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Introduction

Surgery is still the main treatment for digestive fistulas
(DF) but its role has changed over the last 40 years,
mainly due to improvements in medical therapies.
Nowadays management of DF patients is often delivered
in the Intensive Care Unit where nutritional support,
antimicrobial therapy and maintenance of glycemia to
less than 140-120 mg/dl are performed. Many non-sur-

gical treatments such as skin care, percutaneous or endo-
scopic treatments have been proposed, but in spite of
the improvement in medical care, surgery is mandatory
in many situations, such as severe secondary peritonitis,
and delaying it can be life threatening. The aim of this
paper is to analyze the surgical management of DF with
particular attention to indications, timing and type of
surgery. 

Methods

We overviewed available international data, without any
language restrictions, using the following electronic data-
bases: Medline (PubMed interface), Cochrane Database
of Systematic Reviews, Database of Abstracts of Reviews
of Effects, Cochrane Central Register of Controlled
Trials, EMBASE and the reference lists of the key papers.

Pervenuto in Redazione Giugno 2010. Accettato per la pubblicazione
Luglio 2010.
Correspondence to: Dr. Luca Cozzaglio, Department of Surgical
Oncology, IRCCS Istituto Clinico Humanitas,Via Manzoni 56, 20089
Rozzano (Milano) (e-mail: luca.cozzaglio@humanitas.it)

Luca Cozzaglio*, Eriberto Farinella**, Massimiliano Coladonato*, Francesco Sciannameo**, 
Leandro Gennari*, Roberto Doci*

*Department of Surgical Oncology , IRCCS Istituto Clinico Humanitas, Rozzano (Milano), Italy
**Department of General and Emergency Surgery, S. Maria Hospital, Terni, University of Perugia, Italy

Current role of surgery in the treatment of digestive fistulas 

Surgery is the main treatment of digestive fistulas (DF) but its role has changed over the last 40 years. The aim of this
review is to analyze the surgical management of DF paying attention to timing and type of surgery.
METHODS: We performed a review considering the following electronic databases: Medline, Cochrane Database of Systematic
Reviews, Database of Abstracts of Reviews of Effects, Cochrane Central Register of Controlled Trials, EMBASE and the
reference lists of the key papers. Literature searches were carried out using the following medical subject headings: “diges-
tive fistula”; “gastrointestinal fistula”; “enterocutaneous fistula”; “AND surgery”; “AND surgical treatment”. Because the
absence of randomized studies, we have considered the larger series or original techniques.
RESULTS: Surgical treatment of DF has two indications: to treat complications due to DF juice action such as peritonitis,
abscesses, gangrene, bleeding; and when a fistula fails to heal. In this case the surgical indication is often difficult to
establish, because of the risk of making an inconclusive act.
CONCLUSIONS: Indications to surgery, timing and choice of operation cannot often be standardized because they depend
on a mixture of DF and patient characteristics. In specific cases, involvement of nutritionist and plastic surgeon is
required.
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Literature searches were carried out using the following
medical subject headings (MeSH): “digestive fistula”;
“gastrointestinal fistula”; “enterocutaneous fistula”; “AND
surgery”; “AND surgical treatment”. Because the absence
of randomized studies in literature, we have considered
only the larger series or original techniques.
However, a preliminary synthetic analysis of DF patho-
physiology seems opportune to justify surgical strategies.

Pathophysiology of digestive fistulas

CHARACTERISTICS OF DIGESTIVE FISTULAS

Three main classifications have been used to define a
DF 1,2: anatomical, physiological and etiological. But
only when all these characteristics are considered togeth-
er is it possible to completely understand the fistula.
From the anatomical point of view, DF are classified as
external, internal or complex 1,2 . External fistulas are
pathological communications from any portion of the
gastrointestinal (GI) tract with the skin. Internal fistulas
connect the GI tract to another internal organ, and they
can be further divided into two types: intestinal and extra
intestinal. Intestinal internal fistulas refer to a gut-to-gut
connection, and extra intestinal internal fistulas imply
communication of the GI tract with another organ sys-
tem such as the genitourinary system, biliary tree or res-
piratory tract. Internal fistulas have a lower mortality than
external 3 and sometimes may not necessarily need repair.
Complex fistulas contain both internal and external com-
ponents. The side of the fistula has important clinical
implications too. Continuity of the intestine is main-
tained in lateral fistulas allowing normal progression of
intestinal contents, and usually closes spontaneously if
not associated with any other anatomical abnormality.
On the contrary in end fistula, there is a complete loss
of intestinal continuity which generally requires surgery
to achieve closure 4. Other anatomical characteristics
associated with non-healing fistula include: fistula tract
less than 2 centimetres in length, enteral defects greater
than 1 centimetre, epithelialisation of the fistulous tract,
eversion of mucosa, large adjacent abscess, presence of
ileus, distal obstruction, diseased adjacent bowel, multi-
ple fistulas, and fistula arising from some GI segments
such as stomach, lateral duodenal, ligament of Treitz,
and ileum 2,5 (Table I). Physiological classification is use-
ful in planning operative versus non-operative treatment,
and daily fistula output is the most important factor.
The classification based on daily fistula output shows
three categories 2,6 : low (<200 ml/24 hour), moderate
(200-500 ml/24 hour), and high output (>500 ml/24
hour), with a mortality rate two-three times higher in
patients with high output fistulas than those whose fis-
tulas have a low output5,7,8. Concerning etiology, most
DF (75-85%) follow surgery 2 and both local and sys-
temic factors may contribute to their development 9.

Technical problems leading to fistula formation include:
breakdown of an intestinal anastomosis due to suture-
line defects, tight suture causing ischemic necrosis, inad-
vertent full thickness bowel injury, deserosalisation of the
bowel, inadvertent injury to the mesenteric vessels, poor
hemostasis resulting in a perisuture hematoma, tension
of the anastomosis, distal obstruction, an intestinal loop
caught in a fascial suture and an inappropriate use of
drains 3. Postsurgical DF are generally external rather
than internal 3. Fistula can occur at any time following
surgery, but the critical time for healing of a GI anas-
tomosis, is between postoperative days 5 and 7. The time
elapsed to fistula appearance is an important guideline
for management and prognosis. In fact early fistulas aris-
ing in the first 48 hours after surgery can be considered
as technical errors and they would usually require fur-
ther surgical procedures 10,11, whereas low output, well
drained fistulas appearing later have a good prognosis
and can generally be treated conservatively. Postoperative
DF can develop after a laparostomy with open abdomen
in approximately 25% of patients, with reported mor-
tality of 36-64% 12-16. An “enteroatmospheric fistula”
occurring in the midst of an open abdomen is a major
problem 17,18 because it does not close without proper
surgical treatment 13,14,16,19-21.
Approximately 15-25% of all DF are unrelated to
surgery. Diseases such as Crohn’s disease, ulcerative col-
itis, colonic diverticulitis, radiation enteritis, appendici-
tis, ischemic bowel, pancreatitis, perforation of peptic
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TABLE I - Indications for fistula surgical repair 2,4,5,11,50

FISTULA CHARACTERISTICS

Complex or multiple fistulas
End fistula (intestinal discontinuity)
Short fistula tract (<2 cm)
Enteral defect >1 cm
Eversion of mucosa
Epithelialisation of the fistulous tract
Distal occlusion
Presence of ileus
Diseased adjacent bowel
Fistula arising from stomach, lateral duodenal, ligament of Treitz,
ileum
Associated abscess
Abdominal wall defect
Open abdomen
Evisceration
Fistula output >500 ml/day
Fistula arising in the first 48 hours after surgery 
Chronic fistula (>4-6 weeks)

UNDERLYING DISEASES

Malignancy
Inflammatory bowel disease
Radiation enteritis
Intra-abdominal foreign body
Trauma



ulcers, malignancies, trauma and erosion of indwelling
tubes can cause a DF 1,2,22-26. In penetrating trauma with
suspect or evidence of DF, urgent laparotomy is manda-
tory. 

Characteristics of specific digestive fistulas

Gastric fistulas are postoperative in about 85% of cases,
the remainder being due to irradiation, inflammation,
ischemia, and malignancy 2,27-29. Anastomotic leak after
gastric resection for cancer occurs in 5-10% of cases;
occasionally due to residual cancer at the suture line and
in these cases are unlikely to close spontaneously 27,30.
Gastric leaks after resection for peptic ulcer disease,
antireflux procedures, and bariatric surgery occur in
roughly 1-3% 29,31-33. Duodenal fistulas occur as a com-
plication of gastric resection, duodenal resection, biliary
tract procedures, pancreatic resections, right colectomy,
and aortic and kidney operations in 85% of cases. The
remainder are related to trauma, perforated peptic ulcers,
and cancer[2,34. Duodenal fistulas occur in 3-5% of
patients undergoing gastric resection, with a mortality
ranging from 13 35 to 42% 29. Lateral duodenal fistulas
close spontaneously in only 30% to 40% of cases 2 with
a mortality rate of 25%. Approximately 2-5% of all
patients with duodenal trauma develop a fistula, usual-
ly occurring in conjunction with other intra-abdominal
injuries 36-38. Pancreatic fistula complicates 6-25% of
elective pancreaticoduodenectomies with a mortality rate
of 8-10% 39,40. External fistulas are frequently associat-
ed with pancreatic debridement for severe necrotizing
pancreatitis and they develop in 23-29% of patients
undergoing pancreatic necrosectomy 41,42. Any upper
abdominal invasive procedure involving or adjacent to
the pancreas, places the patient at risk for fistula devel-
opment 43. Management of pancreaticocutaneous fistulas
should be non-operative, at least for the first 2-3 weeks
and surgery is indicated when non-operative management
fails 43. The type of operation is dictated by the anato-
my and therefore preoperative evaluation with fistulog-
raphy, CT scan or ERCP is crucial. Fistulas arising from
the body and tail of the pancreas are usually managed
by distal pancreatectomy, while fistulas arising from the
head by internal drainage procedure.
Pancreaticoduodenectomy is rarely justified for fistulas
because of its high morbidity and mortality 44. Small
bowel fistulas are complications of abdominal surgery in
70-90% of cases, due to anastomotic failure or inadver-
tent enterotomy during another surgical procedure 45,46.
Small bowel defects greater than half of the bowel cir-
cumference should be promptly treated by surgery. The
remaining small bowel fistulas are related to: Crohn’s dis-
ease (5-10%), cancer (2-15%), peptic ulcer disease (3-
6%), and pancreatitis (3-10%) 2. Colorectal fistulas result
primarily from surgical treatment of cancer and inflam-
matory diseases 2,47. When a colonic fistula is present

the need for surgical treatment depends on the presence
of sepsis, the extent of local inflammation, the fistula
output, and the degree of difficulty in controlling efflu-
ent. If proximal diversion is indicated an ileostomy is
often preferred over colostomy. 

Surgery of digestive fistulas

Although surgery is the main treatment for DF, it is
characterized by a recurrence rate from 20 to 40% and
a high complication rate 48,49. Surgical treatment of DF
has mainly two indications: the treatment of complica-
tions due to DF juice action and the failure of fistula
healing. In the first case the surgical indication is often
clear, while in the second case it is certainly more dif-
ficult to establish, and in both cases there is the risk of
making an inconclusive act or worse to create a new fis-
tula. The main DF complications requiring surgery are
peritonitis, intraabdominal abscesses, gangrene, and
bleeding or septic status not otherwise curable. In these
cases emergency or semi-urgent surgery is generally per-
formed, and the procedures should be limited to con-
trolling sepsis or bleeding and performing a proximal
defunctioning stoma. Surgical indications for repairing a
fistula not spontaneously healed and not associated with
DF complications are reported in Table I 2,4,5,11,50.
Anyway before attempting a surgical fistula repair it is
mandatory to have already identified and resolved the
possible focus of sepsis. The act of re-entering the
abdomen in a patient with DF may be quite challeng-
ing; the surgeon may worsen the situation creating
enterotomies in an attempt to gain access into the free
peritoneal cavity. Some advocate a new and separate inci-
sion through virgin territory; others prefer to go through
the previous incision. The first approach carries a low-
er risk of producing inadvertent enterotomies and is very
advantageous when the patient had a previous small lat-
eral laparotomy, but this approach is often not feasible.
The operative plan should include lysis of all adhesions,
drainage of all abscesses and relief of distal bowel obstruc-
tion 51. It is safer trying to develop a plane of dissec-
tion as far from the fistula or septic focus as possible.
The knowledge of fistula characteristics, underlying dis-
eases and patient general conditions can guide the sur-
gical timing and the chosen type of surgery. When decid-
ing timing of surgery, many Authors recommend re-oper-
ation after 6-8 weeks, when the abdominal cavity and
intestinal adhesions are accessible to relatively easier dis-
section and when the probability of a spontaneous fis-
tula closure is very low 46. In fact Reber et al 45 report-
ed that 90% of spontaneous fistula closures occurred
within 1 month, 10% within 2 months, and none after
3 months. Fazio et al. 52 described the ‘‘obliterative peri-
tonitis’’ that occurs during the period from approximately
10 days to 6 weeks following laparotomy in patients with
enterocutaneous fistulas associated with sepsis. Patients
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who were operated within 10 days after their original
surgery and those whose operations were delayed at least
6 weeks had mortality rates of 13% and 11%, respec-
tively. In contrast, patients requiring re-laparotomy dur-
ing the period between 10 days and 6 weeks after their
initial surgery suffered a mortality rate of 21% 52. Surgery
of DF in an eviscerated wound is a more challenging
problem. Some Authors believe that these patients should
undergo immediate operative repair [10], while others
obtained best results with initial medical care and late
operative intervention 53. 
Surgical management of DF is often difficult and the
type of surgery depends mainly on the site of fistula and
presence or absence of a septic focus. The different sur-
gical procedures used in DF treatment are described as
follows: 
1) The drainage of all septic foci and infected peritoneal
fluid is always the main procedure, because DF will nev-
er heal in a septic field. The pelvic region, paracolic gut-
ters, and subphrenic spaces must be opened and debrid-
ed. Peritoneal debridement, including removal of fibri-
nous deposits from the parietal and visceral surface, is
often performed even though some Authors demon-
strated the lack of advantages and some deleterious effects
54. Intraoperative peritoneal lavage with 0,9% NaCl
warm solution reduces the degree of bacterial contami-
nation and removes pus, blood, intestinal juice, fecal
material and necrotic tissues 55. Silastic sump drains are
left to drain any suspicious areas. Some Authors also
proposed postoperative continuous peritoneal lavage with
the addition of antibiotics as well as low-doses of heparin
in an attempt to reduce the risk of persistent or recur-
rent infections 56, but the clinical value of this proce-
dure remains unclear 57. Percutaneous drainage is a valid
alternative to surgery, characterized by reduced morbid-
ity and mortality 58, but in some cases it can be ineffi-
cacious, technically not feasible or not available.
Moreover surgery must be preferred when abscesses are
multiple, located between the intestinal loops, with high
viscosity fluid or associated with tissue necrosis. 
2) The exclusion of an intestinal fistula is indicated in
very ill patients, in presence of compromised bowel and
sepsis; this procedure usually involves resection of the
diseased segment followed by exteriorization of the ends
36 . In case of an intestinal exclusion protecting a distal
anastomosis, a loop stoma is preferable to an end stoma,
because in the first case the intestinal continuity can be
restored without the need to reenter a “frozen” peritoneal
cavity. In the open abdomen intestinal stomas should be
placed as laterally as possible to allow maximal medial
mobility of the abdominal wall during closure 59. If the
duodenum cannot be exteriorized, a duodenostomy tube
is placed. Other methods of surgical exclusion of the
gastroduodenal area include pyloric exclusion by stapling
the stomach and creating a gastrojejunostomy; this pro-
cedure is often used in trauma patients in order to pro-
tect a damaged duodenum although the pyloric lumen

may be restored within a few weeks and the fistula may
still be present 36. In the inaccessible abdomen, re-explo-
ration frequently leads to other fistulas and the exteri-
orization of the digestive tract is nearly always impossi-
ble 14,60. In order to resolve this problem Bosscha and
Vroonhoven 61 presented a surgical technique for the
total disconnection of the proximal digestive tract. The
basic principle came from the observation that in a com-
pletely scarred and adhesive abdomen, the bursa omen-
talis remains virgin territory with an undisturbed anato-
my and proper surgical dissection planes. Through a 6-
8 centimetre median incision just below the xiphoid, the
upper part of the abdomen is opened. The lesser sac
(bursa omentalis) is then opened by dividing 5-10 cen-
timetres of the gastrocolic ligament along the greater cur-
vature of the stomach. Near the caudal edge of the pan-
creas the transverse mesocolon is incised just left of the
aorta and the ascending duodenum and duodenojejunal
flexure are identified and carefully mobilized. By tran-
secting the ascending duodenum and closing the distal
end by means of a stapler, total disconnection of the
proximal digestive tract is achieved. An end-to-side duo-
denogastrostomy is subsequently performed and a gas-
trostomy tube is placed for decompression. After inter-
vals ranging from 2 to 5.5 months, continuity of the
digestive tract is restored. In the midst of an open
abdomen with a fixed visceral block, exteriorization of
the fistula is usually impossible because the stoma does
not reach the retracted abdominal wall, and on the oth-
er hand the intubation of the fistula in an open abdomen
makes the hole bigger eroding into adjacent bowel loops
62. In these cases the “floating stoma” 63 would be an
unorthodox but effective solution by realizing a physical
barrier between the intestinal effluent and the peri-
toneum with an intravenous fluid bag sutured directly
to the stoma. In presence of a laparostomy or/and oblit-
erative adhesions precluding a safe mobilization of intes-
tine, Delaney et al. 59 reported another technique to
facilitate enterostomy. This procedure uses the skin and
subcutaneous tissue adjacent to the intestine as the only
abdominal wall component that the stoma will come
through. Usually the mobility of the skin and subcuta-
neous tissues is not sufficient to easily achieve a wide
margin around the stoma to hold the stoma appliance.
Thus a flap of skin and subcutaneous tissue is mobi-
lized off the retracted fascia of the rectus abdominis mus-
cles and advanced medially to lie over the ileum per-
forming an ileostomy fashioned through the skin and
subcutaneous fat only. 
3) Resection of the anastomotic fistula is sometimes the
operation of choice, especially in small bowel fistulas;
the diseased segment is resected and a new anastomosis
is performed, but this technique should not be performed
if the new anastomosis is in a contaminated field or if
ischemia, tension or edema on the anastomosis are pre-
sent 36. Furthermore, bowel resection and anastomosis in
previously irradiated tissue increase the risk of anasto-
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motic failure 26. Controversy exists regarding surgical
management of left colon fistula, in particular for splenic
flexure, but the general opinion is that a new anasto-
mosis is at high risk of dehiscence. The restoration of
intestinal continuity should not be combined with
drainage of an abscess, because this frequently results in
recurrence of the fistula. Also the patient’s poor condi-
tions, such as hemodynamic instability or severe malnu-
trition are relative contraindications to perform a pri-
mary anastomosis. On rare occasions of colonic fistula
in obese patients or in presence of foreshortened mesen-
tery, a primary anastomosis without proximal intestinal
exclusion may be safer than trying to exteriorize what is
likely to become an ischemic bowel segment under ten-
sion 62. The emergency surgery, obesity, mesenteric
ischemia, and Crohn disease lead to a stoma complica-
tion rate of up to 40% 64 and a stoma necrosis rate of
up to 21% 59. In such cases, emptying the proximal
colon by means of on-table washout before performing
a primary anastomosis may help to reduce the conse-
quence of a new anastomotic leakage 65,66.
4) Intestinal bypass. In patients with complex fistula, high
output, poor general conditions, severe lesions of skin
or abdominal wall, an intestinal bypass through a laparo-
tomy far from the affected area can be indicated 67. End-
to-side anastomosis of the intestinal segment proximal
and distal to the fistula is performed, allowing alterna-
tive intestinal transit, and anastomosis is performed in
the healthy intestine far from the affected area. This
technique allows the re-introduction of oral feeding, con-
trol of the fistula drainage and early hospital discharge.
Resection of the affected intestinal segment will be made
in a second stage after 4-6 months in elective surgery,
when the patient’s clinical and nutritional condition will
have improved. In Schirmer’s experience 67 intestinal
bypass has shown excellent results with almost no sur-
gical complications despite having been performed on
severely ill patients. 
5) Closure of the fistula defect could seem the procedure
of choice but often placing sutures in the fistulous open-
ing is only a futile exercise that tends to enlarge the
opening instead of reducing its size. Besides, closure of
such defects may also lead to compromise the lumen,
particularly for lateral duodenal fistulas. 
6) Coverage of the fistula with well-vascularized soft tis-
sue can be employed in particular cases of large fistulas.
This manoeuvre, when possible, significantly improves
the likelihood of fistula closure. The possible options
include rotation or advancement of skin flaps placed over
a fistula intubated with a soft rubber tube, musculofas-
cial rotation and free flaps. Jamshidi and Schecter 16

often place fibrin glue between the fistula and the flap
in an attempt to seal the fistula and allow the vascu-
larized flap to stick to the adjacent bowel in order to
achieve definitive closure. The same Authors presented
a novel approach for the treatment of DF in open
abdomen using human acellular dermal matrix (HADM)

and cadaveric split-thickness skin graft (CSTSG). An
option is the application of fibrin glue and HADM for
closure of small fistulas 68,69. Another option is meshed
cadaver skin applied to the surrounding bowel prevent-
ing desiccation and contact with dressings, and protect-
ing against the adverse effects of exposure to enteric suc-
cus emanating from the fistula. Alternatively, split-thick-
ness skin coverage of enterocutaneous “bud” fistulas may
be successful 70. Large defects in the duodenal wall are
technically difficult to repair due to the complex anato-
my of duodenum and marginal blood supply shared with
the pancreas, so serosal patch 71 or Roux-en-Y anasto-
mosis 72 have been proposed. The bowel to be patched
must be cleaned from fat and have an adequate blood
supply; the defect can then be patched with jejunum or
a defunctionalized Roux limb, taking care that the sutures
are placed serosa to serosa. Agarwal and Sharma 73 report-
ed the first clinical use of rectus abdominis musculo-
peritoneal (RAMP) flap for duodenal fistula repair in 8
patients, who healed within 3-5 days in all cases except
one. A majority of duodenal defects are best closed by
an omental patch, but in a re-do operation omentum
may not be available, and in a seriously ill patient it is
not advisable to perform time-consuming surgical pro-
cedures like partial gastrectomy, serosal patching, or
Roux-en-Y duodeno-jejunostomy. RAMP flap for closure
of duodenal defect is technically easy, and can be per-
formed quickly also in critically ill patients. 
7) Laparostomy. Patients with diffuse suppurative peri-
tonitis and uncertain control of the infection source in
a single laparotomy could be candidates for a laparosto-
my and open management of the abdomen 62. This is
the case of tertiary peritonitis, a diffuse and persistent
form of peritonitis developing after a secondary peri-
tonitis because of the presence of patient’s impaired
defence or an overwhelming infection. Laparostomy is
in widespread use because of the increasing recognition
of the association between severe abdominal infection
and intraabdominal hypertension with abdominal com-
partment syndrome (ACS). There is a considerable body
of experimental and clinical evidence supporting evidence
that abdominal pressure level over 27 centimetres of
water is associated with significant pathological changes
in respiratory, cardiac, renal and visceral function, which
may rapidly lead to ACS 74-76. Repeated accesses to the
peritoneal cavity allow to achieve debridement of non-
viable tissue, peritoneal toilet and effective drainage of
fistula juice. However, the laparostomy technique is asso-
ciated with a series of side effects such as loss of large
volumes of peritoneal fluid, abdominal fascia retraction,
a catabolic status and the appearance of new “enteroat-
mospheric” fistulas. Within the abdomen, activation of
coagulation, cytokine and other inflammatory cascades
results in a copious fluid and cellular response in the
first 48 hours but they continue at a slower rate while
the abdomen remains open 77. The systemic inflamma-
tory response is likely to be severe, especially if the under-
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lying pathology is severe 78. In open abdomen patient
beyond the first 10 days, any attempt to suture the fas-
cial edges or dissect the bowel away from the posterior
aspect of the anterior abdominal wall is likely to result
in multiple enterotomies and fistulas 50. A fistula may
be the result of the underlying pathology, or may be the
result of the open abdomen itself after ill-advised dis-
section, a spontaneous serosal tear at an adhesion on
coughing or change of dressing. Thus, if a fistula is pre-
sent after a period of 10 days in an open abdomen, a
long period of supportive care is inevitable before repair
of fistula and closure of the abdominal wall can be con-
templated 50. Management of a laparostomy should be
limited to one or two experienced surgeons who know
the wound very well; free access to the wound for all
members of surgical staff increases the risk of “enteroat-
mospheric” fistula formation. In the attempt to decrease
the rate of such complications in the 1995 Brock et al
79 introduced the vacuum pack system, a “sandwich”
technique in which the visceral block is wrapped in a
polyethylene sheet, then covered with a surgical towel
that absorbs fluids and finally sealed on the top with a
plastic adhesive draped to the skin over suction drains.
As a general rule, intubation of a DF in an open
abdomen is not suggested, because it fails to control
drainage of fistula juice and generally results in a larg-
er hole 62.
When a DF treated with laparostomy needs surgical
repair because conservative treatments failed, the defini-
tive resection of involved bowel must be delayed for
many months. In conclusion prospectives studies ana-
lyzing the efficacy of open abdomen treatment 15 and
others comparing open abdomen management with
planned re-operations 80 do not demonstrate a clear
definitive advantage of laparostomy technique and nowa-
days this approach is suggested only in very critical
patients not otherwise treating.
8) Jejunostomy is an adjunct to surgical therapy of DF
and it can be a useful tool in the medical management
of proximal fistulas. Insertion of a feeding tube distal to
a DF allows normal process of digestion and absorption
with a low rate of morbidity. Enteral nutrition can be
a good and cheap alternative to total parenteral nutri-
tion even though data reported in literature show that
less then 50% of DF patients tolerate adequate amounts
of enteral nutrition 81, due to presence of ileus, sepsis,
and hypoalbuminemia. 
9) Vacuum assisted closure (VAC). The application of top-
ical negative pressure 82 is not a strictly surgical approach
but can be associated with other surgical techniques both
in the direct treatment of DF or for associated abdom-
inal wound infections. The VAC system (KCI
International, San Antonio, TX) works by a continuous
or intermittent aspiration of fistula effluents, protecting
and promoting healing of excoriated skin and in the
open abdomen exerts a continuous medial traction on
the fascial edges of the wound 83. Active removal of

excess interstitial fluids from tissues may decompress
small blood flow and therefore improve supply of oxy-
gen and nutrients for tissue repair and granulation tis-
sue formation. The VAC reduces colonisation of anaer-
obic bacteria, enhancing neutrophils bacteria killing.
Bacterial colonisation was decreased by 1000-fold after
4 days of treatment with VAC compared with non-neg-
ative pressure treatment 84. In one of the first papers
published on this topic by Barker et al 85, the presence
of an intestinal fistula was an absolute contraindication
for VAC management; but nowadays, we have many
papers promoting the use of the VAC system directly
over the enteric fistula 86. Castriconi et al. 87 reported
that 30 out of 35 patients with DF were successfully
treated by VAC with a mean recovery time of 45 days,
while Medeiros 88 reported 74 patients with gastroin-
testinal postoperative fistulas treated by VAC where mod-
erate/low-output fistulas had the best results: 65% closed
after 5 days, 22% after 10 days and 5% after 15 days,
and failure was observed in only 8% of patients. VAC
therapy has gained acceptance as a reliable technique to
simplify the nursing management of the open abdomen
and the intestinal fistula. However, the use of VAC is
not free of risk; in his paper Rao et al. 89 reported the
development of abdominal complications such as new
intestinal fistulas, and he identified as negative prognos-
tic factors the presence of intestinal inflammation, mesh-
es, sutured enterotomy or anastomoses. 

The laparoscopic approach to the operative treat-
ment of DF

In the initial reports of laparoscopic management for
Crohn’s and diverticular disease, the presence of a fistu-
la was considered a contraindication for this approach
90,91. But, with increasing experience, there have been
some reports of laparoscopic resections for fistulas with
the same advantages of early recovery, shorter hospital
stay and decreased adhesion formation as seen with oth-
er laparoscopic intestinal procedures 92,93. Furthermore
laparoscopic adhesiolysis in a selected group of patients
can provide a view of the abdominal wall and all adher-
ent loops, which would be difficult to obtain via a tra-
ditional laparotomy. Pokala et al. 94 reported the results
of 43 patients who underwent laparoscopic surgery for
internal fistulas caused by Crohn’s or diverticular disease.
All types of fistula, including colovescical, colovaginal,
and enterocolic fistulas, were managed definitively with
a single-stage procedure. The Authors reported a mean
operative time of 163 minutes, a mean length of hos-
pital stay of 5.2 day, six major complications (14%) and
seven minor complications (16.3%), the conversion rate
was 32.6% and the most common cause of conversion
was dense adhesions. Duodenal involvement by the fis-
tulas and low colovaginal fistulas are associated with
higher conversion rates. Regan and Salky 95 reported their
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experience with 72 patients undergoing laparoscopic
operations for DF complicating diverticular and Crohn’s
disease; conversion rate was 4.1%, median length of hos-
pital stay 5.2 days, and overall complication rate 11%.

Factors predictive of DF recurrence after surgery 

Lynch et al. 48 reviewed 205 patients with enterocuta-
neous fistulas who required acute or elective surgical
management in order to define factors related to a suc-
cessful surgical outcome. Multivariate analysis demon-
strated that surgical repair technique was the most sig-
nificant predictor of fistula recurrence, since patients with
a wedge repair or fistula oversewing had a recurrence rate
of 36%, compared with 16% if the DF was resected or
the anastomosis revised. These results are reminiscent of
a previous series without multivariate analysis in which
fistula closure was obtained in 57 of 66 patients (89%)
having fistula resection, compared with only 19 of 32
(59%) after direct suture closure 45. In some cases, a fis-
tula may be oversewn when it is not thought possible to
perform a resection, for example because of the inability
to adequately mobilize the bowel. In these cases consid-
eration should be given to protecting the repair with a
proximal stoma or making a bypass of that area.

Conclusions

The management of DF is both time consuming and
emotionally taxing and needs daily attention by a senior
surgeon, because several care options are available and
often only specific experience in this field can lead to
healing. In fact, indications to surgical treatment, tim-
ing and choice of operation type cannot often be stan-
dardized because they depend on a puzzle of DF and
patient characteristics. Furthermore, in specific cases, the
involvement of both nutritionist and plastic surgeon is
indicated. Mortality and morbidity in DF patients are
also influenced by the number and significance of errors
in medical management. Moreover it has been demon-
strated that higher mortality is linked to hospitals with
low patient volume and inadequate surgical training or
experience in this specific field 96. Failure to spend a
small amount of time each day with the patient results
in a large expenditure of time later because of psycho-
logic “meltdown”. Psychologic support of both patient
and family is essential, as these patients are often des-
perate, with problems concerning body image, odor,
cleanliness when not focused on survival; and intrafa-
milial tensions are usually present.
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Riassunto

La chirurgia rappresenta il principale mezzo di tratta-
mento delle fistole dell’apparato digerente (DF) mail suo
ruolo è cambiato negli ultimi 40 anni.
Lo scopo di questa revisione è quello di analizzare il trat-
tamento chirurgico delle fistole digestive (DF) con par-
ticolare attenzione ai tempi dell’intervento ed al metodo
chirurgico da adottare.
METODI: Abbiamo eseguito una revisione della letteratu-
ra prendendo in considerazione I seguenti archivi elet-
tronici: Medline, Cochrane Database of Systematic
Reviews, Database of Abstracts of Reviews of Effects,
Cochrane Central Register of Controlled Trials, EMBA-
SE e la bibliografia dei principali lavori analizzati. Le
ricerche bibliogarfiche sono state eseguite usando le
seguenti parole “chiave”: “fistole digestive”; “fistola
gastrointestinale”; “fistola enterocutanea”; “e chirurgia”; “e
trattamento chirurgico”. Per l’assenza di studi randomiz-
zati abbiamo preso in considerazione le casistiche più
numerose o le tecniche originali adottate.
RISULTATI: Il trattamento chirurgico delle DF ha due indi-
cazioni: il trattamento delle complicazioni dovute alla
azione del succo della DF, come la peritonite, gli asces-
si, la gangrena i sanguinamenti; e quando una fistola
non tende a guarire. In questo caso l’indicazione chi-
rurgica è spesso difficile da definire, per il rischio di ese-
guire una azione inconcludente. 
CONCLUSIONI: Le indicazioni al trattamento chirurgico, I
tempi di intervento e la scelta della tecnica da adottare
molto spesso non possono essere standardizzate perchè esse
dipendono sia dal tipo di fistola che dalle caratteristiche
del paziente. In casi particolari è necessaria la collabora-
zione con i nutrizionisti e con il chirurgo plastico.
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