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Anna C. Graml--Enterocutaneous Fistula  

The Case of the “Enterocutaneous Fistula”
The patient, “Ms. Pickles” (fictional name), is a morbidly obese, 42 year old, white (non-Hispanic) woman, who is a non-smoker and non-alcohol user, is edentulous (4 teeth), and wears no dentures.   She presented with right lower quadrant abdominal pain, nausea, emesis, abdominal dehiscence, fever, and diaphoresis and was diagnosed with an enterocutaneous fistula (ECF).  This study addresses the pathophysiological effects, usual medical treatments, and nutritional needs of ECF, with emphasis on nutritional assessment, medical nutrition therapy (MNT) interventions, and medical and nutritional outcomes.    

Health care professionals continue to be challenged in managing and treating the potentially catastrophic postoperative complication that is ECF (1). ECF or gastrointestinal fistula (GIF) can cause serious pathophysiological effects on the gastrointestinal (GI) tract by allowing abnormal functions and passage of GI contents, including digestive fluid, water, electrolytes, and nutrients from either intestine to intestine, or intestine to the outer surface of the skin (2).  Medical treatment for ECF is guided by anatomic, physiological, and etiological criteria (1, 3).  Anatomical criteria are helpful to determine the need for surgical closure.  The physiological criteria are useful in planning a conservative or non-operative treatment.  For example, a low fistula output (< 200 ml/day) is three times more likely to undergo spontaneous closure than a fistula with a high output (> 500 ml/day) (3).  The etiology of the fistula is necessary to anticipate the patient’s progress and the likelihood of spontaneous closure (1). 

An ECF can result from almost any intra-abdominal procedure, because the bowel wall is unintentionally damaged (2, 4, 5).  ECF is reported to be a complication in 75% to 85% of abdominal operations, likely related to patient malnourishment (3).  In 2005, Ms. Pickles underwent a ventral hernia repair in the middle of her abdomen; the outcome was complicated by dehiscence.  Her wound sutures opened, exposing the abdomen and resulting in an intra-abdominal infection.   Four years later, she experienced a small bowel obstruction from a phytobezoar (impacted fruit or vegetable fibers) from ingesting three pickles.  A small bowel resection (removal of the damaged bowel) was performed, followed by an anastomosis (attachment of the remaining intestine to the abdominal wall).  Ms. Pickles' anastomosis ruptured in five days, possibly due to her underlying risk factors of morbid obesity (BMI>60) and anemia (2.6 g/L).  The intra-abdominal infection then presented with an abdominal fistula.  A fistula is an abnormal communication between two surfaces (3) and, in the case of an ECF, the bowel and skin.  This infection can exist as peritonitis (uncontained infection) or abscess (contained infection) (6); she suffered from the latter.  The surgeon used an exploratory laparoscopy (Ex-Lap) method to explore her abdominal cavity.   However, Ex-Lap is associated with the risk of inflammation and developing fistulas from the edematous bowel loops within the wound (7).  Ms. Pickles' ECF was a complication of her intra-abdominal infection and Ex-Lap and presented with four fistulas within the loops of bowel.   Malnutrition is present in 55% to 90% of patients with ECF and is responsible for 10% to 30% of the morbidity and mortality incidence.  Malnutrition in many ECF cases is due to loss of protein-rich GI secretions, malabsorption, dehydration, inadequate nutrient intake, and ongoing sepsis with hypercatabolism (8).  According to the subjective global assessment guidelines, unintentional weight loss of over 10% in the past 6 months may indicate malnutrition (9); Ms. Pickles experienced a 16.1 kg unintentional weight loss or 10.6% over 6 months.
Once an ECF is recognized, recent literature suggests prioritizing clinical attention first to nutrition, sepsis control, and wound care to stabilize the patient for surgical closure of the ECF.   Within the first hours of ECF presence, the dietitian should intervene with aggressive volume restoration and correction of electrolytes.  Correcting electrolytes is accomplished by modifying amounts administered via intravenous fluid or TPN and providing adequate fluid and oral intake.  Volume restoration is achieved by replacing the fistula’s high output losses every four hours, typically with a normal saline solution and potassium supplementation (KCl).  Once electrolytes and volume are restored and appropriate wound dressing is achieved, effective nutritional support is the next priority (6, 10).  Baseline nutrition recommendations for ECFs include 20 kcal/kg/day and 0.8 gm protein/kg/day.   Protein requirements should be increased to 1.5 to 2.5 gm/kg/day with the presence of high output fistulas (11, 12, 13, 14, 15).
Many studies favor total parenteral nutrition (TPN) over enteral nutrition (EN) because TPN more effectively addresses malnutrition and is more likely to improve the spontaneous closure rate of the ECF (6).   Further, the American Dietetic Association’s (ADA) Evidence Analysis Library (EAL) supports parenteral nutrition (PN) in patients with intestinal failure resulting from a bowel obstruction or fistula.  Scolapio and colleagues discovered a 76% survival rate within the first year of receiving PN and a 64% survival rate after 5 years (16). 
	Ms. Pickles' Nutrition Diagnosis

	1) Altered GI function related to multiple ECFs as evidenced by high fistula output (1,700 ml) and indication to initiate Parenteral nutrition.

	(2) Malnutrition related to persistent sepsis and protein loss through GI secretions as evidenced by the SGA,
high fistula output (1,700 ml); >10% unintentional weight loss over 6 months; high serum c-reactive protein (CRP) 2.5 mg/dL (reference range < 0.6 mg/dL); altered electrolytes: low serum sodium (Na) 133 mEq/L (reference range 134-143 mEq/L); low serum magnesium (Mg) 1.6 mEq/L (reference range 1.7-2.5 mEq/L); high serum phosphorus (P04) 5.2 mg/dL(reference range 3.5-4.7 mg/dL);abnormal anemia profile: low serum hemoglobin (Hgb) 11.5 g/dL (reference range 12-16 g/dL); low serum prealbumin15 mg/dL (reference range 17-30 mg/dL); low serum albumin of  2.6 g/L (reference range 4.0-4.7g/dL).

	Ms. Pickles' Assessment

	Anthropometrics:  Upon admit, stands 68 inches (2.16m2) tall; weighs 131.5 kg (289.3 lbs); 60.8 BMI; presents as 207% of ideal body weight (IBW) of 63.6 kg; 131.5 kg usual body weight (per Ms. Pickles) 

Diet History:  Numerous diets in previous 6 months-- NPO (nil per os); clear liquid; full liquid; pureed; mechanical soft; regular--diverted from peripheral parenteral nutrition (PPN); TPN

SGA Guideline Data:  Upon admit, decreased appetite; full liquid diet in past 2 weeks; nausea, emesis, and diarrhea in past 2 weeks; last bowel movement was “months ago;” currently bed- ridden; edentulous (4 teeth) with no dentures. Grade “C” severe malnutrition.
	Biochemical Data-- Abnormal, nutrition-related lab values upon admit: 

(a) Electrolytes--low serum Na 133 mEq/L (reference range 134-143 mEq/L); low Mg 1.6 mEq/L (reference range 1.7-2.5 mEq/L); high serum phosphorus (P04)   5.2 mg/dL (reference range 3.5-4.7 mg/dL) 

(b) Endocrine panel--high blood glucose 109 mg/dL (reference range 80-99 mg/dL)                                         

(c) Respiratory value--low total carbon dioxide (C02) of 20 mmol/L (reference range 23-31 mmol/L) 

(d) Anemia profile-- low serum Hgb 11.5 g/dL (reference range 12-16 g/dL); low serum prealbumin of 15 mg/dL (reference range 17-30 mg/dL); low serum albumin of 2.6 g/L (reference range 4.0-4.7 g/dL); low Hct 33.8% (reference range 36-46%) 

(e) Hepatic function enzymes--high blood urea nitrogen (BUN) 28 mg/dL (reference range 6-20 mg/dL), high alkaline phosphatase (ALK Phos) 661 U/L (reference range 42-98 U/L); high aspartate aminotransferase (AST) 59 U/L (reference range 15-41 U/L); high alanine aminotransferase (ALT)111U/L (reference range 13-48 U/L)


Ms. Pickles' abnormal nutrition-related lab values in the above chart could be explained as follows:  
(a) Abnormal electrolyte values could be related to hypomagnesemia, hyperphosphatemia, dehydration, mild hypernatremia with high fluid loss through the skin (excessive sweat), and high output ECFs (8, 17).  

(b) Thus, the elevated endocrine panel was likely associated with the presence of these hypertonic effects (11).
(c) A reason for the low respiratory value could be due to tachycardia (17). 

(d) Although the anemia profile is listed as nutrition-related, current evidence suggests that the anemia profile may not be an accurate marker of nutritional status, because reduced plasma proteins, such as albumin/prealbumin, reflect an acute metabolic derangement driven by an inflammatory response usually associated with other comorbidities and underlying conditions, even when there are adequate energy and protein intakes.  Probable reasons for altered anemia values are inflammation, catabolism, and impaired wound/fistula healing which may influence morbidity and mortality (18). 

(a), (d), and (e) When electrolyte serum Na and negative acute-phase proteins, such as albumin/prealbumin levels in the anemia profile are low, the hepatic function enzyme BUN is high, fluid shifts cause sodium dilution of the cells (17,18).
(e) The high BUN level may represent protein malnutrition.  High liver function values AST, ALT, and ALK Phos could be from liver dysfunction or damage, or mild transaminitis (multi-organ failure) (18). 
 (f) The elevated CRP may indicate a systemic inflammatory response, inversely related to an acute-phase response, resulting in decreased synthesis and concentration of plasma proteins, such as albumin/prealbumin (19).
 Based on Ms. Pickles' nutrition assessment, our team, which included Dr. Robert Martindale and Marliese White, RD, intervened with a hypocaloric, high protein regimen, aggressively monitored and replaced Ms. Pickles' electrolytes daily, and tested her oral intake capability in the following chronology:

Day 1:  We determined her energy and protein needs to be 1206-1541 kcals (18 kcal/per dosing weight 67 kg) and 64 grams protein (1.6 gm/IBW kg), respectively.  We infused 1206 kcals and 65.4 gm protein through TPN.  Standard electrolytes and additives, including 10 mL of an adult multivitamin and one dose of trace elements, were infused through TPN.  She was also placed on a pureed, oral diet upon admit to help prevent food embedding in the multiple fistulas along with three nutritionally supplemented drinks (Boost Plus) daily.

Day 2:  After Ms. Pickles' height was re-measured at 58 inches (1.47 m2), we recalculated her energy and protein needs to be 900-1020 kcals (22-25 kcal/IBW) and 102 gm protein (2.5 gm/IBW), respectively, and IBW at 40.1 kg (11, 12, 13).  Dr. Robert Martindale advanced her diet to mechanical soft and continued the (three) Boost Pluses.   Labs reflected a low serum potassium (K+) 3.2 mEq/L (reference range 3.4-5.0 mEq/L), an increased, but not optimal, Mg of 1.7 mEq/L, chronically high P04 5.2 mg/dL, and low calcium (Ca) 8.3 mg/dL (reference range 8.6-10.2 mg/dL).  By the end of Day 2, we modified the TPN infusion to meet new estimated needs and attempt to correct her electrolyte panel; potassium chloride (KCI) was increased from 20 to 50 mEq/L, magnesium sulfate (MgS04) was increased from 8 to 14 mEq/L, and all the phosphorus (KPO4) was removed (15 to 0 mmol/L).  Since zinc, ascorbic acid (vitamin C), and selenium should also be increased to enhance wound healing (12, 15), an additional 5 mg zinc, 500 mcg vitamin C, and 200 mcg selenium were infused through TPN.        

Day 3:   MNT from Day 2 continued, including previous TPN modifications to maintain electrolytes within their target range; all labs were corrected to their normal range.  Nutrition interventions were not changed from Day 2. 

Days 4 to 6:   There was a TPN holiday because an oral intake test was being given.  To evaluate her capability to meet her energy and protein needs without TPN, a two-day calorie count was ordered and reflected an oral intake of 1473 kcal and 57 gm protein on Day 4 and  2318 kcal and 103 gm of protein by Day 6. However, the oral intake test did not succeed; her nausea increased and her fistula output was copious (the notes did not specify the amount of output increase). TPN was thus resumed because an exclusive oral diet could not meet the appropriate energy and protein needs due to malabsorption.  Ms. Pickles' electrolytes remained stable throughout her oral intake test.                                                                                                                                          
Day 7:  TPN and mechanical soft diet orders resumed.  


Day 8:  Ms. Pickles' electrolyte, endocrine, respiratory and prealbumin labs reached ideal levels and she was discharged.   However, albumin and BUN were low at 2.7 g/L and 4 mg/dL respectively, and hepatic function tests continued to be elevated.   Although improvements in negative acute-phase proteins, such as prealbumin and positive acute-phase proteins, such as CRP represented an improvement of Ms. Pickles' overall clinical status, they were not appropriate markers of her overall nutritional status (17, 18). 
To summarize, Ms. Pickles was admitted as a severely malnourished patient with numerous physical and physiological challenges.   It was essential for the MNT to promote fistula healing and attain an appropriate status for a fistula closure operation.  Stabilizing and improving nutritional status was accomplished by reaching optimal levels of key electrolytes through aggressively monitoring and adjusting TPN infusion rates, while supplying adequate energy and protein needs.   The diet order advanced from pureed to mechanical soft for recreational intake and was to be continued at the skilled nursing facility (SNF).  Since it was deemed impractical to place her solely on an oral diet, her most recent TPN regimen was to continue at the SNF where she would reside after discharge.  Ms. Pickles was scheduled for a fistula closure operation three weeks after discharge.
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