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A live, narrated online video recording of a complete echocardiography examination is also included
for ongoing reference. The protocol manual also serves as an ideal protocol for consistency in
training and to utilize for establishing protocols for lab accreditation purposes. Gulfcoast Ultrasound
Institute, Inc. Saint Petersburg, FL. No relevant financial relationships to disclose. Florida State
College at Jacksonville. Jacksonville, FL. No relevant financial relationships to disclose. Speakers will
disclose any relevant commercial relationships prior to the start of the educational
activity.Physicians should claim only the credit commensurate with the extent of their participation
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J Emerg Med.2001;21141144. Noninvasive estimation of right atrial pressures from the inspiratory
collapse of the inferior vena cava. Am J Cardiol.1990;66493496. Determination of left ventricular
function by emergency physician echocardiography of hypotensive patients. Acad Emerg
Med.2002;9186193. Acad Emerg Med.2001;8616621. Acad Emerg Med.2001;8610615.
Echocardiographic observations during in hospital cardiopulmonary resuscitation. Crit Care
Med.1997;25171720. Ohio ACEP,2003. Patients with undifferentiated shock, hypotension, chest
pain, or dyspnea are ideal candidates for focused cardiac ultrasound FOCUS. In addition, any patient
in whom the diagnosis of pericardial effusion or tamponade, pulmonary embolism, or left ventricular
dysfunction is suspected would benefit from FOCUS. Of particular importance is the use of FOCUS
to rapidly determine the etiology of cardiac arrest. This review will detail the indications,
techniques, and limitations of FOCUS in these patients. Previous article in issue Next article in issue
Recommended articles Citing articles 0 The authors report no relationships that could be construed
as a conflict of interest. Recommended articles No articles found. Citing articles Article Metrics
View article metrics About ScienceDirect Remote access Shopping cart Advertise Contact and
support Terms and conditions Privacy policy We use cookies to help provide and enhance our service
and tailor content and ads. By continuing you agree to the use of cookies. It accomplishes this with a
plethora of multimedia adjuncts. Instead of simply reading about ultrasound pathology and
protocols, the reader can watch actual videos and demonstrations of the pathology from directly
within the book while reading. This experience is closer to bedside learning with a true expert than
reading a traditional textbook. It accomplishes this with a plethora of multimedia adjuncts.

Instead of simply reading about ultrasound pathology and protocols, the reader watches actual
videos and demonstrations of the pathology from directly within the book while reading. Volume 1
has received incredibly rave reviews, but Volume 2 is as good or better with more content, advanced
techniques, more video, and more demonstrations. The experience is closer to bedside learning with
a true expert than reading a traditional textbook. This book effectively teams internationally
recognized sonologists with NASA researchers developing just in time ultrasound training methods
for astronauts on the International Space Station, to provide a rapid ultrasound diagnostic and
procedural guide for the ICU. The comprehensive sections included in this book cover the ever
expanding array of clinical indications for nonradiologist Written and produced by nationally known
emergency medicine educators and sponsored by the American College of Emergency Physicians.
Seven chapters, more than 40 fullmotion videos, and more than 50 diagnostic images, photographs,
and illustrations, many of which are interactive to enhance the learning experience. Targeted at
medical trainees and new doctors, this book is a collaborative project made by members of the
Cardiovascular Imaging Network at Queen’s University CINQ. Featuring interactive images and
video clips. The first of the Practical Ultrasound Series, Focused Ultrasound for Deep Venous
Thrombosis DVT introduces providers to the key concepts, technical considerations, and image
acquisition and interpretation skills required to evaluate patients for DVT using ultrasound at the
pointofcare. A combination of text, image galleries, narrated video clips and interactive media is
used to provide an immersive educational experience for the emergency physician interested in
developing or expanding their ultrasound skills.

Ultrasound can be used by the emergency physician to help diagnose a range of conditions, often at
the bedside, and perform a variety of procedures. This collection of papers focuses on the situations
and conditions that the emergency physician may need to employ ultrasound in, as well as covering
education and training. This virtual issue will be updated on an ongoing basis as new articles are
published. This book covers basics of ultrasonography, knobology, sonoanatomy and techniques for
the most commonly performed ultrasoundguided singleinjection nerve blocks of the upper and lower
extremities, as well as paravertebral and transversus abdominis plane TAP blocks. It is a practical
and visually engaging introductory book that helps maximize learning through interaction with rich
media. Embedded throughout the book are visual aids that include enhanced videos, interactive



galleries, detailed review of sonoanatomy, as well as selfassessment quizzes that provide immediate
feedback. They accomplish this by selectively interrupting nerve transmission without the need to
alter the patient’s level of consciousness. In this manual I discuss regional anesthesia related issues
as well as nerve block techniques commonly used in the United States with special emphasis on the
techniques we perform at Cook County Hospital in Chicago. Included in the text are over 400
references to previously published works primarily peerreviewed literature and more than 200
images and embedded videos. The objectives that will be addressed are as follows 1 Introduce the
shoulder joint and basic shoulder anatomy. 2 Discuss the basic shoulder exam and supplemental
exams which may lead to differential diagnoses. 3 Discuss common ultrasound views and techniques
used to diagnose shoulder pain. 4 Review common shoulder pathology, associated tests and
illustrative ultrasound views. 5 Briefly touch upon treatment options that a patient may be presented
with to relieve shoulder pain.

All chapters are accompanied by interactive video, to enhance the learning experience. It provides
students with an interactive entrylevel text on the subjects of Cardiac, Lung and Upper Abdominal
ultrasonography and also offers medical educators a simple and lightweight modular framework to
overlay on top of their busy curricula. Written by experts in both emergency medicine and
obstetrics, whether the patient is in the first, second, or third trimester, this ACEP book covers the
critical obstetrical conditions you need to be able to diagnose with pointofcare ultrasound. Each
chapter contains referenced text, key points, pearls, and numerous videos and image banks. Is this
trauma patient bleeding internally.As clinicians working in resource poor settings know, the right
answers to these questions can save a patient’s life, and ultrasound, in trained hands, is an
invaluable tool for speedy and accurate diagnosis of lifethreatening conditions.” We designed this
interactive image and narrated video focused book to be a quick reference and a justintime learning
tool. We begin the book with a series of narrated “How to Scan” videos for common ultrasound
applications. The two chapters at the end of volume 2 collate landmark publications for the field. The
critical care ultrasound protocol chapter provides a nearly complete set of reference information as
providers consider an organized approach to the emergency and critical patient. The final society
protocol chapter assists the reader with the most uptodate specialty endorsed standards and
guidelines. These follow the general outline of Clinical Indications, Etiology, Anatomy and
Physiology, Sonographic Windows, Sonographic Findings, Sonographic Differential, Pearls and
Pitfalls, Sonographic Sequential Protocol, and 5 selected References and Key Reading. We
acknowledge and welcome that not all chapters are the same. The tone and the approach differ in
small ways.

Authors had a bit of poetic license, where they literally used their own voices. The many video
contributors made an otherwise impossible encyclopedia of findings possible. We created a tool for
providers to continue their journey to patientcentered care. We designed this interactive image and
narrated video focused book to be a quick reference and a justintime learning tool. We begin the
book with a series of narrated “How to Scan” videos for common ultrasound applications. The final
society protocol chapter assists the reader with the most uptodate specialty endorsed standards and
guidelines. The goal is to make the individual “chapters” short and simple, so that residents and
faculty are successful in the procedure. The chapters are not exhaustive, and meant to be used when
working in the clinical department. Close this message to accept cookies or find out how to manage
your cookie settings. Section 1Cambridge University PressIn Otto CM ed., Textbook of Clinical
Cardiac Ultrasound, 2nd edn. Pericardial disease. In Otto CM ed., Textbook of Clinical Cardiac
Ultrasound, 2nd edn. Philadelphia, PA Saunders; 2000 649. 5. Plummer D, Brunette D, Asinger R,
Ruiz E. Emergency department echocardiography improves outcome in penetrating cardiac injury.
The role of ultrasound in patients with possible penetrating cardiac wounds a prospective
multicenter study. Determination of left ventricular function by emergency physician cardiac
ultrasound of hypotensive patients. The use of small personal ultrasound devices by internists



without formal training in cardiac ultrasound. A handcarried personal ultrasound device for rapid
evaluation of left ventricular function use after limited echo training. Feasibility of pointofcare
cardiac ultrasound by internal medicine house staff. Cardiac auscultatory skills of internal medicine
and family practice trainees a comparison of diagnostic proficiency.

Comparison of effectiveness of handcarried ultrasound to bedside cardiovascular physical
examination. Feasibility of “limited” echo imaging characterization of incidental findings. Superiority
of visual versus computerized echocardiographic estimation of radionuclide left ventricular ejection
fraction. Twodimensional echocardiographic measurement of left ventricular ejection fraction
prospective analysis of what constitutes an adequate determination. The role of cardiac ultrasound
in managing critically ill patients. The UHP ultrasound protocol a novel ultrasound approach to the
empiric evaluation of the undifferentiated hypotensive patient. Randomized, controlled trial of
immediate versus delayed goaldirected ultrasound to identify the cause of nontraumatic hypotension
in emergency department patients. Value of twodimensional cardiac ultrasound for determining the
basis of hemodynamic compromise in critically ill patients a prospective study. Emergency cardiac
ultrasound to detect pericardial effusion in patients in PEA and nearPEA states. Outcome in cardiac
arrest patients found to have cardiac standstill on the bedside emergency department
echocardiogram. Echocardiographic findings in patients with proved pulmonary embolism.
Prognostic significance of right ventricular afterload stress detected via cardiac ultrasound in
patients with clinically suspected proven pulmonary embolism. Quantitative twodimensional cardiac
ultrasound in massive pulmonary embolism emphasis on ventricular interdependence and leftward
septal displacement. Utility of an integrated clinical, echocardiographic and venous
ultrasonographic approach for triage of patients with suspected pulmonary embolism.
Characterizing the normal heart using quantitative threedimensional cardiac ultrasound. Rapid
online quantification of left ventricular volume from realtime threedimensional echocardiographic
data. Target Audience.

Sonographers, physicians, PAs and other medical professionals learning how to perform adult
echocardiography exams. Also, physicians who are at an entry level of interpreting exams. Physician
participants may include but are not limited to those involved with internal medicine, radiology,
cardiology, family practice, emergency med.After viewing this video presentation the participant
should be able to List the indications and applications for performing cardiac ultrasound
examinations. Perform routine procedures, views and scan techniques associated with an adult
cardiac ultrasound examination. State the appropriate 2D, MMode, and Doppler measurements
included in a routine cardiac ultrasound examination. Apply the information in a clinical setting. See
CME INFORMATION link on Home Page. Faster volume rates with higher processing power. From
the beamformer to the image processor GPU to the probes, weve advanced key elements of the
system to deliver a solution thats Better. Faster. Smaller. Accelerate exams via extended automatic
Doppler measurements for TEE and TTE. Gain reproducible results with advanced capabilities for
quantifying heart function and ejection fraction.For select products, the user manual may be
available on board the system. For more information about cleaning your scanner, visit the GE
Healthcare Cleaning Compatibility Website. To find cleaning and disinfection information for
transducers, visit this web page. Watch an informational video from Jeff Hersh, M.D., Chief Medical
Officer of GE Healthcare on using ultrasound in a health crisis. Learn more cSound Show Less Echo
Lab Show Less TCI and ACE Observe the spatial, temporal and contrast resolution in the 2D image
obtained with this new 4VcD probe. True Confocal Imaging Introduces uniform focusing, combined
with increased contrast resolution throughout the field of view at high frame rates.It automatically
selects the most appropriate images to speed quantification and workflow.

The information is presented in a strain bull’seye plot.Interventional Show Less 4D TEE color
imaging with Vmax 4D color volume rates at large volume sizes for sake of overview, acquired in



single beat acquisition as shown in this aortic valve flow acquired at 10 fps. HDlive TM An advanced
visualization method that simulates light propagation and scattering through tissue. FlexiZoom
FlexiZooms intuitive user interface enables flexible, quick and easy visualization of the structures of
interest. The 4D zoom buttons provide quick live access to main heart structures, with no need for
further volume cropping or rotation. Triplane Triplane lets you image three planes from the same
heartbeat, with high temporal and spatial resolution. The small tip size and excellent image quality
allows for use during certain interventional procedures.FlexiSlice is an intuitive, interactive tool for
obtaining many 2D or render views in either live or replay mode. Pediatrics Show Less Pediatric
Color Flow The 6SD and the 12SD phased array probes provide excellent color sensitivity, contrast
resolution and spectral crispness. Reducing the angle dependency and aliasing issues of
conventional color flow, Blood Speckle Imaging provides a graphical representation of the
trajectories of the blood cells, helping you see flow problems quickly and clearly. Neonatal Heart
Imaging Image deeply and clearly in neonatal patients. Optimized for the neonatal heart, the 12SD
probe provides excellent resolution and penetration.Texture Obtain diagnostic images faster. Micro
TEE Multiplane Probe Clearly visualize complex heart conditions in neonatal patients down to 2.5 kg
and for adults with intolerance to standard TEE. Shared Service Show Less Vascular Imaging The
two linear probes, 9LD and 11LD, highlight True Confocal Imaging TCI providing automatic focusing
throughout the field of view, with superb signaltonoise ratio and excellent spatial resolution both
near and far.

The endocavity transducer, iC59D, is also available. Circulatory dysfunction is considered to have a
late onset in severe cases of nCoV pneumonia, which is often ignored in clinical treatment. The main
causes of acute respiratory failure and subsequent circulatory dysfunction include the rapid
progress of lung injury, fluid overload, lung consolidation, and mechanical ventilation for hypoxemia.
Most injuries are related to fluid overload, acute lung injury, and longterm hypoxia.
Echocardiographic is an important part of critical ultrasonography, which helps to quickly identify
the hemodynamic status. We summarized the echocardiographic features of critically ill COVID19
patients and its clinical use in the treatment of nCoV pneumonia. The echocardiographic features of
critically ill COVID19 patients The echocardiographic features of COVID19 are mainly related to the
severity of disease and cardiovascular complications. The echocardiographic features of nCoV
pneumonia and their probable causes are shown in Table 1.Five basic views of echocardiography
apical four chamber view, parasternal long axis view, parasternal short axis view, subarachnoid four
chamber view, subarachnoid inferior vena cava IVC long and short axis view should be measured,
which help to quickly understand the patient’s volume status, cardiac function, and organ perfusion
and help to develop hemodynamic management plans. It is suggested to measure the diameter of
IVC, EF, velocitytime integral of the left ventricular outflow during continuous and dynamic
evaluation of patients’ volume state and fluid responsiveness, left ventricular systolic function, and
left ventricular output effect. The use of echocardiography in the treatment of nCoV pneumonia Fast
identify the circulatory status and the types of shock According to the pathophysiological mechanism
of shock, it can be divided into 4 types distributed shock, cardiogenic shock, hypovolemic shock, and
obstructive shock.

Critical ultrasonography is of great significance in fast identifying the types of shock and guide
hemodynamic management. Monitor the right heart function Novel coronavirus pneumonia may
cause the increase in pulmonary vascular resistance due to hypoxia, pulmonary vasospasm,
hypercapnia, and inflammation, which further affect the right heart function. Mechanical ventilation
itself, especially when lung protective ventilation is not implemented properly, will further increase
pulmonary artery pressure and aggravate right heart dysfunction. Right heart dysfunction can be
detected by echocardiography, therefore providing important information for circulatory and
respiratory management strategies in patients with nCoV pneumonia. Monitor the left heart function
Novel coronavirus pneumonia is different from severe acute respiratory syndrome SARS in that



severe lung injury occurs at the beginning. Some critically ill patients suffer from multiple organ
failure, which worsen dramatically in the late stage of disease. It could be a kind of like the
“inflammatory storm” with uncontrolled inflammatory reaction in the body. During hypoxia,
respiratory distress, intense stress status, and inflammation, the left heart may go through the
following abnormalities segmental dyskinesia, overall hyperdynamic, and diffuse cardiodepression.
Diffuse cardiodepression often occurs during lethal hypoxia, in the process of intubation, or after
cardiopulmonary resuscitation. The long term of anoxia and inflammation should also be considered.
The circulatory failure is often caused by diffuse cardiodepression after arrest and the decrease of
vascular tension caused by lactic acidosis. Sepsis or myocardial infarction can also lead to these
changes. Left heart function can be evaluated by rapid qualitative and quantitative methods using
echocardiography. Critical ultrasonography can also provide etiological evaluation and treatment
guidance for patients with systolic dysfunction.

As an important part of critical ultrasonography, echocardiography is a useful tool for the fast screen
of circulatory status, identifying the types of shock, monitoring during the respiratory and
hemodynamic management, and guiding the treatment of nCoV pneumonia patients, which is
especially feasible, convenient, and advantageous in critically ill patients. In Ferrada P. eds.
Ultrasonography in the ICU.Ten basic principles about critical ultrasonography critical care
practitioners need to know.XiaoTing Wang and LiNa Zhang instructed and revised this manuscript.
The authors read and approved the final manuscript. Corresponding authors Correspondence
toEthics declarations Rights and permissions The images or other third party material in this article
are included in the articles Creative Commons licence, unless indicated otherwise in a credit line to
the material. If material is not included in the articles Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit. The Creative
Commons Public Domain Dedication waiver applies to the data made available in this article, unless
otherwise stated in a credit line to the data. Download citation Received 18 March 2020 Accepted 27
March 2020 Published 10 April 2020 DOI. To identify reversible causes of pulseless electrical
activity PEA, emergency physicians have started integrating POCUS into the evaluation of patients
in cardiac arrest, leading to its current recommendation from the American Heart Association AHA.
1 Prior protocols have been suggested, but they are too complex and can reduce the possibility of
clinical implementation. A simplified protocol most ED sonographers can easily perform may reduce
the cognitive load of running a complex resuscitation, facilitate detection of reversible causes of
OHCA, and prevent prolonged CPR pauses.

If and when return of spontaneous circulation ROSC is achieved, a more comprehensive ultrasound
assessment should be performed. Our initial cardiac evaluation often utilizes the subxiphoid view
because cardiac compressions make the anterior chest difficult to access. The parasternal long axis,
our preferred view in patients not in cardiac arrest, can also be used, but the ED sonographer must
be resolute in wiping gel from the chest after each echocardiographic evaluation. Leaving gel on the
chest will interfere with cardiac compressions and adhesion of the defibrillation pads. Patients with
chronic lung pathology eg, chronic obstructive pulmonary disease are often best imaged from the
subxiphoid view, but the cardiac location can vary significantly. We recommend obtaining only one
view per pause. Patients with cardiac tamponade as a cause of PEA have a significantly higher
survival to hospital discharge rate 15.4 percent than other PEA causes 1.3 percent. 5 Unfortunately,
cardiac tamponade can be a complex echocardiographic diagnosis, and often subtle signs cannot be
determined during the initial resuscitation. The decision to perform an urgent landmark or
ultrasoundbased pericardiocentesis should be based on both the clinical scenario and
ultrasonographic findings. We recognize that the presence of an enlarged RV may indicate chronic
RV disease, lack of forward cardiac flow in cardiac arrest, and other pathologies not from PE. The
presence of an enlarged hypodynamic RV in the presence of a hyperdynamic left ventricle may be a



more specific finding, but it can be difficult to interpret in the brief interval during active chest
compressions. The decision to administer thrombolytics remains controversial, and current AHA
guidelines recommend confirming the diagnosis of PE prior to fibrinolysis. 14 Patients in PEA with
cardiac standstill on ultrasound have survival to hospital discharge rates ranging from 0.0 to 0.6
percent.

5 We have intentionally placed the detection of cardiac activity at the end of the CASA exam for two
primary reasons. First, as detailed above, there is variability in physician interpretation of cardiac
activity. 15 Second, after several rounds of cardiac compressions, a persistent inactive heart will be
more clear to the provider, and in conjunction with clinical data ie, potassium, pH, total down time,
and comorbidities and endtidal CO 2 readings, determination of when to end resuscitative measures
can be more definitive. Tension pneumothorax is a rare cause of nontraumatic cardiac arrest and
can often be diagnosed clinically. 11 During ongoing CPR, examine the anterior chest for the
absence of lung sliding indicating pneumothorax. If you detect a pneumothorax, consider needle
decompression or thoracostomy. Small, clinically insignificant pneumothoraces can occur from rib
fractures during CPR, and clinicians should know these injuries may not require acute intervention.
We intentionally excluded evaluation of the inferior vena cava IVC and hypovolemia from the CASA
exam because intravenous fluids are traditionally given empirically in cardiac arrest and we expect
the IVC to be distended in most cardiac arrests because there is severely limited forward flow.
However, it must be utilized in a protocolized, efficient manner to reduce error and minimize CPR
interruptions. The CASA exam provides a framework for clinicians to maintain highquality CPR while
also assessing for the highestyield reversible causes of PEA that can be visualized with ultrasound.
Our CPR pauses last on average 19 seconds with POCUS and 14 seconds without it. Using an
ultrasound protocol focuses the provider on the most pertinent clinical questions on which we can
intervene. PE is the next most likely cause of PEA found on POCUS and is found in 4 to 7.6 percent
of patients.


