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Abstract

Gastrointestinal surgery and critical illness place
tremendous stress on the body, resulting in a series of
metabolic changes that may lead to severe malnutrition,
which in turn can increase postsurgical complications
and morbidity and mortality and prolong the hospital
length of stay.

In these patients, parenteral nutrition is the most
widely used form of nutritional support, but administra-
tion of enteral nutrition early in the postoperative period
is effective and well tolerated, reducing infectious compli-
cations, improving wound healing and reducing length of
hospital stay.

Calorie-protein requirements do not differ from those
in other critically-ill patients and depend on the patient’s
underlying process and degree of metabolic stress.

In patients intolerant to enteral nutrition, especially if
the intolerance is due to increased gastric residual volume,
prokinetic agents can be used to optimize calorie intake.
When proximal sutures are used, tubes allowing early
jejunal feeding should be used.

Pharmaconutrition is indicated in these patients, who
benefit from enteral administration of arginine, omega 3
and RNA, as well as parenteral glutamine supplementa-
tion.

Parenteral nutrition should be started in patients with
absolute contraindication for use of the gastrointestinal
tract or as complementary nutrition if adequate energy
intake is not achieved through the enteral route.
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RECOMENDACIONES PARA EL SOPORTE
NUTRICIONAL Y METABOLICO ESPECIALIZADO
DEL PACIENTE CRITICO. ACTUALIZACION.
CONSENSO SEMICYUC-SENPE: CIRUGIA
DEL APARATO DIGESTIVO

Resumen

El estrés de la cirugia gastrointestinal y la enfermedad
critica representan una gran agresion sobre el organismo,
lo que ocasiona una serie de cambios metabélicos que
pueden conducir a una situacion de desnutricion grave,
con aumento de las complicaciones posquirirgicas,
mayor morbimortalidad y prolongacién de la estancia
hospitalaria.

En estos enfermos la nutricion parenteral es la mas uti-
lizada, pero se ha visto que la nutricién enteral adminis-
trada de forma precoz en el postoperatorio es efectiva y
bien tolerada, con disminucion de las complicaciones
infecciosas, mejoria de la cicatrizacion de las heridas y
menor estancia hospitalaria.

Las necesidades caloricoproteicas no difieren de las de
otros pacientes criticos, y dependeran de la patologia
basal del paciente y de su grado de estrés metabdélico.

En caso de intolerancia a la nutricion enteral, en espe-
cial si se debe al aumento del residuo gastrico, se deben
utilizar procinéticos para optimizar el aporte calérico. En
caso de suturas proximales se debe recurrir a la coloca-
cion de sondas que permitan la nutricion en yeyuno de
forma precoz.

La farmaconutricion tiene efectos beneficiosos en este t
ipo de enfermos, con indicacion de mezclas de arginina,
omega 3 y RNA por via enteral, asi como la suplementa-
cion con glutamina en nutricion parenteral.

La nutricién parenteral debera iniciarse en los pacien-
tes con contraindicacion absoluta para la utilizacion del
tracto gastrointestinal, 0 como nutricién complementaria
si no se consigue un aporte calorico adecuado por via
enteral.
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Introduction

Surgery is the cause of a number of deep inflamma-
tory and metabolic changes with the primary objective
of ensuring the adequate defence of the body and
prioritize the metabolic pathways to useful products in
the acute stage of the disease.

Malnutrition is associated with changes in body
composition, and delayed wound healing, decreased
functional capacity, impaired immune function and
changes in the different organ systems'. Therefore,
malnourished patients are at risk of experiencing
infectious and cardiorespiratory complications??,
increased morbidity and mortality and prolongation
of hospital stay. The presence of postoperative ileus
and integrity of new anastomosis have led to main-
taining fasting with administration of parenteral fluids
until the patient starts with bowel sounds or clears
gases. However, it has been shown that early post-
operative enteral nutrition is effective and well tole-
rated*. Enteral feeding is associated with clinical
benefits, such as the reduction in the incidence of
postoperative infectious complications and improved
healing of tissues’.

Therefore, the nutritional intervention is essential as
part of the treatment of postoperative gastrointestinal
patients, including those with good previous nutritional
status, since the worsening of nutritional status due to
the surgical stress and critical illness will be a determi-
nant factor of poor subsequent outcome.

What should the calorie intake be?

Caloric requirements will be adapted to the stress
status of the patient®®. The surgical patient admitted
to the intensive care unit (ICU) is usually in a grade
2-3 stress condition, so the calorie supply should be
25-30 kcal/kg/day. In a hyperglycemia state, 20-25
kcal/kg/ day will be required. In the catabolic phase,
20-25 kcal/kg/day will be administered and will be
increased to 25-30 kcal/kg/day in the anabolic
phase’ (IV). It is recommended not to exceed 2,000
kcal/day.

What amount and quality of energy
and protein substrates is required?

Protein supply will be within 1.2-1.5 g/kg/day of
proteins'® (IV), that could increase in cases of protein
loss increase, as in patients with open wounds, burns,
or enteropathy with protein loss. Nitrogenated losses in
patients with open abdomen are higher than in other
surgical patients, with a mean protein loss of 3.5 g of
nitrogen in 24 h, so it has been proposed to increase
protein supply a mean of 2 g of nitrogen per litre of
abdominal fluid lost' (II1).

Glucose supplied as energy substrate should be
adjusted to maintain glycemic values below 150
mg/dL, providing insulin as necessary'? (Ib) and avoi-
ding protocols for tight glycemic control (80-110
mg/dL).

The minimum amount of lipids required is 1
g/kg/day and its total supply will account for 30% of
calorie supply but, sometimes and according to the
patient’s condition, it may be 40%. Only if there is
hypertriglyceridemia (> 400 mg/L) its supply will be
withdrawn or stopped®. Lipid emulsion including middle-
chain triglycerides (MCT) is better metabolized in the
mitochondria and has been shown to have advantages
over lipid emulsion based on long-chain triglycerides
(LCT) alone, with less infectious complications in sur-
gical patients' (Ib).

Advances in the understanding of the metabolic,
immunomodulating and inflammatory properties of
fatty acids have allowed for developing new lipid
formulas for modulating the inflammatory response
in various situations of aggression. A metaanalysis"
compares the immune effects of all lipid emulsions,
without finding advantages of some over others. The
recommendations of the Canadian Critical Care
Group on nutritional therapy in critically-ill patients
pooled studies based on the nature of the lipid used
and found no differences in their clinical outcome'*
(IV). Heller et al., in a randomized prospective study,
evidenced that intravenous administration (i.v.) of -3
fatty acids at doses of 0.11 g/kg/day for an average of
8.7 days in 661 surgical ICU patients, reduces mor-
tality as compared to mortality predicted by SAPS
117 (II0).

A MCT/LCT emulsion enriched with fish oil, with
a high vitamin E content, has been recently launched
onto the market. A randomized, double-blind clinical
trial performed in postoperative critically-ill patients
operated for abdominal aorta aneurysm'® compared 2
homogeneous groups of patients receiving total
parenteral nutrition (TPN) for 5 days. Patients
receiving this new fat mixture had a significant
increase of eicosapentaenoic acid, leukotriene B5
and vitamin E when compared with the control
group, a significant reduction of hospital stay and a
non-significant trend towards a lower incidence of
pneumonia. Another randomized, double-blind
study" compared this emulsion enriched with fish oil
to LCT in patients undergoing elective thoracoab-
dominal surgery, finding a trend toward shorter hos-
pital stay. Despite this, for the moment there are not
enough data available to recommend the type of
lipids that must be used in critically-ill patients with
PN and abdominal surgery.

With regard to the carbohydrate/lipid ratio, a study?
compared PN with carbohydrates/lipid ratio of 80/20 to
PN with 50/50 ratio, finding a lower nitrogen loss in the
80/20 group, though with a worst control of blood glu-
cose, concluding that a greatest evidence is required to
establish a recommendation.
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Do specific nutrients play any role in nutritional-
metabolic support in these patients?

Glutamine

The patients where elective abdominal surgery is
indicated show some degree of malnutrition and a
deficit of circulating glutamine for different reasons,
most of them associated with their underlying disease
(anorexia, intestinal obstruction, blood loss, etc.). This
situation worsens postoperatively, since glutamine
demands increases in response to the aggression, having
demonstrated that circulating and muscle-released glut-
amine values are inadequate for surgery stress?'. Several
studies have evaluated the role of glutamine supple-
ments in postoperative patients following abdominal
surgery?'-2.

A metaanalysis including 9 randomized, controlled
clinical trials, with a total of 373 patients undergoing
abdominal surgery, concluded that administration of
PN supplemented with glutamine (20-40 g/day) has a
beneficial effect on nitrogen balance, reduces hospital
length of stay and infectious complications® (Ia).
Dechelotte conducted a multicenter, randomized, dou-
ble-blind, controlled study, with administration of PN
supplemented with glutamine versus PN without gluta-
mine, concluding that in the glutamine group infectious
complications are reduced and a better glycemic con-
trol is achieved® (Ib). Estivariz performed a similar
clinical trial including surgical patients with various
etiologies, ranging from pancreatic to colon surgery,
and concluded that in the PN group with glutamine
infectious complications decrease in the subgroup of
colon surgery, but not in that of surgery of pancreatic
necrosis* (Ib). Oguz conducted a study in postopera-
tive patients with colorectal cancer, where enteral nutri-
tion vs enteral nutrition supplemented with parenteral
glutamine was administered, in a total of 109 patients,
concluding that glutamine supplements reduce the
number of postoperative complications and hospital
stay? (Ib). Kumar compared in patients with peritonitis
and abdominal injuries the administration of enteral
glutamine (45 g/day) versus conventional EN without
finding benefits in the glutamine group® (Ib).

Arginine

Arginine supplements are recommended due to their
beneficial effect on T cells and their function as nitric
oxide precursor. Several studies in critically-ill patients
show that when arginine is administered with other phar-
maconutrients, infections and hospital stay decrease.
These effects are more apparent in cancer patients to
undergo elective abdominal surgery®* (Ia), particu-
larly when they have also received this type of nutrition
preoperatively. The beneficial effect of pharmaconutri-
tion in wound healing and a reduction in suture dehis-
cence also appears to be demonstrated in these

patients® (Ib). Therefore, it is recommended to use
diets enriched with arginine, w-3 fatty acids, and RNA
postoperatively following abdominal surgery.

There are no studies to recommend the single use
of arginine systematically in EN or PN in surgical
patients® (IV).

Micronutrients and antioxidants

Given the essential action of micronutrients (vita-
mins, trace elements) in maintaining immune and
antioxidant system function, their supply is necessary
in any patient susceptible to these deficiencies, even if
of subclinical type. The critically-ill patient has a nega-
tive trace element balance and an increased production
of free oxygen radicals®. Therefore, it is necessary to
supply micronutrients and antioxidants in the nutrition
of critically-ill postsurgical patients, though there is no
evidenced about the exact amount. The studies per-
formed with micronutrients confirmed that selenium
supplementation evidenced a trend towards reducing
28-day mortality, though the differences were not sta-
tistically significant®’. In PN 2-4 mg zinc/day are
recommended. When there is an inflammatory bowel
disease, pancreatic disorders or intestinal fistulas after
surgery, losses can account for several times the nor-
mal requirements, so it is recommended to increase
zinc supply in PN, though an exact dose cannot be
given®.

Fiber

Soluble fibre may be beneficial in patients develo-
ping diarrhea while receiving EN. Both soluble and
insoluble fibres must be avoided in patients at a high
risk of intestinal ischemia or intestinal motility disor-
ders. Cases of intestinal obstruction in non-surgical
patients who were given an enteric formulation with
insoluble fibre have been described®.

What should be the best nutritional
support route?

In critically-ill patients it has been shown that EN
should be started early for its benefits on the clinical
outcome. A metaanalysis performed on studies in
patients undergoing elective gastrointestinal surgery
compared the results of early EN versus fasting. A
reduction in the risk of infection and hospital stay was
confirmed, with a trend to decreased mortality in the
treated group* (Ia). In surgical patients who can tole-
rate enteral diet, early EN is recommended, as it
reduces the risk of infection, length of stay and suture
dehiscence, particularly if there is a gastrointestinal
cancer® (IIb). In patients whose anastomosis is located
in the proximal gastrointestinal tract (gastrectomy,
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pancreatoduodenectomy, esophageal resection), jeju-
nal feeding can be given, either through a jejunostomy
or a nasojejunal tube, recommending early EN via this
route® (1Ib).

In case of impaired intestinal motility, the use of pro-
kinetics such as metoclopramide (10 mg IV 4 times
daily) and erythromycin (200 mg twice daily) reduces
residual gastric volume and improves the percentage of
patients that may be nourished successfully* (III).

Isitindicated to administer parenteral nutrition?
At what time?

Patients who cannot tolerate EN should receive PN
adapted to their calorie-protein needs’. TPN will be
indicated in case there is an absolute contraindication
to EN*. In a randomized study, 300 patients under-
going major surgery received continuous PN or glu-
cose alone (300 g/day) for 14 days. The group treated
with PN had a lower mortality than the group treated
with glucose® (Ib). The metaanalysis by Simpson and
Doig, who compared PN to EN in critically-ill patients,
evaluated 9 studies, finding a lower mortality in the PN
group versus the late EN*' (Ia). There is controversy
about the use of early PN. The Canadian Nutrition
group” (IV) recommends that, if the gastrointestinal
tract is affected, early PN may be indicated, since a pro-
longed fasting period is associated with a poor out-
come.

Isit indicated to administer parenteral nutrition
as a complement to enteral nutrition?

In critically-ill surgical patients it is often difficult to
provide all necessary nutrients by the enteral route. As
there are no specific studies in abdominal surgery with
complementary PN, following the recommendations of
the critically-ill patients in general, the use of PN com-
plementary to EN must be considered if 60% of the
energy goal is not met at the third day of admission. If
the goal of 20-25 kcal/kg/day is not reached, enteral
and parenteral nutrition may be started, as with insulin
therapy PN does not involve an additional risk®# (IV).

Recommendations

— In patients undergoing abdominal surgery, the
nutritional needs are similar to all other critically-ill
patients (C).

— Administration of prokinetics should be consi-
dered in patients with intolerance to enteral nutrition
©).

— In surgery of the gastrointestinal tract with proxi-
mal anastomosis enteral nutrition using a feeding
catheter placed distal to the anastomosis is recom-
mended (B).

— The administration of w-3 fatty acids may be con-
sidered to improve outcome in these patients (C).

— The use of diets enriched with pharmaconutrients
is recommended in neoplasic patients undergoing
abdominal surgery (B).

— Parenteral nutrition in critically-ill surgical
patients should be supplemented with glutamine (A).

— In critically-ill surgical patients there are not
enough data available to recommend supplementing
enteral nutrition with glutamine (C).

— Complementary parenteral nutrition should be
started if 60% of nutritional requirements are not
achieved on the third day of hospital stay or, during
hospital stay, for at least 2 consecutive days (C).

Conflict of interests

The authors declare that they have participated in
activities funded by the pharmaceutical industry for
marketing of nutritional products (clinical studies, edu-
cational programmes and attendance to scientific
events). No pharmaceutical industry has participated in
the preparation, discussion, writing, and establishing of
evidences in any phase of this article.

References

1. Giner M, Laviano A, Meguid MM, Gleason JR. In 1995 a corre-
lation between malnutrition and poor outcome in critically il
patients still exists. Nutrition 1996; 12: 23-9.

2. Windsor JA, Hill GL. Risk factors for post operative pneumo-
nia: the importance of protein depletion. Ann Surg 1988; 208:
209-14.

3. Arora NS, Rochester DF. Respiratory muscle strength and
maximal voluntary ventilation in undernourished patients. Am
Rev Respir Dis 1982; 126: 5-8.

4. Woods JH, Erikson LW, Condon RE, Schulte WJ, Sillin LF. Post-
operative ileus: A colonic problem. Surgery 1978; 84: 527-33.

5. BragaM, Gianotti L, Gentilini S, Liotta S, Di Carlo V. Feeding
the gut early after digestive surgery: results of a nine years
experience. Clin Nutr2002; 21: 59-65.

6. Singer P, Berger MM, Van den Berghe G, Biolo G, Calder P,
Forbes A et al . ESPEN Guidelines on parenteral Nutrition:
Intensive care. Clin Nutr 2009; 28: 387-400.

7. Kreymann KG, Berger MM, Deutz NE, Hiesmayr M, Jolliet P,
Kazandjiev G et al; DGEM (German Society for Nutritional
Medicine); ESPEN (European Society for Parenteral and
Enteral Nutrition). ESPEN Guidelines on Enteral Nutrition:
Intensive care. Clin Nutr 2006; 25: 210-23.

8. McClave SA, Martindale RG, Vanek VW, McCarthy M,
Roberts P, Taylor B et al; ASPEN. Board of Directors; Ameri-
can College of Critical Care Medicine; Society of Critical Care
Medicine. Guidelines for the provision and Assessment of
Nutrition Support therapy in the Adult Critically III patient:
Society of Critical Care Medicine (SCCM) and American Soci-
ety for Parenteral and Enteral Nutrition (A.S.P.E.N.). JPEN J
Parenter Enteral Nutr2009; 33: 277-316.

9. Frankenfield D, Hise M, Malone A, Russell M, Gradwell E, Com-
pher C; Evidence Analysis Working Group. Prediction of resting
metabolic rate in critically ill adult patients: results of a systematic
review of the evidence. J Am Diet Assoc 2007; 107: 1552-61.

10. Koretz RL, Lipman TO, Klein S; American Gastroenterologi-
cal Association (AGA). Technical review on parenteral nutri-
tion. Gastroenterology 2001; 121: 970-1001.

44



20.

21.

22.

23.

24.

25.

26.

Cheatham ML, Safcsak K, Brzezinski SJ, Lube MW. Nitrogen
balance, protein loss, and the open abdomen. Crit Care Med
2007;35:127-31.

Krinsley JS. Effect of an intensive glucose management on the
mortality of critically ill adult patients. Mayo Clin Proc. 2004;
79:992-1000. Erratum in: Mayo Clin Proc 2005; 80: 1101.
Ortiz Leyba C, Gémez-Tello V, Serén Arbolea C. Requeri-
mientos de macronutrientes y micronutrientes. Nutr Hosp
2005; 20 (Suppl. 2); 13-7.

Grau T, Ruiz de Adana JC, Zubillaga S, Fuerte S, Girén C.
Estudio aleatorio de dos emulsiones grasas diferentes en la
nutricion parenteral total del enfermo quirdrgico desnutrido:
efecto sobre la morbilidad infecciosa y la mortalidad. Nutr
Hosp 2003; 18: 159-66.

Wirtitisch M, Wessner B, Spittler A, Roth E, Volk T, Bach-
mann L et al. Effect of different lipid emulsions on the immuno-
logical function in humans:a systematic review with meta-
analysis. Clin Nutr2007;26: 302-13.

Canadian Clinical practice Guidelines. Summary of topics and
Recommendations [consultado 25-7-2010]. Disponible en:
http://www criticalcarenutrition.com/docs/cpg/strev.pdf
Heller AR, Rossler S, Litz RJ, Stehr SN, Heller SC, Koch R et
al. Omega-3 fatty acids improve the diagnosis-related clinical
outcome. Crit Care Med 2006; 34: 972-9.

Berger MM, Tappy L, Revelly JP, Koletzko BV, Gepert J, Cor-
pataux JM, et al. Fish oil after abdominal aorta aneurysm
surgery. Eur J Clin Nutr2008; 62: 1116-22.

Mertes N, Grimm H, Fiirst P, Stehle P. Safety and efficacy of a
new parenteral lipid emulsion (SMoFlipid) in surgical patients:
arandomized, double-blind, multicenter study. Ann Nutr Metab
2006; 50: 253-9.

Bouletreau P, Chassard D, Allaouchiche B, Dumont JC,
Auboyer C, Bertin-Maghit M et al. Glucose-lipid ratio is a
determinant of of nitrogen balance during total parenteral nutri-
tion in critically ill patients: a prospective, randomized, multi-
center blind trial with an intention-to treat analysis. Intensive
Care Med 2005; 31: 1394-400.

Hammarqvist F, Wernerman J, Ali R, Von der Decken A, Vin-
nars E. Addition of glutamine to total parenteral nutrition after
elective abdominal surgery spares free glutamine in muscle,
counteracts the fall in muscle protein synthesis, and improves
nitrogen balance. Ann Surg 1989; 209: 455-61.

Zheng YM, Li F, Zhang MM, Wu XT. Glutamine dipeptide for
parenteral nutrition in abdominal surgery; a meta-analysis of
randomized controlled trials. World J Gastroenterol 2006; 12:
7537-41.

Dechelotte P, Hasselman M, Cynober L, Allauchiche B,
Coeffier M, Hecketsweiler B et al. L-alanyl L-glutamine dipep-
tide-supplemented total parenteral nutrition reduces infectious
complications and glucose intolerance in critically ill patients:
the French controlled randomized, double blind, multicenter
study. Crit Care Med 2006; 34: 598-604.

Estivariz CF, Griffith DP, Luo M, Szeszycki EE, Bazagan N,
Dave N et al. Efficacy of parenteral nutrition supplemented
with glutamine dipeptide to decrease hospital infections in criti-
cally ill surgical patients. JPEN J Parenter Enteral Nutr 2008;
32:389-402.

Oguz M, Kerem M, Bedirli A, Mentes BB, Sakrak O, Salman B
et al. L-alanin-L-glutamine supplementation improves the out-
come after colorectal surgery for cancer. Colorectal Dis 2007;
9:515-20.

Kumar S, Kumar R, Sharma SB, Jain BK. Effect of oral gluta-
mine administration on oxidative stress, morbidity and morta-
lity in critically ill surgical patients. Indian J Gastroenterol
2007;26:70-3.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Heys SD, Walker LG, Smith I, Eremin O. Enteral nutritional
supplementation with key nutrients in patients with critical ill-
ness and cancer: a meta-analysis of randomized controlled
clinical trials. Ann Surg 1999; 229: 467-77.

Montejo JC, Zarazaga A, Lopez-Martinez J, Urrutia G, Roque
M, Blesa AL et al. Immunonutrition in the intensive care unit. A
systematic review and consensus statement. Clin Nutr 2003;
22:221-33.

Farreras N, Artigas V, Cardona D, Rius X, Trias M, Gonzdlez
JA. Effect of early postoperative enteral immunonutrition on
wound healing in patients undergoing surgery for gastric can-
cer. Clin Nutr 2005; 24: 55-65.

Berger MM, Shenkin A. Update on clinical micronutrient supple-
mentation studies in the critically ill. Curr Opin Clin Nutr
Metab Care 2006;9: 711-6.

Avenell A, Noble DW, Barr J, Engelhardt T. Selenium supple-
mentation for critically ill adults. Cochrane Database Syst Rev
2004; 4: CD003703.

Sriram K, Lonchyna VA. Micronutrient supplementation in
adult nutrition therapy: practical considerations. JPEN J Paren-
ter Enteral Nutr2009; 33: 548-62.

Scaife CL, Saffle JR, Morris SE. Intestinal obstruction secon-
dary to enteral feedings in burn trauma patients. J Trauma
1999; 47: 859-63.

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. BMJ
2001; 323: 773-6.

Andersen HK, Lewis SJ, Thomas S. Early enteral nutrition
within 24h of colorectal surgery versus later commencement of
feeding for postoperative complications. Cochrane Database
Syst Rev 2006; 18: CD004080.

Bozzetti F, Braga M, Gianotti L, Gavazzi C, Mariani L. Post-
operative enteral versus parenteral nutrition in malnourished
patients with gastrointestinal cancer: a randomised multicentre
trial. Lancet 2001; 358: 1487-92.

Daly JM, Bonau R, Stofberg P, Bloch A, Jeevanandam M,
Morse M. Immediate postoperative jejunostomy feeding. Clini-
cal and metabolic results in a prospective trial. Am J Surg 1987,
153: 198-206.

Nguyen NQ, Chapman MJ, Fraser RJ, Bryant LK, Holloway
RH. Erythromycin is more effective than metoclopramide in
the treatment of feed intolerance in critical illness. Crit Care
Med 2007;35: 483-9.

Woodcock N, Zeigler D, Palmer MD, Buckley P, Mitchell CJ,
Mac-Fie J. Enteral versus parenteral nutrition: a pragmatic
study. Nutrition 2001; 17: 1-12.

Sandstrom R, Drott C, Hyltander A, Arfvidsson B, Scherstén T,
Wickstrom I et al. The effect of postoperative intravenous fee-
ding (TPN) on 796 outcome following major surgery evaluated
in arandomized study. Ann Surg 1993;217:185-95.

Simpson F, Doig GS. Parenteral vs. enteral nutrition in the criti-
cally ill patient: a meta-analysis of trials using the intention to
treat principle. Intensive Care Med 2005; 31:12-23.

Heyland DK, Heyland J, Dhaliwal R, Madden S, Cook D.
Canadian Clinical practice Guidelines in Critical care nutrition
[consultado 25-7-201025]. Disponible en: http://www.critical-
carenutrition.com/index.php?option=com_content&task=view
&id=17&Itemid=100

Heidegger CP, Romand JA, Treggiari MM, Pichard C. Is it now
time to promote mixed enteral and parenteral nutrition for criti-
cally ill patients? Intensive Care Med 2007; 33: 963-9.
Kreymann KG. Early nutrition support in critical care: a Euro-
pean perspective. Curr Opin Clin Nutr Metab Care 2008; 11:
156-9.

45





