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Abstract 
 

Introduction: Reduction in blood sugar and prolong the duration of fasting in infants and 
children’s surgery have many damages. The aim of this study is to determine the affecting 
factors on the reduction of fasting blood sugar before an elective surgery for children. 

Methods: This study is a randomized single-blind clinical trial and examining the patients that are 
performed on 60 children for undergoing elective surgery and the effect of age variables and duration 
of fasting on fasting blood sugar before induction of anesthesia was reviewed. Children were divided 
into seven groups based on fasting duration and were divided into four groups based on the age. 
Clotted blood sugar levels before induction of anesthesia and injecting of serum were examined. The 
information was analyzed by using descriptive statistics and t-test with SPSS software. 

Results: The highest incidence of hypoglycemia (blood sugar of 59-50) was observed in 
children aged above 5 years (35.7%) and during the fasting hours more than 10.5 hours 
(40%). The impact of age and hours of fasting variables on blood sugar was statistically 
significant (P>0.0001). 

Conclusion: The causes of hypoglycemia are with increasing age, duration of fasting, likely 
less attention to children’s clinical signs and hypoglycemia behavior, lack of adequate and proper 
fluids alternatives, giving lower risk and higher tolerance in older children to prolong fasting 
duration. It is recommended to prepare a checklist of clinical symptoms and behaviors in children 
and specified times before, during and after surgery shall be assessed and monitored. In addition, 
the fasting tolerance duration should be reviewed and new review and guide should be 
announced for the volume, type and duration of fluid intake before surgery in children. Obstacles 
to increase the waiting duration for patients’ surgery must be reviewed and eliminated. 
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Introduction: 

The goals of anesthesia are Conscious perception, 
physiological responses, noxious stimulation, 

physiological and metabolic stability in surgeries (1). 
For this reason, reviewing, evaluating and examining 
before the surgery in children who need surgery are the 
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major tasks for doctors, nurses, surgeons and anesthesia 
specialist to create the ideal conditions for the surgery 
and reduce postoperative complications as well (2-4). 

Checking the blood fasting sugar levels and 
ensuring the NIL BY MOUTH (nulla per os) in 
children is the objective that repeatedly should be 
performed by all team members of nurses, surgery 
and anesthesia. Because, the purpose of fasting is to 
reduce the volume and acidity of stomach contents 
and reduce the dangers of Gastro esophageal 
reflux/aspiration. Food deprivation before the 
operation, and its prolonged due to the large 
number of patients scheduled for surgery and 
inappropriate programing, will cause hypoglycemia 
in children (4). Studies show that children due to 
fasting overnight and its prolonged, will easily have 
the thirsty feeling, dehydration and hypoglycemia 
(5,6). 

Preoperative fasting for several hours long can 
activate blood sugar mutual adjustment system and 
the incidence of hyperglycemia. In addition, 
surgical stress alone can cause increased blood 
sugar and exacerbate hyperglycemia. 
Hypoglycemia and Hyperglycemia, both are 
dangerous for children (6). 

Because the mechanism of blood sugar mutual 
regulation has not fully developed in infants and 
children than in adults and children are not able to 
maintain blood sugar levels within the suitable 
range. They are at risk in progressing towards 
hypoglycemia (6-10). 

In addition, the anesthesia process because the 
patient is not awake, can hide the signs and 
symptoms of hypoglycemia during surgery and 
leave it without treatment (10). Lack of attention to 
the dangers of low blood sugar before, during and 
after surgery alone can effect on surgical outcomes 
(11). Moreover, it has irreparable short-term and 
long-term risks in any age (1,11,12). Nausea and 
severe vomiting after the surgery can be caused by 
hypoglycemia (10). 

The definitive diagnosis of hypoglycemia is 
based on Wippel's Triad, which consists of: Signs 
and symptoms of low blood sugar, low levels of 
plasma glucose and improving the symptoms after 
raising the blood sugar (13,14). 

Studies have shown that the signs and symptoms 
of hypoglycemia between different people and even 
at different times in a person can be varied (15). So 

far, the researchers were not able to identify the 
minimum blood sugar level that keeps the glucose 
transferring from the blood- brain barrier and take 
the glucose to the brain cells (8). 

Although short-term and asymptomatic 
hypoglycemia prognosis is good and changes will 
disappear with hypoglycemia treatment (1), but its 
recur may happen quickly that given the 
vulnerability of the brain in the long hypoglycemia, 
glucose levels in plasma should be returned to 
normal limit quickly and should be prevented the 
recurrence of its attacks (11). Because the brain 
development during this period is very quick and 
lack of sufficient glucose causes severe, permanent 
and irreparable lesions. 

Therefore, its recognition, management and 
treatment, especially in infants and children before 
and during surgery is one of the most important 
health care measures (1,16-18) and it seems that this 
issue and its significance in patients, particularly in 
children do not get enough attention, so the 
researchers have examined the affecting factors on 
the probability of hypoglycemia occurrence. 
 

Methods: 

Case Series method and randomized single-blind 
clinical trial is carried out in this study. The effect 
of age variables and the duration of fasting on 
fasting blood sugar before the induction of 
anesthesia were examined. The study was carried 
out on patients who referred to three hospitals of 
Khalili, Namazi and Shahid Chamran University of 
Medical Sciences in Shiraz, for elective surgery. 
The number of selected people was 60 patients that 
have the condition to enter the research. The 
entering conditions include 1. Being a candidate for 
elective surgery, 2. Not having inner gland and 
endocrine and metabolic diseases, 3. Age less than 
6 years, 4. The minimum time of fasting before the 
surgery is 5.5 hours. Exclusion criteria of the study 
were the diagnosis of endocrine, metabolic diseases 
and the patient’s exist for the fasting state. People 
under the study were divided into four groups in 
terms of age (up to the age of 6 years old) and in 
terms of the total fasting time until induction of 
anesthesia were divided into seven groups based on 
recording the last time to eat before surgery, 
according to staff and patient companions. 
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During the study, ethical issues were considered 
and relevant information to patients in the study was 
preserved, and no additional cost was imposed on 
the patient on the day of study and the patient was 
not injected separately for the blood sample. Before 
the study, the aim of this study was described for 
parents and older children and the blood sugar was 
measured with the consent of their parents. 

The clotted blood sample was taken in order to 
determine blood sugar levels before induction of 
anesthesia and before starting any infusion of 
intravenous fluids and was sent immediately to the 
laboratory. 

After the collecting, data were analyzed by 
using SPSS software. Descriptive tests and T-
student test were used for statistical comparison 
between the age variables, and the duration of 
fasting and blood sugar. In this study P<0.00001 
was considered significant. 
 

Results: 

In this study, the age was at least 41 days and up 
to 6 years, its average and standard deviation were 
1.68±3.12, respectively. Fasting duration before 
induction of anesthesia was at least 5 and up to 12 
and its average and standard deviation were 
1.69±7.32, respectively. The blood sugar level 
was at least 50 and up to 100 and its average and 
standard deviation were 13.8±74.8 mg per dl. 

According to data analysis, it was found that 
based on table 1 that is the relation between age and 
the blood sugar level; at the age of one year old, 
15.4% of the patients had the blood sugar of 59-50 
mg/dl and 7.7% had the blood sugar of 69-60 
mg/dl and 38.5% had the blood sugar of 79-70 
mg/dl and 7.7% had the blood sugar of 89-80 
mg/dl and 30.7% had the blood sugar of 99-90 
mg/dl, respectively. Also, generally, 21.7% of 
patients will be in this age group. 

Between the ages of one and three years, 14.3% 
of the patients had the blood sugar of 59 -50 mg / dl 
and 9.5% had the blood sugar of 69-60 mg / dl and 
52.4% had the blood sugar of 79 -70 mg / dl and 
19.1% had the blood sugar of 89-80 mg / dl and 
4.7% had the blood sugar of 99-90 mg / dl  and 
35% of the subjects are also in this age group. 

Between the ages of three to five years, among 
the total number of patients, 26.7% had the blood 
sugar of 59 -50 mg/dl and 13.3% had the blood 
sugar of 69-60 mg/dl and 33.4% had the blood 
sugar of 79 -70 mg/dl and 13.3% had the blood 
sugar of 89-80 mg/dl and 13.3% had the blood 
sugar of 99-90 mg/dl  and 25% of the subjects are 
also in this age group. 

At the ages more than five years, among the 
total number of patients, 45.4% had the blood sugar 
of 59 -50 mg/dl and 9.1% had the blood sugar of 
69-60 mg/dl and 9.1% had the blood sugar of 79-
70 mg/dl and 27.3% had the blood sugar of 89-80 
mg/dl and 9.1% had the blood sugar of 99-90 
mg/dl and 25% of the subjects are also in this age 
group. 

It should be noted that in total, 66.7% of 
children had normal blood sugar levels and were in 
the range of 70 -100 mg/dl, 10% were between 60-
70 mg/dl and 23.23% were less than 60 mg/dl 
respectively. 

According to table 2 that shows the relation 
between blood sugar levels and the fasting time, it 
became clear that due to the fasting time up to 5.5 
hours, 37.5% of patients had the blood sugar of 59 
-50 mg/dl and 12.5% had the blood sugar of 69-60 
mg/dl and 25% had the blood sugar of 79-70 mg/dl 
and 12.5% had the blood sugar of 89-80 mg/dl and 
12.5% had the blood sugar of 99-90 mg/dl  and 
13.2% of the subjects are also in this interval. 

With regard to the period of fasting; 25% of the 
study cases remained 5.5 to 4.6 hours, 20% of 
study cases remained 6.5 to 7.4 hours and 16.4% 
of participants remained 7.5 to 8.4 hours, and 10% 
of subjects remained 8.5 to 9.4 hours, 6.6% of 
subjects remained 8.5 to 10.4 hours and 8.3% of 
the subjects remained about 10.5 hours and more 
fasting till the induction of anesthesia. 

On the other hand, according to Table 2 which 
corresponds to the relation between blood sugar and 
the time of fasting, 23.3% of patients had the blood 
sugar of 59 -50 mg/dl and 10% had the blood sugar 
of 69-60 mg/dl and 36.7% had the blood sugar of 
79 -70 mg/dl and 16.7% had the blood sugar of 89-
80 mg/dl and 13.3% had the blood sugar of 99-90 
mg/dl. 
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Table 1. The relation between the age and blood sugar levels and their frequency in percent 

Blood sugar 

Age 
50-59 60-69 70-79 80-89 90-99 More than 100 The number and 

frequency (%) 

Less than 1 
year 2 (15.4%) 1 (7.7%) 5 (38.5%) 1 (7.7%) 4 (30.7%) - 13 (21.7%) 

1 to 3 years 3 (14.3%) 2 (9.5%) 11 (52.4%) 4 (19.1%) 1 (4.7%) - 21 (35%) 

3 to 5 years 4 (26.7%) 2 (13.3%) 5 (33.4%) 2 (13.3%) 2 (13.3%) - 15 (25%) 

More than 5 
years 

5 (45.4%) 1 (9.1%) 1 (9.1%) 3 (27.3%) 1 (9.1%) - 11 (18.3%) 

Total and 
percentage 

14 (23.3%) 6 (10%) 22 (36.7%) 10 (16.7%) 8 (13.3%) - 60 (100%) 

 

Table 2. The relation between different fasting times and blood sugar levels and their frequency in percent 

Blood sugar 

Fasting time 
50-59 60-69 70-79 80-89 90-99 More than 100 The number and 

frequency (%) 

Up to 5.5 hoursr 3 (37.5%) 1 (12.5%) 2 (25%) 1 (12.5%) 1 (12.5%) - 8 (13.3%) 

6.4 to 5.5 hours 2 (13.3%) 2 (13.3%) 5 (33.4%) 4 (26.7%) 2 (13.33%) - 15 (25%) 

6.5 to 4.7 hours 2 (16.7%) 1 (8.3%) 4 (33.3%) 3 (25%) 2 (16.7%) - 12 (20%) 

7.5 to 8.4 hours 2 (20%) - 8 (80%) - - - 10 (16.4%) 

8.5 to 9.4 hours 2 (33.4%) 1 (16.7%) 1 (16.7%) 1 (16.7%) 1 (16.7%) - 10% 

9.5 to 10.4 hours 1 (25%) - 1 (25%) 1 (25%) 1 (25%) - 4 (6.6%) 

More than 10.5 
hours 

2 (40%) 1 (20%) 1 (20%) - 1 (20%) - 5 (8.3%) 

Total 14 (23.3%) 6 (10%) 22 (36.7%) 10 (16.7%) 8 (13.3%) - 100 

 

Conclusion: 

According to statistical findings, Table 1, and 2 
and according to the concept of hypoglycemia and 
its definition that was presented, in this study, 
although, no child had the blood sugar level less 
than 50 mg/dl and no cases of hypoglycemia were 
reported during surgery, but, it should be noted that 
(14 children) 23.3% of the cases had the blood 
sugar levels less than mg/dl 60 at the time of 
anesthesia induction. This result is consistent with 
the review of several reported studies in a structured 
review article in the UK that was done by Jones and 
Mackinnon on the issue of hypoglycemia in 
children without metabolic problems, before 
induction of anesthesia and given a period of 
fasting. The results showed that the statistical tests 
presented no relation between the type of surgery 
and duration of fasting and hypoglycemia risk and 
hypoglycemia incidence before induction of 

anesthesia and according to the duration of fasting 
was low (6). Although scientifically, the clinical 
diagnosis of hypoglycemia with blood sugar less 
than 60 mg/dl is difficult in patients undergoing 
surgery, in this study, 23.3% of all children had 
hypoglycemia in all periods of fasting and the 
higher age of children, the higher probability of 
hypoglycemia will be. This result is contrary to the 
findings reported in the paper of Jones and 
Mackinnon that shows hypoglycemia is associated 
with age and weight and the youngest and smallest 
children are more likely to develop hypoglycemia 
(6). 

According to the researchers’ experiences, the 
causes of this problem in our study, for patients 
undergoing elective surgery that are hospitalized the 
night before or the morning of surgery, include no 
standard protocol for prescribing oral fluids as long 
as it does not increase the risk of aspiration, delay at 
the onset intravenous fluids at the time of 
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venipuncture and before induction of anesthesia or 
inappropriate, inadequate and infrequent 
intravenous fluid replacement from the night before 
the surgery and during the patients’ fasting time. 
Alorus1 in his research suggested that it could be 
possible to give patients undergoing elective 
surgery, solid foods up to 6 hours and clear liquids 
up to 2 hours before surgery without increasing the 
risk of aspiration and hypoglycemia (11). Murat et 
al suggested in their research the use of ISO tonic 
solution with dextrose 10% in infants (18). 

However, in various studies for supplying 
energy and maintaining basic metabolic, they have 
suggested hemodynamic status of the body, all 
kinds of liquids, different volume and distance at 
the time of fasting and during surgery to reduce the 
mortality and morbidity associated with surgery 
(5,6,19,20). 

However, in this regard Janet Makan et al in 
2014 showed in Ahvaz that intake of fluids 
containing dextrose in order to fluid therapy during 
anesthesia for elective surgeries are unnecessary 
and only monitoring blood sugar levels during long-
term surgeries to prevent the hypoglycemia in the 
patient and its complications is sufficient (21). 

While in this study, there was a comparison 
between age and hours of fasting with blood sugar, 
but its relation to weight and hours of the day, has 
not been done yet. That should also be considered 
in future studies on this variable, because studies 
have shown that maybe, in skinny children, no 
relation will be observed between low blood sugar 
and symptoms of hypoglycemia. On the other 
hand, in children with 20 milligrams per deciliter of 
blood sugar compared to children with higher blood 
sugar, fewer symptoms of hypoglycemia will be 
seen. However, a significant relation is seen 
between the falling pace of blood sugar and the 
severity of symptoms (5). Binder et al suggested 
that blood loss is common, particularly at night and 
is often asymptomatic (biochemical hypoglycemia). 
The most common time of low blood sugar is 
during the day at 9-12 and especially before lunch 
(6). 

In our study, that their blood glucose was less 
than mg 60, they were more than 5 years of age, it 
can be concluded that in younger children, due to 
falling blood sugar levels and the risk of 
hypoglycemia and its complications in this age 

group, they allowed parents to give their children 
milk or fruit juice at least 4 to 5 hours before the 
surgery. 

In Table 2 it is observed that in the group up to 
5.5 hours, most people are between 3 to 5 years 
and in fasting time group up to 5.5 to 6.4 hours, 
most people are between 3-1 years and in other 
groups, the frequency was almost the same. 
Although most children in this interval had normal 
or near-normal blood sugar, but in the group 
between 9.4 to 8.5 hours and in a group more than 
10.5 hours, the blood glucose and hypoglycemia 
fall have been seen that maybe its reason is not 
allowed for older children and their parents for fluid 
intake (due to the expectation of more tolerance this 
age group, even with prolonged fasting time), or 
the number of samples was low or the laboratory 
report errors. 

According to the results, it is essential that the 
surgery type, weight, time of day, volume, type, 
time of intake materials before the surgery, post-
operative complications and the patient's condition 
improved after surgery in relation to the amount of 
blood sugar and fasting period will be examined. 
 
 
References: 

1. Kilegman RM, Stanton BF, Schre NF, 
Behrman RE. Nelson Text Book of Pediatrics. 
19th ed. Elsevir Inc. 2011. P.:359. 

2. Danielson D, Card R, Sypura W. Thompson 
S, Bjork K, et al. Institute for Clinical Systems 
Improvement. Preoperative Evaluation.10th 
ed. 2012. P.1-61. 

3. Wong DL. Haknbry M. Wilson D. Textbook 
of Pediatrics. Samei P. Tehran: Allama Press; 
2009. [Persian] 

4. Matveevskii A, White S. Pediatric anesthesia 
manual. 2nd ed. 2007. 

5. Hashimoto M, Fujii T, Serada K. 
Preoperative fluid management in pediatric 
patients. Masui. 2011;60(7):807-811. 

6. Jones K. Mackinnon R. Does starvation 
before the surgery result in hypoglycaemia 
during surgery, or are children without 
diabetes able to regulate their perioperative 
blood sugars effectively? Institution: Royal 



Zohreh Montaseri, et al                                             Assessment of Factors Affecting on Pre-operational Reducing FBS 

Hormozgan Medical Journal, Vol 19, No.5, Dec-Jan 2016 262 

Manchester Children's Hospital. 2010 July 
12.  

7. Scarlett M, Crawford-Sykes A, Nelson M. 
Preoperative starvation and pulmonary 
aspiration. New perspectives and guidelines. 
West Indian Med J. 2002;51(4):241-245. 

8. Barash PC, Cahalan MK, Stock MC, Gullen 
BF, Botolting RK. Clinical Anesthesia. 6th ed. 
Philadelphia: Lippincott Williams & Wilking. 
Press; 2009. P.684-685. 

9. Stuart PC. The evidence base behind modern 
fasting guidelines. Best Pract Res Clin 
Anaesthesiol. 2006;20(3):457-469. 

10. Lee KS, Yu WJ, Wang MJ, Wu HT, Chang 
CH, Cheng JT. Autonomic regulation of 
insulin secretion is changed by pentobarbital in 
mice. Neurosci Lett E. 2010;19;479(1):6-9.  

11. Alvers L, Cerqueiral MP, Kraychete NC, 
Campos GO, Martins M de J, MÓdolo NS. 
Peroperative Blood Glucose Level and 
Postoperative Complications in Pediatric 
Cardiac Surgery. Arq Bras Cardiol. 
2011;97(5):372-379. 

12. Frank C. Smeeks lll, Emergent Management 
of Acute Symptoms of Hypoglycemia. 2009. 

13. Blackburn S. Maternal, fetal & neonatal 
physiology: A clinical perspective 3rd ed. St. 
Louis: Sunderes Press; 2007: P.598-625. 

14. Shlomo M, Kenneth P, Reed LP, Henry K. 
Williams textbook of Endocrinology. 12Th ed. 
Elsevier. 2011. 

15. Larijani B, Zahedi F. Hypoglycemia. Iranian 
Journal of Endocrinology and Metabolism. 
Shahid Beheshti University of Medical 
Sciences Journal. 2014;1:62-69. [Persian] 

16. Duggan C, Watkins JB, Walker WA. 
Nutrition in pediatrics: basic science, clinical 
applications, 2008. 

17. Gardner DG, Shoback D. Greenspans Basic 
and Clinical Endocrinology. 9th ed. New 
York: McGraw Hil Press; 2011. 

18. Murat I, Dubois MC. Perioperative Fluid 
Therapy in Pediatrics. Pediatric Anaesth. 
2008;18(5):363-370. 

19. Maltby JR. Preoperative fasting guidelinesc. 
Can J Surg. 2006;49:138-139.  

20. Montaseri Z, Rahimian MN, Alizadeh M, 
Nikagbal MH. Anesthesia in Liver 
Transplantation. 1st ed. Tehran: Andishrafi 
Press; 2013.P.97. 

21.  Engelhardt T, Wilson G, Home L, Weiss 
M, Schmits A. Are you hungry? Are you 
thirsty? Fasting times in elective outpatient 
pediatric patients. Paediatr Anaesth. 
2011;21(9):964-968. 

 

  
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Crawford-Sykes%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12632641
http://www.ncbi.nlm.nih.gov/pubmed?term=Nelson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12632641
http://www.ncbi.nlm.nih.gov/pubmed/12632641
http://www.ncbi.nlm.nih.gov/pubmed/17080696
http://www.ncbi.nlm.nih.gov/pubmed/17080696
http://www.ncbi.nlm.nih.gov/pubmed/21489044

	Assessment of factors affecting on reduction of fast blood sugar before elective surgery in children
	On the other hand, according to Table 2 which corresponds to the relation between blood sugar and the time of fasting, 23.3% of patients had the blood sugar of 59 -50 mg/dl and 10% had the blood sugar of 69-60 mg/dl and 36.7% had the blood sugar of 79...

