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ALTHOUGH THE PREVALENCE OF CONGENITAL

cardiac malformations is probably static,1

referrals to out-patient clinics for specialist
cardiologic opinion appear to be increasing. Non-
specialists are increasingly reluctant to take responsi-
bility for diagnosing normality, and there is a growing
view that any child requiring cardiac assessment
should be seen by a cardiologist.2 Previous studies
have shown that between one-quarter and three-fifths
of all newly referred patient have normal hearts.3,4 The
paediatric cardiac unit in Leeds, United Kingdom,
provides care at a tertiary level to a population of 5.25
million. Outpatient services are provided in Leeds, as
well as in outreach clinics at 19 surrounding hospitals.
We assessed the volume of, and range of diagnosis in,

new patients referred to the tertiary cardiac service
over a period of three months.

Methods

Data was collected prospectively. A proforma was
completed by the cardiologist seeing the patient at
the time of the clinic between May 1 and July 31,
2002. We recorded the reason for referral, the address
of the referring hospital, the status of the referring
doctor, which could be a consultant, general practi-
tioner, or a junior paediatrician, whether any discus-
sion with a consultant had taken place in those
instances of referral by a junior doctor, and the urgency
of referral. Individual hospitals were contacted to
obtain the details of population they serve. During
the duration of the study, an echocardiogram was
performed on all the newly referred patients.

Statistical analysis was performed using GB Stat
(Dynamic Microsystems, Maryland, USA). Differences
between observed frequencies between groups were
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compared with 2 times 2 contingency tables using
Fisher’s exact test.

Results

Over the period of 3 months, there were 526 new
referrals, with 412 patients (78 percent) referred by
hospital doctors, and 114 (22 percent) by general prac-
titioners. The age of the patients is shown in Figure 1.
Referrals were received from 123 consultants from 27
institutions, with the number of referrals per consult-
ant ranging between 1 and 17. The reasons for referral
are shown in Figure 2. By far the commonest reason for
referral was previous auscultation of a cardiac murmur,
accounting for 62 percent of referrals.

Of the patients referred, 372 (71 percent) were
found to have structurally normal hearts. The distri-
bution of final diagnoses is shown in Figure 3, with
the reasons given for referral of children subsequently
found to have a normal heart shown in Figure 4. The
majority of the letters of referral did not suggest a
diagnosis, simply stating the presence of a physical
sign, for example a murmur, or a symptom such as pal-
pitations. Four-fifths (81 percent) of patients referred
from general practitioners, and just over two-thirds
(69 percent) of those referred by consultants, were
found to have a normal heart, albeit that this differ-
ence is statistically significant (p less than 0.004).

Considerable variation was observed in the patterns
of referral from different referring hospitals, both in
terms of the number of referrals per head of popula-
tion, and the relative proportions of patients with
normal hearts (Figs 5 and 6). At the extremes, all of
the patients referred from one hospital were found to
have normal hearts, in comparison with only one-
third of patients referred from another. One-sixth (14
percent) of patients referred were considered to need
urgent consultations, with half of these patients being
found to have normal hearts. There were 128 referrals
made by junior doctors, with only 17 percent reveal-
ing a record of prior discussion with a consultant.
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Figure 1.
The range in age of the patients referred.

Murmur 62%

Fits/faints 4%

Cyanosis 1%
Chest pain 2%

Palpitation 3%

Unclassified 5%

Other 11%

Syndrome 7%

Cardiac family
history 5%

Figure 2.
The reasons given for referral. The group labelled “other” consisted
of reasons not included in the eight specified categories, such as an
abnormal chest X-ray, or request for interventional closure of an atrial
septal defect. The unclassified group included children referred with
combination of two or more reasons given in the proforma.

Normal 372

Ventricular
septal
defect 45

Atrial septal
defect 18

Pulmonary
stenosis 17

Arrhythmias 15

Patent ductus
arteriosus 9

Aortic stenosis 5

Cardiomyopathy 3

Coarctation 2

Atrioventricular
septal defect 1

Miscellaneous 36

Kawasaki disease 1

Figure 3.
The distribution of final diagnosis in our 526 new patients. The
miscellaneous group included all other diagnoses.
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Discussion

In 1996, Tybulewicz et al.3 reported that the number
of children referred with asymptomatic murmurs who
were subsequently found to have normal echocardio-
grams had increased over the preceding five years. In
our series, almost three-quarters of children referred
for assessment of asymptomatic cardiac murmurs

were subsequently shown to have normal hearts. The
total number of new referrals logged over the three-
month period of our study represents an increase by
nearly one-fifth over a 5 year period, suggesting that
the escalation in referrals seen by Tybulewicz et al. in
19963 is continuing.

New patients referred to the out-patient clinics are
an increasing area of activity for those providing pae-
diatric cardiac services at a tertiary level, amounting
to more than 12 patients per cardiologist per week
for our centre, with, on average, only three-tenths of
those seen having any cardiac pathology. Usage of the
specialist service provided in paediatric cardiology,
however, varied markedly across the different general
paediatric centres within our region. At one extreme,
some district hospitals seem to place a total reliance
on the paediatric cardiologist, whilst at the other
extreme, attempts are made to triage patients using
some level of locally developed special expertise.
Although we do not have specific data on the number
of patients who had an echocardiogram prior to refer-
ral, it is of interest that the centre with the highest
percentage of referrals with genuine pathology
employs a paediatrician with a special interest in car-
diology who has developed basic skills in echocardio-
graphy, whereas the hospital placing total reliance on
the tertiary centre had no local expertise. During the
duration of our study, we performed an echocardio-
gram in all the newly referred patients. Whilst it is
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Figure 4.
The reasons given for referral in those children who were subse-
quently shown to have a normal heart.
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Figure 5.
The number of referrals for each 100,000 of the population from different centres of referral.
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our view that clinical examination alone is adequate
in many cases, it is increasingly our experience that
parents are often dissatisfied if an echocardiogram is
not performed, because many have been told that
they are being “sent for a scan”, rather than for the
specialist opinion of the paediatric cardiologist. In
such circumstances we view the echocardiogram as
therapeutic rather than diagnostic.

Conclusions

There appears to be widespread and increasing reluc-
tance, or inability, to exclude cardiac pathology
amongst those in the north of the United Kingdom
providing general paediatric services. Demands on
the specialist services provided in paediatric cardiol-
ogy continue to increase relentlessly, and are difficult
to meet. This steady change in patterns of referral

should be taken into account when planning resources
for the tertiary centres. Further development of the
concept of a paediatrician with a special interest in
cardiology for each secondary paediatric department
is an important goal for the future.
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Figure 6.
The proportion of patients subsequently found to have normal hearts referred from each of the 19 centres.
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