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Background and Objectives: To validate and analyze
the results of intralesional photodynamic therapy in the
treatment of complex anal fistula.

Study Design/Materials and Methods: This prospec-
tive multicentric observational study enrolled patients
treated for complex anal fistula who underwent intrale-
sional photodynamic therapy @i-PDT). The included
patients were treated from January 2016 to December
2018 with a minimum follow-up of 1 year to evaluate
recurrence, continence and postoperative morbidity. In-
tralesional 5-aminolevulinic acid (ALA) gel (2%) was
injected directly into the fistula. The internal and
external orifices were closed. After an incubation period
of 2 hours, the fistula was irradiated using an optical fiber
connected to a red laser (Multidiode 630 PDT) operating
at 1 W/em for 3 minutes (180 ).

Results: In total, 49 patients were included (61.2%
male). The mean age was 48 years, and the mean
duration of fistula was 13 months. Of the fistulas
included, 75.5% were medium transphincteric, and
24.5% were high transphincteric. The median fistula
length was 4+1,14cm (range: 3-5). A total of 41
patients (83.7%) had a previous history of fistula
surgery. Preoperatively, some degree of anal inconti-
nence was found in 5 patients (10.2%). No center
reported any other procedure-related complications
intraoperatively. Phototoxicity was found in one pa-
tient. In the first 48 hours after the procedure, fever
was reported in 2 patients (4%). At the end of follow-up,
total healing was observed in 32/49 patients (65.3%).
No patient reported new incontinence postoperatively.

Conclusion: i-PDT could be considered a good choice
in patients with complex anal fistulas to avoid surgery
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and its complications. Lasers Surg. Med. © 2019 Wiley
Periodicals, Inc.
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INTRODUCTION

Cryptoglandular anal fistula is a complex disorder for
patients and colorectal surgeons. It is diagnosed on the
basis of clinical features, physical examination, and
radiological tests [1,2] and has a substantial impact on
the physical health, social functioning, and quality of life
of patients.

Complex anal fistula management still represents a
therapeutic challenge for colorectal surgeons. Successful
healing must restore a fragile balance between perianal
sepsis control while preserving sphincteric apparatus and
the mechanism of continence [3].

Several different therapeutic approaches to this pathol-
ogy currently exist, reflecting the complexity of anal
fistulas. Most of them have a high rate of complications,
including recurrence (30—-40%) or fecal incontinence
(0-45%) [4,5].
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In the quest for safer and simpler procedures, some
sphincter-preserving techniques have been developed in
recent years, including anal collagen plugs [6], video-assisted
anal fistula treatment [7], ligation of interesphincteric
fistula tract (LIFT) [8,9] and fistula laser closure (FILAC)
[10,11]. Although they showed minor or no detrimental
effects on continence, high recurrence rates have been
reported (30-60%). Thus, none have been universally
accepted as the gold-standard surgical approach [12].

Recently in dermatology, photodynamic therapy (PDT)
has been increasingly used for the treatment of chronic
inflammatory skin disorders such as Hidrosadenitis sup-
purativa. This therapy has shown to have promising
results, with healing rates of up to 76.3% [13] and a
negligible associated morbidity. These results suggest that
this may be a new, safe, and reproductible tool to consider.

Our group pioneered a pilot study using PDT for
complex anal fistula. In our sample of 10 patients, this
therapy resulted in an initial healing rate up to 80%,
with a median follow-up duration of 14.9 months [14]

The present study aimed to validate and analyze the
results of this technique performed in several hospitals
among a larger number of patients.

METHODS

This prospective, observational study enrolled patients
treated for complex anal fistula who underwent PDT in
the coloproctology units of the General Hospital of Elche,
Reina Sofia Hospital of Murcia, General Hospital of
Alicante, Torrecardenas Hospital of Almeria, and San
Juan Hospital of Alicante. Included patients were
treated from January 2016 to December 2018 with a
minimum follow-up of 1 year. The study was approved by
the Clinical Research Ethics Committee of the hospital
(ID: TFD-ALA) and registered at ClinicalTrials.gov
(NCT03864718). All participants were informed and
signed consent.

Patients were diagnosed by physical examination,
proctoscopy, and preoperative ultrasound.

Complex anal fistulas were included in the analysis
according to Parks classification [1] and were divided
into high fistulas or high tracks (suprasphincteric [SS]
and high transphincteric [HT]) and non-high fistula or
non-high tracks (medium transphincteric). An SS
fistula was defined as a track that crossed the inter-
sphincteric space between the external sphincter and
the puborectal muscle and then returned to the perianal
skin. A transphincteric fistula was defined as a fistula
that crossed both sphincters. According to the sphincter
percentage involved below the track, we defined a
fistula as high transphincteric when it involved more
than 50% of the external sphincter and as a medium
transphincteric fistula when it affected less than 50%.

Patients with non-cryptoglandular fistulas, acute sep-
sis, inflammatory bowel diseases and simple fistulas
(defined as subcutaneous, intersphincteric and low trans-
phincteric fistula) were excluded from the study, as were
those who were pregnant, classified as ASA IV, aged

younger than 18 years, immunocompromized (e.g., HIV)
or refused to give their consent.

PDT was performed by two colorectal surgeons accord-
ing to a defined and reproducible procedure. Data were
collected following a protocol designed for this study. Anal
incontinence was evaluated by the Wexner scale, ranging
from 0 (full continence) to 20 (total incontinence).

Surgical Technique

A preoperative prophylactic dose of antibiotic (metroni-
dazole 1.5 g/intravenous + tobramycin 250 mg/intrave-
nous) and no mechanical bowel preparation was
prescribed to all patients. Regional anesthesia (a spinal
or sacral block) is preferred since the probing of fistula
and track is painful and often fails. Intrathecal hyperbaric
anesthetic, bupivacaine 10 mg, was administered in a
sitting position for 5 minutes, thereby producing anesthe-
sia in the desired area during the time required to
perform the two procedures. The surgical site was chosen,
and the patient was placed in the lithotomy position.

The fistula track and internal opening were identified
by injecting hydrogen peroxide through the external
opening. Then, the internal opening was closed using a
simple polyglactin 3-0 suture, and 2ml of 2% 5-ALA in
saline was directly injected with an intramuscular needle
around and at the depth of the internal opening.

The fistula track was filled with 2% ALA through the
external opening using a plastic 14F catheter with
catheter marks in centimeters in the fistula track. A
volume of 2ml of ALA was used per centimeter to
obliterate the entire fistula. The external opening was
closed using a simple polyglactin 3-0 suture to keep the
solution in the fistula track during the incubation period
of 2 hours.

In a second stage of the procedure after 2 hours in the
recovery room, a guide wire and a plastic 14F catheter
marked in centimeters was inserted into the fistula
track after removing the external opening suture. The
laser fiber is introduced into the centimeter catheter
with its tip at the internal opening. Beginning from the
internal opening and progressively withdrawn the fiber
at lem (Fig. 1), the fistula was irradiated by a
continuous wave of 630-nm light from the optical fiber,
which was connected to a red laser (Multidode 630 PDT;
INTERmedic, Barcelona, Spain) operating at 1 W/em for
3min (180 ).

Laser device is a single-use fiberoptic silica/fluoropoly-
mer with 600 pm diameter and 0.37 NA. The fiber is flat
cut with no diffuser at the end. An internal photodiode
and an external test verify the correct light irradiated.

2% 5-ALA is a magistral preparation formulated in the
Pharmacy Hospital Service.

Postoperative Stage

All patients were discharged from the hospital the same
day of the operation with normal diet, oral antibiotics
(metronidazole, 500 mg every 8 hours for 7 days) and an
analgesic (lornoxicam, 8 mg every 12 hours for 5 days).
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Fig. 1. Laser fiber irradiating fistula track from the internal opening and progressively
withdrawing the fiber at 1 cm until the external fistula opening.

Follow-up

The patients were examined on a regular basis in
the outpatient clinic at the first, third, sixth, and twelfth
postoperative months. Physical examination and a proc-
toscopy were conducted at every visit. Continence was
assessed at every visit according to the Wexner continence
grading scale. Pain was evaluated using a visual analog
pain scale score (0 =no pain, 10 = extreme pain) at three
time points (during the first day, during the first week and
after 30 days). Adverse effects (swelling, pain, erythema,
and other side effects) were also assessed.

Fistula healing was considered when patients had no
purulent drainage through the fistula track and when the
external and internal openings had healed or closed with
no symptoms.

The primary outcome was recurrence and was defined
as the presence of purulent drainage or any openings 3
months after surgery. In addition, we considered recur-
rence as the new opening of a fistula after initial healing.

Statistical Analysis

The descriptive statistics were calculated depending on
whether the variable was continuous (mean and standard
deviation) or discrete (percentage). The following tests were
used: Fisher’s exact test for categorical variables, Man-
n—Whitney U or Kruskal-Wallis tests for ordinal variables,
and non-parametric ANOVA for continuous variables by
applying of rank transformation on the dependent variable.

Logistic regression models were used to identify
potential predictors and to estimate risks (odds ratios
[OR]) and 95% confidence intervals (95% CI) of response
Wexner score at the end of the study. Variables with a P
value<0.2 on univariate testing were selected for the
multivariate analysis.

All tests of significance were two-tailed. Statistical
significance was set at P < 0.05. Analysis was performed
using R software 3.5.1 (R Core Team, 2018).

RESULTS

In total, 49 patients were included in this study:
30 male (61.2%) and 19 female. The mean age was
51 +14.01 years (IC range: 18-65). The median BMI was
29 + 6 (ranging from 25.75 to 33.72). Most of the patients
had an ASA score grade of I and II (98%), and 14.3% had

diabetes mellitus. Among female patients, one-third
(32.4%) had had at least one vaginal childbirth.

Of the fistulas analyzed, 75.5% were medium transphinc-
teric, and 24.5% were high transphincteric. In all, 46.9% of
fistulas were anterior location and the median fistula length
of all the group was 4 + 1.14 cm (IC range: 3-5).

Moreover, 41 patients (83.7%) had a previous fistula
surgery, including cutting setons, advancement flaps and
other techniques; of these, 17 patients (34.7%) had
undergone more than one procedure.

The median duration of symptoms in the current
episode was 13 + 15.5 months (IC range: 8-20).

Preoperatively, 5 patients (10.2%) reported some degree
of anal incontinence according to Wexner score: one
patient reported minor incontinence (Wexner <3), and
four patients had a score of Wexner >3 (range: 6-12).
Sphincteric defect was preoperatively detected in two
patients by ultrasound.

Intraoperative PDT

The median incubation time was 120 + 9.2 minutes (IC
range: 120-120).

The median energy was 938+333.8J (IC range:
704-1114).

The median total time was 722+ 188.5seconds (IC
range: 541-902).

The median number of cycles was 4 + 1 (IC range: 3-5).

(Each cycle corresponds to a laser emission of 180J [1 W
emission during 180 seconds]).

Complications

Any intraoperatively procedure-related complication
was reported by the center. During the follow-up, only
one patient exhibited phototoxicity, and five patients
reported local skin soreness, which was efficiently treated
with oral NSAIDs.

In the first 48 hours after the procedure, fever was
reported in 2 patients (4%).

Primary Healing and Recurrence

Of the 49 studied fistulas, 6 healed primarily during the
first month, 9 healed during the third month, 9 healed
during the sixth month, and 10 healed 1 year after
surgery. Two patients with primary healing suffered a
recurrence of suppuration during the follow-up period.
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Therefore, 32/49 (65.3%) patients exhibited total healing
by the end of the follow-up period.

Of the 17 patients with recurrence, 4 patients had a
loose seton placed, and 2 patients underwent the LIFT
procedure. A mucosal flap advancement was performed in
2 patients. One patient underwent fistulotomy, and
fistulectomy with primary sphincteroplasty was per-
formed in another patient. Fistulectomy was carried out
in 2 patients. Information was not available in 5 patients.

In the subgroup analysis of 13 female patients with
anterior fistula, 9 patients (69.2%) were healed at the 1-
year follow-up.

The variables associated with fistula healing in the
univariate analysis are shown in Table 1. Only the
presence of early complications was found as a risk factor
for healing.

Incontinence

Any patient increased the preoperative incontinence
scores. Patients with fecal incontinence improved their
Wexner score. Only one patient had a Wexner score of 3 at
6 months; all patients had a Wexner score of 0 after 1 year
of follow-up.

DISCUSSION

To our knowledge, this is the first multicentric study on
using PDT to treat anal fistula. Previously, our group
reported a pilot study of 10 patients with anal fistula
treated with PDT, with excellent results [14]. Here, we
present our results in a larger cohort of patients after a
mean of 12 months of follow-up, analyzing recurrence and
continence. The high rate of healing (65.3%) was found

with i-PDT compared with the best reported sphincter-
preserving techniques—including LIFT, FiLaC®, PDT,
fibrin glue, fistula plug, and others—which generally
yield high recurrence rates (30-60%) [6-12]. In addition,
these initial results showed that all types of fistulas
could be initially considered for i-PDT, especially for
female patients with anterior fistula where 69.2% healed
at 1-year follow-up.

The etiology of anal fistulas is assumed to occur due to
an infection of the anal glands, located in the Morgagni
crypts of the anal canal at the level of the pectineal line,
and its prevalence is high in the population. According to
this hypothesis, the infection of these glands by enteric
germs leads to the formation of an abscess that can diffuse
through different spaces of the anal canal, resulting in
external orifice of the fistulas after the abscess is drained
or opens spontaneously [15]. Usually, anal fistulas are
classified as simple or complex. Complex fistulas are those
that cross a large part of the sphincter apparatus of the
anus; recurrent fistulas are those that have secondary
trajectories, and even patients at risk of preoperative
incontinence, although anatomically the fistula is simple.
The usual and traditional treatment of fistulas is surgical,
with the primary objective to destroy all the fistulous
tissue [2].

The treatment of complex anal fistulas is controversial
since different surgical techniques used have high rates of
fecal incontinence and recurrence with a great alteration
in the quality of life of the operated patient and a
considerable cost. In addition, many of these patients
require several surgeries, elevating the risk of incon-
tinence [16]. Although the use of substances such as
fibrin, collagen, and stem cells have been proposed as

TABLE 1. Association of Variables Related to the Patient, the Surgery and the Fistula Tract With Healing at

Univariate Analysis (> Test)

Healed by Healed by 3 Healed by 6 Healed by
Variable 1 month P months P months P 12 months P

Gender Male 2 0.304 8 0.978 12 0.386 18 0.327
Female 3 5 10 14

Loose seton No 4 0.363 10 0.175 15 0.367 21 0.386
Yes 1 3 7 11

Previous surgery No 1 0.815 3 0.442 4 0.751 7 0.149
Yes 4 10 18 25

Fistula location Anterior 3 0.537 7 0.560 11 0.698 15 0.990
Posterior 2 6 11 17

Type of fistula Transphincteric 4 0.805 10 0.890 16 0.683 23 0.417

medium

Transphincteric high 1 3 6 9

Sphincteric No 5 0.626 13 0.386 22 0.192 31 0.642
defect Yes 0 0 0 1

Length <3 cm No 1 0.143 4 0.088 8 0.064 14 0.162
Yes 4 9 14 18

Internal closed No 0 0.297 4 0.100 5 0.274 5 0.855
Yes 5 9 17 27

Early No 5 0.626 13 0.386 22 0.192 32 0.048
complications Yes 0 0 0 0
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alternatives to surgery to avoid continence disorders, they
have very low cure rates [12].

PDT is a therapeutic treatment based on the photo-
oxidation of biological materials induced by a photosensi-
tizer, which is selectively localized in inflammatory cells
or tumor tissues to be illuminated with a light of adequate
length and insufficient dose, said cells are selectively
destroyed [17,18].

It can be said that PDT is ideal in the treatment of skin
lesions because the accessibility of the skin makes
lighting techniques relatively simple, with few risks and
excellent results, especially compared with surgery or
cryotherapy in oncological and dermatological pathology.
Its local effect, simplicity and efficacy have led to a greater
number of therapeutic indications in recent years [19,20].
PDT is also being used safely and without side effects in
the area of skin and anal mucosa in the treatment of anal
intraepithelial neoplasia and skin tumors and anal
margin [21].

However, one of the main limitations of topical PDT is
the poor penetration inside the tissue. Recently, ALA was
manufactured in lyophilized solution or gel and can be
applied by injecting it “intralesional” (i-PDT) directly into
the lesion with the selective destruction of the deeper
inflammatory tissue for healing without damage of the
surrounding tissues. For this procedure, a high initial
cure rate of 100% has been reported, with the main-
tenance of response of 93.75% in a long follow-up period in
nodular BCC [22] and a rate of complete response (76.3%)
in patients with hidradenitis suppurativa [23,24] treated
with i-PDT.

On the other hand, Suarez-Valladares et al. studied the
role of the immune system in PDT. They achieved an
increase in some cytokine levels; so, it would be important
to identify a subsequent immune response and some
specific activated cells involved in this process [25].
Likewise, recent studies on fistulous tracts in crypto-
glandular fistulas reveal higher levels of proinflammatory
cytokines (IL-8 and IL-B) and lower levels of E-cadherins
in lavish tissues with respect to control tissues. This
confirms the fundamental role of these agents in the
formation of anal fistulas [26,27].

Therefore, the application of i-PDT in anal fistulas
could have three advantages. First, it allows for a deeper
application inside a perianal fistula. Second, the selectiv-
ity of inflammatory cells allows for the destruction of
fistulous tissue without damage of the muscular sphincter
apparatus that is crossed by the fistula. Then, it produces
the healing of the fistula without affecting fecal con-
tinence. Third, its anti-inflammatory, antimicrobial, and
immunomodulatory properties would allow healing later
than expected. This would explain the increased healing
rate over time in our series, from 44.8% at 6 months to
65.3% at the 1-year follow-up.

The main limitation of our study was its small sample
size, which made conducting a multivariate analysis by
fistula type and indicated therapy difficult. In addition, a
blind technique was difficult to implement to ensure that
it reached correctly at a deeper level and treated

secondary tracks, causing recurrence of the fistula. The
development or implementation of an adapted fistulo-
scope could correct this problem. Finally, the i-PDT is a
technique that costs more than the classic techniques.
However, economic costs of the procedure should include
the savings from treating patients with postoperative
fecal incontinence, as well as losses in quality of life, after
classical surgical techniques.

The application of other light sources, different con-
centrations or more powerful photosensitizers, a shorter
incubation time, and retreats in patients with initial
failure of the therapy should be explored.

Randomized trials comparing i-PDT with classic surgi-
cal techniques are necessary to evaluate the true role of
this promising therapy to treat complex anal fistula.

In conclusion, i-PDT could be considered a good choice
in patients with complex anal fistulas to avoid surgery
and its complications.
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