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Abstract Gastrointestinal fistulas (GIFs) arise as a com-

plication of the surgical treatment of a number of malig-

nant and non-malignant diseases. Fluid loss and electrolyte

and nutritional imbalance are related to increased mor-

bidity and mortality in these patients. A multidisciplinary

approach under the leadership of the surgeon is essential

for successful therapy. Because complication rates are

higher in malnourished patients with fistulas, enteral or

total parenteral nutritional (TPN) support should be initi-

ated after the patient has been stabilized with respect to

fluid loss, acid–base, and sepsis. Pharmacotherapy with

somatostatin and octreotide has been shown to reduce fis-

tula output and shorten closure time.
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Introduction

Gastrointestinal fistulas (GIFs) occur as a devastating

complication following postoperative abdominal surgery or

secondary to a primary intra-abdominal pathologic process.

The management of fistulas is generally complex and

presents a challenge in surgical practice, with a high rate of

morbidity and mortality [1–4]. In these patients, malnutri-

tion is a common problem, and adequate nutritional support

is essential, enteral where possible, although supplemental

parenteral nutrition is often required for high-output small

bowel fistulas. Even with the recent advances in medical

treatment, the rates of spontaneous fistula closure have not

improved significantly. Prognosis depends on several fac-

tors, such as the site of origin, number of fistulas, output,

the patient’s nutritional status, and the development of

complications.

History

Malnutrition is closely associated with the site and output

of a fistula and is a major concern in patients with upper

GIFs. In a review of 157 patients treated at the Massa-

chusetts General Hospital between 1946 and 1959, the

incidence of malnutrition ranged from 20% in patients

with a colonic fistula to 74% in those with jejunal or ileal

fistulas; the incidence of malnutrition in patients with

gastric or duodenal fistulas fell midway between these

extremes, at 53%. The authors highlighted the relationship

between the incidence of malnutrition and mortality,

with an overall mortality rate of 54% for small intestinal

fistulas compared with 16% for colonic fistulas [5]. Sub-

sequently, 4 years later in 1964, 56 patients with entero-

cutaneous fistula were reviewed by Chapman et al. [6].

The prognostic importance of an adequate supply of

nutrients in fistula management was emphasized in

their study. They reported that patients who received

1,500–2,000 calories per day had a mortality rate of

16%, whereas patients who received \1,000 calories

per day had a mortality rate of 58%. Most of these

patients received their nutritional support via intestinal

tube feedings administered distal to the fistula exit, toge-

ther with intravenous supplementation with protein
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hydrolysates and dextrose. The authors judged that 34%

had ‘optimal nutritional support’, defined as \3,000 kcal

or more per day and positive nitrogen balance via a

combination of oral, tube, and intravenous feeding. The

fistula closure rate was 89% and the overall mortality rate

was 12% in this group, compared with a closure rate of

37% and overall mortality rate of 55% in patients judged

to have received suboptimal nutrition.

Assessment of gastrointestinal fistulas

A three-stage strategy is generally employed in the overall

management of GIFs, starting with a comprehensive

assessment. The condition is investigated, diagnosed, and

classified according to anatomical, physiological, and eti-

ological criteria to achieve an integrated understanding of

the fistula and its potential impact on the patient. Conser-

vative treatment is then instigated to stabilize the patient.

Finally, in complicated cases, or in the absence of spon-

taneous closure, specific surgical treatment measures may

be implemented.

Physiologic classification

Fistulas may be classified according to complexity, ana-

tomic location, or physiology.

Physiologic classification quantifies fistula output over a

24-h period as follows: low volume \200 ml/24 h, mod-

erate volume 200–500 ml/24 h, and high volume[500 ml/

24 h. High-volume fistulas are generally associated with

high morbidity, high mortality, and less chance of spon-

taneous closure [7].

Initial management: stabilization

The management of GIFs should be a multidisciplinary

approach, and the surgeon should initially concentrate on

the correction of fluid and electrolyte imbalances, drainage

of collections, treatment of sepsis, and control of the fistula

output. Nutritional support needs to be instituted early in

order to minimize loss of body cell mass, to prevent further

physiologic deterioration of the patient, and to initiate

repletion in an otherwise malnourished patient. Further-

more, it allows the gastrointestinal tract to rest and facili-

tates fistula healing. Because an association exists between

malnutrition and a poor clinical outcome during the hos-

pitalization period, depending on the fistula site and

nutritional status, clinicians have to decide between the

establishment of total parenteral nutrition (TPN) or enteral

nutrition (EN).

Identification of nutritional loss

At least three sources of malnutrition have been identified

in patients with high-output GIFs: inadequate food intake

[1], hypercatabolism associated with sepsis [2], and loss of

protein and energy-rich secretions from the fistula [3].

Food intake into the alimentary tract, especially solid food,

has been shown to increase the output of small bowel fis-

tulas in experimental and clinical studies [8]. Because

sepsis is virtually an inevitable part of a major external

GIF, the accompanying hypercatabolism is associated with

a more rapid breakdown of lean body mass. Finally, small

bowel secretions ordinarily contain approximately 75 g of

protein, equivalent to about 12 g of nitrogen per 24 h,

consisting of desquamated cells, pancreatic exocrine

secretion, biliary tract secretion, succus entericus, and

gastric secretions. Ordinarily, almost all of the nitrogen is

reabsorbed as free amino acids and is resynthesized as

protein moieties, but, obviously, in a high-output fistula,

much or most of the protein-rich secretions are lost [9].

Adequate nutritional support, a positive nitrogen bal-

ance, adequate trace minerals, vitamin replacement, and

caloric and protein requirements contingent on the patient’s

pre-existing status are reported throughout the literature as

contributing to improved spontaneous closure rates for

GIFs.

Choice of enteral (EN) or total parenteral nutrition

(TPN): vitamins and minerals

The supply of nutritional support is a main component of

the stabilization phase. In general, patients with low-output

fistulas should receive the full basal energy requirement

and 1–1.5 g of protein/kg body weight/day, with a mini-

mum of 30% of the caloric intake supplied as lipids. With

high-output fistulas, patients should receive 1.5–2 times

their basal energy expenditure plus 1.5–2.5 g of protein/kg

body weight/day.

Vitamins and trace minerals are often deficient in mal-

nourished patients with GIFs. The nutritional regimen

should also include twice the recommended daily allow-

ance (RDA) of vitamins and trace minerals, up to ten times

the RDA of vitamin C and zinc supplements. Fistulas from

the small intestine that have been established for a number

of weeks are often associated with considerable zinc and

copper deficiency, and patients may also be deficient in

folic acid and vitamin B12 [10].

The role of artificial nutrition, provided as either TPN or

EN, is primarily that of supportive care to improve the

malnourished status of the patient and provide gastroin-

testinal tract rest [11]. After correcting the blood volume,

electrolytes, and clotting deficits, and stabilizing the
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patient, TPN is initiated, usually on the second or third day

of non-operative fistula management. A central venous

catheter is inserted into the superior vena cava percutane-

ously via one of the subclavian veins and advanced into the

superior vena cava. Nutritional support is associated with a

decrease in fistula output and appears to modify the com-

position of gastrointestinal and pancreatic secretions, and,

therefore, may be considered to have a primary therapeutic

role. Indeed, TPN has been the mainstay of the conserva-

tive management of GIFs throughout the last three decades.

Conservative treatment with TPN has been shown to

reduce the maximal secretory capacity of the gastrointes-

tinal tract by 30–50%, induce protein synthesis, and pro-

mote favorable conditions for closure [12, 13]. However,

the use of TPN can be associated with potentially serious

complications, such as bacterial translocation, superinfec-

tion of central venous access, and metabolic disorders as a

result of fistula losses [11, 14, 15]. Furthermore, TPN does

not suppress basal or cephalic secretions, and, during long-

term administration, the presence of lipids and amino acids

can stimulate gastric and intestinal secretions [12, 13].

The route of nutritional support will take the form of

oral, enteral, or parenteral nutrition, dependent upon

patient tolerance, ability to ingest sufficient quantities, the

fistula tract location, and the bowel mucosa’s absorptive

capacity. The oral route of nutrition is reasonable for

patients with colonic fistulas, whereas patients with

esophageal and distal ileum fistulas are better supported via

the enteral route. Ultimately, TPN is the route of choice for

those with high-output proximal small bowel fistulas. In

some cases, parenteral nutrition does not need to be total,

as patients can tolerate oral intake. The decision is

dependent on the site of the fistula, but EN is preferred

wherever possible, as the use of the gastrointestinal tract

for nutritional support is the safest and most effective

method [16]. Enteral feeding also improves hepatic protein

synthesis. As patients often do not reach caloric support

goals via the enteral route for several days after starting the

feedings, it is prudent to commence both parenteral and

enteral support early in these patients, with the plan to

cease parenteral support if the enteral feeding goals are

met. In cases of proximal fistulas, feedings may be infused

into the fistula if there is sufficient distal small bowel

length (100–120 cm) and no distal obstruction.

Parenteral nutrition has long been recognized as an

integral part of the management of GIFs. Generally, TPN is

indicated in patients with gastroduodenal, pancreatic, or

jejunoileal fistulas, and EN is provided for fistulas of the

esophagus, distal ileum, and colon. However, if fistula

output is increased or patients cannot tolerate EN (for

example, high gastric residuals, abdominal cramps, or

diarrhea), TPN should be substituted [17]. Lévy et al. [11]

suggested that EN with appropriate local care may be used

in the majority of high-output enterocutaneous fistulas. In a

total of 335 patients with high-output enterocutaneous fis-

tulas (median 1,350 ml/24 h) arising from the small

intestine, EN was provided as the exclusive nutritional

support in 85% of cases, with an acceptable rate of spon-

taneous closure. An often undervalued aspect of care,

additional to nutritional support, is the provision of con-

ditioning and exercise. In many cases, patients are able to

use treadmills, exercise cycles, and lift weights, even while

nutrition is totally parenteral [10].

Tight glycemic control has been shown to be a valuable

therapeutic maneuver to reduce dramatically both postop-

erative morbidity and mortality. Adequate amounts of

insulin must be provided in order to maintain blood sugar

levels at \8 mmol/l. Specialized enteral immune-enhanc-

ing formulas have been shown to improve outcome and

decrease hospital stay in critically ill patients. These for-

mulas, which contain various combinations of glutamine,

fish oils, arginine, and nucleotides, may be of benefit in

patients with enterocutaneous fistulas, especially in sup-

porting intestinal mucosal growth and general immune

competence. To our knowledge, there have been no studies

to date investigating this patient population. Trace metals,

such as copper and zinc, should be supplemented with a

complete trace element mixture. A minimal intake of

1,500 cal is necessary before parenteral feeding can be

discontinued. A multidisciplinary approach toward patient

management is strongly recommended [4, 18].

The reduction in fistula output with pharmacotherapy is

associated with many advantages, including improvement

in nutritional and electrolyte status. In the absence of

obstruction or prolonged ileus, there is little evidence that

nasogastric drainage is useful for decreasing fistula output.

Nasogastric tubes may, instead, contribute to sinusitis,

gastroesophageal reflux, pulmonary aspiration, and patient

discomfort. Use over a prolonged course may also place

patients at risk of late esophageal strictures [19]. Acid

suppression with H2-receptor antagonists or proton pump

inhibitors may decrease the volume and acidity of gastric

secretion. Although these interventions have not been

shown to increase the rate of fistula closure, acid sup-

pression may aid in the prevention of gastritis and stress

ulceration, whereas decreasing fistula output will allow

easier control of electrolyte and acid–base imbalances.

Another method for decreasing gastric acidity is the use of

sucralfate; this agent also has the ability to constipate,

thereby, decreasing fistula output as well. Somatostatin and

its analog, octreotide, inhibit the endocrine and exocrine

secretion of many gastrointestinal hormones, including

gastrin, cholecystokinin, secretin, insulin, glucagon, and

vasoactive intestinal peptides [20]. Additionally, somato-

statin and its analog inhibit gastric acid secretion, pancre-

atic exocrine secretion, and intestinal and gallbladder
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motility and contractility. The potential role of somato-

statin and octreotide in the treatment of enterocutaneous

fistulas is obvious; unfortunately, the use of these sub-

stances in patient management has not significantly

improved outcome [19, 21]. Randomized controlled trials

comparing the use of somatostatin combination with con-

servative measures including TPN to conservative mea-

sures alone demonstrated an inconsistent decrease in fistula

output and time to closure, but did not show an increase in

the rate of non-operative closure [22]. Randomized con-

trolled trials comparing the use of octreotide with non-

operative therapy similarly failed to demonstrate a con-

sistent decrease in fistula output, time to closure, or closure

rate [23–25]. Additional problems related to somatostatin

use include the need for a continuous intravenous infusion,

the frequent incidence of hyperglycemia, and significant

rebound effect when discontinued [19]. The use of octre-

otide allows subcutaneous dosing on a 2–3 times per day

schedule and does not seem to be associated with hyper-

glycemia. Both hormones are associated with an increased

incidence of cholelithiasis [26]. Finally, although these

hormones may decrease fistula output and, therefore, sim-

plify the management of enterocutaneous fistulas, evidence

from randomized controlled trials does not indicate their

use in the routine care of fistula patients.

Conclusion

Gastrointestinal fistula (GIF) has been associated with

substantial morbidity and mortality, related to fluid,

electrolyte, and metabolic disturbance, sepsis, and mal-

nutrition. Early recognition and control of sepsis, cor-

rection of fluid and electrolyte imbalances, effective

wound care, and nutritional support appear to reduce the

mortality rate and allow spontaneous fistula closure. In

uncontrollable sepsis, it should be remembered that even

aggressive nutritional support will not correct malnutri-

tion without adequate surgical drainage. During the

treatment plan, the surgeon should develop an appropriate

and safe nutritional care plan, determine whether paren-

teral or enteral nutrition is appropriate, and decide whe-

ther a specialized enteral formula should be used. Enteral

nutrition can be considered when the fistula output is

\500 ml, and, in some cases, when the patient will be fed

distal to the fistula. Total parenteral nutrition (TPN)

should be the route of choice for high-output proximal

GIFs. In some selected patients, pharmacotherapy can

rapidly reduce the fistula output and significantly shorten

healing time.
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11. Lévy E, Frileux P, Cugnenc PH, et al. High-output external fis-

tulae of the small bowel: management with continuous enteral

nutrition. Br J Surg. 1989;76:676–9.

12. Traverso LW, Abou-Zamzam AM, Maxwell DS, et al. The effect of

total parenteral nutrition or elemental diet on pancreatic proteolytic

activity and ultrastructure. J Parenter Enteral Nutr. 1981;5:496–500.

13. di Costanzo J, Cano N, Martin J, et al. Treatment of external

gastrointestinal fistulas by a combination of total parenteral nutrition

and somatostatin. J Parenter Enteral Nutr. 1987;11:465–70.

14. Rombeau JL, Rolandelli RH. Enteral and parenteral nutrition in

patients with enteric fistulas and short bowel syndrome. Surg Clin

North Am. 1987;67:551–71.

15. Alexander JW. Bacterial translocation during enteral and paren-

teral nutrition. Proc Nutr Soc. 1998;57:389–93.

16. Meguid MM, Campos ACL. Nutritional management of patients

with gastrointestinal fistulas. Surg Clin North Am. 1996;76:

1035–80.

17. Meguid MM, Campos ACL. The role of nutritional support in the

management of gastrointestinal fistulas. In: Rombeau JL, Cald-

well M, editors. Clinical nutrition, vol 2. Parenteral nutrition. 2nd

ed. Philadelphia: WB Saunders; 1993. 462–97.

18. Lloyd DA, Gabe SM, Windsor AC. Nutrition and management of

enterocutaneous fistula. Br J Surg. 2006;93:1045–55.

19. Evenson AR, Fischer JE. Current management of enterocutane-

ous fistula. J Gastrointestinal Surg. 2006;10:455–64.

20. Alivizatos V, Felekis D, Zorbalas A. Evaluation of the effec-

tiveness of octreotide in the conservative treatment of postoper-

ative enterocutaneous fistulas. Hepatogastroenterology. 2002;49:

1010–2.

21. Hesse U, Ysebaert D, de Hemptinne B. Role of somatostatin-14

and its analogues in the management of gastrointestinal fistulae:

clinical data. Gut. 2002;49:iv11–21.

22. Torres AJ, Landa JI, Moreno-Azcoita M, et al. Somatostatin in

the management of gastrointestinal fistulas. A multicenter trial.

Arch Surg. 1992;127:97–9.

230 F. Yanar, H. Yanar



23. Sancho JJ, di Costanzo J, Nubiola P, et al. Randomized double-

blind placebo-controlled trial of early octreotide in patients with

postoperative enterocutaneous fistula. Br J Surg. 1995;82:638–41.

24. Nubiola-Calonge P, Badı́a JM, Sancho J, et al. Blind evaluation

of the effect of octreotide (SMS 201-995), a somatostatin ana-

logue, on small-bowel fistula output. Lancet. 1987;2:672–4.

25. Hernández-Aranda JC, Gallo-Chico B, Flores-Ramı́rez LA, et al.

Treatment of enterocutaneous fistula with or without octreotide

and parenteral nutrition. Nutr Hosp. 1996;11:226–9.
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