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Miniaturization of Echo
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Automated Intelligence.  ECHO GPS
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LVIVO™ EF ON GE HEALTHCARE’S VSCAN 
EXTEND ULTRASOUND
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These data demonstrate that the handheld ultrasound 
device paired with novel software can provide a clinically 
useful estimate of LVEF when the images are of adequate 
quality and yield results by novice examiners that are 
similar to experienced sonographers.
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This study found 13% of patients with some degree of aortic stenosis, 
and 5 patients who were referred for cardiac surgery

9

10



1/23/20

6

11

12



1/23/20

7

13

14



1/23/20

8

PULMONARY POCUS 

”Lung Comets” – Pulmonary Congestion Pleural Effusion
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APPLICATIONS OF HANDHELD ECHO

•Emergency imaging

•Limited exams

•Extended physical examination

•the “ultrasonic stethoscope”
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HANDHELD ECHO: 
CARDIAC EMERGENCIES

• Pericardial effusion/tamponade

• Profound LV dysfunction

• Mechanical lesions
• cardiac rupture
• papillary muscle rupture

• Dissection
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Specific Examinations: Inpatient evaluation

Seven Sites
…Simple
…Supported by literature
…Suitable for the inpatient
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High frequency
Low frequency
Dopplerd

2. pneumothorax
1. internal jugular

4. cardiac parasternal
3. pleural effusion

5. cardiac subcostal
6. bladder
7. deep leg veins
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IS HANDHELD 
ECHOCARDIOGRAPHY SUPERIOR 
TO THE     PHYSICAL EXAM IN 

CRITICAL CARE?

(Yes)
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POINT-OF-CARE ECHOCARDIOGRAPHY

• Spencer, Lang et al. JACC; 37, 2001

• Compare POC with PE by cardiologists

• 36 pts; full echo was gold standard

• Abnormalities missed; PE=59%; POC=29%

• Major abnl missed; PE=43%; POC=21%

• Use of handheld by cardiologists is useful but not perfect
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IS HANDHELD ECHO EQUIVALENT 
TO STANDARD ECHOCARDIOGRAPHY?

(Not quite)
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THE LIMITED (FOCUSED) EXAM AND   
HANDHELD ECHO

• Instrument size not critical, but useful

• Focused exam to save time/cost

• Focused exam for specific conditions 
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REQUIREMENTS FOR A 
FOCUSED EXAM

• A focused exam can be defined

• The exam retains diagnostic accuracy

• The exam will not miss important findings

• The exam saves significant time/money
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Echo exam = 30 min;  50% is Doppler
Kimura et al; JASE;2004
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HANDHELD ECHO WILL 
COMPLEMENT/REPLACE THE STETHESCOPE FOR 

PHYSICAL EXAM

• The PE is indirect, imprecise, limited
• Accuracy of performing PE is limited
• Handheld is comparable to standard echo
• Handheld is superior to PE (for all organs)
• Trainees can master basic handheld skills
• Handheld units will be smaller/cheaper

• A handheld exam  will supplant the PE as the primary cost-effective 
cardiac screen
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Laennec invented the stethoscope, the original employment of  the 
instrument being his desire to save a young woman's modesty from the 
shock of  having him listen directly to her chest. 
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ACCURACY OF CURRENT PE

• St Clair AnnIntMed 1992       63 res    50-60% error
MR, AR, MS

• Mangione JAMA 1997              453 res    80% error

• Roldan AJC 1996                  15 card  20% error 

• Jost AmJMed 2000              20 card  21% error

• March MayoProc 2005            17 card  66% error
All MDs had 76% error

• Criley ArchIntMed 2006         860 MDs 42% error
Cards fellows best at 30% error

No difference for intern to faculty

Functional
murmurs

31

•2 sessions echo training: Low EF

•10/13 residents improved diagnosis
in 12 patients (5 low EF; 7 nls)

•>80% exams of fair or good quality.
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Specific Examinations: Carotid artery

Paradigm for ultrasound-
assisted physical examination

•Brief, unobtrusive physical
examination.

•Detection of a clinically 
important disease process.

•Easily learned.

Common
Carotid

Artery
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Detection of Abdominal Aortic Aneurysm
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CARDIOVASCULAR LIMITED 
ULTRASOUND EXAMINATION  (CLUE)

• 196 pts in Medicine Clinic (40% new)

• Risk stratified by NCEP guidelines

• HCU of carotid, heart, abd aorta

• 36% had undetected abnormality

• 20% had change in management
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So why isn’t everyone using bedside ultrasound examination?

1. Reimbursement issues (there is none)
a. Perceived threat to standard ultrasound studies
“low quality,” “cursory exam,” “nonstandard documentation”

b. Potential for abuse of current CPT billing codes
i. LMRP in some states applies >6lb wt requirement  
ii. ASE Guidelines suggest this is not comprehensive data.
iii. No ICD-9 code for “ultrasound-enhanced” physical.

2. Devices still not ideal
a. still too expensive: >$10,000
b. too bulky to carry, unlike stethoscope

3.  Physician training, unfamiliarity
a. lack of formal ultrasound training at level of primary-care.
b. medico-legal implications unknown.

4.  Lack of published data on USE model
a. evidence-basis for “screening” needed
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MAJOR ISSUES IN POCUS

• Incidental findings (Incidentalomas)

• Archiving

• Hard copy?

• Insertion in medical record/

• Liability

Contextual Imaging
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CONTEXTUAL IMAGING
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Exam
Operator

Instrument

Limited
Novice
Stripped

Focused
Experience
Basic

Complete
Expert
Full feature
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Variable Echo Reimbursement??

45


