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Abstract:

Background: Fistula in ano has been a troublesome

pathology to both patients and surgeons throughout surgical

history. Several techniques have been described for the

management of fistula-in-ano but all carry their own risks

of recurrence and incontinence. To overcome this problem, a

novel technique called distal laser and proximal ligation

(DLPL) was developed using a newly invented radial emitting

laser probe. This study is aimed to see the outcome in terms of

recurrence and incontinence of newly described technique. 

Materials and methods: This prospective study was conducted

in a single private institute in

The Dhaka city between January 2018 and July 2019. All

patients with fistula in ano of cryptoglandular origin are

included in this study and evaluated in outpatient

department. Fistulogram done beforehand only those with

recurrent fistula tract. Patients having fistula with chron’s

disease, abscess cavity, side tract or malignancy were excluded

from this study. A total of fifty two (52) male patients were

selected. All patients were followed up and results were

evaluated.

Results: The median age of the patients was 46 years (range

22-60 years), 39 patients were primary fistula, 9 patients were

recurrent fistula with history of previous fistula surgery and

4 patients were bilateral anal fistula. All patients underwent

DLPL (distal laser proximal ligation) operation by radial

emitting Laser probe. The mean follow up was 11 months

(range 6-24 months). Forty three out of 52 fistulas showed

primary healing (82.6 %) without any problem of anal

incontinence. Only 6 patients developed recurrent fistula

(11.53%) within 3 months of Surgery.

Conclusion: The use of a diode laser source and a radial

emitting laser probe in addition to conventional surgery in

treating different types of anal fistula for selected group of

patients is a very promising new technique in sphincter-

preserving anal fistula repair.
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Introduction: 

An anal fistula is a chronic phase of anorectal sepsis
and is characterized by chronic purulent discharge or
cyclical pain associated with abscess formation followed
by intermittent spontaneous decompression [1,.2].

Symptoms generally affect quality of life significantly
and they ranges from minor discomfort and discharge
with resultant hygienic problem to sepsis.

Over the past few decades many authors have presented
new techniques and case series in an effort to minimize
recurrence rates and incontinence complications but
despite more than two millennia of experience, fistula-
in-ano remains a perplexing surgical disease.[3,4]

  Treatment of fistula in ano is challenging [4,5]. Persistent
fistulas occur in up to 30% of cases following definitive
surgery despite many improvements in surgical skills
and technique [6.7]. The main reasons for surgical failure
are a missed and untreated internal opening, insufficient
drainage of the intersphincteric space, missed side tracks
and a persistent primary fistula track with remnants of
fistula epithelium or granulating tissue [8,9]

The goals in the treatment of an anal fistula are of
draining infection, eradicating the fistulous tract, and
avoiding persistent or recurrent disease while preserving
anal sphincter function[10,11]. Most anal fistulae are
simple and can be treated using a fistulotomy which
has a low recurrence rate and an acceptable rate of
morbidity with a success rate of up to100% [12-14].

However, for the more complex fistulae where a
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significant proportion of the anal sphincter is involved,
great concern remains about damaging the sphincter
and subsequent poor functional outcome,which is quite
inevitable following conventional surgical treatment [15-

16].  Over the last two decades, many sphincter-
preserving procedures for the treatment of anal fistula
have been introduced to minimize the injury of the anal
sphincters and preserving optimal sphincter function.
Among them, the ligation of intersphincteric fistula tract
procedure ( LIFT) appears to be safe and effective for
the complex anal fistula.[16] Advancement flap may be
considered the gold standard  treatment for a complex
anal fistula. However minor and major anal incontinence
has been found in up to 31% patients 12% of patients
respectively [17,18]. Even new other inventions such as
the anal fistula plug or fibrin glue showed poor and
variable healing rate (14%-74%) have not proven
successful in the long-term[16]. 

Despite the advent of many new techniques and
technologies perfect treatment of anal fistula that has
ensured acceptable healing rates while preserving
continence has still not been discovered.[19] Laser
ablation of fistula tract (LAFT) was introduced in 2011
as a new technique with high potential [20]. This
technique is based on ablation of granulation tissue in
the fistula tract by the use of a radial emitting laser
probe. Ablation of granulation tissue from the tract is
believed to allow healing of fistula tract. The technique
was developed to preserve sphincter integrity and
continence.[20,21,22]

DLPL(distal laser proximal ligation) is a sphincter
preserving novel technique which is a further
modification of LAFT has developed. Initial result
showed high rate of healing without impairments of
continence.      

This article aims to evaluate the effectiveness and
implementation of new sphincter preserving technique
the DLPL(distal Laser proximal ligation) used in the
management of anal fistulae.

Materials and Methods

Implementation: 

DLPL was implemented in our hospital after getting
proper training of our surgical team with certificate from
AMRI hospital Kolkata,India, in the use of this new
technique. A preliminary risk assessment was performed;
no serious risks were expected, and the procedure was
deemed as ‘low risk’. Patients follow up was carried out
up to 24 months after surgery.

Patient characteristics 

Patients were offered DLPL (Distal laser proximal
ligation) as a treatment option for their  fistula in ano at
the outpatient clinic between January 2018 and
December 2019, in the different private hospital in the
capital city of Dhaka. All patients were fully informed
about the novelty of the treatment and they were
informed about the technique that it is a relatively new
and has no long term follow up till now.They were offered
and discussed about the alternative options available
for treatment of fistula and all patients gave informed
consent. Digital rectal examination and other
preoperative assessment including fecal
incontinence(from patients history)  were recorded at
the outpatient clinic.Inclusion criteria were anal  fistula
of cryptoglandular origin. Exclusion criteria were Crohn’s
disease, presence of undrained collections or side tracts
and malignancy- related fistula. Preoperative fistulogram
was performed in recurrent fistula ( 9 patients) and
bilateral fistula ( 4 patients) for assessment of the fistula
tract and visualization of side tracts. As most of our

Fig.-1. Illustrations in coronal plane show classification fistula in ano according to Parks et al.[15]:

Intersphincteric, Transsphincteric,Suprasphincteric, and Extrasphincteric. Published in: “Imaging of Fistula in

Ano1” Halligan and Stoker Radiology Vol. 239, No. 1: 18-33©RSNA, 2006 [9].

Permission from RSNA, 23 Sept 2015.
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patients are poor and there was no facilities of doing
MRI in our hospital and reporting system of MRI is not
satisfactory so we could not do MRI in any patient in
this study. The primary outcome was the healing rate
after DLPL.A fistula was considered healed if the external
opening was completely closed, without signs of septis
or abscess. DLPL was considered unsuccessful if there
was a recurrence of the external opening after initial
healing or recurrence of symptoms after 12 weeks.
Secondary outcomes were postoperative fecal
incontinence (POFI), change in continence status, and
patient satisfaction.

Surgical technique:

All patients were given prophylactic antibiotic during
surgery but no formal bowel preparation was given.
Oral laxatives were given in the previous night in the
day of operation. All patients had spinal anesthesia and
all are operated in a lithotomy position. A disposable
plastic retractor was used for exposure of the anal canal.
The external opening was probed gently to identify the
fistula tract. The location of internal opening was
identified by injection of hydrogen peroxide or methylene

blue through the external opening or by gently probing
the fistula tract. A 1.5 to 2.0 cm curve incision was made
at the intersphincteric groove overlying the fistula tract.
The dissection is kept close to the external sphincter to
avoid cutting through the internal sphincter and
breaching the anal mucosa. After the intersphincteric
tract has been identified and dissected out, the tract is
ligated close to the internal sphincter. Secure ligation of
the intersphincteric tract close to the internal opening
is the key to success. The tract next to the suture site is
divided

The radial emitting laser fiber was used with a wave
length of 980nm to perform the laser ablation of distal
fistula tract. Laser energy of 12W was used to seal the
tract. The probe was withdrawn incrementally at a speed
of 100Joules/1cm to seal the tract, starting at the divided
point of fistula tract in the intersphincteric space. The
total energy (in Joules) used to seal the tract was
recorded. No additional treatment (flap or suture) was
used to close the internal opening. We did not perform
any dissection or curettage of the external part of the
fistula tract. All procedures were performed as day care
procedures. Postoperatively patients were prescribed
mild analgesic and oral laxatives  and were advised to
clean the external wound in the shower and take hip
bath 1–2 times daily and optionally after defecation.

Follow up

Healing of wound and fistula tract and postoperative
fecal incontinence was evaluated at our outpatient clinic
during follow-up at 1week, 3 weeks 6weeks and 12
weeks. Patients were instructed to visit the outpatient
clinic when symptoms of recurrence like pain, discharge
or signs of an abscess occurred. We also asked whether
they would choose DLPL again. Patients with healing
after 3 months were instructed to plan a new visit at our
outpatient clinic when symptoms occurred.

Results

A total 52 patients, all are male, mean age 46 years (
range 22-60 )  underwent DLPL with mean follow up of
11 months( range 6-24 ). Patients characteristics, fistula
types and outcome are described in tables. Thirty nine
(39) patients had a primary fistula, nine patients (9) had
a recurrent fistula and four patients had a bilateral anal
fistula. Forty three (43) of 52 patients healed primarily
(82.6% ).Three fistula had a minor complications( 5.7%)
which  heals ultimately within 8 weeks. Six patients

Fig.-2: Radial fiber has introduced within the fistula

tract for ablation of granulation tissue and subsequent

collapsed of remaining fistula tract. (It was a recurrent

fistula showing the scar of previous surgery)
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developed recurrent fistula (11.53%) in which four
patients was a history of previous fistula surgery, one
patient had a extrasphincteric high variety fistula and
other patient had a transsphincteric fistula following
complicated drainage of horseshoe abscess. Five
patients (9.6%) had a draining seton for a period of 6
weeks before surgery. No patient developed anal
incontinence during follow up.

Table-I

History of Previous Surgery in Study population (n=52)

Previous surgery frequency percent 

Abscess drain with seton  5 9.6
Fistulectomy/ Fistulotomy 9 17.3

Table-II

Park’s classification of fistula in study

population (n=52)

Type of fistula Frequency percent

Intersphincteric 41 78.84
Transphincteric 7 13.4
Suprasphincteric 2 3.84
Extrasphincteric 2 3.84
                                

Discussion:  

Anal fistula represents an important aspect of colorectal
practice but fistula treatment still remains challenging.
Unto 30% of fistula persist after surgery despite many
improvements in surgical skills and technique [20].
Optimal management is aimed at eradicating the fistula,
preserving the anal sphincter function, preventing
recurrence, and allowing an early return to normal activity
for the patient. Achieving these aims however,
represents a real challenge to the surgeon. Over the
years, many different surgical techniques have been
devised for sphincter-preserving anal fistula repair.
Many of these novel techniques do not result in
sustainably successful long term outcome [23,24].There

Fig.-3: The radial-emitting laser probe ‘‘FILACTM’’.

Source: presented with the permission of Biolitec AG,

Germany

Table-IV

Outcome

outcome Fistula healed Fistula not Percentage
n- (52) healedn-(52)

Healing 46  6  88.3

Outcome No recurrence Recurrence Percentage
n- (52) n- (52)

Recurrence  46 6 88.3

Outcome Number Percentage

Incontinence  Nil   Nil

Table-III

Result after DLPL in Study Group ( n=52)

No of   Healing Recurrence Incontinence Follow up/ Percent
Patient month

46 Yes Nil No 6-24 88.3

6 No yes No 3-6 11.7

(Separate table for each variable could be given. )
Fig.-4: Rate of recurrence

No recurrence

88.3%

Recurrence

11.7%
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are different reasons for fistula recurrence. Firstly, the
internal opening is often cited as a principal cause for
persistent/recurrent disease [21]. Secondly, the
intersphincteric space is often not adequately drained
and side tracks are frequently missed [24]. So appropriate
primary surgery has to be performed when patients
present with perianal abscesses or persistent fistulas.
(This are repeatations)

DLPL (distal laser proximal ligation) is a relatively new
technique for the treatment of perianal fistula. Our Initial
results are promising with high success rates shown
above. The lack of or very minimum pain, absence of
large wounds, relatively easy surgical technique (This
were not present in the results), and low impact on fecal
continence are all aspects which made DLPL an attractive
alternative to the already existing techniques in the
treatment of perianal fistulas. 

There are different reasons for persistent/recurrent
fistula mentioned above. One of the principal reasons is
improperly treated internal opening. In DLPL, fistulous
tract is ligated or transfixed securely closed to the
internal opening is the key to success. Another reason
of recurrent or persistent of the fistula is the presence
of epithelial remnants or granulation tissue in the
fistulous tract[25,26] and this is the main reason for the
use of laser ablation in the distal fistulous tract in this
study.

Usually persistent residual epithelium has been removed
either mechanically or destroyed chemically (most
commonly with hydrogen peroxide) [20]. The main
disadvantage of these methods is a lack of control of
their efficiency. For complete removal of persistent or
residual epithelium from fistulous tract it needs layout
or complete excision of fistulous tract. Both these
technique may causes injury to the sphincter muscle
whereas uses of laser  results in minimal trauma to the
sphincter muscle resulting with a reduced risk of
developing troublesome fecal incontinence [27]. In order
to destroy the fistula epithelium and to minimize the
trauma to the anal sphincter we performed sphincter-
preserving laser procedure (DLPL) for anal fistula repair
using a newly invented radial emitting laser probe.

The diode laser of 1,470 nm wavelength has an optimal
adsorption curve in water with a defined penetration
depth limited to 2–3 mm. The radial-emitted laser energy
results in an improvement in the control of tissue

radiation particularly when used intraluminally or in
hollow organs .With this novel laser technology, the
complications seen in fistula in ano or haemorrhoids
surgery have been essentially eliminated.

There are several advantages to using this new laser
technology in anal fistula repair. Firstly, the radial
application of energy destroys remnants of fistula
epithelium or granulation tissue in a predictable, reliable,
circular manner. Secondly, the laser power shrinks
surrounding tissue to obliterate the fistula track [27].

Thirdly, surgical trauma to the anal sphincter is
diminished due to the low infiltration depth of laser
energy. As a result, the incidence of persistent fistula
appears to be low and postoperative incontinence is
likely to be diminished although larger and longer term
studies are required. 

In conclusion anal fistula repair using a radial-emitting
laser probe (DLPL) is a very promising procedure in
sphincter-preserving anal fistula repair. The observed
healing rates along with the results of postoperative
continence are good without significant complications.
In the future, with the result of our preliminary findings
in this pilot study, it is our intention to incorporate other
institutions into a multicenter study to standardize the
technique.
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