MEDD 421 Clinical Skills
2017-2018

Cardiac Ultrasound
Student Guide

Table of Contents

(@15 == o171 {0 o [P S S SRSRRR 2
Preparation. ..., 2
Required REAAINES / REVIEW ....uuiiiiiiiiiiiiiieee sttt e e s s esbtere e e e e s s s saabaaeee e e s e ssnsnnneees 2
REQUITEA VIBWINEG ...ttt ettt st s e st e e s e e sbe e e s nreesareeesneeesaneeeanes 2
Suggested Resources (including other texts, websites, course material, €tC.)....cccecvveervnnnenn. 2
(0] oT1=Tot 41V T3S PSP 2
=X U T o 310 =] 2 2
AsSESSMENT & EVAIUGTION ...eiiiiiiiiieciie ettt et et e s e s bt e e st e sbe e e sneeesareeennees 3
BLI=Tol o Lo 1T U TSRS 3
Appendix A — Current Issues w/ ER Cardiac US Probe and Image Convention.........c.cccccueeeveeecreeennenn. 22
Appendix B — Instructions and image samples from commonly used US machines..........ccccveeenneen. 23
ACKNOWLEDGEMENTS

We are indebted to:
The UCSD School of Medicine
Members of the Ultrasound Working Group



MEDD 421 Clinical Skills Ultrasound Student Guide 2017-2018

ORGANIZATION

Scheduling and organization may vary slightly across sites.

e Students will be divided into groups of 4-8

e Atutor will demonstrate bedside cardiac ultrasound. Focus will be primarily on the subxiphoid (SX)
view, complimented by the parasternal long (PSL) and apical 4 chamber (A4C) views

e Students will have the opportunity to perform limited bedside cardiac ultrasound. Refer to the
technique section below

PREPARATION

Required Readings / Review

e MEDD 421 Cardiac Ultrasound Student Guide

Required Viewing

e  Cardiac Ultrasound. UC Irvine. Dr. ). Christian Fox (41 min)
0 https://itunes.apple.com/ca/itunes-u/emergency-ultrasound/id429668403?mt=10

0 Choose 2. Cardiac Ultrasound audio podcast View in iTunes
0 Note: If you do not have iTunes you will be prompted to download the free application”.

Suggested Resources (including other texts, websites, course material, etc.)

The following online references will enhance your understanding of bedside cardiac ultrasound. You are not
required to review them prior to the session, but you will find your image recognition to be much faster if you
do.
e Ultrasound at U of SC School of Medicine
e  https://www.youtube.com/playlist?list=PLGEKJJ3ekUkxM6M99EI4kk4XpZgUee al
0 Introduction to Echocardiography
0 Subcostal View
0 Parasternal Long Axis View
0 Apical Four Chamber View
e Appendix A - Current Issues w/ER Cardiac US Probe and Image Conventions

OBJECTIVES

On completion of this session, students should be able to:
e Understand portable ultrasound machine use and scanning procedures
e Describe the indications for, and limitations of, portable ultrasound examination
e Describe the indications for, and limitations of, bedside cardiac ultrasound
e Recognize anatomic structures of the heart (e.g. chambers, pericardium, valves) using ultrasound
e Recognize the presence/absence of pericardial effusion and cardiac activity

EQUIPMENT

e Students must wear professional dress and wear UBC student ID.
e Portable ultrasound machines are provided.


https://itunes.apple.com/ca/itunes-u/emergency-ultrasound/id429668403?mt=10
https://www.youtube.com/playlist?list=PLGEKJJ3ekUkxM6M99El4kk4XpZgUee_al
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ASSESSMENT & EVALUATION
Please refer to the Year 2 Assessment Package on Entrada to access student assessment information for
Clinical Skills:

- MEDD 421 > Exam & Assessment Resources

At the end of term, student competency will be further assessed through written Multiple Choice Exams and a
Summative OSCE (Objective Structured Clinical Examination) at the end of MEDD 422. Material from Clinical
Skills sessions in MEDD 421 and MEDD 422 will be examinable on the Year 2 OSCE and cumulative MCQ
Exams.

As part of your professional commitment, you may be required to complete an online assessment of your
tutor and a course evaluation on one45.

TECHNIQUE

Indications/Limitations

View Key Anatomic Clinical Indications Limitations

Structures/Relationships
Subxiphoid | ¢  Right atrium/ventricle e Cardiac arrest e Epicardial fat pad may be
(SX) e Left atrium/ventricle e Unexplained confused for pericardial

* Pericardium shock/hypotension effusion

* .Cardlac/htlepatlc e Trauma e Indeterminate subxiphoid

juxtaposition . .
e Dsypnea view (obesity, stomach gas)

Parasteral | e Left atrium/ventricle .
Long (PSL) | o portic outflow tract e Chest pain e Indeterminate PSL/A4C
views (emphysema or

e Mitral/aortic valves .( p Y
hyperinflation)

e  Pericardium
e Descending aorta

e Right Ventricle

Apical 4 e Right atrium/ventricle
Chamber e Left atrium/ventricle
(A4C)

e  Mitral/tricuspid valves
e Intraventricular septum
e  Pericardium
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PREPARATION/POSITIONING
e  For the subxiphoid view the patient should be positioned supine on the stretcher and appropriately

draped (figure 1)

e  For the apical 4 chamber view, the patient should ideally be positioned in left lateral decubitus and
appropriately draped (figure 2)

e  For the parasternal long view good images can usually be obtained with the patient positioned
supine; at times, this view may be improved by positioning the patient in left lateral decubitus

Figure 1 — Appropriate position and draping for Subxiphoid and Parasternal Long views.
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Figure 2 — Appropriate position and draping for Apical 4 Chamber view.

e Ensure the stretcher is adjusted to an ergonomic height

e Preferably use a phased-array cardiac probe for all views (figure 3)

e Acurved abdominal probe may be used if a cardiac probe is unavailable, but it may be difficult, if not
impossible, to obtain determinate PSL and A4C views with this probe

Figure 3 — Phased array cardiac probe.
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e Depth should be set to max initially to ensure no important structures are missed (figure 4)
e Bear in mind significantly less depth is often required for the PSL and A4C views
e Gain should initially be set mid-range; adjust as the scan proceeds (figure 5)
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Figure 4 — Centimetre markings are located to screen right. The more cm markings, the more depth.
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Figure 5 — Gain toggle and Autogain button (lower left box), and depth buttons (upper right).

e Apply gel directly to the probe for all cardiac scans
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PROBE/IMAGE ORIENTATION — A PRECAUTIONARY TALE

If you have done some preparatory work for this session, you may already be confused about the orientation
of some of the cardiac images on the screen —in particular with the PSL view. For the purpose of this session
& guide, we have maintained the convention of consistently orienting the US PROBE marker to PATIENT
RIGHT, and the ONSCREEN marker to SCREEN LEFT. This is consistent with the training and practice of the
majority of point-of-care US practitioners, and also consistent with the probe/image orientation in your other
Clinical Skills US sessions.

The echocardiography world however, does things a little differently. Echocardiographers perform these
scans with the onscreen marker to SCREEN RIGHT, which flips the onscreen image in the horizontal plane. In
addition, they perform the Subxiphoid and Apical 4 Chamber scans with the US PROBE marker reversed (i.e.
directed to PATIENT LEFT), resulting in the onscreen image for these views identical to what you will see in this
session.

For the Parasternal Long view, echocardiographers orient the US PROBE marker to PATIENT RIGHT, which
combined with the flipping the ONSCREEN marker to SCREEN RIGHT, results in an image appearing FLIPPED IN
THE HORIZONTAL PLANE.

Refer to Appendix 1 — Current Issues with Emergency Cardiac Ultrasound Probe and Image Conventions for
further information on this topic.

Still confused? Don’t worry —you’re probably not alone. Your tutors will attempt to address any questions
about probe/image orientation during the session.
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SUBXIPHOID VIEW
e  Grip the cardiac probe with your thumb and ring fingers on the sides, and index/middle fingers on top
(figure 6)

Figure 6 — Proper probe grip for the SX view.

e  Position the probe (with the indicator pointing to patient right) in the transverse plane just caudal to
the xiphoid process, and angle the probe so the beam points up towards the patient’s head (figure 7)

Figure 7 — Starting point for the SX view.
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e Attempt to identify the heart (figure 8)

e If you don’t recognize anything initially, sweep the probe (pivot the probe on the same point of
contact) anterior and posterior (figure 9)

e The heart is often quite anterior, requiring that the probe be nearly flat to obtain a good image

Figure 8 — Expected subxiphoid cardiac view.
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Figure 9 — Cardiac sweep for subxiphoid view.

e  Figure 10 depicts the stuctures you should be able to see with the subxiphoid view.
e Note that because the probe is positioned below the heart, the near-field actually represents the
inferior heart structures, and far-field the superior

Interventricula

Pericardium septum

t_Septum

Tricuspid valve

Interatrial septum

Figure 10 — Cardiac structures in the subxiphoid view.

10
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e Once you have identified your structures of interest, it is important to sweep the heart anterior-
posterior (refer again to figure 9); a small pericardial effusion (PCE) will often only be seen in the
posterior (most dependent) view (figure 11)

e Asyou perform your sweep, focus on the pericardium (to rule out PCE) and get a general sense of
cardiac activity (absent vs. abnormal vs. normal)

Figure 11 — Pericardial effusion on subxiphoid view.

e Tips and tricks:
0 Inthe subxiphoid view, the liver is your window to the cardiac structures; the probe may
need to positioned to the right of the xiphoid process to maximize the window and obtain a
good image
0 Asking the patient to breathe in and hold their breath may improve the image by bringing
the cardiac structures down and closer to the probe

e Pitfalls:

0 Epicardial fat is very common and may be confused for PCE (seen in the pericardial space
and often black); it should only be seen in the anterior pericardium, whereas PCE should be
seen initially in the posterior (dependent) pericardium

0 Stomach gas may make it difficult to image the cardiac apex (figure 12)

11
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Figure 12 — Cardiac apex obscured by shadows cast from stomach material/gas.

12
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PARASTERNAL LONG VIEW

e Grip the probe similar to how you would grasp a large pencil (figure 13)

Figure 13 — Proper probe grip for the PSL view.

e Place the probe immediately left of the sternal border at the nipple level with the probe indicator
pointing to the patient’s right shoulder and the beam angled straight through the patient’s chest
(figure 14)

e The best image may be obtained anywhere from the 3 to 6" intercostal space

13
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Figure 14 — Starting point for the parasternal long view.

e Attempt to identify the heart; the image you are trying to generate should resemble figure 15

Figure 15 — Expected parasternal long cardiac view.

14
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e  You will likely need to decrease the depth setting, which will magnify the image on the screen
e Asignificant amount of probe manipulation may be necessary to obtain a good image; explore

multiple intercostal spaces, slide the probe medial/lateral, ‘toe/heel’the probe, and/or rotate the
probe to find the best image

e Figure 16 depicts the structures you should be able to see with the PSL view

Right
Ventricle

Figure 16 — Cardiac structures in the parasternal long view.

e  PCE can be easily identified using the parasternal long view (figure 17)

e Asalways, once the image is obtained and optimized , a sweep is performed to ensure the entire
heart is imaged

15
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Figure 17 — Pericardial effusion on parasternal long view.

e The parasternal long view is also excellent for estimating gross LV function; there are many ways this
can be accomplished, ranging from simple to very complex:
O The simplest method is to look for ‘Fractional Shortening’
0 The diameter of the LV (measured from endocardium to endocardium at the mid LV) should
shorten at least 30% in systole
0 Fractional shortening less than 30% is indicative of LV dysfunction
e  Your tutor may demonstrate this and/or other methods for estimating LV function at the bedside

16
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APICAL FOUR CHAMBER VIEW

e Probe grip is the same for this view as it was for the parasternal long view; similar to how you would
grasp a large pencil (figure 13)

e Recall (figure 2) that the patient should be positioned in left lateral decubitus for this view

e  Place the probe at the apex (1-2 intercostal spaces immediately inferior to the nipple) with the probe
indicator pointing to the patient’s right flank and the beam angled towards the patient’s right
shoulder (figure 18)

Figure 18 — Starting point for the apical four chamber view.

e Attempt to identify the heart; the image you are trying to generate should resemble figure 19.

17
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Figure 19 — Expected apical four chamber cardiac view.

You will likely need to decrease the depth setting, which will magnify the image on the screen
A significant amount of probe manipulation may be necessary to obtain a good image; explore

multiple intercostal spaces, slide the probe medial/lateral, ‘toe/heel’the probe, and/or rotate the
probe to find the best image

Figure 20 depicts the structures you should be able to see with the apical four chamber view

18
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Tricuspid valve
Aortic valve

Right atrium

Interatrial septum

Figure 20 — Cardiac structures in the apical four chamber view.

e  PCE can be identified using the apical four chamber view (figure 21)
e Asalways, once the image is obtained and optimized , a sweep is performed to ensure the entire
heart is imaged

19
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Figure 21 — Pericardial effusion on apical four chamber view.

e The apical four chamber view is the best view for observing right ventricular (RV) strain, such as
would be seen with a massive pulmonary embolus
e USfindings of RV strain include:
0 RVdilation (mid-RV diameter equal/greater than mid-LV diameter)
0 Bowing of the intraventricular septum into the LV (figure 22)

20
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Figure 22 — Findings of right ventricular strain on apical four chamber view.

21
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APPENDIX A - CURRENT ISSUES W/ ER CARDIAC US PROBE AND IMAGE
CONVENTION

22



SpPeEcCIAL CONTRIBUTION

Current Issues with Emergency Cardiac
Ultrasound Probe and Image Conventions

Chris Moore, MD, RDMS, RDCS

Abstract

As emergency physicians (EPs) and other noncardiologists incorporate bedside ultrasound (US) and bed-
side echocardiography (echo) into their practice, confusion has resulted from the differing imaging con-
ventions used by cardiac and general imaging. The author discusses the origin of these differences,
current cardiac imaging conventions, and controversies in emergency medicine (EM) regarding adoption
of imaging conventions. Also discussed in detail are specific echo windows and experience with different
approaches. While there is no perfect solution to merging the differing conventions, it is important that
those performing and teaching bedside US and echo have a thorough understanding of the issues
involved, and adopt a consistent approach.

ACADEMIC EMERGENCY MEDICINE 2008; 15:278-284 © 2008 by the Society for Academic Emergency
Medicine

Keywords: emergency ultrasound, emergency echo, ultrasound, echo, echocardiography, bedside

ultrasound, education

(US) and echocardiography (echo) is increasing

among noncardiologists. Emergency physicians
(EPs), critical care physicians, surgeons, and anesthe-
siologists all represent specialties that are now using
bedside US and bedside echo.’™ Within emergency
medicine (EM), the use of bedside echo is well estab-
lished in trauma, cardiac arrest, and the diagnosis of
pericardial effusion.®™ Newer applications include use of
echo in determining left ventricular function and to aid in
the diagnosis and therapy of patients with undifferenti-
ated dyspnea, sepsis, and shock.'%1*

As the prevalence of physicians who perform general
and cardiac US increases, there is the potential for con-
fusion due to differing imaging conventions in echo
and general US. This article will discuss the origins of
these issues, controversies in EM, specific windows,
and experience with different approaches.

4 I \ he use of bedside clinician-performed ultrasound

HISTORY

The first published work on US of the heart appears to
have been in 1954, when Inge Edler, the “Father of
Echocardiography,” published work about the use of a

From the Department of Surgery, Section of Emergency Medi-
cine, Yale University School of Medicine, New Haven, CT.
Received October 31, 2007; revisions received November 27
and November 28, 2007; accepted November 29, 2007.

Address for correspondence and reprints: Chris Moore, MD;
e-mail: chris.moore@yale.edu.

“reflectoscope” for continuous recording of cardiac
motion.'® Cardiologists became more widely aware of
its diagnostic potential in the 1960s, and it became a
standard tool by the 1970s.1®1” US for gynecologic and
other medical applications developed along parallel
tracks, with initial publications in the 1950s progressing
to more widespread adoption by the 1970s.%1° In the
1980s, the first published reports of bedside US by EPs
began to emerge. Bedside emergency ultrasound
(EUS), both of the heart and other body areas, has
spread rapidly and is now recognized as a standard EP
skill.?°

As cardiac US and general (medical and gynecologic)
US developed, each adopted its own imaging conven-
tions. While general US is typically performed from the
patient’s right, echo is usually performed from the
patient’s left, closer to the heart. Additionally, cardiol-
ogy adopted a different imaging convention for the US
probe relative to the screen images. It is unclear why a
differing probe-to-screen orientation was adopted, but
was probably simply a result of two independent
approaches from an early stage.

Each orientation convention is internally consistent,
but problems arise when physicians use US for general
and cardiac imaging in the same patient. An example
might be an EP seeking to find the cause of shock in a
patient with undifferentiated hypotension, where imag-
ing of the aorta, peritoneal spaces, and heart are all
performed as parts of an integrated goal-directed
examination!!?'; or the focused assessment with sonog-
raphy in trauma (FAST) examination, where physicians

ISSN 1069-6563

278 PIl ISSN 1069-6563583

© 2008 by the Society for Academic Emergency Medicine
doi: 10.1111/j.1553-2712.2008.00052.x
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are looking for fluid in both the peritoneal and the peri-
cardial spaces.??

CURRENT CARDIAC CONVENTIONS

There are two key issues regarding the orientation of
anatomic structures as they are viewed on the screen:
relationship of the probe indicator to the image on the
screen (indicator-to-screen) and relationship of the
probe indicator to the patient (indicator-to-patient).
The standard US image is a plane directed through var-
ious areas of the body. The top of the screen typically
represents the probe face. General US uses an imaging
convention where the indicator (a bump or groove) on
the probe corresponds to the left side of the screen as
it is viewed. However, in cardiology echo the indicator
corresponds to the opposite (right) side of the screen
(Figure 1).

Anatomic orientation follows based on where the
indicator is directed on the patient. For example, in
general imaging when the indicator is directed to the
patient’s right, right sided structures will be seen on
the left side of the screen (transverse plane); when the
probe is turned towards the patient’s head (longitudinal
plane), the left side of the screen will then correspond
to the patient’s head. Most general imaging takes place
in this 90° arc, with the indicator directed to the
patient’s right, or head. The indicator can also be con-
sidered to be on the examiner’s left as he or she “looks
through” the body from below or from the patient’s
right. Conversely, transthoracic echo by cardiologists is

279

performed from the patient’s left, using an opposite
screen orientation as well as opposite indicator direc-
tions for most windows.

CONTROVERSY IN EMERGENCY MEDICINE

When imaging the heart, the sonographer must be
aware of both indicator-to-screen and indicator-to-
patient orientation to fully grasp how cardiac anatomy
is represented on the US screen. Unfortunately,
because of the differing imaging conventions, there
have been different approaches to echo within EM.

When transitioning from general to cardiac imaging
or vice versa, there are two possible choices regarding
indicator-to-screen orientation: perform echo in a car-
diology screen orientation, being aware of the reversal
in indicator-to-screen orientation relative to other US,
or scan the heart using a general imaging screen orien-
tation.

There is significant variation in teaching and practice
regarding which indicator-to-screen orientation should
be chosen. One of the earliest texts in EUS mentions
differing imaging conventions, but does not clearly
explain them and appears to use both conventions,
showing a backward subcostal image.?® A more recent
review article describes using the cardiology screen ori-
entation, but states the incorrect probe orientation for
the apical four-chamber view.2* Other texts have
ignored the issue, alternated between general and car-
diac imaging, used one or the other, or discussed both,
often with inconsistencies.?®?® In a recent informal

2 Arrow on top of image shows screen orientation relative to
indicator. Also note position ofﬂon the screen.

Gel and thumb placed on side of indicator, gel
shows on screen below for different orientations.

General Orientation. The
indicator corresponds to the
left side of the screen as it is
viewed.

Cardiology Orientation. The
indicator corresponds to the
right side of the screen as it
is viewed.

Figure 1. Indicator-to-screen orientation for general and cardiology imaging.
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survey, two-thirds of respondents used a general indi-
cator-to-screen orientation, and this is the recommen-
dation recently published in the 2006 Emergency
Ultrasound Imaging Compendium.?”?8

The second issue is indicator-to-patient (and/or indi-
cator-to-sonographer) orientation. A consistent orienta-
tion is important in allowing correct anatomic
interpretation and integration of hand-eye-image coor-
dination. Positioning of the examiner relative to the
patient is important. Most EUS is done from the
patient’s right and can be thought of as looking
through the patient from the feet upward, or from the
right side. Conversely, if cardiac imaging is done from
the patient’s left, it can be thought of as looking
through the patient from the left side. Probe positions

Moore « EMERGENCY ECHO IMAGE CONVENTIONS

differ based on imaging convention and window and
are summarized in Figures 2 and 3. There are three pri-
mary cardiac windows that are typically utilized by EPs
for transthoracic cardiac imaging: the subcostal, apical,
and parasternal windows. Of these, the parasternal
long axis has proven the most problematic, as in the
cardiology convention it requires reversing the probe
to obtain an image that is reversed. Probe orientation
for specific windows is discussed below.

SPECIFIC WINDOWS

Subcostal Window
This window is probably the most familiar to EPs
and surgeons and is most frequently included as the

Subcostal (1)

<—= Indicator direction in general screen orientation
Apm) Indicator direction in cardiology screen orientation Net result
<——= Indicator direction in general screen orientation same image
mmmd  |ndicator direction in cardiology screen orientation
Parasternal (3) window Consistent
Indicator direction for general screen orientation OR screen and probe
cardiology screen orientation orientation

OR

et

Indicator direction for “fourth and long” (four o’clock
position) in general screen orientation

Probe reversed but
image consistent
with cardiology

Figure 2. Indicator-to-patient directions for three primary cardiac windows.
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Key: — Top of image: Indicator-to-screen direction
» (note postion of [ on the screen, see Figure 1.)
— __ Bottom of image: Indicator-to-patient direction
' e (see Figure 2.)

1. Subcostal window

EM/General Cardiology

Net
result:
2. Apical window same
EM/General i
I Image on
screen
3. Parasternal window
EM/General Cardiology

]

-

Consistent screen and Probe reversed but image
probe orientation OR consistent with cardiology

Figure 3. Primary cardiac windows.

primary view of the heart in the FAST examination. The should be seen on the right side of the screen as it is
window is obtained by placing the probe under the viewed, with the right-sided structures toward the left
xiphoid process and angling the plane of the US into of the screen and adjacent to the liver. In a cardiology
the left chest. The view should include both atria and orientation, the probe indicator should be directed to
ventricles. The apex of the heart, a left-sided structure, the patient’s left, while in a general imaging orientation
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it should be directed to the patient’s right, resulting in
the same image on the screen.

Apical Window

This window is obtained by placing the probe at the
apex of the heart, typically slightly inferior and lateral
to the nipple in males and under the breast in females.
While probably the most difficult of the three primary
windows to consistently visualize, it provides some of
the best information when correctly obtained. The four-
chamber view includes both ventricles and atria, with
the apex at the top of the screen and the interventricu-
lar septum running vertically down the screen. In a car-
diology orientation, the probe indicator is directed to
the patient’s left (or down to the bed when patient is in
a supine position), while in a general imaging orienta-
tion the probe indicator is directed to the patient’s right
(or toward the ceiling in a supine patient). The net
result is that in either convention, the same image is
seen on the screen, with the left side of the heart on the
right side of the screen as it is viewed and the right
side of the heart on the left side of the screen as it is
viewed.

Parasternal Window

The parasternal window is one of the most consistently
available windows to the heart. The long axis view is
obtained by placing the probe just to the left of the
sternum in the second or third intercostal space with
the US plane running from the base to the apex of the
heart. The view should include the right ventricle ante-
riorly and the left atrium, ventricle, and aortic outflow
tract posteriorly.

The parasternal view is obtained in cardiology by
directing the probe to the patient’s right shoulder
(opposite to the probe direction in other cardiology
views) providing an image that is reversed from other
windows, with the apex (a left-sided structure) on the
left of the screen as it is viewed. This indicator direction
makes sense when the examiner is on the patient’s left,
as the view can be thought of as looking down through
the long axis of the heart. However, this orientation is
not intuitive when scanning from the patient’s right
(where other US examinations are typically performed
from) and essentially involves switching the probe indi-
cator direction in order to obtain an image that is
reversed from other cardiac images.

There are two potential solutions for the parasternal
window when scanning from the patient’s right using a
general imaging screen orientation. An attempt can be
made to mimic the cardiology screen image by pointing
the indicator to the patient’s left hip. This is sometimes
called the “fourth-and-long” approach, as it involves
directing the indicator to the 4 o’clock position (or left
hip) to obtain the long axis view. This is based on a par-
tial but incomplete adoption of the cardiology approach
and will result in an image that mimics what is seen in
cardiology and many emergency medicine texts.

An alternate approach is to orient the indicator to
the patient’s right in a general screen orientation, con-
sistent with the indicator direction for the other win-
dows to the heart. This provides an image that is
flipped from that commonly seen in cardiology texts,

Moore « EMERGENCY ECHO IMAGE CONVENTIONS

but allows for a consistent probe orientation with con-
sistent position of anatomic structures on the US
screen, (i.e., the apex [patient’s left] on the right side of
the screen as it is viewed). This approach has been pre-
viously described in the literature and is listed as an
alternate approach in the Emergency Ultrasound Imag-
ing Compendium.?%2°

Other Windows

Similar principles apply to other windows. Using a gen-
eral indicator-to-screen convention, windows such as
the parasternal short axis (indicator to right hip) and
subcostal long axis (indicator to head) will produce
images consistent with cardiology as well as with EM
orientation conventions.

ADVANTAGES, DISADVANTAGES, AND
EXPERIENCE WITH DIFFERENT APPROACHES

Adopting a standard indicator-to-screen orientation for
all exams (cardiac and noncardiac) results in less confu-
sion as it does not require either physically or mentally
switching the indicator-to-screen orientation when
changing applications. Some physicians have been
reluctant to do this because choosing the “Echo” pre-
set, which is standard on many machines and results in
better cardiac images, defaults to a cardiology indica-
tor-to-screen orientation. However, it is usually
straightforward to create an “ED Echo” preset on the
machine, which maintains cardiac settings while using
a general imaging orientation. This is consistent with
the way most EPs use both FAST and cardiac US and is
backed by the Imaging Criteria Compendium,?®
although it is not consistent with the cardiology con-
vention.

Using the general indicator-to-screen orientation
allows for the subcostal and apical views of the heart to
be obtained using an indicator direction that is consis-
tent with other EUS (directed to patient’s right). Direct-
ing the probe to the patient’s left (4 o’clock) for the
parasternal long axis will provide an image consistent
with those seen in cardiology texts. However, it has the
disadvantage of both reversing the probe direction
from other views and obtaining a screen image that is
reversed from other US images. Unless the physician is
physically positioned on the patient’s left, the image
and hand movements will be counterintuitive from
other scanning.

The alternate approach of directing the indicator to
the patient’s right shoulder to obtain a parasternal long
axis is currently less widely used, but has the advantage
of not having to remember to switch either the probe
orientation or the screen orientation for any type of
scanning. Utilizing a consistent probe orientation (i.e.,
indicator to patient’s right) allows for quicker assimila-
tion of cardiac orientation and anatomy and integration
of cardiac scanning into US scanning as a whole. This
method provides an image that is consistent with the
other views: a parasternal window in this orientation is
very similar in appearance to the subcostal window,
only higher, including the aortic root rather than the
right atrium. There are situations where a nontradi-
tional window may be the only one available; windows
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such as a low parasternal/high subxiphoid/medial
apical view, and obtaining these windows does not
require switching the indicator direction.

The drawback to this alternate approach is that the
parasternal image seen on the screen will appear differ-
ently from that currently seen in many textbooks. There
is concern that using a different convention will result
in problems communicating images with cardiologists,
although cardiologists versed in echo usually grasp the
issue quickly. Within cardiology, the Mayo Clinic, one
of the leading teaching and research echo labs in the
country, uses a probe orientation convention that
differs from the standard cardiology approach for the
apical four chamber view.*°

A benefit of a consistent approach is that physicians
do not have to remember to switch the probe direction
for certain windows and not others. In addition to con-
sistent anatomic orientation on the screen, this helps to
ensure that other windows will not be inadvertently
switched. In the apical four-chamber view in particular,
it can be critical to distinguish left from right side, and
when physicians are confused about probe direction,
they can easily mistake right for left heart or vice versa.

Differentiating right from left heart may not be prob-
lematic in nonpathologic hearts, but can be critical in
sicker patients. In particular, the identification of right
and left ventricular pathology may be of diagnostic or
prognostic importance in patients with undifferentiated
shock or dyspnea, suspected pulmonary embolism,
myocardial infarction, or congestive heart failure,
among other pathologies.'??131-36 gpecifically, a patho-
logic right heart may be missed when it is thought to
be the left side, an error that occurs when images are
oriented based on how they appear on the screen
rather than using a consistent approach to probe place-
ment. Errors such as this are unlikely to be reported in
the literature; while the widespread use of echo by EPs
for these conditions has not yet been realized, they are
likely to increase as training and equipment improve.>3’
Adopting consistent habits early on will ensure correct
application.

Using a consistent indicator to patient orientation
also means that the hand-eye coordination that is
ingrained from other types of scanning is not upset.
This may be of critical importance during procedural
guidance, such as US-guided pericardiocentesis, when
it is crucial to direct the probe based on image orienta-
tion. We are aware of a center who recently adopted a
consistent probe orientation after difficulty was encoun-
tered directing the needle correctly, using an image
with the probe reversed.*®

RESOLUTION

Consensus is unlikely to be achieved as long as EPs are
trying to mimic both cardiac and general imaging con-
ventions on the same patient, and unfortunately, confu-
sion is likely to continue when the cardiology approach
is partially adopted. While adopting a consistent
approach to all EUS that is unique but merges the two
conventions is possible, differences exist in how to
approach this issue. It is the goal of this article to
explain the origins and possible approaches, particu-
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larly to physicians who are in the position of teaching
others how to perform this exam.

CONCLUSIONS

Early on, cardiac and general US imaging adopted con-
ventions that differed from each other. As cardiac US
scanning is reassimilated into use by physicians who
scan all parts of the body, it is reasonable to adopt a
consistent orientation and approach to all parts of the
body, rather than trying to use two disparate US
approaches on a single patient. In either case, it is
essential to understand the issues regarding US image
orientation in both diagnostic and procedural uses
of US.
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SONOSITE EDGE 1l IMP & SMP Machines

Sonofite

Keyboard layout: i Sl - = -
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A. Depth control
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Gain control
C. AutoGain

FREEZE
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Screen display: 9;""
08

A. Probe indicator light : ‘T,fs

B. Probe selected (in this :
case: Cardiac)

C. Depth markers —the
more cm markings, the
more depth

Changing Probe Indicator Light (for Cardiac sessions)

201680p20 3.
- Crd Often the screen will default to a

specific setting when the Cardiac
probe is selected.

You can see that the onscreen
orientation marker (green light) is to
screen right.

For Clinical Skills Cardiac Ultrasound
sessions, the screen marker should
always be to screen left.




To change the probe orientation you
must first change the page by
pressing the top right button on the
keyboard.

You can now see that the onscreen
marker is on screen left.

This is properly set up for use by
Clinical Skills students during their
Cardiac Ultrasound session. (See
Cardiac Ultrasound Student Guide for
more information on this probe
orientation).

f

On page 2/3 you can see the probe
marker is set to U/R (upper right).

A1 Press the button second from the left
until it indicates U/L.

TSR
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