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ABSTRACT 

 

Although recent reports discourage preoperative overnight fasting, many clinicians and surgeons still recommend 6-8 

hours of overnight preoperative fasting before conducting elective surgeries. On the other hand, recent guidelines 

from worldwide multiple anesthesiology societies have suggested that overnight fasting should be approached with 

flexible durations and proper techniques. Many complications can result from prolonged fasting and preoperative 

starvation as the duration of fasting usually lasts for more than 12 hours secondary to intraoperative surgical delays. 

In this literature review, the aim was to discuss the current evidence from studies in the literature about the effect of 

preoperative starvation and the effect of carbohydrate (CHO) loading on the clinical outcomes of patients. We have 

noticed that gastric aspiration and respiratory damage can be prevented by preoperative fasting. However, this can 

lead to the development of other complications such as insulin resistance, a fierce immune response and exaggerated 

release of acute-phase reactants which might lead to severe organ damage and worsened patient’s prognosis. 

Accordingly, CHO loading should be carefully approached to properly intervene against these cases to enhance the 

prognosis of the prospective surgeries and the quality of care for patients.  
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INTRODUCTION 

Recent evidence-based investigations have reported that 

reduced preoperative fasting before surgical operations 

can significantly decrease the morbidity of these patients 

and reduce the length of hospital stay, depending on 

multimodal protocols and systemic approaches.1-4 

Introducing preoperative overnight fasting was done 

when the anesthetic instruments were still non-advanced 

to induce gastric emptying and to intervene against the 

potential adverse events as aspiration and vomiting are 

leading to respiratory damage.5,6 Additionally, overnight 

fasting was suggested based on a previous investigation 

that studied respiratory damage following gastric 

aspiration during anesthesia.7 Although recent reports 

discourage this practice, many clinicians and surgeons 

still recommend 6-8 hours of overnight preoperative 

fasting before conducting elective surgeries.6,8 On the 

other hand, recent guidelines from worldwide multiple 

anesthesiology societies suggest that overnight fasting 

should be approached with flexible durations and proper 

techniques.9,10 

Many complications can result from prolonged fasting 

and preoperative starvation as the duration of fasting 

usually lasts for more than 12 hours secondary to 

intraoperative surgical delays.11 Among the reported 

effects, insulin resistance exaggerated immune response 

and acute phase reactions have been reported to induce 

serious damage to the body and multiple organs (Figure 

1).12 These adverse events can be successfully prevented 

by CHO loading which was also reported to be very 

efficacious in these situations. In this literature review, 

the aim was to discuss the current evidence from studies 

in the literature about the effect of preoperative starvation 

and the effect of CHO loading on the clinical outcomes of 

patients. 

 

Figure 1: Effect of surgery and preoperative fasting 

on the postoperative events as insulin resistance and 

acute phase reactions.46 

Methodology 

A systematic search was conducted to identify relevant 

studies in the following databases: PubMed, Medline, 

Web of Science, Embase, Google Scholar and Scopus. 

The following search terms were used (prolonged 

starvation or starvation) and (preoperatively or 

perioperatively) and (carbohydrate loading). The 

reference lists were manually searched to identify 

additional relevant studies meeting inclusion criteria. We 

included any study that reports effect of prolonged 

starvation on the body preoperatively and the role of 

carbohydrate loading. No restrictions were applied. 

DISCUSSION 

Gastric aspiration and respiratory damage 

Previous studies have demonstrated the potential 

development of serious complications that might even be 

life-threatening. Aspiration and pulmonary damage are 

two common events that might need urgent interference 

to enhance the prognosis of the affected patients. 

Nevertheless, the amount and duration of aspiration is a 

key factor that determines the severity of the condition 

and the proper management approaches. A previous 

investigation by Roberts et al has reported that the acidity 

of the aspired gastric juice should not be more than 2.5 

and the amount of aspiration should be more than 25 ml 

or >0.4 ml/kg to cause aspiration.13 However, it has been 

previously demonstrated that the results of the previous 

investigation should not be validated in humans because 

the results were obtained from an investigation that was 

done on one rhesus monkey.14 In the same context, 

previous investigations that were conducted on other 

experimental animals also reported a higher limit of 

aspiration to cause significant pulmonary damage, being 

50 ml or 0.8 ml/kg.15 Moreover, although the same 

findings are hard to be obtained from human 

investigations, a recent study reported that the standard 

limit of the aspired gastric contents should not be more 

than 1.5 ml/kg to avoid the development of significant 

pulmonary damage. However, these findings were 

reported to be limited by the low prevalence and 

incidence of gastric aspiration in the investigated 

population.16 The prevention of gastric aspiration can be 

simply achieved by reducing the acidity of the gastric 

juice and contents. Nonetheless, this cannot be achieved 

by the administration of water only and it has been 

demonstrated that pharmacological interventions as the 

administration of H2 antagonists can effectively reduce it 

and alleviate the severity of the condition.17 Reducing the 

gastric volume is also another challenge to reduce the 

burden of aspiration. Previous investigations have noticed 

an inverse correlation between the caloric content of the 

consumed drinks and the process of gastric emptying. For 

instance, water is the fastest while drinks with an 

estimated caloric content of 330 kcal are usually slower 

than other drinks with an estimated caloric content of 220 

kcal.18 The duration of gastric emptying and fasting has 
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also been previously investigated as previous studies have 

demonstrated that 15 minutes of fasting is an adequately 

estimated half-life for water to be emptied, while for beef 

extracts and milk with tea, 20 and 25 minutes have been 

reported for both, respectively.19,20 Therefore, it has been 

previously suggested that patients should be fasting for at 

least one hour perioperatively to avoid the development 

of complications.21 

Insulin resistance 

Previous studies have demonstrated the potential 

development of insulin resistance in some patients post-

operatively following elective surgeries, which is very 

high on the first day and might last for up to 2 or 3 weeks 

and is directly proportional with the severity of traumas 

that are induced during the surgery.22 Insulin resistance 

usually refers to the presence of an underlying severe 

metabolic stress and is also an indicator of recovery 

following elective surgeries.23 The appropriate 

management of serum glucose levels is important for the 

prognosis of the procedure and the safety of the patients 

as hyperglycemia might represent a significant risk factor 

for the development of severe morbidity and might even 

lead to mortality.24,25 Moreover, many factors have been 

previously reported to affect the development of insulin 

resistance. These include duration of starvation and 

preoperative fasting, muscular activities postoperatively, 

pain management approaches, and the approached 

surgical techniques during the procedure.26-30 Moreover, it 

is now widely known that insulin resistance can occur 

preoperatively due to prolonged starvation, which might 

lead to the development of severe metabolic stress and 

aggravate the severity of the underlying trauma. 

Immune response and acute phase reactions 

Exaggerated fasting and preoperative starvation can 

significantly induce the release of inflammatory 

mediators and acute-phase reactants postoperatively. In 

addition, it has been reported that the administration of 

CHO-oral supplementations amid the surgery by two or 

three hours might prevent the development of 

complications secondary to these events.31,32 In a previous 

randomized double-blinded investigation, Zelić et al 

included 40 patients that underwent large bowel resection 

for bowel cancer to find the best way to administer CHO 

load and the effect of different three regimens on the 

postoperative complications.32 The authors have reported 

that the patients were divided into two groups including 

patients that received oral CHO two hours before the 

surgery or the night before it and other patients that did 

not receive any CHO oral supplementations. The authors 

reported that the levels of interleukin-6 (IL-6) were 

significantly postoperatively lower in the group that 

received CHO supplementation. The authors also reported 

that the postoperative levels of IL-10 significantly 

increased among patients in the group that received oral 

CHO drinks amid the surgery. However, the authors 

reported that none of the study groups had higher rates of 

complications or prolonged hospital stays following the 

performed surgeries. Accordingly, it has been previously 

suggested that the administration of preoperative CHO 

drinks can significantly reduce the severity of the 

inflammatory response and can enhance the prognosis of 

the surgeries and reduce the frequency of complications. 

These findings were indicated by a previous meta-

analysis which analyzed the results of six studies that 

included patients that underwent colorectal-cancer-related 

operations, following the guidelines of the enhanced 

recovery after surgery multimodal protocol.4 Another 

randomized controlled trial was also conducted within the 

orthopedic surgical settings to assess the expression of the 

human leukocyte antigen (HLA)-DR on monocytes and 

found that the degree and severity of immune response 

following surgeries were significantly associated with the 

duration of preoperative starvation and fasting. It was 

significantly noticed that the expression of the HLA-DR 

on monocytes was associated with sustained 

postoperative levels as assessed in patients that received 

CHO supplementations amid the surgery, while the 

expression significantly decreased following the surgery 

in starving patients before the surgery.33 In the same 

context, it was reported that decreased HLA-DR 

expression on monocytes was significantly associated 

with increased rates of infections among prospective 

patients.34 

Following trauma, inflammation can be significantly 

present and can be significantly associated with major 

healing features. However, it has also been previously 

reported that exaggerated inflammatory reactions can be 

harmful leading to significant multiple organ damage that 

might even end up with death.35 Many inflammatory 

mediators can be found circulating the body and within 

the traumatized area, playing a significant role in tissue 

repair and healing. Cytokines are one of the commonest 

inflammatory mediators and acute phase reactants that are 

frequently observed during these events. Although the 

actions of cytokines are usually limited to the site of 

trauma, it has been previously reported that these 

mediators can pave the way to systematic changes 

secondary to the presence of trauma. Besides, it has also 

been observed that cytokines also play a significant role 

in the release of other inflammatory mediators and acute-

phase proteins including the C-reactive protein and 

interleukins.36 

Role of CHO loading 

Among the significant changes that occur following 

surgeries, metabolic abnormalities have been previously 

investigated to play a major part in postoperative 

pathology. Hyperglycemia, insulin resistance and protein 

loss have been reported to be the main metabolic 

postoperative changes that occur secondary to the 

pituitary and sympathetic stimulation.36 It has been 

reported that some of these changes, especially insulin 

resistance might worsen the prognosis leading to an 

increased hospital stay and more frequent mortality 
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rates.23,37 The role of preoperative CHO loading is 

important to enhance the prognosis of post-operative 

complications and has been extensively reported by many 

investigations and was primarily noticed in endurance 

athletes. The potential beneficial role that CHO loading is 

mainly attributable to increased stores of muscle glycogen 

leading to increased performance of muscles during 

endurance exercises at a rate of 75-80% of the potential 

maximum O2 consumption by the same muscles.38-40 

Ljungqvist et al reported that the effect of insulin 

resistance can be ameliorated by the overnight 

administration of intravenous glucose infusions followed 

by CHO drinks.41 However, it was reported that the 

clinical benefits from reduced insulin resistance following 

CHO loading were not significant, although many 

investigations have reported the potential beneficial role 

that CHO administration might play in enhancing 

postoperative insulin sensitivity. Many studies have been 

published to assess the effect of CHO loading on patients’ 

outcomes and length of hospital stay. A meta-analysis 

reported that the effect of CHO loading was 

nonsignificant in reducing the length of hospital stay 

which was 1.08 days for major abdominal surgeries with 

no apparent benefits for minor or orthopedic surgeries 

which have been reported to have an expected length of 

hospital stay that is less than two days.42 Another recent 

meta-analysis reported that the total reduction in hospital 

stay was even shorter, being only 0.3 days following 

CHO loading. However, the same study also found that 

the benefit with CHO loading was extended to 1.7 days 

with major abdominal surgeries.43 Another meta-analysis 

compared the effect of CHO loading with small versus 

larger doses versus fasting. The authors found that a small 

reduction of 0.4 and 0.2 days was noticed with the normal 

and lower doses, respectively, as the authors compared 

them with fasting. However, no significant reduction was 

noticed for the two regimens when the authors compared 

them with placebo or water.44 Therefore, it was suggested 

that the role of CHO loading is not significant and the 

estimated reduction in the length of hospital stay among 

the different investigations might be attributable to other 

factors as enhanced in-hospital care for these patients.45  

CONCLUSION  

In this study, it has discussed the different potential 

effects of preoperative starvation on the postoperative 

outcomes and the effect of CHO loading on the clinical 

parameters. Additionally, gastric aspiration and 

respiratory damage can be prevented by preoperative 

fasting. However, this can lead to the development of 

other complications such as insulin resistance, a fierce 

immune response, and exaggerated release of acute-phase 

reactants which might lead to severe organ damage and 

worsened patient’s prognosis. Accordingly, CHO loading 

should be carefully approached to properly intervene 

against these cases and to enhance the prognosis of the 

prospective surgeries and the quality of care for patients. 
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