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Background: Human body exposure to any trauma, such as surgical procedures stimulates 
neurohumoral and catabolic responses. This process includes; increased metabolism of proteins, 
carbohydrates, and lipids along with water and sodium retention, resistance to insulin, and furthermore, 
increased levels of blood sugar. One of the factors that has been assumed to influence postoperative 
complications is preoperative fasting duration. 
Methods: In this double-blind, randomized clinical trial, 90 patients aged 18 to 70 years, referred for 
elective surgery were randomly allocated to three groups of 30. Group A (IV-CHO): Within 6 hours of 
fasting, this group was treated with one gram per kilogram of carbohydrate dissolved in 50 ml of normal 
saline and then injected. Group B (Oral-CHO): Within 6 hours of fasting, this group was treated with one 
gram per kilogram of carbohydrate dissolved in 50 ml of normal saline and then administered orally. 
Group C (Ni-CHO): Within 6 hours of fasting, 50 ml of normal saline was administrated orally in this 
group. Patients were requested to score their pain following the surgical procedure using a scale of 0-10 
scoring (VAS). Besides, the [need for] analgesics before [transfer] to the general ward, at the end of 
recovery stay were recorded as well. 
Results: According to the results of our study, evaluation (and) comparison of VAS scores was 
significantly different among groups prior to the surgical procedure (p=0.004). Postoperative pain 
assessments showed significant difference among groups (p=0.002). Scheffe test showed significantly less 
pain score in the IV-CHO group than the oral-CHO (p=0.029) and control group (p=0.010). 
Conclusion: Preoperative use of carbohydrate whether intravenously or orally could efficiently affect 
postoperative adverse effects in a positive manner while some aspects were not statistically changed to a 
more desirable status. 
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uman body exposure to any trauma such as surgical 
procedures stimulates neurohumoral and catabolic 
responses [1]. This process includes increased 

metabolism of proteins, carbohydrates and lipids along with 
water and sodium retention, resistance to insulin, and 
furthermore increased levels of blood sugar [2-3]. 

Varieties of factors have been assumed to influence 
postoperative complications such as type of the surgery, 
type, and technique of anesthesia, preoperative fasting 
duration and perioperative bleeding [4-5]. The technique of 
the surgery is among the estimated factors influencing 
postoperative related adverse effects such as resistance to 
insulin, nausea, vomiting, pain and duration of 
hospitalization. Therefore, several studies have been 
conducted ,and are in progress by the anesthesiologists to 
minimize mentioned complications [6]. 

Preoperative 6-8 hours of fasting is an old theory since 
1994 to prevent gastric contents aspiration during anesthesia 
[7]. This is while further evaluations revealed that 
postoperative insulin resistance and complications related to 
hunger and water retention are directly associated with this 
long time of fasting [8]. 

Preoperative infusion of carbohydrates could successfully 
reduce dehydration related adverse effects and insulin 
resistance, a main underlying etiology for catabolic state of 
surgical procedure [8]. Further evaluations presented that 
preoperative oral carbohydrate within 2 hours prior to the 
surgical procedure not only can reduce operation related 
complications including thirst, hunger, headache, nausea and 
vomiting but has no adverse effects due to gastric content 
aspiration as the transit time of this solution is less than two 
hours [9-10]. 

Most of the studies have assessed efficacy of carbohydrate 
administration prior to the surgical procedure regardless of 
the administration way. The current study has aimed to 
assess effects of oral and intravenous carbohydrate and 
fasting on postoperative adverse effects and then compare 
these three approaches. 
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Methods 
This is a prospective double-blinded randomized clinical 

trial (RCT) conducted on 90 patients referred for elective 
surgeries to Alzahra Hospital, affiliated at Isfahan University 
of Medical Sciences, from April 2016 to August 2017. 

Inclusion criteria: 18 to 70 years old, ASA class I or II 
who presented their willingness for participation in the 
current study were included. 

Non-inclusion criteria: Severe respiratory disease, severe 
cardiovascular disease , Body mass index above 30 kg/m2, 
diabetes mellitus, gastroesophageal reflux and any history of 
post operation nausea and vomiting or any history of motion 
sickness . 

Exclusion criteria: Vomiting after oral carbohydrate 
administration, any change in the anesthesia technique and 
over 10 hours of fasting. 

The study protocol was approved by Isfahan University of 
Medical Sciences Ethic Committee 
(No.IR.MUI.MED.REC.1398.010). Thereafter, the study 
protocol was thoroughly presented to the participants and 
they were requested to sign their written consent form of 
participation in this study. 

Study population were selected through convenience 
sampling until achieving the goal number of participants. 
Then participants were randomly divided in to three groups 
using Random Allocation software. Therefore each patient 
was provided with a specific number allocating him/her to 
each of the groups. 

Participants were blinded to the type of approach used for 
him/her. In addition, the anesthesiologists who assessed 
postoperative complications were different from the person 
presented at the surgery and was blinded to the type of the 
remedy used for each of the patients. Study population was 
randomly allocated to three groups; all of the participants 
were treated with injection of 10 cc per kilograms of a serum 
containing normal saline in one third proportions and 
dextrose water 5% in two third remained proportions during 
fasting. Group A (IV-CHO): Within 6 hours of fasting, this 
group was treated with one gram per kilogram of 
carbohydrate dissolved in 50 ml of normal saline and then 
injected. Group B (Oral-CHO): Within 6 hours of fasting, 
this group was treated with one gram per kilogram of 

carbohydrate dissolved in 50 ml of normal saline and then 
administered orally. Group C (Ni-CHO): Within 6 hours of 
fasting, 50 ml of normal saline was administrated orally in 
this group. Prior to the anesthesia induction, preoxygenation 
was performed for 5 minutes using mask containing 100% 
oxygen. Then anesthesia was induced for patients using 5 
mg/kg of sodium thiopental and 0.15 mg/kg of atracurium. 
The anesthesia induction went on using 50% oxygen and 
50% dinitrogen oxide (N2O). Gathered data in the checklist 
included age, gender, weight, duration of the surgery, 
duration of recovery stay, nausea and vomiting incidence 
during the recovery stay.  

Furthermore, presence or absence of thirst, hunger, anxiety 
and fatigue prior to and following the surgical procedure 
were entered as well. In addition, patients were requested to 
score their pain following the surgical procedure using 0-10 
scoring visual analogue scale (VAS) [9]. Besides, 
requirement of analgesics before transmission to the general 
ward, at the end of recovery stay were recorded as well. 

Obtained data were analyzed using SPSS-20 (IBM; 
Chicago; The United States). Descriptive information was 
presented in mean and percentages. For analytics, Chi-
square tests, ANOVA, McNemar test and ANOVA were 
used. P-value of less than 0.05 was considered as significant 
level. 

Results 
In this study 90 patients divided in three equal groups of 

30-member including IV-CHO, oral-CHO and control group 
were evaluated. Mean age of study population was 
49.92±16.91 years with gender distribution of 62.2% of 
females and 37.8% of males. 

Based on (Table 1), three groups were not statistically 
different regarding demographics including age (p=0.52), 
gender distribution (p=0.13), weight (p=0.90) and height 
(p=0.18). comparison of three groups regarding recovery 
stay revealed significant difference as group oral-CHO 
presented significant less duration of recovery time in 
comparison to group IV-CHO (p=0.023). Two by two 
comparison of other groups presented no statistical 
difference (p>0.05) (Table 1). 

Table 1- Comparison of demographic information and recovery time in three groups' participants (intravenous 
carbohydrate (IV-CHO), oral-carbohydrate (Oral-CHO) and control group (Ni-CHO)) 

Test P-Value Group Ni-CHO Group Oral-CHO Group IV-CHO Variable 

Chi Squared 0.13 17(13) 23(7) 16/14 Gender * 

(female/male) 

ANOVA 0.52 48.43 (14.75) 48.53 (17.85) 52.80 (18.13) Age** 

ANOVA 0.18 77.77 (19.10) 72.03 (7.50) 79.70 (20.32) Weight** 

ANOVA 0.90 167.77 (8.24) 167.03 (7.51) 167.87 (7.33) Height** 

ANOVA 0.013 72.20 (25.08) 58.57 (15.44) 74.83 (23.39) Recovery stay** 

* N, ** mean (std) 
Evaluation Comparison of VAS scores was significantly 

different among groups prior to the surgical procedure 
(p=0.004). Postoperative pain assessments showed 
significant different among groups (p=0.002). Scheffe test 
showed significant less pain score in IV-CHO group than 
oral-CHO (p=0.029) and controls (p=0.010). Comparison of 
pain scores prior to the surgery with VAS scores following 

the surgery presented no statistical difference (p=0.054) 
(Table 2). 

Based on findings prior to and after surgical procedure, the 
highest rate of all variables during recovery stay was found 
in the control group Prior to the surgery, the least positive 
responses to nausea (10%), vomiting (6.7%), thirst (20%), 
hunger (13.3%) and anxiety (30%) were found in oral-CHO 
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group while antiemetic agent requirement (0%) and 
analgesics requirements (6.7%) and fatigue (3.3%) were 
presented by IV-CHO. Further evaluations on postoperative 
recovery stay factors showed the least nausea (10%), 

antiemetic agent use (0%), analgesics use (23.3%) and 
fatigue (10%) in IV-CHO. Other variables were presented in 
the least distribution in oral-CHO group (Table 3).  

Table 2- Comparison of pain score among participants of three groups (intravenous 
carbohydrate (IV-CHO), oral-carbohydrate (Oral-CHO) and control group (Ni-CHO)) 

Vas mean(std)  

Before 

 

after 

P-Value 

(t-paired test) 

P-Value* 

(difference mean) 

Group IV-CHO 2.27±.98 2.83±1.74 0.11  

0.054 Group Oral-CHO 3.13±1.33 4.73±1.72 <0.001 

Group Ni-CHO 3.27±1.36 3.97±1.49 0.029 

P-Value 0.004* 0.002**   

Table3- Comparisons of three groups regarding recovery stay variables (intravenous carbohydrate (IV-
CHO), oral-carbohydrate (Oral-CHO) and control group (Ni-CHO)) 

Variable Before After P-Value (McNemar test) 

Nausea 

(Yes/No) 

Group IV-CHO 7 (23.3)/ 23 (76.7) 3(10)/ 27 (90) 0.12 

Group oral-CHO 3 (10)/ 27 (90) 5 (16.7)/ 25 (83.3) 0.50 

Group Ni-CHO 20 (66.7)/ 10 (33.3) 15 (50)/ 15 (50) 0.18 

P-Value (Chi Squared) <0.001 0.001  

Vomit 

(Yes/No) 

Group IV-CHO 3 (10)/ 27 (90) 6(20)/24(80) 0.37 

Group oral-CHO 2(6.7)/28(93.3) 2(6.7)/28(93.3) - 

Group Ni-CHO 13(43.3)/17(56.7) 11(36.7)/19(63.3) 0.72 

P-Value (Chi Squared) <0.001 0.017  

Antiemetic agents 

(Yes/No) 

Group IV-CHO 0(0)/ 30 (100) 0(0)/ 30 (100) - 

Group oral-CHO 3 (10)/ 27 (90) 2(6.7)/28(93.3) - 

Group Ni-CHO 6 (20)/ 24 (80) 3(10)/ 27 (90) 0.37 

P-Value (Fisher’s exact) 0. 37 0.36  

Analgesics 

(Yes/No) 

Group IV-CHO 2(6.7)/28(93.3) 7 (23.3)/ 23 (76.7) 0.45 

Group oral-CHO 3(10)/ 27 (90) 16 (53.3)/ 14 (46.7) 0.001 

Group Ni-CHO 13 (43.3)/ 17 (56.7) 17 (56.7)/ 13 (43.3) 0.34 

P-Value (Chi Squared) <0.001 0.005  

Thirst 

(Yes/No) 

Group IV-CHO 7 (23.3)/ 23 (76.7) 7 (23.3)/ 23 (76.7) - 

Group oral-CHO 6 (20)/ 24 (80) 5 (16.7)/ 25 (83.3) - 

Group Ni-CHO 20 (66.7)/ 10 (33.3) 11(36.7)/19(63.3) 0.064 

P-Value (Chi Squared) <0.001 0.21  

Hunger 

(Yes/No) 

Group IV-CHO 9 (30)/ 21 (70) 14 (46.7)/ 16 (53.3) 0.12 

Group oral-CHO 4 (13.3)/ 26 (86.7) 3(10)/ 27 (90) - 

Group Ni-CHO 15 (50)/ 15 (50) 21 (70)/ 9 (30) 0.10 

P-Value (Chi Squared) 0.009 <0.001  

Anxiety 

(Yes/No) 

Group IV-CHO 10 (33.3)/ 20 (66.7) 14 (46.7)/ 16 (53.3) 0.12 

Group oral-CHO 9 (30)/ 21 (70) 10 (33.3)/ 20 (66.7) - 

Group Ni-CHO 18 (60)/ 12 (40) 24 (80)/ 6 (20) 0.031 

P-Value (Chi Squared) 0.035 0.001  

Fatigue 

(Yes/No) 

Group IV-CHO 1 (3.3)/ 29 (96.7) 3(10)/ 27 (90) 0.50 

Group oral-CHO 6 (20)/ 24 (80) 7 (23.3)/ 23 (76.7) - 

Group Ni-CHO 22 (73.3)/ 8 (26.7) 22 (73.3)/ 8 (26.7) - 

P-Value (Chi Squared) <0.001 <0.001  
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Discussion 
Surgical procedures pose catabolic state, insulin resistance 

and dehydration that may be accompanied with 
postoperative complications such as nausea, vomiting, 
increased blood sugar, hunger, thirst and anxiety. Various 
anesthetic agents and techniques have been recommended in 
order to decrease mentioned postoperative complications. 
There are studies presenting that long term fasting may 
deteriorate these conditions [11-12].  

In the current study, we tried to compare three approaches 
of intravenous, oral carbohydrate and carbohydrate free 
regimens on postoperative associated complications. 
Participants of the groups in our study were similar 
regarding age, gender distribution, weight and height 
eliminating probable role of demographics on the eventual 
outcomes of our study. 

Comparison of recovery stay among three groups revealed 
that patients under oral carbohydrate therapy prior to surgery 
had shorter recovery stay in comparison to other groups. A 
systematic review by Bilku et al. tried to assess advantages 
of oral preoperative carbohydrate use on surgical procedure 
postoperative complications. They presented improved 
recovery duration in all of the surgical procedures whether 
minor or major surgeries [13]. Their findings were 
confirmed by other authors conducting on varieties of 
surgical procedures [6] while Lauwick et al. presented 
contrary findings in their study comparing advantages of 
preoperative oral carbohydrate versus placebo following 
thyroidectomy [9]. This benefit was presented by Kielhorn 
et al. assessing efficacy of intravenous carbohydrate as well 
[14]. 

Postoperative pain assessment showed significant less pain 
complaint among patients under intravenous carbohydrate 
treatment in comparison to other groups. Furthermore, 
patients allocated to intravenous carbohydrate therapy 
presented no statistical change in their pain while comparing 
their score prior to the surgical procedure with post 
operation. It is while two other groups presented significant 
increase in their pain sensation postoperatively. Neslihan 
Yilmaz et al. conducted a case-control study and declared 
superiority of oral-CHO to fasting regarding pain assessment 
[8] confirmed by other studies as well [15]. This is while 
there are numerous studies presenting considerable change 
in pain scores following oral preoperative CHO use [16-17]. 
Kaska et al. in 2010 [15] and also Hausel et al. in 2001 [18] 
conducted their studies assessing effectiveness of 
preoperative intravenous CHO on pain relief following 
colorectal surgery and laparoscopic cholecystectomy and 
presented no considerable change in pain scores as 
compared either with placebo treated group or with oral-
CHO treated group. 

Nausea, vomiting, hunger, anxiety and fatigue as the 
postoperative complications were significantly better 
controlled by CHO administration whether intravenous or 
orally as compared to fasting. These findings were 
confirmed by numerous studies [6, 19-21] while some 
opposed our findings [22-23]. 

Conclusion 
Based on findings of our study, preoperative use of 

carbohydrate whether intravenous or orally could efficiently 

affect postoperative adverse effects in positive manner while 
some aspects were not statistically changed to better 
statuses. Findings of the current study were consistent with 
some of the previous papers while in contrast to others. In 
general, consideration of preoperative use of carbohydrate is 
recommended as its benefits. Further evaluations are 
strongly recommended. 
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