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An enterocutaneous (EC) fistula is referred to as a channel between the gut and the skin. Effluent of an EC fistula 
of more than 500 ml per day is considered as high output. Patients with high output EC fistulae have a high mor-
bidity and mortality rate. No evidence-based guidelines are available for this condition and more research is re-
quired to evaluate the effectiveness of treatment. Nevertheless, patients with fistulae should be managed based on 
the available evidence, detailed clinical and nutrition assessment, and close monitoring. Management of high out-
put EC fistula is complex and challenging. It involves nutrition, medical, skin care and psychological treatment, 
which is best managed by a multidisciplinary team. It requires an individualized nutrition and clinical treatment 
plan to maximize patient outcomes. Up to 70% of patients with fistulae have malnutrition and it is a significant 
prognostic factor of spontaneous fistula closure. Nutrition therapies including macronutrient and micronutrient 
delivery, enteral nutrition and parenteral nutrition are discussed in this review. A case study of a patient with mul-
tiple EC fistulae is presented to illustrate the management of high output EC fistulae. 
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INTRODUCTION 
Fistula is defined as an abnormal communication of an 
organ to another organ, skin or wound.1,2 If a fistula is 
between the gut and another part of the body, it is gener-
ally called a gastrointestinal (GI) fistula.1 An enterocuta-
neous (EC) fistula is referred to as a channel between the 
gut and the skin.2 The pathophysiology of fistulae can be 
explored through various techniques, including the me-
thylene blue test, fistulography, computed tomography 
scan, ultrasonography, magnetic resonance imaging and 
endoscopy.2 

Surgery accounts for 75% to 85% of gastrointestinal 
fistula development and the fistula usually arises five to 
ten days after an operation.3 It is likely to happen in 
emergency surgery when pre-operative preparation is 
usually poor.1 For spontaneous fistula development, 
Crohn’s disease is the major cause and 40% of this group 
develops fistula.2 Effluent of an EC fistula of more than 
500ml per day is considered as high output. Patients with 
high output EC fistulae have a high morbidity and mortal-
ity rate.1 This review focuses on high output EC fistulae.  
 
LITERATURE REVIEW ON FISTULA MANAGE-
MENT 
Prognosis of a GI fistula depends on the patient character-
istics, nutritional status, fistula characteristics and other 
co-morbidities.4-6 The endpoint of GI fistula is fistula 
closure, either spontaneously or surgically. Table 1 sum-
marizes the factors that may cause delay in spontaneous 

fistula closure and Table 2 summarizes the management 
of GI fistula based on literature review. 

Overall, management of high output EC fistula is 
complex and challenging. It involves nutrition, medical, 
skin care and psychological treatment.  A case study of a 
patient with multiple EC fistulae is presented to illustrate 
the management of high output EC fistulae. 
 
CASE STUDY PRESENTATION  
JY, is a 23-year-old Chinese female, admitted to the hos-
pital due to a serious motorcycle accident. She suffered 
haemoperitoneum with a mesenteric tear at the ileum, 
sigmoid colon and caecum. JY had resection of ischemic 
parts of the gut in the first two days of admission. On 
hospital day 25, a serosal tear of small bowel was noted 
and surgical repair was done (Table 3). The initial defect 
had increased in size and a new defect was found 3 days 
later. Her small bowel was extremely frail to any suturing. 
On hospital day 37, a third small bowel defect had devel-
oped, and small bowel endoscopic stenting was attempted 
to repair the fistulae but this was unsuccessful. On hospi-
tal day 40, the most proximal fistula had increased to 4  
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cm. Dense adhesions were found in the intestines and 
other organs described by the surgeons as like a ‘cocoon.’ 

JY was on parenteral nutrition (PN) and antibiotic 
treatment for persistent intrabdominal sepsis for the fol-
lowing 6 months (Tables 3 and 4). The output from the 
proximal fistula remained very high, ranging from 1.6-4.6 
L/day. When she developed line sepsis eight months after 
admission, the surgeon operated on her to close the three 
fistulae. One week after the operation, a new small jeju-
num perforation was found and repaired. However, this 
new defect formed a small fistula with moderate output of 
200 – 400ml per day. She was started on an oral diet and 
she remained an inpatient for another three months for 
antibiotic treatment and rehabilitation. She was dis-
charged ten months after admission. She had her stoma 

dressing done at a nearby clinic on a weekly basis and 
had monthly follow-up appointments with the surgeon, 
the dietitian and the wound ostomy nurse in the hospital.  
 
NUTRITION MANAGEMENT 
Baseline nutrition assessment was performed using the 
Subjective Global Assessment (SGA) according to weight 
history, dietary intake change, GI symptoms, functional 
capacity, disease state and physical exams.35 The SGA 
rating was A which implied JY was well nourished at 
admission. SGA was performed every 3 months and JY’s 
SGA rating dropped to B (moderately malnourished) in 
the third to sixth month due to multiple infections, reiter-
ated surgery and persistent high fistulae output despite 
ongoing PN support. JY remained moderately malnour-

Table 1. Factors that may cause delay in spontaneous fistula closure 1,2,4-6 
 
Old age >65 
Malnutrition 
Organ involved: stomach, duodenum, ileum. 
Fistula duration >4-6 weeks. 
Fistula output >500 ml/day. 
Etiology of fistula: 

malignancy, inflammatory bowel disease, radiation 
enteritis 

Co-morbidities:  
sepsis, diabetes or renal failure, under chemotherapy,  
radiation or corticosteroid treatment. 

Fistula presentation: 
External, complex, multiple or end fistula. 
Fistula tract <2 cm or defect >1 cm. 
Eversion of mucosa or distal occlusion. 
Poor or diseased adjacent bowel. 
Presence of abscess or foreign body. 
Presence of abdominal wall defect. 

Management errors:   
failure to diagnose an anastamotic leak, a delay in surgical 
exploration, attempt to restore intestinal continuity too early 
and failure to initiate nutrition support. 

 
 
Table 2. Management of gastrointestinal (GI) fistula based on literature review 1-34 
 
Goals To prevent complications, promote spontaneous closure and minimize morbidity and mortality.1-4 
  Multidisciplinary 
approach 

A gastroenterologist, surgeon, radiologist, nutrition support dietitian, wound ostomy nurse, pharmacist 
and psychologist.7,8 

  Fluid & electrolyte 
management 

Active replacement to prevent dehydration, electrolyte imbalance (eg, hyponatremia, hypokalemia) and 
metabolic acidosis or alkalosis.2,9,10 

  Nutrition assessment Up to 70% of patients with fistulae have malnutrition and it is a significant prognostic factor for sponta-
neous fistula closure. Baseline and regular nutrition assessment is fundamental.1,2,9,19-21 

  Enteral nutrition 
 
 
Oral diet 
 
Fistuloclysis 

Preferred route of nutrition support, unless it causes significantly increased fistula output, abdominal pain 
or diarrhea.9,22,23 
 
High sodium, low residue diet and use of oral rehydration solutions to replace fistula losses.1,15,33 
 
1) delivering feed via the fistula site by inserting a tube under radiology into the fistula; 
2) feeding the fistula effluent from the proximal fistula to the distal fistula.16,34 

  Parenteral nutrition Individualized parenteral nutrition regimen should be planned to meet nutrition, fluid and electrolyte re-
quirements and to minimize PN-related complications (eg, hyperglycemia, bacterial translocation, cathe-
ter sepsis, vein thrombosis, cholestasis, steatosis and metabolic bone disease).10,23-30 

  Nutritional  
Requirements 

Low output GI fistula:1 
Resting energy expenditure (REE) or 25 kcal/kg body weight/day, 
1.0-1.5 g protein/kg body weight/day. 

High output GI fistula:1 
1.5 x REE or 30 kcal/kg body weight/day,1.5-2.0 g protein/kg body weight/day, 
2 x daily recommended intake (DRI) of vitamins and trace minerals, 5 x DRI of vitamin C and zinc. 

At risk of vitamin B12, zinc, magnesium and selenium deficiency.15,33 
  Medications To reduce gut motility and digestive secretion: somatostatin and its analog (Octeotide), loperamide, di-

phenoxylate, codeine, opium tincture,  stress ulceration prophylaxis (eg, proton pump inhibitors and H2 
receptor antagonist).1,4,11-16 

  Artificial fistula  
closure 

Using fibrin glue via fistuloscopy, stenting via endoscopy, surgical fistula closure (at least three months 
after the patient has been hemodynamically stable with adequate nutritional support to maximize the 
chance of a successful surgery).1,2,4-6,9,11-18 
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ished at discharge but her nutritional status gradually im-
proved with increased oral intake, reduced fistula output 
and the absence of infection. 

Electrolyte levels and fluid balance were monitored 
closely. The PN regime was adjusted and intravenous 
electrolyte replacement was given accordingly (Table 4). 
Her serum sodium, potassium and magnesium levels were 
depleted initially when the fistula output was more than 
2L/day. The maximum compatible dose of magnesium 
and zinc were prescribed in the PN solution and intrave-
nous zinc supplementation was given to JY daily while 
she was on PN to compensate for her losses through the 
high output EC fistulae. 

The amount of fistula output was associated with her 
oral diet consumption; her fistula output increased up to 
4L/day when she had good oral intake in the third, sixth 
and seventh month post injury (Table 3). The output re-
duced to 1.2-1.8 L/day when her appetite was poor in the 
fourth and fifth months of hospitalization. She refused 

oral rehydration solution, semi-elemental and elemental 
supplements. Her poor dietary compliance was likely due 
to depression caused by the long hospital stay, chronic 
forearm wound, high output fistulae and financial concern.  
JY did not tolerate fistuloclysis with fistula effluent. 
Somatostatin was prescribed twice for a duration of 3 
weeks each and it reduced the fistula output to approxi-
mately 1L per day. 

Folate, vitamin B-12, zinc and an iron panel were 
monitored in the third month. Her folate, vitamin B-12 
and zinc levels were normal. Her iron, total iron binding 
capacity, and transferrin were low with elevated ferritin 
indicating chronic disease and repeated operation-related 
acute blood loss. JY received regular blood transfusions 
when her hemoglobin was low after each operation. 

Parenteral nutrition was the major source of nutrition 
support for JY with a total of 229 days of PN during her 
hospital stay. She suffered cholestasis and steatosis three 
months after PN started. Cyclic PN of 16 hours was 

 

Table 3. JY’s weight trend, laboratory data, fistula output and nutrition support regime 
 
Hospital  
Stay (month) 

Weight 
(kg) 

Pertinent Laboratory 
Data† 

Key Medial Events Fistula 
Output 
(L/day) 

Nutrition Support Regime‡ 

1 55 BUN: 50-120 mg/dL 
Cr: 22 mg/dL 
Glu: 150-200 mg/dL 
Alb: 15-25 g/L 
LFT: normal 
TG: normal 

Major operations at 
right forearm and ab-
domen. 
Formation of 3 EC 
fistulae. 
Stayed in intensive 
care unit. 

0-0.2 Oral: Nill by mouth. 
PN: initial regime in Table 4 with 
standard MVI and trace element. 
Enteral feeding was initiated in ICU 
and discontinued when small bowel 
perforated. 

      3 52 Na: 132-137 mmol/L 
K: 3-4.5 mmol/L 
Mg: 0.79-0.94 mmol/L 
Glu: 85-175  mg/dL 
Alb: 26-31 g/L 
ALT: 34-129 U/L 
ALP: 272-549 U/L 
GGT: 362 U/L 
Bil: 11-22 mol/L 
TG: 237-356 mg/dL 

Started somatostatin 
for 3 weeks in view of 
very high fistula out-
put. 
JY was very depressed 
and she was allowed to 
have oral diet. 

1.6-4.0 Cyclic PN: 16 hours. 
Reduce lipid infusion to x 2/week. 
Addition IV zinc: 5 mg/day. 
Trial of SMOF lipid. 
Oral: Refused ORS, semi-elemental 
and elemental feed, educated on high 
protein, low residue diet but with 
poor diet compliance. 
Electrolyte replacement:IV K and 
Mg. 

      6 53-55 Glu: 126-128 mg/dL 
K: 3.6-4.6 mmol/L 
Mg: 0.45-0.93 mmol/L 
ALT: 14-93U/L 
ALP: 167-498 U/L 
GGT: 89-306 U/L 
Bil: 2-8 mol/L 
TG: 90-182 mg/dL 

Discontinued soma-
tostatin due to high 
cost and unlikely 
spontaneous fistula 
closure. 
Line sepsis occurred at 
the end of 7th month. 
JY was encouraged to 
increase oral intake. 

2.1-4.6 PN: discontinued at the end of 7th 
months due to line sepsis. 
Oral: Normal diet with increased 
intake, poor diet compliance, refused 
ORS, small amount of semi-
elemental feed and some standard 
oral supplements. 
JY lost 2 kg in 2 weeks when PN 
was off. 

      9  53 Glu: 104-135 mg/dL 
K: 3.0-4.6 mmol/L 
Mg: 0.60-1.00 mmol/L 
ALT: 29-93U/L 
ALP: 199-585 U/L 
GGT: 123-400 U/L 
Bil: 10-58 mol/L 
TG: 192-276 mg/dL 

Small bowel fistulae 
closure, adhesiolysis 
and took down colos-
tomy. 
New small jejunal 
fistula formed with 
moderate output.  

0.2-1.7 PN: restarted after fistula closure 
with same previous regime, weaned 
off in middle of 9th month when oral 
intake increased with moderate fis-
tula output. 
Electrolyte replacement: IV K and 
Mg Oral: as above. 

 
† Abbreviation: full text (normal range):  
BUN: blood urea nitrogen (12-39 mg/dL), Cr: serum creatinine (5.5-9.9 mg/dL), Na: serum sodium (135-150 mmol/L), K: serum potas-
sium (3.5-5.0 mmol/L), Glu: blood glucose (72-140 mg/dL), Mg: magnesium (0.75-1.07 mmol/L), Alb: serum albumin (38-48 g/L), LFT: 
liver function test, ALT: alanine transaminase (10-70 U/L), ALP: alkaline phosphatase (40-130 U/L), GGT: gamma-glutamyltransferase 
(10-80 U/L), Bil: total bilirubin (5-30 mol/L) , TG: triglyceride (<150 mg/dL) 
‡ MVI: multivitamin infusion, SMOF: soybean oil, medium chain triglycerides, olive oil and fish oil, ORS: oral rehydration solution. IV: 
intravenous infusion 
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arranged and lipid infusion was decreased to twice a week. 
Metronidazole was prescribed to treat possible bacterial 
overgrowth which may have compromised her liver func- 
tion. Her total bilirubin level improved but the liver func-
tion test (LFT), gamma-glutamyltransferase (GGT) and 
triglyceride (TG) levels remained high (Table 3). Soy-
bean oil, medium chain triglycerides, olive oil and fish oil 
(SMOF) lipid (SMOFlipid®, Fresenius Kabi) was used in 
her PN formulation in the fourth month and reductions of 
LFT, GGT and TG were observed. When PN was stopped 
due to line sepsis, the LFT and GGT returned to normal 
ranges. Parenteral nutrition-associated liver disease 
(PNALD) was evident because LFT, GGT, TG and total 
bilirubin levels were elevated again when PN was re-
started after the fistulae closure operation. 

Upon discharge, JY was educated about the optimal 
oral diet to maintain her weight and nutritional status. She 
was advised on sufficient fluid intake and how to monitor 
her hydration status. She was also discharged with oral 
potassium, magnesium and iron supplements. 
 
CONCLUSIONS 
This case study illustrates that high output EC fistula is a 
complex, demanding condition which is best managed by 
a multidisciplinary team. Not only does it have a high 
morbidity and mortality rate, it also has a significant fi-
nancial and psychological impact. It requires an individu-
alized nutrition and clinical treatment plan to maximize 
patient outcomes. More research is required to evaluate 
the effectiveness of treatment and to develop evidence-
based guidelines. Meanwhile, patients with fistulae 
should be managed based on the available evidence, de-
tailed clinical and nutrition assessment, and close moni-
toring.  
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高流量肠外瘘：文獻回顧及病例研究 
 
肠外瘘是指肠道和皮肤之间的通道。如果肠外瘘每日排出超过五百毫升便被视

为高流量肠外瘘。高流量肠外瘘患者的患病和死亡的机率很高。目前没有以科

研证据为基础的肠外瘘医疗指引，而需要更多的研究以评估治疗的有效性。然

而，肠外瘘患者的治疗应根据现有的科研证据，详细的临床和营养评估，并密

切监测管理来拟定。高流量肠外瘘的治疗是复杂和具有挑战性的。它涉及到营

养、医学、皮肤护理和心理治疗。这需由不同专业医疗小组依据个别状况来拟

定一个适合病患的营养和临床治疗方案，才能达到最佳的治疗效果。高达七十

百分比的肠外瘘患者患有营养不良，而营养不良是预测肠外瘘自发愈合的一个

重要因素。本篇回顧所要讨论的营养治疗包括：主要营养素及微量营养素的供

給，肠内营养和肠外营养辅助。本文将以一个患有多重肠外瘘病人的个案来说

明高流量肠外瘘的管理。 
 
关键词：肠瘘、皮肤瘘、肠外营养、肠内营养、肠分泌 
 


