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OBJECTIVES

At the end of the presentation the learner 
will be able to:

1. Identify factors that may increase the 
risk for aspiration

2. Identify conditions that increase the risk 
for aspiration

3. Have a greater understanding of point-
of-care gastric ultrasound specific to 
patient assessment 



Fasting 
Guidelines

      
• ASA guidelines recommend 

recommend fasting times before 
anesthesia: 2h for clear liquids, 
4h for breast milk, 6h for solids, 
nonhuman milk and infant 
formula, and 8 h for fried/fatty 
food and meat



Fasting 
Guidelines

• Adherence to ASA fasting guidelines 
has not been shown to be effective for 
reducing gastric contents in patients 
with comorbidities that delay gastric 
emptying, including increased 
intracranial pressure, hiatal hernia, 
renal failure, obesity, gastrointestinal 
tract obstruction, gastroesophageal 
reflux disease and diabetes mellitus



Fasting 
Guidelines

• It is also unknown whether 
compliance with fasting guidelines 
ensures that gastric residual volumes 
(GRVs) are safe in patients with 
known risk factors (e.g. factors known 
to delay gastric emptying or to 
increase GRV, such as trauma, opioid 
use, obesity and renal impairment)



Fasting 
Guidelines

• The rationale for fasting is that 
minimization of GRV’s will reduce the 
risk of aspiration

• There is no consensus as to what 
GRV is to be expected in a population 
of fasted adults

• Values between 0.4 and 1.2 ml/kg 
have been reported in a number of 
previous studies, using different 
measurement techniques



Gastric 
Contents

• A recent study showed that 6.2% of 
elective adult patients who followed 
current fasting guidelines had a full 
stomach when presenting for 
induction of general anesthesia

• 2.9% of those even presented with 
solid gastric contents

• The cut off volume to avoid 
increased risk of aspiration is still 
unclear



Gastric 
Contents

• The literature has also shown 
that fasted patients without 
aspiration under induction of 
general anesthesia often have 
residual gastric volumes up to 
1.5ml/kg

• Fasting guidelines will most 
certainly be a topic for future 
research



Risk Factors

• A full stomach at the time of induction is a 
major risk factor for pulmonary aspiration 
during induction of general anesthesia

 
• Is associated with high morbidity and 

mortality

• 50% of airway related deaths in 
anesthesia are a direct result of 
aspiration



Risk Factors

Some patients 
simply do not abide 
by preoperative 
fasting instructions

Anesthesia providers 
base aspiration risk 
primarily on the 
presence of patient 
risk factors



Risk Factors

Once the subjective 
relative risk of aspiration 
is determined, the 
anesthesia provider 
selects a plan for airway 
management that is 
appropriate for the 
estimated level of risk
There is a great deal of 
variability among 
anesthesia providers 
regarding the use of 
aspiration risk factors, 
particularly gastric 
content, to inform 
decisions about the 
method of airway 
management during 



 Incidence

• The overall incidence of aspiration 
is estimated to be 1:2,000 to 
1:3000 anesthetics, when it occurs, 
the results are often clinically and 
economically catastrophic
• Sources report that the frequency 

of aspiration during GA is likely 
higher due to underreporting



 Incidence

• Of patients that aspirate, 47% 
experience aspiration 
pneumonitis and 17% require 
mechanical ventilation

• Aspiration incidents have large 
financial implications for hospitals 
because the average overall cost 
for any patient requiring 
mechanical ventilation in an ICU 
is $47,158



Complications

Unless identified before 
anesthesia induction, it 
is often an unknown 
volume of residual 
stomach contents

It is unknown how many 
patients have gastric 
volumes that place them 
at increased risk of 
aspiration despite 
adequate testing



Complications

Complications can occur 
in patients with risk 
factors, which include 
anesthesia induction 
and airway 
instrumentation

Another risk factor of 
note is the existence of 
gastric contents, making 
aspiration an even 
higher risk



Complications

Since aspiration is rare, 
it is possible that some 
patients have sizeable 
gastric volumes, but do 
not suffer an aspiration 
event

Recent consensus-
based guidelines have 
been adjusted to permit 
drinking clear fluids up 
to two hours prior to 
surgery, as this has 
been shown not to 
increase the gastric 
contents nor the risk of 
anesthetic complications



Emergency 
Procedures

• Patients admitted for emergency 
surgery/procedures with comorbidities 
that have an impact on normal gastric 
emptying are at risk of delayed gastric 
emptying and at higher risk for aspiration

• More than 50%  of emergency patients 
present with a full stomach at the time of 
induction of anesthesia as do almost the 
same amount- 48% of patients with type 
2 diabetes



Emergency 
Procedures

• Other comorbidities that impact gastric 
emptying are obesity, advanced renal or 
hepatic dysfunction, multiple sclerosis, 
critical illness, Parkinson’s disease, 
substance abuse, preoperative opioid 
administration and labor

• As the status of gastric contents can 
rapidly change, the main evaluation 
should be complete prior to induction by 
an anesthesia provider proficient in 
ultrasound assessment



Point-Of-
Care-Testing

• Point of care testing (POCT) is an analytical test 
performed outside the lab, normally at or near 
the site of patient care

• Primary users are often non-laboratory 
healthcare workers

• The use of POCT has been around for over 50 
years, but use has increased recently



Point-Of-
Care-Testing

• The main advantage of point of care testing is to 
generate results sooner and therefore initiating 
treatment earlier

• This can lead to improved to patient care, earlier 
discharge from the hospital and contribute 
towards reducing government waiting time 
targets

• The primary outcome should therefore be 
improved clinical and economic results

• Examples: TEG, Glucose, HGB, ACT, ABG



Point-Of-
Care Testing

• While prevalent in multiple testing facilities, Point-of-
Care ultrasound can inform aspiration assessment 
by providing bedside information on the type and the 
volume of gastric contents

• Examination at the bedside is helpful when 
providers are unsure of the patient’s gastric contents

• The exam can identify whether the patient has an 
empty stomach versus one that has a clear fluid, 
thick fluid, or solid particulate based on qualitative 
findings



Point-Of-
Care-Testing

• Findings based on both qualitative and 
quantitative information can change how 
the anesthesia team cares for their 
patients



Rationale for 
Use

• While a full stomach is a major risk factor 
for aspiration under anesthesia, the lack 
of an objective tool to assess gastric 
content at the bedside limits risk 
assessment, and patient management is 
usually based on patient history alone

• The risk of aspiration is greatest is 
highest in emergency situations, it 
occasionally occurs in patients who have 
followed fasting  guidelines and are 
considered at low risk



Rationale for 
Use

• Pulmonary aspiration of gastric 
contents carries significant morbidity 
and mortality

• Major morbidity includes pneumonitis, 
acute respiratory distress syndrome, 
multiple organ dysfunction, and brain 
damage

• Inaccurate risk assessment is often a 
root cause of aspiration events



Rationale for 
Use

• Gastric ultrasound is an emerging POCT 
the provides bedside information on 
gastric content and volume



Rationale 
for Use

This testing method is 
used to answer a well-
defined clinical question 
in a short period of time 
in order to guide patient 
management to improve 
patient outcomes

Several recent editorials 
in major anesthesia 
journals have called for 
greater adoption and 
teaching of gastric 
POCUS in anesthesia 
practice



Rationale 
for Use

POCUS applications are diagnostic 
tests. 

Although brief and focused, each 
needs to be studied from multiple 
angles

It is essential  to determine their 
diagnostic validity 

Diagnostic accuracy refers to the 
global accuracy (% of exams with a 
correct diagnosis) as well as the 
sensitivity, specificity, and positive 
and negative predictive values 



Rationale 
for Use

The importance of R/O a full 
stomach to prevent aspiration, 
the negative predictive value of 
the test is arguably of outmost 
importance
Other aspects of relevance that 
need further study include the 
clinical applicability, educational 
aspects, and cost-effectiveness 
of POCUS
This testing method has 
identified the need for 
development and change



Rationale for 
Use

• For patients with abnormal anatomy, 
usually as a result of previous gastric 
surgery or large hiatus hernia, the use of 
this technique may be limited, especially 
since the stomach is only examined in 
one ultrasound plane in the supposed 
gastric antrum



Limitations

It is important to consider the 
technical limitations of this 
testing method as well as the 
conceptual framework within 
which it is used
From a technical perspective, 
gastric ultrasound  has been 
validated in patients with normal 
anatomy and may not be 
reliable or accurate in patients 
with previous gastric surgeryInformation on the nature of 
gastric content (fluid, solid) 
could still be useful in these 
settings, but volume estimation 
would be inaccurate



Limitations

This testing method 
evaluates only one of the 
determinants of aspiration 
risk i.e. gastric content

The risk of clinically 
important aspiration is 
partly  determined by the 
presence of gastric content 
at the time of induction
Is also influenced by other 
independent factors such 
as co-existing diseases of 
the upper GI tract, 
anesthetic technique, 
events related to airway 
management (unexpected 



Limitations

3-5% of all exams may 
be inconclusive, and the 
diagnostic accuracy of 
full stomach detection 
remains to be studied

Diagnostic accuracy will 
be related to the 
experience of the 
sonographer



Limitations

It has been established 
that, on average, 
approximately 33 
practice examinations 
followed by expert 
feedback are need for 
anesthesia fellows 
learning to perform 
gastric ultrasounds to 
obtain an accurate 
diagnosis in 95% of 
cases

Important limitation is 
difficulty to prove 
conclusively that the 
introduction of this test 
will lead to a reduction in 
episodes of clinically 
important aspiration and 
tangible improvements 
in patient outcomes



Limitations

• A randomized-controlled trial of 
patients with unclear prandial status 
with enough power to answer this 
question would need to be very large 
and would be logistically difficult to 
accomplish
• This limitation is shared by other 

POCUS applications, and many 
current clinical recommendations are 
based on observational data



Solutions

• To reduce the uncertainty 
associated with estimating the 
nature and volume of a patient’s 
preoperative gastric content and 
assigning risk level of aspiration, 
prior to determining an appropriate 
airway management method, would 
be to use an objective method for 
the the measurement of gastric 
content



Solutions

• Bedside ultrasonography has been 
established as a valid and reliable 
objective method for the measurement 
of gastric content

• The application of gastric 
ultrasonography as an objective, 
quantitative method to assess gastric 
content preoperatively could be a 
valuable method to better define a 
patient’s actual aspiration risk and most 
appropriate method of airway 
management



QUESTIONS ???????



References

• Alakkad, H., Kruisselbrink, R., Chan, K., Niazi, A. U., 
Abbas, S., Chan, V. W., & Perlas, A. (2015). Point-of-care 
ultrasound defines gastric content and changes the 
anesthetic management of elective surgical patients who 
have not followed fasting instructions: a prospective case 
series. Canadian Journal of Anesthesia, 62, 1188–1195.

• Boyd, M., & Woolley, T. (2016). Point of care testing. 
Surgery, 34, 91–93.

• Cieslak, J., Rice A., Gadsen, J., Vacchiano, C. (2020). 
Does ultrasonographic measurement of gastric content 
influence airway management decisions? AANA Journal, 
88, 107-113.

• Kruisselbrink, R., Arzola, C., Jackson, T., Okrainec, A., 
Chan, V., & Perlas, A. (2017). Ultrasound assessment of 
gastric volume in severely obese individuals: a validation 
study. British Journal of Anesthesia, 118, 77–82.

• Kruisselbrink, R., Gharapetian, A., Richler, D., Chan, V. 
W., & Perlas, A. (2019). Diagnostic accuracy of point-of-
care gastric ultrasound. Anesthesia -Analgesia, 128, 89–
91.



References

• Meier, I., Vogt, A. P., Meineri, M., & Luedi, H. (2020). Point-of-
care ultrasound in the preoperative setting. Best Practice & 
Research Clinical Anaesthesiology, 34, 315–324.

• Ohashi, Y., Walker, J. C., Zhang, F., Prindiville, F. E., 
Hanrahan, J. P., Mendelson, R., & Corcoran, T. (2018). 
Preoperative gastric volumes in fasted patients measured by 
bedside ultrasound: a prospective observational study. 
Anesthesia Intensive Care, 46, 608–613.

• Perlas, A., Arzola, C., & Van de Putte, P. (2017). Point-of-care 
gastric ultrasound and aspiration risk assessment: A narrative 
review. Canadian Journal of Anesthesia/Journal canadien 
d'anesthésie, 65(4), 437–448. https://doi.org/10.1007/
s12630-017-1031-9

https://doi.org/10.1007/s12630-017-1031-9

