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Figure 1. Norepinephrine dosing requirements (μg/min) during hospital course.

Figure 2. Serum lactate levels (mmol/L) obtained at postburn hours 6, 10, 19, 21, 28, 34, and 40 and plasma citrulline 
concentrations (μmol/L) obtained at postburn hours 19, 24, 34, and 40.

Based on periods of relative hemodynamic stabil-
ity and adequate resuscitation, the patient received 
enteral nutrition during a portion of his hospital 
course (postburn hours 28–39). Our burn center 
recently reported a rate of intestinal ischemia of 1.7% 
over a 5-year period.6 Early use of enteral nutrition 
has been suggested as a cause of bowel ischemia after 
severe burns, and its safety in patients with hemody-
namic instability has not been well established.6,7 The 
risk relates to the fact that gut mucosa is quite sensi-
tive to ischemia, and the addition of macronutrients 
to the already stressed enterocyte may unfavorably 

tip the scales in an already precarious oxygen supply/
demand environment.8,9 Could stable serial plasma 
citrulline levels be an indicator of adequate small 
bowel perfusion during hemodynamic instability, 
with a sharp decline indicating a decline in gut perfu-
sion, enterocyte mass loss, and a need for temporary 
discontinuation of enteral nutrition?

A clear definition of intestinal dysfunction and failure 
and its association with prognosis in critical illness is 
needed.1 The system used to define dysfunction of the 
alimentary tract would ideally encompass all aspects of 
its function including motility, absorptive and barrier 
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functions, and endocrine/peptide kinetics. Citrulline 
remains a promising marker for assisting with a unified 
definition in critical illness and in our patient showed a 
marked decline before the diagnosis of the most severe 
form of intestinal failure: acute necrotizing enterocoli-
tis. Realizing that no single patient’s condition can be 
used to define the utility of citrulline as a marker of 
intestinal dysfunction, our group is currently examin-
ing ways to determine the correlation between plasma 
citrulline levels in patients sustaining thermal and trau-
matic injuries and their clinical outcomes.
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Figure 3. Findings at laparotomy; small bowel ischemia with full-thickness necrosis.


