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Management of Enterocutaneous Fistula: A Review
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ABSTRACT

Enterocutaneous fistula is any communication between bowel and skin or atmosphere outside
the body. It can be classified by various means by etiology, organ of origin, etc. Enterocutaneous
fistula can occur after any gastrointestinal surgery where there is some trauma during surgery
or other associated causes such as malignancy, inflammatory bowel disease, foreign body, etc.
Enterocutaneous fistula needs a multidisciplinary approach as its management is a very tedious
and complex process. Sepsis, malnutrition, and dyselectrolytemia are three key factors during the
management of enterocutaneous fistula, so these should be properly addressed for better and efficient
outcomes. There is excess fistula effluent which should be replaced adequately in high output fistula.
The nutrition of the patient plays a vital role in the success of enterocutaneous fistula management so
if the patient can tolerate oral or enteral feeding should be commenced as soon as possible otherwise
parenteral nutrition should be advised. Wound care should be done aggressively, proper skincare,
timely drainage of any localised abscesses should be done. Patients should be properly resuscitated
and stabilised before any definitive investigations and management. Surgical therapy can be staged
and should not be rushed which results in failure of this complex disease process.

Keywords: drainage; enteral nutrition; intestinal fistula; malnutrition; sepsis.

INTRODUCTION

200 to 500mL/24 hours, and a low output <200mL/24
hours.” The common causes of iatrogenic ECF are
trauma; operations for malignant disease with
extensive adhesiolysis or associated inflammatory
bowel disease (IBD); and trauma.2 The majority of
ECFs are iatrogenic (75-85%), and 15 to 25% occur
spontaneously. Of postoperative small bowel fistulae,
half are from an anastomotic leak, and the other half
occur due to inadvertent injury to the small bowel
during dissection.” The common causes of spontaneous
fistulae occur due to IBD (most common), malignancy,

An enterocutaneous fistula (ECF) is an abnormal
connection between the intra-abdominal
gastrointestinal  (GI) tract and  skin/wound.’
Enterocutaneous fistula is associated with substantial
morbidity and mortality and significant patient
distress. Sepsis and malnutrition are the chief cause
of death. The initial focus for the treatment should
be treating the fluid and electrolyte disturbances,
aggressive treatment of sepsis, control of fistula
output, and attention to skincare and psychological
support.2 The management of ECF is a complex and

tedious process with a multidisciplinary approach.
For most postoperative fistulas, further surgery is
planned only if the fistula persists after conservative
measures. This article reviewed the justification and
evidence behind the current management approach
for enterocutaneous fistula. The goal is the closure of
the fistula with minimal morbidity and mortality.

CLASSIFICATION

ECF is often classified according to total output,
etiology, and source. A high-output ECF has output
>500mL/24 hours, a moderate output fistula between
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appendicitis, diverticulitis, radiation, tuberculosis/
actinomycosis, and ischemia.?*

An ECF can occur as a complication of a Gl tract
surgery of any type. More than 75% of all ECFs arise as
a postoperative complication, whereas about 15-25%
result from abdominal trauma or occur spontaneously
about cancer, irradiation, inflammatory bowel disease
(IBD), or ischemic or infective conditions. The etiology
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of ECFs can thus be characterized as postoperative,
traumatic, or spontaneous.®

Anatomically ECF can be divided into internal and
external fistulas and this helps in identifying the organs
involved and providing characteristics of the fistula
tract. Internal fistulas have communications between
two hollow viscera which if symptomatic should be
treated by resection and re-anastomosis.® The external
fistulas connect hollow viscera to the skin. External
fistulas that have favourable outcomes include
oesophageal, duodenal stump, pancreaticobiliary, and
jejunal fistulas with small enteric defects (<1cm) and
long tracts (>2cm). Gastric, lateral duodenal, ligament
of Treitz, and ileal fistulas are less favourable to close
spontaneously, as are fistulas are related to complete
disruption of intestinal continuity, adjacent abscess,
diseased bowel, foreign bodies, or distal obstruction.

According to the organ of origin ECF can be
accustomed into type | (abdominal, oesophageal,
gastroduodenal), type Il (small bowel), type lll (large
bowel), and type IV (enter atmospheric, regardless of
origin).*Edmunds et al. acknowledged the classic triad
of complications of enterocutaneous fistula as sepsis,
malnutrition, and electrolyte and fluid abnormalities.
The presence of bowel contents outside the lumen
may lead to a localized abscess, infection over soft
tissues, generalized peritonitis, or sepsis, reliant
on whether the bowel leak communicates with the
peritoneal cavity or soft tissues. Initial control of fistula
output, drainage of confined collections, and suitable
antibiotic therapy are keys in the early management
of these patients. Recent studies advocate that sepsis,
associated with malnutrition, is the foremost cause of
death in patients with enterocutaneous fistulas.®’

To catch up for the loss of continuity with the distal
part of the bowel, the Gl tract undergoes three phases
of bowel adaptation.”?®

1. Hypersecretory phase: This phase occurs up to
three days after stoma formation and might last
for 1 to 2 months. It is characterized by large
volume losses that might be bilious.

2. Adaptation phase: This phase starts three to five
days after stoma formation and may last for up
to 12 months. It is characterized by a decrease
in output. The speed of adaptation relies on the
age of the patient, the severity of the underlying
disease, and the site of small bowel resection.

3. Stabilization phase: It is characterized by a further
decrease in fluid loss and eventual stabilization
of stoma output. This phase may take up to 24
months.
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MANAGEMENT

Particularly, for the patient with acute intestinal failure
in whom there is an enterocutaneous fistula the
Maastricht group has proposed the SOWATS regimen
for enterocutaneous fistula or temporary enterostomy.®

S = Sepsis control

O = Optimisation of nutritional status

W = Wound care

A = Anatomy of the bowel and the fistula
T =Timing of surgery

S = Surgical planning

Very similar guidance has come from the Salford
unit in the UK, with the acronym SNAP: for Sepsis,
Nutrition, Anatomy, Plan.®"

Management of a gastrointestinal fistula could be
a difficult and sophisticated process. However, a
scientific approach may result in treatment that
is effective and potentially rewarding. In general,
management could also be compartmentalized into
five stages: stabilization, investigation, decision,
definitive therapy, and healing."'2

The SOWATS treatment guideline consists of the
subsequent components: Sepsis, Optimization of
nutritional state, Wound care, Anatomy (of the fistula),
Timing of surgery, and Surgical strategy.'

Due to fluid losses from the fistula and third space fluid
loss there is profound hypovolemia, so restoration of
the intravascular fluid should be the primary priority."
Treatment of enterocutaneous fistulae could be a
challenge and within the majority of patients, complex
multiple therapies are needed.' The effect of sepsis
on survival is multifactorial. Active infection results
in impairment of nutrient transport, bowel motility,
the proliferation of enterocytes, and mucosal barrier
function.™

RESUSCITATION

Resuscitation of a patient with a newly diagnosed
ECF follows many of the identical principles because
the resuscitation of septic patients and tenets of the
Surviving Sepsis Campaign should function as a
framework."®"” Initial care should focus on aggressive
fluid resuscitation, rapid assessment and correction
of electrolyte imbalances, and normalization of
lactic acidosis. Patients with ECF are commonly
hyponatremic, hyperkalemic, and acidotic because of
ongoing Gl losses. Patients with high output fistulas
should have fluid, electrolyte, and bicarbonate
losses replaced intravenously to avoid dehydration
and profound metabolic instability during the initial
stabilization period. Careful monitoring of urine output
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and targeted replacement of fistula effluent every four
to eight hours will prevent ongoing dehydration.”
Significant supplementation of electrolytes like
sodium, potassium, and magnesium is required.
Magnesium deficiency may cause nausea, apathy, and
neuromuscular hyperexcitability."® Normal saline with
potassium chloride is used for replacing fistula losses
from the small intestine in high fistula type.

Malnutrition remains a serious clinical problem
of ECF, so nutrition plays a significant role in ECF
management and helps reduce the morbidity and
mortality of patients, mainly in high output fistula or
with associated septic complications.'*?

It is advised to start nutritional support as soon as
the patient is stabilized. Full caloric and nitrogen
replacement are often provided within some days.
Blood transfusion is also required if there is significant
anaemia which may be due to the premorbid condition,
postoperative, chronic blood loss, malnutrition,
or the bone-marrow depression of chronic sepsis,
malignancy, or chemoradiotherapy. As the fluid
balance is difficult to assess even with a central line
to observe venous filling pressures, and a urinary
catheter, daily weighing is extremely desirable.?

MALNUTRITION

Anorexia, restricted oral intake, significant protein,
electrolytes, and fluid loss from fistula effluent as a
result of loss of unabsorbed small bowel secretions,
may ultimately result in malnutrition.? In high output
fistula, there is a massive loss of ingested nutrients
as fistula effluent an effectively causes short bowel
syndrome with resulting intestinal failure. Lastly,
patients often have increased energy demands because
of ongoing sepsis and inflammation, countered by
decreased demands due to immobility.?'

ENTERAL VERSUS PARENTERAL FEEDING

Nutritional support decreases or modifies the
composition of the Gl secretions and plays a primary
therapeutic role. TPN or enteral nutrition is one
among the corroborative cares to stop subsequent
malnutrition and dyselectrolytemia.?'?

Gastrointestinal secretions decrease by 30-50 percent
in patients getting TPN thus helping in fistula closure.
There is ongoing debate about the effectiveness of
either enteral or parenteral nutrition and if the periods
of ‘bowel rest’ are advantageous in fistulas.?? The
practice of total parenteral nutrition (TPN) is adopted
exclusively for enterocutaneous fistula. The role of
both is to provide nutritional support for avoiding
malnutrition. Clear advantage for TPN within the
fistula healing is not agreed upon currently, but it has
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its complications of central venous catheter sepsis,
phlebothrombosis, and pneumothorax.

After elective gastrointestinal surgery, early enteral
feeding has been shown to lower complication rates
and decrease hospital stay as compared to Nil per Oral
regimens.?*Early enteral feeding decreases the danger
of anastomosis site leakage by improving anastomotic
healing and increasing anastomotic strength compared
to parenteral feeding, possibly because of trophic
effects on the intestinal mucosa.®

Developed by Dr Etienne Levy in the 1970s, chyme
reperfusion within which an extracorporeal circulation
of the chyme between the gathering pouch and distal
small intestine is completed. It amends intestinal
failure, restores enterohepatic cycles, and stimulates
L-cell enterocytes in proportion to the extra function
that the downstream intestine can perform.

Parenteral supplementation compensates  for
nutrients, water, and electrolyte losses. Chyme
reperfusion artificially restores the continuity of
the remaining intestine. The nutritional status, liver
test abnormalities improve, and total halt or drastic
reduction in IVS requirements also decreases the
danger of central venous line complications. CR is
also recommended by European Society for Clinical
Nutrition and Metabolism (ESPEN) and the American
Society for Parenteral and Enteral Nutrition (ASPEN)
whenever possible.?:?

Uncontrolled sepsis remains the major factor
contributing to mortality in patients with small
intestinal fistulas. The aggressive management of
continuing infections and careful observation for new
septic foci are necessary for successful management.
Malnutrition in the presence of uncontrolled sepsis
cannot be treated without effective drainage of the
septic source. It is important to forestall the severe
local skin excoriation that develops around the site of
an ECF. Fistulas that are controlled with a tube should
cause minimal injury to fascia, subcutaneous tissue,
and skin.

EFFLUENT MANAGEMENT

The successful management of effluent can have a big
impact on volume status, electrolyte balance, nutrition,
and skin integrity.?® Adjunct medical management of
ECF effluent has traditionally focused on two main
areas: acid neutralization and volume reduction. The
utilization of proton pump inhibitors can accomplish
both goals and therefore the dose should be titrated
until the effluent’s pH is larger than 6 and the volume
of output is less than 1L/day.* Breaching the cycle of
tissue inflammation, infection, and sepsis plays a key
role within the approach of those complex patients.®
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With negative pressure applied to the wound, the
Vacuum-Assisted Closure (VAC) apparatus allows for
excellent control of drainage, minimizes the scale of
the abdominal wound, simplifies management by
decreasing the frequency of dressing changes, and
will promote healing of the fistula.?

PHARMACOLOGIC SUPPORT

Somatostatin, a 14-amino acid peptide hormone,
inhibits pancreatic exocrine secretions by decreasing
the volume of pancreatic juice.?® Somatostatin agonists
like Octreotide promotes earlier closure of fistula than
TPN alone, even with malignant enterocutaneous
disease, and is overall helpful in declining secretions
in high-output fistulas to a convenient level.3*%

Proton pump inhibitors or histamine H2 -receptor
antagonists decrease gastric acid production, increase
the transit time, and lower gastric secretions. These
drugs help lessen fistula output, chiefly proximal
fistulas or when there are high gastric secretions.
Antiperistaltic agents like loperamide are useful in
lowering intestinal transit times and decreasing fistula
effluents.®? Refractory fistulas of Crohn’s disease are
successfully treated with short courses of cyclosporine
and other immunosuppressive drugs.

After stabilization is accomplished within 24-48
hours, the investigation usually takes place over
the subsequent 7-10 days. Investigation implies an
intensive evaluation of the digestive tube, definition
of the anatomy of the fistula, and identification of any
complicating features like abscess, stricture, or distal
obstruction. Investigative studies should be designed
to work out the presence and location of the fistula and
to supply information regarding its cause.?

INVESTIGATION

The investigation is the next phase of management.
An intensive evaluation of the digestive tract,
defining the anatomy of the fistula, and identifying
any complications like stricture, abscess, or distal
obstruction.

Various laboratory studies may be performed in the

evaluation of an enterocutaneous fistula (ECF):

e  Serum electrolytes, Complete blood count (CBC),
Liver function tests.

e Serum transferrin - Low levels (< 200mg/dL) are a
predictor of poor healing

e  Serum C-reactive protein (CRP) - Levels could also
be elevated

Fistulography is conventionally performed 7-10 days
after the presentation of an ECF and helps to assess
the length of the tract, the extent of the bowel-wall
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disruption, location of the fistula, and presence of
the distal obstruction. Fistulograms have been the
first choice in the assessment of ECFs as it provides a
rapid and straight method of connecting a cutaneous
opening with the digestive tract. In patients without
sepsis, fistulograms could be the only imaging study
needed.®

COMPUTED TOMOGRAPHY

Computed tomography (CT) is useful in demonstrating
any intra-abdominal abscess cavities. Such cavities
can develop if an ECF has an indirect tract when it
first drains into an abscess cavity and then drains to
the outside cavity. Interloop abscesses might also be
present, if an ECF is related to intra-abdominal sepsis.

Endoscopic evaluation, including colonoscopy,
esophagogastroduodenoscopy, and ERCP, could also
be helpful in certain specific clinical situations.*® For
effective prevention and definitive treatment of entero-
cutaneous fistulas, knowing the causes and risk factors
for fistula formation is the most. The issues linked
with formation and preservation of entero-cutaneous
fistulas (ECFs) are conventionally listed within the
mnemonic contraction FRIENDS (F foreign body, R
radiation, | infection or inflammatory bowel disease,
E epithelialization, N neoplasm, D distal obstruction,
and S short tract <2cm); and for the factors related to
the development of Entero-Atmospheric Fistula are
remotely defined and multiple factors are suggested
like anastomotic disrupture, exposure of dehydrated
and desiccated bowel to equipment and material
used for temporary abdominal closure, severe wound
infections, bowel ischemia, severe trauma, adhesions,
bowel trauma during dressing changes, and negative
pressure wound therapy.3¢%’

DECISION

The organ of origin of the fistula is important in
predicting spontaneous closure but was not associated
with surgical closure or death. Water-soluble contrast
material is run through the fistula, orally, and rectally
to define the anatomy of the fistula prior to planned
surgery. It helps in getting information about the
anatomy of fistula, the proximal bowel length, and the
quality of the remaining bowel.®

Timing of surgery: Septic foci should be effectively
treated, and a decent clinical and nutritional condition
are met before planning any definitive surgery. Patient
should be mobile, feeling well, taking an interest
in his/her surroundings, and be ready mentally to
proceed with the restorative surgery. There should
be an increase in albumin and haemoglobin levels
and reduction in leukocyte and thrombocyte counts,
C-reactive protein and erythrocyte sedimentation rate
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levels. The minimal period between the development
of the fistula and the restorative surgical approach is
around 6 weeks.®3 Operating within 2 weeks or after
3 months has been shown to be related to lower fistula
recurrence rate compared to if surgery is performed
between 2 and 12 weeks. Early identification of a fistula
is the most important significant commencement in
management of those patients. Finally, where possible,
enteral feeding should be provided and efforts should
be made to start out early.3*4 Determining the optimal
time for surgical intervention has not been well
defined in the literature. Surgery may be postponed
till the intra-abdominal and systemic circumstances
of the patient are favourable to surgery. The timing of
conclusive surgery must be customized according to
patient features.'

DEFINITIVE THERAPY

There is a higher chance of breakdown and recurrence
of fistula when direct closure of fistula by suturing
is completed. Primary end to end anastomosis
after resection of the fistulous segment is the
preferred surgical procedure of choice in most cases.
Exteriorization of both the segments of the intestine is
also required when there is extensive sepsis. Standard
Brooke stoma should be constructed for proper fitting
of appliances for efficient management of the effluent.

When a fistula develops as a complication of any
deep pelvic surgeries, two or three staged approaches
involving bypass surgery could also be required instead
of simple resection anastomosis to avoid recurrence.
A side-to-side anastomosis proximal and distal to the
fistula is not enough, nor the unilateral exclusion of the
involved segment. For effective defunctionalization of
the fistula bilateral exclusion with isolation of both the
proximal and distal portions of the involved intestine
is mandatory.

In a staged procedure, the fistulous segment is left in
place, then both the ends are externalised as mucous
fistulas; and later the afferent and efferent bowel loops
are anastomosed to revive intestinal continuity.™
Otherwise, if the efferent loop cannot be mobilized,
the intestine proximal to a distal ileal fistula could also
be divided and anastomosed to the transverse colon.
And the fistulous part is again returned to the pelvis
or externalised as a mucous fistula. Though not as
efficient as complete exclusion but works well in the
competent ileocecal valve. Later, the staged surgery
is accomplished when the fistula segment is removed
which is not always possible.

In conclusion, the surgical management of an ECF
is technically challenging and the achievement
rests on proper intraoperative decision and detailed
preoperative optimization. Although nonoperative
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management may allow fistulas to heal spontaneously,
the majority of those who fail within the first 4 weeks
after development will require operative intervention.*

VACUUM ASSISTED CLOSURE (VAC)

VAC has several added benefits in patients with ECF
of which the major advantage is the ability to contain
the effluent, protect the skin around the fistula, prevent
further tissue breakdown and improve dermatitis.!

To put on the dressing, the encircling skin is first
protected by a skin barrier, followed by the application
of a transparent film. A foam filler is then cut and
moulded to suit the contours of a wound bed and
then taped up with a transparent film. A drainage tube
is connected to the dressing through the gap of the
transparent film which is connected to the vacuum.
With this technique of management, nursing care
and support is required for maintaining proper tissue
viability.4243

ABDOMINAL CLOSURE DURING SURGERY

As per guidelines from International Endohernia
Society (IEHS), for laparoscopic treatment of ventral
and incisional abdominal wall hernias), mesh repair
should be considered as the first choice for the repair
of primary defects larger than 2cm or recurrent hernias
of any size. If the ventral hernia is less than or equal to
2cm, ECF excision is done and abdomen closed. If the
ventral hernia is > 2cm, the ECF excision is done and
a selective repair of abdominal wall hernia or another
planned ventral hernia repair is performed later to
avoid infection caused by patch implantation.#4®

FIBRIN SEALANT

Intheirstudy of 23 patients who underwentfibrin sealant
fistula closure, Avalos-Gonzalez J, et al. demonstrated
fistula closure at 12.5 days in the treatment group
versus 32.5 days in the control group.* Another study
reported a series of 15 patients who underwent fibrin
sealant measures, leading to an 86.6% healing rate at
16 days.*® Overall, fibrin sealant therapy could be used
in selected cases with favourable configuration.

ENDOSCOPIC CLIPS

Endoscopic clips are more suitable for acute fistulas
compared to chronic ECF. Through-the-scope clips are
used for repair of fresh injury with controlled sepsis
and a small-sized fistula. This technique has lesser role
in the cure of chronic ECF.#

FISTULA PATCH
This technique attempts to seal the fistula from inside

the bowel lumen; a soft, flexible gel lamellar is shaped

JANUARY 2022 97

Free Full Text Articles are Available at www.jnma.com.np




Ghimire et al. Management of Enterocutaneous Fistula: A Review

in order to obtain a round shape and is then folded and
pushed into the fistula. Once inside the bowel, it will
unwrap, working like a patch. This dressing will remain
in place until definitive fistula takedown surgery.*

FISTULA PLUG

Fistula plugs have been more commonly used as
an adjunct in the treatment of enteroatmospheric
fistula (EAF). One case series of 6 patients using the
Biodesign ECF plug described fistula closure in all
patients followed by recurrence in two patients at 9
and 12 months."

3D-PRINTED FISTULA STENT

Compared to fistula patch and fibrin glue, fistula
stent goes together with the course and form of the
ECF that minimises mechanical damage to the close
by mucosa. It lowers fluid and electrolyte via effluent
loss. The accrued effluent is reinfused from proximal
bowel distally through the fistula via a feeding tube,
fistuloclysis aid in decreasing the loss from fistula
site. It has few drawbacks like fistula located too
distally, fistula that are difficult to cannulate, or patient
rejection. These downsides may be halted through
the usage of 3D fistula stents because it has a patient-
personalised layout and reinstated Gl integrity.

Thermoplastic urethane (TPU) is a biocompatible
material with supple mechanical properties and is

used in medical devices such as catheters, pacemaker
leads and vascular grafts. TPU fuses at 230-260 °C and
is deposited at room temperature.*®

A 3D-printed fistula stent is tailored under the guidance
of 3D-reconstructed fistulography and is effective in
decreasing effluent in ECF patients. This method is
advocated though in addition research is wanted for
gauging effective clinical outcome.’

REHABILITATION

Development of an enterocutaneous fistula is usually
an upsetting problem which results in protracted
hospitalisation, pain, malaise, additional surgery,
and key psychological indisposition. Psychological
sequelae like depression, anxiety, guilt, and
hospitalisation, may take many months to resolve.
These difficulties should be accomplished by decent
communication and understanding between the
patient, the patient’s family, and concerned health
workers.™

ACKNOWLEDGEMENTS

We want to thank Dr. Ganesh Bhakta Acharya, Dr.
Niraj Thapa, Dr. Binod Bade Shrestha, Dr. Om Bahadur
Karki, and Dr. Bishwodeep Timilsina for their support.

Conflict of Interest: None.

REFERENCES

1. Gribovskaja-Rupp I, Melton GB. Enterocutaneous Fistula:
Proven Strategies and Updates. Clin Colon Rectal Surg. 2016
Jun;29(2):130-7. [PubMed | Full Text | DOI]

2.  Haack CI, Galloway JR, Srinivasan ]. Enterocutaneous
Fistulas: A Look at Causes and Management. Curr Surg Rep.
2014 Sep 16;2(10):71. [Full Text | DOI]

3. CowanKB, CassaroS. Enterocutaneous Fistula. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2020
[updated 2021 Aug 11; cited 2020 Dec 6]. Available from:
https:/ /www.ncbi.nlm.nih.gov/books/NBK459129/. [Full
Text]

4., Kumar P, Namrata, Ahmad S. Enterocutaneous Fistula:
Different Surgical Intervention Techniques for Closure
along with Comparative Evaluation of Aluminum Paint,
Karaya Gum (Hollister) and Gum Acacia for Peristomal Skin
Care. ] Clin Diagn Res. 2015 Dec;9(12):PC16-20. [PubMed |
Full Text | DOI]

5. Chintamani, Badran R, Rk D, Singhal V, Bhatnagar D.
Spontaneous Enterocutaneous Fistula 27-years Following
Radiotherapy in a Patient of Carcinoma Penis. World ] Surg
Oncol. 2003 Nov 3;1(1):23. [PubMed | Full Text | DOI]

6. Singh O, GuptaS, Moses S, Jain DK. Spontaneous Tubercular
Enterocutaneous Fistula Developing in the Scar of a Surgery

JNMA | VOL 60

ISSUE 245

Done 14 Years Earlier. Saudi ] Gastroenterol Off J Saudi
Gastroenterol Assoc. 2009 Oct-Dec;15(4):261-3. [PubMed |
Full Text | DOI]

7. Williams L], Zolfaghari S, Boushey RP. Complications of
enterocutaneous fistulas and their management. Clin Colon
Rectal Surg. 2010 Sep;23(3):209-20. [PubMed | Full Text |
DOI]

8. Adaba F, Vaizey CJ, Warusavitarne ]. Management of
Intestinal Failure: The High-Output Enterostomy and
Enterocutaneous Fistula. Clin Colon Rectal Surg. 2017
Jul;30(3):215-22. [PubMed | Full Text | DOI]

9. Klek S, Forbes A, Gabe S, Holst M, Wanten G, Irtun O,
et al. Management of acute intestinal failure: A position
paper from the European Society for Clinical Nutrition and
Metabolism (ESPEN) Special Interest Group. Clin Nutr. 2016
Dec;35(6):1209-18. [PubMed | Full Text | DOI]

10. Kaushal M, Carlson GL. Management of Enterocutaneous
Fistulas. Clin Colon Rectal Surg. 2004 May;17(2):79-88.
[PubMed | Full Text | DOI].

11. Fischer JE. The pathophysiology of enterocutaneous fistulas.
World ] Surg. 1983 Jul;7(4):446-50. [PubMed | Full Text |
DOI].

12. Pritts TA, Fischer DR, Fischer JE. Postoperative

JANUARY 2022

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/27247538/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0036-1580732
https://doi.org/10.1055/s-0036-1580732
https://link.springer.com/article/10.1007/s40137-014-0071-0
http://dx.doi.org/10.1007/s40137-014-0071-0
https://www.ncbi.nlm.nih.gov/books/NBK459129/
https://www.ncbi.nlm.nih.gov/books/NBK459129/
https://pubmed.ncbi.nlm.nih.gov/26816943/
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2015&volume=9&issue=12&page=PC16&issn=0973-709x&id=6981
https://doi.org/10.7860/jcdr/2015/16303.6981
https://pubmed.ncbi.nlm.nih.gov/14613554/
https://wjso.biomedcentral.com/articles/10.1186/1477-7819-1-23
https://doi.org/10.1186/1477-7819-1-23
https://pubmed.ncbi.nlm.nih.gov/19794273/
https://www.saudijgastro.com/article.asp?issn=1319-3767;year=2009;volume=15;issue=4;spage=261;epage=263;aulast=Singh
https://dx.doi.org/10.4103%2F1319-3767.56107
https://pubmed.ncbi.nlm.nih.gov/21886471/
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0030-1263062
https://doi.org/10.1055/s-0030-1263062
https://pubmed.ncbi.nlm.nih.gov/28684940/
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0037-1598163
https://doi.org/10.1055/s-0037-1598163
https://pubmed.ncbi.nlm.nih.gov/27126711/
https://www.clinicalnutritionjournal.com/article/S0261-5614(16)30026-7/fulltext
https://doi.org/10.1016/j.clnu.2016.04.009
https://pubmed.ncbi.nlm.nih.gov/20011252/
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2004-828654
https://doi.org/10.1055/s-2004-828654
https://pubmed.ncbi.nlm.nih.gov/6414189/
https://link.springer.com/article/10.1007%2FBF01655932
https://doi.org/10.1007/bf01655932

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ghimire et al. Management of Enterocutaneous Fistula: A Review

In: Holzheimer RG, Mannick
JA, editors. Surgical Treatment: Evidence-Based and
Problem-Oriented. Munich: Zuckschwerdt; 2001 [cited 2020
Dec 6]. Available from: https://www.ncbinlm.nih.gov/
books/NBK6914/. [PubMed | Full Text]

enterocutaneous fistula.

Visschers RG, Olde Damink SW, Winkens B, Soeters PB,
van Gemert WG. Treatment strategies in 135 consecutive
patients with enterocutaneous fistulas. World ] Surg. 2008
Mar;32(3):445-53. [PubMed | Full Text | DOI]

Galie KL, Whitlow CB. Postoperative Enterocutaneous
Fistula: When to Reoperate and How to Succeed. Clin Colon
Rectal Surg. 2006 Nov;19(4):237-46.[PubMed | Full Text |
DOI]

Falconi M, Pederzoli P. The relevance of gastrointestinal
fistulae in clinical practice: a review. Gut. 2001 Dec;49 Suppl
4:iv2-10. [PubMed | Full Text | DOI]

LalS, Teubner A, Shaffer JL. Review article: intestinal failure.
Aliment Pharmacol Ther. 2006 Jul 1;24(1):19-31. [PubMed |
Full Text | DOI]

Dumas RP, Moore SA, Sims CA. Enterocutaneous Fistula:
Evidence-based Management. Clin Surg. 2017 Apr 26;2:1435.
[EFull Text]

Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H,
Opal SM, et al. Surviving sepsis campaign: international
guidelines for management of severe sepsis and septic
shock: 2012. Crit Care Med. 2013 Feb;41(2):580-637. [PubMed
| Full Text | DOI]

Kumar P, Maroju NK, Kate V. Enterocutaneous fistulae:
etiology, treatment, and outcome - a study from South India.
Saudi ] Gastroenterol. 2011 Nov-Dec;17(6):391-5. [PubMed |
Full Text | DOI]

Weledji EP. Perspectives on Enterocutaneous Fistula: A
Review Article. Med Clin Rev. 2017;3:5. [Full Text | DOI]

Badrasawi M, Shahar S, Sagap 1. Nutritional Management
in Enterocutaneous Fistula. What is the evidence? Malays ]
Med Sci. 2015 Jul-Aug;22(4):6-16. [PubMed | Full Text].

Tang QQ, Hong ZW, Ren HJ, Wu L, Wang GF, Gu GS, et al.
Nutritional Management of Patients With Enterocutaneous
Fistulas: Practice and Progression. Front Nutr. 2020 Oct
6;7:564379. [PubMed | Full Text | DOI]

Dudrick SJ, Maharaj AR, McKelvey AA. Artificial Nutritional
Support in Patients with Gastrointestinal Fistulas. World ]
Surg. 1999 Jun;23(6):570-6. [PubMed | Full Text | DOI]

Lloyd DA, Gabe SM, Windsor AC. Nutrition and
management of enterocutaneous fistula. Br J Surg. 2006
Sep;93(9):1045-55. [PubMed | Full Text | DOI]

Lewis SJ, Egger M, Sylvester PA, Thomas S. Early enteral
feeding versus “nil by mouth” after gastrointestinal surgery:
systematic review and meta-analysis of controlled trials.
BMYJ. 2001 Oct 6;323(7316):773-6. [PubMed | Full Text | DOI]

Picot D, Layec S, Seynhaeve E, Dussaulx L, Trivin
F, Carsin-Mahe M. Chyme Reinfusion in Intestinal
Failure Related to Temporary Double Enterostomies
and Enteroatmospheric Fistulas. Nutrients. 2020 May

JNMA | vOL 60

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

ISSUE 245

11;12(5):1376. [PubMed | Full Text | DOI]

Singer P, Blaser AR, Berger MM, Alhazzani W, Calder PC,
Casaer MP, et al. ESPEN guideline on clinical nutrition in the
intensive care unit. Clin Nutr. 2019 Feb;38(1):48-79. [PubMed
| Full Text | DOI]

Hoedema RE, Suryadevara S. Enterostomal therapy and
wound care of the enterocutaneous fistula patient. Clin
Colon Rectal Surg. 2010 Sep;23(3):161-8. [PubMed | Full
Text | DOI]

Han X, Xu Z, Cao S, Zhao Y, Wu W. The effect of
somatostatin analogues on postoperative outcomes
following pancreatic surgery: A meta-analysis. PLoS One.
2017 Dec 6;12(12):e0188928. [PubMed | Full Text | DOI]

Bassi C, Falconi M, Pederzoli P. Role of somatostatin and
somatostatin analogues in the treatment of gastrointestinal
diseases: prevention of complications after pancreatic
surgery. Gut. 1994;35(3 Suppl):520-2. [PubMed | Full Text
| DO

Fekaj E, Salihu L, Morina A. Treatment of enterocutaneous
fistula with total parenteral feeding in combination with
octreotide: a case report. Cases J. 2009 Oct 30;2:177. [PubMed
| Full Text | DOI]

Ashkenazi 1, Turegano-Fuentes F, Olsha O, Alfici R.
Treatment Options in Gastrointestinal Cutaneous Fistulas.
Surg ] (N Y). 2017 Mar 14;3(1):e25-31. [PubMed | Full Text
| DOI]

Gold SL, Cohen-Mekelburg S, Schneider Y, Steinlauf A.
Perianal Fistulas in Patients With Crohn’s Disease, Part 1:
Current Medical Management. Gastroenterol Hepatol (N Y).
2018 Aug;14(8):470-81. [PubMed | Full Text]

Filho IA, Rego ACM, Pinheiro FI. Digestive Fistulas: The
Challenge Continues. Indian Journal of Medical Research
and Pharmaceutical Sciences. 2016;3(6):36-47. [Full Text |
DOI]

Lee JK, Stein SL. Radiographic and Endoscopic Diagnosis
and Treatment of Enterocutaneous Fistulas. Clin Colon
Rectal Surg. 2010 Sep;23(3):149-60. [PubMed | Full Text |
DOT]

Tuma F, Crespi Z, Wolff CJ, Daniel DT, Nassar AK.
Enterocutaneous Fistula: A Simplified Clinical Approach.
Cureus. 2020 Apr 22;12(4):e7789. [PubMed | Full Text |
DOI]

Redden MH, Ramsay P, Humphries T, Fuhrman GM. The
Etiology of Enterocutaneous Fistula Predicts Outcome.
Ochsner J. 2013 Dec 21;13(4):507-11. [PubMed | Full Text]

Visschers RG, van Gemert WG, Winkens B, Soeters PB, Olde
Damink SWM. Guided Treatment Improves Outcome of
Patients with Enterocutaneous Fistulas. World ] Surg. 2012
Oct;36(10):2341-8. [PubMed | Full Text | DOI]

Lynch AC, Delaney CP, Senagore AJ, Connor JT, Remzi
FH, Fazio VW. Clinical Outcome and Factors Predictive of
Recurrence After Enterocutaneous Fistula Surgery. Ann
Surg. 2004 Nov;240(5):825-31. [PubMed | Full Text | DOI]

Ross H. Operative Surgery for Enterocutaneous Fistula. Clin
Colon Rectal Surg. 2010 Sep;23(3):190-4. [PubMed | Full

JANUARY 2022

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/21028753/
https://www.ncbi.nlm.nih.gov/books/NBK6914/
https://pubmed.ncbi.nlm.nih.gov/18175171/
https://link.springer.com/article/10.1007%2Fs00268-007-9371-1
https://doi.org/10.1007/s00268-007-9371-1
https://pubmed.ncbi.nlm.nih.gov/20011327/
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2006-956446
https://doi.org/10.1055/s-2006-956446
https://pubmed.ncbi.nlm.nih.gov/11878790/
https://gut.bmj.com/content/gutjnl/49/suppl_4/iv2.full.pdf
https://doi.org/10.1136/gut.49.suppl_4.iv2
https://pubmed.ncbi.nlm.nih.gov/16803600/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2036.2006.02941.x
https://doi.org/10.1111/j.1365-2036.2006.02941.x
http://www.clinicsinsurgery.com/open-access/enterocutaneous-fistula-evidence-based-management-2876.pdf
https://pubmed.ncbi.nlm.nih.gov/23353941/
https://journals.lww.com/ccmjournal/Fulltext/2013/02000/Surviving_Sepsis_Campaign__International.24.aspx
https://doi.org/10.1097/ccm.0b013e31827e83af
https://pubmed.ncbi.nlm.nih.gov/22064337/
https://www.saudijgastro.com/article.asp?issn=1319-3767;year=2011;volume=17;issue=6;spage=391;epage=395;aulast=Kumar
https://dx.doi.org/10.4103%2F1319-3767.87180
https://medical-clinical-reviews.imedpub.com/perspectives-on-enterocutaneous-fistula-a-review-article.php?aid=19487
https://doi.org/10.21767/2471-299X.1000047
https://pubmed.ncbi.nlm.nih.gov/26715903/
http://www.mjms.usm.my/MJMS22042015/02MJMS22042015_ra.pdf
https://pubmed.ncbi.nlm.nih.gov/33123545/
https://www.frontiersin.org/articles/10.3389/fnut.2020.564379/full
https://doi.org/10.3389/fnut.2020.564379
https://pubmed.ncbi.nlm.nih.gov/10227926/
https://link.springer.com/article/10.1007%2FPL00012349
https://doi.org/10.1007/pl00012349
https://pubmed.ncbi.nlm.nih.gov/16804873/
https://academic.oup.com/bjs/article/93/9/1045/6142378
https://doi.org/10.1002/bjs.5396
https://pubmed.ncbi.nlm.nih.gov/11588077/
https://www.bmj.com/content/323/7316/773.long
https://doi.org/10.1136/bmj.323.7316.773
https://pubmed.ncbi.nlm.nih.gov/32403450/
https://www.mdpi.com/2072-6643/12/5/1376
https://dx.doi.org/10.3390%2Fnu12051376
https://pubmed.ncbi.nlm.nih.gov/30348463/
https://www.clinicalnutritionjournal.com/action/showPdf?pii=S0261-5614%2818%2932432-4
https://doi.org/10.1016/j.clnu.2018.08.037
https://pubmed.ncbi.nlm.nih.gov/21886465/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0030-1262983
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0030-1262983
https://doi.org/10.1055/s-0030-1262983
https://pubmed.ncbi.nlm.nih.gov/29211787/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188928
https://doi.org/10.1371/journal.pone.0188928
https://pubmed.ncbi.nlm.nih.gov/7911443/
https://gut.bmj.com/content/gutjnl/35/3_Suppl/S20.full.pdf
https://doi.org/10.1136/gut.35.3_suppl.s20
https://pubmed.ncbi.nlm.nih.gov/20062761/
https://casesjournal.biomedcentral.com/articles/10.1186/1757-1626-2-177
https://doi.org/10.1186/1757-1626-2-177
https://pubmed.ncbi.nlm.nih.gov/28825016/
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0037-1599273
https://doi.org/10.1055/s-0037-1599273
https://pubmed.ncbi.nlm.nih.gov/30302062/
https://www.gastroenterologyandhepatology.net/files/2018/08/gh0818Gold-1.pdf
https://zenodo.org/record/55175#.YeBFFP5BzDc
http://dx.doi.org/10.5281/zenodo.55175
https://pubmed.ncbi.nlm.nih.gov/21886464/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0030-1262982
https://doi.org/10.1055/s-0030-1262982
https://pubmed.ncbi.nlm.nih.gov/32461860/
https://www.cureus.com/articles/30483-enterocutaneous-fistula-a-simplified-clinical-approach
https://dx.doi.org/10.7759%2Fcureus.7789
https://pubmed.ncbi.nlm.nih.gov/24357998/
http://www.ochsnerjournal.org/content/13/4/507.abstract
https://pubmed.ncbi.nlm.nih.gov/22669399/
https://link.springer.com/article/10.1007%2Fs00268-012-1663-4
https://doi.org/10.1007/s00268-012-1663-4
https://pubmed.ncbi.nlm.nih.gov/15492564/
https://journals.lww.com/annalsofsurgery/Abstract/2004/11000/Clinical_Outcome_and_Factors_Predictive_of.14.aspx
https://dx.doi.org/10.1097%2F01.sla.0000143895.17811.e3
https://pubmed.ncbi.nlm.nih.gov/21886469/
https://www.thieme-connect.com/DOI/DOI?10.1055/s-0030-1262987

41.

42.

43.

44.

45.

Ghimire et al. Management of Enterocutaneous Fistula: A Review

Text | DOI]

Lee S-H. Surgical Management of Enterocutaneous Fistula.
Korean ] Radiol. 2012;13(Suppl 1):517-20. [PubMed | Full
Text | DOI]

Misky A, Hotouras A, Ribas Y, Ramar S, Bhan C. A systematic
literature review on the use of vacuum assisted closure for
enterocutaneous fistula. Colorectal Dis. 2016;18(9):846-51.
[PubMed | Full Text | DOI]

Paradiso FV, Nanni L, Merli L, De Marco EA, Catania VD,
Taddei A, Manzoni C, Conti G. Vacuum assisted closure
for the treatment of complex wounds and enterocutaneous
fistulas in full term and premature neonates: a case report.
Ital J Pediatr. 2016 Jan 11;42:2. [PubMed | Full Text | DOI]

Tirpude B, Borkar M, Lokhande N. Study of negative
pressure wound therapy in management of abdominal
wound dehiscence. Int Surg J. 2020 Jun 25;7:2195. [Full Text
| DOT]

Bittner R, Bingener-Casey ], Dietz U, Fabian M, Ferzli GS,
Fortelny RH, et al. Guidelines for laparoscopic treatment of
ventral and incisional abdominal wall hernias (International

46.

47.

48.

Endohernia Society (IEHS)—Part 1.
2014;28(1):2-29. [PubMed | Full Text | DOI]

Surg Endosc.

Avalos-Gonzalez ], Portilla-deBuen E, Leal-Cortes
CA, Orozco-Mosqueda A, Estrada-Aguilar Mdel C,
Velazquez-Ramirez GA, et al. Reduction of the closure time
of postoperative enterocutaneous fistulas with fibrin sealant.
World ] Gastroenterol. 2010 Jun 14;16(22):2793-800. [PubMed
| Full Text | DOI]

Winder JS, Pauli EM. Comprehensive management
of full-thickness luminal defects: The next frontier of
gastrointestinal endoscopy. World ] Gastrointest Endosc.
2015 Jul 10;7(8):758-68. [PubMed | Full Text | DOI]

Huang JJ, Ren JA, Wang GF, Li ZA, Wu XW, Ren HJ, et
al. 3D-printed “fistula stent” designed for management of
enterocutaneous fistula: An advanced strategy. World ]
Gastroenterol. 2017 Nov 7;23(41):7489-94. [PubMed | Full
Text | DOI]

/"© The Author(s) 2022.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article

are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the

Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this
| license, visit http://creativecommons.org/licenses/by/4.0/

100

JNMA | vOL 60 ISSUE 245 JANUARY 2022
Free Full Text Articles are Available at www.jnma.com.np



https://www.thieme-connect.com/DOI/DOI?10.1055/s-0030-1262987
https://dx.doi.org/10.1055%2Fs-0030-1262987
https://pubmed.ncbi.nlm.nih.gov/22563283/
https://www.kjronline.org/DOIx.php?id=10.3348/kjr.2012.13.S1.S17
https://www.kjronline.org/DOIx.php?id=10.3348/kjr.2012.13.S1.S17
https://dx.doi.org/10.3348%2Fkjr.2012.13.S1.S17
https://pubmed.ncbi.nlm.nih.gov/27088556/
https://onlinelibrary.wiley.com/doi/10.1111/codi.13351
https://doi.org/10.1111/codi.13351
https://pubmed.ncbi.nlm.nih.gov/26754964/
https://ijponline.biomedcentral.com/articles/10.1186/s13052-016-0210-6
https://dx.doi.org/10.1186%2Fs13052-016-0210-6
https://www.ijsurgery.com/index.php/isj/article/view/5805
http://dx.doi.org/10.18203/2349-2902.isj20202820
https://pubmed.ncbi.nlm.nih.gov/24114513/
https://link.springer.com/article/10.1007%2Fs00464-013-3170-6
https://doi.org/10.1007/s00464-013-3170-6
https://pubmed.ncbi.nlm.nih.gov/20533600/
https://www.wjgnet.com/1007-9327/full/v16/i22/2793.htm
https://doi.org/10.3748/wjg.v16.i22.2793
https://pubmed.ncbi.nlm.nih.gov/26191340/
https://www.wjgnet.com/1948-5190/full/v7/i8/758.htm
https://doi.org/10.4253/wjge.v7.i8.758
https://pubmed.ncbi.nlm.nih.gov/29151703/
https://www.wjgnet.com/1007-9327/full/v23/i41/7489.htm
https://www.wjgnet.com/1007-9327/full/v23/i41/7489.htm
https://dx.doi.org/10.3748%2Fwjg.v23.i41.7489

	_heading=h.gjdgxs
	_gjdgxs
	_6688b93fakx
	_v14l2a209t2u
	_30j0zll
	_z7vef6pjlqb6
	_y3fm7jeln05e
	_1fob9te
	_3znysh7
	_GoBack
	_heading=h.30j0zll
	_heading=h.gjdgxs
	_GoBack
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_GoBack
	_heading=h.30j0zll
	_GoBack
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.3znysh7
	_heading=h.30j0zll
	_heading=h.1fob9te
	_GoBack
	_Hlk35338861
	_Hlk1392181
	_GoBack

