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Abstract
Background: Cholecystectomy is a widespread abdominal procedure. A period of 8-hour-fasting for this relatively rapid surgery
negatively affects the patients’ comfort.
Objectives: The current study aimed to evaluate the effects of the presurgical intake of carbohydrates on patients’ comfort.
Methods: This prospective study was carried out on 42 cholecystectomy patients (with t he American Society of Anesthesiologists
grade of I-II) divided into two groups. The patients in group 1 underwent laparoscopic cholecystectomy after an 8 -hour-fasting
period. The subjects in group 2 received a carbohydrate-rich solution with 12.5% dextrose before the surgery (125 g of sugar
melted in 1 L of water; 800 and 200 mL 8 and 2 h before the surgery, respectively). Thirst, hunger, and nausea at the 9 th
preoperative hour and 30 min before the surgery in addition to nausea and vomiting at the 2 nd, 8th, and 24th postoperative hours
were assessed in both groups.
Results: The mean age and body mass index (BMI) values of the patients were 48.38±12.68 years and 29.85±5.20 kg/m²,
respectively. The mean operational time was 36.5 min (range: 26-114 min). No difference was observed between the two groups in
terms of age, BMI, and operational time. The investigation 30 min before cholecystectomy revealed that the rates of hungry and
thirsty patients were higher in group 1, compared to those reported for group 2 ( P=0.003 and P=0.032). Nevertheless, at the 2 nd and
8th postoperative hours, the rate of patientsʼ complaining of nausea was higher in group 2 in comparison to that of group 1 (P=0.048
and P=0.014).
Conclusion: It is suggested that the intake of carbohydrate-rich fluids up to the preoperative 2nd hour decreased presurgical
hunger/thirst. The results of this study are in line with the findings of previous studies. It is believed that the intake of CHO-rich solutions
up to 2 h before surgery may provide comfort by decreasing hunger/thirst. Nevertheless, it is necessary to take into account a potential
rise in a feeling of nausea among these patients.
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1. Background
Since previous decades, 8-hour-total preoperative
fasting has remained a routine procedure to avoid
aspiration pneumonia due to the regurgitation of
gastric contents in perioperative and postoperative
periods. Moreover, this preoperative fasting is still
considered a necessity in many hospitals (1, 2).
However, in recent years, most studies have
recommended radical modifications in the fasting
policy; accordingly, the standard approach of
absolute fasting since midnight is now becoming
more and more flexible allowing a period of limited
fluid, with or without carbohydrate, intake up to 2 h
before surgical intervention (3-5). Transit periods of
carbohydrate-rich solutions from the stomach to
duodenum are shorter than 2 h (1).
Nowadays, it is well known that presurgical oral
food replacement with carbohydrate-rich fluids may
decrease both preoperative and postoperative thirst
and hunger in all age groups (3). Moreover, many

randomized controlled trials have demonstrated the
reduction of nausea and vomiting due to the use of
oral CHO solutions before surgery (6-8). In addition,
current studies have reported that shortening the
fasting period with preoperative oral CHO-rich
solutions has a positive effect on postoperative stress
and recovery by decreasing insulin resistance,
sparing the muscle proteins, and preserving the
functions of the immune system (9-11).

2. Objectives
Obviously, cholelithiasis is one of the most
prevalent gastroenterological pathology (12).
Laparoscopic cholecystectomy is extensively applied
in routine general and visceral surgical practice;
therefore, the current study aimed to evaluate the
efficacy of reducing the preoperative fasting period
using oral CHO-rich solutions in the thirst, hunger,
nausea, and vomiting of patients undergoing elective
cholecystectomy.
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3. Methods
The present study was carried out on 4 male and
38 female patients with the American Society of
Anesthesiologists (ASA) grade of I-II within the
age range of 18-70 years undergoing elective
laparoscopic cholecystectomy due to symptomatic
cholelithiasis. The patients with a body mass index
(BMI) of over 40 kg/m², need for an additional
intervention (e.g., perioperative cholangiography due
to concomitant common bile duct stones), acute/
chronic cholecystitis and serious comorbidities (e.g.,
diabetes mellitus, endocrine disorders, cardiovascular pathologies, neurologic and/or psychiatric
diseases, hepatic failure, obstructive jaundice, and
additional gastrointestinal disorders), and previous
visceral abdominal surgeries were excluded from the
study to ensure the homogeneity. In addition, the
patients who had reflux or indigestion history and
were under pharmacotherapy which could affect the
gastrointestinal motility were excluded from the
study. All the included subjects were operated on
before 11.00 a.m. on the day of the surgery.
The patients were divided into two groups, one by
one, according to the administration of carbohydrate
and fasting. The study subjects in group 1 (n=21)
were fasting since midnight. The participants in
group 2 (n=21) received peroral CHO-rich solution
with 12.5% dextrose (125 g of granulated sugar
melted in 1 L of drinking water; 800 and 200 mL 8
and 2 h before the surgery, respectively).
In order to properly evaluate differences between
both groups, the patients from each group were
chosen by a computerized randomization program on
the previous day before the surgery. All the
participants were operated on within 09:00 and
12:00 a.m. All the patients were scheduled for
elective standard 4-port-access laparoscopic
cholecystectomy, with a standard 13 mmHg
intraabdominal pressure. In addition, the length of
hospital stay was reported as 24 h. The
intraabdominal CO2 was evacuated at the end of the
operation from the umbilical access port.
For standardization, the patients received no
premedication before the surgery. Routine general
anesthesia was induced with intravenous thiopental
(5 mg/kg), fentanyl (1 μg/kg), and rocuronium (0.6
mg/kg). During the surgery, anesthesia was
maintained using 65% nitrous oxide and 1%
sevoflurane in 35% oxygen with the help of an
endotracheal tube. At the end of the surgery,
perioperative curarization was antagonized by
neostigmine and atropine. Ringer lactate solution was
used for intraoperative and postoperative fluid
replacement in both groups. The study subjects were
allowed to drink and eat at the 6th and 8th
postoperative hours, respectively. The patients
received intravenous tramadol treatment for
analgesia during the first 24 h.
2

The main assessed criteria in this study were
thirst, hunger, and nausea (at the 9th preoperative
hour and 30 min before the surgery) in addition to
nausea and vomiting (at the 2nd, 8th, and 24th
postoperative hours). The age, gender, BMI, and
operational time of all the patients were also
evaluated in the present study.
3.1. Study limitations
The major limitation of the current trial was the
lack of a placebo group. In several clinical
randomized controlled studies on this topic, the
patients were divided into three control, placebo, and
oral intake groups. Multivariate analysis between the
control, oral CHO intake, and placebo groups would
provide more accurate data on the efficacy of
preoperative CHO-rich fluids. Another limitation was
the relatively low number of patients. However, these
controversial results of the present pilot trial
encouraged the authors to design other prospective
clinical controlled studies with a larger sample size.
Furthermore, insulin resistance, anxiety, and
recovery were not evaluated in this study;
nevertheless, they were assessed in several studies.
Therefore, the simplicity of the study might be
considered a relative limitation. Additionally, the
authors believed that the investigation of a limited
number of variables within a strictly homogenized
trial allowed achieving more precise data.
3.2. Statistical analysis
The statistical analyses were performed using
SPSS software (Statistical Package for the Social
Sciences; version 21.0; SPSS Inc., Chicago, Illinois,
USA). Descriptive statistics were reported as
mean±standard deviation for normally distributed
variables and median (minimum-maximum) for
nonnormally distributed variables. For the
categorical data, descriptive variables were reported
as frequency and percentage. The Mann-Whitney U
test and independent samples t-test were used for the
intergroup comparisons of the continuous variables.
The comparison of the categorical variables was
conducted using Fisher’s exact test, Chi-square test,
and Yatesʼ correction for continuity. Spearmanʼs rank
correlation coefficient was used for the calculation of
the relationship between the variables. In all
statistical tests, an α value of 0.05 and a p-value of
less than 0.05 were considered statistically
significant.
All the patients scheduled for laparoscopic
cholecystectomy in Ali Osman Sönmez Oncology
Hospital Clinic of General Surgery, Bursa, Turkey,
were prospectively included in this study. The
present study was conducted according to the
principles of the Declaration of Helsinki (Ethical
Principles for Medical Research Involving Human
Subjects) developed by the World Medical
Association (modified in October 2013). This study
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was approved by the Ethics Committee of Bursa
Yüksek İhtisas Training and Research Hospital in
Turkey (Approval/RCT no.: 2011-KAEK-25 2015/2402). Written informed consent was obtained from the
patients who participated in this study.

investigation (i.e., 30 min before cholecystectomy)
revealed that the rates of hungry and thirsty patients
were higher in group 1 than those reported for group
2 with patients undergoing oral replacement with
CHO-enriched fluid (P=0.003 and P=0.032). Statistical
analysis did not show any differences between the
groups in terms of nausea at the second preoperative
investigation (Table 2).
The statistical analysis of the data recorded 2 and
8 h after the surgery demonstrated a significant
difference between the groups regarding nausea. At
the 2nd and 8th postoperative hours, the rate of
patients complaining of nausea was higher in group
2, compared to that reported for group 1 (P=0.048
and P=0.014). No statistically significant difference
was observed between the groups with regard to
postoperative vomiting (Table 2). No correlation was
observed between the age and BMI parameters and
both preoperative and postoperative thirst, hunger,
and nausea. Statistical analysis showed that
operational time did not have any effects on
postoperative thirst, hunger, and nausea.

4. Results
A total of 42 patients were included in this clinical
trial. In addition, 4 (9.5%) and 38 (90.5%)
participants were male and female, respectively. The
mean age and BMI values of the patients
were 48.38±12.68 years and 29.85±5.20 kg/m²,
respectively. The median operational time was
reported as 36.5 min (range: 26-114 min). No
statistical difference was observed between the
groups in terms of age, BMI, and operational time
(Table 1).
At the first investigation of patients (i.e., 9 h
before cholecystectomy), there was no statistical
difference between the two groups in thirst, hunger,
and nausea. On the other hand, the second

Table 1. Comparison of groups in terms of age, body mass index, and operational time
Group 1
(Fasting) n (%)
20 (47.6)
50.00±14.24
(27-70)
29.69±4.73
(22.80-37.10)
34.00
(26.00-89.00)

Gender
Female
Age
(year)
Body mass index
(kg/m²)
Operational time
(minute)
* Student’s t-test
** Mann-Whitney U test

Group 2
(Carbohydrate intake) n (%)
18 (42.9)
46.76±11.01
(18-69)
30.01±5.74
(17.96-39.95)
37.00
(26.00-114.00)

Overall

P-value

38 (90.5)
48.38±12.68

0.415*

29.85±5.20

0.848*

36.5
(26-114)

0.724**

Table 2. Comparison of groups in terms of thirst, hunger, nausea, and vomiting

Thirst
9h
before surgery

Hunger
Nausea
Thirst

30 min
before surgery

Hunger
Nausea

2h
after surgery
8h
after surgery
24 h
after surgery

Nausea
Vomiting
Nausea
Vomiting
Nausea
Vomiting

+
+
+
+
+
+
+
+
+
+
+
+
-

Group 1
(Fasting)
1
20
2
19
0
21
19
2
19
2
8
13
16
5
7
14
6
15
2
19
1
20
0
21

Group 2
(Carbohydrate intake)
0
21
0
21
0
21
12
9
9
12
3
18
21
0
13
8
15
6
7
14
6
15
0
21

Overall
n (%)
1 (2.4)
41 (97.6)
2 (4.8)
40 (95.2)
0 (0)
42 (100)
31 (73.8)
11 (26.2)
28 (66.7)
14 (33.3)
11 (26.2)
31 (73.8)
37 (88.1)
5 (11.9)
20 (47.6)
22 (52.4)
21 (50)
21 (50)
9 (21.4)
33 (78.6)
7 (16.7)
35 (83.3)
0 (0)
42 (100)

P-value
0.999*
0.448*
0.999 (1.000)*
0.032*
0.003**
0.057**
0.048*
0.122**
0.014**
0.130*
0.093*
0.999 (1.000)*

* Fisher’s exact test
** Yatesʼ correction for continuity
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Table 3. Correlations between assessed criteria

Hunger
9h
before surgery
Hunger
30 min
before surgery
Thirst
30 min
before surgery

Thirst
9h
before surgery

Thirst
30 min
before surgery

Nausea
30 min
before surgery

Vomiting
8h
after surgery

P=0.000
r=0.698

P=0.445
r=0.121

P=0.400
r=0.133

P=0.155
r=0.224

P=0.486
r=0.110

P=0.000
r=0.613

P=0.048
r=0.306

P=0.016
r=-0.369

P=0.558
r=0.093

r=1.000

P=0.021
r=0.355

P=0.024
r=-0.349

Negative correlations between thirst and hunger
complaints investigated just before the surgery and
vomiting at the 8th postoperative hour were shown
by statistical analysis (P=0.016, r=-0.369; P=0.024,
r=-0.349). Table 3 tabulates statistically significant
correlations among the parameters of thirst, hunger,
nausea, and vomiting.

5. Discussion
Fast track surgery, which is a multidisciplinary
approach to facilitate and quicken the recovery period,
has become more and more substantial in major
surgical practice since the early 90’s (13). Nowadays, it
is well known that fast-track protocols reduce
complication rates and improve functional recovery
(13-15). In this concept, patient care is categorized
into three stages of before, during, and after surgery.
The preoperative phase of fast track procedures
includes preoperative fasting and carbohydrate
treatment protocols. The Enhanced Recovery After
Surgery (ERAS) guidelines recommended an oral
intake of clear liquids up to 2 h before elective
surgery and reported that it did not increase gastric
residual volume. Based on the guidelines, it is also
advised that patients without diabetes should be
loaded with preoperative oral carbohydrate solutions
before major surgeries (16-18).
Despite recent meta-analyses and reviews, it is
hard not to follow the old “nil after midnight” fasting
protocol for many surgeons and anesthesiologists.
The main reason for strict fasting policies is to
avoid perioperative aspiration complications (19).
Accelerated Total Postoperative Recovery, a
worldwide patient care project based on the clinical
trials carried out by ASA and ERAS, restricts solid
oral alimentation intake 6 h before anesthesia and
suggests a 200 ml intake of clear fluid increased by
12% maltodextrin (20).
A review study carried out by Ludwig et al. (20)
in 2013 analyzed 38 randomized clinical trials.
According to the results of the aforementioned study,
it was concluded that the reduction of the presurgical
fasting period with a high carbohydrate solution did
not pose any risk of morbidity or mortality due to
regurgitation/aspiration. Likewise, Manchikanti et al.
(21) reported that reduced duration of preoperative
4

fasting did not increase the risk of respiratory
depression.
Moreover, some studies demonstrated that the
gastric ingredient volume of most participants who
have been preoperatively drinking clear fluids (e.g.,
water) was lower than that of the subjects with
conventional fasting regimen (20, 22, 23). It has been
proven for more than 2 decades that the gastric
transition time of 400-mL 285 mOsm CHO solution
was completed in 90 min (24). In the current study,
none of the patients suffered from any complications
due to the regurgitation or aspiration of gastric
contents.
It is demonstrated that a shortened fasting period
with CHO-rich enteral fluid supplement reduces
preoperative thirst, hunger, and nausea related to
these two unfavorable sensations (4-8, 20, 24-28). As
expected, consistent with the findings of almost
every study in this regard, the current study
achieved similar results in terms of preoperative
thirst and hunger. In the reduced fasting duration
group, the rates of thirst and hunger were
significantly lower than those reported for the group
of classical long fasting duration. There was no
statistical difference between the groups in terms of
preoperative nausea; however, the significance level
was observed to be 0.057.
According to most of the randomized controlled
clinical studies in this regard, an intake of CHO drinks
up to 2 h before surgery reduces also the early
postoperative discomfort due to thirst, hunger,
nausea, and vomiting (1-3, 8, 10, 22, 29, 30). On the
other hand, no statistically significant difference was
observed between the two groups in terms of
postoperative vomiting rate. Furthermore, in the
present study, it was shown that early postsurgical
nausea complaint (i.e., at the 2 nd and 8th
postoperative hours) was significantly higher in the
presurgical CHO-rich fluid intake group, compared to
that of the other group.
The reduction of preoperative fasting time and
oral intake of CHO solution up to 2 h before surgery
provides many benefits in the postoperative period.
For example, in a clinical prospective controlled
study, Ozdemir et al. (31) reported that CHO-rich
solutions reduced not only the severity of thirst,
hunger, and postoperative nausea and vomiting but
Iran Red Crescent Med J. 2020; 22(11):e107.
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also insulin resistance and related surgical stress
response. They emphasized that the normalization of
the preoperative levels of blood glucose with the help
of CHO drinks would ensure the safety of general
anesthesia and minimize the postoperative catabolic
response induced by the increased stress hormones
due to operational trauma (31).
In a Cochrane review carried out by Smith et al.
(10), the shortened duration of hospital stay in
patients undergoing CHO treatment before elective
surgery was compared to that of patients with
placebo or fasting since midnight. Smith et al.
concluded that the preoperative consumption of high
CHO drinks would improve postoperative recovery.
Perrone et al. (32) in a study with a very large sample
size reported the successful reducing effect of
presurgical supplementation with combined CHOwhey protein solutions on postoperative acute phase
response and insulin resistance.
In another study, Yildiz et al. (33) claimed that
anxiety and depression rates were lower in patients
undergoing an oral replacement of CHO-rich fluids
before elective cholecystectomy. In addition, the rate
of surgery-related fatigue was higher in patients
fasting 8 h before the surgery (33). The possible
reasons for reduced postoperative weakness and
anxiety rates in the presurgical CHO group were a
decrease in complaints, such as nausea, vomiting,
thirst, and hunger, and an increase in patient comfort.

6. Conclusion
Almost every study in this regard supports the
reduction of the preoperative fasting period which
is an old and pointless clinical routine. The best
choice to shorten the fasting period seems to be the
peroral consumption of CHO-rich clear fluids up to 2
h before surgery. It was concluded that the oral
intake of drinking water with 12.5% dextrose up to
2 h before surgery improves the comfort of patients
undergoing laparoscopic cholecystectomy by
reducing preoperative hunger and thirst. However,
in contrast to the results of previous studies, the
rates of nausea at the 2nd and 8th postsurgical hours
were higher in patients receiving preoperative CHOrich solution in comparison to those reported for
the subjects in the other group.
The controversial results of the present trial
should be further discussed; therefore, the authors
are planning for another similar study with a larger
sample size to confirm the results of the current
study. Nevertheless, regarding the proven benefits of
reducing the fasting period with CHO solutions, it is
still believed that the aforementioned preoperative
protocol should be standardized in every surgery
clinic. On the other hand, clinicians should also pay
close attention to potential early postoperative
nausea due to the preoperative intake of CHO-rich
solutions.
Iran Red Crescent Med J. 2020; 22(11):e107.
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