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Abstract

Surgical treatment of high perianal fistulas, which affect a significant proportion of the sphincter apparatus, is difficult and as-
sociated with considerable risk of impaired anal continence. The diversity of approaches proposed for the treatment of complex
perianal fistulas reflects the fact that no method has yet been shown to be fully satisfactory. We believe the successful treatment
of this condition is directly proportional to the amount of fibrous tissue that can be removed. We used a kit of small curettes, of
different thicknesses and sizes, incorporating spicules that enable the physician to remove fibrous tissue from the fistula tract. The
small size and varying thicknesses of the curettes enable them to mold to the curves of the fistula tract and to remove tissue by
de-roofing from the shallowest to the deepest layers, thus excising the entire fibrous tract. The tract is then sealed using autologous
fibrin, applied through a catheter, with the help of a monitor indicating the amount of product remaining at all times. Finally, the
internal orifice is closed by simple suturing.
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1. Background

Perianal fistulas have an incidence of 1.1 to 2.2 per
10000 individuals per year (1). Many different approaches
have been postulated to treat perianal fistulas, yet none is
ideal, and so determining the optimum method remains a
challenge for surgeons today.

Functional studies of patients before and after fistulo-
tomy have shown that any section of the anal sphincter has
peak and trough contraction values and is associated with
changes in continence in 50% of patients (2). Subsequent
rates of incontinence vary widely (reported levels range
from 0% to 82% (3, 4)), while success rates range from 79%
to 100% (3-9). The importance attached by patients to the
possibility of having incontinence after treatment for a pe-
rianal fistula is reflected in an interesting article published
in 2010 by Ellis (10), who concluded that most patients opt
for sphincter-preserving techniques even though they are
known to produce poorer results. This finding means that
patients place a higher priority on reducing the risk of in-
continence than on achieving better rates of healing.

We report on a conservative technique that combines
intensive curettage of the fistula tract and sealing with

Platelet-Rich Fibrin (PRF).

The purpose of this technique is to seal fistula tracts
that are complex, due to their location or to a prior condi-
tion affecting the sphincter.

2. Surgical Technique

We have produced a kit of three small curettes, which
due to their suitable dimensions, when tensioned by two
sutures, can be passed through the entire fistula tract (Fig-
ure 1). These curettes are 9-11 mm long (Figure 2), to follow
the curvatures of the fistulous tract, and present a number
of spiculated areas, so that their movement scrapes away
the fibrous tissue from within the fistula. In addition, they
are of various diameters, in order to scrape from the shal-
lowest surface to the deepest part of the fibrous wall of the
tract (the larger the diameter, the deeper the scraping ac-
tion). The instrument (2 mm) with the smallest diameter
has irregular abrasive zones on its surface; the intermedi-
ate one (3 mm) has spicules extending 0.6 mm, and the
largest one (5 mm) has spicules of 1.2 mm.
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Figure 1. Curettage of the Fistula Tract Using Traction Applied to the Curette by the
Two Sutures

On the day scheduled for surgery, patients are admit-
ted to the hospital at least two hours prior to the removal
of 120 mL of blood, to which citrate is added. This is then
processed for 23 minutes to obtain the autologous fibrin
sealant (Vivostat® PRF solution, Vivostat AS, Denmark). Fi-
nally, the fibrin is loaded on the applicator, which is fitted
with a fine probe to allow the fibrin to be applied to the en-
tire tract.

The first step in the surgical technique is to channel the
fistula tract with a guide-wire, to which a 2-0 prolene su-
ture is attached. The guide wire is then used to draw the su-
ture through the tract. The suture is then passed through
one of the eyelets in the smallest curette, another prolene
suture is passed through the eyelet at the other end and
thus the curette can be moved within the tract, backwards
and forwards repeatedly until no further resistance is en-
countered (Figure 3). At this stage, the innermost part of
the fibrous tract has been curetted. In performing these su-
ture movements, it is very important to insert a finger near
the inner orifice in order to guide the curette-guide wire
assembly through the tract, to keep it as longitudinal as
possible, and thus avoid pressure on the sphincters below
the tract, which might otherwise be partially sectioned.
This manoeuver is then repeated with the intermediate-
diameter curette, and finally with the largest one, in or-
der to gradually remove all the fibrous layers from the fis-
tula tract, and ultimately create a tunnel of 5 mm diameter.
Then, resection of the fibrous zone of the inner and outer
orifices can be performed, followed by washing of the tract
with hydrogen peroxide (because active bleeding impedes

the action of growth factors). The tract is then sealed us-
ing autologous fibrin, applied through a catheter, with the
help of a monitor indicating the amount of product re-
maining at all times. Finally, the internal orifice is closed
by simple suturing.

With this technique, all patients receive preoper-
ative antibiotic prophylaxis (intravenous amoxicillin-
clavulanate: 2g). The surplus fibrin is refrigerated (-18°C)
for use in a second application, as outpatient treatment, if
necessary.

3. Discussion

High fistulas require a complex treatment, normally
with partial division of the sphincter. This technique
is associated with an increased risk of incontinence and
achieves rates of success that are variable, yet significantly
lower than with low fistulas.

In this respect, there are two main groups of surgical
techniques: those involving laying open and those which
preserve the sphincter. The first treatment achieves higher
rates of healing, but it also leads to higher rates of fecal
incontinence. In the second case, regardless of the tech-
nique used, it is very important to perform curettage and
resection of the greatest possible amount of fibrous tis-
sue from the tract. However, the surgical instruments cur-
rently available for this task do not include any curette that
is ideally suited, as the instruments used are not able to
closely follow the fistula tracts (which are usually curvi-
linear). Nevertheless, the results obtained by high-fistula
treatment may be directly proportional to the amount of
fibrous tissue removed from the tract. For this reason we
have made our own curettes (11), enabling us to remove all
the fibrous layers from the fistula tract, and ultimately to
create a 5-mm tunnel.

A colorectal surgeon should become familiar with var-
ious new techniques for treating an anal fistula. In par-
ticular, the advancement flap is still the gold standard of
treatment for complex anal fistulas, but two complications
are frequently associated with this intervention: the recur-
rence of the fistula (10-60%) and anal incontinence (10-35%)
(12, 13).

Fibrin glue was the first biological material used for fis-
tula repair (14), and this has been followed by other non-
invasive techniques such as plugging (15), stem cells (16)
and Nitinol clips (17). However, only mixed results have
been achieved.

Fibrin glue has been used for surgical sealants since the
1940s, and since then has been applied for the treatment of
anal fistulas (18). Success rates vary widely; this variation
may have arisen because studies were too small or involved
multiple centers. Nevertheless, there is general agreement
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Figure 2. Set of Cylindrical Curettes, in Three Different Sizes (1a-Small, 1b-Medium, 1c-Large), 2-Spiculated Area, 3-Eyelet

that the main benefit of this approach is that it does not
provoke incontinence.

In 1974, the regenerative potentiality of platelets was
reported, and Ross et al. (19) described a growth fac-
tor derived from platelets. The growth factors present in
platelets are important to guide the regenerating cells to
the area of healing. Platelet-Rich Fibrin (PRF) retains the
growth factors enmeshed in the fibrin network, and en-
ables their sustained release over a period of time, which
can accelerate healing. In the recent years, better under-
standing of the physiologic properties of platelets in the
healing process has led to their increased use in therapeu-
tic applications, such as the treatment of vascular ulcers
(20), bone regeneration (21), periodontal regeneration (22)
and wound closure procedures (23). In view of these ap-
plications, we began to treat complex perianal fistulas by
sealing them with PRF. Our multi-center study reported a
success rate of 66% with this approach (24).

Our study of the results obtained in the anatomic-
pathologic tract after sealing with PRF (Figure 4) revealed
scar tissue with a striking degree of reactive vascular pro-
liferation, in comparison with the usual scar tissue, which

we assume resulted from the accelerated tissue growth.

Experimental models in pigs have suggested that
curettage prior to the application of fibrin glue may im-
prove the obtained results (25). Methods that have been
used to debride the fistula tract, include the injection of
hydrogen peroxide, the application of saline solution and
curettage with a brush or curette, but none of these re-
moves all of the granulation tissue from the tract.

With the experience gained from our multi-center
study, we believe that the results could be improved if
a complete curettage could be performed for the fistula
tract. The standard surgical technique would then be rein-
forced by the curettage of the fistula tract to remove gran-
ulation tissue from the entire tract and thus enhance the
presence of healthy tissue and blood flow.

By using these curettes in conjunction with the stan-
dard technique, we obtained encouraging preliminary re-
sults with 15 patients, and the success rate rose from 66% to
87%.

This technique is easily reproducible and safe, with
minimal side effects and with no negative impact on con-
tinence. We believe it could play an important role in the
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Figure 3. Illustration of Curettage With the Cylindrical Curettes During a Surgical Intervention (Top: Smallest Curette. Bottom: Largest Curette)

Figure 4. Pathologic Anatomy of the Resected Tract After the Failed Application of
Platelet-Rich Fibrin (Connective Tissue - Blue, Granulation Tissue with Striking Vas-
cular Proliferation - Red) (Masson Trichrome Technique)

treatment of fistulas that have moderate or extensive im-
pact on the sphincter, and for patients with low fistulas to-

gether with sphincter dysfunction.
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