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Abstract

AIM: To assess whether the use of fibrin sealant
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shortens the closure time of postoperative enterocuta-
neous fistulas (ECFs).

METHODS: The prospective case-control study includ-
ed 70 patients with postoperative ECFs with an output
of < 500 mL/d, a fistulous tract of > 2 cm and without
any local complication. They were divided into study (n
= 23) and control groups (7 = 47). Esophageal, gas-
tric and colocutaneous fistulas were monitored under
endoscopic visualization, which also allowed fibrin glue
application directly through the external hole. Outcome
variables included closure time, time to resume oral
feeding and morbidity related to nutritional support.

RESULTS: There were no differences in mean age,
fistula output, and follow-up. Closure-time for all pa-
tients of the study group was 12.5 £ 14.2d and 32.5
17.9 d for the control group (P < 0.001), and morbid-
ity related to nutritional support was 8.6% and 42.5%,
respectively (P < 0.01). In patients with colonic fistulas,
complete closure occurred 23.5 + 19.5 d after the first
application of fibrin glue, and spontaneous closure was
observed after 36.2 = 22.8 d in the control group (P =
0.36). Recurrences were observed in 2 patients because
of residual disease. One patient of each group died dur-
ing follow-up as a consequence of septic complications
related to parenteral nutrition.

CONCLUSION: Closure time was significantly reduced
with the use of fibrin sealant, and oral feeding was re-
sumed faster. We suggest the use of fibrin sealant for
the management of stable enterocutaneous fistulas.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

The formation of enterocutancous fistulas (ECFs) can
be ecither spontaneous or as a consequence of intra-ab-
dominal surgery. The incidence of spontaneous fistulas is
around 15%-25%"?. These can be secondary to Crohn’s
disease, malignancy, infectious diseases such as tuber-
culosis and deep mycosis, diverticulitis, vascular failure,
radiation exposure and ischemia of the mesentery". Post-
operative fistulas account for 75%-85% out of all fistulas
in the digestive tract and they arise from unintentional
enterotomy, dehiscence of an anastomosis because of
tension in the suture line, a foreign body located close
to the anastomosis, inadequate suture techniques, distal
obstructions, hematomas, abscess formation at the site
of the anastomosis, or tumors” . Morbidity and mortal-
ity associated with postoperative fistulas are substantial as
they are highly associated with nutritional deficits, septic
complications and concomitant diseases that may appear
during prolonged hospital stays” . The conventional
treatment for postoperative fistulas includes intestinal rest,
correction of electrolytic disturbances, parenteral nutri-
tion, protection of the skin surrounding the fistula, and
treatment and prophylaxis of any related local or systemic
septic complications[S’G]. Spontaneous closure of ECFs oc-
curs after 6-8 wk in 60%-70% of the cases after specific
medical management!. Fistulas that do not close with
conservative medical treatment require surgeryWJ.
Biological fibrin glues have long been used extensive-
ly in many surgical and speciality fields™". Fibrin glue
contains high concentrations of human fibrinogen and
thrombin and it has been widely applied clinically as a
biological adhesive system for tissue adhesion or hemo-
stasis' . Additionally, in comparison with other adhe-
sives, this compound has several advantages in terms of
biocompatibility, biodegradation and hemostasis"*', Tts
use has also been extended for the management of un-
treatable fistulas that have not responded to conservative
treatment' "'?, The efficacy of fibrin varies depending
on a number of features, such as the output volume of
the fistula, the location of the fistula, and the presence
of a fistulous tract long enough (greater than 2 cm) to
allow fixation of the patchm. Following the placement
of the fibrin patch, it is replaced by collagen after about
4 wk, leading to cessation of drainage and promotion of

144

Jgn?s:iﬁm"* WJG | www.wjgnet.com

closure of the fistula”'” with avoidance of inflammatory
processes, finally resulting in improved healing!"”.

The aim of this study was to determine the outcomes
and advantages of treating low-output-volume ECFs
with the addition of fibrin glue and compare them with
conservative management without the use of adjuvant
application of fibrin glue into the fistulous tract.

MATERIALS AND METHODS

Over an 8-year petiod, 70 male and female adults with
stable, non-complicated, low-output ECFs were included
in this non-randomized prospective case-control study.
During the same period, a total of 218 patients were
evaluated for postoperative enterocutaneous fistulas.
One hundred and forty-eight patients were not consid-
ered for the study because of high output volume (>
500 ml./24 h), abdominal infection, fistulous tract <
2 cm, entero-atmospheric fistulas and residual intestinal
or peritoneal disease. Patients wete divided into 2 groups,
a study group (# = 23) in which patients received vari-
able doses of fibrin glue through the external opening
of the ECFs, and a control group (z = 47) of patients
treated without fibrin glue. Both groups were assessed
to compare endpoint variables. Patients belonging to the
control group were selected according to the origin of
the fistula, using 1 case per 2 controls. Both groups were
treated with the same conservative management, known
to promote spontaneous closure. Patients with any con-
comitant condition that impeded spontaneous closure
were excluded from the study.

Evaluation of the external fistula and medical treatment
Patients with a fistula output volume of less than 500 mL./
24 h for at least 3 consecutive days were chosen to partici-
pate in the study. We evaluated the characteristics of the
fistulas with contrast fistulography, computed tomography
(CT) scans and proximal or distal endoscopy to confirm
the absence of any condition that might impede spontane-
ous closure of the fistula, such as complex tracts, associated
abscesses, intra-abdominal sepsis, residual disease, foreign
bodies or distal obstruction, and to determine the length
of the fistulous tract. Those cases with purulent collections
were treated with percutaneous drainage before the applica-
tion of the fibrin glue. Fistulous tracts measuring less than
2 cm wete not included in the study because it was not pos-
sible to produce an adequate adhesion area for the patch
into the fistulous tract. Pure pancreatic fistulas were not
included.

Conservative treatment consisted of fasting, suppre-
ssion of gastric secretion with oral or intravenous ome-
prazole or ranitidine, subcutaneous octreotide and nutri-
tional support, either parenteral or enteral according to
the anatomic location of the fistula. All patients received
skin protection with barriers to prevent burns. The most
important endpoint variables were the changes in the
output volume, the time requited to reduce the output
of the fistula to zero for 2 consecutive days, the time re-
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Type of fistula Sex Age (yr) Time of Fistula output Fistula closure Restart oral
(Male/female) evolution (d) (mL/24 h) time (d) intake (d)

Esophago-gastrocutaneous

Study group (1 = 3) 3/0 48.6 £12.2 23317 70 +42.7 8+4 12+3.6

Control group (1 =7) 7/0 49.1+10.5 188 +4.4 88.1+19 191+6 24+8.6

'P value P=085 P=024 P=0.15 P <0.05 P <0.05
Gastrocutaneous

Study group (1 = 5) 4/1 58.6+9.4 93.8+85.1 151.4 +146.1 7 £3.1 98+24

Control group (n = 10) 6/4 474 £16.7 86.6 £ 69.8 131.4+28.8 352+18.7 39.7 £20.1

'P value P=0.19 P=0.86 P=0.67 P<0.01 P<0.01
Duodeno-jejunocutaneuos

Study group (1 = 5) 2/3 382+10.4 25.6+4.9 111.6 £75.9 76126 11.6+4.3

Control group (n = 10) 6/4 441+11.2 228+4.2 123.6 £19.9 30 £17.1 349+17.2

'P value P=0.34 P=0.27 P=0.63 P<0.01 P<0.01
Ileocutaneous

Study group (1 = 6) 2/4 531+5 28.1+9.6 132.8+47.6 16.1+21.6 18.3+£20.6

Control group (n =12) 6/6 55.4 £13.1 23+4.7 143 + 36 37.8+17.2 425+17.7

'P value P=0.69 P=0.13 P=0.61 P<0.05 P<0.05
Colocutaneous

Study group (1 = 4) 3/1 61.5+83 402117 87.7+40.8 235+19.5 25+17.8

Control group (n = 8) 5/3 60.1+11.9 33.1+£13.2 106.1 +16.5 36.2+228 40+23.1

'P value P=0.84 P=044 P=0.28 P=0.36 P=0.25
All types of enterocutaneous fistulas

Study group (n = 23) 14/9 51.9+11.6 4331463 116.2+81.5 125+14.2 15.3+13.3

Control group (n = 70) 30/17 51.1+13.7 37.5+£40.9 121.9+31.5 325+17.9 37.2+184

’P value P=0.81 P=0.59 P=0.74 P =0.000 P =0.000

'P value from the Mann Whitney U test; 2P value from the Student’s f test.

quired to resume normal oral intake, and fistula reopen-
ing, In addition, we studied complications related to the
use of nutritional support.

Fibrin glue application

To allow the adhesion of the fibrin glue patch, all fistulous
tracts were debrided with an endoscopic brush to produce
a smooth surface. The adhesive was composed of fibrino-
gen at a concentration of 80 mg/ml and 1000 TU/mL
of thrombin (both of human extraction) combined with
tranexamic acid and calcium chloride (Quixil®; Omrix
Biopharmaceuticals Ltd., Tel-Hashomer, Israel). Prior to
application, the adhesive was defrosted and components
were placed separately in a double-syringe system with
distal mixing device. The application of the glue through
the external opening of the fistula was controlled endo-
scopically to assure total occlusion of the internal hole, in
those patients with esophageal, gastric and colocutaneous
fistulas. Patients with fistulas arising from the duodenum
(after gastrectomy and gastrojejunostomy), jejunum and
ileum, the control of the glue application was performed
with fistulography to establish the distance between the
internal and external holes, fistulous tract diameter and
estimated volume of fibrin glue to administrate into the
fistulous tract. We considered therapeutic failure when the
fistula output persisted after the third application of the
adhesive without a limit time.

Ethical considerations
This study was conducted according to the declaration
of Helsinki of 1989 and Mexican Health Guidelines. The
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protocol was approved by the Ethical Committee of the
Western National Medical Center at the Mexican Institute
of Social Security. Full written informed consent was ob-
tained from all patients before their inclusion to this study.

Statistical analysis

Results are described as percentages and central tendency
and dispersion measures. Qualitative variables were ana-
lyzed using y* or Fisher’s exact test, and for quantitative
variables the Mann Whitney U test or Student’s # test was
used according to the resulting distribution. All P values
less than 0.05 were considered statistically significant.

RESULTS

Between January of 2000 and December of 2007, 70
patients were included. The study group consisted of 23
patients (14 male, 9 female) with a mean age of 51.95 *
11.67 years, and a control group of 47 patients (30 male,
17 female) with a mean age of 51.17 * 13.78 years. In
both groups, all external fistulas were classified accord-
ing to the anatomical origin (Table 1).

Esophago-gastrocutaneous fistulas

We included 10 patients with esophago-gastrocutaneous
fistulas secondary to esophageal resection of distal car-
cinoma, caustic burns or high-grade dysplasia associated
with Barrett’s metaplasia. In all cases, the esophagus was
replaced by gastric transposition through the posterior
mediastinum. There were 3 cases in the study group and
7 in the control group. There was no difference in mean
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age between groups (P = 0.85). The average output of the
fistulas was 70 £ 42.7 mL and 88.1 & 19 ml,, respectively (P
= 0.15). The fistulous tract measured 3.6 * 0.36 cm and
3.65 + 0.48 cm, respectively (P = 0.86). The mean quantity
of fibrin glue applied into the external opening was 9 mL
(range 7-11 mL). The time to obtain complete closure
following the initial application was 8 * 4 d in the study
group. Spontaneous closure was observed after 19.1 £ 6 d
of medical treatment in the control group (P < 0.05).

Gastrocutaneous fistulas

Five patients with gastrocutaneous fistulas were included
in the study group and 10 in the control group. Gender
distribution was similar in both groups and there were
no differences in age (P = 0.19). Average fistula output
was 151.4 + 146.1 mL and 131.4 £ 28.8 mL (P = 0.67).
The majority originated from endoscopic or surgical gas-
trostomies. One case in the control group had a fistula
that originated from a partial dehiscence of a gastro-
jejunostomy. The fistulous tract measured 4.3 = 0.77 cm
and 4.1 £ 0.61 cm (P = 0.76) in study and control groups,
respectively. The adhesive application was performed
under endoscopic visual control to ensure complete oc-
clusion of the internal hole (Figure 1). The mean quantity
of fibrin glue was 18 mL (range 6-30 mL). In the study
group, complete closure was observed 7.0 £ 3.1 d after
the application. In the control group, spontaneous clo-

sure occurred after 35.2 = 18.7 d (P < 0.01).

Duodenum and jejunocutaneous fistulas

Fifteen patients, 8 male and 7 female, were included in
this group. One patient in the study group and 2 patients
in the control group had pure duodenal fistulas after total
or partial gastric resections. The remaining 12 cases had
external jejunocutancous fistulas, 4 in the study group
and 8 in the control group, all of which resulted from
partial dehiscence of jejunorrhaphy or anastomoses af-
ter resection. There were no differences in age between
groups (P = 0.34). The mean fistula output was 111.6
75.9 mL in the study group and 123.6 = 19.9 mL in the
control group (P = 0.63). The fistulous tract measured 6.5
+ 0.56 cm and 6.9 *+ 0.68 cm (P = 0.20), respectively. The
mean quantity of the fibrin glue applied into the external
opening was 12.5 mL (range 10-15 mlL). Complete clo-
sure was observed 7.6 & 2.6 d after the application of the
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Figure 1 Endoscopic control of the appli-
cation of fibrin glue in a patient with a gastro-
cutaneous fistula. A: The sealant was instilled
externally; B: For better results, a complete
occlusion of the internal hole of the fistulous tract is
required.

adhesive in the study group and at 30.0 = 17.1 d in the
control group (P < 0.01).

lleocutaneous fistulas

Eighteen patients, 8 male and 10 female were included
in this group, 6 in the study group and 12 in the control
group. All fistulas were secondary to partial dehiscence of
end-to-end anastomoses or enterorrhaphy. There was no
age difference between the groups (P = 0.69). The average
fistula output was 132.8 = 47.6 mL »s 143.0 * 36.6 mL
in study and control groups, respectively (P = 0.61). The
fistulous tract measured 10.4 £ 1.8 cm and 10.6 £ 1.9 cm,
respectively (P = 0.85). The mean quantity of fibrin glue
applied into the external opening was 14.5 mL (range,
10-19 mL). For the study group, complete closure was
observed 16.1 + 21.6 d after the first application and 37.8
+ 17.2 d in the control group (P < 0.05). In one of the
patients the fibrin glue was applied endoscopically because
the fistula originated from dehiscence of an ileocolic anas-
tomosis 70 cm from the anal margin.

Colocutaneous fistulas

This group had 12 patients, 8 male and 4 female, 4 in the
study group and 8 in the control group. There was no
age difference between groups (P = 0.84). The average
of the fistula output was 87.7 £ 40.8 mL in the study
group and 106.1 + 16.5 mL in the control group (P =
0.28). The fistulous tract measured 15.4 * 2.1 cm and
14.1 £ 1.5 cm (P = 0.24). All fistulas were secondary
to left colon resection, with manually constructed end-
to-end anastomosis or primary closure after trauma.
Diagnoses made before the resection were diverticular
disease, sigmoid or proximal rectal cancer, and trauma
with incidental perforation. The mean quantity of fi-
brin glue applied into the external opening was 14.5 mL
(range 12-26 mL). In the study group, complete closure
occurred 23.5 = 19.5 d after the first application, and
spontaneous closure was observed after 36.2 + 22.8 d in
the control group (P = 0.36).

Fistula recurrence, complications related to nutritional
support and mortality

During an 18-mo follow-up period, reopening of fistu-
lous tracts was observed in 2 patients with colocutaneous
fistulas. Both patients belonged to the study group. One
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patient suffered incidental perforation of the left colon
during a necrosectomy with primary closure. After the
reopening of the fistulous tract, endoscopic evaluation
showed sigmoid stenosis, and a CT scan demonstrated a
retroperitoneal inflammatory process probably related to
a previous episode of acute pancreatitis, and after § mo
he experienced spontanecous closure. The second case
was a patient with residual diverticular disease of the left
colon that was not identified during the initial evaluation
before fibrin glue application. This patient underwent a
segmental colon resection with subsequent resolution of
the complication.

Morbidity related to nutritional support was signifi-
cantly different between groups. In the study group, there
was one minor and one major complication (8.6%). One
patient required a change of jejunostomy tube because of
obstruction, and the other patient, who had short bowel
syndrome and was receiving long-term total parenteral
nutrition, developed septic shock secondary to Candida al-
bicans infection 11 mo after the resolution of the fistulous
complication. This patient eventually died of multiple oz-
gan failure. In the control group, morbidity was observed
in 20 patients (42.5%). This difference was statistically
significant (P < 0.01). Minor complications such as tube
obstruction, enteral nutrition-associated diarrhea, and
central venous catheter obstruction were observed in 8
cases (17%). The remaining 12 patients developed major
complications, such as fever related to a central venous
catheter in 11 cases: 4 with negative cultures which were
resolved with a new access; 7 patients with positive cul-
tures, 6 with Gram-positive cocci (Staphylococcus anrens and
Streptococcus epidermidis); and the remaining patient died of
septic complications caused by a systemic C. a/bicans infec-
tion. There were 2 additional deaths during the follow-up
from non-related causes, including one patient from each
group (acute myocardial infarction and diffuse abdominal
carcinomatosis). There were no complications related to
the application of the fibrin glue. Finally, when we consid-
ered all patients stratified only by the interventional ma-
neuvet, we observed highly significant results. The time to
achieve total fistula closure was 12.5 £ 14.2 d in the study
group (fibrin glue) and 32.5 £ 17.9 d in the control group (P
< 0.001).

DISCUSSION

Fibrin sealant, also referred to as fibrin glue or fibrin tis-
sue adhesive, is a surgical hemostatic agent detived from
plasma coagulation proteinsm. Fibrin sealants are widely
used for many surgical procedures in all fields of sur-
gery[zo]. They can be used for hemostasis, wound closure,
and tissue sealing, and in contrast to synthetic adhesives,
they have the advantage of being biocompatible and
biodegradable, and they are not associated with inflam-
matory processes, foreign body reactions, tissue necrosis,
or extensive fibrosis. With normal wound healing, fibrin
absorption occurs within days to weeks of application,
depending on the type of surgery, the proteolytic activity
at the treated site, and the amount of sealant used”".
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Commercial concentrates containing human fibrino-
gen, factor X Il and bovine thrombin became available in
Europe in the late 1970s and have been extensively used
since then for hemostasis and other indications™. All
these products contained antifibrinolytic agents. However,
when first introduced, fibrin sealants were excluded from
use in the United States based on the risk of transmis-
sion of infection”"””. The risk of viral transmission was
reduced through careful donor selection followed by heat
treatment of the human fibrinogen component. Virally in-
activated human thrombin has replaced bovine thrombin
in most European products”™. A number of researchers
have described the postoperative development of anti-
bodies to bovine thrombin in some patientsm]

The first new generation fibrin sealants used in the
United States, with removed or inactivated viruses, was
Tisseel (Baxter Healthcare), which was approved by the
US Food and Drug Administration (FDA) in 1998, Tis-
seel was used in the majority of the studies performed to
assess the use of this adhesive. In the present study, we
used a fibrin sealant known as a second-generation seal-
ant, which received FDA approval in March 2003 and is
known as Crosseal (American Red Cross)”. Both Tisseel
and Quixil are composed of human fibrinogen and hu-
man thrombin, which are combined at the time of use.
The respective formula differs from each other because
Tisseel contains bovine aprotinin (BA), while Quixil
contains tranexamic acid, both known as antifibrinolytic
agentsl%J

Adverse events associated with the use of fibrin seal-
ant over the least 25 years have been inflammatory pro-
cesses, allergic reactions and viral infections secondary
to the bovine componentm.

Hino et a/™ recently reported 3 cases of iatrogenic
parvovirus B19 infection after the use of a fibrin sealant.
This viral transmission was attributed to the use of dry-
heat viral inactivation, which is not effective against non-
enveloped viruses. Thus far, there are no reports of hu-
man immunodeficiency virus seroconversion or hepatitis
B or C infection after the use of fibrin sealant™. Howev-
et, the risk of virus transmission by fibrin sealants is still a
subject of debate!"”. Three cases of anaphylaxis have been
reported in Japanese patients, one of which was linked to
the bovine aprotinin component of the sealant™”.

Fibrin adhesives have been used for several decades to
close or obliterate fistulous tracts”' and their effectiveness
varies depending on the output volume of the fistula, its
location, and the presence of a sufficiently long fistulous
tract (greater than 2 cm) to allow fixation of the patChDZ].
Postoperative fistulas of the digestive tract are relatively
frequent in surgical practice. Serious technical difficulties
such as variability in the location of the fistulas, quantifica-
tion of drainage, time of evolution of the fistula, patient
status and underlying pathology, have hindered scientific
research comparing various therapeutic options and treat-
ments" . This is one of the reasons why there are just a
few randomized controlled clinical trials with the use of

fibrin sealants'™,
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In 1996, Hwang e al, published a small random-
ized clinical trial in patients with very low-output entero-
cutaneous fistulas (less than 20 mL). They used fibrin
glue extracted from a blood bank and activated with bo-
vine thrombin. The anatomic origin of the fistulas was
varied and included upper and lower digestive tract fistu-
las. In 6 patients treated with external application of the
adhesive, the time needed to close the fistulous tract was
reduced significantly (2 * 0.4 d), as was the hospital stay.
Control patients (7 = 7) received conventional treatment
with total parenteral nutrition. In this group, spontane-
ous closute was observed after 13 = 2 d (P < 0.01). The
authors concluded that the use of fibrin glue is safe and
effective for patients with stable and low-output entero-
cutaneous fistulas.

Waag ef al™ performed the first endoscopic appli-
cation of an adhesive in 1979, for the treatment of a
tracheo-esophageal fistula. Subsequently, with the intro-
duction of different types of biological tissue adhesives
and the development of dual and triple lumen catheters
in 1984, fibrin glues have been used in the endoscopic
treatment of fistulas of the digestive tract” . Howevert,
only proximal and distal digestive tract fistulas are ac-
cessible for endoscopic evaluation and management.
In 1990, Nakagawa ef al™ reported the use of a small-
diameter endoscope for the evaluation and treatment
of fistulous tracts with fibrin glue. Fifteen patients were
included in this study, and they wete submitted to en-
doscopic examination, the clinical significance of which
was assessed, and it was concluded that fistuloscopy is a
safe and easy technique that results in less stress for the
patients and is considered to be effective for the exami-
nation and treatment of fistulas"”.

Lange et al™ investigated whether the endoscopic
procedure could be used as an adjuvant technique for
the sealing of gastrointestinal fistulas in 17 enterocu-
taneous fistulas. The success rate was 64.5%, and they
described complementary treatment for abscesses asso-
ciated with the fistulous tract. Some patients developed
complications because of the high pressure of the fibrin
glue application, and one patient died of pulmonary air
embolism"™

As reported by Shand ez aF"in 1997, some adjuvants
have been purported to favor the early closure of fis-
tulous tracts. They described a case of a patient with a
non-healing low-output gastrocutaneous fistula closed
by endoscopic means with fibrin glue and surgical packs.
The fistula reopened 3 d after the procedure, and clo-
sure of the fistula was reattempted by direct endoscopic
application of surgical packs and adhesive. Complete
closure was obtained 11 d after direct endoscopic appli-
cation of the fibrin glue™.

Recently, Lomis ¢ al™ performed a study in which
they evaluated 7 patients with persistent fistula, treating
them with collagen plugs. Under fluoroscopic guidance
and using direct-catheter techniques, collagen plugs were
applied into the fistulas. The success rate was 85.7%; 6
of the 7 patients had resolution of the fistula with no
evidence of fistula recurrence 30-180 d after the closure.
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In 1990, Eleftheriadis ef o/ reported 7 cases of proxi-
mal digestive fistulas with high-volume output (700 mL
in 24 h minimum) that were closed with fibrin gel by en-
doscopic means, with a 100% success rate. In 2002, the
same authors reported a study in 14 patients; 7 with low-
volume-output fistulas (discharging 20-50 mL/d) and 7
with high-volume-output fistulas (200-1000 mL/d), using
fistuloscopy to evaluate the fistulous tracts and to measure
the length of the fistula, with removal of necrotic mate-
rial and non-absorbable sutures. Fibrin sealant was applied
under direct observation. The fistulas healed within 2-17 d
(mean 9.2 = 5.1 d) in all patients except one with perito-
neal carcinomatosis. The authors concluded that fistulos-
copy could be used as both a diagnostic and a therapeutic
tool in low- and high-output postoperative fistulas resis-
tant to conservative treatment' . More recently, in 2004,
the same author reported the endoscopic application of
fibrin sealant for the treatment of gastrocutaneous fistula
after bariatric surgery in three morbidly obese patientsm

Kurokawa ef @/ reported an 85% success rate after
the selective occlusion of complex digestive fistulas with
fibrin glue application under fistuloscopy in patients in
whom fistula closure had not occurred after 3 wk of
conservative postoperative treatment.

Ramén Réabago e al*) recently reported the larg-
est series of postoperative digestive fistulas treated with
transendoscopic application of fibrin glue. They includ-
ed 30 patients with proximal, distal and internal fistulas
of low- and high-output. The medium time of conser-
vative treatment was 95 = 199 d for all types of digestive
fistulas. The success rate was 80% and 25% respectively
and 55% for internal fistulas. They recommended that
conservative treatment should not be prolonged beyond
2-4 wk, since most postoperative fistulas required 14 d
to stabilize, and that endoscopic treatment should be
performed at that stage. After follow-up periods ranging
from 6 mo to more than 6 years, only one of the sealed
fistulas reopened requiring a new endoscopic resealing.
Rabago and his colleagues concluded that endoscopic
treatment achieves a very high success rate, without
complications and at a lower cost™,

The first Mexican experience with fibrin sealants was
published in 1997 by Justo-Janeiro e# al™. They evalu-
ated the application of concentrated human fibrinogen
activated with bovine thrombin, fundamentally for he-
mostatic purposes, protection of high-risk anastomosis,
seroma prevention and closure of enterocutaneous
fistulas (4 patients). The success rate in the early closure
of fistulous tracts was limited (50%), and failures were
a consequence of distal obstruction to the fistula origin
and intense inflammatory reactions'™.

Since 1998 commercially-prepared fibrin glue became
available in our country and in 1999 our group designed
protocols to evaluate the efficacy of the fibrin sealant in
different surgical indications, including general surgery. In
this study, we used human fibrin glue exclusively in low-
output digestive fistulas, and we made comparisons with
patients who received the same medical treatment but
without the use of the adhesive. Our results are relevant
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as the closure times achieved were significantly reduced,
and the time needed to resume oral intake was also de-
creased. Application through the external opening is very
useful when the characteristics of the fistulous tract are
well known. Recently, Murakami ez al™ demonstrated ad-
equate closure of complex postoperative digestive fistulas
identifying the characteristics of the fistulous tract with an
injection of contrast medium through the drainage tube.
Eighteen patients were included in the study, with an 88%
success rate (16 patients) with the applications of 1 to 9
treatment sessions of diluted solution of thrombin and
fibrinogen 80 mg/mL. They studied the effect of throm-
bin dilution in saline solution and found the optimal con-
centration at 8 mg/mL of thrombin with a coagulation
time of 45 * 5 s. The delayed coagulation time permitted
injection of the glue through all the complex fistulous
tracts reaching a high success rate despite 60% of patients
having abscesses associated with the fistulous tracts. The
treatment was offered between 31 and 168 (66 = 40.4) d
after the surgical procedures.

In the series presented here, endoscopic control of
the applications was performed in 13 cases with proximal
or distal fistulas. The persistence of inflammation and
inadvertent diverticular disease induced the recurrence of
2 colonic fistulas which eventually resolved with medical
and surgical treatment. We attribute the success rate, even
without performing a fistuloscopy or transendoscopic ap-
plication, to the meticulous instillation of the fibrin glue,
the low-volume output of the enterocutaneous fistulas,
and the absence of complex fistulous tracts or any other
condition that impeded spontaneous closute of the fistu-
las, such as associated abscesses, intra-abdominal sepsis,
residual disease and foreign bodies or distal obstruction.
Morbidity related to nutritional support was higher in
the control group due to the prolonged time to feeding,
and mortality was secondary to catheter-related sepsis in
chronic parenteral nutrition. Since accelerated closure was
not the purpose of this study, we proposed to treat pa-
tients as soon as the fistulas became stable and low-output
without any associated obstruction, infection or residual
disease, as other authors suggested in treatment of this
complication[32’43’45].

In summary, we recommend the use of fibrin glue
in those patients who do not experience spontaneous
closure, to reduce the time needed to complete the reso-
lution of the fistula and to minimize the rate of com-
plications related to the secretions of the fistulas. The
sealant should be applied as soon as the fistula becomes
stable with the lowest output to assure closure after one
or more applications of the glue.

Endoscopic control of the fibrin glue application
should be performed whenever possible to ensure com-
plete occlusion of the internal hole. The technique em-
ployed in this study has the advantage of allowing the
removal of necrotic tissue and non-absorbable sutures
from the fistulous tracts. Radiological visualization of the
fistulous tracts, as studied here, requires less technological
support, and we successfully treated digestive fistulas orig-
inating from the small bowel, including the duodenum,
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with external application of the adhesive. Patients did not
present any adverse reactions, and recurrences were attrib-
uted to residual or untreated disease, particulatly in those
patients with colonic fistulas.

COMMENTS

Background

The formation of enterocutaneous fistulas can be either spontaneous or as a
consequence of intra-abdominal surgery. The incidence of spontaneous fistulas
is around 15%-25%, and postoperative fistulas account for 75%-85% of all
fistulas of the digestive tract. Morbidity and mortality associated with postopera-
tive fistulas are substantial as they are highly associated with nutritional deficits,
septic complications and concomitant diseases that may appear during pro-
longed hospital stays. The conventional treatment for postoperative fistulas in-
cludes intestinal rest, correction of electrolytic disturbances, parenteral nutrition,
and protection of the skin surrounding the fistula, and treatment and prophylaxis
of any related local or systemic septic complications. Spontaneous closure oc-
curs after 6-8 wk in 60%-70% of cases after specific medical management.

Research frontiers

Biological fibrin glues have long been used extensively in many surgical and
specialty fields. Its use has also been extended for the management of untreat-
able fistulas that have not responded to conservative therapy. The efficacy of
fibrin varies depending on the features of the fistula, such as output volume,
location, and the presence of a fistulous tract long enough (> 2 cm) to allow
fixation of the patch. Following the placement of the fibrin patch, it is replaced
by collagen, leading to cessation of drainage and closure of the fistula with
avoidance of inflammatory processes, finally resulting in improved healing.

Innovations and breakthroughs
This study determined that the application of fibrin glue through the external
opening of stable enterocutaneous fistula reduced the closure time and the
morbidity associated with nutritional support.

Applications

Instillation of variable quantities of fibrin glue (6 to 30 mL) according to the fis-
tulous tract in one to 3 treatment sessions. The application of the glue was con-
trolled endoscopically to assure total occlusion of the internal hole in proximal
and distal fistulas.

Peer review

This is a good paper which targets a difficult and important topic.
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