
Abstract

Echocardiography is a commonly
used diagnostic tool in assessing
cardiac disease. The advent of

hand-held ultrasound devices means
useful information on cardiac cavity
size, ventricular wall thickness and func-
tion, or apparent valvular pathology can
now be obtained by general practition-
ers after adequate training. This will be
particularly useful in the care of patients
with suspected heart failure, left ven-
tricular hypertrophy, a cardiac murmur
or atrial fibrillation. It will reduce the
number of patients needing referrals
and the waiting times for hospital
echocardiography services. It is limited
by the technical specifications of the
equipment and operators expertise.
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Introduction
The appropriate management of car-
diac diseases relies on prompt and accu-
rate diagnosis. As with all branches of
medicine, history and physical examina-
tion are a critical part of clinical cardiol-
ogy; history taking can be perfected
with good cooperation between the
clinician and patient as well as concise
questioning. But physical examination –
may confront difficulties, particularly in
circumstances where quantification is
required – such as grading the severity
of a valvular lesion, for instance or,
assessing the degree of ventricular

hypertrophy, or the dilatation and iden-
tification of early stage left ventricular
dysfunction. Echocardiography – either
in hospital or primary care – can readily
resolve all these concerns.

In the last five decades, echocardio-
graphy has developed rapidly to
become one of the most commonly
used diagnostic tools in assessing car-
diac diseases.1,2 It provides detailed and
immediate information on cardiac struc-
ture and function although, unfortu-
nately, the use of such a useful diagnos-
tic tool is very limited in primary care.

The shortage of qualified echocardiog-
raphers remains the main limiting factor
to its use in the UK.3 Other factors
include exhaustive training, its high cost
coupled with the bulky and immobile
equipment associated with performing
echocardiography. Recently, however,
many of these latter limitations have
been overcome by the development of
miniature ultrasound systems.

The concept of a hand-held
echocardiographic device was intro-
duced over 20 years ago,2,4,5 although, it
is only recently that such a device has
become commercially available.6-9 The
newly developed hand-held ultrasound
devices have been shown to provide
useful information on cardiac cavity
size, ventricular wall thickness and func-
tion or apparent valvular pathology.7,10,11

In this article, I review the two hand-
held ultrasound systems currently avail-
able on the UK market (table 1 and fig-
ure 1) and answer questions on their
use in primary care.

Who should perform
echocardiographic studies in
primary care?
The physician looking after the patient
is the best candidate for this task,
although this would be an impossible
mission without adequate training.
Complete echocardiographic investiga-
tion is often not needed, even in hospi-
tal care, so limited or point-of-care
echocardiography may well be suffi-
cient in primary care. Previous experi-
ence suggests that non-cardiologists –
including medical residents and clinical
cardiology fellows – can perform ade-
quate point-of-care echocardiograms

Hand-held echocardiography for 
primary care

A low cost, miniature ultrasound device makes it possible for primary care to gain instantaneous access to
echocardiography. This could make a greater contribution to improving cardiac care in the community than the
currently available, albeit scarce, open access echocardiography services. Here Han Xiao looks at questions
which need addressing before hand-held echocardiography becomes integrated into primary care.
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after a short period of intensive train-
ing.7,9,11-13 It is likely, therefore, that gen-
eral practitioners (GPs) could master
limited echocardiography after some
training. 

What kind of patients should
have a point-of-care
echocardiogram? 
A variety of patients will benefit from

an immediate echocardiogram in the
GP’s clinic. Those patients found to
have a normal heart echocardiographi-
cally will be reassured immediately,
while those with any cardiac abnormal-
ities can be appropriately referred to
hospital care. In addition, the waiting
time for an echocardiography referral
will be diminished and any concomitant
anxiety reduced.

Patients with suspected heart
failure 
Heart failure has a high prevalence
worldwide. Heart failure patients have
an impaired quality of life and short-
ened life expectancy, which consti-
tutes a great economic burden.14

Prompt and adequate treatment of
heart failure can lessen these adverse
impacts, but it relies on accurate diag-
nosis. Unfortunately, a significant
number of patients with heart failure
are diagnosed on history and clinical
signs alone, even though echocardiog-
raphy is recommended as the diagnos-
tic test of choice.14-16 This has led to
two apparent unfavourable conse-
quences: i) patients without objective
evidence of heart failure are treated
unnecessarily with anti-heart failure
agents, ii) at the same time, patients
with heart failure are not on optimal
medication because quantitative
assessment is lacking.17,18

Patients with possible left
ventricular hypertrophy
Left ventricular hypertrophy (LVH) is
a significant and independent risk
factor for adverse cardiac events includ-
ing death.19-21 Electrocardiography,
although widely available, is less reliable
than echocardiography in assessing the
severity of LVH,22,23 leading to the latter
being considered the gold standard for
LVH assessment. It is not unreasonable
to suggest that all patients with hyper-
tension should have an echocardio-
gram before antihypertensive agents
are commenced. If LVH is present at
baseline, serial follow-up echocardio-
grams should be carried out  until it is
completely resolved.

Patients with a cardiac murmur  
An experienced physician can easily
recognise a cardiac murmur and differ-
entiate a pan-systolic murmur from an
ejection systolic murmur. It would,
however, be hard for him/her to grade
the severity of a valvular lesion on aus-
cultation. Conversely, an echocardiog-
rapher with limited experience can eas-
ily grade the severity of a valvular
lesion. Furthermore, an innocent mur-

ECHOCARDIOGRAPHY

Table 1. Comparison of two hand-held echocardiographic devices

OptiGo SonoHeart Elite
(Philips) (SonoSite)

Dimension (cm) 33x23x9 34x9.3x6.4
(lengthxwidthxheight)

Weight (kg) 3.3 2.6

Power Rechargeable battery Rechargeable battery
AC mains AC mains

Transducer 2.5 MHz phased array 2 to 4 MHz Broadband array

Imaging specification
2 dimension Yes Yes
M-Mode No Yes
Pulsed wave Doppler No Yes
Continuous wave Doppler No Yes
Colour flow mapping Yes Yes

Real time measurement facility Distance calipers x 2 sets Distance calipers x 2 sets
Calculation package

Display 16.5 cm LCD screen 12.7 cm LCD screen

Image storage and cine Still images Still images

Peripheral connections None ECG, VCR, video printer, 
external monitor and PC

Guide price £9,500 £15,700

Figure 1. Two examples of hand-held ultrasound systems: the Philips OptiGo (left) and SonoHeart 
Elite (right) devices
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mur can cause a lot of anxiety to both
the GP and patient without an echocar-
diogram to confirm the normal cardiac
morphology.

Patients with atrial fibrillation  
Atrial fibrillation is the most common
cardiac arrhythmia and its incidence
increases with age. The duration of
atrial fibrillation, though a determinant
of successful cardioversion, is difficult
to define as the onset is invariably earli-
er than the first electrocardiogram con-
firming the rhythm. Atrial size increases
with the duration of atrial fibrillation
and influences the outcome of car-
dioversion. Echocardiography should
be performed in all patients with atrial
fibrillation not only to exclude possible
atrial thrombus but also to determine
atrial size on both sides and make an
objective prognostic assessment.24-26

What are the potential
limitations of hand-held
echocardiography in primary
care?  
The potential limitations of hand-held
echocardiography are strongly related
to two principal factors: equipment and
training. As a highly integrated device,
hand-held ultrasound systems do not
possess the same technical specifica-
tions or the same quality as conven-
tional echocardiographs. Meanwhile, it
would be impossible and not sensible
for a GP to obtain the same level of

training or experience as either an
echocardiographer or a cardiologist
with an interest in echocardiography.
Bearing these two facts in mind, hand-
held devices may not offer reliable
information on any subtle change in
wall motion or the precise grade of
valvular lesion, and so, I would recom-
mend a cardiology out-patient referral,
with a complete echocardiographic
study, if there is any uncertainty in the
echocardiography findings recorded in
primary care. This is likely to improve
patient care and provide practical and

continuing medical education to the
referring doctor.

Hand-held echocardiography, though
not widely available, has great potential
in helping primary care manage cardiac
patients in the community. In order to use
its full capacity, basic and intensive formal
training will be necessary.

Acknowledgement  
I am grateful to Dr Richard Bogle,
Cardiology Department, Ealing Hosp-
ital, for his invaluable help in the prepa-
ration of this article.

Han B Xiao

Associate Specialist

Cardiology Department, 

Ealing Hospital, Uxbridge Road, 

Southall, Middlesex, UB1 3HW.

(email: hanbinxiao@hotmail.com)

CARDIOLOGY IN GENERAL PRACTICE

Key messages

� Hand-held echocardiography devices can help in the care of cardiac patients
in the community

� With adequate training, general practitioners can use these devices
successfully

� They should help improve patient care, and provide practical and continuing
medical education to the referring doctor

� Equipment specifications will limit its uses 

Figure 2. Echocardiograms showing (a) parasternal long axis view of a normal heart recorded by the SonoSite system and (b) left ventricular hypertrophy 
recorded by the Optigo system 

a b

VOLUME 10 ISSUE 3  . MAY/JUNE 2003 239

It has great potential in
helping primary care

manage cardiac patients
in the community

‘

’
COPY

RIG
HT M

ED
IN

EW
S

(C
ARD

IO
LO

GY) L
IM

ITE
D

RE
PR

ODUCTIO
N PR

OHIBI
TE

D



References
1. Edler I. The use of ultrasound in heart dis-

ease. Acta Med Scandinav Suppl 1955;308:
32-6.

2. Roelandt JRTC. Seeing the invisible: a short
history of cardiac ultrasound. Eur J
Echocardiogr 2000;1:8-11.

3. Hall R. Fifth report on the provision of ser-
vices for patients with heart disease. Heart
2002;88(suppl):1-59.

4. Ligtovoet C, Rijisterborgh H, Kappan L, Bom
N. Real time ultrasonic imaging with a hand-
held scanner. Part I – Technical description.
Ultrasound Med Biol 1978;4:91-2.

5. Roelandt JRTC, Wladimiroff JW, Baars AM.
Real time ultrasonic imaging with a hand-
held scanner. Part I – Initial clinical experi-
ence. Ultrasound Med Biol 1978;4:93-7.

6. Roelandt JRTC. A personal ultrasound imager
(ultrasound stethoscope). A revolution in the
physical cardiac diagnosis. Eur Heart J 2002;
23:523-7.

7. Kimura BJ, Amundson SA, Willis CL, Gilpin
EA, DeMaria AN. Usefulness of a hand-held
ultrasound device for bedside examination of
left ventricular function. Am J Cardiol 2002;
90:1038-9.

8. Pandian NG. Ultrasound stethoscopy: adding
another sense to the art and science of phys-
ical examination. Thoraxcentre J 2001;13/4:
91-2.

9. Goodkin GM, Spevack DM, Tunick PA,
Kronzon I. How useful is hand-carried bed-
side echocardiography in critically ill patients?
J Am Coll Cardiol 2001;37:2019-22.

10. Vourvour EC, Poldermans D, Schinkel AFL et
al. Left ventricular hypertrophy screening
using a  hand-held ultrasound device. Eur
Heart J 2002;23:1516-21.

11. Rugolotto M, Hu BS, Liang DH, Schnittger I.
Rapid assessment of cardiac anatomy and
function with a new hand-held ultrasound
device (Optigo): a comparison with standard
echocardiography. Eur J Echocardiogr 2001;
2:262-9.

12. Galasko GIW, Senior R. Portable echocardio-
graphy – a revolution in cardiac care?
Thoraxcentre J 2001;13/4:103-4.

13. Alexander JH, Peterson ED, Chen AY, Harding
TM, Adams DB, Kisslo J. Training and accura-
cy of non-cardiologists in simple use of point-
of-care echo: a preliminary report from the
Duke Limited Echo Assessment Project
(LEAP). Thoraxcentre J 2001;13/4:105-10.

14. Hunt SA, Goldstein S, Baker DW et al.
ACC/AHA Guidelines for the evaluation and
management of chronic heart failure in
adults: executive summary. J Heart Lung
Transplant 2002;21:189-203.

15. Hobbs FDR, Jones MI, Allan TF, Wilson S,
Tobias R. European survey of primary care
physician perceptions on heart failure diag-
nosis and management (Euro-HF). Eur Heart J
2000;21:1877-87.

16. The Task Force for the Diagnosis and
Treatment of Chronic Heart Failure, European
Society of Cardiology. Remme WJ, Swedberg
K. Guidelines for the diagnosis and treatment
of chronic heart failure. Eur Heart J 2001;
22:1527-60.

17. Khunti K, Hearnshaw H, Baker R, Grimshaw
G. Heart failure in primary care: qualitative
study of current management and perceived
obstacles to evidence-based diagnosis and
management by general practitioners. Eur J
Heart Fail 2002;4:771-7.

18. Cleland JGF, Cohen-Solal A, Cosin Aguilar J
et al. Management of heart failure in prima-

ry care (the IMPROVEMENT of heart failure
programme): an international survey. Lancet
2002;360:1631-9.

19. Sullivan JM, Zwaag RV, El-Zeky F,
Ramanathan KB, Mirvis DM. Left ventricular
hypertrophy: effect on survival. J Am Coll
Cardiol 1993;22:508-13.

20. Levy D, Garrison RJ, Savage DD et al.
Prognostic implications of echocardiographi-
cally determined left ventricular mass in the
Framingham heart study. N Engl J Med 1990;
322:1561-6.

21. Brown DW, Giles WH, Croft JB. Left ventricu-
lar hypertrophy as a predictor of coronary
heart disease mortality and the effect of
hypertension. Am Heart J 2000;140:848-56.

22. Reichek N, Devereux RB. Left ventricular
hypertrophy: relationship of anatomic,
echocardiographic and electrocardiographic
findings. Circulation 1981;63:1391-8.

23. Okin PM, Devereux RB, Jern S et al. Relation
of echocardiographic left ventricular mass
and hypertrophy to persistent electrocardio-
graphic left ventricular hypertrophy in hyper-
tensive patients: The LIFE study. Am J
Hypertens 2001;14:775-82.

24. Petersen P, Kastrup J, Brinch K, Godtfredsen
J, Boysen G: Relation between left atrial
dimension and duration of atrial fibrillation.
Am J Cardiol 1987;60:382-4.

25. Sanifilippo AJ, Abascal VM, Sheehan M et al.
Atrial enlargement as a consequence of atri-
al fibrillation. A prospective echocardiograph-
ic study. Circulation 1990;82:792-7.

26. Modena MG, Muia N Jr, Squra FA et al. Left
atrial size is the major predictor of cardiac
death and overall clinical outcome in patients
with dilated cardiomyopathy: a long-term fol-
low-up study. Clin Cardiol 1997;20:553-60.

ECHOCARDIOGRAPHY

THE BRITISH JOURNAL OF CARDIOLOGY240

International Symposium on 
"TRIGLYCERIDES, METABOLIC DISORDERS, AND CARDIOVASCULAR DISEASE"

July 10–13, 2003 New York, NY (USA)

TRIGLYCERIDES 2003, GIOVANNI LORENZINI,
MEDICAL FOUNDATION, 6550 Fannin, 

Suite 1211, Houston, Texas 77030 (USA); 
Tel: +1.713.797.0401; Fax: +1.713.796.8853;

Email: tg2003@bcm.tmc.edu

TRIGLYCERIDES 2003, FONDAZIONE, 
GIOVANNI LORENZINI, Via A. Appiani, 

7 Milan, Italy 20121; Tel: +39.02.29006267; 
Fax: +39.02.29007018; 

Email: tg2003@ lorenzinifoundation.org      

Co-chairmen: A.M. Gotto, Jr. (USA), C. Lenfant (USA), R. Paoletti (Italy)

The purpose of the meeting will be to provide physicians with a comprehensive update of the
developments in the different components of the metabolic syndrome (triglycerides, HDL, insulin
resistance, hypertension, and obesity) and other metabolic disorders and how interventions may
reduce the burden of cardiovascular disease and diabetes.

At the end of the meeting, participants will be able to review and evaluate new directions and
practice in the identification of the metabolic syndrome; understand the pathophysiology of the
metabolic syndrome and the use of current new drugs in the treatment of patients; incorporate
new concepts in the basic mechanisms of disease that regulate metabolism at the cellular,
molecular, and integrated physiological levels into a clinical perspective; understand how the
identification of molecular mechanisms in metabolic disorders may lead to new targets for drug
therapy; and develop strategies to assess risk of coronary heart disease for the patient with
metabolic abnormalities and to implement therapeutic approaches including diet, lifestyle, and
pharmacotherapy that would benefit the individual patient.

CME credit is provided by the WEILL MEDICAL COLLEGE OF CORNELL UNIVERSITY.

You may register on-line at www.lorenzinifoundation.org/tg2003.html or contact the 
Organizing Secretariat at:

Cholesterol management and
IHD 
References continued from
page 229
1. Edler I. The use of ultrasound in heart 1.

ASPIRE steering group.  A British Cardiac
Society survey of the potential for the sec-
ondary prevention of coronary disease.
ASPIRE (Action on Secondary Prevention
through Intervention to Reduce Events).
Principal results. Heart 1996;75:334-42.

2. EUROASPIRE II Study Group.  Lifestyle and risk
factor management and use of drug thera-
pies in coronary patients from 15 countries:
principal results from EUROASPIRE II Euro
Heart Survey Programme. Eur Heart J 2001;
22:554-72.

3. Brady AJB, Oliver MA, Pittard JB. Secondary
prevention in 23 431 patients with coronary
heart disease: survey in primary care. BMJ
2001;322:1463.

4. Heart Protection Study Collaborative Group.
MRC/BHF Heart Protection Study of choles-
terol lowering in 20,536 high-risk individuals:
a randomised controlled trial. Lancet 2002;
360:7-22.

COPY
RIG

HT M
ED

IN
EW

S

(C
ARD

IO
LO

GY) L
IM

ITE
D

RE
PR

ODUCTIO
N PR

OHIBI
TE

D


