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Ultrasound Assessment of Gastric Contents and Volume in

Emergency Surgery Patients
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Introduction: Emergency surgery patients have a risk of
full stomach that is an important factor of perioperative
pulmonary aspiration. The aim of this study are to assess
gastric content and volume in emergency surgery patients
by using scanning protocol of ultrasound, determine the
prevalence and risk factors associated with full stomach.
Methods: This study was a prospective descriptive study.
One hundred and fifty patients who were going

to have emergency operation were assessed gastric
content and volume by using ultrasound in supine and
right lateral decubitus position.

Results: There were 70 patients (46.6%) with full stomach.
Solid contents were found in 63 patients. Clear fluid
content volume more than 1.5 ml/kg were found in
7 patients. The risk factor of full stomach was severe pain
(Odds Ratios =5.12, 95% CIl = 1.61, 16.22). There were
not statistically different of ultrasound assessment time
between emptying stomach group and full stomach group
and the procedure time was less than 1 minute. The result
of gastric assessment affected anesthetic management in
11 patients (7.33%).

Conclusion: Gastric assessment by using ultrasound can
identify a full stomach condition in emergency patients and
not take time to do this procedure. The result of gastric
assessment can help for anesthetic planning
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Ultrasound Assessment of Gastric Contents and Volume
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Figure 1 A: Ultrasound probe was placed on the patient
in the sagittal plane below epigastrium.

B: Sonographic image of the gastric antrum
of an empty stomach. Note the antrum appears small,
with no visible content. It was described like “Bull's eye”.
(A = antrum, L = liver, P = pancreas, Ao = aorta)
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Figure 2 Sonographic image of the gastric antrum
containing clear fluid. Note the antrum appears
distended with hypoechoic/anechoic content. And this
picture show how to measure D1 (longitudinal
diameter), D2 (anteroposterior diameter). SMA=superior
mesenteric artery
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Figure 3 Sonographic image of the gastric antrum with
solid content, IVC=Inferior Vena Cava
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Table 1 Demographic data

Data Empty stomach Full stomach P-value
(n=80) (n=70)

Male [n (%)] 51(63.75) 44(62.85%) 0.910
Age (yr) 43.36+14.91 45.00+13.82 0.489
Weight (kg) 61.50+11.25 60.5+10.94 0.583
Height (cm) 163.08+9.39 162.16%7.14 0.506
BMI (kg.m-2) 23.09£3.58 22.96+4.15 0.832
ASA physical status [n (%)] 0.028*

| 36(45.00) 20(28.57)

I 27(33.75) 22(31.43)

11 17(21.25) 28(40.00)
Co-morbidities [n (%)]

- Diabetes mellitus 11(13.75) 22(31.43) 0.009*

- Hypertension 12(15.00) 15(21.43) 0.307

- Chronic kidney disease 27(33.75) 29(41.43) 0.332

- Obesity (BMI>30kg.m?) 6(7.50) 6(8.57) 0.809

- Gastroesophageal reflux disease 1(1.25) 1(1.43) 0.924

- Chronic Neurologic disease = = =
Pain Score [n (%)] 0.018*

0-3 37(46.25) 24(34.29)

4-6 33(41.25) 24(34.29)

7-10 10(12.50) 22(31.43)
Preoperative administration of morphine [n (%)] 21(26.58) 26(37.68) 0.148
Preoperative fasting duration (hr) 15.78+6.1 16.78+9.27 0.439

*P-value < 0.05
Table 2 Result of gastric ultrasonopraphy assessment according to the group
Data Empty Empty Full stomach Full stomach P-value
stomach stomach (n=70) (95%Cl)
(n=80) (95%Cl)

Qualitative grade [n(%)] <0.001*

0 47(59) 48-70 0 0

1 16(20) 11-29 16(23) 18=33

2 17(21) 12-30 54(77) 67-87
Antral area (cm?) 3.66+1.52 3.32-4.00 5.28+1.8 4.85-5.71 < 0.001*
Gastric volume (ml)(median) 26.31 44.46 <0.001*
(interquartile rage) 14.62-41.42 31.19-67.57
Gastric volume<1.5 ml/kg[n(%)] 80(100) - 63(90) 82.86-97.14 0.004
Timing of ultrasound assessment procedure (sec) 53.61+34.75 45.88-61.35 58.81+29.53 51.77-65.86 0.329

Data was expressed as number of patients, percentage, mean+SD, 95%CI, median, interquartile rage

*P-value < 0.005
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Table 3 Factors associated with full stomach in the whole population analyzed

Univariate analysis

Multivariate analysis

Parameter P-value P-value
Odds Ratios(95%Cl) Odds Ratios(95%Cl)
Male 0.96(0.50, 1.87) 0.910
Age 1.01(0.99, 1.03) 0.486
BMI 0.99(0.91, 1.08) 0.831
ASA physical status
| 1 -
Il 1.47(0.67, 3.21) 0.339
11 2.96(1.31, 6.69) 0.009*
Co-morbidities
- Diabetes mellitus 2.88(1.28, 6.48) 0.011*
- Hypertension 1.55(0.67, 3.57) 0.309
- Chronic kidney disease 1.38(0.71, 2.70) 0.333
- Obesity 1.16(0.36, 3.76) 0.809
- GERD 1.15(0.07, 18.65) 0.924
Pain Score
0-3 1 = 1 =
4-6 1.12(0.54, 2.34) 0.760 1.59(0.66, 3.81) 0.297
7-10 3.39(1.37, 8.40) 0.008* 5.12(1.61, 16.22) 0.006*
Preoperative fasting duration (hr)
<8 1 -
8-24 0.48(0.15, 1.56) 0.225
> 24 1.09(0.21, 5.76) 0.916
Preoperative administration of morphine 1.67(0.83, 3.35) 0.149

Data was expressed as odd ratio (95%Cl). GERD= gastroesophageal reflux disease, *P-value < 0.05
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