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ABSTRACT

Patient preparation before medical procedures, for example in elective surgery, abdominal ultrasonograhy 
(USG), endoscopy, intubation, etc., is by emptying the stomach. Attempt in emptying stomach is by fasting since 
the night before medical procedure with the intention to decrease the risk of aspiration. 

Management of nutrition guidelines in preparation of medical procedures currently refers to pre-surgery 
fasting which is recommended by American Society of Anaesthesiologist (ASA) and the Canadian Anaesthetists 
Society (CAS). In Indonesia, pre-surgery fasting guideline is suggested by Indonesia Society of Anesthesiology  
and Intensive Care. However, in various unit of service, fasting the patient since the night before is still performed.

Development of nutrition management in medical procedures has experienced many changes, such as surgery 
which is aimed to restore organ normal function and to accelerate the healing of patients. Various studies on 
nutrition are developed in conjunction with the programs development to optimize pre-surgery preparation.
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ABSTRAK

Persiapan pasien yang menjalani tindakan medis seperti pembedahan elektif, USG abdomen, endoskopi, 
intubasi dan tindakan lainnya yaitu dengan mengosongkan lambung. Upaya pengosongan lambung dilakukan 
dengan memuasakan pasien sejak semalam sebelum tindakan dengan tujuan mengurangi risiko terjadinya 
aspirasi.

Pedoman tatalaksana nutrisi untuk persiapan tindakan medis saat ini mengacu pada pedoman puasa pra-bedah 
yang direkomendasikan American Society of Anaeshesiologist (ASA) dan The Canadian Anaesthetists Society (CAS).  
Di Indonesia, pedoman puasa prabedah dianjurkan oleh Perkumpulan Dokter Spesialis Anastesiologi dan 
Terapi Intensif (PERDATIN). Meskipun demikian, pada berbagai unit layanan masih memuasakan pasien sejak 
semalam sebelum tindakan medis dilakukan.  

Perkembangan tatalaksana nutrisi pada tidakan medis telah mengalami banyak perubahan seperti pembedahan 
yang bertujuan mengembalikan fungsi normal organ dan mempercepat penyembuhan pasien. Berbagai penelitian 
mengenai nutrisi dikembangkan bersamaan dengan pengembangan program untuk mengoptimalkan persiapan 
pra-bedah.

Kata kunci: tata laksana nutrisi, nutrisi pra-bedah, aspirasi

INTRODUCTION 

Pre-surgery fasting has been performed since 
two years after general anesthesia was introduced in  
the year 1850, when a mortality case due to aspiration 

in anesthetized patient was found. Aspiration which 
happened due to increase in gastric contents is 
frequently feared in nutrition administration before  
a medical procedure.1
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Fasting patient since the night before is actually not 
appropriate with body physiology because stomach 
is always filled with gastric fluid which is secreted 
continuously up to 2,500 mL/day. Even though in 
fasting condition, stomach always secreted fluid as 
much as 50 mL/hour.2,3 Fasting patient since the night 
before the medical procedure also has negative impact 
to body metabolism, particularly breaking down of 
body reserve through glycolysis and gluconeogenesis. 
A good pre-surgical preparation may reduce stress 
response occurred during surgery and further minimize 
post surgery risk which may be happened to patients.1,4

PHYSIOLOGY OF STOMACH

Stomach is a part of the gastrointestinal system, entry 
part of food and liquid which will be digested in the body.2 
Stomach produces gastric enzymes approximately 2 L/
day, which is secreted by gastric surface cells.2,3 

Digestion process of carbohydrates and protein 
occurred in the stomach but the digestion process 
happened in separated location and has not occurred 
entirely. Digestion of carbohydrates occurred in  
the corpus part, while digestion of protein happened 
in the gastric antrum. HCl and pepsin only reach  
the food surface, so the protein digestion is minimal.2,3 

Gastric Motility 

Gastric motility includes four factors, which are 
gastric filling, gastric storage, gastric mixing, and gastric 
emptying. Gastric motility is indirectly influenced by 
emotion through autonomic nerve, which stimulates 
smooth muscle excitability.2,3

When filled with food, stomach can expand till 
the capacity reaches approximately 1 L during meal, 
if compared with empty stomach volume < 80 mL.5 
Upon filling, stomach will expand but did not cause 
tension on stomach wall and increase of pressure in 
the stomach due to plasticity effect of gastric muscle 
and receptive relaxation.
 Gastric Emptying

Gastric emptying velocity is basically influenced by 
factors in the stomach, duodenum, and outside digestive 
tract. Factors in the duodenum are more affecting 
gastric emptying velocity compared with gastric factors 
due to nerve and hormone responses.2,3 Nerve response 
through intrinsic plexus and autonomic nerve is called 
enterogastric reflex, while hormone response occurs on 
the duodenal mucosa causing secretion of hormones 
or enterogastrones, such as secretin, cholecystokinin, 
and gastric inhibitory peptides.2 

Measurement of Gastric Emptying

Various gastric emptying velocity measurement 
techniques have been summarized by Petring et 
al, which include radiology, intubation-aspiration, 
radioisotopes, ultrasound, absorption kinetics from 
oral substance administration, ferromagnetic tracer, 
epigastric impedance, and tomography.6 Other 
measurement technique is by using imaging, such 
as magnetic resonance imaging (MRI), single 
photon emission computed tomography (SPEC), and 
ultrasonography (USG) can be used with the advantage 
of being not invasive.7

NUTRITION AND GASTRIC EMPTYING

Nutrition Management

Currently, nutrition management guidelines for 
medical procedure preparation refer to pre-surgery 
fasting guidelines recommended by American 
Society of Anaesthesiologist (ASA) and the Canadian 
Anaesthetists Society (CAS), which is to drink clear 
liquid which contains simple carbohydrate or water 
two hours and light meal six hours before surgery.8,9  
In Indonesia, pre-surgery fasting guidelines by 
Indonesia Society of Anesthesiology and Intensive 
Care recommended almost the same, drinking clear 
liquid three hours and light meal 6-12 hours before 
surgery.10

Table 1. Factors influencing in gastric emptying2

Factors Way of influencing Gastric 
emptying effect

Gastric factors
Chyme volume Distension has direct 

effect to the increase 
of smooth muscle 
contraction, vagus 
nerve, and gastrin

Increase of 
volume stimulate 
gastric motility 
and emptying

Fluid level Only liquid food can 
pass the stomach

More liquid the 
food , the gastric 
emptying is faster

Duodenal factors
Presence of fat, 
acid, hypertonicity, 
or distension

Causing enterogastric 
reflex, thus secreting 
enterogastrones 
(cholecystokinin, 
secretin)

Duodenal factors 
inhibit gastric 
motility and 
emptying until 
duodenal factors 
are completed

Factors outside 
digestive tract
Emotion Influencing autonomic 

balance
Increase or 
decrease gastric 
motility and 
emptying

Pain Increase sympathetic 
activity

Inhibit gastric 
motility and 
emptying
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Nutrition and Gastric Emptying Velocity

Studies on measurement of gastric emptying 
velocity after consuming various kind of food have 
been conducted, starting from liquid to solid food. 
Results of those studies are beneficial to be the base 
of nutrition management before medical procedures.

Studies on measuring gastric emptying velocity 
after consuming clear fluid were conducted by Maltby 
et al, Sutherland et al, and Hutchinson et al comparing 
the residue volume in stomach of group who were 
assigned to fast since the night before and group who 
was given clear fluid 2.5 hours before surgery. Results 
revealed that there was no significant difference of 
residue volume, which means there was no difference 
in the gastric emptying volume.11-13 Maltby et al, also 
performed a study measuring the velocity gastric 
emptying clear fluid in overweight patients.14 Subjects 
were divided into a group who fasted since the night 
before surgery and were given 300 mL of clear fluid 
two hours before surgery. Results obtained exhibited 
no significant difference in gastric residue volume in 
both groups. This implicated that overweight patients 
can follow pre-surgery fasting guidelines as suggested 
by ASA/CAS, which is to drink clear liquid until two 
hours before surgery.8,9

Several literatures stated that gastric emptying 
velocity in pregnant women was slower compared 
to normal adults due to hormonal and mechanical 
factors.15,16 Based on the provision, healthy adults could 
receive clear fluid lastly two hours before anesthetized. 
Wong et al, studied gastric emptying in healthy 
pregnant women (37-39 weeks) and not overweight 
who were fasted since the previous night. Subjects 
were divided into those who drink 300 mL and 50 mL 
of water. Results of the study exhibited indifferent 
gastric emptying.17 Further studies by Wong et al, study 
investigated healthy pregnant women (37-39 weeks) as 
subjects who were overweight with body mass index 
(BMI) 41 ± 9 kg/m2 on average.18 Obtained results 
showed gastric emptying in overweight pregnant 
women was not slower after consuming different 
amount of beverage.

Study on measurement of gastric emptying velocity 
with different beverages performed by Fried et al, 
showed that gastric emptying after whey-based formula 
consumption was faster compared to casein-based 
formula.19 A study by Vesa et al, in healthy adults 
who were given full cream milk and half-skimmed 
milk, stated that group who consumed full cream milk 
was significantly slower gastric emptying compared 
to half-skimmed milk.20 Study by Maughan et al, in 
healthy male adults who were given four different 
solutions in separated time showed that in protein 
containing solution, the gastric emptying velocity 
was slower compared to carbohydrates containing 
solution.21 Lobo et al, who studied gastric emptying 
velocity in healthy adults, revealed that gastric 
emptying after carbohydrate containing drinks (CCD) 
administration was faster compared to oral nutrition 
supplement (ONS). Thus, it was recommended that 
CCD was safe to be given until two hours pre-surgery 
and ONS was safe to be given around three hours pre-
surgery.22 Gentilcore et al, in their study, compared 
gastric emptying velocity after consuming drinks with 
different calories in healthy young adults. In group who 
consumed beef stock soup (12 kcal) and group who 
consumed 300 mL of 25% dextrose (314 kcal), gastric 
emptying velocity was slower compared to group who 
consumed higher calories food.23

Gastric emptying velocity after consuming solid 
food compared to drinking clear fluid was observed by 
Berry et al, in healthy elderly subjects who were given 
drink containing 50 mg glucose + lemon juice 30 mL 
and consumed 300 g meat revealed gastric emptying 
velocity after consuming solid food is slower compared 
to drinking clear fluid.24 Spiegel et al, studied gastric 
emptying velocity in 9 healthy female who consumed 
tomato soup compared to egg sandwich in two different 
times. Results showed solid food administration would 
stay in the stomach longer compared to liquid food.25  
A study by Burton et al, in healthy adults who consumed 
2 scramble eggs + 2 slices of bread + 240 mL skim 
milk (320 kcal) resulted in increased gastric volume 
in the first 2 hours after meal and further decreased to 
the initial volume in three hours after meal.26 

The avai lable  pre-surgical  management 
recommendation consists of clear water and solid food 
(ASA, CAS, and Indonesia Society of Anesthesiology 
and Intensive Care) administration, but has not 
included enteral nutrition administration, which is 
expected to become one of the alternatives in pre-
surgery nutrition administration.8,10 Enteral nutrition is 
various food which is processed for particular therapy 

Table 2. Pre-surgery fasting guidelines8,9

Diet Minimal duration of 
fasting (all age)

Beverages (plain water, fruit juice, 
carbonated drinks, tea, coffee)

2 hours

Breastmilk 4 hours
Formula milk 6 hours
Milk other than breastmilk 6 hours
Snacks (toast + drinks) amount and 
type need to be noted

6 hours
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purpose through food pipe or orally as ONS. Based on 
the completeness of nutrients, enteral nutrition could 
consist complete nutrients, if given in the needed 
amount and has fulfilled patients’ needs, or incomplete 
nutrients if could only be given as supplements.27 

Studies on enteral nutrition consumption and gastric 
emptying velocity was performed by Sutanto et al, to 
9 pregnant women in third trimester who were given  
200 mL specific enteral formula nutrition.28 
Measurement of gastric emptying velocity was done 
by scanning using USG instrument. Obtained results 
were gastric volume restored to initial condition in less 
than two hours.

CONCLUSION

Management of nutrition before medical procedure 
actually could be based on the body physiology, 
including gastric emptying. Nutrition administration as 
complete as possible before medical procedure and as 
close as possible to the schedule procedure is expected 
to decrease breaking down of body reserve effect.  
In association with the risk of aspiration, basic 
physiology of gastric emptying velocity in various 
type of food type is very important. As an alternative 
of pre-surgery nutrition is administration of enteral 
nutrition with complete nutrients content. This is 
expected to satisfy nutrition needs in order to substitute 
body reserve which has been broken down during 
medical procedure. Gastric emptying time after enteral 
nutrition consumption is faster compared to solid food 
consumption, thus it could be considered as nutrition 
management before medical procedure.

REFERENCES
1.	 Ljungqvist O. To fast not to fast? metabolic preparation for 

elective surgery. Scand J Nutr 2004;48:77-82.
2.	 Sherwood L. The digestive system. In: Human physiology: 

from cells to systems. 6th ed. Belmont: Thompson Brooks 
Cole 2007;16:589-639.

3.	 Guyton AC. Textbook of Medical Physiology. 7th ed. 
Philadelphia: WB Saunders 1986.p.485-531.

4.	 Ljungqvist OH, Nygren J, Thorell A, Soop M. Pre-operative 
patient preparation for enchanced recovery after surgery. 
Transfus Altern Tranfus Med 2007;9:45-9.

5.	 Johnson G. Holt Biology: Visualizing Life. Orlando: Holt, 
Rinehart, & Winston 1994.p.769.

6.	 Petring OU, Blake DW. Gastric emptying in adults: an 
overview related to anaesthesia. In: Robert J, Australian 
Society of Anaesthetists, eds. Anaesthesia and Intensive 
Care.1993.WFSA distance learning (Review 8) [cited 
2012 Jan 23]. Available from: URL: http://web.squ. 
edu.om/medLib/MED_CD/E_CDs/health%20development/
html/clients/WAWFSA/html/reviews/rev008htm.

7.	 Gilja HO, Lundig J, Hausken T, Gregersen H. Gastric 
accommodation assessed by ultrasonography. World J 
Gastroenterol 2006;12:2825-9.

8.	 The Canadian Anesthesiologists’ Society. CAS guidelines 
to the practice of anesthesia. Oxford: World Federation of 
Societies of Anaesthesiologists, 1999.p.7.

9.	 American Society Anaesthesiologist. Practice guidelines 
for pre-operative fasting and the use of pharmacological 
agents for prevention of pulmonary aspiration: application 
to healthy patients undergoing elective procedures a report. 
Oxford: World Federation of Societies of Anaesthesiologists, 
1999.p.896-905.

10.	 Perhimpunan Dokter Spesialis Anestesi dan Terapi Intensif 
Indonesia (PERDATIN). Standar, pedoman, petunjuk praktek 
anestesiologi. Jakarta: IDSAI, 2008.p.47-8.

11.	 Hutchinson A, Maltby JR, Reid CR. Gastric fluid volume and 
pH in elective in patients. Part I: coffee or orange juice versus 
overnight fast. Can J Anaesth 1988;35:12-5.

12.	 Sutherland AD, Maltby JR, Sale JP, Reid CR. The effect of 
pre-operative oral fluid and ranitidine on gastric fluid volume 
and pH. Can J Anaesth 1987;34:117-21.

13.	 Maltby JR, Sutherland AD, Sale JP, Shaffer EA. Pre-operative 
oral fluids: is a five-hour fast justified prior to elective surgery? 
Anaesth Analg 1986;65:1112-6.

14.	 Maltby JR, Pytka S, Watson NC, Cowan RA, Fick GH. 
Drinking 300 mL of clear fluid two hours before surgery has 
no effect on gastric gluid volume and pH in fasting and non 
fasting obese patients. Can J Anaesth 2004;51:111-5.

15.	 Leveno KJ. Adaptasi ibu pada kehamilan. In: Yudha EK, 
Subekti NB, eds. Obstetri Williams: Panduan Ringkas.  
21th ed. Jakarta: EGC 2003.p.20-31.

16.	 Wiknjosastro H. Perubahan anatomik dan fisiologik 
pada wanita hamil. In: Wiknjosastro H, Saifuddin AB,  
Rachimhadhi T, eds. Ilmu Kebidanan. 1st ed. Jakarta: Yayasan 
Bina Pustaka Sarwono Prawirohardjo 1992.p.89-101.

17.	 Wong CA, Leffredi M, Ganchiff JN, Zhao J, Wang Z, 
Avram MJ. Gastric emptying of water in term pregnancy. 
Anesthesiology 2002;96:1396-400.

18.	 Wong CA, Fitzegerald PC, Raikoff K, Avram MJ. Gastric 
emptying of water in obese pregnant women at term. Anesth 
Analg 2007;105:751-5.

19.	 Fried M, Khoshoo V, Seeke DJ, Gilday DL, Ash JM, Paul 
B. Decrease in gastric emptying time and episodes of 
regurgitation in children with spastic quadriplegia fed a whey-
based formula. J Pediatrics 1991;120:569-72.

20.	 Vesa TH, Marteau TH, Briet BH, Boutron-Ruault M, Rambaud 
JC. Raising milk energy content retards gastric emptying of 
lactose in lactose-intolerant humans with little effect on lactose 
digestion. J Nutr 1997;127:2316–20.

21.	 Maughan RJ, Vist GE. Gastric emptying and fluid avaibility 
after ingestion of glucose and soy protein hydrolysate solutions 
in man. J Physiol 2004;89:101-8.

22.	 Lobo DN, Marciani L, Totman JJ, Wright JW, Preston T, 
Gowkand P, et al. Gastric emptying of three liquid oral 
preoperative metabolic preconditioning regimens measured 
by magnetic resonance imaging in healthy adult volunteers: 
a randomised double-blind crossover study. Clin Nutr 
2009;28:636-41.

23.	 Gentilcore D, Hausken T, Horowitz M, Jones KL. Measurement 
of gastric emptying of low-and high-nutrient liquids using 
3D ultrasonography and scintigraphy in healthy subjects. 
Neurogastroenterol Motil 2006;18:1062-8.



The Indonesian Journal of Gastroenterology, Hepatology and Digestive Endoscopy116

Stella Evangeline Bela, Ari Fahrial Syam, Luciana Budiati Sutanto

24.	 Berry MK, Wishart JM, Tonkin A, Horowitz M, Jones KL. 
Effect of solid meal on gastric emptying of, and glycemic and 
cardiovascular response to liquid glucose in older subjects. 
Am J Physiol Gastrointest Liver Physiol 2003;284:655-62.

25.	 Spiegel TA, Hubert CD, Peikin SR, Siegel JA, Zeiger LS. 
Effects of posture on gastric emptying and satiety rating after 
nutritive liquid and solid meal. Am J Physiol Regul Integr 
Comp Physiol 2000;279:684-94.

26.	 Burton DD, Camilleri M, Stephens DA, Mullan BP, Connor 
MK, Talley NJ. Relationship of gastric emptying and volume 

changes after solid meal in humans. Am J Physiol Gastrointest 
Liver Physiol 2005;289:261-6.

27.	 Loch H, Allison SP, Meier R. Introductory to ESPEN 
guidelines on enteral nutrition: terminology, definition, and 
general topics. Clin Nutr 2006;25:180-6.

28.	 Sutanto L. Efek pemberian nutrisi enteral formula khusus pra 
sectio caesaria terhadap faktor stres metabolik pasca sectio 
caesaria [dissertation]. Jakarta: University of Indonesia 2010.

Correspondence: 
 Ari Fahrial Syam 

Division of Gastroenterology, Department of Internal Medicine 
Dr. Cipto Mangunkusumo General National Hospital 

Jl. Diponegoro No. 71 Jakarta 10430 Indonesia 
Phone: +62-21-3153920 Facsimile: +62-21-3142454 

E-mail: ari_syam@hotmail.com


