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Summary
Objectives. — In France, seton drainage followed by fistulotomy is currently the standard treat-
ment for high cryptoglandular fistula-in-ano. Biological or synthetic glues, such as Glubran® 2,
have been recently proposed for sealing the fistula tract. The purpose of this study is to
determine the healing rate with glubran 2 and to assess the functional outcome after cure
of fistula-in-ano.
Patients and methods. — From July 2006 to July 2008, 34 patients (20 males; median age
48.5 years, range 22—55 years) with high cryptoglandular anal fistulas were treated with glu-
bran 2. Patients were seen for physical examination at 1, 3 and 6 months, then interviewed by
telephone at 1 and 2 years, and in September 2009. The Fecal incontinence severity index (FISI)
score was used to assess continence.
Results. — The healing rate at 1 month was 67.6% (23 patients); the fistula failed to heal in
11 patients. All 23 patients with a healed fistula remained recurrence-free, with no continence
disorders noted, during the median 34-month follow-up period (range 21—43 months). One
patient was lost to follow-up after 6 months.
Conclusion. — Glubran 2 provides an effective treatment for high fistula-in-ano, with no change

in continence. In future, a randomized comparison of this agent with fibrin glues should be
useful.

© 2010 Elsevier Masson SAS. All rights reserved.

Résumé
Buts. — Actuellement, en France, le traitement de référence des fistules anales hautes d’origine
cryptoglandulaires est un drainage sur séton puis une fistulotomie. Une alternative récente est
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l’encollage du trajet fistuleux par colle biologique ou synthétique comme le Glubran® 2. Le but
de ce travail était d’évaluer le taux de cicatrisation et les résultats fonctionnels des fistules
anales hautes traitées par encollage au Glubran® 2.
Patients et méthodes. — De juillet 2006 à juillet 2008 : 34 patients, 20 hommes âge médian de
48,5 ans (22 à 85 ans) présentant une fistule anale haute cryptoglandulaire ont été traités
par Glubran® 2. La colle était injectée par l’intermédiaire d’un cathéter dans le trajet préal-
ablement cureté. Les patients étaient revus cliniquement à un, trois et six mois, puis étaient
contactés téléphoniquement par l’équipe infirmière à un an puis tous les ans et en septembre
2009. La continence était évaluée par le Fecal Incontinence Severity Index (FISI).
Résultats. — À un mois, la fistule était fermée chez 23 patients (67,6 %), 11 patients étaient en
échec. Aucun des 23 patients cicatrisés n’a récidivé, aucun trouble de la continence n’était
observé sur un suivi médian de 34 mois (21—43) (un patient était perdu de vue après six mois).
Conclusion. — L’encollage par Glubran® 2 est un traitement efficace des fistules anales hautes,
sans altération de la continence. Une étude randomisée avec les colles biologiques semble
justifiée.
© 2010 Elsevier Masson SAS. Tous droits réservés.
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here are two conflicting objectives in the surgical treat-
ent of fistula-in-ano: preservation of sphincter function to

nsure post-cure continence; and elimination of suppura-
ion, with healing of the primary orifice to avoid recurrence.

Most authors refer to the Parks classification [1], but we
refer the more practical method that divides fistula-in-ano
nto high and low fistulas (Fig. 1). Low fistulas cross the
ower third of the external sphincter. They can be treated
y fistulotomy in a one-stage operation with a good out-
ome, including a low recurrence rate and little effect on
ontinence. For high fistulas, where a large portion of the
ract runs through the sphincter, several surgical phases are
equired, including seton drainage followed by treatment of
he fistula tract [2].

Conventional sphincter-sparing methods include the
oose seton technique, widely used for fistula-in-ano with
rohn’s disease [3,4], advancement of mucosal flaps or
ermal island flaps [5—7] and fistulotomy followed by
phincter reconstruction [8]. However, the development of
lues and plugs has raised renewed interest in sphincter-

paring techniques [9,10]. In addition to their simplicity,
hese ‘‘modern’’ methods have the advantage of preserv-
ng sphincter function. According to the literature so far,
he success rate with fibrin glue is 53% [11].

Tests with the recently available synthetic glue
lubran® 2 show a 70% healing rate after the primary glue

njection and 90% after several injections [12]. Glubran 2

igure 1 Classification of high and low fistula-in-ano.
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s composed of N-butyl-2-cyanoacrylate combined with a
ethacryloxysulfolane co-monomer, and is the only class-III

ynthetic device for internal use. It is a ready-to-use trans-
arent pale-yellow glue that polymerizes rapidly on contact
ith blood or other biological fluids. The ‘‘cyano’’ moiety
inds with proteins while the ‘‘acrylate’’ moiety enables
olymerization. Their combined action leads to the forma-
ion of a watertight air-permeable film that favors tissue
ealing. Hydrolytic degradation is slow, taking 15 days to
months. Polymerization time depends on the quantity of
lue injected. In general, the glue starts to polymerize 1—2 s
fter application and is complete in 60—180 s. One drop can
over a surface area of 1 cm2, forming a thin adhesive film
ith high tensile strength [13].

This medical device can be used for all indications for
iological glues without the risk of contamination related to
he presence of a biological component, and with perfect
raceability.

The product, manufactured by GEM S.r.l. [via dei Campi
, PO Box 427, 55049 Viareggio (LU)] in Italy, has a CE label
Fig. 2) and is currently marketed in France by Nipro Biocorp
iopole 63360 Saint-Beauzire, France.

The purpose of the present study was to assess the heal-
ng rate, early morbidity and effect on anal continence of
lubran 2 synthetic glue for the treatment of high cryptog-
andular fistula-in-ano.

atients and methods

rom July 2006 to July 2008, all patients with high cryptog-
andular fistula-in-ano, except those with Crohn’s disease
r a vaginal orifice, were invited to choose between two
roposed treatments: an endorectal advancement flap or
he injection of synthetic glue. Patients were informed of
he following arguments for the choice of treatment: the
ndorectal advancement flap provides a high healing rate,

ut at the cost of more complex surgery and longer postop-
rative follow-up compared with the simplicity of synthetic
lue injection, which probably offers a somewhat lower
ealing rate, but allows rapid recovery of activity.
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Table 1 Standardized questionnaire followed by the nurses
when conducting their telephone interviews after 1 and
2 years, and in September 2009.

Standardized telephone questionnaire

Do you suffer from anal pain? Yes No
Do you have problems with leakage or soiling? Yes No
Is uncontrolled flatulence a problem? Yes No
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Figure 2 The CE label for Glubran® 2.

Surgical technique

Glubran 2 was injected after a period of drainage with a
loose seton (Ethiloop, 1.3 mm, Johnson and Johnson Medi-
cal Ltd) for 6 to 8 weeks and resolution of fistula discharge
(Fig. 3). Preoperative preparation included an evacua-
tion enema, and the surgical procedure was performed
under general anesthesia. The fistula tract was curetted,
then washed out with an iodine—hydrogen peroxide solu-
tion before deep electrocoagulation of the internal orifice.
Petroleum jelly was used to protect the mucosa of the
lower rectum. A catheter was inserted into the fistula tract
via the external orifice for slow glue injection. When the
glue appeared at the internal orifice, the catheter was
slowly withdrawn while expressing glue until the exter-

nal orifice was reached. Oral antibiotic prophylaxis was
given postoperatively (ciprofloxacin 1 g/day, metronidazole
1 g/day) for 7 days. Patients remained in hospital overnight
for postoperative surveillance. At discharge, all activities

a
u

s

Table 2 Schedule of patient follow-up.

Patient’s follow

Clinical visits
1 month 3 months 6 months
Number of patients

Physical exam 34 34 23
Phone interview
Failure 11
Healing 23 23 23
Sequelae
Complications 6 0 0
Is uncontrolled loss of fecal matter a problem? Yes No
Do you have bloody or purulent discharge? Yes No

except bathing and strenuous exercise for 15 days) were
uthorized.

ollow-up

ontinence was assessed pre- and postoperatively using
he Fecal incontinence severity index (FISI). Patients were
eviewed at 1, 3 and 6 months. Physical examination looked
or signs of unhealed fistula, fecal incontinence and/or anal
eakage. Patients completed the FISI at each clinical visit
14].

A nurse also contacted each patient for telephone inter-
iews 1 and 2 years after the procedure, and in September
009. A standardized questionnaire was used to collect data
n anal pain, perianal discharge, changes in continence or
ISI score, and leakage or soiling. These data are summa-
ized in Tables 1 and 2.

esults

hirty-four consecutive patients (20 males, 14 females;
edian age 48.5 years, range 22—85 years) presenting with a

igh fistula-in-ano chose the glue treatment. At 1 month, the
stula had completely healed in 23 symptom-free patients
healing rate = 67.6%). These results were still present at
and 6 months, and none of these patients experienced a

ecurrence. One patient who had achieved full cure was lost
o follow-up after 6 months. Continence was not affected,

s the patients’ pre- and postoperative FISI scores remained
nchanged.

There were 11 cases of failure: one patient accepted two
uccessive glue injections, but the fistula still failed to heal.

-up

Telephone interviews
1 year 2 years September 2009

0 0 0
21 12 22

0/21 0/12 0/22
0 0 0



480

w
f
s
f
M
T

n
r
w
r
c
r
w
i
n

c
p
o
a

D

B
o
b
4
w
h
t
e
h

l
a
fi
a
t
r
c

I
i
s
o
d

r
G
m
s
i
a
l
9
t
v
t

e
r
t
fl
d
a
f
a
p

i
c
a
b

g
b
i
p
i
d
t
a
e
l
[

a
–
p
a
v
w
a

t
s

b

Figure 3 The installed seton.

Twenty-two of the 23 patients whose fistula had healed
ere contacted at 1 and 2 years, and in September 2009,

or a telephone interview. The standardized questionnaire
howed that none of the patients who had achieved a
ull cure complained of fecal incontinence or leakage.
edian follow-up time was 34 months (range 21—43 months;
able 2).

Early complications, as revealed by anal pain, were
oted in six patients: in three of these patients, pain was
elated to a cone of excess glue at the external orifice that
as removed at the follow-up visit, after which symptoms

esolved rapidly; in two other patients, pain was caused by
hemical burns of the anal canal, but symptoms resolved
apidly with oral analgesics; and in one patient, morphine
as required to relieve pain caused by ulceration of the

nternal orifice that healed slowly (complete healing was
oted at 10 weeks).

The cost of the procedure is low. The glubran 2 injections
ost less than D 150 per patient, and patients were in hos-
ital for only one night. Patients were able to resume their
ccupational activities rapidly and were simply advised to
void strenuous exercise for 15 days.

iscussion

efore using this product, we performed a PubMed search
nline using the following keywords: cyanoacrylate; glu-
ran; glubran 2; synthetic glue. The search returned
079 references. This suggests that chemical glues are
idely used in a large number of specialties for their
emostatic properties, their ability to close fistulas and to
reat vascular malformations. No cases of long-term intol-
rance have been reported, which can be explained by the
ydrolytic degradation of the product [13].

In France, the most popular treatment for high cryptog-
andular fistula-in-ano is currently seton drainage, followed
few weeks later by sphincter section either via laid-open

stulotomy or the cutting seton technique. The present
pproach has the advantage of being a simple procedure
hat offers a high healing rate, with a less than 1% rate of
ecurrence [15]. Section of the sphincter is, nevertheless, a
ompromise that has deleterious effects on anal continence.
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n their review of the literature, Ommer et al. [16] reported
ncontinence in 0—64% of patients; however, incontinence
cores are rarely reported, explaining in part the wide range
f the results. Not surprisingly, the severity of incontinence
epended on the thickness of the sphincter section.

Three randomized controlled trials of healing rates with
ectal flaps were reviewed by Malik and Nelson [17], and
ustafsson and Graf [5] reported a 57% healing rate with
ucosal flaps and noted that antibiotic prophylaxis did not

ignificantly alter the results. For Ho and Ho [6], the heal-
ng rate was 90% using a dermal flap or fistulotomy. Perez et
l. [8] compared the advancement flap with fistulotomy fol-
owed by reconstruction. The healing rate was better than
0% in both groups, with no significant differences in incon-
inence and manometric data. Overall, the success rate is
ariable for advancement flaps, ranging from 40 to greater
han 90% [18—20].

The conventional sphincter-sparing methods are
xpected to preserve anal continence. In fact, in their
eview of the literature, Ommer et al. [16] reported that
he rate of incontinence after lowering the mucosal rectal
ap ranged from 0—42%. Zimmerman et al. [7] described
eterioration of continence in 30% of patients treated with
dermal flap. According to Perez et al. [8], fistulotomy

ollowed by sphincterorrhaphy in the same operation is
lso a source of minor changes in continence for 12.5% of
atients.

The relative complexity of these surgical techniques lim-
ts their use. Dissection of the highly ramified fistula tract
an be difficult, the postoperative surveillance period is rel-
tively long (4—8 weeks) and patients must wait for healing
efore resuming their former activities.

However, two recent sphincter-sparing techniques using
lue or an absorbable plug to seal the fistula tract have
een described. According to a review of prospective stud-
es reported by Garg et al. [21], the success rate with
lugs ranges from 35 to 87%, with follow-up times rang-
ng from 3.5 to 12 months. Ky et al. [22] found this rate to
ecline rapidly: from an 84% success rate at 3—8 weeks down
o 54.6% at 6.5 months. In addition, plugs are expensive
t around D 800 but, in their cost-analysis study, Adamina
t al. [23] found that the overall cost of fistula-in-ano is
ower when treated with a plug compared with a rectal flap
23].

According to the meta-analysis reported by Swinscoe et
l. [11], the overall healing rate with fibrin glues is 53%—
ranging from 10 to 78% in a series that included a large
roportion of high fistulas reporting less favorable rates—–
nd the rate persists over time. From an economic point of
iew, treatment with fibrin glue is comparable to treatment
ith glubran 2, as the cost of the drugs or medical device
re less than D 150.

Rapid resumption of occupational activities is an advan-
age compared with the flap technique, even though
trenuous exercise is contraindicated for 15 days.

So far, two publications have reported results with glu-
ran 2. Jain et al. [24] reported their experience with

0 patients. The fistula healed in 17 cases after the first
njection, and the second injection was successful for two
ther patients. Barillari et al. [12] reported on 24 patients—
14 with high fistulas and 10 with low fistulas. Their healing
ate was five out of seven (71.4%) for low fistulas and 10 out
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of 14 (71.4%) for high fistulas, with no continence disorders.
A second injection was successful in four other patients.

The present study is only the second to report results
with glubran 2 for high fistula-in-ano. Our small, non-
comparative, series was recruited at a single center and
was followed-up for a median period of 34 months (range
21—43 months). This is, nevertheless, the largest series
reporting on a homogeneous population of patients with
high cryptoglandular fistula-in-ano, excluding Crohn’s dis-
ease and vaginal orifices. Healing was achieved in 67.6%
of our patients, a rate comparable to the 71.4% reported
by Barillari et al. [12]. However, unlike those authors, who
also reported 90% healing after two or three injections, only
one patient in our study accepted a second injection, which
proved to be unsuccessful.

All procedures were performed under general anesthesia.
However, for de Parades et al. [25], injection of fibrin glue
under locoregional anesthesia enabled a significantly higher
success rate.

According to Barillari et al. [12], patients were free of
continence disorders, as were our patients, whose FISI scores
remained unchanged 6 months later. When questioned about
this issue during the telephone interview conducted in
September 2009, 22 patients reported being free of any leak-
age or discharge. The median overall follow-up duration
(clinical visit and telephone interview) was 34 months (range
21—43 months).

In the present study, the observed complications were
noted early on and could have been avoided. An excess
amount of glue was injected in three cases, which high-
lighted the importance of avoiding glue overflow onto the
mucosa or skin. There were also two cases of anal canal
burns, which most likely would have been avoided by suffi-
cient protection with petroleum jelly.

There was, however, one case in which the glue caused
ulceration. Burns and, more rarely, tissue necrosis with
formation of deep ulceration are the recognized adverse
effects of synthetic glues [26]. The polymerization reaction
is exothermic, producing a temperature of 45 ◦C locally but,
in the presence of an excess amount of glue, the polymeriza-
tion time is longer, thus possibly explaining the ulceration.
However, this also suggests that the risk—benefit ratio needs
to be more carefully examined.

Conclusion

Glubran 2 is a low-cost, easy-to-apply method for the treat-
ment of fistula-in-ano that allows rapid recovery of prior
activities, a satisfactory rate of healing and no change in
fecal continence. In future, a comparative study vs fibrin
glues should be undertaken. Early on in our study, there were
minor inconveniences that could have been avoided with
a rigorous operational protocol. We did, however, observe
one serious complication, which prompted us to evaluate
each patient according to the expected advantages of the

technique compared with the risks involved.
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