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Introduction

Post-operative entero-cutaneous fistula (ECF) is an
abnormal communication between the bowel and the
skin following an abdominal operation and represents
one of the most dreadful complications for both the pa-
tient and the surgeon to deal with. These patients are of-
ten on daily TPN (total parenteral nutrition), affected
by oral intake limitations and frequent episodes of se-
psis and/or occlusion: moreover, in case of an entero-
atmospheric fistula (“open abdomen”), they are confi-
ned in an hospital ward totally depending upon health

care staff. Due to the high post-operative morbidity and
mortality rate ,many retrospective and few prospective
series have tried to elucidate the right surgical strategy
to be applied on this patient population,  but so far the
debate is still on regarding : “which” is the ECF to be
treated surgically, “who” is the right candidate , “whe-
re” is the appropriate institution to perform these kind
of operations, “when” to treat the patient and “what
(how)” to do during the surgical procedure in order to
avoid early recurrence of ECF, a classical complication
seen very often after this kind of surgery in the early pe-
rioperative period. Some consensus has been achieved
on “Which, Who, Where and When” (1-7): the presence
of a Foreign body, prior Radiation exposure, the diagnosis
of Inflammatory bowel disease or ongoing Infection, the
presence of an Epithelialized fistula tract, a Neoplasm,
the presence of a Distal obstruction or Sepsis/Steroids
all are factor that make it unlikely for these fistulas to clo-
se spontaneously, so requiring surgical intervention
(“Which”) ; sepsis and malnutrition make the patient not
a suitable candidate for fistula takedown (“Who”); the
operation should be performed in national referral cen-
tres with some experience on this kind of surgery
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Background. A review was performed on entero-cutaneous fistula
(ECF) repair and early recurrence, adding our twenty adult patients
(65% had multiple fistulas). 

Methods. The search yielded 4.098 articles but only 15 were rele-
vant: 1.217 patients underwent surgery. The interval time between fi-
stula’s diagnosis and operative repair was between 3 months and 1
year. A bowel resection with primary anastomosis was performed in

1.048 patients, 192 (18.3%) underwent a covering stoma: 856 pa-
tients (81.7%) had a fistula takedown in one procedure. 

Results. The patients had 14.3% recurrence and 13.1% morta-
lity rate. In our experience 75% were surgically treated after a period
equal or above one year from fistula occurrence: surgery was very de-
molitive (in 40% remnant small bowel was less than 100 cm). We
performed a bowel resection with a hand-sewn anastomosis (95%)
without temporary stoma. In-hospital mortality was 0% and at di-
scharge all were back to oral intake with 0% early re-fistulisation. 

Conclusions. Literature supports our experience: ECF takedown
could be safely performed after an adequate period of recovery from 3
months to one year from fistula occurrence. In our series primary repair
(bowel resection plus reconnection surgery without temporary stoma)
avoided an early recurrence without mortality. 
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(“Where”) (8) and an adequate period of recovery after
the previous surgery represents the right time to take-
down the ECF in order to avoid  an early recurrence or
to avoid a very difficult abdominal closure in an already
damaged abdominal wall (“When”). On the contrary,
the scientific community has not achieved an agreement
on ”What” (“How”) to do during the ECF takedown
in order to avoid an early recurrence in the periopera-
tive period (9-14) and there is no consensus if it should
be performed during one procedure with bowel resec-
tion and primary anastomosis without stoma, or  over
a two-step staged operation with bowel resection and crea-
tion of a temporary stoma followed later by reconnec-
tion surgery. Moreover, there is still no consensus on the
safe use of mesh for closing the abdomen (15, 16). We
performed a systematic literature review examining
available data on published randomized controlled stu-
dies, observational trials and case series assessing the re-
lationship between type of ECF repair and early recur-
rence. Moreover we reported our experience with ECF
takedown from January 2001 up to December 2013 of
a single established national referral center for surgical
bowel rehabilitation (Chronic Intestinal Failure Center
and Intestinal/Multivisceral Transplant Unit, “St Orsola”
University Hospital, Bologna, Italy), based on the series
performed by two main operators (A.D.P. and A.L.)
working with a multidisciplinary team and dealing with
the surgical treatment of twenty cases of post-operati-
ve ECF. 

Methods of systematic literature search
and study selection

A systematic literature review was performed exa-
mining available data on published randomized controlled
studies, observational trials and case series assessing the
relationship between type of ECF repair and early re-
currence in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRI-
SMA) standards (17). 

The research question is “What” or “How” to do du-
ring the ECF takedown in order to avoid an early re-
currence in the perioperative period.   

The systematic literature search was conducted
using the PubMed search engine up to January 17th, 2017
employing the terms “enterocutaneous” and “fistula”,
used in combination with the following other search
terms: “recurrence”, “surgery” or “management” and
“short bowel syndrome”. 

The literature search was performed without restriction
of the language. When multiple articles were published
from a single study group and overlapping study periods
were reported, only the most recent article was considered
as to avoid duplication of data (18). The Pubmed func-

tion “related articles” was used to broaden each search,
and the reference list of all potentially eligible studies was
analysed. To minimize retrieval bias, a manual search
method including the Science Citation Index Expanded,
Scopus and Google Scholar databases was performed. The
final decision on eligibility was reached by consensus
between the 2 screening authors. 

To be included in our review, the publication had to
describe the relationship between type of ECF repair and
early recurrence. The assessment of methodological qua-
lity of the included studies was carried out using the qua-
lity checklist of the National Institute for Health and Cli-
nical Excellence (19).

Results of systematic literature search

The PRISMA flow diagram for the systematic review
is presented in Figure 1. 

The initial search yielded 4.109 potentially relevant ar-
ticles. After screening titles and abstracts for duplication
and irrelevance, 4.098 further articles were eventually ex-
cluded leaving 24 papers eligible for assessment: 9 articles
were excluded because inclusion criteria were partially re-
ported and not fully available (4, 5, 20-26) (Table 1). 

Only 15 studies (1, 2, 8, 11, 12, 15, 27-35) were
analysed in our systematic review: overall they included
a total of 1.509 enrolled patients; of these, 1.217
(80.6%) underwent surgery. Most of the studies (ten)
were observational retrospective, few studies (five) were
observational prospective (Table 2). 

The methodological quality assessment of the included
studies proved good methodological quality of the se-
lected items evaluated with the NICE checklist (mean
score of 5.5/8 points) (Table 3).

In twelve studies the criteria for definition of an ECF
as high output fistula were reported, but they were very
heterogeneous: in eight studies (72.7 %) a high output
ECF was defined as the output was > 500 mL/day, only
few studies reported different definitions (one study
>1.000 mL/day and three studies > 200 mL/day). 

The best interval time between diagnosis of the fistula
and operative repair was very heterogeneous as well and
reported as > 6 weeks (one study), > 3 months (one
study), > 6 months (three studies), 9 months (one study),
< 1 year (one study) and > 1 year (two studies): six stu-
dies out of nine (66.6%) reported as appropriate a pe-
riod of recovery between 3 months and one year befo-
re fistula takedown. 

Overall 1.217 patients underwent surgery, a bowel
resection with primary anastomosis was performed in
1.048 patients but in 192 (18.3%) a covering stoma was
performed: 856 patients (81.7%) had a fistula takedown
in one step. Few patients required a diverting stoma or
end stoma without bowel resection. 
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The recurrence and mortality rate were available only
for the overall number of patients, data were not avai-
lable when related to the different subgroup analysis: high
versus low output fistulas, bowel resection with or without
covering stoma, etc. Overall, 170 out of 838 operated

patients had fistula recurrence, 3 studies did not report
the data (379 patients); the rate of recurrence was
(14.3%). Mortality was reported in 123 out of 1.069 ope-
rated patients (13.1%) but 2 studies did not report the
data (148 patients). The interval time between the ope-

TABLE 1 - EXCLUDED STUDIES AFTER ELIGIBILITY ANALYSIS.

Figure 1  - PRISMA flow diagram.
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rative repair and recurrence was reported only in three
studies (in two papers was three months and in another
one 8 days) without clearly defining an “early” recurrence
(perioperative period before discharge from hospital) (Ta-
ble 4).

Methods and results of our experience

Twenty adult patients (mean age 51.3 years, 60% ma-
les) with established ECF were treated surgically in our
unit over a twelve-year period (2001-2013). We exclu-
ded from this report the patients admitted in our service
with: 1) short bowel syndrome and ECF, later tran-
splanted in our center using an intestinal/multivisceral
graft for TPN complications, and 2) ECF treated con-
servatively without surgery.  Seventy-five per cent of the
surgically treated patients were referred to our national
service from outside our region (Emilia-Romagna region-

Italy): one patient (5%) developed spontaneous fistulation
secondary to Crohn’s disease (9 years after the previous
surgery) while the remaining nineteen  patients (95%)
developed fistulae as a result of previous abdominal sur-
geries (mean number of prior surgeries=  3.3 /patient).
The time between previous surgeries in other institutions
and ECF surgical takedown in our unit was equal or abo-
ve one year in most of the cases (75%), due to a delayed
referral to our unit or an adequate period of nutritio-
nal/sepsis recovery. Sixty-five per cent of the patient po-
pulation had multiple fistulae, with 30% of them iden-
tified as having colo/gastro- cutaneous ECF and 15% an
entero-atmospheric fistula (“open abdomen”) as well.
Forty-five per cent had high output fistulae (defined by
us as fistula with output > 500cc/day) and 55% of them
were malnourished at admission in our service (albumin
level < 3.5 g/dl): all of them (100%) were on TPN. ASA
score of our patients was mainly (65%) III and IV, the
surgical procedures were performed by two main ope-

TABLE 2 - ANALYSIS OF INCLUDED STUDIES (1).

NR = not reported
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rators (70% A.D.P. and 30% A .L .) and the technique
to takedown the fistula  is reported in Figures 2-4: we
used a lateral surgical approach via the cir cumference of
the ECF (Figure 2) in order to avoid the hostile and gra-
nulated abdominal tissue surrounding the fistula, whi-
ch is densely attached to the intra-peritoneal organs . Im-
mediately after entering the abdomen, we mobilized the
bowel under direct vision up to retroperitoneum and
toward the midline, and, when the whole bowel was com-
pletely free from adhesions from Treitz to ileocecal val-
ve, we lifted up the ECF (Figure 3) and resected “en-mas-
se” the involved loops (Figure 4) taking down the ECF,
and re-established intestinal continuity with a primary
entero-enteric handsewn (95%) anastomosis, recon-
necting proximal and distal bowel during the same ope-
ration. Two cases were later defunctionalized performing
a definitive stoma (10%) due to useless residual rectal
stump and repeated bowel resection for segmental in-
testinal infarction. The length of remnant small bowel

after fistula takedown was less than 100 cm in 40% of
the cases. Mean operative time for definitive surgery was
5 hours and 30 minutes, with 50% intraoperative tran-
sfusion rate.  The abdominal closure was mainly perfor-
med by single layer or component separation technique
but in 25% of the patients we closed the abdomen using
a mesh (prosthetic or biological as available). We expe-
rienced a 20% rate of re-operations: causes were ga-
strointestinal bleeding, ileal perforation, duodenal
perforation with abscess drainage and the already cited
segmental intestinal infarction. The wound infection rate
was 65% and 30% of the patients required the use of
V.A.C. (Vacuum Assisted Closure) therapy to close the
abdomen, in two cases combined later with a skin graft
performed by plastic surgeons. The statistical analysis of
our data did not show any significance (p=NS), proba-
bly due to the low number of patients considered:
notwithstanding, in-hospital mortality rate was 0% and,
at discharge (mean hospital stay was 43.4 days), all pa-
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TABLE 3 - EVALUATION OF METHODOLOGICAL QUALITY OF THE INCLUDED STUDIES.

5 Surgery_LAURO.qxp_-  15/11/17  16:55  Pagina 189

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



tients were back to oral intake with no recurrence of fi-
stulae (0% early re-fistulization rate). Tables 5, 6 and 7
summarize our data.  

Discussion

International literature is full of reports taking care
of fistula management under the medical, radiological,
endoscopic or surgical point of view (36-69). Fistula take-
down is a complex surgical procedure requiring excel-
lent skills and previous experience in managing ECF pa-
tients. The anaesthesiology management is extremely dif-
ficult, in view of the fact that the patients admitted in
operating room have an high ASA score and their nu-
tritional and septic conditions (low serum albumin re-
flects not only malnutrition but also a systemic in-
flammation in these patients) may have improved sin-
ce admission but very often not completely. It is a time-

consuming surgery due to the presence of numerous
adhesions related to previous operations, it is very de-
molitive towards the involved bowel because often the-
re are multiple fistulae involving multiple intestinal seg-
ments, and usually it requires numerous blood tran-
sfusions intra-operatively. Abdominal closure is moreover
considered a separate procedure due to the number of
previous surgeries damaging the abdominal wall and skin,
sometimes requiring the support of N.P.W.T. (nega-
tive pressure wound therapy) like V.A.C. or moreover
plastic surgery for definitive closure (skin graft), and a
prolonged antibiotic therapy to overcome the fre-
quent wound infections. Early re-operation rate befo-
re discharge is extremely high because of early fistula re-
currence as well as for bowel complications related to
the extensive surgery, prolonging the already complex
hospital stay. There is no consensus if repair should be
performed during one procedure with bowel resection
plus primary anastomosis after an adequate period of
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TABLE 4 - ANALYSIS OF INCLUDED STUDIES (2).

NR = not reported
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Figure 2 - Surgical access to abdominal cavity, surrounding entero-cutaneous fistula.

Figure 3 - Exposure of  entero-cutaneous fistula before fistula takedown. 
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recovery time, or over a two-step staged operation at fir-
st with bowel resection plus creation of a temporary sto-
ma followed later by reconnection surgery. Some
authors (25) have advocated the use of a staged opera-
tion for fistula takedown (bowel resection plus stoma
followed by reconnection surgery few months later) to
reduce high early re-operation and mortality rate
affecting this surgical procedure, attempting to avoid the
very frequent early anastomotic dehis cence (early EFC
recurrence) or inadvertent bowel lesion seen in mal-
nourished patients with an almost frozen abdomen and
impaired bowel healing capacity. Although difficult to
extract from previous reports, post-operative failure rate
(early fistula recurrence) after the first reconstructive ope-
ration seems to range from 21% to 36% (26, 34, 35)
but in our systematic review was lower as 14.3%, in-
dependently by the type of surgery, probably due to the
deep selection of the eligible papers for our specific pur-
pose, and taking into account that a clear definition of
“early” was never encountered. Mortality rate was re-
ported as 13.1% in our systematic search, due to the dra-
matic conditions of patient/peritoneum/affected bowel:
the best interval time between diagnosis of the fistula
and operative repair was very heterogeneous in inter-

national literature, six studies showed as adequate a pe-
riod between 3 months and 1 year. Our experience dealt
with a complex surgical population: most of them had
many previous surgeries, were affected by multiple post-
operative fistulae or “open abdomen” and malnourished
with high ASA score, requiring a prolonged operative
time with 50% intra-operative transfusion rate and 25%
intra-operative mesh positioning rate. Our report
showed a 20% re-operation and 65% wound infection
rate:  30% post-operative V.A.C. therapy rate was re-
quired in order to close the abdomen. In our series in-
hospital mortality was 0% and ECF early recurrence rate
at discharge  was 0%, with 100% oral intake recovery
after an average of more than one month hospital stay:
even if in 40% of our cases surgery was very demoliti-
ve (less than 100 cm of remnant small bowel after the
procedure), due to the multiple fistulae affecting mul-
tiple bowel segments, in all cases we were able to perform
in one surgical procedure a bowel resection with primary
anastomosis without stoma, forced to perform later an
end stoma in two cases only- but never for an early ana-
stomotic  leakage or a bowel lesion. A Manchester study
has advocated the high risk in using mesh when closing
the abdomen after ECF takedown (70), reporting a 24%
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Figure 4 - Resection by stapler of entero-cutaneous fistula with involved bowel loops. 
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TABLE 5 - PRE-OPERATIVE CHARACTERISTICS. 

TPN= total parenteral nutrition
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TABLE 6 - INTRA-OPERATIVE CHARACTERISTICS.

AD.P. and A.L. = main surgeons; Bricker = Bricker operation
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TABLE 7 - POST-OPERATIVE CHARACTERISTICS.

STEP = serial transverse enteroplasty; V.A.C.= vacuum-assisted closure
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early re-fistulation rate (and none when the abdomen
could be sutured): our experience showed indeed that
the mesh (either prosthetic or biological) could be sa-
fely used on 25% our patients  with no ECF recurren-
ce in 100% of them. 

Conclusions

Data reported by international literature are very he-
terogeneous, reporting a postoperative rate of ECF re-
currence and related mortality respectively as 14.3% and
10.1 % independently by the type of surgery, but they
seem to support our experience suggesting that ECF take-

down could be safely performed after an adequate pe-
riod of recovery ranging from 3 months to one year from
fistula occurrence. In our series primary repair (bowel re-
section plus reconnection surgery without temporary sto-
ma) avoided an early recurrence in the perioperative pe-
riod without mortality but our data need to be supported
by a higher number of patients. 
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