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Gastric Ultrasound: Objective data
for debatable NPO Guidelines

Andy Baum, CRNA

Objectives

- Review peri-operative NPO Guidelines

- Review gastric sonoanatomy

- Understand clinical indications for POCgUS

- Differentiate gastric contents using gastric ultrasound images

- Application of objective data in clinical practice/ decision making




Fasting Guidelines

2017 published NPO Guidelines
Goal: prevent pulmonary aspiration

Evidence:
Category A
- RCTs/ Meta Analysis
Category B
- Observational
Category C
- Opinion Based Evidence

Routine treatment of GI symptoms
with antacids, H2 blockers and

anticholinergics is not recommended

lAnesthesiology March 2017, Vol. 126, 376-393)

Intended for healthy ASA 1 and 2 patients undergoing elective surgery

Common Pathology- Severe Obesity, DM, GERD, hernia, bowel obstruction,
ilieus

Medication Concerns: Incretin-mimetics, Chemotherapy, Opioids

Surgical Concerns: Urgent/ Emergent Surgery, Questionable NPO status

Other:

- Altered Mental State
- Pediatrics
- Language Barrier

Does not consider Airway exam- difficult intubation
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POCgUS is a Pre- Operative Assessment Tool

GastricUltrasound.org

How POCgUS can help decision making

Assess gastric content

apply to accepted gastric volume
thresholds (clear liquids)

Offers an objective assessment

for clinical decision making

- Delay vs Cancel

- Gastric decompression
- LMAvsETT

- SIVIvs RSI



https://www.gastricultrasound.org/en/home/
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POCgUS Qualitative Assessment

POCgUS sonoanatomy

Blue line: scanning plane; A: antrum; Ao: aorta; L:
liver; P: pancreas; Sma: superior mesenteric artery
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POCgUS Images- Antrum

POCgUS Images- empty stomach
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POCgUS Images- Clear Fluid

Anechoic (or hypoechoic) antrum
Distended antrum

Size of the antrum is proportional to the gastric volume

POCgUS Images- Clear Fluid + Carbonation/ Ingested Air

AKA- “Starry Night”
multiple air bubbles (on a hypoechoic background)

usually seen shortly after ingestion of clear fluids or carbonated beverages




POCgUS Images- Solid Foods (Early)
AKA- “Frosted Glass”

The antrum appears distended with thin walls

The content is of high or mixed echogenicity

POCgUS Images- Solid Foods (Late)
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Grading System- Qualitative Assessment

Grade Assessment Volume Aspiration Risk

Empty- Supine/ RLD Empty- Supine/ RLD

Empty- Supine < 1.5 mL/kg
RLD- clears Predictive of baseline gastric
secretions

Fluid in both Supine and RLD > 1.5 mL/kg
Likely excess of baseline
gastric secretions

Supine position alone cannot rule out a full stomach

In the RLD gravity allows stomach content to mobilize into the antrum

Grading System- Qualitative with Urinal
Assessment

Supine position alone cannot
rule out a full stomach

In the RLD gravity allows
stomach content to mobilize
into the antrum




Grading System- Qualitative Assessment

Grade

Assessment

Empty- Supine/ RLD

Empty- Supine
RLD- clears

Fluid in both Supine and RLD

Quantitative Assessment

Volume

Empty- Supine/ RLD

< 1.5 ml/kg
Predictive of baseline gastric
secretions

> 1.5 mL/kg
Likely excess of baseline
gastric secretions

The cross-sectional area of the antrum (CSA) has a linear
correlation with the gastric volume

How measure the CSA:

Identify the antrum at the level of the aorta in the

RLD

Obtain a still image of the antrum at rest (between
peristaltic contractions)
Use the free-tracing tool of the ultrasound machine
to measure the CSA including the full thickness of
the gastric wall (from serosa to serosa)
Use a predictive model to assess the gastric volume

Aspiration Risk
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Quantitative Assessment- Grade 1 scan

Limitations Contraindications

Previous gastric surgery
Large hiatal hernia
Pediatrics

Cooperation

Obesity
Challenging anatomy

Pregnancy
Displaced anatomy
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Scanning Technique- Preparation

Ultrasound Machine

if available one capable of
measuring CSA

Position to optimize
ergodynamics

Curved Linear Probe
Clean Towels
Position patient

Expose epigastrium

Scanning Technique

1) Place probe midline/ inferior to
xyphoid

2) Confirm probe orientation
(cephalad)

3) Locate the liver

4) Locate Adb Ao and SMA (?)

- Optimize depth

1) Scan left to right

2) Identify

a) skin/ sub cutaneous tissue

b) Rectus muscle

c) Liver

d) Antrum

e) Pancreas

f) Superior mesenteric artery

g) Aorta- should be in longitudinal view
h) spine
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Clinical Pearls

- Antrum is located next to the inferior edge of the liver
- Sonoanatomy Priorities:

Liver
Antrum
Aorta

Spine
- Scanl!!!!

Routine Use

- Routine use of POCgUS is debatable; but not an established standard of care
- All anesthesia providers should be formally trained on POCgUS

- Including live scans

- nghly recommended POCgUS scan in any delayed gastric emptying:
Unknown/uncertain NPO status
Type | and Il diabetics
End-stage renal disease
Liver disease
Critical illness
Neuromuscular disorders
Acute pain, opioid use
Incretin mimetic medication
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