
Introduction

The incidence of anastomotic dehiscence fol-
lowing gastric and colorectal surgery causes high mor-
bility and mortality.

The correct pre-operative evaluation, the correc-
tion of dismetabolic parameters, the respect of vascu-
larization, and the use of new operative procedures ha-
ve determined a lower incidence of fistulas in the last
15 years.

Today the treatment of these cases is characteri-
zed by a variety of therapeutic options; the endoscopi-
cal use of fibrin glue (Tissucol®) should be an option
associated with parenteral nutrition

We present our experience of the treatment of ga-
strointestinal leaks with fibrin glue, from January 1991
to December 2003.

Materials and methods

From January 1991 to December 2003 we treated
13 cases with endoscopic injection of fibrin glue. Se-

ven patients were affected by esophageal anastomotic
fistula and six patients by colorectal leak following low
colorectal resection (9 females and 4 males; mean age
57.6 years).

The first group affected by esophageal fistula did
not show clinical signs of sistemic infection; the leak
was drained by a drainage (Chest x-ray pointed out
the correct location of drainage).

In the other group with colorectal fistulas, we re-
gistered the presence of a low volume fistula (<100
ml/24 hours).

The size of the fistulas after endoscopic and ra-
diologic examination was variable (from 2 to 5 mm
diameter) (Fig. 1). In 8 cases the leaks had an early
clinical evidence 72 hours after surgical treatment; in
5 cases between 7 an 9 postoperative days.

In all treated cases we followed a strict operative
protocol characterized by: radiological evaluation of
the fistula; intensive cleaning of the leak by means of
physiologic solution; biopsy of the necrotic tissue (an-
tibiogram); antibiotic therapy (in 7 patients we admi-
nistered ceftriaxone 2 gr x 24 hours and in 6 patients
cilastatine+imipenem 1 gr x 3/24 hours); central ve-
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nous catheter; parenteral nutrition; radiological exa-
mination of drainage location.

The endoscopic technique was performed after
i.v. sedation with diazepam (1 ml). We performed a
direct injection of fibrin glue around the leak with an
injector of 14 gauche and made a submucosal collec-
tion in cardinal points to associate the biological ac-
tion of fibrin glue to the mechanical action of the leak
closure.

When we used a single lumen injector we cleaned
it with saline solution (1.5-2 ml) before the proce-
dure.

After this step we closed the injector and intro-
duced it in the operative lumen. At this time the injec-
tor was open with the introduction of the glue.

When the injector was in the submucosa we
injected 0.5 ml of fibrinogenum, 0.7 ml of phisyologi-
cal solution, 0.5 ml of trombin and 2 ml of saline so-
lution. We then extracted it and cleaned the lumen
again with 2 ml of saline solution.

The follow-up was carried out by an endoscopic
control one and six months following the end of the
treatment.

Results

We have showed a better efficacy in the treat-
ment of the upper gastrointestinal tract respect to the
rectal’s leak by analyzing clinical signs (fever, leak)

and radiological examination. The correlation
between the surgical procedure and the clinical and
radiological signs of complicated leaks is a very im-
portant prognostic factor in determining the closure
of the leak.

The fistulas that were clinically evident within
the 7th postoperatively day required a lower number of
endoscopic treatments (mean 2.8) compared to the fi-
stulas that appeared after 7 days (mean 3.8).

All patients were discharged between the 12th

and 25th day after endoscopical treatment following a
radiological examination withouth sign of leakage
(Tab. 1). No evidence of allergic reactions or syste-
mic/local infections related to the endoscopic treat-
ment with fibrin glue was shown, and the follow up at
one and six months did not show any clinical or en-
doscopical evidence of leakage.

Discussion

At present the postoperative treatment of upper
or lower gastrointestinal fistulas provides many treat-
ments, but no standardized treatment (conservative
therapy, endoscopic prosthesis, surgical therapy, etc)
can be defined as guideline.

The incidence of dehiscence following surgery, in
particular for gastric surgery, has diminished with the
use of mechanical suture and the use of parenteral nu-
trition.

Esophageal leaks have a low incidence but a cha-
racteristic high mortality 18-30%.

Some Authors showed that leaks of colorectal
tract appear in about 3-5% of all cases (1-5).

Figure 1. Esophageal fistula: endoscopic preoperative evidence.

Table 1. Clinical cases

N. cases 13 patients

Sex 7 females 4 males

Mean age 57,6 years

Type of leak 7 espohago digiunal 6 colorectal 
(<100 ml/day)

Stay in hospital All patients were
discharged between 
12th and 25th
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These cases showed clinical symptoms such as fe-
ver, delayed bowel action, fecal material from the drai-
nage, renal failure, leucocytosis, enhanced coagulation
activity and endotoxin concentration in drainage fluid
(6, 7).

In literature we can find data that shows if all that
patients, surgically treated for low anterior resection,
were studied with a radiologic examination with idro-
soluble contrast, the incidence of leaks would be hi-
gher (9-49%) and an accurate differentiation between
anastomosis of high, medium and low rectal tract
could be done.

The incidence of leakage significantly depends
are the surgical experience of the surgeon (8, 9).

In the last 15 years the endoscopic use of fibrin
glue has been mainly used for the conservative treat-
ment of many postsurgical esophageal, gastrointesti-
nal, perineal and rectal-vaginal leaks (10-12).

Fibrin glue is used to support the growth of fi-
broblasts, stimulated from fibrin, trombin and factor
XIII.

At the beginning of this experience the fibrin
glue was directly injected into the lumen of the leak
with a multiple lumen injector.

During this procedure we must pay a particular
attention to the solidification of fibrin glue that can
determine the closure of injector. In this case we have
to clean the catether and the endoscopic instrument
with saline solution.

We performed this procedure using an injector of
14 gauche only in selective cases , so previously descri-
bed with respect to the operative protocol.

The result in these treated cases, was a fast reco-
very in comparison with the conservative treatment
(only parenteral nutrition).

Some Authors report a higher percentage of reso-
lution of the fistulas of the upper gastrointestinal tract
versus those of the colorectal tract.

The use of this technique is a valid and safe the-
rapeutic option in cases presenting the following cha-
racteristics: small dimension of the lumen leak; low
leak volume; easy endoscopic treatment; very high
anesthesiological and operative risk

Therefore a strict selection of the patients is im-
portant for its success.

This endoscopic treatment can be associated with

the traditional method to accelerate the closure of the
leaks.

The endoscopist can perform this treatment ea-
sily and safely; it is not necessary to be very experien-
ced in this technique because it is based on the use of
the needle injector The risks are very low for the 
patient and are only referred to the endoscopic proce-
dure.

The cost of fibrin glue is high but the advantage
of a shorter hospital stay is significant in reducing the
global costs (new surgical procedure, parenteral nutri-
tion, antibiotic therapy, days of hospital stay, etc.). We
have found a comparable experience in another center
(13) characterized by a lower cost/benefit if compared
with the long hospital stay required for other treat-
ments.

In conclusive, our experience showed that the en-
doscopical use of fibrin glue is easy, safe and can shor-
ten the time of closure of fistula, in selected cases, with
an apparent reduction of global costs.
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