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ABSTRACT

Despite improvements in healthcare delivery, mortality rates for high-output
fistulae remain unchanged. The pathophysiology and causes of fistulae are reviewed in this
article. An overview of the diagnostic procedures to delineate fistulae and underlying bowel
disease together with their complications is included. Management of high-output fistulae
consists of assessment and stabilization of patients, followed by conservative management
by a multidisciplinary team until spontaneous or surgical closure of fistulae.
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Objectives: Upon completion of this article, the reader should be able to summarize the management of high-output fistulae.

High-output enterocutaneous fistulae (ECFs)
continue to present a challenge in modern clinical prac-
tice. Forty years ago, such fistulae were characterized by
mortality rates of up to 50%.1 Improved understanding
of the pathophysiology combined with better surgical
and nursing care led to a dramatic decline in mortality;
the next three decades saw rates fall to between 5 and
20%.2–5 Thereafter mortality figures have remained
stable despite a more integrated multidisciplinary care
plan for patients with ECF. An analysis of 277 patients
with ECF referred to St. Mark’s Hospital over the past
11 years revealed an overall mortality rate of 10.8% (30 of
277) for fistula-related complications. All 6 of the
patients who died within 30 days of surgery had high-
output fistulae, and of the other 24, 15 patients had
high-output fistulae. The total mortality for high-output
fistula was therefore 7.6% (data not yet published).
Unfortunately, many of the conditions that predispose
to high-output fistulae are associated with short bowel
syndrome, rendering treatment more difficult for the
multidisciplinary team, and this may be a factor in the
static mortality rates. It is also probable that patients

with profound intestinal losses who were previously
considered unsalvageable now undergo major resection
and live to face the risk of subsequent fistulization.

A high-output fistula may be defined pragmati-
cally as one with an output of 500 mL/day or more. This
may be further refined according to the anatomical site,
and the present article focuses on the ECFs. A fistula
may be simple, with a short track that communicates
directly with the skin, or more complex, associated with
abscess formation or involvement of multiple loops of
bowel (Fig. 1).

Problems with high-output ECF arise because
enteral secretions (including gastric, pancreatic, and
biliary contributions) together with the oral intake by-
pass the absorptive process of the small intestine through
the fistulous track, leading to malnutrition and fluid and
electrolyte loss. The situation is worsened by sepsis, skin
excoriation, or delayed wound closure in cases in which
the external fistulous track is within or near an open
wound. Understanding the pathophysiology of this pro-
cess is a prerequisite to an integrated plan for the
management of patients with high-output ECF.
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PATHOPHYSIOLOGY

Causes of Fistulae

Surgery remains the commonest trigger for the devel-
opment of ECFs, and recent surgery has occurred in at
least 75 to 85% of cases.6 Fistulae occur predominantly
on a background of surgery for cancer, inflammatory
bowel disease, or lysis of adhesions. Surgery for peptic
ulcer disease or pancreatitis or any emergency surgical
procedure may also be complicated by fistula formation.
Several perioperative factors are considered to increase
the risk, including full-thickness bowel injury, damage to
the mesenteric arteries, intestinal entrapment in fascial
sutures, and excessively tight sutures with consequent
ischemic necrosis. Inappropriate placement of surgical
drains has also been thought to predispose to fistula
formation. The postoperative failure of anastomotic
healing, from any cause but worsened by malnutrition
and sepsis, also initiates fistula formation. The presence
of an open wound, laparostomy, or accompanying in-
testinal failure then militates against successful treat-
ment. Spontaneous fistulae account for no more than 15
to 25% of ECFs, with Crohn’s disease and intra-abdom-
inal cancer as the commonest causes. ECFs may develop
as a direct consequence of the primary malignancy but
more often as a complication of radiotherapy. A retro-
spective analysis of cancer-associated fistulae showed
that they were usually single and more often from the
jejunum or ileum than from the colon.7 The commonest
underlying malignancies were colorectal cancer in men
and ovarian cancer in women. Metastasis was detected in
the majority of cancer patients with ECF, indicating that
this complication is most likely to occur in the setting of
advanced disease.

A new analysis of ECFs from St Mark’s Hospital
shows that 85% were postoperative and 15% sponta-

neous; inflammatory bowel disease was present in 47% of
postoperative fistulae and Crohn’s disease specifically in
no less than 83% of the spontaneous ones. Other causes
of ECF are shown in Table 1.

Fistula Output

FLUID LOSSES

The effect of fistula output is best appreciated by an
analysis of daily gastrointestinal secretions. The salivary
and gastric glands each release up to 1.5 L of fluid per
day. The pancreas produces about 1 L of fluid per day,
and there is as much as 1 L of bile. About 200 mL/day
originates from the duodenal Brunner’s glands, with the
rest of the small intestine secreting up to 1.8 L/day in
health and a great deal more in the presence of obstruc-
tion or other small bowel disease. Therefore, 8 to 10 L of
fluid flows through the jejunum each day, depending on
the oral intake. In the intact functioning intestine 98% of
this fluid is (re)absorbed; leaving only 100 to 200 mL of
fluid to be excreted in the stool. Most (7–8 L) of this
absorption occurs proximal to the ileocecal valve.

In the case of proximal fistulae there is a potential
for serious compromise of fluid balance even when there
is a reasonable extent of more distal intact small intes-
tine, in that large fluid volumes may exit through the
fistula rather than proceeding distally to allow absorption
to occur. Enzymes and electrolytes (especially sodium
and magnesium) inevitably accompany fluid, as do es-
sential nutrients. The nutritional and fluid balance issues
are less with distal fistulae, as small intestinal absorption
leaves less fluid and fewer nutrients to be lost as long as
the small bowel proximal to the fistula is in good
functional condition. Reduction of gastrointestinal tract
fluid secretion is an integral part of fistula treatment, as
discussed in the following.8

Figure 1 Types of fistulae. (A) Simple fistula; (B) complex fistula
involvingmore than one bowel loop; (C) complex fistula with an ab-
scess; (D) complex fistula with diseased/obstructed distal bowel.

Table 1 Causes of Enterocutaneous Fistula

Congenital

Patent vitelline duct

Postoperative

Inadvertent injury

Failure of anastomosis

Proximity of drain

Post-traumatic

Direct abdominal injury

Open abdominal wound

Inflammatory

Crohn’s disease

Adjacent abscess

Postirradiation

Malignant

Adherence of tumor to adjacent bowel or abdominal wall

with subsequent tumor necrosis
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METABOLIC DERANGEMENTS

It is not only the volume that is critical with high-output
fistulae but also the composition of the secretions at
various levels of the gastrointestinal tract.

Gastric juice contains hydrogen, chloride, so-
dium, and potassium ions, the concentrations differing
significantly between the fasting and fed states. Feeding
increases the hydrogen ion concentration from about
50 mM to up to 100 mM, increases chloride from 90 to
120 mM, but decreases sodium from 40 to about
25 mM.8 Duodenal fistulae consequently lead to loss
of fluid rich in hydrogen and chloride ions, especially
after eating, culminating in hypochloremic, hypokalemic
metabolic alkalosis together with hypovolemia.

The combination of Brunner’s gland secretions,
bile, and pancreatic secretions serve to neutralize gastric
acid secretion. The main electrolytes in bile are sodium
and chloride, whereas bicarbonate and sodium make up
most of the pancreatic juice. The sodium concentration
of about 140 mM is independent of the activity state of
the pancreas, but the bicarbonate concentration increases
from 40 to up to 145 mM following stimulation.9

Fistulous discharge at the level of the upper jejunum is
therefore associated with significant losses of sodium,
chloride, and bicarbonate ions.

ENZYMES AND SKIN

By the time the gastric contents have reached the jeju-
num, an array of enzymes has been released and activated
within the gut lumen. Salivary amylase and gastric pepsin,
together with potent pancreatic proteolytic enzymes in-
cluding trypsin, chymotrypsin, and carboxypeptidases,
commence carbohydrate and protein digestion. Other
pancreatic enzymes including lipase, amylase, phos-
pholipase, and cholesterol esterase are also activated and
are found in the effluent from high-output fistulae. These
enzymes contribute to delay in wound closure and can
lead to major excoriation of previously normal skin.

THE ROLE OF GUT HORMONES

Gastric acid secretion is accompanied by the release of
gastrin, histamine, somatostatin, and cholecystokinin
(CCK).10 Gastrin and histamine exert a paracrine and
endocrine effect to activate the acid-secreting parietal
cell and the somatostatin-secreting D cell. CCK is
released from duodenal and upper jejunal mucosa when
food enters the small bowel. In addition to stimulating
pancreatic enzyme secretion, CCK is a potent gastrin
stimulus and serves to perpetuate gastric acid secretion.
It also stimulates the release of gastric somatostatin.
Both of these actions are mediated in an endocrine man-
ner. Somatostatin, on the other hand, is a potent in-
hibitory hormone and switches off gastric acid secretion
by direct action on the parietal and enterochromaffin-
like cells and indirectly by inhibiting gastrin secretion.
Somatostatin thus mediates its actions in endocrine,

paracrine, and neurocrine manners to regulate gastro-
intestinal motility and secretion. Its potential therapeutic
role in the management of high-output fistulae is dis-
cussed later.

Glucagon-like peptide 2 (GLP2) has attracted
considerable attention as a therapeutic agent for intest-
inal injury since its identification as a potent stimulator
of mucosal epithelial proliferation.11 Preliminary trials in
patients with short bowel syndrome have yielded im-
provements in intestinal absorption of both fluids and
nutrients.12 A GLP2-induced reduction of gastric acid
secretion and gastric motility is perhaps particularly
relevant in terms of its potential as a therapeutic agent
for patients with ECF. As yet there are no studies
specifically examining the effects of GLP2 on high-
output fistulae.

ASSOCIATED SHORT BOWEL FEATURES

Fistulae related to intestinal surgery, inflammatory
bowel disease, and radiation enteritis are often accom-
panied by short bowel syndrome, which may occur
because the residual bowel is actually short, because it
is functionally impaired, or because the dominance of
effluent from a proximal fistula precludes reabsorption
from distal (otherwise intact) intestine. Problems with
fluid balance and reduced absorptive capacity for nutri-
ents are then to be expected. Early recognition of these
complicating factors is crucial to a good outcome.

DIAGNOSIS OF FISTULA
A fistula constitutes an abnormal communication be-
tween two epithelial surfaces, and clinical examination
usually identifies the external site of an ECF but rarely
identifies its source or internal opening. Moreover,
complex fistulous tracks may communicate with organs
other than the gastrointestinal tract, especially the blad-
der and the gynecological organs. A range of radiological
examinations is available for identification and classifica-
tion of many of the more complex fistulae.

Fistulogram

Injecting contrast material through the external opening
is useful to identify the fistula track and its internal
opening. Despite the advent of more modern modalities,
this is still often the best means to identify the fistula
tract when an external opening is present.13 In cases in
which there is no flow of contrast material (even using an
occlusion balloon) and the internal anatomy remains
obscure, further imaging is required.

Ultrasonography

The sensitivity and specificity of ultrasonography (US)
in assessing fistulae have been examined mainly for
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fistulae associated with Crohn’s disease. In a series of 98
consecutive inpatients with Crohn’s disease, 8 of 12
fistulas were detected by US.14 Another study of 213
patients revealed a sensitivity of 87% and specificity
of 90%.15 In both studies US was better at detecting
abscesses and stenosis, and it might be thought that US
has a limited role in fistula practice. However, modifying
the technique by the instillation of hydrogen peroxide—
enhanced ultrasound-fistulography—has rendered US
as accurate, safe, and simple as radiographic fistulogra-
phy while retaining the additional benefit of detecting
coexisting abdominal complications and diseased bowel
segments.16

Barium Follow-Through

Barium studies are no longer considered the method of
choice for the detection of internal fistulae. Barium
follow-through (BaFT) can, nonetheless, be very helpful
in determining the fistula site in relation to the rest of
the bowel. The extent of mucosal damage from any
underlying intestinal disease and the length of remaining
bowel can also be assessed. Barium studies can certainly
be used to complement other imaging modalities,17 but
they give relatively little information on the structures
around the bowel and, because they are essentially low-
pressure contrast studies, it is common that tracks are
filled incompletely or not at all.

BARIUM FOLLOW-THROUGH VERSUS

ULTRASOUND SCANNING

The diagnostic accuracy of US and barium studies is
similar for detecting fistulae, but US is superior in the
detection of intra-abdominal abscesses. A combination
of the two modalities further improves the diagnostic
accuracy.17

BARIUM FOLLOW-THROUGH VERSUS

COMPUTED TOMOGRAPHY

Compared with computed tomography (CT), barium
studies are probably still superior in revealing enteroen-
teric fistulae, sinus tracts, strictures, and postsurgical
anatomy. However, these modest advantages are gradu-
ally being eroded with each new generation of scanner.
CT is undoubtedly better in detecting abscesses and in
the assessment of multiple or complex fistulae, especially
those that involve nongastrointestinal organs, such as
bladder, and when fistulae involve the psoas muscle or
sacrum. The two modalities remain complementary for
the more complex cases.18

BARIUM FOLLOW-THROUGH VERSUS

WATER-SOLUBLE CONTRAST AGENTS

Water-soluble contrast agents are preferable to barium
when an anastomotic leak is suspected or there is other

reason to fear direct communication with the peritoneal
space, as barium peritonitis is dangerous in the short and
long term. Diagnosis is almost as accurate as with barium
studies but there is less definition, especially with more
distal lesions.19 Water-soluble contrast examinations
through the rectum or in retrograde fashion from stomas
can also be highly contributory.

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) is now unequivo-
cally superior to US in localization of inflamed bowel
and in recognizing fistulae, stenosis, and abscesses, but it
is costly and not always readily available.20 Administra-
tion of contrast medium has improved visualization of
the intestinal wall as in the circumscribed thickening of
Crohn’s disease, and extraintestinal intra-abdominal
processes are unlikely to be missed.

A recent study suggests that MRI has a diagnostic
efficacy equal to that of barium studies in the primary
diagnosis of Crohn’s disease and that it is now clearly
more sensitive in the detection of extraintestinal mani-
festations such as fistulae or abscesses.21 The superiority
of MRI in disease detection and the advantages of
avoiding radiation exposure, together with the introduc-
tion of faster imaging techniques (e.g., breath-hold and
respiration-triggered protocols), make for a realistic early
prospect of MRI replacing barium studies. Irrespective
of the cost, MRI is indicated for clinically complex
fistulae, recurrent fistulae, and fistulae complicating
Crohn’s disease; for some years now it has been recog-
nized to be invaluable for the assessment of pelvic or
perineal fistulating disease.20,22 In the therapeutic set-
ting, MRI has allowed detection of residual fistulae
where clinical impressions and surgical assessment under
anesthetic have been misleading, but its ultimate role in
this situation has yet to be defined.23

MANAGEMENT
The management of gastrointestinal fistulae may wisely
be considered as a three-phase process: assessment,
stabilization, and interval surgery.

Assessment

The first aim of assessment is to achieve a thorough
understanding of the fistula and its impact on the
patient. Imaging to classify the anatomy and etiology
of the fistulae can be performed while the physiological
impact is investigated with strict charting of fluid intake
and losses in urine and stool and from each fistula,
stoma, and wound. Attentive and systematic nursing
also permits the assessment of the psychological state
of the patient, which may be parlous indeed.
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Stabilization

FLUID LOSSES

Renal function may be compromised by secondary hy-
peraldosteronism provoked by sodium loss through the
fistula. A urinary sodium concentration below 20 mM
suggests inadequate fluid replacement, and this is certain
when the level falls below 10 mM. These need not
be timed collections but can be simple random urine
samples, as it is the concentration of sodium that pro-
vides the necessary information. Fluid volumes can be
replaced intravenously or orally. As a rule to guide fluid
replacement, each liter of fluid lost through an ECF or
stoma contains 100 mmol of sodium. With oral replace-
ment treatment it is important to add sodium, as a
jejunal luminal concentration less than 90 mM is asso-
ciated with a net sodium loss. Loperamide and codeine
phosphate help to slow intestinal transit and may reduce
fistula output by this mechanism. Gastric volume secre-
tion is minimized by gastric acid inhibition with proton
pump inhibitors, which also has a small effect in reduc-
ing electrolyte loss.24 Both lansoprazole and omeprazole
significantly decrease basal and pentagastrin-induced
acid secretion25 with a dose-dependent response26;
twice-daily regimes are more effective than once-daily
ones.27

ELECTROLYTE LOSSES

Electrolyte losses are replaced whenever possible by oral
electrolyte therapy. The typical patient is encouraged to
limit ordinary (hypotonic, sodium-free) fluid intake
severely—perhaps to no more than 0.5 L in 24 hours.
This is balanced by the addition of electrolyte or oral
rehydration solution. Each liter of electrolyte solution
should contain 90 mmol of sodium and 111 mmol of
glucose, as in the World Health Organization solution.
Although ideally it should replace in equal volume the
fluid collected from fistulae and stomas, it is unrealistic
to expect patients to manage more than 1.5 to 2.0 L in
24 hours. Where greater volumes are required, parent-
eral support is needed.

NUTRITION

Malnutrition is an adverse prognostic factor known to
predispose to sepsis and mortality in patients with high-
output fistulae. It is not surprising therefore to find
several studies attempting to improve outcomes by
treating malnutrition. Their aims have been to reduce
mortality and to promote fistula closure by preventing
sepsis or allowing its control. The key questions are
therefore whether nutrition promotes fistula closure and
reduces mortality and, if so, by which route, parenteral or
enteral, it should be given.

The closure of 81% of ECFs was reported by
Deitel in a study involving 86 patients with 100 ECFs.28

One or more of three nutritional modalities was used

according to clinical criteria: central parenteral nutrition,
peripheral parenteral nutrition, or elemental enteral
nutrition. A decade later, a retrospective analysis of
108 patients with 114 fistulae who had received parent-
eral nutrition showed that 61% of the fistulae closed
spontaneously.29 The mortality rates were 9.5% and
10%, respectively—a vast improvement on the 40%
seen in earlier trials but not different from the mortality
rate of 10.8% at St Mark’s Hospital, where parenteral
nutrition is avoided whenever possible.

Use of an elemental diet was claimed to result in
closure of ECFs in 64.8% of cases.30 However, only 11 of
the 37 patients were given an exclusive elemental diet;
the other 26 were initially treated with intravenous
nutrition and subsequently maintained with an elemen-
tal diet; the authors did not analyze the response to an
elemental diet alone. Mortality was 16.2% and operative
closure was needed in 16.2%.

A study with 234 ECF patients looked at the
effect of continuous enteral nutrition.31 The sponta-
neous closure rate was lower at 38% and the mortality
was 11%. This mortality rate was similar to that in the
large parenteral nutrition studies32,33 but greater than
the 5.3% mortality reported by McIntyre et al.34 The
wide differences in closure and mortality rates probably
reflect the highly heterogeneous group of patients
with ECFs, including those who had postoperative
complications alone and those in whom the fistula was
in conjunction with malignancy, radiation damage, or
inflammatory bowel disease.

In an attempt to remove some of these confound-
ing factors, Sitges-Serra et al assessed the outcomes for
postoperative fistulae only. Seventy-five patients with 87
postoperative fistulae were kept with nothing by mouth
and commenced on intravenous nutrition. Fluid and
electrolyte imbalance and sepsis were aggressively treated
in all patients. The authors reported a 71% spontaneous
closure rate, but subgroup analysis for high-output
fistulae revealed a lower closure rate of 54%.4 Despite
the efforts to create a homogeneous study group, metho-
dological flaws remain, including the still wide spectrum
of underlying diseases leading to surgery and the lack of a
control group managed without intravenous nutrition. A
further study, but with smaller numbers of patients,
showed that exclusive intravenous nutrition was as-
sociated with closure of 50% of fistulae, with 11 of
28 patients responding (39%); some patients had more
than one fistula. Overall mortality was 22% despite
optimizing nutrition with exclusive parenteral nutrition
for 4 weeks and proceeding to surgery only if there was
not a response to this.33

Although many studies have investigated the
value of parenteral nutrition or enteral nutrition in pro-
moting the closure of intestinal fistulae, none has directly
compared their outcomes. An animal study has, how-
ever, found an 81% reduction in fistula output with an
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elemental diet compared with a regular diet and showed
that intravenous nutrition reduced the output by 93%.35

Concomitantly, there were 71% fewer calories lost with
enteral nutrition and 93% fewer with intravenous nutri-
tion. These results have not been reproduced in humans
but lend support to the concept of energetic attention to
better nutrition in fistula patients, even if spontaneous
closure does not occur.

The preceding studies not only suggest that
nutrition promotes healing but also identify subgroups
of fistula patients who are unlikely to respond to con-
servative measures and will eventually need surgery for
closure. Cancer patients were highlighted as a poor
prognostic group; a retrospective analysis of 25 cancer
patients with ECFs showed that malnutrition and sepsis
developed in as many as 60% of patients. Additional
exacerbating factors with an impact on the reported
30-day mortality of 16% included previous radiotherapy,
location and output from the fistulae, and hypoalbumi-
nemia.36 Furthermore, the presence of a fistula had a
strong negative impact on the provision of further anti-
cancer therapy.

SKIN CARE

Themultidisciplinary team involved in caring for patients
with high-output fistula is incomplete without the spe-
cialist stoma nurse. The contributions of the stoma nurse
are indispensable, but it must be acknowledged that many
of these are empirical rather than research based.

Even with simple high-output fistulae, skin care
may be severely compromised; the enzyme-rich output
can lead to skin excoriation within 3 to 4 hours. Ex-
coriation is unpleasant for patients and reduces adhesion
of stoma appliances. The risk of excoriation can be
reduced with the use of barrier creams, sprays, or
wipes.37 If the skin has already become wet or excoriated,
a drying method should be instituted. There is no proven
drying method; instead, the decision is made on an
individual basis. The options include suction of pre-
dicted high outputs after meals, cloth wipes, and the use
of hair dryers (which become mandatory for some barrier
materials).38 Complex fistulae draining into open
wounds delay healing by damaging the wound edges;
selection of a well-fitting wound drainage bag system
minimizes persistent irritation. Simple measures such as
restricting oral intake when the fistula appliance is due to
be changed and appropriate positioning of the patient to
gain assistance from gravity reduce the need for suction
during changes and shorten the time taken.

PRIMARY UNDERLYING DISEASE

Fistulae related to inflammatory bowel disease are amen-
able to therapy with one or more of the growing number
of immunosuppressant and biological therapies39; con-
trol rather than resolution should be the expectation.
Treatment of underlying abscesses causing fistulation

(e.g., in diverticulitis) with aggressive antibiotic therapy
and drainage also assists healing. There is no established
treatment for radiation-induced fistula, but the fistula
directly related to an area of malignancy may respond to
chemotherapy.

SOMATOSTATIN

Because somatostatin decreases acid and pancreatic se-
cretion and gut motility, it would seem a good candidate
for successful reduction in fistula output; its very short
duration of action would favor one of its longer acting
analogues. These potentially beneficial effects would
have to override the likely detrimental effects from
reduction in splanchnic blood flow and reduction of
intestinal nutrient absorption.40 Caution must also be
exercised to avoid misinterpretation in the light of the
evidence for down-regulation of somatostatin receptors,
their differential affinity for the several biologically
active somatostatin fragments, and the effect of the
feeding or starving state.

Clinical trials of somatostatin have, in fact, been
disappointing, perhaps partly because of these divergent
actions but also because of the paucity of controlled
trials, the small numbers of patients in each trial, and the
heterogeneity of patients with high-output fistulae.
Furthermore, there have been wide variations in the
timing of the treatment with respect to the onset of
the fistulae, a range of different outcome measures, and
variations of the doses and durations of treatment before
those outcomes have been recorded.

COMPARATIVE STUDIES

Six published trials have compared conservative treat-
ment versus conservative treatment with somatostatin or
its analogues. The outcomes measured included fistula
output, closure rates, and time to closure.

Somatostatin-14 There have been three trials with
somatostatin-14 (Table 2). One study included only
pancreatic fistulae and is not considered further here.41

The other two studied postoperative ECFs42,43 and
showed significantly reduced outputs compared with
conservative treatment with intravenous nutrition alone.
Although the first of these studies compared equal
numbers of patients,44 the sites of fistulae varied, includ-
ing origins from pancreas, duodenum, jejunum, ileum,
and colon. The second study selected 61 patients in an
intensive care setting, all of whom had small bowel
fistulae, but the two arms of the study were unbalanced
(e.g., 70% were in the conservative group). Significantly
reduced fistula output and increased closure rates were
reported but may have reflected other influences in this
unblinded and open-treatment study.43 The time to
fistula closure (where this occurred) was significantly
shorter for the groups receiving somatostatin in both
studies.
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Octreotide Three trials with octreotide have investi-
gated its effects on fistula output and closure rates
(Table 3).45–47 Of these, only one, an unusually designed
double-blind crossover study with 14 patients, showed
diminished fistula output.45 In this study, after an initial
7-day stabilization period, patients were enrolled into
one of two groups. Group 1 received octreotide for
2 days, placebo for 2 days, and then regular octreotide
until closure. Group 2 received the placebo first and then
octreotide continuing until closure. The investigators
suggested that interrupting the octreotide treatment
with placebo led to an increased output. The two other
studies showed no difference from placebo46 or placebo
combined with intravenous nutrition.47 In no trial has
octreotide affected the proportion of patients with fistula
closure. Furthermore, the study by Sancho et al47 failed
to show any advantage of octreotide in terms of the time
to closure.

Fistula closure time was the main outcome for a
study by Hernández-Aranda and colleagues.48 Forty-five
patients were given conservative treatment with intrave-
nous nutrition alone, and 40 had additional octreotide.

In the group that received octreotide, fistula closure time
was significantly reduced and duration of nutritional
support requirement was also reduced, but duration of
hospital stay was not affected significantly. Of note is
that the fistula closure rate in the control group was very
low compared with other trials (56%), which may have
been the main factor resulting in statistical significance.

NONCOMPARATIVE STUDIES

There are many more noncomparative than controlled
studies in the literature, and a comprehensive review of
these was conducted by Hesse et al.49 Methodological
limitations render their conclusions highly uncertain. Of
the three larger studies that investigated somatostatin-
14, two showed a reduction in fistula output (of 70% at
day 1)50,51 and the third showed no change.52 The
octreotide studies also reported divergently. One study
with 27 patients showed no significant reduction in
output at day 1.53 This study is of particular importance
as it included patients with both high-output and low-
output ECF, and the authors were able to demonstrate
that the outcome was independent of the initial fistula

Table 2 Somatostatin-14 Studies

Study n Treatment Patient Characteristics Effect on Output Closure Rate Time to Closure

Torres et al44 2 TPN PO, mixed fistula sites p< .05 No effect Shorter

0 TPNþS

2

0

Planas et al43 4 TPN PO, ECF, admitted to ITU p< .05 Effect Shorter

6 TPNþS

1

5

ECF, enterocutaneous fistula; PO, postoperative; S, somatostatin-14; TPN, total parenteral nutrition.

Table 3 Octreotide Studies

Study n Treatment Patient Characteristics Effect on Output Closure Rate Time to Closure

Nubiola-Calonge et al45 6 Pl, O, O PO, ECF p< .01 No effect NA

8 O, Pl, O

Scott et al46 8 Pl PO, ECF NS No effect NA

1 O

1

Sancho et al47 1 PlþTPN PO, mixed NS No effect No change

7 Oþ TPN

1

4

Hernandez-Aranda et al48 4 TPN PO, ECF NA No effect Shorter

5 Oþ TPN

4

0

ECF, enterocutaneous fistula; NA, not applicable; NS, not significant; O, octreotide; Pl, placebo; PO, postoperative; S, somatostatin-14; TPN,
total parenteral nutrition.
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output. On the other hand, a smaller study of only
12 patients suggested that octreotide significantly re-
duced fistula output; this may reflect selection of patients
limited to those with pancreatic fistulae.54

There is therefore insufficient evidence to recom-
mend the use of somatostatin or its analogues in the
management of high-output ECF. Until larger and
better-designed trials have been conducted, their value
should be considered to remain unproved and their
use strictly limited because they may not be without
risk.55

Surgery

A careful search for features predictive of the failure of
spontaneous ECF closure is mandatory to identify pa-
tients who are unlikely to respond to conservative mea-
sures and for whom surgery should be planned. These
poor prognostic factors include complete intestinal
disruption; mucocutaneous continuity; the coexistence
of large abscesses, especially if there is severe intraper-
itoneal infection; and adjacent active bowel disease
(usually Crohn’s or radiation damage).6,48 The pressure
differential that results from a wide (> 1 cm), short
(< 2 cm) fistula tract reduces the chance of resolution
even in the absence of distal obstruction. Fistulae involv-
ing stomach, lateral duodenum, ligament of Treitz, or
bladder also have a worse prognosis.56 The presence
of malignancy, foreign bodies, age older than 65 years,
and a fistula output that cannot be brought below
500 mL/day all appear associated with an unfavorable
prognosis.57

However, the only patients for whom early sur-
gery should be considered are those with undrained
sepsis. The most frequent error in ECF management is
one of commission, with premature ‘‘restorative’’ surgery
followed by wound breakdown, anastomosis, or newly
compromised intestine.

Surgical intervention for poor-prognosis ECF
should be delayed for at least 6 weeks and preferably
for more than 3 months from the time of the most recent
prior surgery. Patients with radiation damage and active
malignancy present special problems that are necessarily
dealt with on a case-by-case basis.

Elective surgical intervention should also be con-
sidered for the group of patients without poor prognostic
factors but in whom spontaneous closure has not oc-
curred by 4 to 6 months.

This is not the place for a critique of operative
technique, but it may be useful to summarize recent
procedures for ECF at St. Mark’s Hospital. The com-
monest major procedure was interval resection of fistula
together with reanastomosis. Less common procedures
included resection, reanastomosis with a defunctioning
stoma, and creation of a defunctioning stoma alone; only
rarely were fistulae oversewn or bypassed.5

Endoscopic closure of resistant fistulae by the
injection of fibrin glue was reported to lead to closure
in 14 of the 15 patients so treated but with mortality
‘‘unrelated to fistulae or its treatment’’ in 2 patients.58

Our own experience has been much less favorable, and
widespread adoption of the technique should not pre-
cede clearly positive controlled studies.
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