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ObjectiveObjectiveObjectiveObjectiveObjective: to evaluate the use of endoscopic self-expandable metallic prostheses in the treatment of fistulas from sleeve

gastrectomy and Roux en y gastric bypass. Methods:Methods:Methods:Methods:Methods: all patients were treated with fully coated auto-expandable metallic

prostheses and were submitted to laparoscopic or CT-guided drainage, except for those with intracavitary drains. After 6-8

weeks the prosthesis was removed and if the fistula was still open a new prostheses were positioned and kept for the same

period. Results:Results:Results:Results:Results: the endoscopic treatment was successful in 25 (86.21%) patients. The main complication was the migration

of the prosthesis in seven patients. Other complications included prosthesis intolerance, gastrointestinal bleeding and adhesions.

The treatment failed in four patients (13.7%) one of which died (3.4%). ConclusionConclusionConclusionConclusionConclusion: endoscopic treatment with fully coated

self-expandable prosthesis was effective in treating most patients with fistula after sleeve gastrectomy and roux en y gastric

bypass.
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Obesity is now a major worldwide public health problem.
 The World Health Organization estimates that one

quarter of the world’s population has overweight or obesity1-

3. Obesity-related diseases such as type 2 diabetes,
hypertension, dyslipidemia, myocardial infarction, stroke,
sleep disorders, asthma, depression and degenerative
diseases are responsible for about 2.5 million deaths a year
in the world2.

For patients diagnosed with morbid obesity,
surgical treatment is considered the best treatment option.
Currently, the two most used surgical techniques are the
gastric sleeve (GS) and the Roux-en-Y gastric bypass (RYGB),
both performed laparoscopically4. Major complications
associated with these techniques are postoperative fistula
and gastrointestinal bleeding (1.9%)5-8.

Postoperative fistula is a major challenge for the
medical staff, since it is difficult to diagnosis and its treatment
is complex and multidisciplinary, involving the control of
sepsis, multiple organ failure, nutritional deficit and the
fistula itself9,10. The proposed therapeutic options range from
conservative medical treatment to exploratory laparotomy
with primary closure of the fistula and, in cases of abdomi-

nal contamination, which are the majority, radiological or
laparoscopic drainage8,10,11.

Endoscopic treatment is an alternative to surgery.
Based on the use of self-expandable prosthesis, endoscopic
treatment appeared initially to manage malignant fistulas
and esophageal spontaneous perforation (Böerhaave
syndrome), and subsequently has been proposed for
postoperative leaks12-14.

The aim of this study was to evaluate the result
of using a self-expandable, completely coated, metal
prosthesis in patients diagnosed with reducing post-gastric
fistula.

METHODSMETHODSMETHODSMETHODSMETHODS

In the Serviço de Endoscopia Digestiva of the
Hospital Universitário Gaffrée e Guinle, we evaluated the
medical records of patients who underwent surgical treatment
for obesity between August 2011 and May 2014 who had
postoperative fistula. All patients were from private institutions
and operations were carried out by different teams.

Fistula diagnosis was made by clinical
examination (tachycardia, fever, tachypnea), laboratory
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tests (increased C reactive protein), computed tomography
(identification of intra-abdominal collection) and the intake
of methylene blue if the patient still had the abdominal
drain.

After the surgical or radiological treatment of the
collection, all patients were transferred to the operating
room and underwent endoscopic procedure under general
anesthesia in the supine position. After the passage of the
endoscope and location of the fistula, contrast infusion was
made for the fistula study. After this first step, the external
marking was made with electrodes placed below the fistula
and the fistula topography. In patients undergoing RYGB,
the distal marking was located below the gastrojejunostomy.
In patients undergoing GS, the distal marking was located
below the surgical reinforcement near or just after the
pylorus. In all patients, the proximal portion of the prosthesis
was positioned in the distal esophagus. After labeling with
electrodes, we positioned a Savary-Gilliard guide wire (Wil-
son Cook Medical Inc., Winston-Salem, NC) under
endoscopic view and over which we introduced the 15cm
self-expandable metal prosthesis (Boston Scientific of Brazil
Ltda). With the prosthesis in its final position, we performed
contrast infusion to confirm the path obliteration. In the
absence of contrast material in the abdominal cavity, the
procedure was considered satisfactory, and we then
positioned the metal clips securing the proximal part of
the prosthesis wall of the esophagus in order to reduce
the possibility of migration. If there was prosthesis
migration, we reassessed the patient before the end of
the treatment and the prosthesis, repositioned, or replaced
by a new one.

RESULTSRESULTSRESULTSRESULTSRESULTS

We evaluated the records of 29 patients, 23
(79.3%) undergoing GS and six (20.6%), RYGB. Initial BMI
ranged from 37.11 to 67.2. Eight patients had no risk factors,
while 11 had more than one risk factor (Table 1). The mean
age was 36.7 years and the average time between
diagnosis of the fistula and the positioning of the prosthesis,
six days. Twelve patients were male and 17 female, the
average treatment time with the prosthesis being 63 days
and the average number of endoscopies, three.

Endoscopic treatment closed the fistula in 25
patients (86.21%). There was recanalization of the fistula
after six months of prosthesis placement in one patient. He
underwent a new endoscopic treatment that permanently
closed the fistula. The drainage of intra-abdominal abscess
was required in 21 patients. In 19 (65.5%), surgical drainage
was performed (laparotomy), in two (6.89%) CT-guided
drainage was performed and seven patients (24.1%) had
the cavity drain at diagnosis; in two of these patients the
gastric banding had already been positioned. In one patient
(3.4%) we observed a discrete amount of gas in the abdo-
minal cavity without collection at CT, requiring no drainage.

In all patients undergoing GS, the fistula was
located in the Hiss angle (Figures 1A, 1B and 1C). One
patient, beyond this fistula, presented another one, located
in the gastric antrum. In patients undergoing RYGB, two
had total dehiscence of the gastric pouch suture (Figures
2A and 2B), two had fistula in the pouch suture line and
two in the pouch anastomosis with the jejunum.

In the six patients undergoing RYGB, the fistula
healed after placement of the prosthesis, with an average
of 2.5 endoscopies per patient. Three patients required three
endoscopies to rescue the prosthesis, which migrated to
the jejunum. To such rescue we used the double balloon
enteroscope in one patient and the colonoscope in two
other patients; in three patients the fistulas were already
healed.

For patients undergoing GS, the placement of
the prosthesis was effective and healed the fistula in 19,
with an average of 2.7 endoscopies per patient. In 11
patients (57.8%) two endoscopies were necessary. In two
patients the fistula remained open on the date of prosthesis
removal. New prostheses were positioned that lasted for
over six weeks, when then were removed and there was
complete healing of the fistula. In two other patients, at
the time scheduled for withdrawal the prosthesis was
adhered, requiring the placement of new fully coated
prosthesis. In both cases, after 15 days, the two prostheses
were removed and the fistula found to be closed. In four
patients there was subsequent migration of the prosthesis,
which led to an increase in treatment time and in the
number of procedures. The main complications found were
migration, adhesion, bleeding and intolerance (Table 2). In
four patients (13.7%) endoscopic treatment was not
effective, and one of these died after 22 days of treatment.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Postoperative fistulas represent a serious
complication of obesity surgical treatments. The increased
intraluminal pressure caused by anastomotic stenosis,
excessive tension on the suture line, tissue ischemia and
hematoma are predisposing factors. In addition, there are
preoperative factors that favor the emergence of
complications in the postoperative period: BMI e” 40,
hypertension, diabetes, infections, sleep apnea, age over
55 years, male gender, previous surgery and smoking15. In
this study, 21 patients (72.4%) had at least one of these
factors preoperatively.

The location of the fistula differs according to
the technique proposed2. In this series all patients undergoing
gastric sleeve (GS) had fistulas at the Hiss angle and one of
them also had another leak in the gastric antrum. In patients
undergoing Roux-en-Y gastric bypass (RYGB), fistulas were
located in the gastrojejunostomy and at the suture line of
the gastric pouch, location similar to that found by other
authors2.
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Figure 1 -Figure 1 -Figure 1 -Figure 1 -Figure 1 - A) simple Hiss angle fistula; B) endoscopic appearance of a complex fistula at the Hiss angle; C) X ray image of the complex fistula
at the Hiss angle with abdominal abscess.

Table 1 Table 1 Table 1 Table 1 Table 1 - Epidemiological data.

Pat ientsPat ientsPat ientsPat ientsPat ients GenderGenderGenderGenderGender AgeAgeAgeAgeAge B M IB M IB M IB M IB M I Risk factorsRisk factorsRisk factorsRisk factorsRisk factors SurgerySurgerySurgerySurgerySurgery

1 M 27 41.02 A GB
2 M 28 45.56 GS
3 M 37 46.31 A-H-D-B GS
4 F 35 40.22 H-C GS
5 F 67 37.83 H-D-B GS
6 F 34 37.26 H-C GS
7 M 39 44.01 GS
8 F 55 37.58 GS
9 M 22 50 A-H GB
10 M 35 46.61 A-H GB
11 M 51 40.48 A-C GS
12 M 40 46.08 GB
13 F 18 45 H GS
14 F 36 48.56 GS
15 F 42 51.69 C GB
16 F 34 67.2 H GB
17 M 24 40.04 A-H GS
18 F 40 40.65 C GS
19 F 33 37.11 H GS
20 M 25 40.07 H GS
21 F 18 51.42 GS
22 F 39 37.59 A GS
23 F 53 44.66 A-H-D GS
24 M 38 47.84 A-H GS
25 F 36 44.41 A-C GS
26 F 54 39,43 A-H-D-C GS
27 M 38 38.89 A GS
28 F 31 36 GS
29 F 38 43.92 GS

Source: Digestive Endoscopy Service of the Gaffrée e Guinle University Hospital.

Legends: A - Obstructive sleep apnea; H - Systemic arterial hypertension; D - Diabetes; C - Previous laparotomy; B - gastric band; GB - gastric
bypass; GS - sleeve gastrectomy.
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The male gender is an independent risk factor
for fistula6. This can be explained by the higher central fat
in relation to peripheral fat, leading to increased amount
of intra-abdominal and mesenteric fat. In our study, 41.3%
were men, 56.7% were women. This apparently
contradictory results can be explained by the higher number
of women undergoing surgical treatment.

Postoperative fistulas usually occur between the
second and 12th day after the operation and are difficult to
diagnose. The main symptom is tachycardia (72-92%),
followed by nausea and vomiting (81%), fever (62%) and
leukocytosis (48%)1,16,17. Computed tomography (CT) is the
best imaging method for the diagnosis and assists the
conduct as to whether or not to drain the abdomen, although
its validity for the fistula diagnosis in patients with BMI e” 50
is questioned due to size of waist circumference15. In patients
in whom the cavity drain remains positioned, methylene
blue administered orally can be very useful for confirming
the fistula. In 23 patients (79%) the diagnosis was made
by the tenth day, in three (10.3%), until the 15th day, and
in th remaining three (10.3%), after 30 days. In 21 patients
the diagnosis was made by CT with contrast and in eight
patients, with methylene blue. Once the fistula diagnosis is
confirmed, operative treatment has been proposed by many
centers of bariatric surgery in the world18, but the technical
difficulties associated with the high incidence of fistula
recurrence, possibly caused by the intense inflammation in
its surroundings, led this option to be underutilized. In order
to reduce the complications inherent to operative
rapprochement, it has been proposed that the operation
be limited to drainage of possible abdominal abscesses and

the fistula approach be made preferably endoscopically9,15,19.
In our series, two patients submitted to RYGB underwent
operative fistula rapprochement without success, increasing
time between diagnosis and endoscopic treatment. In all
other patients previously addressed by surgical teams the
approach was the drainage of intra-abdominal collection.

The endoscopic technique is based on the use of
a completely coated prosthesis associated, when required,
the use of “Surgisis plugs” (Wilson Cook Medical, Inc.,
Winston-Salem, NC). After the positioning, the prosthesis
leads to the formation of a mechanical barrier between
the gastrointestinal tract and the fistula, allowing high
protein oral nutritional support while healing occurs8. The
use of oral feeding avoids complications related to parenteral
nutrition. Moreover, premature discharge reduces the risk
of infection1,20. After positioning, the prostheses are
generally well accepted by patients. Usually found
complications are migration, transient chest pain during
expansion, nausea, gastrointestinal bleeding, adhesion and
intolerance4,15. In this study there was prosthesis migration
in three patients submitted to RYGB and in four submitted
to GS. This complication is the biggest problem of the
endoscopic treatment and is caused by the prostheses
design, originally meant to be used in the esophagus11.
One of the proposed ways to prevent prosthesis migration
is the use of metal staples in the proximal part of the
prosthesis in order to attach it to the esophagus20,21. We
adopted this conduct for all patients in this series.

The literature describes one severe gastrointestinal
bleeding case as a result of an aortic-esophagic fistula caused
by the prosthesis22. Only one of our patients had bulky
gastrointestinal bleeding, starting 24 hours before the
expected prosthesis removal time. In this case, an approach
to suppress the bleeding was not necessary, and during the
removal of the prosthesis we observed a large stomach
ulcer, probably caused by contact of the prosthesis with
the gastric mucosa.

Although we have used only fully coated
prostheses, in two patients there was silicone rupture,
resulting in tissue growth and prosthesis adhesion. In these
two patients we placed new fully coated prostheses of equal
sizes inside the attached prostheses and patients were
discharged. After 15 days, during a novel hospital admission,
the two prostheses were withdrawn. This approach is used

Figure 2 -Figure 2 -Figure 2 -Figure 2 -Figure 2 - A) total dehiscence of gastric pouch with visualization
of the liver; B) gastric pouch after treatment.

Table 2 Table 2 Table 2 Table 2 Table 2 - Complications of endoscopic treatment.

Compl icat ionsCompl icat ionsCompl icat ionsCompl icat ionsCompl icat ions N (%)N (%)N (%)N (%)N (%) TreatmentTreatmentTreatmentTreatmentTreatment

Migration 7  (24.3) 3 removed *
Adherence 2  (6.8) 4 replacements - prosthesis under prosthesis
Intolerance 1  (3.4) removed
Bleeding 1  (3.4) conservative treatment

Source: Digestive Endoscopy Service of the Gaffrée e Guinle University Hospital.
* Fistulas already healed at the time of migration.
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in the removal of partially coated prostheses in which there
is cell growth in the proximal and distal segments21,23. There
is no consensus in the literature as to the time for prosthesis
removal. Published papers report a period between four
and eight weeks20,24. In our series, the average time of
prosthesis stay was 9.4 weeks.

We removed the prostheses from four patients.
One patient complained of severe heartburn and chest pain
and requested the removal of the prosthesis before the
time deemed necessary for fistula closure. In this patient
there was a significant reduction in the size of the fistula
and abdominal collection during the period in which the
prosthesis remained positioned. After its withdrawal, we
positioned “Surgisis plugs” (Wilson Cook Medical Inc.,
Winston-Salem, NC), with total occlusion of the path ten
days after. In another patient there was a reduction of the
fistula caliber after the proposed period and the patient
was discharged on enteral feeding until the complete
obliteration of the path. In the third patient there were
numerous treatment attempts, endoscopic and clinical, all
unsuccessful, and at the end of seven months the patient
was referred for total gastrectomy. In this series, the one
patient (3.4%) evolving to death presented one fistula
located in the Hiss angle and another in the gastric antrum.

Antrum fistulas are difficult to manage and often do not
respond satisfactorily to treatment with the prosthesis; it is
believed that antral postoperative anatomical changes
hamper the obliteration of the fistula.

An important aspect to be considered in this
work is that all patients were from different teams from
various private institutions and that for the first patients
there was no uniform acceptance of endoscopic fistulas
treatment from all teams. Thus, there was a significant
variation in the timing of indication of endoscopic
treatment. This delay may have led to the formation of
chronic fistula, reducing prosthesis effectiveness18,20. Since
there are no randomized studies on the treatment of post-
bariatric fistulas with the use of prostheses, the level of
evidence is not strong. However, our work shows that
treatment with prosthesis is safe and presents significant
healing results. Other endoscopic techniques should always
be complementary and one should not initially indicate
surgical treatment for fistulas, which should be limited to
collection drainage 9,15,19.

In conclusion, the endoscopic approach with the
use of completely coated, self-expandable prosthesis was
effective in treating most patients with fistula after gastric
sleeve and Roux-en-Y gastric bypass.

R E S U M OR E S U M OR E S U M OR E S U M OR E S U M O

Objetivo: Objetivo: Objetivo: Objetivo: Objetivo: avaliar a utilização das próteses metálicas autoexpansivas no tratamento das fístulas pós-gastroplastia redutora. Méto-Méto-Méto-Méto-Méto-

dos: dos: dos: dos: dos: todos os pacientes foram tratados com próteses metálicas autoexpansivas totalmente recobertas e, exceto aqueles que
apresentavam drenos intracavitários, foram submetidos à drenagem por via laparoscópica ou guiada por TC. Após seis a oito
semanas, a prótese era retirada e, caso a fístula ainda estivesse aberta, novas próteses eram posicionadas e permaneciam por igual
período. Resultado: Resultado: Resultado: Resultado: Resultado: o tratamento endoscópico obteve sucesso em 25 (86,21%) pacientes. A principal complicação foi a migração
da prótese, ocorrida em sete pacientes. Outras complicações foram intolerância à prótese, hemorragia digestiva e aderência. O
tratamento não teve êxito em quatro pacientes (13,7%), sendo que um (3,4%) faleceu. Conclusão:Conclusão:Conclusão:Conclusão:Conclusão: a abordagem endoscópica
com a utilização de prótese autoexpansiva, totalmente recoberta, foi eficaz para tratar a maioria dos pacientes com fístula pós-
gastroplastia redutora.

Descritores: Descritores: Descritores: Descritores: Descritores: Fístula. Complicações Pós-Operatórias. Procedimentos Cirúrgicos Endoscópicos Gastrointestinais. Implante de Prótese.
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