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Ultrasound assessment of gastric contents in emergency patients
examined in the full supine position: an appropriate composite
ultrasound grading scale can finally be proposed
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Point-of-care ultrasonography allows bedside ultrasound-
guided management of clinical issues such as acute respira-
tory and hemodynamic failures [1], undifferentiated shocks
or shocks related to trauma using FAST ultrasound [2, 3].
Thus, it has become a major diagnosis and assessment tool
available to the anesthesiologist facing critical situations in
the operating room or in critical care unit.

Pulmonary aspiration of gastric contents remains one
of the leading causes of mortality and morbidity related to
anesthesia; consequently, every patient should be assessed
for the risk of aspiration prior to anesthesia [4]. Some risk
factors for regurgitation and aspiration are well known by the
anesthesiologists, especially those related to lower esopha-
geal sphincter failure or to the increase in gastric content
volume due to gastrointestinal obstruction. Nevertheless,
in many circumstances, clinical assessment of the risk of
aspiration remains difficult and uncertain. In particular, the
minimal fasting duration ensuring low risk of aspiration in
emergency patients remains unclear, leading the ASA guide-
lines to state that current fasting guidelines do not apply
to emergency patients [5]. In fact, gastric content status
depends on several factors, including the type and amount
of food, the caloric value of the last meal, preexisting gastro-
paresis, the administration of some analgesic drugs delaying
gastric emptying during the preoperative period, the level
of preoperative pain and stress affecting gastric emptying.
Therefore, point-of-care gastric ultrasound has become a
useful tool for the preoperative assessment of gastric con-
tent and volume, helping the anesthesiologist to assess the
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risk of regurgitation and aspiration, in addition to the clinical
assessment of the risk of aspiration.

Gastric ultrasound, actually antral ultrasound, was first
described for the determination of gastric emptying of a test
meal in patients suffering from gastrointestinal diseases.
This technique implies repeated measurements of the antral
cross-sectional area to calculate gastric emptying rate that
highly correlates to the rate provided by gastric scintigraphy
[6]. On the other hand, preoperative ultrasound diagnosis of
gastric content status can only be based on the appropriate
and careful interpretation of a single real-time ultrasound
examination of the antrum. The reliability of gastric ultra-
sound for the preoperative assessment of gastric contents
and volume has been the subject of several studies published
these 10 last years.

Three approaches for the interpretation of gastric ultra-
sound have been described that are actually complementary.
A first approach is to focus on the qualitative appearance of
gastric antrum content, the visualization of solids or thick
fluids into the antrum corresponding to high-risk gastric
contents [7]. As regards clear fluids, the visualization of ane-
choic fluid content in the antrum in the full supine position
corresponds to increased gastric fluid volume, > 250 ml in
50% of the cases, while empty antrum in both the full supine
and the right lateral decubitus positions corresponds to an
empty, ‘low-risk’, stomach [8, 9]. This qualitative assess-
ment may be completed by the measurement of the antral
cross-sectional area in the right lateral decubitus position for
the calculation of the volume of clear fluid content, to deter-
mine whether it is > or < 1.5 ml/kg [8]. Another approach
was to determine the cut-off value of the antral cross-sec-
tional area measured in the supine position with the head
of the bed elevated to 45° to distinguish between ‘low-risk’
and ‘high-risk’ stomach. This cut-off value was 340 mm?
in a study conducted in 183 patients, with a sensitivity of
91%, a specificity of 71% and a negative predictive value of
94%, which means that the likelihood of low risk stomach
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is 94% if antral area is < 340 mm? in the semi-upright posi-
tion [10]. These approaches raise several issues regarding
their applicability in the setting of emergency surgery. The
mathematical model applies only to clear fluids contents,
and this mathematical calculation of gastric fluid volume
as well as the qualitative analysis of fluid contents requires
turning the patient in the right lateral decubitus position,
what was not feasible in a quarter of emergency patients in
a previous study [11]. The determination of the cut-off value
of the antral cross-sectional area was performed in elective
and emergency patients lying in the semi-upright position
and not in the full supine position, furthermore using gastric
suctioning as a comparator to measure the actual gastric con-
tent volume, a method that has its own limitations. Hence,
for emergency patients lying in the full supine position who
cannot be placed in the semi-upright position for ultrasound
examination (e.g. some trauma patients), qualitative assess-
ment may remain incomplete and the diagnosis value of the
antral area for quantitative or semi-quantitative assessment
is undetermined.

In this issue of JCMC, Okada et al. [12] determined
the cut-off value of the antral cross sectional area meas-
ured in emergency patients lying in the full supine position
for the diagnosis of high-risk stomach, using computed
tomography as a comparator to measure the actual gastric
content volume and to assess the type of content. This
non-invasive imaging technique has been used as compara-
tor of gastric ultrasound in critical care patients and may
reasonably be considered as providing accurate calculation
of gastric content volume [13], though in the study by
Okada et al., the median interval time between computed
tomography and ultrasound examination was somewhat
long [12]. The cut-off value of the antral cross-sectional
area for the diagnosis of gastric fluid volume > 1.5 ml/kg
and/or solid/thick fluid contents was 3.01 cm?. This cut-off
value applies for the detection of a full stomach according
to a definition that is widely currently admitted, based to
the fact that gastric fluid volume > 1.5 ml/kg and/or solid/
thick fluid gastric contents have rarely been reported in
elective fasted patients [14]. This cut-off value is par-
ticularly appropriate for use in clinical practice, in emer-
gency patients in whom the stomach is rarely filled with
only clear fluids. This cut-off value is slightly less than
those that have been calculated in elective and emergency
patients (340 mm? or 3.4 cm?) and in critical care patients
(3.6 cm?) lying in the semi-upright position, with further-
more decreased diagnosis performance [10, 13]. This is
not fully surprising because patient body position signifi-
cantly affects the reliability of qualitative and quantitative
ultrasound assessments [15]. For example, the sensitivity
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of qualitative diagnosis of gastric fluid volume > 1.5 ml/
kg increases from 12 to 71% when elevating the head of
the bed from 0° to 45° [15]. With a sensitivity of 85% and
a specificity of 53%, the cut-off value calculated by Okada
et al. is not sufficient to ensure reliable diagnosis of full
or empty stomach in emergency patients lying in the full
supine position. So, how can this value be used in clinical
practice?

As mentioned above, qualitative and quantitative
approaches provide complementary information and should
actually be used together for optimal interpretation of ultra-
sound examination of gastric antrum. The concept of com-
posite ultrasound grading scale combining the cut-off value
of the antral area to the qualitative examination of the gastric
antrum has recently emerged [11]. Such a composite scale
has been described in elective and emergency patients lying
in the supine position with the head of the bed elevated to
45° and in term pregnant women, using appropriate cut-
off values of antral area [11, 16]. The main advantages of
composite scales are, first, fast ultrasound assessment of
gastric contents status, and second, increased diagnosis per-
formance of antral ultrasound compared to qualitative and
quantitative approaches used separately [15, 16]. In emer-
gency patients lying in the full supine position, high risk
stomach may be defined by the visualization of any contents
(fluid or solid) in the gastric antrum, while low-risk stomach
may be defined by empty antrum with antral area < 3.01 cm?.
Empty antrum and antral area> 3.01 cm? may correspond
to intermediate risk stomach, and should be interpreted
according to the clinical assessment of risk factors of regur-
gitation and aspiration. A clinical algorithm for ultrasound
assessment of gastric content volume in patients examined
in the full supine position can be proposed (Fig. 1), whose
reliability remains to be assessed, even though it has previ-
ously been established that a two-steps clinical algorithm
(qualitative assessment followed by volume calculation of
clear fluid contents) is highly specific and sensitive for the
diagnosis of a full or empty stomach [17].

In conclusion, the work by Okada et al. [12] contributes
to clarify the interpretation of the ultrasound examination
of the gastric antrum for the diagnosis of low-risk vs high-
risk stomach in emergency patients in the full supine posi-
tion with mixed gastric contents. Their results should be
applied as part of composite ultrasound grading scale that
requires nevertheless further assessments to rate its diagno-
sis performance and to improve the diagnosis interpretation
of intermediate gastric content. We still have some work to
do to improve the reliability and accuracy of point-of-care
gastric ultrasound.



Journal of Clinical Monitoring and Computing (2020) 34:865-868

867
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