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ABSTRACT

PURPOSE: To evaluate the efficacy of ethyl-cyanoacrylate in the treatment of fistula-in-ano in rats with and without prior seton
placement.

METHODS: Thirty rats Wistar with fistula-in-ano produced surgically, distributed in three groups: group A (ethyl-cyanoacrylate) —
treated by application of ethyl-cyanoacrylate into fistula tract; group B (seton + ethyl-cyanoacrylate) — seton placement followed by
application of ethyl-cyanoacrylate into fistula tract, 30 days later; group C (control) — no treatment. After 60 days the animals were
submited to euthanasia and the specimens were analyzed by pathologist. The results were analyzed by Chi-square test with significant
value of p<0.05.

RESULTS: One animal of group B died. Were found tracts fully healed: 7, 5 and 2, in groups A, B and C, respectivelly. There was a
statistically significant difference between groups A and C (p=0.02). When joined all animals treated with glue (A + B) compared to
group C there was also statistically significant difference (p=0.02).

CONCLUSIONS: The use of ethyl-cyanoacrylate glue was effective in closing anal fistulae in rats. There was no advantage in the prior
application of seton.
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Introduction

The anal fistula is a disease defined as the abnormal
communication of the intestinal epithelium (anal canal or rectum)
and skin!. The incidence in the general population is highly
variable, and found values between 1.04 to 2.32 of new cases
per 100 000 inhabitants in some european countries?, and mainly
affects the age group between 30 and 50 years, with preference
for men’.

The main cause of anal fistula is related to anal glands,
located in the intersphincteric plan®3. The obstruction of the drain
ducts of the gland by trauma, inflammation, or fecalith causes
abscess formation in intersphincteric space, and may evolve
to fistula in 30% to 40% of cases. Other conditions such as
inflammatory bowel disease (ulcerative colitis, Crohn’s disease),
infections  (actinomycosis, tuberculosis, lymphogranuloma
venerius, AIDS), cancer, surgical trauma and others represent
approximately 20% of causes*’.

There are several therapeutic modalities that have
in common three main objectives: control of sepsis, fistula
closure and maintenance of continencef. Traditional methods
are the surgical approaches, however, despite good results, have
significant incontinence rates’.

Other less invasive treatment varieties has been used in
the past years in order to minimize the risk of incontinence®. Among
them is the biological colagen plug®, VAAFT (Video-assisted anal
fistula treatment)?, LIFT (Ligation of intersphincteric fistula tract)'°
and biological glues. Some authors have recommended that prior
to the execution of some of these proceedings, a seton shold be
applied for a few weeks, which could improve the effectiveness
of those methods!®.

Among adhesives used for this purpose, the fibrin glue is
the most used", however, its routine use is still limited due to its
high cost'?. Due to this fact, another glue, like cyanoacrylate, could
be used as it has lower cost. Besides that, their therapeutic success
has been reported in various fields of medicine and biomedical
sciences'.

Considering this possibility, the objective of this study
is to evaluate the effect of ethyl-cyanoacrylate in the treatment of

anal fistulas in rats, with or without prior application of seton.
Methods
This research was approved by Ethics Committee on

Animal Experimentation of Universidade Federal do Mato Grosso
do Sul.
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Thirty Wistar rats (Rattus norvegicus), male, adults,
weighing approximately 300 grams were used, from the animal
colony of UFMS. The animals were kept according to all required
ethical standards.

Anesthesia was induced by intraperitoneal administration
of ketamine and xylazine, in the same syringe. The solution was
comprised of 1.0mL of 10% ketamine and 1.0 mlxylazine 2%. For
each 100g of body weight was infused 0.1mL of the anesthetic
solution.

The fistula was created based on experimental model
of anal fistula in rats'. The animals were placed in the supine
position, with four members in abduction. The entire procedure
was performed under sterile conditions, complying with all
antisepsis care and sterilization of the surgical area.

A number five steel monofilament suture (Aciflex®) was
passed through the anal sphincter muscle about 1cm from the left
side margin (Figure 1). After the skin punching by the needle, the
steel wire was cut and tied loosely through rotation movements
around the anal sphincter and remained in place for 30 days.

The animals were kept in cages containing two or three

animals during the study period, with food and water ad libitum.

FIGURE 1 - Passage of the steel wire through the anal sphincter to create
the fistula tract.

After 30 days of fistula creation, the steel wire were
removed and three groups of 10 rats were formed.

- Group A (etyl-cyanoacrylate): Application of glue
(Super Bonder®) in the fistula by a needle, which was introduced
in the fistula and connected to glue tube. During the withdrawal of
the needle, the glue was instilled filling all the fistula tract. Each
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needle was used only once.

- Group B (seton + etyl-cyanoacrylate): Application
of the seton (cotton 0) in the fistula tract, which remained into
by 30 days (Figure 2); after this period, the seton was removed
and the glue applyed by the same method described in group A.
Both group A and B were evaluated on the thirtieth day after the
application of glue.

- Group C (control): after removal of steel wire the

animals were observed by 60 days.

F AN

FIGURE 2 - Passage of cotton 0 through the fistula tract.

Euthanasia was accomplished by intracardiac sodium
thiopental administration after sedation with ketamine and
xylazine. After that, a circumferential incision around the anal
canal was held with cold scalpel blade, including whole fistula
tract. The samples were placed in a 10% solution of formaldehyde
for subsequent histological analysis. The samples were prepared
and stained with hematoxylin and eosin, the slides were examined
by a pathologist as the persistence of fistula (Figure 3) or its
complete closure. The results were statistically analyzed using the
chi-square test by the GraphPad Prism software version 6.01 and

SPSS version 22.0, considering significant p<0.05.

FIGURE 3 - Photomicrograph (HE, x 400) demonstrating persistence of
fistula in one of the control group animals.

Results

One rat from group B died during the experiment, lasting
nine animals in this group.

In group A the closure of the fistula tract was observed in
seven rats, persisting fistula in three animals. In group B, fistulae
completely healed in five rats, remaining open in four animals. In
group C, eight rats persisted with fistula and two had spontaneous
healing (Figure 4). When examined all animals treated with ethyl-
cyanoacrylate, with or without seton, compared with the control
group, it was observed that 12 animals had fistula tract closure in
groups A and B and only two in group C (p=0.02) (Figure 5).

M fistula healed M fistula no healed

Group A

Group B Group C

FIGURE 4 - Comparison between groups according to histological
findings. p value between groups A and B=0.51; p value between groups
A and C=0.02; p value between groups B and C=0.10.
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M fistula healed W fistula no healed

Group A+B

Group C

FIGURE 5 - Comparison between all animals treated with ethyl-
cyanoacrylate and the control group according to histological findings
(p=0.02).

Discussion

In the present study, we evaluated the effectiveness
of ethyl-cyanoacrylate glue, associated or not to seton in the
treatment of anal fistulae surgically produced in rats. Although
still very limited number of publications, the use of cyanoacrylate
in the treatment of anal fistula has shown promise, which was
also oberved in this study. There was a statistically significant
difference when comparing the group treated with glue and the
control group. The previous seton placement not shown in this
research any advantage, perhaps by allowing in some cases a partial
epithelialization of the tract, which could reduce the effectiveness
of the glue. Nevertheless, when joined the two groups treated with
glue, regardless of prior application of seton and compared with
the control group, there was a statistically significant advantage to
the use of glue.

There is no publications with similar design to the present
study, lasting difficult to compare and analyze the results. The
most used biological adhesive is fibrin glue, which is composed
of fibrinogen, thrombin and coagulation factors'!. Its great
advantage over traditional surgical methods is the absence of fecal
incontinence, however, its success rate varies from 30% to 50%'.
In a recent study, Atul Mishra et al.!! demonstrated cure rate in six
months of 57.14% in the treatment of high fistulae and 81.25% in
low fistulae. Despite the good results reported by some authors,
fibrin glue has limited use due to the high cost'.

Barillari et al.!” treated 21 patients with glue composed
of N-butyl-2-cyanoacrylate and Metacrilosisolfolano (Glubran®2).

Seven of these patients suffered from simple anal fistula and 14
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complex anal fistula. The authors obtained after 18 months of
follow-up, a cure rate of 90.2% (19/21), including those patients
requiring more than one injection of glue. Complications such as
bleeding, perineal abscess and fistula recurrence were observed.

During two years Queralto et al.'® used a synthetic glue
Glubran®2 (N-butyl-2-cyanoacrylate and Metacrilosisolfolano)
treatment of 34 patients with high anal fistula. Patients were
followed by physical examination on 1st, 3rd and 6th month, and
by telephone interview at one and two years. The cure rate in a
month was 67.6%. None of the 23 patients had fecal incontinence
and remained free of recurrence over the average period of 34
months follow-up.

Jain et al.”® treated 20 patients with low anal fistulas by
cyanoacrylate glue application in the fistula. These patients were
followed clinically for up to six months. Seventeen patients (85%)
achieved a cure with just one application of the adhesive.

Analyzing the literature it is observed that there is a good
response to some glues, however, in addition to its high cost there
are differences between its components. The ethyl-cyanoacrylate,
used in this study, still needs further studies to confirm its
effectiveness, however, if found results similar to those presented
here, this could become a good option since its cost is lower than

the other compositions.

Conclusions

The use of ethyl-cyanoacrylate glue was effective in
closing anal fistulae in rats. There was no advantage in the prior

application of seton.
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