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Case:

49 yr old woman
h/o breast cancer
Rx’d : Adriamycin

Presents with dyspnea
tachycardia and mildly hypotensive



. any fluid?
ormal Size:

1ormally?



EXPERT CONSENSUS STATEMENT

Focused Cardiac Ultrasound: Recommendations from
the American Society of Echocardiography

Focused Exam Synonyms
FCU is a focused examination of the * Hand-held cardiac ultrasound
cardiovascular system performed bya ¢ Point-of-care cardiac ultrasound
physician by using ultrasound as an * Ultrasound stethoscope

adjunct to the physical examination to Hand-carried cardiac ultrasound
recognize specific ultrasonic signs that Bedside cardiac ultrasound
represent a narrow list of potential * Quick look cardiac ultrasound
diagnoses in specific clinical settings.

J Am Soc Echo 2013; 26: 567 - Spencer K


http://www.asecho.org/i4a/pages/index.cfm?pageid=0
http://www.asecho.org/i4a/pages/index.cfm?pageid=0
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Hands are Holding it: Educational? Diagnostic?
Overshadowing the Physical Examination?

* Educational? YES
- Diagnostic? =
* Overshadow the Physical NO
Exam? « ADJUNCT
i « STRENGTHEN

- MODERNIZE



Physical Exam Is A LLost Art!

TUESDAY, JAWNUARY 2% 2002

G ljc c‘w jork Cimes

CASES

Restoring
The Physical
To the Exam

By SANDEEF JAUHAR, M.D.

- A gnan coines into the hospital with fe-
vor ond @ congh producing green sputum.
He i3 elderby and frail What does he
have? “Pncumonia,”™ proclaims the ress-
dent presenting the case toher team_
“Toke a losk at this chest X-riy."" She
pulls upran image on a compuler scoeen
showing a distnct pneumwucqr:-al-
The zentor physlclan waves it off. * Flrst
ket's talk aboot your ong exam,”™ he says
It iz a common scens at teaching hospl-

tals today: young doctors ignoring phys-
cal examination to the chagrin of their
SUpervisors. At one time, keen obsecva-
LE0m and tha jlld.rcln-u.,ln.yluz om of haonds
“were virtoally tee onby dispnostbe wools &
doctar had, Now, they secm almost obso-

lere. Tochnology ke nltrafast CAT scans
and. nu:h.ar imaging studies rules the

T "Some doctors don't even carry
a stethoscope anymore”




The NEW ENGLAND
=/ JOURNAL of MEDICINE

Hearing Without Listening

* Asthe “teaching attending,” |
discover very few people are paying
real attention

Most are staring at their screens,
ticking boxes and checking data.

e Occasionally, the presenter will slip
up and say something outrageous —
“The potassium was 29,” instead of
2.9 — and no one will react.

 To me it feels empty.

Drazen j NEJM 2016 375: 412-3



The 200th anniversary of the stethoscopej]Can
this low-tech device survive in the high-tech
21st century?

without new initiatives to improve proficiency in
auscultation the stethoscope may soon be degraded
from a valuable diagnostic instrument to a chain of
honor worn around the neck by a next generation of
doctors and allied health professionals.




The NEW ENGLAND
JOURNAL of MEDICINE

Tenuous Tether
Elazer R. Edelman, M.D., Ph.D., and Brittany N. Weber, M.D., Ph.D.

The stethoscope can help us dx and teach but above all ties us to our pts.
A hand-held echo device may one day displace the stethoscope

ennec at a Patient’s Bedside, by Théobald Chartran, 1816. ingl Modem Electronic Auscultation, 2015.

NEJM 2015:373; 23; 2199-2201



The Stethoscope’s Prognosis
Very Much Alive and Very Necessary

Valentin Fuster, MD, PuD

[=] In my view, practically and economically, echo
systems are not—and will never be—poised
to totally eradicate the stethoscope, as it is
not possible for every clinician to possess a
handheld echo. Thus, we cannot discontinue
the important training that takes place during
physical examination.

JACC 2016 67 :(9) 1118-9



Focus cardiac ultrasound: the European

Association of Cardiovascular Imaging viewpoint

FoCUS : the point-of-care cardiac US exam, adds to the physical
examination, by an operator not necessarily fully trained in echo but
appropriately trained in FOCUS, usually responsible for immediate
decision-making and/or treatment

FOCUS examination provides sufficient information for mostly qualitative
gross assessment of cardiac morphology and function, reported as

‘absent/present’, or ‘yes/no’

Neskovic European Heart Journal - Cardiovascular
Imaging (2014) 15, 956-960



CURRENT CONCEPTS

Point-of-Care Ultrasonography

Christopher L. Moora, M.D., and Joshua A Copel, M_D.

NEJM 2011 364; 749-57



CURRENT CONCEPTS

Point-of-Care Ultrasonography

Iy opel, M.D

Christopher L. N

guidance
Endocrinology and endocring surgery ! - thyroid and parathyroid, procedural guidance
General surgery E f thee breast, procedural guidance, intraoperative
cenvix, uterus, and adne ycedural guidance
and maternal-fetal medicine  Asse I etal abnomalities, procedural guidance

Pulmaonary medicine Transthoracic pulmonary assessment, endobronchial assessment, proce-
dural guidance

Radiology and interventional radicdegy Ul rraphy ta o the patient with interpretation at the bedside,

mant; procedural guidance

vascular surgery ment; procedural assessment

FAST denotes focused assessment with sonography for trauma.

NEJM 2011 364,

749-57



Point of Care — Focused Echo Exam

Definition
Bedside
Goal-directed
Problem oriented
Qualitative
Rapid
Store for review or
Transmit for review

Examine

LV size and function
RV size and function
Valve Motion

Pericardial Effusion/
Tamponade

Cardiac Masses
I\VVC : Volume status



Point of Care US — Quick Scan

Box 1. Clinical benefiis of the quidk-soan.

Fisk strotifhootion

» Timely diognosis
Improwing clinical diagnosis
Corchor amest
Extension of physiool examination
Cefferentioting between competing diognosas
Fotient sxpectations

[ncreasing acoess to echo

Guidance of irashe procedures

Hothi SS Clin Med 2014 14 608-11

Indication SpecifTic areas Lo assess with o quick-5Cmn

LefT wantricie

Right wantrce

Left wantrhouiar functson

gl wentrce

Hy PTG

Pulmonary embolus

Guidmnoe of pericardiol ospination andior
drinoge




Point of Care Echo/US

[5] Advantages [*] Disadvantages
m Adds to Bedside Physical Exam
. P ! VS B Operator dependent
® provides immediate information B Errors in acquisition
" lowies h . ® Errors in interpretation
® Modernizes the “tenuous Tether ]
® Demonstration / Teaching / ® Equipment cost
Murmur

- .
®m Rapid Dx and Rx [ing

B Supervision
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Alternative Imaging Technigues

-H.-l:?:lz - -L.




HCU is not new: Ligtvoet constructed in 1978, Roelandt as
part of physical in "'78-80

the

THORAXCENTRE

JOURNAL




European Journal of Echocardiography (2011) 12, 8587 RECOMMENDATIONS
ELROPEAN doi10.1093/eje chocard/fjeq 184

CARDCMOLOGY*

The use of pocket-size imaging devices: a position
statement of the European Association
of Echocardiography

Table | Classification of currently available echo
machines according to their size and functions

Echo machines Capabilities

Stationary high-end systems Full range of standard echo

modalites and measurements
(MM, 2D, PW, CW, Colour, TV,
TEE), and advances modalities
(3D, contrast)

Mobile (smaller machines on  Full range of standard echo
wheels, middle range modalities and measurements
technology) (MM, 2D, PW, CW, Colour, TVI,
TEE)
Portable (small machines that  Basic, standard echo modalities and
can be carried by a person) measurements (MM, 2D, PW,
CW, Colour)

Hand-held or pocket-size Limited functions (20, Colour) and
imaging devices measurement package
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REVIEW

Pocket-sized focused cardiac ultrasound:
Strengths and limitations

Table 2 Summary of the technical characteristics of the four commercially available pocket-echo devices for FCU.
Acuson P10™ Vscan V1.2 MobiUs™ sp1

e _
\ o/:l} ‘; .“.ﬁ

Company Siemens GE Healthcare MobiSante Signostics

Size* (cm) 5.4x9.7 x14.2 135x7.3x2.8 13 x7 = 0.99 115x15x6

Total weight (g) 725 390 329 304

Transducer (MHz) 2-4 1.7-3.8 3.5-5.0 3.0-5.0

Screen dimension (cm) 9.4 8.9 8.0 11.5

Image resolution (pixels) 640 = 480 240 = 320 480 = 480 250 (M-Made)

Grey scale Yes = Yes Yes

Colour Doppler No No No

Measurements Distance, area Distance - Distance, area,
circumference, volume

Digital storage Still frames Still frames, loop, Still frames, patient D

voice recording

Means to download to a PC Specific software 4GB microSD card 4GB microSD card

M-Mode No Yes

Continuous/ pulsed Doppler No/No No/Yes

Battery <cannine time (min) 90 43

Price® (USD/ €) 8100/ 6508 8410/ 6760 - 7995/ —

FCU: focused cardiac ultrasound; 1D: identification; PC: personal computer; SD: secure digital; USB: universal sarfal bus; USD: United States dollars.
* Includes the largest size of each component, as ultrasound probe, display unit o touch screen if available.
b The commercial prices of MobiUS™ SP1 and SignosRT devices are not available in the European zone. The SiNosRT price & avallable in the US.

Mirabel M . Arch CVD 2015:108; 197-205




Relative Costs

3M™ Littmann® Cardiology IV
27" Stethoscope

Unit Price $168.99 $166.50

(1)

$168.99

3M Littmann 3100 Electronic 27"
Stethoscope (w/ Ambient Noise
Reduction)

$354.99

é“'

$8,000
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiXtYSgtOjPAhXQuB4KHVeMCEcQjRwIBw&url=http://theglobaltech09.blogspot.com/2011/05/enjoy-benifits-of-new-tech-products-at.html&bvm=bv.136499718,d.dmo&psig=AFQjCNEYWThZx8K-ZVqGeax6hOtrbvaMTw&ust=1477019364601399
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Students’ Performance by HCU
Echo System

4 Med Students trained to
PR 7% 96% ] ]L:)e”rform brief, “f(IzCl%sed” exam
B 18%8.10 0 ollowing a week of training
B o A}_ Cypress Med students performed
el “|imited” echo’s on
] Total consecutive subjects in the
B ER and the ICU who
consented to an IRB protocol
8.1 minutes + 3.5 minutes
Over-read and repeated
Interpreted Correctly A tOtaI Of the & “”mited”
independent echo’s

Dx changes: 29%

Diagnostic Images

Rx changes: 27%



« HCU: Mt. Sinal Medical Residents
Outpt Medical Clinic

v4 medical residents imaged 73 pts with HCU (Optigo™
as part of their routine clinic visit

v Their study reviewed by expert immediately post

vMean echo time: 4.3 min(3-7)

93%

[TTTTTTTT
O
S
>

Diagnostic Images

Croft, Goldman. ACC 2003



ORIGINAL INVESTIGATION

A Pilot Study of the Clinical Impact of
Hand-Carried Cardiac Ultrasound in the
Medical Clinic

Lori B. Croft, M.D., W. Lane Duvall, M.D., and Martin E. Goldman, M.D.

The Zena and Michael A. Wiener Cardiovascular Institute and The Marie-Josée and Henryv R.
Kravis Center for Cardiovascular Health, Mount Sinai Medical Center, New York, NY

Left Ventricular Dyvsfonction
- 1P

Climical Tmypact of FHICLT Echo

Sensitivity Specificity d IPWY Accurscy / A6 \

o LV Dysfunctlon Exam @ LV Dysfunction HCU Echo ’
Walvular Heart Disease
1O 10094

Heelped (Reinfirged R eminfiomeed Al Driagmostig  ABered Dhagnositsc
Cham hlanagermnent Test\ng or Aodsc Testing
Midgagemofin) CTIRETY

Figure 2. Impact of the residents” HCOU [imited echo
on clinicael monagenment.

Semsitivity Specificity

1|:|'||"nlltes Exam m Valves HCU Echo ]

Figure 1. DNagnostic characteristics for LV function and
valvwlar disease by history and physical examination com-

pared to the addition of HCOU limited echo. I CHOCARDIDGRAPHTT Volume 2:?, EIHE_}' 200 ]




Annals of Internal Medicine

ORIGINAL RESEARCH 5 JULY 2011

Is Pocket Mobile Echocardiography the Next-Generation
Stethoscope? A Cross-sectional Gomparison of Rapidly

Acquired Images With Standard Transthoracic
Echocardiography

Table 2. Visualizability, Accuracy, and Variability of Readings of Images Obtained by Using Pocket Mobile Echocardiography

TTE Variable Abnormal, % Visualized, % True-Positive Plus True-Negative Variability (A)
Readings (Visualized/Total), %/%*
Overall Attendings Fellows Overall Attendings Fellows Overall Attendings  Fellows
(4 Raters) (2 Raters) (2 Raters)
Ejection fraction 14 (low) 95 93 97 95/91 97/91 93/ 0.71 0.95 0,68
WMAT 13 83 85 81 89/74 S0/77 87/71 0.72 0.90 0.47
LVEDD 15 {enlarged) 95 95 94 92/87 94/90 91/85 0.67 0.82 0.55
Pericardial effusion 0 {significant)} 94 94 94 NA NA NA NA NA NA
Aortic valve 6 82 86 80 96/79 97/83 95/76 0.76 0.84 0.75
Mitral valve 7 20 90 90 85/77 88/79 82/74 035 0.59 0.29
IVC sizet 12 {dilated) 75 73 77 78/58 81/59 74/57 0.42 0.84 0.39
VC = infaior vena cava; LVEDD = left venuicular end-diastolic dimension; NA = not avallable TTE = wansthoracic echocardiography; WMA = wall-modon
abnormality.
0 produced image at were a and b ot all cardia el Tono| A
omparea andard echno ) experience aisagreed 0 0 S
2 e moblle age owed ) ore experience



Nurse Practitioners : HCU Echo to Screen 50

Pts Having Nuclear Stress

EF 10%0 NI vs Abn NI vs Dilated

Croft, Duvall, Goldman. 2004



Handheld echocardiographic screening for
rheumatic heart disease by non-experts

* Non-expert, Ugandan nurses with handheld echo
Vscan screened for RHD in Africa

e Sensitivity 74.4% and a spec of 78.8% for (borderline
or definite) RHD

e Sens 90.9% for definite RHD.

Ploutz Heart 2016 102 35



Hand-held cardiac echo screening by family doctors with
remote support interpretation

Management before Hand-held Cardiac Ultrasound

* Prospective, 1312 consecutive pts seen in
o q Convantional Referred to Clinical .
primary care by Family MDs. Eche Cardislogy Fallow-up siisdharge

* Training : 7hr/day x 4 days
* Vscan (GE) via Studycast

RG9 i E5.5%) 41 |30%) 247 |18.8%) 165 | 12.6%]

HCU expert diagnosis = (95% CI)

72 (5.5) 0.53 (0.39-0.63)
51 (3.9) 0.61 (0.50 0 0.74)
79 (5.6) 0.65 (0.56 t0 0.74)
8 (0.6) 0.29 (0.9 to 0.47)
54 (4.1) 0.42 (0.25 0 0.59)
9 (0.6) 0.53 (0.23 10 0.83)
51 (3.9) 0.51 (0.37 to 0.62)
164 (12.5) 0.70 (0.60 o 0.78)
41 (3.1) 038 (0.24 tn 0.50)
122 (9.3) 0.54 (0.43 to 0.71)

Conventional Referred to Clinical-HCU*
Echo Cardiology Follow-up

Discharge

275 [21.0%:) 38 (4.4%) S8 [51.8%) 2899 {22 B6%]

Management after remote expert interpretation of
Hand-held Cardiac Lltragound *

Evangelista A ; Heart 2016;102: 376-382




REVIEW

Pocket-sized focused cardiac ultrasound:
Strengths and limitations

Table 1 Accuracy of parameters assessed by pocket-echo.

Farameters

Accuracy®

Left ventricular size

Left ventricular systolic function
Regional wall motion abnormalities
Ultrasound lung comet

Pleural effusion

Inferior vena cava

Left atrial size

Pericardial effusion

Aortic valve disease presence/severity
Mitral valve disease presence/ severity
Abdominal aortic aneurysm

Right ventricle

Good [11,15—19]

Good [4,6,10—18]

Good [10,19]

Good [21,22]

Good [23]

variable [4,11,13,15,27]
Fair [28]

Excellent [4,5,10,11,15—19]
Fair [10,13,16,30]

Fair [10,13,16,30]

Good [10,32,33]
Variable [4-6,10,16]

2 Accuracy is defined as a compromise between sensitivity and specificity. Excellent: sensitivity = 90%, specificity = 95%, including by
non-experts. Good: sensitivity = 90%, specificity = 90% by experts. Fair: sensitivity = 80%, specificity = 80%. Variable: figures vary across

studies.

Mirabel M . Arch CVD 2015:108; 197-205




May 24, 2001

Screening athletes for sudden death

Procedure is costly, but it can identify cardiomyopathy, a rare
heart disorder

By R t Davis
USA TODAY

Chad Butrum dropped dead during a league football
game without even taking a hir.

The 26-year-old was the picture of health when he died
in 1994 on the California field. His body was fit, but his
heart was not.

tims of cardiomyopathy — a silent disease
fatall 3 exercise — Butrum died
vithout any warnirs a huddle, he walked to the

e of scrimma ere he fell

“Nobody hit him or anything.” says Butrum’s mother, a
New York actress who oo ¢ e Arista.

- =e one of an estimated 200 you

cardiomyopathy who die suddenly on a
p Like the others, his heart — which had 1
rged by the disease — could not handle the

isease is one known cause of sudden cardiac
ng athletes.
cath, Chad's mother has been on a crusade
1o scr s for the di ¢
“We wanl to raise eno reness to let every parent
she says.
sasplls the rare
der is so costly — an echocardiogram, vrisel is
typically done in a hospital’s cardiac center. costs more thd
$1,000 — the medical community has been slow to support
the idea of screening every young athlete for the condijiger




Typical ER Resident At Work ( Performing Echo!!

NEW YORK, FRIDAY,

Limits on Residents’ Hours
Worry Teaching Hospitals

M

ng 1o be pro e
rt, 1lee chiel

the group thal accredi
, will Tirmin 1T

Iosing a cheap
source of labor when




Point —of Care Ultrasound

Define problem

Define terms
Equipment

Who does the imaging?
Education

Adoption & Application




High Quality Echo IS5 NOT Automatic

Variables: 1. Body habitus

: 2. Image Acquisition skills
s
3. Equipment

mA o 4. Physician interpretation
5. Appropriate Application

ALL 5 REQUIRED FOR A 600D
ECHO sTUDY!




When I went to
medical school,

the term 'digital
applied only to

rectal exams.

— Eric Topol

I/)ou(;&.’ Qua((’d

doublequotes.net
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The use of pocket-size imaging devices: a position

statement of the European Association
of Echocardiography

O

EURDIPEAMN
SOCIETY DOF
CARDNOLOGY =

* pocket-size imaging devices do not provide a complete diagnostic
echocardiographic examination.

* should be reported as part of the physical examination of the patient.

* Image data should be stored according to the applicable national rules for
technical examinations.

 does not replace a complete echocardiogram.

Sicari European Journal of Echocardiography
(2011) 12, 85-87



TRAINING STATEMENT

COCATS 4 Task Force 5:
Training in Echocardiography

As part of the hands-on aspect of the echo training program,
experience with HCU devices is desirable.

These devices extend the clinical utility of echo by allowing the
operator to offer a “visual physical examination” in a manner that
can be applied practically in the clinical setting .

HCU devices offer capabilities similar to but less robust than their
standard echo counterparts.

Ryan T JACC 65: 17; 2015-1786-99
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@ European Journal of ocardiography (2011) 12, 8587 RECOMMENDATIONS

doi10.1093/eje 184

The use of pocket-size imaging devices: a position
statement of the European Association
of Echocardiography

Table 2 Summary of indications for pocket-size
devices

1. Complement to a physical examination in the coronary and
intensive care unit
2. Tool for a fast initial screening in an emergency setting
. Cardiclogic counselling in- or outside health-care facilities and
hospitals
. First cardiac evaluation in ambulances
. Screening programmes in schools, industry, and community
activities
5. Triaging candidates for a complete echocardiographic examination

(=l =}

. Teaching tool
. Semi-quantification of extravascular lung water




RECOMMENDATIONS

The use of pocket-size imaging devices: a position
statement of the European Association
of Echocardiography

EAE recommendations on the use
of pocket-size echo devices

Recommendation 1. Pocket-size imaging devices (category 4 of the
present classification) do not provide a complete diagnostic
echocardiographic examination. The range of indications for
their use is therefore limited as specified in Table 2

Recommendation 2. lmaging assessment with pocket-size imaging

devices|should be re hysical examination

of the patient. Image data should be stored according to the

applicable national rules for technical examinations,

ommended for al users. The certification should be limited to

the clinical questions that can potentially be answered by

pocket-size devices.
Recormmendation 4. The patient has to be informed that an examin-
ation with the current generation of pocket-size imaging devices

does not replace a complete echocardiogram.



The Evolving Future of
Cardiovascular Practice

Technology + Clinlclans: A& Means to a Better End

Tlantn Fundee, M Pl

* the triple aim of health care—

* 1. toimprove the delivery and experience of care
e 2.toimprove the health of populations

* 3.to reduce the per capita costs

 we cannot resist the changes, or means, that are
needed to achieve that end.

JACC July 2015



Value of Echo in Era Healthcare Reform

Versatile
(diverse diseases
identified) Demonstrated
Mature technology diagnostic and
5, prognostic ubility

", S

Immediate resulis “, P
without image . Widely available

-‘-‘l- -

preCessIng e e
ﬁ Benefits

Echocardiography =

@ Cost

e ",
-~ Ty,

Small, portable " Bafer for patients
imaging systems _ compared to
(lower overhead) _Relatively other imaging

inexpensive
lechnology

Pellikka, P. Progress CV Dis 57; 1-3, 2014



Cardiac Exam : stethoscope or pocket echo:
why not both ?
JOURNAL of

Introduced 1978; cost < $10k; no reimbursement e,
Studies have shown neither modality perfect
Can reduce unnecessary standard costly echo’s

If | were a young physician beginning a career as a
cardiologist, | would obtain a pocket echo and
become an expert in its use!

James Dalen MD, MPH. AJM. 2016; 129: 650



HCU - Echo-Stethoscope Can Significantly Improve the
Patient —Doctor Interaction and Improve Dx and Rx

e e, B X
st e et "Some doctors don't even carry

cyme el a stethoscope anymore”..BUT THEY ARE

sreetree il EN THUSUAS TIC fo CARRY A STETHOSCOPE and

doctors don't even carry a stetho-

L 3 /SE UL TRASOUND




Point-of-Care Ultrasound in Medical Education —
Stop Listening and Look

The NEW ENGLAND

JOURNAL of MEDICINE

A generation of physicians will need
to be trained to view this technology
as an extension of their senses,
just as many generations have viewed
the stethoscope. That development will
require the medical education community
to embrace and incorporate the technology
throughout the curriculum.

Scott D. Solomon, M.D., and Fidencio Saldana, M.D. N ENGLJ MED 37012 NEJM.ORG MARCH 20, 2014



“That it will ever come into general use, notwithstanding its
value, Is extremely doubtful; because its beneficial application
requires much time and gives a good bit of trouble both to the
patient and the practitioner; because its hue and character are
foreign and opposed to all our hab/ts and aSSOCIatlons

[*] London Times, 1834



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOieHN4PHPAhWISyYKHQh9AIAQjRwIBw&url=https%3A%2F%2Fevbsport.com%2Flatest-news%2Fthe-times-feature-the-london-times-march-2016%2F&psig=AFQjCNGQuqM4HnDHZHzapSbHjp9iK_I8Aw&ust=1477340560291938
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOieHN4PHPAhWISyYKHQh9AIAQjRwIBw&url=https%3A%2F%2Fevbsport.com%2Flatest-news%2Fthe-times-feature-the-london-times-march-2016%2F&psig=AFQjCNGQuqM4HnDHZHzapSbHjp9iK_I8Aw&ust=1477340560291938

Foint fﬁm Focased
*H=:.a.:2!1d Echocardiography - It Depends Whose

Hands are Holding it: Educational? Diagnostic?
Overshadowing the Physical Examination?

* Educational? YES
- Diagnostic? =
* Overshadow the Physical NO
Exam? « ADJUNCT
i « STRENGTHEN

- MODERNIZE






Handheld echocardiographic screening for rheumatic
heart disease by non-experts

* Non-experts Ugandan nurses with handheld
echo Vscan : sens 74.4% and a spec of 78.8%
for (borderline or definite) RHD; Sens 90.9%
for definite RHD. Ploutz Heart 2016 102 35



Point of Care US — Quick Scan

Indication  Specific areas to assess with o quick-scon

Left wantrice

H-USS in trained hands adds =
value to the physical exam

Box 1. Clinical benefits of the quick-scan.

Right wentrice
» Risk steatifcotion ight wenkri

|deal for acute care —

Hypotersion  Left wentricular sise andior eystolic funcion

» Improwing dinionl dagnosis

Right wentricle

rapid at the point of care § o
improves diagnosis, Rt e
decision-making.

another potential revolution
in clinical exam [ T——

Distinguishing FEA (oardiac stondstill) from
pseudo-PEA (left went traction wisihie)

Hothi SS Clin Med 2014 14 608-11 kel t s




$250-500k  $1.4 million $2million $2.8million




Cardiac Related Appllcatlons

Cardiac =] Volume Status : IVC fill
LV Size & Function =] Pulm : effusion, PTX
RV Size & Function 5] Abd Aortic Aneurysm

Peric Effusi
eric Errusion =| Bladder volume?
Volume Status

Source of Murmur
Wall Thickness — Hi BP
Hypotension Etiology
Correlate Abn ECG (ER)




Computers are incredibly fast, accurate, and
stupid. Human beings are incredibly slow,
inaccurate, and brilliant. Together they are
powerful beyond imagination.

—Albert Einstein (1)




IN CLINIC/ MEDICINE
VIDEOS IN CLINICAL MEDICINE

Ultrasound-Guided Internal Jugular Vein

Cannulation Emergency Pericardiocentesis

oher J. Hanse

L

Needle
Pericardial fluid \ /

Needle

t internal -
vein




REVIEW

Pocket-sized focused cardiac ultrasound:
Strengths and limitations

Table 1 Accuracy of parameters assessed by pocket-echo.

Farameters

Accuracy®

Left ventricular size

Left ventricular systolic function
Regional wall motion abnormalities
Ultrasound lung comet

Pleural effusion

Inferior vena cava

Left atrial size

Pericardial effusion

Aortic valve disease presence/severity
Mitral valve disease presence/ severity
Abdominal aortic aneurysm

Right ventricle

Good [11,15—19]

Good [4,6,10—18]

Good [10,19]

Good [21,22]

Good [23]

variable [4,11,13,15,27]
Fair [28]

Excellent [4,5,10,11,15—19]
Fair [10,13,16,30]

Fair [10,13,16,30]

Good [10,32,33]
Variable [4-6,10,16]

2 Accuracy is defined as a compromise between sensitivity and specificity. Excellent: sensitivity = 90%, specificity = 95%, including by
non-experts. Good: sensitivity = 90%, specificity = 90% by experts. Fair: sensitivity = 80%, specificity = 80%. Variable: figures vary across

studies.

Mirabel M . Arch CVD 2015:108; 197-205




Development and Evaluation of Methodologies
for Teaching Focused Cardiac Ultrasound Skills
to Medical Students

e 12 1st yr med students :



Annals of Internal Medicine’
ORIGINAL RESEARCH 5 JULY 2011

Is Pocket Mobile Echocardiography the Next-Generation
Stethoscope? A Cross-sectional Gomparison of Rapidly Acquired
Images With Standard Transthoracic Echocardiography

Max J. Liebo, MD; Rachel L. Israel, MD; Ehzabeth O. Lillie, PhD; Michael R. Smith, MD; David 5. Rubenson, MD; Eric J. Topol,

Table 2. Visualizability, Accuracy, and Variability of Readings of Images Obtained by Using Pocket Mobile Echocardiography

TTE Varlable Abnormal, % Visualized, % True-Positive Plus True-Negative Varlabllity (A)
Readings (Visualized/Total), %./% "

:
g
=
&
2
=
i

Fellows Crverall Attendings Fellows Owerall Attendings  Fellows
(4 Raters) (2 Raters) (2 Raters)

oy 9591 7N 2391 0.71 0.95 0.68
&1 89/74 T 8771 0.72 0.90 0.47
a4 92/87 94490 91/85 .67 0.82 0.55
a4 MA MA MA MA MA MA

&0 9679 97183 LT 076 084 075
a0 BT B8/75 B82/74 0.35 0.59 0.29
Iri 78/58 81458 P TLT) 0.42 0.84 0.39

Ejection fraction 14 (low)
WMAT 13

LVEDD 15 {enlarged)
Pericardial effuslon 0 (slgnificant)
Aortic valve 6

Mitral vabve )

VC stzed 12 (dilated}

FEBERD R
HERERR S




EXPERT CONSENSUS STATEMENT

Focused Cardiac Ultrasound: Recommendations from
the American Society of Echocardiography

Tabla 3 Difarences batween imited echoacardicgraphy and FCU

Limited adhocardiogmm FCU

Ay 2dult patient D=fined scope of practice

Ay bocation D=fined acope of practics

Lkill to perform 2my view, but onby aslected views may be required  Limited number of views

Full functon {M-mode, 20, color Doppler, spedral Doppler, 20 minimum
TDI, contrzst), EKG gated

Muttipls Sngle

Advanced quantificaton Mone or linssr mezsurement

Eono grapher or level IVl echocardiographer Priyabclan with FCU training

Echocerdingrapher; all pathology and normal structures Pryalcian with FCU trzining defined, limited scope
within imaging view

DGO format, aschived for easy retrisval and review Oty for sslect indications {aee Exi)

Forma report mestng ICAEL standands Doc-umentation 23 brisf report or 23 part of PE

depending on indcation
BEilling CXB08 HMane

TOV, Tizaws Doppler imaging; CAEL, Interaocistzl Commission for the Acoreditation of Echocardingraphy Laboratories; PE, physical examinstion.

J Am Soc Echo 2013; 26: 567 - Spencer K



“als Of Intemal Medicin ® STATEMENT

Focused Cardiac Ultrasound: Recommendations from
the American Society of Echocardiography

Focuseg
FCU is a focused examination of the * Hand-held cardiac ultrasound
cardiovascular system performed bya ¢ Point-of-care cardiac ultrasound
physician by using ultrasound as an » Ultrasound stethoscope

adjunct to the physical examination to Hand-carried cardiac ultrasound
recognize specific ultrasonic signs that Bedside cardiac ultrasound
represent a narrow list of potential * Quick look cardiac ultrasound
diagnoses in specific clinical settings.

J Am Soc Echo 2013; 26: 567 - Spencer K



A Summary of the American Society of
Echocardiography Foundation Value-Based
Healthcare: Summit 2014

Comparison of imaging modalities

Charactenstic Echocardiography Muclear scintigraphy
Availability +—++ ++ ++ 4+

Portability ++++ — — —

Cost (relative value units)+ 9111 22511 14398 13.59]

Radiation nsk — — ++4+ 444

CMR, Cardiovascular magnetic resonance; CPT, Current Procedural Terminology; CT, computed

tomography.

Byrd B J AM Soc Echo 2015;28: 755



EDITORIAL

VIEWS FROM THE MASTERS
Pocket ultrasound devices: time to discard the
stethoscope?

Correspanding suthor
should be addressed
to 5 Kaul

Ermail

kauld chsuedu

In summary, pocket ultrasound devices provide high quality diagnostic
images of the heart in real time. These devices are relatively easy to use
and far more accurate than the stethoscope. Their use can potentially
decrease additional expensive tests. These devices bring us into the
present and propel us into the future. It is time to discard the inaccurate
albeit iconic stethoscope and join the rest of mankind in the technology
revolution!

Kaul S. Echo Research & Practice . Dec 2014



Computers are incredibly fast, accurate, and
stupid. Human beings are incredibly slow,
inaccurate, and brilliant. Together they are
powerful beyond imagination.

—Albert Einstein (1)

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY
B 2008 BF THE AMERICAN COLLEGE OF CARDIOLOGY FOURDATION
PUBLISHED BY ELSEWVIER

EDITORIAL COMMEMNT

Machine Learning for
Echocardiographic Imaging

Embarking on Another Incredible Journey*

A Jamil Tajik, MD




@ European Journal ’ RECOMMENDATIONS

doi:10.1093/ 84

The use of pocket-size imaging devices: a position
statement of the European Association
of Echocardiography

Table | Classification of currently available echo
machines according to their size and functions

Echo machines Capabilities

Stationary high-end systems Full range of standard echo
modalities and measurements
(MM, 2D, PW, CW, Colour, TVI,
TEE), and advances modalities
(3D, contrast)
Mobile (smaller machines on  Full range of standard echo
wheels, middle range modalities and measurements
technology) (MM, 2D, PW, CW, Colour, TVI,
TEE)
Portable (small machines that  Basic, standard echo modalities and
can be carried by a person) measurements (MM, 20, PW,
CW, Colour)
Hand-held or pocket-size Limited functions (2D, Colour) and
imaging devices measurement package




Evolution of Echo Technology

ipad sized iphone sized
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Echocardiography
Sustained Innovation. ..
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AIUM : Compact US Conference 2004

Point of care vs. referral based

1. Adjunct to Physical Exam

2. Guidance for Procedures :
vessel finder
pericardiocentesis

3. Diagnostic : Focused Exams
ER
Screening

4. Diagnostic : comprehensive Exam
[]]  Greenbaum LD, Benson CB J Ultrasound Med 2004; 23:1249-1254



ORIGINAL INVESTIGATION

A Pilot Study of the Clinical Impact of
Hand-Carried Cardiac Ultrasound in the
Medical Clinic

Lori B. Croft, M.D., W. Lane Duwvall, M.D., and Martin E. Goldman, M.D.

The Zena and Michael A. Wiener Cardiovascular Institute and The Marie-Josée and Henry R.
Kravis Center for Cardiovascular Health, Mount Sinai Medical Center, New York, NY
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AIUM : Compact US Conference 2004

Miniaturization of Ultrasound equipment is inevitable , as with smaller
phones and computers

All US units vary in capability, resolution and functionality

Greenbaum LD, Benson CB J Ultrasound Med 2004; 23:1249-1254



Point-of-Care Ultrasound in Medical Education —
Stop Listening and Look

") JOURNAL f MEDICINE
A generation of physicians will need
to be trained to view this technology
as an extension of their senses,
just as many generations have viewed
the stethoscope. That development will
require the medical education community
to embrace and incorporate the technology

throughout the curriculum.

N ENGL ) MED 370;12 NEJM.ORG MARCH 20, 2014

Scott D. Solomon, M.D., and Fidencio Saldana, M.D.



Point-of-Care Ultrasound in Medical Education — Stop
Listening and Look e NEW ENGLAND

JOURNAL of MEDICINE

[=]  The risk of misdiagnosis is high when diagnostic US is used by inexperienced practitioners.

[=] The amount of training required to perform a competent US examination is not
trivial...Although medical students trained in US may be able to make relatively crude
diagnoses—determining whether ventricular function is normal or reduced, assessing vena
cava size, or detecting gallstones—more sophisticated anatomical assessment will require
substantially more training

[=]  In addition, false positive findings may lead to additional and often unnecessary testing,
and false negatives may provide unwarranted reassurance and result in underdx leading to
unnecessary costs to the health care system.

[=] these “devices can distract students from the core principles of physical diagnosis,
especially if introduced early in training, and will interpose another layer of technology
between doctor and patient”

SVele g DRSOl BIRBN \ :\ | ) MED 370:12 NEJM.ORG MARCH 20, 2014



The NEW ENGLAND JOURNAL of MEDICINE

v The NEW ENGLAND

/" JOURNAL of MEDICINE

CURRENT CONCEPTS

Point-of-Care Ultrasonography

Christopher L. Moore, M.D., and Joshua A. Copel, M.D.

POC US can decrease medical errors, provide more efficient real time
diagnosis, may be cost effective , replace more expensive imaging

However, ultrasonography is a user-dependent technology, and as usage
spreads, there is a need to ensure competence, define the

benefits of appropriate use, and limit unnecessary imaging and its
conseqguences.

NEJM 2011 364,;8; 749-756



CURRENT CONCEPTS

Point-of-Care Ultrasonography

Iy opel, M.D

Christopher L. N

Spedialty Ultrasound A pplications

Anesthesia Guida 5 a0 egional anesthesia, intraoperative mon
an

Procedural guidance, pulmonary assessment, focused echocardiography
skin lesions and tumors
FAST, focused emergency assessment, procedural guidance
Endocrinology and endocring surgery Assessment of thyroid and parathyroid, procedural guidance
General surgery E f thee breast, procedural guidance, intraoperative
cenvix, uterus, and adne ycedural guidance
and maternal-fetal medicine  Asse I etal abnomalities, procedural guidance

Pulmaonary medicine Transthoracic pulmonary assessment, endobronchial assessment, proce-
dural guidance

Radiolegy and interventional radiclogy raphy ta o the patient with interpretation at the bedside, NEJM 2011 364, 749-57

Rheumatology Q ing of 5 procedural guidance
Trauma surgesqy FAST, procedural guidance
Renal bladder, and prostate assessment; procedural guidance
d, arterial, and venou ment; procedural assessment

smant with



[=]

The Stethoscope’s Prognosis
Very Much Alive and Very Necessary

Valentin Fuster, MD, PuD

In my view, practically and economically, echo systems are not—and will never be—poised
to totally eradicate the stethoscope, as it is not possible for every clinician to possess a
handheld echo. Thus, we cannot discontinue the important training that takes place during
physical examination.

JACC 2016 67 :(9) 1118-9



Definitions

Point of Care US: performed in real time at pt bedside to
correlate with signs and symptoms for immediate Dx and Rx

Procedural /Diagnostic / Screening

Agency Healthcare Research & Quality: use of real time US
guidance during central line insertion to prevent
complications is 1/12 most highly rated pt safety practices



Point of Care Echo/US

[=] Advantages [=] Disadvantages
®m  Adds to Physical Exam ®m  QOperator dependent
®m  Fast, low cost ® |nitial cost
® Modernizes the “tenuous Tether”
® Demonstrate
®  |mmediate
|

Eliminates delay for formal exam
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