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Introduction

Pulmonary aspiration, the inhalation of gastric contents into the respiratory tract, 
is the most significant cause of airway-related mortality and accounts for 50% of 
anesthetic-related deaths. 

Protective reflexes of the larynx, upper esophageal sphincter, and 
gastro-esophageal junction are attenuated by anesthetic drugs rendering 
non-fasted patients at risk of aspiration. 

There is an increased risk of aspiration when greater than 1.5 ml/kg of gastric 
content is within the stomach lumen.  Aspiration pneumonitis is a serious 
complication arising in 1 of 3,000 operations in which anesthesia is administered  
attributing to 9% of all anesthetic related deaths. 

To reduce the risk of aspiration, the American Society of Anesthesiologists Task 
Force (ASATF) on Preoperative Fasting recommends fasting from the intake of 
clear liquids for 2 hours before elective procedures requiring general 
anesthesia.These guidelines do not apply to fragility fracture patients.

Measurement of the cross-sectional area of the gastric antrum by ultrasound has 
been validated to determine the presence of gastric contents and determine 
gastric volumes using geometric models.

Fragility fracture patients tend to have comorbidities as well as a recent 
traumatic event and opioid consumption that can all contribute to delayed gastric 
emptying. 

These patients also require sedation for lateral positioning for spinal anesthetics 
as well as during the procedure if deficits in cognitive function make them 
noncooperative. 

Despite adequate NPO times, our single-center observational study has 
determined that up to 7.3% of hip fragility patients may be at elevated 
risk for aspiration due to greater than expected stomach contents. This 
is not significantly different from the general population. 

This population may not have an increased risk for aspiration compared 
to the general population. Each patient’s individual risk factors should 
be considered to determine if neuraxial or general anesthesia is more 
appropriate.

In patients with limited ability to turn, semirecumbent gastric 
ultrasonography may still be employed to determine gastric contents.

Cohort
This is a single-center prospective observational study at a Level I trauma center. We included patients aged 65 years 
and older who presented with a fragility hip fracture. Exclusion criteria include prior gastric surgery, hiatal hernia, prior 
diagnosis of gastroparesis, and non surgical management.

Primary Outcome 
The primary outcome was the  measurement of volume of contents of the stomach in patients that have presented for 
fragility hip fracture fixation.  Specifically to see if the patient has less than 1.5mL/kg of clear fluids seen in the stomach 
lumen to deem them low risk of pulmonary aspiration. Patients are defined as “full stomach” if they have greater than 
1.5mL/kg of clear liquid or any solid contents are seen during gastric ultrasound.

Statistical Analysis
In this prospective observational study, we estimated the mean gastric volume (GV) by ultrasonography as our primary 
outcome. Based on a previous study, the expected population standard deviation of GV is 25.7 mL. Cross-sectional 
area of the gastric antrum was used to determine gastric volume. Antrum maximum AP (D1) and longitudinal (D2) were 
measured in nonempty stomachs from serosa to serosa in the semirecumbent position.

Figure 2. Ultrasound image of gastric antrum of patient with empty stomach. Arrows: 
Antrum. L: Liver. AO: Aorta. SMA: Superior mesenteric artery.

Figure 3. Figure 2. Ultrasound image of gastric antrum of patient with late 
stage solid. Arrows: Antrum. L: Liver. AO: Aorta. SMA: Superior mesenteric 
artery.

Total N=42
Age in years, mean (SD) 79 (7.7)
Female 24 (57.1%)
BMI, mean (SD) 23.9 (3.8)
Ethnicity

African American 4 (9.5%)
Caucasian 28 (66.6%)

Other 10 (23.8%)
ASA Class

2 3 (7.1%)
3 31 (73.8%)
4 8 (19.0%)

Chronic Opioid Use (>3 
months) 3 (7.1%)
Dementia 4 (9.5%)
Chronic Pain Syndrome 5 ( 11.9%)
Diabetes 9 (21.4%)

Figure 1. Patient Demographics


