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Point of Care – Focused 

Point of Care US: performed in real time at pt bedside to 
correlate with signs and symptoms for immediate Dx and Rx   
For Procedure Guidance /Diagnosis/ Screening



Point –of Care Ultrasound 

• Define problem

• Define terms 

• Equipment 

• Who does the imaging?

• Education 

• Adoption & Application 



• 49 yr old woman 

• h/o breast cancer 

• Rx’d : Adriamycin 

• Presents with dyspnea

• tachycardia and mildly hypotensive 

Case:



• Normal vs Abnormal:  

• Outside – In : any fluid?

• Chambers Normal Size:

• LV Wall Motion 

• Valves Moving normally?

• Abnormal Mass: 



Focused Exam 
• Terms 

• Hand-held cardiac ultrasound

• Point-of-care cardiac ultrasound

• Ultrasound stethoscope

• Hand-carried cardiac ultrasound

• Bedside cardiac ultrasound

• Quick look cardiac ultrasound

FCU is a focused examination of the 

cardiovascular system performed by a 

physician by using ultrasound as an 

adjunct to the physical examination to 

recognize specific ultrasonic signs that 

represent a narrow list of potential 

diagnoses in specific clinical settings.

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

Synonyms 

http://www.asecho.org/i4a/pages/index.cfm?pageid=0
http://www.asecho.org/i4a/pages/index.cfm?pageid=0


•Handheld Echocardiography – It Depends Whose 

Hands are Holding it: Educational? Diagnostic? 

Overshadowing the Physical Examination?

Point of Care – Focused 

• Educational? 

• Diagnostic? 

• Overshadow the Physical 

Exam?

YES

YES

N0

• ADJUNCT
• STRENGTHEN
• MODERNIZE



Physical Exam Is A Lost Art!

“Some doctors don’t even carry
a stethoscope anymore”



Hearing Without Listening 

• As the “teaching attending,” I 
discover very few people are paying 
real attention

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

• 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



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. 

Feb 2016



NEJM 2015:373; 23; 2199-2201

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 



 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 : 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



NEJM 2011 364; 749-57



NEJM 2011 364; 749-57



Point of Care – Focused Echo Exam

• LV size and function

• RV size and function

• Valve Motion

• Pericardial Effusion/ 

Tamponade

• Cardiac Masses 

• IVC : Volume status 

• Bedside 

• Goal-directed

• Problem oriented

• Qualitative 

• Rapid

• Store for review   or

• Transmit for review 

Definition Examine



Point of Care US – Quick Scan 

Hothi SS Clin Med 2014 14 608-11



Point of Care Echo/US

 Advantages
 Adds to Bedside Physical Exam
 Fast 
 provides immediate information
 low cost
 Modernizes the “tenuous Tether”
 Demonstration / Teaching / 

Murmur
 Rapid Dx and Rx 

 Disadvantages 

 Operator dependent

 Errors in acquisition

 Errors in interpretation 

 Equipment  cost

 Training

 Supervision 



Point –of Care Ultrasound 

• Define problem

• Define terms 

• Equipment 

• Who does the imaging?

• Education 

• Adoption & Application 



Alternative Imaging Techniques



HCU is not new: Ligtvoet constructed in 1978, Roelandt as 

part of physical in ’78-80

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



Relative Costs
$8,000
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Point –of Care Ultrasound 

• Define problem

• Define terms 

• Equipment 

• Who does the imaging?

• Education 

• Adoption & Application 







Students’ Performance by HCU
Echo System

Diagnostic Images Interpreted Correctly

Cypress

Sonoheart

Total

95%

78%84%

96%97%

80%

4 Med Students trained to 
perform brief, “focused” exam 
following a week of training
Med students performed 
“limited” echo’s on 
consecutive subjects in the 
ER and the ICU who 
consented to an IRB protocol 
8.1 minutes + 3.5 minutes
Over-read and repeated 
A total of the 235 “limited” 
independent echo’s

Dx changes: 29%
Rx changes: 27%



• HCU: Mt. Sinai Medical Residents

Outpt Medical Clinic 
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Diagnostic Images Interpreted Correctly

4 medical residents imaged 73 pts with HCU (Optigo™)

as part of their routine clinic visit

Their study reviewed by expert immediately post

Mean echo time: 4.3 min(3-7)

96% 93%

Croft, Goldman. ACC 2003





Pocket echo produced images that were accurate for LVEF and but not all cardiac 

structures compared with standard echo. MD’s with less experience disagreed more 

often about what the mobile images showed than did MD’s with more experience

Liebo, Israel, Topol  ann Int Med 

2011:155; 33-8 



Nurse Practitioners : HCU Echo to  Screen 50 

Pts Having Nuclear Stress

35%

58%

81% 81%

0%

20%

40%

60%

80%

100%

EF 5% EF 10% Nl vs Abn Nl 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 

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

• Sens 90.9% for definite RHD.
• Ploutz   Heart 2016 102 35



Hand-held cardiac echo screening by family doctors with 

remote support interpretation

• Prospective, 1312 consecutive pts seen in  
primary care by Family MDs.

• Training : 7hr/day x 4 days 

• Vscan (GE)  via Studycast

Evangelista  A ; Heart 2016;102: 376-382



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





Typical ER Resident At Work ( Performing Echo!!)

Echo by Resident in ER



Point –of Care Ultrasound 

• Define problem

• Define terms 

• Equipment 

• Who does the imaging?

• Education 

• Adoption & Application 



High Quality Echo IS NOT Automatic

Variables:  1. Body habitus
2. Image Acquisition skills
3. Equipment
4. Physician interpretation
5. Appropriate Application 

ALL 5 REQUIRED FOR A GOOD               
ECHO STUDY!  
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• 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



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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• the triple aim of health care—

• 1. to improve the delivery and experience of care

• 2. to improve 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 

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



Cardiac Exam : stethoscope or pocket echo:

why not both ? 

• Introduced 1978; cost < $10k; no reimbursement 

• Studies have shown neither modality perfect

• Can reduce unnecessary standard costly echo’s

• If I were a young physician beginning a career as a 

cardiologist, I 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 

“Some doctors don’t even carry
a stethoscope anymore”…BUT THEY ARE 

ENTHUSUASTIC to CARRY A STETHOSCOPE and 
USE ULTRASOUND 



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

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



“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 habits and associations.” 
 London Times, 1834 
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•Handheld Echocardiography – It Depends Whose 

Hands are Holding it: Educational? Diagnostic? 

Overshadowing the Physical Examination?

Point of Care – Focused 

• Educational? 

• Diagnostic? 

• Overshadow the Physical 

Exam?

YES

YES

N0

• ADJUNCT
• 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 

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

• Ideal for acute care 

• rapid at the point of care 
improves diagnosis, 
decision-making. 

• another potential revolution 
in clinical exam

Hothi SS Clin Med 2014 14 608-11



Cardiology Imaging
CT MRI PETNuclear

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



Cardiac Related Applications
 Cardiac 

 LV Size & Function 
 RV Size & Function 
 Peric Effusion
 Volume Status 
 Source of Murmur
 Wall Thickness – Hi BP
 Hypotension Etiology 
 Correlate Abn ECG (ER) 

 Volume Status : IVC fill
 Pulm : effusion , PTX
 Abd Aortic Aneurysm
 Bladder volume?



Computers are incredibly fast, accurate, and

stupid. Human beings are incredibly slow,

inaccurate, and brilliant. Together they are

powerful beyond imagination.

—Albert Einstein (1)

A Jamil Tajik , JACC 2016 



2010 362e 57

2012 366 e52



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



Development and Evaluation of Methodologies
for Teaching Focused Cardiac Ultrasound Skills

to Medical Students

• 12 1st yr med students : 





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



Focused Exam • Terms 

• Hand-held cardiac ultrasound

• Point-of-care cardiac ultrasound

• Ultrasound stethoscope

• Hand-carried cardiac ultrasound

• Bedside cardiac ultrasound

• Quick look cardiac ultrasound

FCU is a focused examination of the 

cardiovascular system performed by a 

physician by using ultrasound as an 

adjunct to the physical examination to 

recognize specific ultrasonic signs that 

represent a narrow list of potential 

diagnoses in specific clinical settings.

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



Byrd B J AM Soc Echo 2015;28: 755 



• 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)





Evolution of Echo Technology

ipad sized iphone sized 
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Cardiology Imaging
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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





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

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



Point-of-Care Ultrasound in Medical Education — Stop 

Listening and Look

 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”

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

NEJM 2011 364;8; 749-756



NEJM 2011 364; 749-57



 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

 Adds to Physical Exam
 Fast, low cost
 Modernizes the “tenuous Tether”
 Demonstrate
 Immediate 
 Eliminates delay for formal exam 

 Disadvantages 
 Operator dependent
 Initial cost






