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Abstract

Fasting has been the standard of many medical 
procedures such as upper endoscopic procedure, surgery, 
bronchoscopy and abdominal ultrasound imaging. 
Generally, the fasting recommendations follow The 
Canadian Anesthetist’s Society (CAS) and American 
Society of Anesthesiologists (ASA) guidelines. In that 
recommendation, patients only received clear liquid 
which contains simple carbohydrate or water two to six 
hours prior to surgery. After three hours of meal body 
has to provide nutritions for itself by gluconeogenesis. 
In addition to nutritional issues, gastric irritation and 
dehydration occur as well. All these conditions can have 
adverse effects on the patients pre and post-surgical 
outcomes.

Oral nutritional supplements (ONS) contain complete 
nutrient is a standard formula which could be given 
as an option to the patients undergoing surgery or 
endoscopic procedures. In a preoperative period, besides 
providing adequate nutrients, ONS also improves patient 
satisfaction.

We present a case of gastric emptying of 200 ml ONS 
assessed by ultrasound. The ONS when tracked by the 
ultrasound resulted in passing through the stomach 
within two hours. We suggest that 200 ml ONS can be 
given to patients two hours prior to medical and surgical 
procedures.
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Introduction

In the setting of medical procedure, such as in upper endoscopic 
procedure, (1) surgery, (2,3) bronchoscopy (4) and abdominal 
ultrasound imaging, (5) pre-operative fasting has been used 
to prevent aspiration and other feeding related complications 
during the procedure. Pre-operative fasting on the other hand 
can result in hunger, thirst, tiredness, weakness, and inability 
to concentrate, (6) nausea and vomiting, (7) metabolic 
consequences (8) and lack of patient satisfaction. (9)

Based on current guideline by CAS and ASA, two to six hours 
prior to any medical or surgical, patients be allowed to drink 
only clear liquids (water, fruit juice without pulp, carbonated 
beverages, clear tea or black coffee). (2,3) In patients receiving 
only simple carbohydrate without protein supply, the body will 
utilize the endogenous protein after few hours, which is more 
pronounced after the prolong fasting, as in surgical patients 
who may be fasting for seventeen to twenty hours or more.

Oral nutritional supplements (ONS) given orally, could be 
used as an option prior to medical procedure as it has complete 
nutritional content and the small particles leave the stomach 
rapidly. The content of ONS is standard complete nutrient 
(macronutrient and micronutrient), 1 kcal/ml with low lipid 
(20%), high protein (18%) and carbohydrate (62%) in 200 
ml.
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Case report

We hereby describe a case of 42 year-old female whose 
gastric emptying time was studied by measuring gastric 
content serially after the patient was given 200 ml ONS 
prior to the ultrasound assessment. Patient was healthy, 
without any gastointestinal problem or any stress related to 
any medical procedure.

Method

The examination started at 9 am with an empty stomach. Patient 
received full meal on the night prior to the procedure. Two 
hours prior to the scheduled procedure time, patient received 
200 ml of ONS (Table 1). The meal schedule was arranged 
following fasting guidelines form ASA 1999 (Table 2). Based 
on the guidelines, the first assessment was considered as the 
baseline of empty stomach. We used 2D ultrasound to assess 
the gastric emptying and volume. Reliability and validity of 
ultrasound has been documented in the literature. (10,11)

Gilja suggested the use of 2D ultrasound for gastric emptying 
assessment and a 3D one for volume estimation. (10,11) 
In our case, we used 2D ultrasound for gastric emptying 
assessment, but not a 3D for volume estimation. We compare 
the gastric emptying after drinking ONS with the baseline 
gastric images. We calculated the volume using πr2 L formula, 
assuming that stomach was in a cylindrical form.

The ultrasound was performed on a patient in semi-recumbent 
position. The ultrasound transducer was positioned in the 
epigastrium by the left subcostal margin; imaging of stomach 
was done in longitudinal and transversal views. Baseline 
(time zero) was prior to drinking 200 ml of ONS. The 
assessment was repeated every 30 minutes, until the stomach 
was considered to be empty again or back to baseline image 
on ultrasound. The same ultrasound imaging and calculation 
method was used during each subsequent assessment.

Result

At the baseline, using cylinder formula calculation, patient’s 
gastric volume was estimated to be <80 ml. Thirty minutes 
after drinking ONS, the gastric volume was calculated 
to be 157 ml. At 60 minutes the volume increased to 267 

ml, then decreased again in 90 minutes to 125 ml. At 120 
minutes ultrasound images showed content in the stomach 
to be similar to the first image with gastric volume (<80 ml) 
(Figure 1).

Discussion

Study about gastric emptying has been done for around 160 
years. (12,13) Various techniques has been used to assess 
gastric emptying with their advantages and disadvantages; 
radiology, intubation-aspiration, radioisotope, ultrasound, 
absorption kinetics of orally-administered solutes 
(acetaminophen, ethanol, glucose), ferromagnetic 
tracer, epigastric impedance and tomography. The most 
frequently used methods are scintigraphy measurement 
and acetaminophen absorption technique, (12) while the 
gold standard is electronic barostat. (13) The weaknesses of 
those methods were that it was invasive. The non-invasive 
methods such as impedance, tomography and ultrasound 
are favorable for patients who are stress responsive, 
e.g. dyspepsia. (13) Among the non invasive methods, 
impedance, tomographies are much more expensive than 
ultrasound.

Ultrasound for gastric emptying assessment has been 
recommended because it’s non-invasive, safe, possible to 
be repeatedly performed and valid. (10,11) Gilja suggests 
to use 2D ultrasound for gastric emptying assessment and 
the 3D one for volume estimation. (10,11) In this case 
we calculated the gastric volume by using the cylindrical 
formula. We compare the gastric emptying after drinking 
ONS with baseline image and also used πr2 L formula to 
estimate the gastric volume assuming that gastric vault was 
in a cylinder form.

Our case showed that ONS left stomach in 120 minutes. 
Compare to other food, ONS’s rate of gastric emptying time 
is in between solid food and liquids. Liquid leaves stomach 
very fast, 95% of liquid is emptied within 1 hour. (14) Solid 
food is still detected in the stomach two hours after the meal. 
(15) Study by Søreide, et al (15) showed that after taking 
a slice of buttered toast with jam, a cup of coffee without 
milk or sugar and a glass of pulp-free orange juice, the 
stomach of three patients were considered empty after 180 
minutes, six patients after 210 minutes and the remaining 
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after 240 minutes. (15) Burton, et al (16) presented the 
similar conclusion in their study. In their study, solid food 
(2 scrambled eggs+1 slice of bran bread+240 ml skim milk) 
was found in stomach >350 ml three hours after the initial 
meal. (16) Gastric emptying of solid food is longer than 
liquid. (17,18) Enteral nutrition, on the other hand, has tiny 
particle (<2 mm), which allows it to transit through stomach 
very rapidly.

We found that emptying of gastric content was non-linear. 
After taking ONS, the gastric volume of our patient decreased 
at 30 minutes interval, but increased again at 60 minutes, to 
be followed by decrease in gastric volume at 90 minutes 
interval. One possible hypothesis is that the difference in the 
osmolarity withdraws gastric juice. Other possible scenario 
may be the composition and drinking amount of ONS might 
result in different emptying time.

The absorption of food, in the small intestine also influences 
the rate of gastric emptying. Fat has the slowest gastric 
emptying when compared to carbohydrate and protein. 
The digestion and absorption of fat occurs in the lumen of 

intestine. Presence of  fat in the intestine slows the gastric 
emptying. (17) Food rich in carbohydrate has faster gastric 
emptying rate compare to protein and lipid. (18) The ONS 
in our study contains 20% lipid, which is lowest lipid 
composition of balance diet. The lower lipid content transits 
through the stomach faster than nutrient with higher lipid 
content.

Conclusion

Oral nutritional supplements (ONS) could be given to 
patients in the setting of medical and surgical procedure 
that requires fasting. We suggest a possibility of giving 200 
ml ONS contains of 20% lipid and 18% protein, 2 hours 
prior to the procedures, which can be a continuum source 
of nutrient. This approach can be beneficial for elective 
surgical or medical procedures. ONS could also be repeated 
in the event of delay in procedure. Further study with larger 
sample size, and different procedures is suggested to validate 
this hypothesis.

Table 1. Orally intake schedule.

Table 2. American Society of Anesthesiologists fasting guidelines.

Legend:
a Example: water, fruit juice without pulp, carbonated beverages, clear tea, black coffee.
b Example: dry toast and clear liquid.
Fried or fatty foods may prolong gastric emptying time. Both amount and type of food must be 
considered. The guidelines recommend no routine use of gastrointestinal stimulants, gastric acid 
secretion blockers or oral antacids.
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Figure 1. Ultrasound images of the stomach and volume calculation.

Legend:
120 minutes after drinking ONS stomach image was as same as the empty one (Figure 1a) (image was 
unprinted).



174 Crit Care & Shock 2009. Vol 12, No. 4

References

1. Cohen LB, Delegge MH, Aisenberg J, Brill 
JV, Inadomi JM, Kochman ML, et al. AGA 
Institute review of endoscopic sedation. 
Gastroenterology 2007;133:675-701.

2. Canadian Anesthesiologists’ Society. 
Guidelines to the practice of anesthesia-
2008. [Online]. 2008 [cited 2009 Apr 12]; 
Available from: URL:http://www.cas.ca/
members/sign in/guidelines/practice of 
anesthesia/default.asp?load=preanesthetic

3. Practice guidelines for preoperative fasting 
and the use of pharmacologic agents to 
reduce the risk of pulmonary aspiration: 
application to healthy patients undergoing 
elective procedures: a report by the American 
Society of Anesthesiologiest Task Force 
on Preoperative Fasting. Anesthesiology 
1999;90:896-905.

4. Madsen P, Harrell II J. Bronchoscopic 
procedures. In: Bordow R, Ries A, Morris 
T, editors. Manual of clinical problems in 
pulmonary medicine. 6th ed. California: 
Lippincott Williams & Wilkins; 2005. p. 37-
44.

5. Palmer PES, editor. Manual of diagnostic 
ultrasound. California: World Health 
Organization; 1995.

6. Hausel J, Nygren J, Lagerkranser M, 
Hellström PM, Hammarqvist F, Almström 
C, et al. A carbohydrate-rich drink reduces 

preoperative discomfort in elective surgery 
patients. Anesth Analg 2001;93:1344-50.

7. Hausel J, Nygren J, Thorell A, Lagerkranser 
M, Ljungqvist O. Randomized clinical trial of 
the effects of oral preoperative carbohydrates 
on postoperative nausea and vomiting after 
laparoscopic cholecystectomy. Br J Surg 
2005;92:415-21.

8. Nygren J, Soop M, Thorell A, Efendic 
S, Nair KS, Ljungqvist O. Preoperative 
oral carbohydrate administration reduces 
postoperative insulin resistance. Clin Nutr 
1998;17:65-71.

9. Sutanto L, Surani S, Prasetyono T, Syamsudin 
E, Sugeng A, Muhidin I. Role of Enteral 
Nutrition in Pre-operative Patients. Crit Care 
& Shock 2009;12:95-99.

10. Gilja O. Ultrasound in gastroenterology. 
Expert Rev Gastroenterol Hepatol 
2008;2:5-8.

11. Gilja OH. Ultasound of the stomach--the 
EUROSON lecture 2006. Ultraschall Med 
2007;28:32-9.

12. Petring OU, Blake DW. Gastric emptying in 
adults: an overview related to anaesthesia. 
[Online]. 1993 [cited 2007 Sep 4]; Available 
from: URL:http://web.squ.edu.om/med-Lib/
MED CD/E CDs/health%20development/
html/clients/WAWFSA/html/reviews/
rev008.htm.

13. Gilja OH, Lunding J, Hausken T, Gregersen 
H. Gastric accommodation assessed by 
ultrasonography. World J Gastroenterol 
2006;12:2825-9.

14. Cote C. Aspiration: an overrated risk in 
elective patients. In: Stoelting RK, Barash 
PG, Gallagher TJ, editors. Advances in 
Anesthesia: Mosby Year Book, St Louis; 
1992. p. 1-26.

15. Søreide E, Hausken T, Søreide JA, Steen PA. 
Gastric emptying of a light hospital breakfast. 
A study using real time ultrasonography. 
Acta Anaesthesiol Scand 1996;40:549-53.

16. Burton DD, Kim HJ, Camilleri M, Stephens 
DA, Mullan BP, O’Connor MK, et al. 
Relationship of gastric emptying and volume 
changes after a solid meal in humans. 
Am J Physiol Gastrointest Liver Physiol 
2005;289:G261-6.

17. Sherwood L. The digestive system. In: 
Adams P, Abrogats M, Hopperstead K, 
editors. Human Physiology from Cells to 
System. 6th ed. Belmont: Thomson Brooks/
Cole; 2007. p. 579-632.

18. Ganong W. Regulation of gastrointestinal 
function. In: Review of Medical Physiology. 
20th ed. San Francisco: Lange Medical 
Publication; 2001. p. 464-98.


