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High-Intensity Laser Therapy — An Option for
Managing the Pain in Anal Fissures

CrossMark
Sonia Cristina Cordeiro Time'?**™~, Ana Carolina Buffara Blitzkow** ', Fabricio Doin Paz de Oliveira®?

, Luana Perondi® ™, Elisa Treptow Marques?, Abel Botelho Quaresma® ~, Marcelo Marciano’, Rodnei Bertazzo

Sampietro®?

'Coloproctology Department, Hospital Santa Cruz rede Do’r, Curitiba, Parand, Brazil

2Coloproctology Department, Vita Batel Hospital, Curitiba, Parana, Brazil

3Academia do Laser (ADL) Concordia, Santa Catarina, Brazil

“General and Digestive Surgery Department, Santa Cruz Hospital — rede Do’r Hospital, Curitiba, Parana, Brazil
SCenter for Inflammatory Bowel Diseases and Coloproctology- Sao Camilo Hospital, Concordia, Santa Catarina, Brazil
*UNOESC, Medicine Faculty, Center of Inflammatory Bowel Diseases and Coloproctology, Joagaba, SC, Brazil
’Santa Casa de Misericérdia de Votuporanga - Votuporanga, SP , Brazil

*Correspondence to
Sonia Cristina Cordeiro Time,
Email: sonia.time@gmail.com

Abstract

Introduction: Anal fissures (AFs) are a prevalent pathology. Although internal lateral
sphincterotomy is still the gold-standard surgery for treating chronic AFs, this procedure is
associated with a considerable risk of anal incontinence. This study describes an alternative
and minimally invasive technique for treating AFs using photobiomodulation and a high-power
diode laser-fissure treatment (LFT) and highlights initial results pertaining to pain.

Methods: This retrospective study focused on 38 patients treated with LFT on an outpatient basis
at three different hospitals in different states of Brazil (Santa Catarina, Parana, and Sao Paulo).
The objective was to evaluate the effects of LFT treatment on AF patient pain following the
procedure. The Friedman test was used to identify the effects of LFT treatment over time (DO,
D7, D15, D30, and D60) on postoperative pain intensity using the visual analogue scale (VAS).
Complications and incontinence rates were also analyzed.

Results: Roughly two-thirds of the patients (66%; n=25) were male. The median age of the
cohort was 49. Constipation was described by 32% of the patients, 13% were smokers, and
21% had recently used opioids. In 92% of the cases, the AF was localized posteriorly. Skin
tags were present in 27% of the cases, and 26% had recently undergone a previous orificial
surgery. A significant reduction in pain was observed over time in the intensity of postoperative
pain measured by the VAS. Prior to surgery (DO), the patients’ mean VAS score was 4.1; it
progressively decreased to 0.1 on the 60™ postoperative day (P<0.05). There was no significant
change in fecal continence at the end of the 60-day follow-up period. Minor complications
occurred in 7.9% of the patients (2.6% hemorrhoidal thrombosis, 2.6% skin tag, and 2.6%
“failure”).

Conclusion: Our results suggest that treating AFs with laser therapy results in a significant
reduction in pain intensity over time without interfering with anal continence.

Keywords: Fissure-in-ano; Low-level light therapy; Laser therapy; Colorectal surgery.

Received: June 18, 2024
Accepted: September 11, 2024
ePublished: October 23, 2024

Introduction reducing anal spasms, and healing tissue. Conservative

Anal fissures (AFs), or fissures-in-ano, are a prevalent
pathology in proctology. With a lifetime incidence of 7.8%
and approximately 350000 new cases di60 agnosed each
year in the United States, this condition requires effective
treatment.'”

The most common symptom of AFs is intense and
debilitating anal pain during evacuation.*” Although
most AFs are healed by conservative means, there is a
significant proportion of fissures that become chronic and
can negatively impact a patient’s quality of life.**

The treatment of acute fissures is aimed at relieving pain,

management with stool softening and analgesia is typically
the first course of treatment.* Glyceryl trinitrate, topical
diltiazem, and nifedipine can be attempted to reduce
pain and anal spasms. In cases of chronic disease, local
injections of botulinum toxin or surgical interventions,
such as lateral intern sphincterotomy for definitive
management, may be considered when conservative
therapy fails. However, surgical treatment still carries with
it a considerable risk of fecal incontinence."**°

In recent years, new procedures have been proposed
for treating AFs without injuring the anal sphincter.'"®
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Minimally invasive laser energy methods are emerging
and becoming more prominent in the literature."**” This
study describes photobiomodulation for AFs using a high-
power laser. This technique is an example of laser-fissure
treatment (LFT). We focused on pain relief in the case of
both acute and chronic AFs. This study has focused on the
pain since this symptom in Afs is usually intense and can
be debilitating.'®

Methods

This retrospective study was conducted with patients
treated with LFT between March 2019 and February 2024.
The study was approved by the Research Ethics Committee
of the Universidade do Oeste de Santa Catarina, UNOESC
(“Plataforma  Brasil” 63897722.9.0000.5367). Three
colorectal surgeons performed outpatient treatment on
38 patients at three hospitals in different states in Brazil
(Santa Catarina, Parand, and Sao Paulo).

All of the patients were older than 18 years and had
AFs detected upon physical examination. Those fissures
could be acute, chronic, or postoperative; pain, localized
in the anterior or posterior medical line, was the patients’
leading complaint. All of the patients included in this
study underwent a high-power laser treatment session.
The treatment proposal was offered by an attending
coloproctologist and accepted by each patient.

Patients with anal fistulas, inflammatory bowel disease,
malignancy, infectious diseases, diagnosed sexually
transmitted infections, or fissures located not on the
anterior or posterior midline were excluded from this
investigation.

Although this study was carried out in a multicentric
manner, our approach was still standardized. We
focused on a group of surgeons who all trained in laser
coloproctological surgery at the same educational
institution. These individuals also currently serve as
the teaching staff of that institution. The same laser
parameters were used in all of the surgeries.

A diode laser (Neo-V, Neolaser, Israel) with a flat probe
operating at a wavelength of 1470 nm with a 600-pm fiber
and 1-2 W of power was applied intraoperatively 3 mm
above the lesion. The scanning method involved a fluency
of up to 30 J/cm?. Figure 1 shows images of the procedure
and the appearance of AF on D0 and D14.

During the postoperative period, the patients were
given ketorolac (10 mg, sublingually), three doses per
day, for pain management. Dipyrone (1 g, orally) was also
given the first three days postoperatively.

All patients were contacted 7, 15, 30, 60, 90, and
180 days (by face-to-face consultation or telephone)
after their procedure. Epidemiological data, smoking
status, medication use, and information about previous
constipation from the patient’s medical records were
collected. The primary objective of this study was to
evaluate pain intensity using the visual analogue scale

Figure 1. Panel A: Anal fissure prior to treatment; Panels B and C: Laser
Photobiomodulation (LFT); Panel D: Anal Fissure 14 Days After Treatment
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Figure 2. Visual Analog Scale

(VAS).

The VAS is a proven subjective tool for measuring
pain.” Users select a value on a continuum between 0
and 10, corresponding to “no pain” and “worst pain”
(Figure 2)."°

In addition, healing (i.e., the absence of the previous
wound in the anoderm), recurrence (i.e., the return of
symptoms and lesions within 90 days), and alterations in
anal continence were recorded. The Wexner Score (the
Cleveland Clinic Fecal Incontinence Severity Scoring
System; CCIS) was used to measure fecal incontinence.
The Wexner Score ranges from 0-20, where 0 is perfect
continence and 20 is complete incontinence (Table 1). %
Complications were also classified and detailed by using
the Clavien-Dindo system.?'

Statistical Analysis

A Friedman test was employed to compare changes in the
VAS scores over time. Dunn-Bonferroni post hoc tests
were also used to evaluate the differences between scores
and baseline values. The significance level was set at 0.05.
IBM SPSS Statistics for Windows (version 21.0, Armonk,
NY, USA) was used for the analyses.

Results

Table 2 lists the sample characteristics and demographics.
Of the patients, 26% had recently undergone orificial
surgery. Hemorrhoidectomy was the most common
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Table 1. Wexner Score?®

Table 2. Sample Characteristics and Demographics

Frequency Characteristic N=38
Type of incontinence
Never Rarely Sometimes Usually Always Gender
Solid 0 1 2 3 4 Female 13 (34.2%)
Liquid 0 1 2 3 4 Male 25 (65.7%)
Gas 0 1 2 3 4 Age (y) (median, range) 49 (19-74)
Wear pad 0 1 2 3 4 Constipation 12 (31.5%)
Lifestyle alteration 0 1 2 3 4 Smoker 5 (13.1%)
Opioid use 8 (21.0%)
procedure (n=4), followed by fistulectomy (n=3), rubber Localization of AF
band ligation (n=1), bowel transit reconstruction (n=1), A 3 (7.9%)
and fistulotomy (n=1). The mean duration of patients’ , .
symptoms was 19 months (range: 1-144 months; Table 2). rosteror B o
The patients’ VAS scores were compared over time, Skin tags before surgery 726:9%)
and we investigated how they evolved from DO (baseline) Previous orificial surgery 10{26.3%)
(Table 3). A progressive decrease in the mean score was Hemorrhoidectomy 4(10.5%)
noted over time. The Friedman test revealed a significant Fissurectomy 3 (7.9%)
difference over time (x*=109.078, df=4, P<0.0001). Rubber band ligation 1(2.6%)
Dunn-Bonferroni multiple comparisons showed a Bowel transit reconstruction 12.6%)
significant difference at all times compared with the Fistulotomy -

baseline (P <0.05). Prior to surgery (D0), the mean VAS
was 4.1; it progressively decreased to 0.1 on the 60™
postoperative day (P <0.05).

Table 4 shows the surgical complications and
recurrence. We found 2.6% of hemorrhoidal thrombosis
and 2.6% of anal skin tags. There was one “failure” case
(2.6%) in a patient with a prior healing defect from a
previous surgery. The low recurrence rate (2.6%) after
90 days demonstrates the efficacy of the treatment, even
in cases of skin tags. All complications were classified as
grade I using the Clavien-Dindo system. On day 60 post-
op, there were no reports of fecal incontinence according
to Wexner Scale.

Discussion

Anal fissures are difficult to treat; they present a challenge
to colorectal surgeons. Although non-surgical methods
usually successfully treat more than 90% of acute fissures,
this rate decreases to 34% with chronic fissures that have
persisted for more than six months.?

Efforts are focused on finding a medical treatment or
non-invasive intervention that is as successful as surgical
treatment for treating AFs and achieving fissure healing,
muscle relaxation, and consequent pain relief. Numerous
techniques have been proposed, including potent
analgesics, nitrites, botulinum toxin, electrostimulation,
and caudal epidural injections.>*>7%¢

The most important factor affecting the choice of
treatment of AFs is whether the cleft is acute or chronic;
nearly 60% of colorectal surgeons opt for topical nitrite
or botulinum toxin in cases of both acute and chronic
fissures.?”

However, the efficacy of topical agents remains
uncertain. A recent systematic review and meta-analysis

Time since diagnosis (median, range) 19 (1-144) months

of 37 studies highlighted low-certainty evidence that
topical nitrates are an effective treatment for anal cleft
healing and pain reduction compared with placebo
options.?® Despite the widespread use of topical diltiazem,
more evidence is necessary to establish the efficacy of
calcium channel blockers compared with placebos.?

Botulinum toxin has been described in several studies
as a minimally invasive and safe treatment for the
management of chronic AFs, particularly in patients
at risk of incontinence. This treatment has several
advantages over other methods.?” However, some studies
have documented progressive recurrence over time, with
lower cure rates than what was initially reported.*® These
results may be related to the toxin’s reversible effect and
the disease’s natural history. In a recent meta-analysis,
botulinum toxin was not found to be superior compared
with topical treatments.*

Neurostimulation techniques, such as posterior tibial
nerve stimulation, have been shown to rapidly alleviate
pain and facilitate fissure healing, particularly in the short
to medium timeframe.*! This non-invasive intervention is
associated with a low risk of complications, rendering it
an appealing choice for patients. However, research has
indicated that the long-term efficacy of neurostimulation
in improving the symptoms of AFs may not be as high as
that of lateral internal sphincterotomy.**

Internal lateral sphincterotomy is an effective procedure
and is still the gold standard surgery for chronic AFs
that did not respond to conservative treatments. This
procedure results in healing in more than 90% of
patients.>'*"* However, internal lateral sphincterotomy
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Table 3. Visual Analog Scale Scores Over Time

Measure Time (days) Average+SD Median(Q1-Q3) Minimum Maximum P Value*
VAS DO 4.1+£2.3 4 (2-6) 0 8

VAS D7 23+1.9 2 (0-4) 0 6 0.0118
VAS D15 0.8+1.2 0(0-2) 0 4 <0.0001
VAS D30 03+1.0 0 (0-0) 0 4 <0.0001
VAS D60 0.1+£0.7 0 (0-0) 0 4 <0.0001

Abbreviations: VAS, visual analog scale; SD, standard deviation; Q1, first quartile; Q3, third quartile.

* Statistical significance P<0.05

Table 4. Surgical Complications and Recurrence

Characteristic (N=38) No. (%)
Complication type 3(7.9
Hemorrhoidal Thrombosis 1(2.6)
Skin tags 1(2.6)
“Failure” 1(2.6)
Complication classification®

Grade | 3 (100)
Grade Il 0 (0)
Grade Il 0 (0)
Grade IV 0 (0)
Grade V 0 (0)
Recurrence 1(2.6)
Incontinence after the procedure 0 (0)

* Complications according to the Clavien-Dindo system.?'

is associated with an incontinence rate of approximately
4%.” A systematic review reported that internal lateral
sphincterotomy is associated with the highest rate of
healing and should be considered the primary treatment
option after initial therapies with botulinum toxin
or medical management prove to be unsuccessful.®®
Additionally, botulinum toxin exhibits comparable
effectiveness to medical treatments.?®

Continence-related problems are the most serious
complications of lateral sphincterotomy.”® More and
more studies in recent years have focused on less-invasive
methods which are less likely to result in incontinence.
Lasers are being increasingly used in cases of benign
anorectal conditions with good results.'*'%*'-3¢ Lasers show
promising results and may represent a viable alternative
for managing AFs.'*3*%

Using high-power lasers, such as laser diodes, in a non-
focal manner or with lower power achieves the same
modulatory effects as low-power lasers.”” An in vitro study
of the photobiomodulation achieved by the laser diodes
in mesenchymal cells demonstrated a reduction in the
inflammatory process and maintenance of cell viability
through the positive effect of the laser on the production
of IL-10 (anti-inflammatory) and VEGF (regulator of
tissue angiogenesis).”

Unlike other laser surgeries (e.g., hemorrhoidectomy
and pilonidal disease laser surgery), LFT is not associated

with tissue ablation.’>* The responses to the use of light
occurs via the respiratory cycle at the cellular level;
cytochrome ¢ oxidase present in the mitochondria as
chromophores leads to increased synthesis of adenosine
triphosphate (ATP), RNA, and proteins, increased
oxygen consumption, boosted mitochondrial membrane
potential, NADH and ATP synthesis, the production of
oxygen free radicals, and the release of nitric oxide.**
Nitric oxide is the primary inhibitory neurotransmitter
that mediates the neurogenic relaxation of the anal
sphincter and is one of the main mediators released by
the tissue’s response to light.”*!

Conventionally, the photobiological effects of laser
radiation can be divided into short-term and long-term.
Short-term responses are those in which the effect can be
observed within a few seconds or minutes of irradiation.
On the other hand, long-term effects occur within hours
or even days after the conclusion of irradiation and
typically involve new cell biosynthesis, especially during
the proliferative phase of inflammation. ¥

The tissue repair process is complex and comprises
vascular and cellular changes, epithelial and fibroblast
proliferation, collagen synthesis and deposition, elastin
and proteoglycan production, revascularization, and
wound contraction.”? Laser therapy produces trophic-
regenerative, anti-inflammatory, and analgesic effects,
in addition to generating an increase in mitochondrial
activity and a consequent increase in ATP, vasodilation,
protein synthesis, a decrease in prostaglandin levels,
an increase in cell mitosis and migration, and the
proliferation of keratinocytes and neoangiogenesis.*

Using high-power lasers has become a common practice
for wound treatment in various medical specialties.”>**
By combining different laser energies, it is possible to
increase the depth of the photobiomodulation without
promoting thermal injuries.* The literature has reported
fluencies ranging from 4 J/cm? for class III lasers to 80 J/
cm?® for class IV lasers. *

Although our understanding of the mechanisms of
action of photobiomodulation is far from complete, we
have learned that antimicrobial efficacy does not appear to
be affected by the resistance of the germs to antibiotics and
does not select resistant germs after repeated applications.
These findings are extremely valuable for contaminated
areas, such as those with proctologic diseases. * However,
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there have been few studies pertaining to the use of lasers
for treating AFs. 1417333

In 2015, Nasr Esfahani et al published a retrospective
clinical study examining the use of the carbon dioxide
laser fractional technique to treat 25 patients diagnosed
with chronic AFs.'"* The procedure involved removing
fibrotic and granulation tissues by laser beaming the
base and edges of the fissure. The CO laser was used
continuously (power: 15-18 W and 4 mm in depth).
Significant improvements were observed in pain, bleeding,
and constipation. None of the patients experienced
recurrence, fecal incontinence, or an inability to control
gas passage during the 1-year follow-up period.**

In 2016, Fateh et al studied 300 patients and compared
the results of surgery with the use of a diode laser.* The
team found that the average healing time and pain response
were not significantly different between surgery (lateral
intern sphincterotomy) and laser therapy in the first and
third months. However, the two patient groups differed
significantly in their pain response in the sixth month,
and the laser-treated group remained asymptomatic.
These findings suggest that while the short-term results
are similar between surgery and laser therapy, the latter
yields more satisfactory long-term results than cleft
surgery, with fewer associated complications. Fateh et al.
did not specify the power of their laser.**

In 2017, Pappas and Christodoulou published a review
of 200 cases of laser electrocoagulation of AFs. All of
the patients this team studied experienced immediate
improvement and achieved healing within one month,
with no recurrence and no cases of incontinence. The
amount of energy was not described.”

Tacopo et al. treated 29 patients using a laser system
that consisted of a CO, laser with a maximum power of
80 W and a second 50-W 980 nm diode laser source fiber
delivery, which is helpful for procedures requiring higher
coagulative power. Twenty-six out of the 29 patients had
a mean pain intensity less than or equal to 3, which was
considered a major endpoint. At the 1-month follow-up,
the study’s final success rate was 89.7%. After the follow-
up period, there was a statistically significant reduction in
pain and anal itching. There was also a drop in bleeding
and burning maximum pain. Reepithelization was
incredibly quick and successful: 22 out of 29 patients (i.e.,
76%) exhibited full healing during a one-month follow-
up; five patients exhibited partial reepithelization."”

Our study also showed good results regarding pain.
There was a significant reduction in postoperative pain
intensity over time (DO, D7, D15, D30, and D60) in
patients undergoing LFT measured by the VAS. There was
no fecal incontinence 60 days postoperatively, according
to the Wexner Scale.

Since there was no excision of the fissure bed and no
skin tags, 27% of the patients in our study retained residual
skin tags after the procedure. Only one patient who had a

post-hemorrhoidectomy healing defect (residual fissure)
presented persistent symptoms and maintenance of the
fissure. It is known that the pathophysiology of these
cases may be affected by the surgical technique (e.g.,
maintenance of an exiguous cutaneous mucosal bridge).

In our study, 26% of the patients had post-operatory
fissures. Many previous studies have excluded patients
with earlier anal surgeries. Although sphincterotomy is
the procedure of choice for chronic AFs in patients with
no underlying incontinence, it is not considered first-
line therapy in women with prior obstetrical or sphincter
injuries and inflammatory bowel disease, or individuals
who have undergone previous anorectal operations.'®
This fact may render laser therapy more attractive for
patients with post-operatory fissures.

Although the passage of hard stool is one cause of AFs,
our study showed that only 31% of the patients referred
to chorionic constipation. This fact is consistent with the
literature; a review showed that only 25% of patients with
AFs had chronic constipation.®

The use of this proposed treatment modality is very
promising. It offers rapid pain relief, a preponderant
symptom in this pathology, and a minimal risk of fecal
incontinence. Fecal incontinence is the most feared
complication of the surgery currently considered the gold
standard in the treatment of AFs.

Several studies have demonstrated increased healing
using photobiomodulation. There  is accordingly
increasing interest in this treatment modality in
proctologic pathologies that cause  disabling pain,
which is the case with AFs. Issues of embarrassment and
difficulties finding available specialists can postpone
the resolution of the condition, thereby causing harm to
patients.*”*

Limitations of this study included its relatively small
number of included patients. Furthermore, acute,
chronic, and postoperative AFs were placed in the same
group, and the physical characteristics of the AFs (e.g., the
presence of sentinel skin tags and hypertrophic papillae)
were not described in detail. This study focused mostly
on pain symptoms, and other factors were not studied in
detail. While the available evidence suggests that laser-
based treatments may be a viable alternative for treating
AFs, additional research is necessary to establish the long-
term efficacy and safety profile of this technique more
fully. Larger, randomized controlled trials are necessary
to compare laser therapies with established surgical and
pharmacological interventions and optimize treatment
parameters.

Conclusion

These results suggest that the treatment of AFs with laser
therapy results in a significant reduction in the intensity
of postoperative pain, both immediately and over time.
Furthermore, there were no changes in fecal continence
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at the end of the follow-up period. Additional studies that
better categorize AFs and include more cases and longer
follow-up times are necessary.
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