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Objectives:

e To discuss the literature that supports bedside
Imaging

e To discuss common bedside ultrasound exams

* To discuss pathology easily identified on those
exams

* To spark an interest in bedside imaging
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Bedside Ultrasound

Advantages Disadvantages
 Safer procedures * User dependent
] EaZ'qd * Image acquisition may
edsiae be limited
* Repeatable

 No radiation or contrast

* More accurate, timely
diaghoses
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Support for Bedside Ultrasound:
The Evidence
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American Medical Association

e AMA HR. 802 Passed in 1999

(1) AMA affirms that ultrasound imaging is within the scope of practice of appropriately trained physicians;

(2) AMA policy on ultrasound acknowledges that broad and diverse use and application of ultrasound
Imaging technologies exist in medical practice;

(3) AMA policy on ultrasound imaging affirms that privileging of the physician to perform ultrasound
Imaging ?rocedures in a hospital setting should be a function of hospital medical staffs and should be
specifically delineated on the Department's Delineation of Privileges form; and

(4) AMA policy on ultrasound imaging states that each hospital medical staff should review and approve
criteria for granting ultrasound privileges based upon background and training for the use of ultrasound
technology and strongly recommends that these criteria are in accordance with recommended training and
education standards developed by each physician's respective specialty.
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American College of Radiology

* Practice Parameter for Performing and
Interpreting Diagnostic Ultrasoun
Examinations. 2017.

o

e “...physicians should be able to provide
evidence of the training and competence
needed to perform diagnostic ultrasound
examinations successfully.”

WestVirginiaUniversity.

camdards for radiologse prctice 1o he

o techmical

Revised 2017 (Resolution 32)*

TER FOR THE PERFORMING AND
XAMINATIONS

diologic care for

use of these documents in litigation in which the clinical decisions of a practitioner are called into question.

The ultimate judgme: he propriety of any specific procedure or course of action must be made by the

in light of all the circumstances pre: Thus, an approach that differs from the

alone, does not necessarily imply that the approach was below the standard of care
To the contrary, a conscientious practitioner may responsibly adopt a course of action different from that set forth
in the practice parameters when, in the reasonable judgment of the practitioner, such course of action is indicated
by the condition of the patient, limitations of available resources, or advances in knowledge or technology

1o publication of the practice parameters. However, a practitioner who employs an appro

substantially different from these practice parameters is advised to document in the patient record information
sufficient to explain the approach taken.

The practice of medicine involves not only the science, but also the art of de: with the prevention, di 08,
alleviation, and treatment of disease. The variety and complexity of human conditions make it impossible to
always reach the most appropriate diagnosis or to predict with certainty a particular response to treatment
Therefore, it should be recognized that adherence 10 these practice parameters will not assure an accurate
diagnosis or a successful outcome. All that should be expected is that the practitioner will follow a reasonable
course of action based on current knowle available resources, and the needs of the patient to deliver ef]

and safe medical care. The sole purpose of these practice paramete

objective.

Performing and Interpreting Ultrasound PRACTICE PARAMETER
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American College of Emergency

Physicians

* ACEP Policy Statement Ultrasound
Guidelines: Emergency, Point-of-care, and
Clinical Ultrasound Guidelines in Medicine
Ann Emerg Med. 2017

e “It (EUS,POCUS) is utilized for diagnosis of
any emergency condition, resuscitation of the
acutely ill, critically ill or injured, guidance of
procedures, monitoring of certain pathologic
states and as an adjunct to therapy.”

WestVirginiaUniversity.
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POCUS for Hospitalists

* Diagnostic PoCUS for Hospitalists. Sonji et al.J.
o Hosp. Med 2014

e Applications: Ascites, AAA, Hydronephrosis,
Heart, Lungs (PTX, PNA, effusion, edema),
Venous (volume, thromboembolism)

* “Hospitalists and other frontline providers, as
well as physician trainees at various levels of
training, have moderate to excellent
diagnostic accuracy after brief training
programs for most of these applications.”

e “..point-of-care ultrasound exams are
aimed at making specific diagnoses for
well-defined clinical scenarios.”
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A Step Further...
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The Society of Hospital Medicine

Point-of-Care Ultrasound for Hospitalists: A Position
Statement of the Society of Hospital Medicine. 2019.
Soni NJ et al

“The purpose of this position statement is to inform a
broad audience about how hospitalists are using
diagnostic and procedural applications of POCUS.”

“...is intended to provide guidance on the safe and
effective use of POCUS by the hospitalists who use it
and the administrators who oversee its use.”

Soni NJ, Schnobrich D, Benji K. Mathews, MD, Tierney DM, Trevor P. Jensen, MD, MS, Dancel R, Joel Cho, MD, RDMS, RDC, Renee K. Dversdal,
MD, Gregory Mints, MD, Anjali Bhagra, MD, Kreegan Reierson, MD, Linda M. Kurian, MD, Gigi Y. Liu, MD, MSc, Candotti C, Brandon Boesch,
DO, LoPresti CM, Joshua Lenchus, DO, Tanping Wong, MD, Gordon Johnson, MD, Anna M. Maw, MD, MS, Ricardo Franco-Sadud, MD, Lucas

v C(IGSCVII’glmaUHIVerSIt}L BP, Point-of-Care Ultrasound for Hospitalists: A Position Statement of the Society of Hospital Medicine. Published Online Only January 2,

2019. doi: 10.12788/jhm.3079




Applications in Position Statement

e Cardiac

* LV and RV assessment, Atrial size, CVP (1J/1VC), Pericardial Effusion, Hypertrophy, Gross Valvular
Abnormalities

e Pulmonary
* Effusions, Alveolar and Interstitial Syndromes, PTX

 Abdominal
* FF, Kidney Size, Hydronephrosis, Bladder Volume, Gallbladder, Spleen and Liver Size

e Vascular
« DVT, AAA

* MSK

* Cellulitis, Abscess, Joint Effusions, Fractures

* Procedural

* Paracentesis, Thoracentisis, Central Lines, Peripheral Lines, Arterial Lines, Arthrocentesis,
Abscess Drainage, LP
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Even Further...
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The Evidence for POCUS

A Review of Lawsuits Related to Point-of-Care
nergency Ultrasound Applications

Lori Stolz, MD* n y of A m Medicine, Tucson, Arizona

e * A review of lawsuits related to point-of-care

Nicole D. Winters-Brown, JD!  ‘University of Ari

RARDE e ey e o emergency ultrasound applications. Stolz L
' ‘ et al. West J Emerg Med. 2014

Introduction: New medical technology brings the potential of lawsuits related to the usage of that ® TO t a I Of 5 C a S e S re I a t e d t o P O C U S

new technology. In recent years the use of point-of-care (POC) ultrasound has increased rapidly
in the emergency department (ED). POC ultrasound creates potential legal risk to an emergency
physician (EP) either using or not using this tool. The aim of this study was to quantify and
characterize reported decisions in lawsuits related to EPs performing POC ultrasound.

* “There were no reported cases of failure to

cases in the Westlaw database. We assessed the full text of reported cases between January 2008 . . . ”
and December 2012. EPs with emergency ultrasound fellowship training reviewed the full text of

e . e Inter p ret or misdia gnoses.
department, the interpretation or failure to perform an ultrasound was a central issue and the

application was within the American College of Emergency Physician (ACEP) ultrasound core

applications. In order to assess deferred risk, cases that involved ultrasound examinations that could

have been performed by an EP but were deferred to radiology were included.

e “All reported decisions alleged a failure to

study or a failure to perform it in a timely manner. All studies were within the scope of emergency 5
medicine and were ACEP emergency ultrasound core applications. A majority of cases (n=4)

e e D L S T perform an ultrasound study or a failure to
Conclusion: In a five-year period from January 2008 through December 2012, five malpractice © 0 0 V24

cases involving EPs and ultrasound examinations that are ACEP core emergency ultrasound e r' O r m | t | n a t | m e m a n n e r

applications were documented in the Westlaw database. All cases were related to failure to perform .

an ultrasound study or failure to perform a study in a timely manner and none involved failure to

interpret or misdiagnosis when using of POC ultrasound. [West J Emerg Med. 2015:16(1):1-4.]

INTRODUCTION o physicians (EP) and is now fully in
f ng.'* Improved pati
nitive care are drivers of this dramatic exp
rforming and int it d u )C ultrasound
s bed With any change in medical practice, the opportunity
has onp! a o lawsuits related to t ure to use th

January 20 Western Journal of Emergency Medi

w ]est\/nfg]'l-uaLjniverSi(}la Stolz L, O'Brien KM, Miller ML, Winters-Brown ND,. Bla'|vas M, Adhikari S. A review of lawsuits related to point-of-
care emergency ultrasound applications. West J Emerg Med. 2014;16(1):1-4.

doi:10.5811/westjem.2014.11.23592
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How Can POCUS Help?
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Case #1

* 74 yo male with shortness of breath
 PMHXx of CAD, CHF, COPD, HTN, DM

* Vitals:
* HR 118
* BP 140/85
* RR 32
e Sat 86% on 15L via Non rebreather Mask

wV' WestVirginiaUniversity.



POCUS Echo Questions

* |s there squeeze or not?

 How is the global function?

* |s there right heart strain?

* |s there a pericardial effusion?

* Are there obvious structural abnormalities?

.wv-l WestVirginiaUniversity.



Differential Diagnosis in Dyspnea

* ACS * Phneumonia
* Asthma/COPD exacerbation < Cardiomyopathy

* CHF exacerbation * Pneumothorax

* PE * Allergic response
* Pleural effusions * Anemia

* Pericardial effusion * Anxiety

V WestVirginiaUniversity.



Pocus Affected Differential Diagnosis
In Dyspnea
* ACS * Pneumonia
» Asthma/COPD exacerbation ¢ Cardiomyopathy

* CHF exacerbation * Pneumothorax

* PE * Allergic response
* Pleural effusions * Anemia

* Pericardial effusion * Anxiety
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Bedside Echo
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American College of
Echocardiography

* Focused cardiac ultrasound in the emergent setting: a ey s
consensus statement of the American Society of S

St. Louis, MO; Boston, M. on Cleveland, OH; Ston

Echocardiography and American College of Emergency

Focused Cardiac Ultrasound in the Eme:

0. Massachusetts (V.E.N.); Washington Hospital Center, 1

. . . . eneral Hospital, Bosto : g gt
Columbia (S.A G.); MetroHealth Medical Center, Cleveland, Ohio (R.J.); Stony B er:
ysicians. Labovitz AJ et a m Soc Echocardiogr e R e
Nebraska (T.R.P.); Uni ty of Chicago Medical Center, Chicago, llinois (KT S.); Carolinas Medical
Center, Charlotte North Carolina (V_S. Oregon Health & Science University, Portland, Oregon (KW.)

1y. 2100 Gateway Centre Boulevard, Suite 310,

 “..focused cardiac ultrasound has become a -
fundamental tool to expedite the diagnostic evaluation L R e

. . . . . Introduction
f t h The use of ultrasound has developed over the last 50 years into an ndispensable first-line test for
o) e patient a e bedside and to initiate emergen i i gt e S e
s ell as the implementation of educational curriculum changes in residency
) aining and specialty practice have facilitated the integration of focused cardiac ultrasound
T h zency
treatment...

merz cine. In the emergency depariment, FOCUS
x ostic evaluation of the patient at the bedside and to
initiate emergent treatment and triage decisions by the emergency physician
This consensus statement by the American Society of Echocardiography (ASE) and the American

College of Emergency Physicians (ACEP) delineates the important role of FOCUS in patient care and
treatment and emphasizes the complementary role of FOCUS to that of comprehs
We outline the clinical applications where FOCUS could be used, as part of the
between echo laboratories and emergency departments. Although cardiac ultrasound performed by

mergency physicians in emergency departments in unstable patieats, is often performed in the context of
other focused ultrasound applications (examining the hypotensive patient for abdominal aortic anen
ruptured ectopic pregnancy. or intraperitoneal hemorrhage as a result of
consensus statement is limited to c: of
role of comprehen:
7ill not be di:

Focused cardiac ultrasound versus comprehensive echog ap)
the =

The principle role for FOCUS he symptomatic patient

e time-sensitive ass
evaluation primarily includes the assessment for pericardial effusion and the evaluation of relative

WestVirginiaUniversity.



Contents lists available at ScienceDirect

°
| V I ‘ I I ( ‘ P an Journal of Emergency Medicine

journal homepage: www.el

* Diagnostic performance of cardiopulmonary ultrasound Disenostc performance of cardiopulmonary _
. . . 1 ‘_n 1 pel ormance ol cardiopu monary u trasound pexformed
p errorme d by th e eme rge n Cy P hys iIclanint h e mana ge ment the emergency physician in the management of acute dyspnea
of acute dyspnea. Gallard et al. Am J Emerg Med 2014 B M T A e MO DT 4O

Didier Garnier, MD %, Thomas Geeraerts, MD, PhD ¢
* 130 patients analyzed with dyspnea

* Standard of Care performed %EKG, XR, Labs). Diagnosis based e e e
on 2 separate independent physicians S W T
* Based on initial US, physician was asked diagnosis. :
* CHF accuracy of 90% il
* PNA or Pleural effusion accuracy of 86% et
* COPD/Asthma exacerbation accuracy of 96%

ute dyspnea underwent upon arry
di are. The per

osis of severe dyspnea cases admitted

1. Introduction apl
into intensive care units has been show but there is little data

The etiologic diagnosis of acute dyspnea in the ED remains difficult,  concerning acute dyspnea in the ED [12-15].
especially in elderly patients or those with previous medical history of The aim of our study was to evaluate the performance of cardiopul
stic hypothesis and the  monary ultrasound performed by an emergency physician in the ED set

car
c diagnosis of acute dyspnea, considering routine

resulting treatment are wr ortality ses significantly among  ting for the etiologi

elderly subjects with acute heart failure (7], str @minations as the standard of care.
of finding reliable diag Is. The Euro C y

has recently reviewed the limitations of commonly used methods: elec- 2. Methods

ic peptide (NT

This prospective cohort study was conducted between January 2012

gram is recommended, but in practice, this is rarely possible because  and December 2012 in the ED of a general hospital with approximately

of lack of an available cardiologist in the ED. The significant value of 19,000 ED visits per year. The study pr was approved by the local

und for the diagnosis of acute respiratory failure has also  ethics committee (ref. 130627), which did not require the signing of a

ested (9,10}, nty, the interest of early chest written consent form.
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EV | d e I I C E ! S HoShiTAL MEDICINE vovwjoumalomospitalmedicine.com

Diagnostic Accuracy of Hospitalist-Performed Hand-Carried
Ultrasound Echocardiography After a Brief Training Program

e Accuracy of Hospitalist-Performed HCUE. Lucas
et al. J. Hosp. Med 2009

. 3lél patients compared standard echo to POC
echo

* 27 hour course for hospitalist for LV systolic :
function, Severe MV regurg, LA enlargement, LV
hypertrophy, Pericardial effusion, IVC dilatation

* “Accuracy of POC was moderate to excellent in
all areas evaluated”

WV WestVirginiaUniversity.



The Exam

* 4 views using phased
array or low frequency
transducer

e Work in a clockwise
fashion

e Left lateral decubitus
may aid in views
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The Exam

* 4 views using phased
array or low frequency
transducer

e Work in a clockwise
fashion

e Left lateral decubitus
may aid in views

.wv-' WestVirginiaUniversity.



To Know Abnormal...

z -
< ;
l}-:?./.-' e
= -1 ::ﬁ-: - >0 -
PARAST LONG | e 1 PARAST SHORT | e
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To Know Abnormal...
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Our Patient

e 74 yo male with
shortness of breath

* PMHx of CAD, CHF, COPD,
HTN, DM

 Vitals:
 HR 118
 BP 140/85
e RR 32

e Sat 86% on 15L via Non
rebreather Mask

WestVirginiaUniversity.



Low EF

Normal Reduced EF

Z Card/General Z Card/General

- C4-1/EENGE S~ R lH3. 5MHZ

- _ DR65/M3/P1 R - DR65/M3/P1

. , G72/E2/100% « ~£ ~G78/E2/100%

PARAST LONG | - - MI1.5 Tis0.3 S e s
. - 16.0cm = :

28 Hz 2215';';

02510 < T

: -

'
T G ISR
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Normal
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Low EF

PARAST SHORT |

Reduced EF




7

Low EF

e Pearls and Pitfalls

* Body habitus, patient
positioning may limit
views

* Tachycardia,
dysrhythmia and
bradycardia can cause
over/under-estimation
of EF

WestVirginiaUniversity.
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Lung Ultrasound
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POCUS Lung Questions?

* |s there sliding? T
 Are there B-Lines? ,4-;&-'
* |s there an effusion?

* Are there
consolidations?

WestVirginiaUniversity.



° ] ;
| V | e I I ‘ e on n | Emergency Medicine
Diagnostic Accuracy of Point-of-Care Lung Ultrasonography

and Chest Radiography in Adults With Symptoms Suggestive

of Acute Decompensated Heart Failure

* Diagnostic Accuracy of Point-of-Care Lung At 5 Rt ML Sl
Ultrasonography and Chest Radiography in Adults
With Symptoms Suggestive of Acute
Decompensated Heart Failure: A Systematic
Review and Meta-analysis. Maw AM et al. JAMA
Six studies with total of 1827 patients

* LUS 88% sensitive and 90% specific
* CXR 73% sensitive and 90% specific

* “The findings suggest that LUS is more sensitive
than CXR in detecting pulmonary edema in ADHF

12
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Lung Ultrasound

* Low frequency transducer

How | do it: Lung ultrasound

* Depth dependent on what you are
looking to find

Abstract

* Divide the anterior and posterior
thorax into 4 quadrants each

n of direct im:
In a normally 3
before an expert agreement
nes are defined
hoic r

I, or it images the r
th respir

ovement is called

() Biomed Central
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Pulmonary Edema

Normal Edema
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Pulmonary Edema

Normal Edema
AbdiGeneral
P4-1c/CHAMHz 5 _.
_ DRG0/M3/P2 Gk
GBO/E1/100% N 1
RIGHT | _MI1.5 TIs0.6 - ¥
6.0 cm ; 4

20 Hz J
07810 i
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Pulmonary Edema

e Pearls and Pitfalls

* Look in several lung
fields

e Look for pleural
effusions

* Must use in context
with patient
presentation

wV' WestVirginiaUniversity.




Take Home Points Case 1

* POCUS of heart and lungs can provide critical information
in the evaluation of the dyspneic patient

* Focused echo evaluating global function is within the
scope of practice for Hospitalists

* Lung ultrasound can be quickly and accurately be used to
evaluate for alveolar fluid

* Symmetric B lines = Edema
* Patchy or Focal B Lines = Infectious/Inflammatory

wV' WestVirginiaUniversity.



Case #2

* 54 yo male with dyspnea on exertion and right leg
pain with ambulation

e PMHx of HTN, Asthma, DVT/PE, GI bleed

e Vitals:
* HR 104
 BP 108/68
* RR21
* Sat 90% on RA

WV' WestVirginiaUniversity.




POCUS Echo Questions

* |s there squeeze or not?

 How is the global function?

* |s there right heart strain?

* |s there a pericardial effusion?

* Are there obvious structural abnormalities?

.wv-l WestVirginiaUniversity.



POCUS Echo Questions

* |s there squeeze or not?

 How is the global function?

* |s there right heart strain?

* |s there a pericardial effusion?

* Are there obvious structural abnormalities?
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CARDIOLOGY/ORIGINAL RESEARCH

° —
E V | d e n C e Diagnostic Accuracy of Right Ventricular ®
Dysfunction Markers in Normotensive Emergency <™
Department Patients With Acute
Pulmonary Embolism

 Diagnostic Accuracy of Right Ventricular Dysfunction —— A .
Markers in Normotensive Emergency Department : :
Patients With Acute Pulmonary Embolism. Weekes, Anthony J. et P

computed tor

al. Annals of Emergency Medicine

* Prospective observational study Investigators were blinded — T e
* 116 patient’s with confirmed PE had focused US looking for RV strain : G o
* 5investigators (1 Staff US director, 1 US Fellow, 3 EM Residents)

* 100% Sensitivity and 99% Specificity for RV strain compared to
comprehensive echo

* “Goal-directed echocardiography was highly accurate for early
severe right ventricular dysfunction identification and pulmonary
embolism risk-stratification.”

INTRODUCTION
Background

Pulmonary cmbolism is an important and challenging
clinical condition that may present insidiously or cmbolism paricnts prescnt without hypotension and shock
significantly. It can increase pulmonary artery pressurcs and  Symproms.
obstruct outflow from the right ventricle, causing its ients with normotensive pulmonary embolism have

dilatation. Further detes on may result in right
ar ischemic injury ompromised lcfe y £ a function is an important
nricular function. Only 5% of pulmonary embolisms g for these pa In the subscquent

WV WestVirginiaUniversity.
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E V | d e n C ‘ Diagnostic Accuracy of Point-of-Care Ultrasound

Performed by Pulmonary Critical Care Physicians
for Right Ventricle Assessment in Patients With

* Diagnostic Accuracy of Point-of-Care Ultrasound Performed by Acute Pulmonary Embolism*
Pulmonary Critical Care Physicians for Right Ventricle Assessment in juson Flopei
Ilz/?tidenéc(sﬁl\;ith Acute Pulmonary Embolism. Filopei J. et al. Crit Care

ed.

* Prospective observational study
* 154 focused echo’s

* CC Fellows were 83% sensitive and specific, Staff was 87% sensitive and
spﬁcific at diagnosing RV enlargement compared to comprehensive
echo

* Median time to get comprehensive echo was 21 hours 18 minutes

* “Screening for right ventricular dysfunction using goal-directed
echocardiography can and should be performed by pulmonary critical
care physicians in patients with acute pulmonary embolism”

on Filopss, MD,

WV WestVirginiaUniversity.



Sometimes We Get Lucky

APICAL e

L4
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RV Strain

* RV enlargement to >2/3 - <o VEEE
size of the LV Apical 4ch| ;Gniﬁ’.'ijfé‘é:oé

* Compression of the - i
septal wall (D Sign) .- 3 :

e Septal dyssynchrony - 3

3 Q‘\

e Akinesis of the RV with
hyper-dynamic apex _
(McConnell’s Sign)

.wv-' WestVirginiaUniversity.
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RV Strain

Normal RV Strain

19
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RV Strain

Normal RV Strain

Zz Card/General PSAX _ Crd
o RIRY 5 5MH: | » P21
e, DR65/M3/P1 :
S i - -G74E2/100% -
PARAST SHORT | MI1.4 TIs0.4

14.0 cm - 60%

= 31Hz . MI
) {2810 0.8
_ [= TIS

s 7 4
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RV Strain

Normal RV Strain

Z Card/General Abd/ECHO
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B » G72/E2/100% “G88/E1/100%
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|
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RV Strain

PARASTERNAL LONG | @

* Pearls and Pitfalls: o B8

e Absence of RV dilation
does not exclude PE

* Mimicks:
e Pulmonary HTN

* RV hypertrophy
* RA dilation

* LBBB

wV' WestVirginiaUniversity.



Extremity Ultrasound for DVT
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Questions for LE DVT Ultrasound

* Does the vein compress?
* |s there visible thrombosis?

.wvl WestVirginiaUniversity.



°
IMAGING/ORIGINAL RESEARCH
Compression Ultrasonography of the Lower Extremity With

Portable Vascular Ultrasonography Can Accurately Detect Deep
Venous Thrombosis in the Emergency Department

e Compression ultrasonography of the lower extremity B N
with portable vascular ultrasonograﬁhy can accurately S
detect deep venous thrombosis in the emergency
department. Crisp JG et al. Ann Emerg Med 2010

Prospective, cross-sectional study for proximal DVT
* 47 physicians underwent a 10 minute training session

* 199 Bedside 2 point compression studies performed
compared to Radiology performed DVT study

* 45 true positives, 1 false positive (had a DVT 1 wk later), 153
true negatives

* 100% sensitivity and 99% specificity

sule Summary of this article.

SEE EDITORIAL, P. 611.

aths resulting from

INTRODUCTION

tion of deep verious thi
bolism is a crit

WV WestVirginiaUniversity.



Evidence

®
« Comparison between two-point and three-point compression Arasound or th disgnoss of deep ven rombess
ultrasound for the diagnosis of deep vein thrombosis. Zuker- S M R T |

Shachaf Shiber'#

Herman R. et al. ] Thromb Thrombolysis 2018

. é95|patients enrolled and 48 were found to have DVT by complete
uplex

pectively) for
were admi

* 2 point
* sensitivity 82.76%, specificity 98.52%
* 3 point :
+  sensitivity 90.57%, specificity 98.52% e i e Aot

* “The 3PCUS examination preformed in the ED, is a noninvasive,
accurate and quick diagnostic test for evaluation of patients
presenting with signs and symptoms suggestive of a DVT.”

n thrombosis - Emergency department

Introduction

Decp vein thrombosis (DVT) is a major cau
tality, and ke for a
cy department (ED) visits 1. 2]. Sequ

Aviy University, Rmat

WV WestVirginiaUniversity.



Exam for LE DVT

* Linear or Low Frequency
Transducer

* 3-point compression
study
* Great Saphenous and

Common Femoral
Junction

 Deep Femoral and
(Superficial) Femoral
Junction

* Popliteal Vein

wV' WestVirginiaUniversity.



Thromboembolism

Normal DAVA)
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Thromboembolism
Normal _ DVT
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Thromboembol

* Pearls and Pitfalls:
* Find the artery!
* Mimicks
* Lymph Nodes

* Superficial
Thrombophlebitis

* Always get enough
depth

WestVirginiaUniversity.
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Take Home Points Case 2

e RV strain can be accurately and rapidly diagnosed
at the bedside to guide treatment

e Use POCUS for DVT within the context of patient
presentation

e 2-point and 3-point compression studies miss calf DVT

* In high risk, high suspicion patient, DVT can be ruled in
but not out with 3-point study

.V- WestVirginiaUniversity.



Case #3

* 84 yo female with dyspnea and syncope

e PMHx of HTN, Hypothyroidism, hyperlipidemia

* Vitals:
e HR 98
« BP 118/88
* RR 22
* Sat 93% on RA

wV' WestVirginiaUniversity.



POCUS Echo Questions

* |s there squeeze or not?

 How is the global function?

* |s there right heart strain?

* |s there a pericardial effusion?

* Are there obvious structural abnormalities?

.wv-l WestVirginiaUniversity.



ORIGINAL CONTRIBUTION

Evidence

* BedSIde eChoca rdlography by emergency Bedside Echocardiography by Emergency
physmans Mandavia DP et al. Ann Emerg Med. Physicias
* Physicians had a 16 hour course with 1 hour lecture oriirr. BRI

and 4 hour lab on echo : oo

e 515 “high risk” patients, 478 studies were
considered adequate

e 103 effusions identified

* Sensitivity was 96% and Specificity was 98% for
diagnosis of effusion

.wv'- WestVirginiaUniversity.



Pericardial Effusion

. _Crd
e Use all 4 views to evaluate i’

. P21
* Simple fluid is hypoechoic i

) ) 62%
* Uremic effusion

- . Ml
* Malignant effusion s\:, - , ﬁgig
* Pericarditis = 4 j'
e Early blood 'y
* Complex fluid will have S .
hypoechoic areas with N
hyperechoic inclusions e
* Clotted blood :
* Purulent effusions 19
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Pericardial Effusion

Normal Effusion
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Pericardial Effusion

Normal Effusion
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Tamponade

7
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Pericardial Effusion

e Pearls and Pitfalls: b

e Tamponade is a clinical earast vowe |
diagnosis!
* Mimics:
* Prominent epicardial fat
* Pleural Effusion

.wv-. WestVirginiaUniversity.
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Take Home Points Case 3

* Pericardial effusion can be accurately and rapidly
identified on bedside ultrasound

 Tamponade is a clinical diagnosis, but ultrasound
can indicate impending cardiovascular collapse
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Case #4

* 58 yo female with fatigue, dizziness, confusion
* PMHx of HTN, DM, CAD, Hyperlipidemia, COPD

* Vitals:
e HR 122
 BP 80/42
* RR 26
* Sat 91% on 2L NC
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Undifferentiated Shock Ultrasound
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Etiologies of Shock

e Cardiogenic
* Pump failure

* Hypovolemic/hemorrhagic
* Blood loss (thoracoabd, Gl, AAA), fluid loss

* Distributive
* Anaphylactic, neurogenic, sepsis*

e Obstructive
e Cardiac tamponade, PE, tension ptx

* Endocrine
V WestVirginiaUniversity.



Etiologies of Shock

e Cardiogenic
 Pump failure

* Hypovolemic/hemorrhagic
* Blood loss (thoracoabdominal, GlI, AAA), fluid loss

* Distributive
* Anaphylactic, neurogenic, sepsis

* Obstructive
e Cardiac tamponade, PE, tension ptx

* Endocrine
.wvl WestVirginiaUniversity.



Undifferentiated Shock Questions?

 How is the global heart function?

* |s there right ventricular heart strain?

* |s there a pericardial effusion?

* Are there obvious cardiac structural abnormalities?
* |s the IVC collapsed?

* |s there an AAA?

* |Isthere FF in abdomen or thorax?

* |s there lung sliding?

* Do the proximal deep veins compress?

* |Is there an obvious infectious source?

.wv-l WestVirginiaUniversity.



RUSH Exam |-

Rapid Ultrasound

* The RUSH exam: Rapid Ultrasound in SHock in the in SHock in the
evaluation of the critically lll. Perera P et al. Emerg e
Med Clin North Am. 2010 e

* In undifferentiated hypotension obtain the -
following: Heart, IVC, Aorta, RUQ, LUQ, Pelvis,
Lungs, LE veins S

medicine. Even the most seasoned clinician, standing at the bedside of the patient in
extremis, can be unclear about the cause of shock and the optimal initial therapeutic

approach. Traditional physical examination techniques can be misleading given the

o 0 9 Q complex physiology of shock." Patients in shock have high mortality rates, and these

[ )
e exam, presented in this article, e e e e e

and initial care must be accurate and prompt to optimize patient outcomes.” Failure to

represents a comprehensive algorithm for the e e

Ultrasound technology has been rapidly integrated into Emergency Department

. . M O care in the last decade. More practicing emergency physicians (EPs) are now trained
Integration o edside ultrasound into the care o in bedside point of caro o goakdirectad ulrasound, and this training is now included
in all United States Accreditation Council for Graduate Medical Education Emergency

. . ) Medicine residency programs.®¢ Furthermore, the American College of Emergency

t h e at I e n t I n S h O C k Physicians (ACEP) has formally endorsed and embraced bedside ultrasound by the
L EP for multiple applications.” This technology is ideal in the care of the critical patient

in shock, and the most recent ACEP guidelines further delineate a new category of

* New York Presbyterian Hospital, Columbia University Medical Center, Division of Emergency
Medicine, 622 West 168th Street, PH1-137, New York, NY 10032, USA

® LA County +USC Medical Center, Department of Emergency Medicine, General Hospital, 1200
State Street, Room 1011, Los Angeles, California 90033, USA

© Cedars-Sinai Medical Center, Department of Emergency Medicine, General Hospital, 1200
State Street, Room 1011, Los Angeles, California 90033, USA

* Corresponding author.

E-mail address: ppereral@mac.com (P. Perera).

Emerg Med Clin N Am 28 (2010) 29-56
doi:10.1016/j.emc.2009.09.010 emed.theclinics.com
0733-8627/09/$ - see front matter © 2010 Elsevier Inc. Al rights reserved.
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RUSH Exam

* Focuses on 3 main areas:

* Pump
e Contractility, Chamber Size, Effusion, RV Strain

 Tank
 |VC, Peritoneal Fluid, Thoracic Fluid/PTX/Pulmonary Edema

* Pipes
e Aorta and DVT

WV' WestVirginiaUniversity.



[ ]
E V | d e n C e Bedside Ultrasound Reduces Diagnostic

Uncertainty and Guides Resuscitation in Patients

* Bedside Ultrasound Reduces Diagnostic Uncertainty and e
Guides Resuscitation in Patients With Undifferentiated e s s B ML
Hypotension. Shokoohi H, et al. Crit Care Med. 2015

* Prospective observational study
* 118 patients evaluated by ultrasound trained physicians

e “Clinical management involving the early use of
ultrasound in patients with hypotension accurately
guides diagnosis, significantly reduces physicians'
diagnostic uncertainty, and substantial y changes
management and resource utilization...”

WV WestVirginiaUniversity.
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IVC Exam

Low frequency transducer z

Mid epigastrium or right lateral
\lgievxéI with indicator to the patient
ea

Collapsing IVC can indicate
hypovolemia

Dilated IVC can indicate fluid
overload

Postulated that IVC diameter is
indirect measurement of CVP
which can be used to assess fluid
responsiveness.

WestVirginiaUniversity.
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Evidence for IVC Guided Management

EEEE Sl Barbier C, Loubieres Y, Schmit C et al. Respiratory
changes in inferior vena cava diameter are helpful in
predicting fluid responsiveness in ventilated septic
patients. Intensive Care Med 2004; 30:1740-1746.

* Prospective clinical study

* 23 patients in ICU on PP ventilation

* Dispensability of IVC and Cardiac index measured before
and after volume expansion

* At 18% dIVC Cl improved by 15%

Feissel M, Michard F, Faller JP et al. The respiratory
variation in inferior vena cava diameter as a guide to
fluid therapy. Intensive Care Med 2004; 30:1834-37.

* Prospective clinical study

* 16 patient’s responded to bolus of hydroxyethylstarch by
increasing cardiac index by 15%

v WestVirginiaUniversity.



Problem with IVC Guided Management

| CHEST SR Marik PE, Cavallazzi R. Does the Central Venous Pressure (CVP) | —— e
Doss Central Venous Pressure Predit predict fluid responsiveness: An update meta-analysis and a b e e
el plea for some common sense. Crit Care Med 2013; 41:1774- e e r—
| ——— 81.

e 43 studies reviewed

*  “There are no data to support the widespread practice of using
central venous pressure to guide fluid therapy. This approach to
fluid resuscitation should be abandoned.”

Eskesen TG, Wetterslev M, Perner A. Systematic review
including re-analyses of 1148 individual data sets of central
venous pressure as a predictor of fluid responsiveness.
Intensive Care Med 2015; 42:324-32.

e 51 studies reviewed
e 1148 data sets

. ZeroHpredictive values were above 66% for any CVPs from 0 to 20
mmHg.

v WestVirginiaUniversity



IVC Debate

 Surviving Sepsis Campaign no longer includes
recommendations on CVP (Prior was 8-12mmHg)

* Evidence based look at IVC/CVP:
https://emcrit.org/isepsis/isepsis-vena-caval-
ultrasonography-just-dont/
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Undifferentiated Shock Questions?

 How is the global heart function?

* |s there right ventricular heart strain?

* |s there a pericardial effusion?

* Are there obvious cardiac structural abnormalities?
* |s the IVC collapsed?

* |s there an AAA?

* |Isthere FF in abdomen or thorax?

* |s there lung sliding?

* Do the proximal deep veins compress?

* |Is there an obvious infectious source?
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US for Shock

* Heart
* Global Function, Strain, Chamber Size, Effusion, Aortic Root,
Obvious Valvular Pathology
e Abdomen
* IVC, FF, AAA, Dissection

* Thorax
e PTX, Effusions

* Infectious

* PNA, Endocarditis, Cholecystitis, UTlI/Hydronephrosis,
Cellulitis

.V- WestVirginiaUniversity.



Cardiomyopathy

Normal Hypertrophic Cardiomyopathy
z z
W _ PARAST LONG | W
PARAST LONG | R
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Dissection

[ ] [ ]
Normal Dissection Flap
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Hemoperitoneum
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Hemoperitoneum

Normal Free Fluid
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Pneumothorax
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Endocarditis
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RUQ

Cholecystitis
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Hydronephrosis

Normal Hydronephrosis
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Skin and Soft Tissue

Normal Skin Necrotizing Fasciitis
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Undifferentiated Shock

e Pearls and Pitfalls:

e Let clinical context
guide the exam

 Not all FF is blood

* Not all AAA’s are
ruptured

wV' WestVirginiaUniversity.



Take Home Points Case 4

* POCUS can be used to guide evaluation and
management of undifferentiated shock

* CVP to guide fluid management is not currently
supported by the literature; therefore IVC
measurement as a sole guide to fluid management
cannot be recommended

.V- WestVirginiaUniversity.



Conclusions

* The sicker the patient, the more useful POCUS can
be at guiding evaluation and management

» Ultrasound is user dependent and skill is acquired
through practice

* Practice often with normal exams or on individuals
with known diagnoses to build skills for critical
moments. ..
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Questions

ndenne@hsc.wvu.edu
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