PAEDRIATRIC

ANAESTHESIA

Tutorial 352

Preoperative Fasting in Children
Dr Vaishali Adiga, Anaesthetic Registrar
Anaesthetic Registrar, Guy’s & St. Thomas’ Hospital NHS Foundation Trust, UK

Dr. Isabeau Walker
Consultant Anaesthetist, Great Ormond Street Hospital for Children, UK

Edited by

Kate Wilson
Consultant Anaesthetist, Sheffield Children’s Hospital, UK

2nd May 2017

Correspondence to atotw@wfsahq.org

QUESTIONS
Before continuing, try to answer the following questions. The answers can be found at the end of the article, together
with an explanation. Please answer True or False:
1.

Food consumption in healthy subjects undergoing elective surgery increases the risk of pulmonary
aspiration by:
a. Increasing residual gastric volume
b. Decreasing gastric pH
c. Increasing gastric emptying
d. Decreasing oesophageal sphincter tone
e. In the presence of hiatus hernia

2.

Advantages of reduced duration of fasting are:
a. No increase in residual gastric volume nor reduction in gastric pH
b. Safety and improved patient wellbeing
c. Prevention of hypoglycaemia
d. Improved patient compliance
e. Reduction in post-operative nausea and vomiting

3.

Clear fluids include:
a. Water
b. Fruit juices without pulp
c. Clear tea and black coffee
d. Milk
e. Ice lollies

INTRODUCTION

Key Points
• Preoperative fasting reduces the risk of
pulmonary aspiration by allowing time for
gastric emptying.
• Regurgitation after feeds in infants less
than 6 months of age is very common due
to the higher intragastric pressure and
lower gastro-oesophageal sphincter tone.
• APAGBI Consensus guidelines currently
recommend the ‘2-4-6 rule’ for children.
• A recent study shows that there is a low
risk of aspiration in children who are
allowed to consume clear liquids up to
time of surgery,

Pre-operative fasting, which is defined as the restriction of food and
fluid intake for few hours before general anaesthesia or sedation, is
one of the cornerstones of perioperative patient safety. Induction of
anaesthesia or sedation results in a depression of the gag, cough and
swallow reflexes that normally protect the airway, placing patients at
risk of pulmonary aspiration, pneumonia and even death should
1-3
regurgitation or vomiting of gastric contents occur . The aspiration of
breast milk or infant formula in particular may result in severe damage
2
to the lungs .
Subjects are fasted before surgery in order to allow gastric emptying,
4
thus reducing the risk of pulmonary aspiration . However, prolonged
periods of fasting can cause distress, fatigue, irritability, dehydration
and biochemical or metabolic imbalances. Recently it has been
observed that a reduction in the duration of preoperative fasting is not
only safe for the patient, but also improves patient compliance,
1
cooperation and general wellbeing .
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The amount and type of food and fluid that children need preoperatively varies with age. A neonate (a baby less than
one month old) needs to be fed often with milk (breast milk, non-human milk or formula) to prevent hunger, thirst and
hypoglycaemia, while the physiological needs of the adolescent (child 12 to 18 years) are similar to those of an adult.
Children are usually starved of both food and fluid before their surgery to reduce the risk of aspiration during
2
anaesthesia .

RISK FACTORS FOR PULMONARY ASPIRATION
The mechanisms by which consumption of food and fluids in healthy subjects undergoing elective surgery can increase
the risk of pulmonary aspiration are:
i) increase in the residual gastric volume
ii) decrease in gastric pH
iii) decrease in the tone of the oesophageal sphincter
5

Fasting aims to overcome these three aspects . However, there is a lack of clarity on what should be the target gastric
volume and pH. Arbitrary critical values have been defined as a pH greater than 2.5 and volume less than 0.4 ml/kg
based on primate studies. These values are debated, with some researchers suggesting that gastric acidity is more
2
relevant than volume , while others still continue to use gastric emptying as the standard.
Gastric emptying of liquids is an exponential process, similar to drug elimination, so the stomach is never fully empty or
5
full, and hence, gastric volume might not in fact be a key criterion for pulmonary aspiration . Instead, it has been
suggested that the three most important risk factors for aspiration are:
i) emergency surgery
ii) light anaesthesia or unexpected response to stimulation
5
iii) upper or lower gastrointestinal pathology
Infants less than 6 months of age have a higher intragastric pressure and lower gastro-oesophageal sphincter tone, so
regurgitation is very common. The risk of regurgitation is further increased during inhalational induction because the
5
protective airway reflexes are less active, putting the infant at a higher risk of pulmonary aspiration . In older children
2
however, the risk of regurgitation and incidence of aspiration pneumonia are low .

ADVANTAGES OF REDUCED FASTING TIMES
Prolonged fasting in children, especially infants, can result in dehydration, hypoglycaemia, hypovolaemia, hypotension,
4
6
and other metabolic complications . Infants have limited energy reserve , and children become irritable after prolonged
5
fasting . Given that patients are often starved for much longer periods than recommended, this has resulted in a lot of
4
debate in the recent years about the usefulness of prolonged periods of fasting . Ideally, children should not be starved
for longer than absolutely necessary. Guidelines should prompt when they should be given something to eat or drink
rather than the minimum starvation period. This is particularly important for fluids.
Based on current observations, children attending for elective surgery are usually allowed to consume clear fluids up to 2
5-7
h before surgery, although some centres are allowing more liberal fasting times for clear fluids (see table 1) .
The Association of Paediatric Anaesthetists of Great Britain and Ireland (APAGBI) 2007 consensus guidelines on
perioperative fluid management in children recommend the ‘2-4-6 rule’ for children, which represents fasting times of 2
hours for fluids, 4 hours for breast milk and 6 hours for formula milk/solids for children under 6 months of age. Sweets
and lollipops are considered to be solid food, although ice-lollies made with clear juice or water can be considered as
5.
fluids Babies less than 6 months old may be offered shorter starvation times in some centres, depending on which
guidelines are being followed.
The advantages of reducing the duration of fasting are multiple. With shorter fasting times, the residual gastric volume is
6
not increased nor is the gastric pH reduced . It has been shown to be safe, improves patient wellbeing, reduces post1
8
operative nausea and vomiting , reduces the risk of hypoglycaemia and hypovolemia , and aids in smoother induction of
6
anaesthesia . Studies have shown that children who were permitted fluids up to 2 h before surgery were less thirsty and
8
hungry, more cooperative, and more comfortable compared to those who were fasted for over 6 h . Finally, this prevents
7
the need for preoperative intravenous fluid and increases the cost effectiveness of patient care .
The recommended fasting times for breast milk and formula are longer than for clear liquids- 4 hours for breast milk and
8
6 hours for formula . Milk is a liquid emulsion, but behaves more like a solid after consumption as it forms curds in the
2
stomach . Infants who are being breast-fed every 2-3 hours need to fast for longer than this (>4 hours) as breast milk
7
contains considerable amounts of fat which prolongs gastric emptying . The gastric emptying time is even longer for
8
formula or non–human milk . The most serious concern is that aspiration of breast milk or formula results in significant
7
lung injury .
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Guideline

Duration (in hours) of preoperative
fasting

Additional
recommendations

Clear
fluids/
Water
2

Breast Milk

Solids*

4

6

Chewing gum not permitted on the
day of surgery

Task Force on
Scandinavian Preoperative Fasting
9
Guidelines, 2005

2

4

6

75 ml of water allowed along with
pre-operative oral medication up to
1 h before induction of anaesthesia.
Chewing gum in any form
discouraged during the last 2 h
prior to induction

APAGBI guidelines,
10
2007

2

3 (< 6
months
old)
4 (> 6
months
old)

RCN, 2005

4

Formula

4 (< 6
months
old)
6 (> 6
months
old)

Solids
and milk

6

ESA guidelines,
11
2011
ASA guidelines,
12
2011

2

4

6

2

4

6

Canadian guidelines,
13
2014

2

4

6

If meal consists of fried or fatty
foods, or meat, a fasting time of at
least 8 h may be required
A minimum fasting duration of 8 h
recommended after a meal that
includes meat, fried or fatty foods

Swedish study,
0
4
6
14
Anderson et al.
*Solids include all non-human milk/ formula milk/ any other solid foods including light meals and sweets
RCN: Royal College of Nurses; APAGBI: Association of Paediatric Anaesthetists of Great Britain and Ireland;
ESA: European Society of Anaesthesiology; ASA: American Society of Anesthesiologists
Table 1: Summary of recommendations on paediatric preoperative fasting
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NEW EVIDENCE
In a recent Swedish study, Anderson et al. demonstrated that children could be allowed to consume fluids until taken to
the operating area, and this practice did not increase the risk of pulmonary aspiration. Elective paediatric procedures
from 2008-2013 were assessed retrospectively. In over 10,000 anaesthetic cases, only three patients had any evidence
of pulmonary aspiration. Further, none of the cases required cancellation of the surgery, ventilator support or admission
to intensive care. The authors recommend a 0-4-6 regimen instead of 2-4-6 regimen for preoperative fasting in the
13
14-15
paediatric age group . The authors suggested that the advantages of such a practice are
:
1. A contented child no longer at risk of dehydration or hypoglycaemia
2. Improved patient cooperation and compliance
3. An eliminated need to precisely manage fasting durations due to a frequently changing operating
schedule, which is overcome by allowing the child to consume fluids until time of surgery

INCONSISTENCIES IN CURRENT PRACTICE
3

Although various societies have published guidelines on preoperative fasting, clinical adoption is slow . In a survey by
Emerson, only about 75% of paediatric anaesthetists allowed children to drink clear fluids up to two hours preoperatively.
16
While with respect to breast milk, formula and other solid feeds, the practice patterns were even more varied .
Sometimes, anaesthetists permitted consumption of milk closer to the time of surgery than the guideline
17
recommendation . These observations show a lack of uniformity regarding the preoperative fasting practices. In reality,
children are frequently fasted far in excess of the recommendations.

SUMMARY
Challenges in practice can be overcome by developing local policies based on published evidence and consensus
opinion of the local anaesthetists and ward nurses. An evidence-based and patient-centric approach is important, with
periodic audits to highlight any inconsistencies. The 0-4-6 regimen could be a promising approach to preoperative fasting
in routine paediatric anaesthetic practice, but requires local audit to ensure that there are no unexpected consequences
of introducing a more liberal approach to starvation.

ANSWERS TO QUESTIONS
1.

Food consumption in healthy subjects undergoing elective surgery increases the risk of pulmonary
aspiration by:
a. True
b. True
c. False: Increase in gastric emptying decreases the gastric volume and reduces the risk of pulmonary
aspiration
d. True
e. True

2.

Advantages of reduced duration of fasting are:
a. True
b. True
c. True
d. True
e. True

3.

Clear fluids include:
a. True
b. True
c. True
d. False: Milk, an emulsion, behaves more like a solid after consumption, by forming curds in the stomach
e. True
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