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Abstract
Background: this study aims to assess the organic inflammatory response of the video laparoscopic cholecystectomy, with abbreviation of the preoperative fasting to
2h using a carbohydrate and protein enriched solution.
Methods: this is a randomized, prospective study with
patients divided into the following 2 groups: group A,
conventional fasting and group B, 2h abbreviated fasting
with oral ingestion of a carbohydrate and protein solution. Serum glucose, insulin, interleukin 1, and TNF-α
were mesasured before ingestion of the solution, during
induction of anesthesia, and 4 h after the end of surgery.
Results: thirty-eight patients completed the study without presenting pulmonary complications associated
with bronchoaspiration. The postoperative HOMA-IR
variance was greater in group A (p = 0.001).
Conclusion: the abbreviation of preoperative fasting
for 2 h, using carbohydrate and protein enriched solutions, is safe, reduces insulin resistance, and does not increase the risk of bronchoaspiration.
(Nutr Hosp. 2015;32:957-957)
DOI:10.3305/nh.2015.32.2.8944
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LA RESPUESTA ORGÁNICA INFLAMATORIA
EN LA REDUCCIÓN DEL TIEMPO DE AYUNO
PREOPERATORIO CON UNA SOLUCIÓN
ENRIQUECIDA CON CARBOHIDRATOS Y
PROTEÍNAS; UN ESTUDIO ALEATORIZADO
Resumen
Introducción: El objetivo de este estudio es la evaluación de la respuesta inflamatoria orgánica a la colecistectomía laparoscópica mediante vídeo con una reducción
del tiempo de ayuno preoperatorio a 2h y empleando una
solución enriquecida con carbohidratos y proteínas.
Métodos: Se trata de un estudio aleatorizado, prospectivo con pacientes divididos en los dos grupos siguientes:
grupo A, ayuno convencional y grupo B, ayuno abreviado de 2h con ingesta oral de una solución enriquecida con
carbohidratos y proteínas. Antes de la ingesta de la solución, se hicieron mediciones de glucosa sérica, insulina,
interleucina 1y TNF-α; también se realizaron mediciones
durante la inducción de la anestesia y 4h después de la
intervención quirúrgica.
Resultados: Treinta y ocho pacientes completaron el
estudio sin presentar complicaciones pulmonares relacionadas con el broncoaspirado. La varianza HOMA-IR
postoperatoria fue superior en el grupo A (p = 0,001).
Conclusión: La reducción del tiempo de ayuno preoperatorio a 2h, empleando soluciones enriquecidas con carbohidratos y proteínas, es segura, reduce la resistencia
a la insulina, y no aumenta el riesgo de broncoaspirado.
(Nutr Hosp. 2015;32:957-957)
DOI:10.3305/nh.2015.32.2.8944
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Introduction
Prolonged preoperative fasting is a common clinical
practice despite the lack of scientific evidence supporting its validity1. Previous studies reported that it adds
metabolic stress to surgical trauma and contributes to
worsening of peripheral insulin resistance, being proportional to the severity of the surgical procedure2,3.
Abbreviating the fasting for 2h is associated with
improvement in insulin sensitivity, which, in turn,
improves the metabolic response to surgical trauma,
reduces hospitalization time and can result in clinical
benefits such as the reduction of nausea, vomiting, hunger, thirst, and anxiety, thus accelerating postoperative
recovery2,4-10. Some studies have also demonstrated the
safety and efficacy of this abbreviated fasting when a
carbohydrate solution is enriched with amino acids5,6,7.
The objective of this study is to assess the postoperative organic response to trauma after video laparoscopic cholecystectomy, with abbreviation of preoperative fasting for 2h, offering patients a solution enriched
with carbohydrates and proteins.
Patients and Methods
A prospective, randomized, controlled trial was conducted at the general surgery departmant of the Gaffreé
and Guinle’s University Hospital (HUGG) of the Federal State University of Rio de Janeiro, Brazil (UNIRIO).

The research was approved by the HUGG’s Research and Ethics Committee, Rio de Janeiro-RJ, and
all patients signed a free and informed consent form
(FICF).
All patients were older than 18 years, female and
had abdominal symptoms as colic and nauseas. The
diagnosis of cholelithiasis was made by abdominal ultrasound, and they had no history of acute cholecystitis
and/or cholelithiasi. All surgeries were electively scheduled and patients’ operative risk were II or I (ASA—
American Society of Anesthesiologists). Patients with
comorbidities as diabetes mellitus, renal insufficiency,
gastroesophageal reflux disease, acute cholecystitis,
use of corticosteroids for more than 6 months, previous gastric surgery, or who had shown any disagreement with the FICF were excluded from this study.
Patients were hospitalized the day before surgery
and randomized by computer software into 2 groups.
Group A patients were subjected to regular fasting
conditions starting at 10 PM of the previous night, and
group B patients received 200 mL of carbohydrate and
protein solution 2h before the procedure.
The solution for ingestion was Fresubin® Jucy Drink
(produced by the Fresenius Kabi laboratory), which
contains 33.5% carbohydrates and 4% proteins with a
total volume of 200mL (Annex 1).
The anesthetic technique used was the same for both
groups: general anesthesia without spinal block. Cefazolin was used during anesthesia induction for prophylaxis. During anesthesia, peripheral vein infusion

Annex 1
Fresubin® Jucy Drink - Fresenius Kabi. Each bottle contains 200ml, nutritional values
Quantity per 100 ml
Calories (Kcal)

150

Source of protein

Whey protein (100%)

Protein (% / g)

11% / 4 g

Source of CH

Maltodextrin (88%) and sucrose (12%)

89% / 33,5g

Source of Lipids

-

CH (% / g)
Lipid (% / g)

0% / 0g

Minerals
Sodium (mg)
Potassium (mg)
Chlorine (mg)
Calcium (mg)
Phosphorus (mg)
Magnesium (mg)
Iron (mg)
Selenium (mcg)

6
7
190
50
11
1
2,5
12,5

Zinc (mg)
Copper (mcg)
Manganese (mcg)
Iodine (mcg)
Fluorine (mcg)
Chromium (mcg)
Molybdenum (mcg)

1,88
375
0,5
37,5
0,25
12,5
18,8

150
2,5
3,75
25
0,3
0,4
3,75

B6 (mg)
B12 (mg)
C (mg)
Pantothenic acid (mg)
Biotin
Folic Ac
Osmolality (mOsm / l)

0,43
0,75
18,8
1,5
9,4
62,5
680

Vitamins
A (mcg RE)
D (mcg)
And (mcg TE)
K (mcg)
B1 (mg)
B2 (mg)
Niacin (mg)
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was performed with 0.9% saline solution and/or simple Ringer solution. In the immediate postoperative
period, there was no prescription of venous hydration
unless emergency hydroelectric restitution was necessary. For analgesia, 30 mg/kg of venous dipyrone was
used every 6h and no regular antiemetic medication
was prescribed.
Clinical parameters such as nausea, vomiting, and
pain were assessed at 3 different times: 4, 8, and 24h
after surgery. Nausea and vomiting were then assessed as either present or absent, and pain was quantified
using the visual analog scale8.
Serum glucose, insulin, interleukin-1 (IL-1), and
tumor necrosis factor-alpha (TNF-α) levels were collected 2h before surgery (immediately before solution
ingestion), during anesthesia induction, and 4h after
the end of the surgery. In the HUGG’s laboratory, the
blood samples were separated by centrifugation and
frozen to a temperature between -16°C and -20°C.
Glucose levels were measured using an enzymatic
method, and insulin levels with electrochemiluminescence at HUGG’s laboratory. IL-1 and TNF-α levels
were measured at the immunohistochemistry laboratory of the Fundação Oswaldo Cruz (FioCruz) using
gel electrophoresis methods by R&D Systems.
Insulin resistance was measured using the homeostasis model assessment- insulin resistance (HOMA-IR) proposed by Matthews et al.9. [HOMA-IR
= insulin (UI/mL) × glycemia (mg/dL) / 405]. IL-1,
TNF, and insulin values were expressed in microunits

(μU/mL), glycemia in milligrams (mg/dL), and HOMA-IR in absolute values.
Statistical Analysis
The sample number was calculated according to
other similar studies6,10. To obtain an 85% statistical
power (beta error) and a difference of 50% in HOMA-IR, values were calculated using groups of 16 patients. All data were analyzed for homogeneity using
the Bartlett test and for normality using the Shapiro
test. A statistical α (bilateral) significance level was
defined as ≤0.05. For the analysis of categorical data
we used chi-square or Fisher tests. The Student’s t-test
or Mann-Whitney tests were used to analyze continuous data. Data were presented as mean values and
standard deviation or as median and interquartile range
(IQR). All calculations were conducted on a computer
with the R program11.
Results
Thirty-eight patients were divided into group A (n =
17) and group B (n = 21). No deaths or postoperative
complications occurred in either groups. Clinical and
demographic characteristics are shown in table I.
No patients presented anesthetic complications, and
group B patients did not present any signs of regurgita-

Table I
Groups clinical end demographic analysis, before the 1st solution of carbohydrates and proteins
Group A

Group B

0
17

0
21

Age (years) average (SD)

41 (14.2)

47.7 (14.5)

0.16

Fasting time (min) average

12h 30min

3h 5min

0.001

Surgery time (min) average

1h 14min

1h 31min

0.03

Sex
Masc
Fem

p

1

ASA
ASA I

9

12

ASA II

8

9

2,05

2,04

0.9

23.2 (3.8)
107.4 (26.5)
79.9 (18.8)
6.7 (4.8,8.9)
1.3 (1,1.8)

25.2 (4.6)
122.9 (22.9)
85.4 (13.5)
7.3 (5.2,11.4)
1.6 (1.1,2.2)

0.172
0.061
0.307
0.333
0.265

Length of hospital stay
Fasting samples
IL-1 average (SD)
TNF average (SD)
Glucose average (SD)
Insulin average (IQR)
HOMA-IR average (IQR)
IQR – Interquartile range SD – Standard deviation
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tion during the induction of anesthesia. There were no
significant difference between the groups in terms of
nausea, vomiting, and pain (Table II).
Glycemia, insulin, and insulin resistance
Group A presented higher postoperative levels of
serum insulin and insulin resistance (HOMA-IR) than
group B (Table III). In group A, the postoperative median variance of HOMA-IR was 0.8 (IQR: 0.6,1.5) and
in group B it was 0.2 (IQR: -0.2,0.3) (p = 0.001). Insulin variance was also significantly different between
the 2 groups. Group A presented an increase of 10.4%,
while the postoperative insulin level of group B was
lowered by 13.2% (p = 0.01) (Table III).
In relation to glycemia, group B presented in the second sample (anesthetic induction) an 8.8% increase
from the value of the first sample, while group A presented a 1.8% reduction. Group A presented a postoperative glycemia increase of 28.8% and group B of
23.6% (p = 0.72).

Interleukin-1 and TNF-α
Inflammatory markers IL-1 and TNF-α did not present differences between groups when we compared
the median increase of the first samples with the median of the final samples.
Discussion
This study showed that the group that ingested the
carbohydrate and protein solution 2h before video
laparoscopic cholecystectomy presented less insulin
resistance and therefore possibly a reduced organic
response to trauma. These patients did not demonstrate signs of regurgitation and/or bronchoaspiration in
anesthetic induction, neither increased postoperative
morbidity.
The half-life gastric emptying period for water and
non-caloric clear liquids is known to be of 10 min.
Glucose-enriched liquids initially have a slower emptying process, however after 90 min this difference be-

Table II
Evaluation of nausea, vomiting and pain (VAS) postoperatively, 4h, 8h and 24h after surgery
Group A

Group B

p

(4h)
VAS average (SD)
Nausea
Vomiting

0.64 (1.05)
1
0

0.72 (1.33)
1
1

0.838
0.397

(8h)
EVA average (SD)
Nausea
Vomiting

0,41 (0.61)
2
0

0,54 (1.12)
1
1

0.872
0.577
0.397

(24h)
EVA average (SD)
Nausea
Vomiting

0,41 (0.61)
0
0

0,31 (0.79)
1
0

0.361
0.397
-

SD – Standard deviation VAS – Visual analog scale

Table III
Average postoperative dosages of insulin and HOMA-IR, and percentage of variation
Preoperativily

Postoperativily

% Variation

Group A
HOMA-IR average (SD)
Insulin average (SD)

1.68 (1.74)
8.26 (7.62)

2.33 (0.82)
9.12 (3.59)

38.7%
10.4%

Grupo B
HOMA-IR average (SD)
Insulina average (SD)

1.74 (0.79)
8,33 (3.74)

1.88 (0.70)
7,23 (3.39)

7,5%
-13.2%

Grupo A

Grupo B

P

HOMA-IR

Variation

38.7%

7.5%

0.001

Insulin

10.4%

-13.2%

0.01

SD – Standard deviation
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comes insignificant. Thus, patients with normal gastric
emptying would not present any gastric residue after
2h ingesting these solutions12.
Prospective and randomized studies showed that reducing the preoperative fasting for 2h, with ingestion
of clear carbohydrate liquids, does not increase the
risk of gastric content regurgitation and bronchoaspiration during anesthesia13. In several trials conducted
on preoperative fasting, patients received early discharge without evidence of pulmonary morbidity14,15.
Meta-analysis of 22 randomized studies, including a
Cochrane review, showed that fasting starting at midnight does not reduce the content or the gastric pH,
compared with those wiht patients receiving clear liquids 2h before anesthetic induction13,16.
Some situations and comorbidities as diabetes mellitus, opioid use, mechanical and tumor obstructions,
tobacco, alcoholism, functional dyspepsia, first gestational trimester and in labor can prolong gastric
emptying17-19. In these cases the abbreviated fasting is
contraindicated, however this remains a controversial
topic within the literature20,21.
A randomized study of patients submitted to video
laparoscopic cholecystectomy, which compared traditional fasting with the use of a carbohydrate solution
2h before surgery, showed that this procedure was safe
and not associated with anesthetic complications. Furthermore, patients who received the solution presented
a lower occurrence of gastrointestinal complications
and 1 day less hospitalization than the control group22.
Another study using the same group showed that in
video laparoscopic cholecystectomy, the abbreviation
of fasting with a carbohydrate solution 2h before surgery reduced insulin resistance and the inflammatory
response to trauma10.
Although scarce, reports do suggest that preoperative administration of carbohydrate and milk serum
(whey protein) solutions are safe and effective6,7. Milk
serum whey protein contains a high level of essential
amino acids, especially branched-chain amino acids
(leucine, isoleucine, and valine)23,24. These are rapidly used by skeletal muscle during stress and stimulate
protein synthesis. Owing to their high degree of absorption, they are easily digested by the small intestine, in addition to being glutamine precursors and the
main source of enterocyte energy. Therefore, the addition of this protein to the carbohydrate solution improves insulin response to trauma in comparison with the
ingestion of only carbohydrates25.
Unlike the vast majority of studies that only assessed formulas with 12.5% carbohydrates5,10,20,21, our
study used a combined solution of 33% carbohydrates and 4% proteins, which was proven to be safe and
effective.
Perrone et al. demonstrated that the addition of
milk whey protein (14%) to the carbohydrate solution
(86%) reduces the inflammatory response of patients
submitted to video laparoscopic cholecystectomy.
This study demonstrated the safety in using increasin-
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gly concentrated protein solutions (86% vs. 12.5%),
although in a very small sample size.
Our study used larger groups to guarantee the reliability of results. This study confirmed the same benefits but with a population of almost twice the size.
Another important factor was that our study used a
higher carbohydrate concentration than that used in
other studies, and also, there were no signs of regurgitation and/or bronchoaspiration.
Insulin resistance is a transitory event occurring
in the first days after surgery and lasting for up to 3
weeks. This metabolic state is similar to the physiopathology of type II diabetes mellitus, in which glucose
cell capture is reduced because of the low activity of
the GLUT-4 membrane transporter. In addition to the
postoperative release of inflammatory cytokines and
regulatory hormones such as glucagon, this leads to
a state of hyperglycemia and can increase the risk of
complications and morbidity26.
During the surgical procedure, inflammatory mediators such as IL-1, IL-6, and TNF-α are released, leading
to insulin resistance and hyperglycemia27,28. The organic response to surgical trauma is essentially dependent
to the level of surgery and is measured by a variety of
mechanisms such as insulin resistance26. In this study
we observed reduced insulin resistance in the group
with an abbreviated fasting period – probably meaning
a reduced organic metabolic response to trauma.
Besides their important role as inflammatory mediators, IL-1 and TNFα have very short half-lives, 6
and 20 min, respectively, being involved in the initial
activation process of inflammation. The greatest effect
of these cytokines is seen at the cell lesion site, in an
autocrine or paracrine manner without major variation
in plasma29,30. Perhaps for this reason, we could not
find a significant difference between IL-1 and TNF-α
levels in the assessed groups. Studies on inflammatory
cytokines that compared conventional video cholecystectomy and laparoscopy also failed to measure IL-1
and TNF-α as inflammation variables; however, they
obtained significantly different values when they comparing IL-6 levels28,29,31.
Another important shortcoming is the lack of a
group receiving only one solution of 33% carbohydrates. This would have made it possible to analyze whether the postoperative inflammatory pattern improvement was due to the carbohydrate solution or to the
synergy of these carbohydrates with protein.
Conclusion
The preoperative abbreviation of fasting for 2h with
ingestion of a liquid formula of 33% carbohydrates
and 4% proteins reduces insulin resistance and consequently the organic response to trauma by patients
submitted to elective video laparoscopic cholecystectomy, and does not increase the incidence of perioperative pulmonary complications.
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