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Abstract
Background & Aims:
vomiting (PONV)

immediate postoperative

Postoperative nausea and
is a frequent complication in
period following general
anaesthesia (GA), particularly in day care anaesthesia
where patients have to discharge on the same day of
surgery. Preventing PONV in this setting is crucial
because PONV can delay recovery, extend the time to
discharge, or even lead to unplanned hospital admissions.
Hence, present research was conducted to study the effect
of preoperative oral carbohydrate loading on incidence of
PONV compared to plain water following elective
surgery under GA as primary objective. Secondary
objectives were PONV severity, peri-operative blood
sugar levels, gastric volume 2 hours after oral intake of

study solution, number of surgeries postponed due to high

gastric volume, patient discomfort and complications
within 24 hours post-surgery.

Material & Methods: This prospective randomized
study was done in 200 patients undergoing elective
surgeries under GA after Institutional Scientific and
Ethical Committee approval. Group A received 200 ml of
a 50% dextrose solution (50 ml dextrose in 150 ml water)
while Group B received 200 ml of water orally, 2 hours
before surgery. Gastric ultrasound was performed at four
time points (TO-T3), and RBS levels were recorded at
four intervals (R0-R3). PONV was assessed using the
PONV Impact Scale Score, and VAS scores for thirst,
hunger, anxiety, mouth dryness, nausea, weakness, and
sleep quality were recorded for 24 hours postoperatively.
Results: PONV incidence was significantly higher in
Group B (28.9%) compared to Group A (14.4%)
(p=0.019). Group A had more patients in Grade 0 PONV
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(85.6% vs. 71.1%, p=0.019). Although nausea grades 1-3
showed no significant differences, Group B had more
severe vomiting (13.3% Grade 2, and 8.9% Grade 3) (p <
0.001). RBS levels differed significantly at R2 (p=0.001),
while GV levels were similar across time points, without
any delays in surgery or complications. Thirst and hunger
were higher in Group B (p=0.001), but other symptoms
were comparable between groups.

Conclusion: Oral administration of carbohydrate-rich
liquid two hours before surgery reduces incidence and
severity of PONV, decreases thirst and hunger, has no
complications, and does not affect gastric emptying,
making it a safe alternative to plain water.

Keywords: Day care surgery, PONV, Carbohydrate
containing liquid, Gastric Volume

Introduction

Postoperative nausea and vomiting (PONV) is a common
concern in immediate postoperative period, particularly in
day care anaesthesia where patients are discharged on the
same day of surgery.! Managing PONV in this setting is
essential because PONV can lead to delayed hospital
discharge, wound dehiscence, pulmonary aspiration and
dehydration. The incidence of PONV ranges between 20-
40% despite antiemetic measures.>** The American
Society of Anesthesiologists (ASA) recommends that
clear liquids may be ingested for up to 2 h before surgical
procedure requiring anesthesia.”> Shortened preoperative
fasting combined with ingestion of a carbohydrate rich
beverage 2 hours prior to surgery reduces stress thus
enhancing patient comfort.® The primary objective of our
study was to evaluate the incidence of PONV after oral
carbohydrate loading 2 hours prior in patients undergoing
elective surgery under general anaesthesia. Secondary
objectives were to assess severity of PONV, gastric

volume 2 hours after intake of study solution, peri

operative RBS, no. of surgeries postponed due to high
gastric volume, patient discomfort and complications up
to 24 hours post operatively.

Material & Methods

This prospective, randomized, interventional study was
conducted at Pt. J.N.M. Medical College & Dr. B.R.A.M.
Hospital, Raipur, C.G. after institutional scientific &
ethical committee approval. Inclusion criteria were
patients aged 18-60 years, ASA grade | and |1, body mass
index (BMI) of 18 to 29.9 kg/m? and intake of solid food
> 6 hrs. back. Exclusion criteria were patient refusal,
surgery lasting > 2 hrs, pregnancy, known case of
diabetes mellitus, hiatus hernia, history of gastrointestinal
surgeries and use of any medication (metoclopramide,
cisapride, domperidone, antihistamines, atropine etc.) that
effects gastric secretion or emptying within the past 24
hours.

Based on study conducted by Sunil Rajan et al (2021) z1-
a/2= 1.96 at 95% confidence interval and margin of
error= 10%, a sample size of 200 was calculated to obtain
statistically significant results [Table 1].”

After obtaining a written informed consent enrolled
patients were randomized into two groups A and B by
sequentially numbered opaque sealed envelope (SNOSE)
technique. Oral solution was prepared by trained
personnel with code and was administered as per the
allocated group. Patients in Group A received 50 ml of
50% dextrose in 150 ml of water (200ml) and in Group B
received 200 ml plain water two hours before scheduled
surgery. The patient and observer both were blinded to
group assignments. Baseline fasting RBS and gastric
volume was measured in both groups before
administration of study oral solution (TO).

Thereafter, Gastric ultrasound was repeated at T1 (5 min

after intake), T2 (1 hr after intake), and T3 (2 hr after
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intake). For that, patient was placed in right lateral
decubitus (RLD) position and low-frequency curvilinear
transducer (2-5 Hz) was placed in the sagittal or sagittal
oblique plane in the epigastrium to obtain a cross-
sectional image of the gastric antrum. Along the edge of
the left lobe of the liver, and anterior to either the aorta or
the inferior vena cava, according to the standard protocol.
Then, measured antero-posterior (AP) and cranio-caudal
(CC) diameter of the gastric antrum. The cross-sectional
area (CSA) of the gastric antrum was quantified using the
CSA=nxAPxCC/4 Through this

antral CSA, gastric volume (GV) was estimated by a

following formula:

previously validated formula : GV (ml)=27.0+14.6xright-
lat CSA (cm2)-1.28xage (yr.), where right Lat CSA
denotes antral CSA, as measured in the RLD position.®
Surgery was postponed, when GV was >1.5 mL/kg at T3,
considering risk of aspiration.®

General anaesthesia was administered as per institutional
protocol. Heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), mean blood pressure
(MBP), SpO2 and respiratory rate (RR) were recorded
intraoperative every 15 min till the end of surgery. After
extubation, patients were shifted to high dependency unit
for further observation. RBS value was recorded 1 hour
following induction (R2) and
extubation (R3).

Post Operative Nausea and VVomiting was assessed using

immediately  post

Post Operative Nausea and Vomiting Impact Scale Score
(PONV 1SS).° PONV, if experienced was managed with
intravenous antiemetics, ondansetron 0.1 mg/kg, followed
by metoclopramide 10 mg and dexamethasone 0.1mg/kg
in that order. Visual analogue scale (VAS) scores for
seven parameters (thirst, hunger, anxiety, mouth dryness,
nausea, weakness and sleep quality) were recorded and

compared for 24 hours postoperatively. Pearson’s chi-

square test was used to measure statistical difference for
gualitative data such as gender, ASA status, patient
discomfort and complications. T-test was used to
compare the mean values of quantitative data such as age,
BMI, incidence of PONV, severity of PONV, gastric
volume, perioperative RBS and no. of surgeries
postponed. Statistical analyses were done using SPSS
version 20.0 for windows.

Results

The data of 180 patients were analysed statistically
[Figure 1]. Age, height, weight, BMI, distribution of
gender and ASA status were comparable in both groups
[Table 1].

The incidence of PONV was significantly high in Group
B; as 26 (28.9%) vs 13 (14.4%); p=0.019 [Tablel].
Though, the distribution of patients among various
nausea grade was non-significant between the groups, but
significantly higher number of patients in group B had
Grade 2 and 3 vomiting, i.e. 12 (13.3%) and 8 (8.9%)
compared to none in Group A (p <0.001) [Table 2].

There was no significant difference in RBS levels at
various time points within the group from baseline RBS
(p>0.05). On
difference was observed only at R2 (p=0.001) [Table 3].

There was a dramatic increase in CSA of gastric antrum

intergroup  comparison  significant

at T1 in both groups, which remained high even at T2 as
compared to TO. At T3, CSA returned to baseline levels
in both the groups. The gastric volume was higher in
group A at every point of time compared to Group B; but
it was statistically non-significant. As, in both the groups
GV was below 1.5ml/kg at T3 therefore not a single
surgery was postponed in either of the groups [Table 4].

Group B reported significantly higher levels of thirst and
hunger compared to Group A (p = 0.001). The mean VAS

for rest of the parameters like anxiety, mouth dryness,
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nausea, weakness, and sleep quality was comparable
between the groups. No complications were reported in
patients of either group.

Discussion

We observed significantly lower incidence and severity
of PONV along with lower level of thirst and hunger in
patients who received oral carbohydrate loading 2 hours
before elective surgery under GA. Gastric volume raised
initially but came to baseline after 2h in both the groups.
None of the cases was postponed because of high gastric
volume. RBS at various time period was comparable to
baseline in both the groups but it was significantly low in
group A at R2, i.e. 1h after induction.

India with only 6% of global hospital beds and 20% of
the disease burden, has a strong reason for expanding
day-care surgery, which can cut treatment costs by 70%
and support faster, more affordable patient care." PONV
is the most commonly reported complication after
anaesthesia and leads to prolonged stay in post
anaesthesia care unit and thus shattering the main aim of
day care surgery.” Overnight fasting on the day of surgery
is the standard practice in most hospitals. Patients who
fast overnight before surgery may experience negative
metabolic, physiological and/or psychological effects.
The American Society of Anesthesiologists (ASA)
recommends that patient without delayed gastric
emptying should refrain from ingesting transparent
liquids for at least 2 hours before elective procedures.’
Day care surgery requires different anaesthesia
approaches than inpatient surgery, and adopting ERAS
principles can help minimize complications and
accelerate recovery. Carbohydrate loading is one of the
preoperative component of ERAS in which patients enter
surgery in a fed state rather than a fasted state.

Carbohydrate loading reduces insulin resistance, which

helps  decrease = hospital  stays, postoperative
complications, muscle breakdown, and improves
hemodynamic stability during surgery.™**

Anaesthesia disrupts glucose regulation in fasting

patients, leading to increased blood glucose through
cortisol-induced gluconeogenesis, protein breakdown,
and catecholamine-triggered insulin inhibition, along
with heightened free fatty acid levels."

We observed significantly lower incidence and severity
of PONV in patients who received oral carbohydrate
loading 2 hours before elective surgery under general
anaesthesia. This could have been due to reduced insulin
resistance, stabilised blood glucose levels, normalisation
of digestive tract function and alleviation of
psychological & metabolic stress."® It had gastric
emptying time similar to plain water thus minimising
residual gastric content and lowering the risk of nausea
and vomiting related to slow gastric emptying. Previous
research had shown that preoperative carbohydrate
reduced both PONV and antiemetic

consumption. "*"*® As nausea alone, without vomiting is

loading had

substantially disturbing sensation experienced in the post
operative period, we separately recorded grading of
nausea and vomiting, although such observations were
not found in any literature as per our search results.
Group A had a smaller percentage of patients
experiencing post-operative nausea than Group B, but
there was no statistically significant difference in the
distribution of nausea Grades 1, 2, and 3. Along with a
decrease in vomiting incidence in Group A, no patients
suffered vomiting grade 2 or 3. Lauwick S. et al (2009)
found that severity of PONV were alike in both groups
because they used different volume of study solution and
used synthetic opioid upon arrival of patients in the
PACU.™! Higher grades of PONV are associated with
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lower patient satisfaction due to discomfort and potential
complications. Effective management of PONV can lead
to better owverall postoperative outcomes and lower
morbidity rates. Understanding PONV grades helps in
tailoring pre-emptive and reactive treatments to minimize
the impact of PONV on patients. Healthcare providers
can better allocate resources and plan for potential
interventions based on the expected severity of PONV.
By aiming to reduce the incidence of higher PONV
grades through preventive measures and effective
management strategies, healthcare providers can improve
patient outcomes and optimize the use of healthcare
resources. Maintaining normoglycemia reduces metabolic
stress, preventing further physiological complications and
aiding in overall recovery. Hyperglycaemia can alter the
pharmacokinetics and pharmacodynamics of anaesthetic
agents, potentially leading to unpredictable responses.
Normoglycemia ensures more predictable and safer
anaesthesia management. There was a significant
difference in RBS levels between the two groups at R2
which was similar to the study conducted by Rajan S et
al.”! The low RBS at R2 may result from enhanced
insulin release and sensitivity following carbohydrate
loading, which offsets stress hormone effects. Patients
receiving carbohydrates had lower intraoperative glucose
levels due to reduced insulin resistance and counter
regulatory hormonal actions.

Our findings were similar to the study conducted by
Zhang Z. et al (2020) in which they found that upon oral
intake of water or a carbohydrate-rich liquid, there was a
significant surge in cross-sectional area (CSA) observed
at T1 for both experimental groups.”® This heightened
CSA persisted at T2 compared to the baseline
measurement (T0) for both groups before returning to
baseline levels by T3. Perlas A. et al (2016) in their study

reported that if GV exceeds 1.5 mL/kg at the time of
anaesthesia induction, there is a risk of aspiration. Hence,
we decided to delay the surgery in case gastric volume on
USG was higher than 1.5 mL/kg.® In our study both
carbohydrate drink and plain water had similar gastric
emptying time, moreover none of the patient in our study
had GV >1.5 ml/kg due to which no case was postponed.
No event of any complications like aspiration, allergic
reactions, bloating and diarrhoea were noted in our study.
Our study measured discomfort using the VAS scale
across seven parameters (thirst, hunger, anxiety, mouth
dryness, nausea, weakness and sleep quality) and found
that Group B reported significantly greater thirst and
hunger than Group A. No differences were observed
between groups for anxiety, mouth dryness, nausea,
weakness, or sleep quality, which is similar with the
results of study conducted by Wang Y. et al (2019).%
Most of the reviewed literature evaluated the effects of
carbohydrate  loading on  patient  discomfort
preoperatively.—Limitation of our study was that exact
fasting time could not be recorded. Type of meal taken
was not taken in to consideration. Waiting time from
arrival at pre-operative area to induction of anaesthesia
could not be standardised.

The study can be extended to different surgical
populations, such as those undergoing gastrointestinal
surgeries, where patients often require bowel preparation
that can lead to increased hypoglycaemia and
dehydration. The scope of study can be extended to
diabetic, geriatric and sick patients in which a simple
intervention can help us to combat the catabolic effects,
accelerate post-operative recovery, thereby reducing

hospital stay and improving patient comfort.
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Conclusion
This study concludes that administering a carbohydrate-
rich liquid orally to patients two hours before surgery
reduces the incidence and severity of postoperative
nausea and vomiting. Additionally, it does not increase
gastric volume before induction or pose a risk of delaying
surgery. There are no associated complications such as
aspiration, flatulence, or bloating. Therefore, oral
carbohydrate-rich liquid can be safely given two hours
before surgery.

References

1. Kulkarni S, Harsoor SS, Chandrasekar M, Bhaskar
SB, Bapat J, Ramdas EK, et al. Consensus statement
on anaesthesia for day care surgeries. Indian J
Anaesth 2017;61:110-24.

2. Lerman J: Surgical and patient factors involved in
postoperative nausea and vomiting. Br J Anaesth
1992; 69: 24-32.

3. Palazzo MGA, Strumin A: Anaesthesia and emesis:
Etiology. Can Anaesth Soc J 1984; 31: 178-187.

4. Maddali MM, Mathew J, Fahr J et al. A prospective
study of postoperative nausea and vomiting in a
tertiary care hospital in Oman. Middle East J
Anaesthesiol 2003; 17(1): 131-41.

5. 2023 American Society of Anesthesiologists Practice
Guidelines for Preoperative Fasting: Carbohydrate-
containing Clear Liquids with or without Protein,
Chewing Gum, and Pediatric Fasting Duration—A
Modular Update of the 2017 American Society of
Anesthesiologists Practice Guidelines for
Preoperative Fasting.

6. Perrone F, da-Silva-Filho AC, Adérno IF, Anabuki
NT, Leal FS, Colombo T, Effects of

preoperative feeding with a whey protein plus

etal.

carbohydrate drink on the acute phase response and

10.

11.

12.

13.

insulin resistance. A randomized trial. NutJ 2011;
10:66.

Rajan S, Rahman AA, Kumar L. Preoperative oral
carbohydrate loading: Effects on intraoperative blood
glucose levels, post-operative nausea and vomiting,
and intensive care unit stay. J Anaesthesiol Clin
Pharmacol. 2021 Oct-Dec;37(4):622-627.

Perlas A, Mitsakakis N, Liu L, Cino M, Haldipur N,
Davis L et al. Validation of a Mathematical Model
for Ultrasound Assessment of Gastric Volume by
Gastroscopic Examination. Anesth Analg 2013; 116:
357-63.

Bisgaard T, Kristiansen VB, Hjortsg NC, Jacobsen
LS, Rosenberg J, Kehlet H. Randomized clinical trial
comparing an oral carbohydrate beverage with
placebo before laparoscopic cholecystectomy. BrJ
Surg 2004;91:151-8.

Ljunggvist O, Scott M, Fearon KC: Enhanced
recovery after surgery: A review. JAMA Surg, 2017:
152(3): 292-98.

Ljunggvist O. Modulating postoperative insulin
resistance by preoperative carbohydrate loading. Best
Pract Res Clin Anaesthesiol 2009;23:401-9.

Sato H, Carvalho G, Sato T, Lattermann R,
Matsukawa T, Schricker T. The association of
preoperative glycemic control, intraoperative insulin
sensitivity, and outcomes after cardiac surgery. J Clin
Endocrinol Metab2010;95:4338-44.

Donatelli F, Corbella D, Di Nicola M, Carli F, Lorini
L, Fumagalli R, et al. Preoperative insulin resistance
and the impact of feeding on postoperative protein
balance: A stable isotope study. JClin Endocrinol
Metab 201;96: E1789-97.

14| Page



Dr. Manu Pratap Singh et al.

International Journal of Medical Science and Applied Research (IJMSAR)

14.

15.

16.

17.

18.

Fortier J, Chung F, Su J. Unanticipated admission
after ambulatory surgery—a prospective study. Can J
Anaesth 1998;45:612-9.

EW,

Perioperative

GE.
An

Duggan Carlson K, Umpierrez
hyperglycemia
update. Anesthesiology 2017;126:547-60.

Yilmaz H, Giilen G, Atalan G, Tas C, Ozbek O,

Aytac S, et al. The effects on surgery stress of

management:

preoperative oral carbohydrate intake of knee and hip
replacement surgery. Anatol J Clinlnvestig 2013;7:
158-63.

Yilmaz N, Cekmen N, Bilgin F, Erten E, Ozhan MO,
Cosar A. Preoperative carbohydrate nutrition reduces
postoperative nausea and vomiting compared to
preoperative fasting. JresMedSci 2013;18:827-32.
Hausel J, Nygren J, Thorell A, Lagerkranser M,
Ljungqgvist O. Randomized clinical trial of the effects
of oral preoperative carbohydrates on postoperative

Legend Figure and Tables

ENROLLMENT

CONSORT DIAGRAM

Assessed for e ligibility (n=200)

|
]

Randomisation (n=200)
Group B (n=98)

—

Group A (n=102) ALLOCATION
Received 200m| pure water 2
hour before the surgery

Received S0 miof 50% D in
150 ml of water (200ml) 2
hour before the surgery

FOLLOW up

Excluded (n=12) For Asme SEiNg Gastric
wolume, pe riope rative RBS & -
patient discomfort for 7
parameters (thirst, hunger,
anxiety, mouth dryness,
nausea, weakness and sleep

quality)

Excluded [n=8)

Prolonged surgery
(n=6)

= Intraoperative
use of
ondansetron and

= Prolonged
surgery (n=8)

= Intraoperative
use of
ondansetron and

dexamethasone
(n=2)

dexamethasone
(m=4)

Group A (n=90) Group B (n=90)

ANALYSIS

Figure 1: Consort Flow Diagram

Table 1: Demographic Profile and incidence of PONV

19.

20.

21.

nausea and  vomiting  after
cholecystectomy. Br J Surg. 2005 Apr;92(4):415-21.
Lauwick SM, Kaba A, Maweja S, Hamoir EE, Joris

JL. Effects of oral preoperative carbohydrate on early

laparoscopic

postoperative outcome after thyroidectomy. Acta
Anaesthesiol 2009;60 (2):67-73. PMID:
19594087.

Zhang Z, Wang RK, Duan B, Cheng ZG, Wang E,
Guo QL, et al. Effects

carbohydrate-rich drink before ambulatory surgery: a

Belg.

of a preoperative

randomized controlled, double-blinded study. Med
Sci Monit. 2020 Aug 28;26:€922837.

Wang Y, Zhu Z, Li H, Sun Y, Xie G, Cheng B, et al.
Effects of preoperative oral carbohydrates on patients
undergoing ESD surgery under general anesthesia: a
randomized controlled study. Medicine (Baltimore).
2019 May;98(20):15669.

Group A

Group B

P value

Age (MeanzSD) in years

38.80+8.28

38.34+6.76

0.686
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Weight (Mean+SD) in kgs 61.96+9.60 63.84+10.32 0.192
Height (Mean+SD) in cm 165.11+6.86 165.089+6.84 0.983
BMI (Mean+SD) in kg/cm® 22.70+3.26 23.37+3.16 0.161
M: F [n (%)] 63 (70): 27 (30) 58(64.4):32 (35.6) 0.427
PONV [n (%)] 13 (14.4) 26 (28.9) 0.019
Table 2: Patient’s distribution according to grade of nausea and vomiting
Nausea VVomiting
Group A n (%) Group B n (%) p value | Group An (%) | Group B n (%) | p value
Grade 0 77 (85.6) 64 (71.1) 0.019 |77 (85.6) 64 (71.1) 0.019
Grade 1 3(3.33) 4 (4.44) 1.00 13 (14.4) 6 (6.7) 0.090
Grade 2 4 (4.44) 12 (13.33) 0.162 | 0(0) 12 (13.3) 0.0001
Grade 3 6 (6.66) 10 (11.11) 0213 [ 0(0) 8(8.9) 0.004
Table 3: Mean Perioperative RBS at various observation time
Group A Group B p value
Variables Mean+SD p Mean+SD p Group A
(mg/dl) value | (mg/dl) value | vs Group B

RO- Fasting RBS before assigned drink 104.27+14.89 | NA 107.034£11.66 | NA 0.112
R1- Just before induction of Anaesthesia 100.59+8.83 0.104 | 101.39+12.67 | 0.124 | 0.165

R2 - 1 hour following induction 94.65+10.43 0.100 | 106.16+16.61 | 0.156 | 0.001
R3- Immediate post extubation 104.77+12.23 | 0.130 | 109.66+10.91 | 0.178 | 0.123
Table 4: USG parameters of gastric antrum at various time points

Time point TO T1 T2 T3

Group A | Mean+SD A.P. (cm) 2.71+1.23 5.04+2.53 3.33+1.41 |253+1.19
C.C. (cm) 2.36+0.67 5.02+1.23 3.05+3.62 2.64+0.64
CSA (cm?) 4.47+0.55 9.59+1.39 6.23+0.92 4.56+0.78
Gastric volume (ml) | 41.77£11.73 124.51+71.57 | 67.96+17.46 | 42.83+£14.47

Group B | Mean+SD A.P. (cm) 1.99+0.69 3.47+1.09 2.21+0.96 2.16+1.20
C.C. (cm) 2.77x0.77 3.28+0.74 3.35+1.02 3.04+1.14
CSA (cm?) 4.08+0.48 8.63+1.51 539225 | 4.22+0.41
Gastric volume (ml) | 39.41+9.02 110.77+21.37 | 64.77+16.31 | 39.33+11.66

PValue | GrAvsGrB | Gastric volume 0.131 0.083 0.201 0.076
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