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Point-of-Care Ultrasound in Anesthesia Care 
 Practice Considerations  
 
Purpose 
Point-of-Care Ultrasound (POCUS) is emerging as a critical and core skill that Certified 
Registered Nurse Anesthetists (CRNAs) should possess. CRNAs have the foundational 
knowledge, skills and abilities, which supplemented by professional development and life-long 
learning, provide the ability to use POCUS to guide patient care.  Nurse anesthesia educational 
programs may incorporate POCUS education and training into their preparation of CRNAs for 
entry into practice.  CRNAs may also engage in professional development and life-long learning 
to obtain and enhance their expertise in POCUS. 
 
This document provides an overview of common applications of POCUS in anesthesia care and 
considerations for CRNAs and facilities for developing strategies for training, implementation, 
and use of POCUS.  The education and training required for specific application of POCUS will 
differ based on the CRNA’s existing skill and the level of complexity of the procedure (e.g., 
Transesophageal Echocardiography).   
 
Background 
POCUS refers to the use of portable ultrasonography at a patient’s bedside for therapeutic and 
procedural (e.g., image-guidance) and diagnostic (e.g., symptom or sign-based examination) 
purposes.1  POCUS for image guidance improves the safety and efficacy of many interventions 
used in anesthesia care such as regional anesthesia procedures (e.g., central neuraxial and 
peripheral nerve blocks) and vascular access.2  With significant advances in technology, 
POCUS has also emerged as a valuable diagnostic tool in a wide range of clinical settings.1 
 
For diagnostic purposes, POCUS is a safe, fast, effective, and relatively inexpensive tool that 
helps address a specific clinical question to guide the evaluation and management of the patient 
and is often seen as complimentary to the physical examination.3  Its ability to diagnose 
potentially life-threatening conditions in a timely manner is especially beneficial in resource-poor 
settings where access to other types of imaging is not available.3,4  The use of POCUS, 
however, is not intended to replace detailed diagnostic examination performed by a radiologist, 
and should always be considered within the clinical context and integrated with other available 
patient information.5,6-8 
 
Growing evidence suggests that POCUS contributes to earlier and improved diagnosis, helps 
reduce cost of care, and improves patient outcomes.9  Though POCUS examination is 
beneficial, some anesthesia professionals may face barriers to use of POCUS, including 
developing and maintaining competence, establishing curriculum standards for training, and 
managing unexpected diagnoses (see Table 3 for a list of other barriers to POCUS use).9,10  
 
Applications of POCUS in Clinical Anesthesia 
There are multiple applications of POCUS in clinical anesthesia, the most common of which 
include airway ultrasound; lung ultrasound; focused cardiac ultrasound; gastric ultrasound; and 
abdominal ultrasound. POCUS may also be used for image guidance of anesthesia or 
anesthesia-related procedures.  Examples of various POCUS applications in anesthesia care 
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are outlined in Table 1.  For comprehensive POCUS guidelines, see the American Institute of 
Ultrasound in Medicine (AIUM) Practice Parameter for the Performance of Point-of-Care 
Ultrasound Examinations.  In addition, the AIUM has developed Practice Parameters for the 
Performance of Selected Ultrasound Guided Procedures to assist clinicians performing 
ultrasound-guided procedures.  
 
Table 1. Examples of POCUS Application in Anesthesia Care1,9 

Diagnostic Applications Image-guided or Procedural Applications 
• Airway, lung, gastric and abdominal 

evaluations 
• Guidance of regional and neuraxial 

techniques11 
• Transthoracic Echocardiography 

(TTE)12 
• Guidance of central and peripheral 

vascular access 
• Transesophageal Echocardiography 

(TEE)12  
• Arterial access 

• Airway management  • Pain management (acute and chronic 
pain procedures)  

• Bladder scan • Urgent decompression of cardiac 
tamponade 

 • Needle decompression for 
pneumothorax 

 
Airway Ultrasound 
 
Airway ultrasound has broad applications for safe airway management.  Preoperatively, it can 
determine the airway size and identify anatomical variations or abnormalities (e.g., vocal cord 
dysfunction) that can lead to difficult endotracheal intubation.  Airway ultrasound can help verify 
endotracheal tube placement with a high degree of sensitivity (93-99 percent) and specificity 
(97-98 percent) without requiring confirmation by end-tidal CO2.13-16  Recent studies 
demonstrate the ability of airway ultrasound to predict difficult laryngoscopy by measuring the 
anterior neck soft-tissue thickness.17-19  Airway ultrasound can also identify the cricothyroid 
membrane for emergent cricothyrotomy.  This may be particularly useful if inspection by 
external visualization or palpation is not possible in certain patients, for example those with 
obesity or anatomical abnormalities, before or during emergency airway management.20,21 
 
Focused Lung Ultrasound 
 
Lung ultrasound (LUS) is a useful tool for evaluating pleural effusion, pneumothorax, 
pneumonia, and acute lung oedema.3,22  For instance, pneumothorax, a condition of lung pleura, 
is uncommon but can be life-threatening as it can progress to significant cardiorespiratory 
instability, especially in unstable patients with tension pneumothorax that requires immediate 
needle decompression.23   
 
Definitive diagnosis is necessary for treatment of pneumothorax as it may require chest tube 
placement.  Chest radiography, however, may be impractical to perform intraoperatively, as the 
patient may have to undergo additional imaging that may lead to a delayed diagnosis.24  A LUS 
bedside application is a better solution for these patients, as it provides real-time diagnostic and 
timely clinical evaluation that can lead to a fast decision to drain in case of pneumothorax.3 
 
LUS can be especially beneficial for pediatric patients for diagnosing pulmonary diseases, such 
as obstructive and compressive atelectasis that is typically small and not visible on standard 
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chest radiograph.25  While computer tomography or magnetic resonance imaging (MRI) can 
easily confirm this condition, these types of imaging modalities may expose pediatric patients to 
harmful ionizing radiation.3 
 
Focused Cardiac Ultrasound 
 
Identification and management of patients who are at risk of cardiopulmonary disease is an 
important goal of preoperative evaluation.  Patients with ischemia, heart valve disease, and 
ventricular hypertrophy are particularly at high risk for adverse events in the perioperative 
phase.  These conditions, however, often go undetected during a routine preoperative 
evaluation and may result in significant perioperative adverse events.26 
 
Point-of-care focused cardiac ultrasound (FOCUS), a subtype of POCUS, is a simple, rapid 
exam that uses basic binary (yes or no) clinical questions to facilitate perioperative 
management.  The most common pathologies that can be identified or ruled out with FOCUS 
include pericardial effusions, severe left and right ventricular failure, regional wall motion 
abnormalities suggestive of coronary artery disease, gross valvular pathology, and a dynamic 
assessment of the inferior vena cava.27  Preoperative FOCUS exam can modify perioperative 
and perianesthesia management, including increased patient monitoring, use of different 
anesthesia techniques and drugs, and changes in postoperative care.28,29  
 
Gastric Ultrasound 
 
POCUS assessment of gastric contents and volume is important prior to induction of 
anesthesia.  The fasting status that is typically determined with a preoperative verbal check may 
not be reliable, as some patients are reluctant to disclose noncompliance with fasting guidelines 
due to fear of delay or cancellation of surgery.30  Furthermore, patients who are pregnant or 
have certain conditions (e.g., diabetes, renal or liver dysfunction, gastroesophageal reflux 
disease) may experience delayed gastric emptying resulting in a “full stomach” despite following 
recommended fasting intervals.31,32  For example, in a retrospective study involving 538 
patients, Van de Putte et al.32 found that after undergoing bedside gastric ultrasound, 32 (6.2 
percent) patients presented with a full stomach, nine of which (1.7 percent) had solid contents, 
23 (4.5 percent) had clear fluids, and six patients had prolonged gastric emptying (1.1 percent).  
In another study involving 222 patients, Ohashi et al.33 reported that four percent of fasted 
patients had a gastric residual volume (GRV) > 100 ml and three percent had a GRV >1.5 
ml/kg, values that put these patients at risk for pulmonary aspiration. 
 
While rare, pulmonary aspiration of gastric contents remains one of the most fatal complications 
in the perioperative phase.33  Gastric ultrasound provides a reliable assessment of type of 
content (empty, clear fluid, or solid) and volume before a surgical procedure.  It also identifies 
the level of aspiration risk that can lead to changes in anesthetic management of patients who 
do not follow fasting guidelines or high-risk patients with decreased gastric emptying.31 
 
Abdominal Ultrasound 
 
The Focused Assessment with Sonography for Trauma (FAST) is a POCUS exam to analyze 
the peritoneal cavity for free fluid and pericardial effusions.34  The FAST exam is primarily used 
in emergency medicine and trauma to manage patients for blunt and/or penetrating abdominal 
and/or thoracic trauma.35  Other applications of abdominal ultrasound include rapid detection of 
abdominal aortic aneurysm and hydronephrosis after acute kidney injury.36 
 

mailto:practice@aana.com


 
 

4 of 10 
 

American Association of Nurse Anesthetists | 222 South Prospect Ave | Park Ridge, Illinois 60068-4001 | AANA.com 
Professional Practice Division l 847-655-8870 l practice@aana.com 

 

Anesthesia professionals have started to utilize the FAST exam to help identify persistent 
bleeding following abdominal surgery that contributes to a rapid decision to return the patient to 
the operating room for further surgical exploration.37  It can also help identify intra-abdominal 
fluid extravasation (IAFE) causing pain following hip arthroscopy38 and diagnose postoperative 
urinary retention, as it provides pelvic views.39 
 
Table 2. Common Applications of POCUS in the Perioperative Setting27,40 

Examples of POCUS Applications in Phases of Anesthesia Care 
Technique Preoperative Intraoperative Postoperative 

Airway • Identification of 
patients at risk for 
difficult airway 
• Locating the 

cricothyroid 
membrane to 
facilitate easy 
identification 
should invasive 
airway access 
be needed.  

• Identification of vocal 
cord palsy and other 
pathology 

• Verification of 
endotracheal tube 
(ETT) positioning 

• Assessment of ETT 
depth 

• Localization of the 
cricoid membrane 

 
 

• Emergency 
airway 
interventions (by 
visualization of 
trachea and 
cricothyroid 
membrane) 

Lung • Identification of 
patients at risk for 
respiratory distress 
(e.g., pleural 
effusions, pulmonary 
edema, 
pneumothorax) 

• Assessment for the 
specific causes of 
respiratory distress 
(e.g., pleural 
effusions, pulmonary 
edema, 
pneumothorax) 

• Assessment for 
post-procedural 
complications 
(e.g., pleural 
effusions, 
pulmonary 
edema, 
pneumothorax) 

Cardiac • Identification of 
patients at risk for 
cardiopulmonary 
disease  

• Assessment for 
acute cardiac 
changes 

• Assessment for 
acute cardiac 
changes 

Gastric • Assessment of 
gastric contents (e.g., 
empty, clear fluid, or 
solid) and volume  

 
Not applicable 

• Assessment of 
patients with 
abdominal 
distension and/or 
ileus 

Abdominal • Initial evaluation of 
hypotensive trauma 
patients  

 
Not applicable  

• Identification of 
intra-abdominal 
fluid extravasation 
following hip 
arthroscopy 

• Identification of 
urinary retention  
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POCUS Practice Considerations 
 
CRNAs are responsible for following the POCUS-related requirements specified in federal, 
state, and local law, accreditation standards, and facility policies. 
 
Professional Development 
 
Specific training and expertise are essential to operate POCUS effectively and safely to prevent 
adverse patient outcomes.41  Competencies related to POCUS should be built on a general 
understanding of the physics of ultrasound transmission, appropriate transducer selection for 
specific applications, and knowledge of potential limitations and artifacts.1  It is important to 
maximize accuracy for image-guidance or diagnostic purposes through optimal image 
acquisition that requires selecting the most appropriate patient position, probe, and scanning 
protocol, followed by good interpretation skills.8,42  Spectral, color, and power Doppler imaging 
should be considered, for example, when trying to differentiate vascular from nonvascular 
structures in any location.41  Measurements should be taken if an abnormal area is 
encountered. 41  A comprehensive study might be necessary if the clinical question cannot be 
addressed with POCUS or if there is an incidental finding that warrants further investigation.41 
 
Training9,42-48 
 
The AANA supports CRNAs who advance their clinical expertise and competency through 
various pathways, such as continuing education courses, workshops, self-study, mentored 
practice, accredited fellowships, as well as other educational activities (see the AANA CRNA 
Specialty Clinical Practice, Position Statement).  The AANA’s Considerations for Adding New 
Activities to Individual  CRNA Scope of Practice may help guide CRNAs who want to 
incorporate new techniques and technologies into their practice to improve patient outcomes.  
 
Other training considerations include: 
 

• Develop evidence-based POCUS curriculum that covers common pathologies and 
clinical scenarios. 

• Use both didactic and hands-on expert-guided training that includes high-frequency, 
structured feedback. 

• Use simulation-based methods with guided feedback, especially during the early phases 
of skill acquisition. 

• Implement training in image interpretation: 
 

o Incorporate a variety of images to understand normal and abnormal anatomy and 
physiology as well as changes from the baseline US assessment. 
 

• Incorporate training on human models followed by mentored patient-based scanning.  
 
Credentialing and Privileging  
 

• CRNAs should seek to become credentialed and privileged within their facility for the use 
of POCUS based on their facility credentialing and privileging requirements.   
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• The AANA supports the integration of POCUS into credentialing and privileging 
processes for CRNAs. 

 
Maintaining Competence 
 

• Implement multimodal, longitudinal programs that include online modules as well as 
proctored and repeated hands-on expert-guided training.5  For example, the American 
Institute of Ultrasound in Medicine (AIUM) recommends a minimum of 50 POCUS 
examinations per year in a variety of applications to maintain the provider’s skills.49 

• Incorporate ongoing coaching and mentoring. 
 
Documentation41,50 
 

• Document patient information, images (both normal and abnormal), and patient 
management in a timely manner. This documentation should describe the structures 
evaluated, presence or absence of relevant anatomy or pathology, and interpretation of 
findings. 

• Consider saving images that are linked to patient’s clinical record in the electronic health 
record. 

 
Patient Education 
 

• Provide appropriate patient education. 
 
Equipment23,41 
 

• Adjust equipment to operate at the highest clinically appropriate frequency (note that 
there is a trade-off between resolution and beam penetration: high frequencies (7-12 
MHz) allow for improved tissue resolution, but at the expense of limited tissue 
penetration; whereas low frequencies (2-6 MHz) allow for optimal tissue penetration, but 
at the expense of picture resolution.) 

• Monitor equipment performance and complete manufacturer’s recommended 
maintenance. 

 
Quality Assurance5,41 
 

• Consider establishing a facility interdisciplinary team (e.g., emergency medicine, 
anesthesia, cardiology, radiology) responsible for providing POCUS training and 
oversight in image acquisition, interpretation, and mastery of skill. 

• Seek consultation and/or collaboration with colleagues and other healthcare providers, 
including radiologists, for complex issues or when unsure. 

• Perform timely imaging review (even remotely). 
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Barriers to POCUS Implementation and Use 
 
Establishing POCUS as a standard in anesthesia practice remains challenging due to the need 
for developing and maintaining competence, establishing standard terminology, and acquiring 
skills to manage unexpected findings or diagnoses.9  Furthermore, a different set of skills in 
ultrasonography may be required depending on a specific phase in anesthesia care, such as 
preoperative clinic, preoperative evaluation, perioperative phase, or postanesthesia care unit.46  
Potential barriers to POCUS implementation and use are outlined in Table 3. 
 
Table 3. Potential Barriers to POCUS Implementation and Use1,9,10,41,51-53  
Facility-specific  
• Lack of time  
• Lack of training  
• Cost of training and equipment  
• Equipment quality  
• Credentialing requirements  

Staff-specific  
• Missed or incorrect diagnoses 
• Difficulty managing unexpected diagnoses  
• Image quality due to lack of practice  
• Lack of knowledge of potential limitations and artifacts  

Patient-specific  
• Difficulty obtaining images perioperatively (e.g., patient is covered; patients are obese or 

pregnant) 
Reimbursement-specific  
• Incomplete or improper documentation that prevents coding, billing, and compensation 

for patient care  
Discipline-specific  
• Lack of faculty proficient in POCUS  
• Lack of universal standards, terminology  
• Lack of curriculum standards for training  
• Lack of validated assessment tools  
• Fellowship experiences are limited to medical diagnostic specialties 

 
 
Conclusion 
POCUS is a safe, fast, effective, and relatively inexpensive modality.  Specific training, 
continuing education, and expertise, as well as a good quality assurance program are essential 
for POCUS efficacy and safety.  CRNAs are well positioned to use POCUS to guide patient 
care.  
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