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Abstract
Preoperative fasting is mandatory before anesthesia to 
reduce the risk of aspiration. However, the prescribed 
6-8 h of fasting is usually prolonged to 12-16 h for var-
ious reasons. Prolonged fasting triggers a metabolic re-
sponse that precipitates gluconeogenesis and increases 
the organic response to trauma. Various randomized 
trials and meta-analyses have consistently shown that 
is safe to reduce the preoperative fasting time with a 
carbohydrate-rich drink up to 2 h before surgery. Ben-
efits related to this shorter preoperative fasting include 
the reduction of postoperative gastrointestinal discom-
fort and insulin resistance. New formulas containing 
amino acids such as glutamine and other peptides are 
being studied and are promising candidates to be used 
to reduce preoperative fasting time.
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INTRODUCTION
Preoperative fasting is mandatory before general anesthesia. 
The main reason for preoperative midnight fasting is to 
reduce the volume and acidity of  stomach contents, thus 
decreasing the risk of  regurgitation/aspiration recognize 
as Mendelson syndrome[1]. This policy, instituted after 
world war Ⅱ, changed the simple practical fasting guide­
lines published by Lister in 1883 who quoted: “While it 
is desirable that there should be no solid matter in the 
stomach when chloroform is administered, it will be found 
very salutary to give a cup of  tea or beef-tea about 2 h 
previously”[2].

In the era of  evidence based medicine however, there 
are no scientific reasons to keep a patient in prolonged 
preoperative fasting. This routine was questioned and 
shown to be unnecessary for most patients. As a result, 
many anesthesia societies have changed their guidelines 
and currently recommend intake of  clear fluids up until 2 h 
before surgery and anesthesia[3]. Accordingly, the European 
Society for Clinical Nutrition and Metabolism (ESPEN) 
recommended, with grade A of  evidence, a carbohydrate-
rich drink 2 h before anesthesia[4,5].

Practice, however, is usually slow to change. Both 
clinicians and patients believe that fasting from midnight 
is safer. However the fasted state at the time of  opera­
tion has recently been shown to represent an additional 
stress[6]. Prolonged preoperative fasting in abdominal sur­
gery results in a marked increase of  insulin resistance[7,8]. 
This modification of  normal metabolism rapidly takes 
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place after trauma in 1-2 d and lasts for 2-4 wk in uncom­
plicated abdominal surgery. A pronounced insulin resis­
tance has been demonstrated immediately after comple­
tion of  surgery[9,10]. Both the metabolic response and the 
degree of  insulin resistance following abdominal surgery 
are related to the magnitude of  the surgery performed[11] 
and usually last until the recovery of  the patient[12]. Indeed, 
a positive correlation exists between postoperative insulin 
resistance and length of  hospital stay[12,13].

METABOLIC RESPONSE TO FASTING
Metabolic response to surgery and other trauma involves an 
increased metabolic rate and a state of  hyper metabolism[14]. 
Thus, substrate oxidation is markedly increased, resulting 
in an accelerated catabolic situation characterized by a 
net breakdown of  glycogen, fat and protein. Although 
insulin levels are often increased, blood glucose levels 
also increase due to the developed insulin resistance. The 
insulin/glucagon ratio is reduced, resulting in an increased 
gluconeogenesis[11]. Conventional preoperative fasting time 
may aggravate insulin resistance and influence the elevation 
of  glycemia[15], especially because it is frequently longer 
than the expected 6-8 h and may be as long as 10-16 h[16]. 
Additionally, overnight fasting may cause variable degrees 
of  dehydration depending on the ultimate duration of  the 
fasting period.

SAFETY IN SHORTER PREOPERATIVE 
FASTING
Several randomized controlled studies[17-21] and meta-
analyses[22,23] in otherwise healthy adults scheduled for 
elective surgery have documented that oral intake of  water 
and other clear fluids (tea, coffee, soda water, apple and 
pulp-free orange juice) up to 2 h before induction of  anes­
thesia does not increase gastric fluid volume or acidity. A 
carbohydrate rich beverage was found to be useful for this 
purpose 2 h before surgery. This seems to be the case not 
only in major operations. Faria et al[24] (2009) studied adult 
women scheduled to undergo elective laparoscopic chole­
cystectomy and randomized them to either conventional 
preoperative fasting of  8 h or to receive 200 mL of  a car­
bohydrate beverage containing 12.5% of  maltodextrin 2 h 
before operation. They concluded that the abbreviation of  
the period of  preoperative fasting diminishes insulin resis­
tance and the organic response to trauma.

Scintigraphic studies showed that gastric emptying 
was complete within 2 h after intake of  this drink[25]. 
The amount of  energy in this beverage was enough to 
increase insulin to levels seen after a mixed meal and 
insulin action enhanced by about 50% was shown 2-3 h 
after intake[15]. Furthermore, randomized studies involving 
either preoperative glucose intravenous infusion or the 
carbohydrate-rich beverage showed that postoperative 
insulin resistance may be reduced by about 50% when 
preoperative fasting is avoided[9,10,26,27]. A recent meta-
analysis included 38 randomized controlled trials involving 

"healthy" adult participants who were not considered to 
be at increased risk of  regurgitation or aspiration during 
anesthesia. There was no evidence to suggest a shortened 
fluid fast results in an increased risk of  aspiration, regurgi­
tation or related morbidity compared with the standard 
"nil by mouth from midnight" fasting policy[28]. 

However, it is important to clarify that fasting from 
solids 6-8 h before an elective operation is mandatory. 
Moreover, a carbohydrate drink 2 h before operation has 
important limits. Patients with any gastrointestinal motility 
disorder such as gastroparesis, mechanical obstruction of  
the gastrointestinal tract, gastro-esophageal reflux, and 
morbid obesity are examples of  contra-indications of  this 
protocol[16,17,23].

NEW FORMULAS FOR PREOPERATIVE 
BEVERAGES 
New formulas of  preoperative drinks containing either 
amino acids (glutamine) or peptides (soy peptides) have 
being studied[29,30]. Glutamine (15 g) plus carbohydrate in 
300 mL or 400 mL of  water seems to be safe to give 3 h  
preoperatively in healthy volunteers based on stomach emp­
tying time. A drink containing soy peptide given to patients 
admitted for elective bowel resections has been shown to be 
safe. There was no difference in gastric emptying time be­
tween the carbohydrate group (12.5 g/100 mL carbohydrate 
drink) and carbohydrate/peptide group (12.5 g/100mL car­
bohydrate and 3.5 g/100 mL of  hydrolyzed soy protein)[30]. 
More research is necessary to determine the effects of  clear 
liquids with amino acid or hydrolyzed protein in metabolic 
response and insulin sensitivity after surgery. 

POSTOPERATIVE DISCOMFORT
The best performance of  insulin sensitivity after surgery 
with the protocol of  abbreviation of  preoperative fasting 
has been shown to be due to reduced peripheral glucose 
uptake and oxidation in the early postoperative phase. This 
decrease in insulin resistance is likely to be important for the 
outcome of  the patient because this helps control glucose 
levels during the postoperative phase. In postoperative 
patients in need of  a high dependency unit or intensive 
care, studies have shown that, when glucose is controlled 
by intensive insulin therapy, mortality and morbidity are 
markedly decreased[31].

In addition, data suggests that postoperative discomfort 
can be reduced in patients given a carbohydrate-rich beve­
rage preoperatively. de Aguilar-Nascimento et al[32] (2007) 
conducted a trial with 60 women having a cholecystectomy 
who were randomized to receive preoperative oral carbohy­
drates and concluded that the carbohydrate drink diminished 
gastrointestinal discomfort (vomiting and abdominal 
distensions) and reduced the length of  stay. Abbreviation 
of  preoperative fasting seems to have a beneficial effect 
with regard to perioperative thirst, hunger, anxiety[33] and 
muscle strength[29]. Patients undergoing elective cardiac 
surgery treated with the same preoperative fasting protocol 
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were less thirsty compared with controls and required 
less intraoperative inotropic support after initiation of  
cardiopulmonary bypass weaning in one study[34].

Optimizing postoperative with fast-track or multimodal 
recovery programs have led to reduced patient morbidity 
and mortality after major surgery[35,36]. Such patient care 
protocols include elements such as no bowel preparation, 
no preoperative fasting and use of  epidural anesthesia; 
measures aimed at reducing surgical stress, optimizing 
postoperative analgesia and adjusting postoperative care 
to reduce complication rates and costs[37]. Prospective 
randomized trials in colorectal operations showed that 
fast-track programs are superior compared to traditional 
care[38,39].

In summary, avoiding fasting before surgery markedly 
reduces postoperative insulin resistance which has beneficial 
effects on postoperative glucose and protein metabolism. 
It seems that the overnight fasting routine is about to 
come to an end in most modern medical societies, at least 
with regard to the recommendation of  clear fluids with 
carbohydrate. However the dogma of  npo after midnight 
may last for more years or decades to come, despite the 
overwhelming evidence of  safety and benefits in reducing 
preoperative fasting time.

REFERENCES
1	 Mendelson CL. The aspiration of stomach contents into the 

lungs during obstetric anesthesia. Am J Obstet Gynecol 1946; 
52: 191-205

2	 Lister J. On anaesthetics, part III. In: Holmes' system of 
surgery. Vol 3, 3rd ed. London: Longmans Green and 
Company, 1883

3	 Ljungqvist O, Søreide E. Preoperative fasting. Br J Surg 
2003; 90: 400-406

4	 Weimann A, Braga M, Harsanyi L, Laviano A, Ljungqvist 
O, Soeters P, Jauch KW, Kemen M, Hiesmayr JM, Horbach 
T, Kuse ER, Vestweber KH. ESPEN Guidelines on Enteral 
Nutrition: Surgery including organ transplantation. Clin 
Nutr 2006; 25: 224-244

5	 Braga M, Ljungqvist O, Soeters P, Fearon K, Weimann 
A, Bozzetti F. ESPEN Guidelines on Parenteral Nutrition: 
surgery. Clin Nutr 2009; 28: 378-386

6	 Ljungqvist O, Nygren J, Hausel J, Thorell A. Preoperative 
nutrition therapy–novel developments. Scand J Nutr 2000; 
44: 3–7

7	 Nygren J, Thorell A, Brismar K, Karpe F, Ljungqvist O. Short-
term hypocaloric nutrition but not bed rest decrease insulin 
sensitivity and IGF-I bioavailability in healthy subjects: the 
importance of glucagon. Nutrition 1997; 13: 945-951

8	 Svanfeldt M, Thorell A, Brismar K, Nygren J, Ljungqvist O. 
Effects of 3 days of "postoperative" low caloric feeding with 
or without bed rest on insulin sensitivity in healthy subjects. 
Clin Nutr 2003; 22: 31-38

9	 Nygren JO, Thorell A, Soop M, Efendic S, Brismar K, Karpe 
F, Nair KS, Ljungqvist O. Perioperative insulin and glucose 
infusion maintains normal insulin sensitivity after surgery. 
Am J Physiol 1998; 275: E140-E148

10	 Soop M, Nygren J, Myrenfors P, Thorell A, Ljungqvist O. 
Preoperative oral carbohydrate treatment attenuates immediate 
postoperative insulin resistance. Am J Physiol Endocrinol Metab 
2001; 280: E576-E583

11	 Thorell A, Efendic S, Gutniak M, Häggmark T, Ljungqvist O. 
Development of postoperative insulin resistance is associated 
with the magnitude of operation. Eur J Surg 1993; 159: 593-599

12	 Thorell A, Efendic S, Gutniak M, Häggmark T, Ljungqvist O. 
Insulin resistance after abdominal surgery. Br J Surg 1994; 81: 
59-63

13	 Thorell A, Nygren J, Ljungqvist O. Insulin resistance: a marker 
of surgical stress. Curr Opin Clin Nutr Metab Care 1999; 2: 69-78

14	 Nygren J, Thorell A, Efendic S, Nair KS, Ljungqvist O. Site of 
insulin resistance after surgery: the contribution of hypocaloric 
nutrition and bed rest. Clin Sci (Lond) 1997; 93: 137-146

15	 Svanfeldt M, Thorell A, Hausel J, Soop M, Nygren J, Ljungqvist 
O. Effect of "preoperative" oral carbohydrate treatment on 
insulin action--a randomised cross-over unblinded study in 
healthy subjects. Clin Nutr 2005; 24: 815-821

16	 de Aguilar-Nascimento JE, Bicudo-Salomão A, Caporossi C, 
Silva RM, Santos TP. Enhancing surgical recovery in Central-
West Brazil: The ACERTO protocol results. Eur J Clin Nutr 
Metab 2008; 3: e78-e83

17	 Maltby JR, Sutherland AD, Sale JP, Shaffer EA. Preoperative 
oral fluids: is a five-hour fast justified prior to elective surgery? 
Anesth Analg 1986; 65: 1112-1116

18	 Phillips S, Hutchinson S, Davidson T. Preoperative drinking 
does not affect gastric contents. Br J Anaesth 1993; 70: 6-9

19	 Maltby JR, Koehli N, Ewen A, Shaffer EA. Gastric fluid 
volume, pH, and emptying in elective inpatients. Influences of 
narcotic-atropine premedication, oral fluid, and ranitidine. Can 
J Anaesth 1988; 35: 562-566

20	 Maltby JR, Lewis P, Martin A, Sutheriand LR. Gastric fluid 
volume and pH in elective patients following unrestricted 
oral fluid until three hours before surgery. Can J Anaesth 
1991; 38: 425-429

21	 Søreide E, Holst-Larsen H, Reite K, Mikkelsen H, Søreide 
JA, Steen PA. Effects of giving water 20-450 ml with oral 
diazepam premedication 1-2 h before operation. Br J Anaesth 
1993; 71: 503-506

22	 Søreide E, Strømskag KE, Steen PA. Statistical aspects in 
studies of preoperative fluid intake and gastric content. Acta 
Anaesthesiol Scand 1995; 39: 738-743

23	 Practice guidelines for preoperative fasting and the use of 
pharmacologic agents to reduce the risk of pulmonary aspira
tion: application to healthy patients undergoing elective 
procedures: a report by the American Society of Anesthesiologist 
Task Force on Preoperative Fasting. Anesthesiology 1999; 90: 
896-905

24	 Faria MS, de Aguilar-Nascimento JE, Pimenta OS, Alvarenga 
LC Jr, Dock-Nascimento DB, Slhessarenko N. Preoperative 
fasting of 2 hours minimizes insulin resistance and organic 
response to trauma after video-cholecystectomy: a randomized, 
controlled, clinical trial. World J Surg 2009; 33: 1158-1164

25	 Nygren J, Thorell A, Jacobsson H, Larsson S, Schnell PO, 
Hylén L, Ljungqvist O. Preoperative gastric emptying. Effects 
of anxiety and oral carbohydrate administration. Ann Surg 
1995; 222: 728-734

26	 Ljungqvist O, Thorell A, Gutniak M, Häggmark T, Efendic 
S. Glucose infusion instead of preoperative fasting reduces 
postoperative insulin resistance. J Am Coll Surg 1994; 178: 
329-336

27	 Nygren J, Soop M, Thorell A, Efendic S, Nair KS, Ljungqvist 
O. Preoperative oral carbohydrate administration reduces 
postoperative insulin resistance. Clin Nutr 1998; 17: 65-71

28	 Brady M, Kinn S, Stuart P. Preoperative fasting for adults to 
prevent perioperative complications. Cochrane Database Syst 
Rev 2003; CD004423

29	 Henriksen MG, Hessov I, Dela F, Hansen HV, Haraldsted 
V, Rodt SA. Effects of preoperative oral carbohydrates and 
peptides on postoperative endocrine response, mobilization, 
nutrition and muscle function in abdominal surgery. Acta 
Anaesthesiol Scand 2003; 47: 191-199

30	 Lobo DN, Hendry PO, Rodrigues G, Marciani L, Totman JJ, 
Wright JW, Preston T, Gowland P, Spiller RC, Fearon KC. 
Gastric emptying of three liquid oral preoperative metabolic 
preconditioning regimens measured by magnetic resonance 
imaging in healthy adult volunteers: a randomised double-

59WJGS|www.wjgnet.com March 27, 2010|Volume 2|Issue 3|

de Aguilar-Nascimento JE et al . Reducing preoperative fasting time



blind, crossover study. Clin Nutr 2009; 28: 636-641
31	 van den Berghe G, Wouters P, Weekers F, Verwaest C, 

Bruyninckx F, Schetz M, Vlasselaers D, Ferdinande P, Lauwers 
P, Bouillon R. Intensive insulin therapy in the critically ill 
patients. N Engl J Med 2001; 345: 1359-1367

32	 de Aguilar-Nascimento JE, Dock-Nascimento DB, Faria 
MSM, Maria EV, Yonamine F, Silva MR, Adler T. Ingestão 
pré-operatória de carboidratos diminui a ocorrência de 
sintomas gastrointestinais pós-operatórios em pacientes 
submetidos à colecistectomia. ABCD Arq Bras Cir Dig 2007; 
20: 77-80

33	 Hausel J , Nygren J, Lagerkranser M, Hellström PM, 
Hammarqvist F, Almström C, Lindh A, Thorell A, Ljungqvist O. 
A carbohydrate-rich drink reduces preoperative discomfort in 
elective surgery patients. Anesth Analg 2001; 93: 1344-1350

34	 Breuer JP, von Dossow V, von Heymann C, Griesbach M, 
von Schickfus M, Mackh E, Hacker C, Elgeti U, Konertz W, 
Wernecke KD, Spies CD. Preoperative oral carbohydrate 
administration to ASA III-IV patients undergoing elective 
cardiac surgery. Anesth Analg 2006; 103: 1099-1108

35	 Fearon KC, Ljungqvist O, Von Meyenfeldt M, Revhaug 
A, Dejong CH, Lassen K, Nygren J, Hausel J, Soop M, 
Andersen J, Kehlet H. Enhanced recovery after surgery: a 
consensus review of clinical care for patients undergoing 
colonic resection. Clin Nutr 2005; 24: 466-477

36	 de Aguilar-Nascimento JE, Bicudo-Salomão A, Caporossi 
C, de Melo Silva R, Cardoso EA, Santos TP. Acerto pós-
operatório: avaliação dos resultados da implantação de um 
protocolo multidisciplinar de cuidados peri-operatórios em 
cirurgia geral. Rev Col Bras Cir 2006; 33: 181-188

37	 Kehlet H, Wilmore DW. Multimodal strategies to improve 
surgical outcome. Am J Surg 2002; 183: 630-641

38	 Anderson AD, McNaught CE, MacFie J, Tring I, Barker 
P, Mitchell CJ. Randomized clinical trial of multimodal 
optimization and standard perioperative surgical care. Br J 
Surg 2003; 90: 1497-1504

39	 Gatt M, Anderson AD, Reddy BS, Hayward-Sampson P, 
Tring IC, MacFie J. Randomized clinical trial of multimodal 
optimization of surgical care in patients undergoing major 
colonic resection. Br J Surg 2005; 92: 1354-1362

S- Editor  Li LF    L- Editor  Roemmele A    E- Editor  Yang C

60WJGS|www.wjgnet.com March 27, 2010|Volume 2|Issue 3|

de Aguilar-Nascimento JE et al . Reducing preoperative fasting time


