and classification. Each of the cases was assessed for the 
length of the fistulous tract and determined for the presence of 
multiple tracts. All the cases were evaluated for postoperative 
pain, length of hospital stay, bowel movement, and other postop-
erative complications, including bleeding, urinary retention, and 
fecal incontinence. 

Procedure
The patients were treated with a radial fiber under spinal anesthe-
sia. The external and internal orifices of the fistula track were 
cleaned using a curette, and then the identified orifices were irri-
gated using povidone-iodine and saline. A 3/0 Mitsu AB suture 
(triclosan coated Polyglactin-910, Meril Life Sciences, Vapi, India) 
was used to close the internal orifice of the internal sphincter 
muscle, and then the laser probe was inserted through the peri-
neal opening. In the SFs, the laser probe was inserted first from 
the internal opening till it reached the turning point of the fistula 
track. Then the transmuscular fistula component was obliterated 
or closed by continuously retracting the laser fiber at a rate of 1 
cm per 3 seconds (Fig. 1). A 3/0 Mitsu AB suture was used to 
close the internal opening, and then the subcutaneous part of the 
fistula track was treated with the laser through the outer opening. 
The Leonardo DUAL 45 diode laser (Biolitec AG) was used (Fig. 
2) to insert the laser probe through the perineal fistula opening. 
Either a mucosal advancement or an anodermal flap was created 
to close the internal opening. No restriction in the diet was fol-
lowed postoperatively. However, the patients were prescribed 
stool softeners for 2 weeks after surgery. Patients were evaluated at 
24 hours, 7 days, and 30 days postoperatively and followed up for 
up to 3 years.

Permanent healing was defined as complete disappearance of all 
the symptoms at 1 year and no recurrence of the disease verified 
clinically, protoscopically, and endosonographically. Also, if there 

Fig. 1. (A) The 360° FiLaC (Biolitec AG, Jena, Germany) laser fiber was inserted into the fistula track. The red light indicates the tip of the fi-
ber inside the rectum. Laser was kept on stand-by and all necessary safety precautions were checked before firing. (B) The laser was activated 
by firing and then pulling out 1 cm per 3 seconds.
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was no need for other interventions. If permanent healing was 
achieved after the first EFLA laser treatment, it was defined as 
primary healing/success and if permanent healing required a re-
peat surgical intervention after the first EFLA treatment failed, it 
was called secondary healing/success.

Statistical analysis
Statistical analysis was performed using the IBM SPSS Statistics 
ver. 21.0 (IBM Corp., Armonk, NY, USA). Shapiro-Wilk normal-
ity test was performed to check the distribution of the continu-
ous variables. Categorical variables were presented as number (%) 
and continuous variables as mean ± standard deviation or me-
dian ± interquartile range, as appropriate. Categorical variables 
were compared using Pearson chi-square test or Fisher exact test, 
as appropriate. Continuous variables were compared by Student t-
test. A P-value of < 0.05 was considered statistically significant.

RESULTS

A total of 45 patients were initially enrolled for the study out of 
which 31 patients fit the inclusion criteria and the rest were ex-
cluded. Table 1 explains the exclusion of a total of 14 patients from 
the study. 

Table 2 describes the demographic and clinical details of the pa-
tients. Out of 31 patients, 19 (61.3%) were males and 12 (38.7%) 
were females. The mean age of the patients was 38.6± 11.5 years 
(range, 18–64 years). The mean body mass index (BMI) was 
25.2± 1.91 kg/m2. The highest number of patients had IF (n= 21, 
67.7%) followed by TF (n= 9, 29.0%) and only 1 of the patients 
had SF (n= 1, 3.2%). Eleven of the patients (35.5%) were smokers.

Out of 31 patients, 13 (41.9%) had undergone some form of sur-
gery in the past for FIA. Five of them (16.1%) had undergone fis-

tulectomy, 3 (9.7%) had undergone LIFT, 3 (9.7%) had undergone 
Kshar Sutra, 1 (3.2%) undergone seton, and 1 (3.2%) had under-
gone some unknown surgery in the past.

Numeric pain rating scale (NPRS, 0–10) was used to rate the 
pain among patients where 0 depicts zero pain, 5 depicts moder-
ate pain, 10 depicts the worst pain. Patients (respondents) were 
asked to report pain intensity ‘within the last 24 hours’ postopera-
tively. The minimum median length of stay was 1 day. The pa-
tients had a low median pain score of 3 on the NPRS. The postop-
erative complications are listed in Table 3.

Seven patients (22.6%) had hemorrhage, 3 (9.7%) had surgical 
site infection, and only 1 (3.2%) patient showed urinary retention. 
Recurrence was seen in 3 patients (9.7%). The median follow-up 

Table 1. Exclusion of cases

Criteria No. of patients (n = 14)

Complex high anal fistulas 5

Age more than 60 yr 1

Patient with other syndromes including 
inflammatory bowel disease

2

Diabetes mellitus 3

Chronic constipation 1

Immunocompromised state 1

Perianal infections 1

Table 2. Baseline patient characteristics

Characteristic Value (n = 31)

Sex

   Male 19 (61.3)

   Female 12 (38.7)

Age (yr) 38.6 ± 11.5 (18–64)

Body mass index (kg/m2) 25.2 ± 1.91

Diagnosis

   Intersphincteric fistula 21 (67.7)

   Transsphincteric fistula   9 (29.0)

   Suprasphincteric fistula 1 (3.2)

Smoking

   Yes 11 (35.5)

   No 20 (64.5)

Surgery in past 13 (41.9)

   Fistulectomy 5 (16.1)

   Ligation of Intersphincteric fistula tract 3 (9.7)

   Kshar Sutra 3 (9.7)

   Seton 1 (3.2)

   Unknown 1 (3.2)

Values are presented as number (%) or mean ± standard deviation (range).

Fig. 2. Leonardo Dual 45 diode laser (Biolitec AG, Jena, Germany); 
dual wavelength of 980 and 1,470 nm.
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period was 2 years.  
The primary success rate was 67.7% (21 of 31) and the second-

ary success rate was 80.0% (8 of 10), and 20.0% (2 of 10) were in-
tractable cases. Compared to the patients with a history of prior 
surgical treatments, statistically significantly higher primary suc-
cess rate was observed in patients who did not undergo such prior 
surgical treatments (P= 0.01). The odds of primary success rate 
were 12.8 times higher in patients with no history of prior surgi-
cal treatments compared to those who underwent such treat-
ments (Table 4). There was no significant difference in the age 
and BMI among the patients who underwent the first EFLA laser 
treatment.

DISCUSSION

In the present study, we evaluated the minimally invasive EFLA as 
a treatment technique for the management of FIA and observed 
that EFLA was associated with a moderate primary success rate 
and high secondary success rate with very less or no postoperative 
complications. 

The simple FIA can be easily managed by open fistulotomy with 
promising healing rates; however, the treatment of complex FIA 
remains a challenge [6]. The major challenges associated with the 
management of complex FIA using conventional methods are the 
recurrence and incontinence due to loss of sphincter function. 
Continuous efforts by clinicians have been in play to develop 
sphincter-preserving techniques to overcome the high incidence 
of incontinence associated with fistulotomy [7].

Several surgical procedures have been utilized to treat FIA such 
as LIFT, advancement flaps, and injection of biological glues like 
fibrin, fistula plug, VAAFT, OVESCO, and FiLaC [8-10]. 

In the past few decades, the laser has gained popularity in the 
management of many diseases. The first use of laser in the treat-
ment of proctological disease dates back to 1981, when CO2 laser 
was first used to core-out cryptoglandular anal fistula tracks [11]. 
In 2011, FiLaC was for the first time used as a sphincter-preserv-

ing procedure [5]. FiLaC uses a laser probe emitting laser energy 
radially producing heat that denatures the tissues in the fistula 
track ultimately obliterating the fistula track by shrinkage. FiLaC 
causes minimal damage to the sphincter complex hence the 
sphincter is preserved [5]. 

Although mixed outcomes reported, FiLaC is considered as a 
treatment of choice by many clinicians and investigators. The 
healing rates of FiLaC in treating FIA have been reported to be 
varying in different studies with a range of 71% to 82% over a 
mean follow-up period of 30 months [5, 12-14]. In a meta-analy-
sis, the mean primary success rate was reported to be 67.3% [15]. 

A recent study reported the treatment outcomes of a group of 
117 FIA patients by FiLaC procedure. The primary success rate 
was estimated over a follow-up period of more than 2 years. The 
reported overall primary success rate was 64.1% and the second-
ary success rate was 88% irrespective of the fistula type [16]. In 
the present study, we also observed a higher secondary success 
rate (80.0%) than the primary success rate of 67.7% over a median 
follow-up period of 24 months, which is consistent with already 
published reports.

The success rate observed in the present study is comparable 
with the success rates of other sphincter-saving techniques such 
as LIFT (mean success rate of 71%) and VAAFT (mean success 

Table 4. Evaluation of factors affecting primary success rates after 
EFLA treatment

Variable
Primary healing

P-value OR (95% CI)
Yes No

Age (yr)a 36.7 ± 10.2 42.5 ± 13.7 0.20a

BMI (kg/m2)a 25.0 ± 2.03 25.5 ± 1.65 0.49a

Sex 0.7

   Male 12 (63.2) 7 (36.8)

   Female 9 (75.0) 3 (25.0)

Diagnosis 0.54

   IF 13 (61.9) 8 (38.1)

   TS 7 (77.8) 2 (22.2)

   SF 1 (100) 0 (0)

Smoking 0.42

   Yes 6 (54.5) 5 (45.5)

   No 15 (75.0) 5 (25.0)

Surgery in past 0.01

   Yes 5 (38.5) 8 (61.5) 0.08 (0.01–0.50)

   No 16 (88.9) 2 (11.1) 12.8 (2.02–81.0)

Values are presented as mean ± standard deviation or number (%) unless speci-
fied otherwise. 
EFLA, endofistula laser ablation; OR, odds ratio; CI, confidence interval; BMI, body 
mass index; IF, in-tersphincteric fistula; TS, transsphincteric fistula; SF, supra-
sphincteric fistula.
aBy Student t-test.

Table 3. Postoperative assessment

Parameter Value (n = 31)

Pain 3 ± 3 (2–6)

Length of stay (day) 1 ± 1 (1–4)

Bowel movement (postoperative day) 1 ± 1 (1–3)

Complications

   Hemorrhage 7 (22.6)

   Surgical site infection 3 (9.7)

   Urinary retention 1 (3.2)

Recurrence 3 (9.7)

Follow-up (yr) 2 ± 2 (1–3)

Values are presented as median ± interquartile range (range) or number (%).
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rate of 82%) [8, 17]. It is highlighted in previous studies that there 
is no effect of patient’s demographic characteristics like age, sex, 
etc on the primary and secondary success rates. However, the pri-
mary success rate is reported to be significantly higher in patients 
with intersphincteric-type fistulae [16]. In accordance with these 
observations, there was no effect of patient demographic charac-
teristics such as age, BMI, gender, type of fistula, smoking habits, 
etc. on the primary success rates in the present study as well.

Pain and rectal tenesmus are the major postoperative complica-
tion reported associated with FiLaC treatment. Most studies have 
reported no major complications arising due to FiLaC [14]. In 
consistence with these reports, in the present study, we also did 
not observe any major postoperative complications. The most 
common postoperative complication was hemorrhage observed 
in 22.6% of patients. The recurrence was very low as 9.7% seen in 
only 3 patients in the median follow-up period of 2 years. Recur-
rence occurs early after FiLaC treatment due to the ligation of the 
epithelial tissue remnants of undetected secondary tracks before 
the denaturing effects of the laser come into play [12, 14].

The major drawback of FiLaC is the requirement of expensive 
accessories compared to other sphincter-preserving techniques. 
However, despite its high cost, the diode laser platform has advan-
tages such as it is portable and has several other usages in surgery. 
For example, the laser diode can be used to treat varicose veins. 
Therefore, this machine can be shared for many other purposes 
thereby reducing the overall expenditure. Also, they are less costly 
than the fistula plugs [14]. Another drawback of this technique is 
that this technique is a blind procedure and there are chances of 
missing some secondary tracks [16].

The major limitation of the present study is the small sample 
size. Extensive prospective studies with a large sample size should 
be performed to further evaluate the success of EFLA in treating 
FIA. The present study included patients with simple low anal fis-
tula with no other comorbidities as inflammatory bowel diseases, 
specifically Crohn disease. Further studies are required to evalu-
ate the effectiveness of FiLaC in complex cases with other comor-
bidities.

In conclusion, despite the limitations such as the chances of 
missing out secondary tracks and involved costs, EFLA represents 
a minimally invasive first-line treatment strategy for the manage-
ment of fistula. EFLA is a safe procedure associated with less post-
operative complications. It shows moderate to high success rates 
irrespective of FIA type and most importantly preserves the 
sphincter complexity. However, we cannot deny the fact that these 
minimally invasive techniques such as EFLA can be used for se-
lective cases and there is always a role of open surgeries or more 
invasive methods in case of failure of lesser invasive surgeries.
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