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erhaps the most essential aspect of a physician’s role is our

diagnostic capabilities. If we cannot accurately diagnose
pathology, we cannot effectively treat and may cause patient
harm. Point-of-care ultrasound has emerged as a modality to
improve bedside assessment. Point-of-care ultrasound refers
to the use of ultrasonography at the patient’s bedside for diag-
nostic and therapeutic purposes.! The physician acquires and
interprets all images in real time and then uses that informa-
tion to diagnose and direct therapies. While comprehensive
imaging can be performed and interpreted at the point-of-
care, the term point-of-care ultrasound typically refers to an
ultrasound exam that is simple, rapid, and goal-oriented. It
is a tool used most often to provide answers to acute “yes or
no” clinical questions but can be more sophisticated based
on the provider’s qualifications. In the acute care setting, this
modality has demonstrated utility for nearly every compo-
nent of bedside assessment, including cardiovascular, pulmo-
nary, airway, and abdominal evaluation.*”

Point-of-care ultrasound has been identified as the most
rapidly growing sector in medical ultrasound imaging.®
Recent advances in this technology include improved image
quality as well a significant reduction in price, with handheld
devices costing approximately one twentieth the price of 10
yr ago (from $40,000+ to $2,000). These devices are now
extremely portable, have intuitive interfaces, and are rap-
idly integrating methods of automation or semiautomation.
Additionally, the integration of artificial intelligence is facil-
itating pathology identification.” With these innovations, the
number of specialties utilizing point-of-care ultrasound and
the frequency with which point-of-care ultrasound exams
are being performed are dramatically increasing.

Thus far, point-of-care ultrasound has gained widespread
acceptance in certain acute care specialties, such as emer-
gency medicine and critical care. However, the adoption of
many aspects of point-of-care ultrasound has been slower
within anesthesiology, even though patients have similar
comorbidities and acute care events in the perioperative set-
ting as they do in the emergency and critical care settings.’
Indeed, events such as pneumothorax, hypovolemia, cardiac

dysfunction, pericardial and pleural effusions, gastric fullness,
abdominal bleeding, and pulmonary edema are just a few of
the scenarios that are omnipresent. Truly, from a patient care
standpoint, why should the skill set for bedside evaluation
change simply because the patient entered the periopera-
tive environment? To this point, there has been a significant
increase in interest in perioperative point-of-care ultrasound.

This clinical focus review seeks to highlight the recent
evidence on perioperative point-of-care ultrasound, with a
focus on its application for the general anesthesiologist. In
addition, we will discuss the topics of training and certifi-
cation. Finally, we will review the topic of reporting and
billing. This article will focus on anesthesiologists in the
United States as a review to support the consideration of
national society guidelines on the topic.

Utility of Perioperative Point-of-Care Ultrasound

We summarize the current point-of-care ultrasound topics
that have demonstrated utility for the perioperative setting
under the following categories: Cardiovascular, Pulmonary
and Airway, Abdominal and Pelvic, and Additional Topics. A
summary of these topics is highlighted in table 1 and figure 1.

Cardiovascular Status and Mechanism of Shock

Point-of-care ultrasound has proven to be highly useful
for the acute assessment of gross cardiovascular function as
well as for the assessment of causes of hemodynamic insta-
bility and shock. Point-of-care ultrasound provides several
modalities to evaluate both static and dynamic markers of
fluid status. For example, ultrasound of the inferior vena
cava diameter and left ventricular end-diastolic diameter
have shown a strong correlation to central venous pressure
and stroke volume, respectively.* ' These parameters may be
useful for the detection of hypovolemic states. Additionally,
the use of Doppler ultrasound to assess the variability of
pulsatile flow across cardiac and arterial structures can be
used to predict fluid responsiveness.!'? This modality pro-
vides a dynamic marker that can be used to optimize one’s
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Table 1. Perioperative Applications of Perioperative Point-of-Care Ultrasound

Perioperative Point-of-Care Ultrasound

Related
P-POCUS Evidence-based
Technique Preoperative Intraoperative Postoperative Protocols
Cardiovascular (1) Pericardial disease (1) Change in ventricular function (1) Change in ventricular function BEAT, FATE,
(2) Ventricular failure (2) New regional wall motion abnormalities (2) New regional wall motion FEEL, FoCUS,
(3) Regional wall motion (3) Undiagnosed valvular disease abnormalities FORESIGHT,
abnormalities (4) New pericardial effusion (3) New pericardial effusion RUSH
(4) Significant valvular disease  (5) Evaluation of procedural complications (air, (4) Pulmonary embolus/deep venous
(5) Massive pulmonary foreign object, etc.) thrombosis
embolus/deep venous (6) Procedural guidance (5) Assessment during PEA and
thrombosis (7) Assessment during PEA and asystolic arrest asystolic arrest
Volume status (1) Assess pre-induction (1) Assess static changes in volume status (3) Serial assessment of volume FATE, FORESIGHT,
@

volume status
(2) Evaluation of central
Venous pressure
Assessment for cause(s) of
respiratory distress:
(1) Pneumothorax
(2) Pleural effusions
(3) Interstitial syndromes
(4) Pulmonary edema
©)
()
@

Pulmonary and
Airway

5) COPD/Asthma

6) Pneumonia

7) Pulmonary embolism/deep
venous thrombosis

Identification/ Management of
difficult airway:

(1) Evaluate markers for
difficult airway

(2) Visualization of trachea
and cricothyroid membrane

Abdominal and
Pelvic

(1) Assessment of gastric
contents/NPO status

(2) Trauma assessment for
free fluid in the peritoneum

(3) Bladder volume
assessment

2) Detect fluid responsive events

Assessment for procedural complications and
worsening of patient pathologies:

(1) Pneumothorax

(2) Diaphragmatic function

(3) Hemothorax

Assessment for cause(s) of respiratory distress
(1) Pneumothorax

(2) Pleural effusions

(3) Interstitial syndromes

(4) Pulmonary edema

(5) COPD/Asthma

(6) Pneumonia

(7) Pulmonary embolus/deep venous thrombosis

Management of airway:

(1) Endotracheal tube localization (tracheal vs.
bronchial)

(2) Visualization of trachea and cricothyroid
membrane

(3) Localization of esophagus

(1) Evaluation of gastric volume collection during
surgery

(2) Evaluation of abdominal free fluid from
surgical complications

(3) Bladder volume assessment/urinary catheter
assessment

status

Assessment for procedural compli-
cations and worsening of patient
pathologies:

(1) Pneumothorax

(2) Diaphragmatic function

(3) Hemothorax

Assessment for cause(s) of respira-
tory distress

(1) Pneumothorax

(2) Pleural effusions

(3) Interstitial syndromes

(4) Pulmonary edema

(5) COPD/Asthma

(6) Pneumonia

(7) Pulmonary Embolus/deep venous
thrombosis

Management of airway:

(1) Endotracheal tube localization

(2) Visualization of trachea and
cricothyroid membrane

(1) Evaluation of gastric volume
collection during surgery

(2) Evaluation of abdominal free fluid

from surgical complications

(3) Bladder volume assessment/
urinary catheter assessment

(4) Assessment of abdominal disten-
sion and/or ileus

RUSH

BLUE, FALLS, FATE,
FORESIGHT,
PLUS, RADIUS,
RUSH

FAST, FORESIGHT,
GUS

BEAT, Bedside Echocardiographic Assessment in Trauma; BLUE, Bedside Lung Ultrasound in Emergency; COPD, chronic obstructive pulmonary disease; FALLS, Fluid Administration
Limited by Lung Sonography; FAST, Focused Assessment with Sonography in Trauma; FATE, Focus Assessed Transthoracic Echocardiography; FEEL, Focused Echocardiography
in Emergency Life support; FoCUS, Focused Cardiac Ultrasound; FORESIGHT, Focused periOperative Risk Evaluation Sonography Involving Gastroabdominal Hemodynamic and
Transthoracic ultrasound; GUS, gastric ultrasound; NPO, non per os; PEA, pulseless electrical activity; PLUS, Pulmonary tree and Lung expansion Ultrasound; P-POCUS, perioperative
point-of-care ultrasound; RADIUS, Rapid Assessment of Dyspnea with Ultrasound; RUSH, Rapid Ultrasound for Shock and Hypotension.
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position on the Frank—Starling curve, similar to techniques
such as pulse pressure variation.

Regarding cardiac assessment, point-of-care ultrasound
has demonstrated utility for the assessment of pericar-
dial effusions, severe left and right ventricular dysfunc-
tion, regional wall motion abnormalities suggestive of
coronary artery disease, and gross valvular pathology.*'*'*
By gaining insight into the presence or absence of these
pathologies, one can identify the mechanism of cardiac

instability. Indeed, it has been demonstrated that focused

cardiac ultrasound performed by anesthesiologists can
accurately detect significant cardiovascular pathology and
impact perioperative management.*'> Integration of these
techniques can be used to determine the mechanism of
shock (cardiogenic, obstructive, distributive, and/or hypo-
volemic) and has also been shown to aid resuscitation for
patients in pulseless electrical activity and asystolic arrest.'®
Currently, multiple point-of-care ultrasound—guided car-
diovascular protocols have been published,**!"” with the
Focus Assessed Transthoracic Echocardiography protocol'
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Fig. 1. Available perioperative point-of-care ultrasound examinations. ETT, endotracheal tube; ICP, intracranial pressure.

being the oldest and most evidence-based for the perioper-
ative setting. Additional protocols have recently been sug-
gested by anesthesiologists, such as a recent step-by-step
review on how to perform a bedside focused cardiovascular
ultrasound examination.® Below are a few bulleted exam-
ples in which we have used these protocols to apply cardiac
point-of-care ultrasound in the perioperative setting.

* Detection of a pulmonary embolus in a patient hypoten-
sive and hypoxic in recovery after partial hepatectomy

* Identification of severe aortic stenosis in a patient scheduled
for urgent hip surgery with the detection of a new murmur

* Detection of enlarging pericardial effusion in a hypo-
tensive patient after a cardiac catheterization procedure

* Detection of reduced systolic function in a parturient
patient with worsening shortness of breath

Anesthesiology 2020; 132:908-16

Pulmonary and Airway

Point-of-care ultrasound has demonstrated a high degree of
utility for airway and pulmonary assessment. Perioperative
point-of-care ultrasound of the airway has been shown to
aid all of the following: identification of difficult airway,'**
detection of the appropriate location of the endotracheal
tube within the trachea,?' and assistance with emergent cri-
cothyrotomy procedures.***

In regard to pulmonary assessments and the evaluation
of mechanisms of hypoxia, point-of-care ultrasound has
demonstrated superiority to chest x-ray film in diagnos-
ing pneumothorax, pleural effusion, and interstitial alveolar
diseases.*** Additionally, pulmonary point-of-care ultra-
sound is helpful in distinguishing states of pulmonary reac-
tivity (i.e., asthma/chronic obstructive pulmonary disease
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exacerbation) from pulmonary parenchymal disease states
(i.e., pulmonary edema, atelectasis, pneumonia).® Finally,
in combination with cardiovascular point-of-care ultra-
sound, the detection of a pulmonary embolus has also been
supported.*® Each of these components has been inte-
grated into a validated protocol termed the Bedside Lung
Ultrasound in Emergency protocol.*® Other protocols such
as the Fluid Administration Limited by Lung Sonography
have also proven to be useful for the multifactorial assess-
ment of respiratory failure.”

Examples of the application of pulmonary point-of-care
ultrasound protocols for the perioperative setting include
the following:

* Identification of a large pleural effusion during evalu-
ation for hypoxia in patients undergoing arteriovenous
fistula revision

* Detection of pneumothorax intraoperatively in a patient
undergoing a laparoscopic Nissen fundoplication with
sudden hypotension

» Differentiating obstructive airway disease versus con-
gestive heart failure exacerbation in patients with both
comorbidities and increasing oxygen requirements

Abdominal and Pelvic

Commonly used in the emergency room, the Focused
Assessment with Sonography for Trauma exam is one of
the most highly validated, widely performed point-of-care
ultrasound examinations, and is designed to evaluate for
free fluid within the pericardium, abdomen, and pelvis.?
Regarding the perioperative setting, the Focused Assessment
with Sonography for Trauma exam has demonstrated util-
ity by identifying the relationship between intraabdominal
fluid extravasation after hip arthroscopy and increased pain
scores in the postanesthesia care unit.” Also integrated into
the Focused Assessment with Sonography for Trauma exam
is the evaluation of the bladder, which can be helpful in the
assessment of decreased urine output. Anecdotally, we have
used the Focused Assessment with Sonography for Trauma
exam to rapidly diagnose postsurgical abdominal bleeding,
which has facilitated the transfer of the patients to the oper-
ating room for reexploration.

Additionally, perioperative point-of-care ultrasound can
determine the presence of contents (solid or liquid) within
the gastric antrum. This technique has been validated as a
means to quantify the volume of liquid contents in the stom-
ach.* The utility of gastric ultrasound has been demonstrated
in a variety of perioperative settings and patient populations,
including pregnant, obese, and pediatric patients.** Currently,
this modality is most often used to help risk-stratify patients
and not to alter non per os guidelines.

Additional Applications

As highlighted in this review, point-of-care ultrasound
can be used by anesthesiologists to improve their bedside

Perioperative Point-of-Care Ultrasound

assessment of common perioperative pathologies. Additional
point-of-care ultrasound applications exist that have partic-
ular relevance within subspecialties of anesthesiology and
for general anesthesiologists in special situations. Examples
of these applications include ultrasound for tracheostomy,’
musculoskeletal/soft tissue ultrasound,’™ evaluation of
intracranial pressure via ocular ultrasound,® renal/genito-
urinary ultrasound,* transcranial Doppler ultrasound,”
and ultrasound for deep venous thrombosis.** Additionally,
it 1s essential to recognize that as point-of-care ultrasound
becomes more integrated into the perioperative setting, the
number of anesthesia-relevant applications will continue to
grow. Professional societies involved in the development of
training should regularly review additional perioperative
point-of-care ultrasound applications.

Developing Competency

As is often the case with new technologies in medicine,
the clinical value of perioperative point-of-care ultrasound
has been demonstrated before guidelines and methods of
competency training could be established. Anesthesiologists
are supported by published guidelines when they perform
transesophageal echocardiography and use ultrasound for
procedural guidance.””*® However, aside from these applica-
tions, anesthesiologists’ use of point-of-care ultrasound has
not previously been backed by professional society guide-
lines. This lack of guidelines is in contrast to other acute
care specialties, which have provided guidance regarding the
appropriate scope of practice and have given recommen-
dations for minimum training necessary to achieve com-
petence. This support exists within the American College
of Emergency Physicians (Irving, Texas), the Society of
Critical Care Medicine (Mount Prospect, Illinois), and
the American College of Chest Physicians (Glenview,
Mlinois).** However, no such guidance has been available
from an anesthesia-specific society. Not surprisingly, the
utilization and teaching of diagnostic point-of-care ultra-
sound among anesthesiologists remains highly variable.*!
Fortunately, there are supporting initiatives that encour-
age anesthesiologists to use point-of-care ultrasound. In
1999, the American Medical Association (Chicago, Illinois)
passed a resolution® that emphasized the following: (1)
ultrasound imaging is within the scope of practice of
properly trained physicians, and (2) hospitals should grant
privileges to perform ultrasound imaging in accordance
with specialty-specific guidelines. In 2015, a comprehen-
sive whole-body educational curriculum for anesthesiol-
ogists termed the Focused periOperative Risk Evaluation
Sonography Involving Gastro-abdominal, Hemodynamic,
and Transthoracic ultrasound (FORESIGHT) exam was
published as a useful tool for perioperative point-of-care
ultrasound education.’ In 2016, a multisubspecialty task
force reviewed the current applications of periopera-
tive point-of-care ultrasound and its training.’ This group
reported a “call to action” on this topic that emphasized the
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following: (1) the importance of our specialty’s societies to
develop minimum training standards, and (2) the impor-
tance of integrating perioperative point-of-care ultrasound
training into the anesthesiology residency curriculum.’

Additionally, in the past several years, the Accreditation
Council for Graduate Medical Education (Chicago,
[linois) and the American Board of Anesthesiology
(Raleigh, North Carolina) have identified multiple diag-
nostic point-of-care ultrasound applications as core com-
petencies for anesthesiologists. The Accreditation Council
for Graduate Medical Education recently updated its pro-
gram requirements for anesthesiology residency programs
to state that anesthesiology residents must be trained in
the use of surface ultrasound to evaluate “organ function
and pathology as related to anesthesia, critical care, and
resuscitation.” Specific topics listed in the updated pro-
gram requirements include transthoracic ultrasound for
cardiac function/pathology, pulmonary ultrasound, and
hemodynamic assessment.*’ Similarly, the American Board
of Anesthesiology has recently expanded its board certi-
fication content outline to include the following point-
of-care ultrasound topics: focused ultrasound of the lungs,
inferior vena cava, bladder, and stomach.*

Strategies for Education for the Nontrainee

While the incorporation of perioperative point-of-care
ultrasound into an anesthesiology residency is encouraging,
there also needs to be an effective strategy for the edu-
cation of the nontrainee. There are multiple initiatives to
further the education of perioperative point-of-care ultra-
sound through online training and hands-on workshops.
The American Society of Anesthesiologists, International
Anesthesia Research Society (San Francisco, California),
American Society of R egional Anesthesiologists (Pittsburgh,
Pennsylvania), Society of Cardiovascular Anesthesiologists
(Chicago, Society for
(Richmond, Virginia), and other anesthesia subspecialty

Mlinois), Pediatric  Anesthesia
societies all host workshops on the topic. Additionally, there
are multiple regional and national workshops supported by
anesthesiology departments.

Regarding online education, the American Society
of Regional Anesthesiologists has integrated a validated
online curriculum (https://usabcd.org/; accessed January
1, 2020) into its workshops. This curriculum includes
the Focus Assessed Transthoracic Echocardiography pro-
tocol, which was developed by an anesthesiologist and is
one of the most widely referenced point-of-care ultra-
sound examination protocols. Similarly, the Society of
Cardiovascular Anesthesiologists has also previously part-
nered with an online portal for content training available at
http://www.iteachu.com (accessed January 1, 2020). Also,
in an effort to create free medical education on the topic
of perioperative point-of-care ultrasound, the Department
of Anesthesiology at Loma Linda University Medical
Center (Loma Linda, California) has made the Focused

Anesthesiology 2020; 132:908-16

periOperative Risk Evaluation Sonography Involving
Gastroabdominal Hemodynamic and Transthoracic ultra-
sound curriculum freely available via an online platform
(http://www.foresightultrasound.com; accessed January 1,
2020). Educational tools, including didactic presentations,
testing, e-books, podcasts, and virtual reality recordings, are
available under an open-source common creative license.
A similar process has been developed by the Department
of Anesthesiology at the University of Utah (Salt Lake
City, Utah; https://echo.anesthesia.med.utah.edu/tee/
focus-content/; accessed January 1,2020), with a particular
focus on cardiopulmonary pathology.

Other, online resources available for education on
perioperative point-of-care ultrasound include those from
the Society of Critical Care Medicine (https://www.sccm.
org/Education-Center/ Critical-Care-Ultrasound; accessed
January 1, 2020), the American Institute of Ultrasound
(Laurel, Maryland; http://www.aium.org; accessed January
1, 2020) and Society of Point of Care Ultrasound (San
Antonio, Texas; https://spocus.org; accessed January 1,
2020). Commercial online products have also recently
become available. In addition, there is a newly developed
website that provides physician review and database liter-
ature on the topic of point-of-care ultrasound, which is
free to access at https://www.ultrasoundgel.org (accessed
January 1, 2020). A full summary of all of the online educa-
tion resources is beyond the scope of this review; however,
an inventory of online educational resources is available at
http://www.sonospot.com (accessed January 1, 2020).

It is important to realize that, while access to educa-
tional content is essential, successful training in periopera-
tive point-of-care ultrasound requires strategies focused on
the adult learner along with the performance of clinical
examinations.” Education that supports self-directed and/
or cooperative learning has been demonstrated to be more
effective for perioperative point-of-care ultrasound edu-
cation than traditional pedagogy-based educational strate-
gies. In addition, it is important to recognize the variation
in the learning curves between particular point-of-care
ultrasound topics as well as among learners with different
backgrounds and experiences.” Indeed, published guide-
lines issued by different professional medical societies offer
varying recommendations of the minimum training nec-
essary to achieve competence in diagnostic point-of-care
ultrasound.* This variability further supports the need for
anesthesia-specific guidelines for perioperative point-of-
care ultrasound competency training.

Currently, routes for obtaining competency are devel-
oping both for trainees and practicing anesthesiologists.
However, these pathways should be formalized by an anes-
thesia-specific professional medical society. Fortunately,
recent changes have supported this movement. In 2016,
the Canadian Anesthesiologists’ Society (Toronto, Canada)
formed a task force on perioperative point-of-care ultra-
sound.” In the United States, the American Society of
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Anesthesiologists has recently supported an ad hoc com-
mittee to work on this topic as well. Moreover, while
society-endorsed pathways for competency training are
essential, others have debated the need for the establishment

of a certification process as well.*

Reporting and Billing

Reporting and billing for point-of-care ultrasound exam-
inations is a complex subject with many considerations.
There are Current Procedural Terminology codes that exist
for limited cardiovascular, pulmonary, and abdominal ultra-
sound examinations, which have recently been summarized
by the American College of Emergency Physicians.* As
defined by the Current Procedural Terminology codes, a
complete study is one in which an attempt is made to visu-
alize and diagnostically evaluate all of the major structures
within the anatomic description. A limited study would
address only a single diagnostic problem or might be a fol-
low-up examination. Regarding point-of-care ultrasound
applications, an unmodified ultrasound Current Procedural
Terminology code is often used, which describes a combi-
nation of professional and technical components as a global
service. Integral to this process are three criteria: (1) phy-
sician order for point-of-care ultrasound examination, (2)
permanent archiving of ultrasound images/clips, and (3)
creation of a written report, signed by the interpreting phy-
sician, which documents the medical necessity of the exam-
ination performed and relevant findings. Development of
an archival system that allows for billing, education, and
internal quality improvement review is a common barrier.
Application of this process has been most developed
by emergency medicine physicians, as expressed through
American College of Emergency Physicians.* It is import-
ant to note, however, that all physicians, regardless of specialty,
utilize the same Current Procedural Terminology codes. But
without specialty-specific guidelines, anesthesiologists must
either (1) surmise proper billing methodology or (2) follow
suggestions provided by other professional medical societies
that do not use point-of-care ultrasound perioperatively. This
lack of guidance propagates the slow adoption of perioper-
ative point-of-care ultrasound as well as supports the prac-
tice of performing point-of-care ultrasound examination
without documentation (i.e., “phantom-scanning”). During
this period of transition, we suggest that anesthesiologists, at
minimum, include their perioperative point-of-care ultra-
sound findings within their physical examination report and
archive images. Indeed, as the application of point-of-care
ultrasound continues to expand, reevaluation of the appro-
priateness of current billing strategies will likely be required.

Limitations of Point-of-Care Ultrasound

Diagnostic point-of-care ultrasound, like any other clin-
ical tool, is capable of benefiting as well as causing harm
to patients. The known risks of diagnostic point-of-care

Perioperative Point-of-Care Ultrasound

ultrasound are, in general, similar to the risks of a physical
exam performed with a stethoscope: (1) the risk of trans-
mitting harmful pathogens between patients, and (2) the
risk of misinterpretation of data derived from the exam.
Indeed, low sensitivity of pathology detection between
point-of-care ultrasound exams performed by novice users
to complete ultrasound exams has been reported.”” Also,
similar to the stethoscope, patient characteristics such as
obesity” may impact the ability to perform a point-of-
care ultrasound exam. Thus, it is crucial that clinician-so-
nographers recognize their limits and understand when
a poor image should be disregarded, when pathology is
ambiguous, and when consultation with more experienced
colleagues or specialists is required.” Additionally, ultra-
sound energy increases the temperature of nearby tissue.
Because of this potential for thermal injury, anesthesiol-
ogists performing point-of-care ultrasound should aim to
keep ultrasound exposure as low as reasonably achievable
for all organs, especially the eye and fetal tissues.”’ Also, it
is important to highlight that the majority of evidence for
the utility of perioperative point-of-care ultrasound 1s lim-
ited to nonrandomized single-center studies. Indeed, we
are not aware of any large multicenter randomized control
studies evaluating the utility of perioperative point-of-care
ultrasound. Finally, in the discussion of the benefit-to-risk
ratio of perioperative point-of-care ultrasound, it is import-
ant to recall that ultrasound for vascular access, peripheral
nerve blocks, and intraoperative transesophageal echocar-
diography was controversial when first introduced, but has
now become common practice within the anesthesiology

specialty.

Conclusions

While there is still much to be developed, the concept of
perioperative point-of-care ultrasound has shown dramatic
growth in recent years. Further innovation and integra-
tion of this tool have tremendous potential for impacting
perioperative care by providing real-time explanations for
many acute care events. The onus is on our specialty and
our colleagues to develop structured guidelines, support
educational pathways for the trainee and postgraduate
learner, and evaluate credentialing processes to incorpo-
rate perioperative point-of-care ultrasound into everyday
practice.
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