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Abstract
The recent advances in the management of chronic heart failure (CHF) have the potentials to delay the onset or slow down its
progression, improve symptoms and quality of life with better clinical outcome. Early detection of CHF is very crucial for effective
intervention but the diagnosis of mild cases is known to be difficult as there may be few clinical features at this stage. Although,
some societies’ guidelines require both symptoms and objective evidence of cardiac dysfunction for diagnosis, the role of
echocardiography in the assessment of CHF in the presence of overt symptoms has been controversial. The concern bothers
mainly on the cost-effectiveness of the procedure and whether or not it adds value to patient care. A test useful to a patient is
one that leads to better understanding and choice of treatment associated with improved clinical outcome. Echocardiography
provides a rapid, non-invasive assessment of cardiac function which is relatively cheaper compared with competing
technologies. It often provides morphologic and hemodynamic information which may guide the management of patients with
CHF. Brain natriuretic peptide (BNP) is useful for screening for heart failure due to systolic dysfunction but it is not a substitute
for echocardiography in the diagnosis of heart failure. We suggest that all patients with CHF should have echocardiographic
examination (if possible) for adequate diagnosis and accurate risk quantification. This is crucial for drug choice and monitoring
of therapy.

INTRODUCTION
Heart failure is a chronic systemic inflammatory disease that
1-2
is associated with high morbidity and mortality . Some of
the factors responsible for the progression of the disease
include; cardiac remodelling3, neuro-hormonal alterations4,
electrical instability5-6 and late detection of asymptomatic left
7
ventricular dysfunction . The recent advances in its
management have the potentials to delay the onset or
improve symptoms and quality of life, slow down
progression, and improve clinical outcome8-10. Although,
early detection of chronic heart failure (CHF) is very crucial
for effective intervention, the diagnosis of mild cases is
known to be difficult as there may be few clinical features at
this stage11.The American College of Cardiology and
12
American Heart Association has identified 4 stages (A-D)
in the progression of CHF with early stages (A-B) providing
opportunity for intervention to reduce adverse prognosis.
More than 50% of CHF patients with reduced ejection
fraction have asymptomatic left ventricular dysfunction
(ALVD). The mortality profile of ALVD is similar to that of
symptomatic left ventricular dysfunction (SLVD).
Echocardiography clearly provides objective evidence of

systolic and or diastolic dysfunction in all patients with CHF
which may be important for risk stratification and choice of
drugs.

CHALLENGES IN DIAGNOSIS OF HEART
FAILURE
In the diagnosis of heart failure (HF), the European Society
13
of Cardiology’s guidelines require both symptoms and
objective evidence of cardiac dysfunction (systolic and or
diastolic) to be present. However, the routine use of
echocardiographic examination in the assessment of CHF
patients with overt clinical signs is controversial14-15. The
concerns often bother on cost and whether or not the
procedure adds value to patients care.
The clinical criteria (Framingham16, Dukes17 and Boston18)
were established to assist in the diagnosis of CHF before
non-invasive techniques for the assessment of systolic and
diastolic dysfunction became widely available. These
clinical criteria are useful for detection of CHF in the
primary health care setting, where availability and
accessibility to echocardiography is poor. However, the
criteria are noted to be helpful only in those with severe or
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advanced HF which occurs in about 20-40% of patients with
reduced left ventricular systolic function19. The implication
of this is that majority of patients with systolic dysfunction
are not identified by clinical examination alone. Although,
20
the specificities of clinical signs are high (jugular venous
pressure=90%, third heart sound=99%), false-positive
21
diagnosis of HF is common in primary health care .
Obesity, unrecognized symptomatic myocardial ischemia
without HF and pulmonary diseases are most important
conditions that often lead to false-positive diagnosis of HF
and inappropriate treatment21. The diagnosis of HF has also
been found to be more difficult in women than in men21.
BNP has been used to screen for heart failure with good
sensitivity and specificity at the primary health care.
However, BNP level is most useful in patients with systolic
dysfunction. It is therefore not a replacement for
echocardiography in CHF patients.

SYSTOLIC VERSUS DIASTOLIC HEART
FAILURE
Current approach to the management of CHF requires not
only the description of type but also entails grading of
severity of ventricular dysfunction for prognostication.
Differentiating systolic from diastolic failure is essential
because their long term treatments are different. At present,
there are no clinical signs that distinguish systolic from
22
diastolic dysfunction . The latter occurs in about 40% of
patients with HF23. Although, the clinical staging using New
York Heart Association (NYHA) classification may be
useful, it is not very specific. Echocardiographic
examination provides more refined risk stratification than
the NYHA class. Previous reports have shown left
ventricular ejection fraction as determined by
echocardiography is the most powerful independent
predictor of adverse prognosis in patients with left
ventricular systolic dysfunction24-25. In addition, patients with
left ventricular diastolic failure have various patterns of
abnormal filling pressures which have been characterized
26-27
using Doppler echocardiography . These include impaired
relaxation, pseudo-normalization and restrictive pattern with
the latter being the most severe form. The presence of
restrictive pattern of diastolic dysfunction requires
immediate therapy to unload and reduce left ventricular
27
filling pressure .

DETERMINING AETIOLOGY OF HEART
FAILURE
In the evaluation of patients with CHF, the aetiology may
not be apparent on clinical grounds and echocardiography is
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therefore mandatory in determining the cause. HF due to
congenital, rheumatic and other structural heart lesions
required echocardiography for description of anatomic and
hemodynamic abnormalities28-29. Such information is vital for
choice of treatment modality and whether or not surgical
intervention is indicated.

COST-EFFECTIVENESS OF
ECHOCARDIOGRAPHY
Efficient utilization of scarce health resources is also very
vital for the successful management of CHF patients. A
useful test to a clinician is one that provides important new
information leading to a change in approach or important
confirmation of a previously selected approach. On the other
hand, a test that provides new information that does not
improve patient’s outcome has no value. Echocardiography
is relatively cheap and has capacity to influence choice of
drugs with potentials to slow down the progression of CHF
30
and improve survival of patients . Open access
echocardiography at the community level is widely available
to general practitioners in some countries and some studies
showed that the diagnostic yields are fairly comparable to
conventional outpatient echocardiography. One such study
revealed that echocardiographic evaluation led to a change in
management in 69% of patients examined. In the long run,
the cost of echocardiography is offset by choice of
appropriate drugs that add years to lives of the patients.
Validity concern that measurements at echocardiography of
cardiac dimensions are operator dependent with poor
31-32
reproducibility is geneuine . However, in well trained
hands, the test has high reproducibility with good intra and
inter-observer correlations33-34. It gives validated, reliable,
serial and accurate assessment of cardiac function. Indeed,
Findings from echocardiographic modalities correlate well
with those of cardiac catheterization and radio-nuclide
studies35-36.
In conclusion, we suggest that all individuals afflicted by
CHF should have early echocardiographic assessment for
accurate diagnosis and total risk quantification.
Echocardiographic examination will also exclude patients
with false-positive clinical diagnosis of HF from being
placed on unwarranted medications.

PRACTICAL POINTS
1. Current treatment of CHF has potentials to slow
down its progression and improve quality of life
with better clinical outcome.
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2. Early detection and accurate total risk
quantification influence treatment choice in
patients with heart failure.
3. More than 50% of CHF patients with reduced
ejection fraction have ALVD and need
echocardiographic examination for early diagnosis.
4. Mortality is similar for CHF patients with ALVD
and SLVD.
5. Clinical criteria for heart failure diagnosis are
essential but are mostly helpful only in those with
advanced or severe disease.
6. There are no clinical signs that differentiate left
ventricular systolic from diastolic dysfunction.
This can be obtained easily at echocardiographic
examination.
7. False-positive diagnosis of heart failure is common
(34%) when clinical criteria are used alone
especially in obese individuals and patients with
pulmonary diseases.
8. BNP is a useful screening tool for left ventricular
systolic dysfunction but it is not a replacement for
echocardiography.
9. Patients with false-positive diagnosis are classified
appropriately by echocardiography thereby
preventing unwarranted treatment.
10. Echocardiography is useful for monitoring therapy
and effectiveness of intervention.

References
1. Kalen KL. Survival after onset of congestive cardiac
failure in Framingham Heart Study of subjects. Circulation
1993; 88:107-115.
2. Finlay AM, Fiona ML, Koon KT, Paul WA. A systematic
review of randomized trials of disease management
programs in heart failure. Am J Med.2001; 110:378-384.
3. Levy D, Larson MG, Vasan RS, Kannel WB, Ho KK. The
progression from hypertension to congestive heart failure.
JAMA 1996: 275:1557-1562.
4. Weber KT, Sun Y, Guarda E. Structural remodelling in
hypertensive heart disease and the role of hormones.
Hypertension. 1994; 23: 869-877.
5. Kolo PM, Opadijio OG, Omotoso ABO, Balogun MO,
Araoye MA, Katibi IA. Prevalence of QTc prolongation in
adult Nigerians with chronic heart failure. West African
Journal of Medicine 2008; 27 (2): 69-73.
6. Gandion P, Kugler I, Hu K, Bauer W, Eilles C, Ert LG.
Time Course of cardiac structural, functional electrical
changes in asymptomatic patients after myocardial
infarction: their inter-relation and prognostic impact J Am

3 of 5

Coll Cardiol, 2001;38:33-40.
7. McKelvie RS, Benedict CR, Yusuf S. Evidence based
cardiology: prevention of congestive heart failure and
management of asymptomatic left ventricular dysfunction.
BMJ. 1999 May 22;318(7195):1400-2.
8. Ajayi AA, Osodi OO, Akintomide AO. The influence of
captopril on intrahospital mortality and duration of
hospitalization in Nigerians with congestive heart failure. Int
J Cardiol 1992; 36:341-3.
9. Opadijo OG. Effect of Lisinopril on QTc and cardiac
arrhythmias in patients with chronic heart failure Nig J Int
Med 2000; 3(2):50-53.
10. Adewole AD, Ikem RT, Adigun AQ, Akintomide AO,
Balogun MO, Ajayi AA. A three year clinical review of the
impact of angiotension converting enzyme inhibitors on the
intra-hospital mortality of congestive heart failure in
Nigerians. Central Afr J Med 1996; 42:253-255.
11. Shamsham F, Mitchell J. Essentials of the diagnosis of
heart failure. American Family Physician (2000).
12. Hunt SA, Baker DW, Chin MH. ACC/AHA guidelines
for the evaluation and management of chronic heart failure
in the adult: executive summary: a report of the American
College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Committee to Revise the 1995
Guidelines for the Evaluation and management of Heart
Failure). J Am Coll Cardiol 2001; 38:2101-2113.
13. Swedberg K, Cleland J, Dargie H. Guidelines for the
diagnosis and treatment of chronic heart failure: executive
summary (update 2005): The Task Force for the Diagnosis
and Treatment of Chronic Heart Failure of the European
Society of Cardiology. Eur Heart J. 2005
Jun;26(11):1115-40. Epub 2005 May 18.
14. Talreja D, Gruver C, Sklenar J, Dent J, Kaul S. efficient
utilization of echocardiography for the assessment of left
ventricular systolic function. Am Heart J. 2000; 139(3):
394-398.
15. Gillespie ND, McNeill G, Pringle T. Cross-sectional
study of contribution of clinical assessment and simple
cardiac investigations to diagnosis of left ventricular systolic
dysfunction in patients admitted with acute dyspnea. Br Med
J 1997;314:936-40.
16. Mckee PA, Castelli WP, McNamara PM, Kannel WB.
The natural history of congestive heart failure: the
Framingham Study. N Engl J Med.1971; 285: 1441 - 1446.
17. Harlan WR, Oberman A, Grimm R, Rosati RA. Chronic
congestive heart failure in coronary artery disease: clinical
criteria. Ann Intern Med. 1977; 86: 133-138.
18. Carlson KJ, Lee DC, Goroll AH, Leahy M, Johnson RA.
An analysis of physicians’ reasons for prescribing long-term
digitalis therapy in outpatients. J Chron Dis. 1985;38:
733-739.
19. Redfield MM. Diagnosis and evaluation of heart failure.
In: Murphy J, ed. Mayo Clinic cardiology review. Armonk,
N.Y.: Futura. 1997: 597-611.
20. Davie AP, Francis CM, Caruana L, Sutherland GR,
McMurray JJ. Assessing diagnosis in heart failure: which
features are of any use? Q J Med. 1997; 90: 335-339.
21. Remes J, Miettinen H, Reunanen A, Pyorala K. Validity
of clinical diagnosis of heart failure in primary heart care.
Eur Heart J. 1991; 12(3): 315-321.
22. Karaye KM, Sani MU, Mijinyawa MS, Borodo MM:
Aetiology and echocardiographic features of heart failure
with preserved and reduced ejection fraction in Kano
Nigeria. Nigerian Journal of Basic and Clinical Sciences
2007, 4(1–2):11-17.
23. Balogun MO. Assessment of left ventricular diastolic
function in cardiovascular disease. Nigerian Journal Health
Sciences 2001; 1: 30-35.

Should All Heart Failure Patients Undergo Echocardiographic Examination?
24. Ho KK, Anderson KM, Kannel WB. Survival after the
onset of congestive heart failure in Framingham Heart Study
subjects. Circulation. 1993;88:107-115.
25. Sriram P, Helme S, Jatin A, Randas GP. Prognostic
value of QT interval and QT dispersion in patients with left
ventricular systolic dysfunction: results from a cohort of
2265 patients with an ejection fraction of ≤ 40%. Am Heart J
2003; 145: 132-138.
26. Kolo PM, Omotoso ABO, Opadijio OG, Katibi IA,
Balogun MO. Pattern of left ventricular diastolic dysfunction
and QTc prolongation in adult Nigerians with chronic heart
failure. Nigerian Medical Practitioner 2008; 53(2): 57-61.
27. Xie GY, Berk MR, Smith MD. Prognostic value of
Doppler transmitral flow patterns in patients with congestive
heart failure. J Am Coll Cardiology 1994; 24:132-139.
28. Sani MU, Mukhtar-Yola M, Karaye KM. Spectrum of
congenital heart disease in a tropical environment. J Natl
Med Assoc. 2007 Jun; 99(6):665-669.
29. Danbauchi SS, Alhassan MA, David SO, Wammanda R,
Oyati IA. Spectrum of rheumatic heart disease in Zaria,
Northern Nigeria. Ann Afr Med. 2004; 3(1): 17-21.
30. Ike SO. Echocardiography in Nigeria: Experience from
University of Nigeria Teaching Hospital (UNTH), Enugu.

4 of 5

West African Journal of Radiology. 2003; 10(1): 43-52.
31. Wallerson DC, Devereux RB: Reproducibility of
echocardiographic left ventricular dimensions. Hypertension
1987, 9:6-II.
32. Wong M, Shah PM, Taylor RD: Reproducibility of left
ventricular internal dimensions with M mode
echocardiography: effects of heart size, body position and
transducer angulation. Am J Cardiol 1981, 47:1068-1074.
33. Schieken RM, Clarke WR, Mahoney LT, Lauer RM:
Measurement criteria for group echocardiographic studies.
Am J Epidemiol 1979, 110:504-514.
34. Ogah OS, Adebanjo AT, Otukoya AS, Jagusa TJ.
Echocardiography in Nigeria: use, problems, reproducibility
and potentials. Cardiovascular Ultrasound. 2006, 4:13.
Doi;10,1186/1476-7120-4-13.
35. Chesman MG, Leech G, Chambers J, Monaghan MJ,
Nihoyannopoulous P. Central role of echocardiography in
the diagnosis and assessment of heart failure. Heart. 1998;
80 (1): S1 S5.
36. Nishimura RA, Tajik J. Evaluation of diastolic filling of
left ventricle in health and disease: Doppler
echocardiography is the clinician's rosetta stone. J. Am. Coll.
Cardiol. 1997; 30: 8-18.

Should All Heart Failure Patients Undergo Echocardiographic Examination?

Author Information
P.M Kolo, FMCP
Cardiology Unit, University of Ilorin Teaching Hospital
A.B.O. Omotoso, FWACP
Cardiology Unit, University of Ilorin Teaching Hospital

5 of 5

