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Open-access paediatric echocardiography:
changing role and referral patterns to a
consultant-led service in a tertiary referral centre

A T Tybulewicz, M L Rigby, A N Redington

Abstract
Objectives-To evaluate the changing role
of an open-access consultant-led paedi-
atric echocardiography service for the
detection and assessment of cardiac dis-
ease in children.
Design-A retrospective analysis com-
paring two patient groups undergoing
echocardiography over two correspond-
ing six month periods in 1989 and 1994.
Setting-A tertiary referral centre.
Main outcome measures-Patient demo-
graphics, indication for echocardiogram,
source of referral and findings on scan in
new referrals, subsequent foilow up
arrangements.
Results-The total workload increased by
51% over 5 years but in 1994 fewer
neonates were scanned. Patients were
referred by hospital paediatricians, com-
munity paediatricians, and general prac-
titioners and the number of "new
referrals" as a percentage of the total
number of patients scanned remained
constant. The number of children
referred with asymptomatic murmurs
who had "normal" echocardiograms
increased. Fewer patients were referred
directly for surgery in 1994, but the num-
ber of children referred for interventional
catheterisation rose.
Conclusions-Open-access echocardiog-
raphy has an expanding role in the ter-
tiary referral centre despite increasing
availability of echocardiography facilities
in local hospitals and increased demand
in local outreach clinics with paediatri-
cians. Asymptomatic murmurs continue
to be the single most common reason for
referral of "new patients" and many
scans are used to confirm the clinical sus-
picion of a "normal" heart. The appro-
priateness of using echocardiography as a
screening procedure must be questioned
where it would be more logical to refer
only the children who present diagnostic
difficulty. None the less these data
confirm the impression of increasing
demands on the paediatric cardiologist,
and thus may be useful in planning con-
sultant services within the specialty.
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Cross sectional echocardiography has rapidly
become established as the primary diagnostic
technique for the investigation of children with
heart disease. It is now routinely performed in
the tertiary centre, and facilities and expertise
often exist in the referral centre. Indeed, it is
now commonplace for echocardiography to be
available in the outreach clinic (a specialist
clinic with local paediatrician and cardiologist).
It is a general impression that these outreach
clinics are becoming required more often and
that more children are seen per clinic. Thus the
need for a referral service in the tertiary centre
should perhaps be reduced. In our hospital a
weekly, open access echocardiography service
has been available to general practitioners,
community physicians, and district paediatri-
cians for about 10 years. In this study we exam-
ine the workload of this service and the patterns
of referral over a recent five year period.

Methods
The open access consultant-led echocardiog-
raphy clinic is held weekly and takes referrals
from all services, and doctors of all grades.
There is no medical screening in the tertiary
centre, each referral being booked into the
next available clinic. A prerequisite is that an
echocardiogram is requested by the referring
doctor; all other referred patients attend the
routine outpatient clinic (where echocardiog-
raphy may or may not be performed). Two
consultant paediatric cardiologists have been
responsible for all scans performed, and the
referral population has not changed during the
study period.

Data were collected from the outpatient
records of all children who attended the clinic
during two six month periods (January-June
1989 and 1994). The latter time frame was
chosen because this was the last six month
period before the potential referral population
increased (in the form of additional outreach
clinics from new referring hospitals). The
records were reviewed and the age of each
patient and the recorded indication for
echocardiogram was noted. In the case of
"new referrals", the source of referral was
recorded (hospital paediatrician, community
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paediatrician, or general practitioner) and the
echocardiogram result categorised as normal or
abnormal. (A normal scan being one in which
no underlying structural or functional abnor-
mality was detected). In the children in whom
symptoms had been noted which could be
attributable to cardiac disease, only the
predominant symptom was recorded. Only
patients referred for routine studies were
included (urgent cases generally were reviewed
on the cardiac ward or paediatric intensive care
unit); although clearly some patients were dis-
covered to have severe abnormalities requiring
urgent action. In the group of children who
had previous scans, we noted whether the child
was being followed up for a cardiac defect or
after operation.

In all cases the plan for follow up was noted.
This included any plan to admit for routine/
emergency surgery, cardiac catheterisation,
and other interventional procedures or investi-
gations.

STATISTICAL ANALYSIS
We used the Chi squared test to compare
results in the two groups. The null hypothesis
was rejected when P < 0 05.

Results
In all, 563 patients were seen in the clinic: 224
patients in 1989 and 339 in 1994. This reflects
a 51% increase in workload over five years.
Because 23 clinics were held during 1989 and
24 clinics in 1994 more patients were seen in
the same allocated clinic time in 1994 (9 7
patients in 1989 v 14-1 patients in 1994).

AGE AT REFERRAL
Overall the age distribution of the patients
being scanned in the two periods was similar
except that there was a marked reduction in
the number of patients being scanned in their
first week of life in 1994 (7-5% v 0-6% of total,
P < 005).

INDICATION AND REFERRAL PATrERNS
Follow up of known patients accounted for
35% (63/178) and 38% (130/339) of the
workload in 1989 and 1994 respectively and
new patient referrals remained constant (65%
of total cases in 1989 and 62% in 1994) There
was a tendency for more referrals of patients
with asymptomatic murmur (34-4% v 502%,
P = 007) and a reduction in those with
symptoms attributable to heart disease (1 6 3 v
6-3%, P = 0.001).
The patients referred to this open access

paediatric echocardiography clinic (table)
originate largely from the district general hos-
pitals with whom we hold outreach clinics

Outcome ofscan (normallabnormal) by source of referral in new patients (values are
numbers (percentages))

1989 (n = 114) 1994 (n = 203)
Source of referral Normal Abnormal Normal Abnormal

Hospital paediatrician 38 (33 0) 71 (61-7) 103 (50 7) 78 (38 4)
General practitioner 4 (3 5) 1 (0 9) 11 (5 4) 6 (3 0)
Community 1 (0 9) 0 (0) 1 (0 5) 4 (2-0)

(average 92% for 1989 and 1994) with a few
from community paediatricians and general
practitioners in the catchment area. The pro-
portion of normal scans in this group of new
referrals (irrespective of source of referral) was
37% (43/115) and 57% (120/209) in 1989
and 1994 respectively, (P < 0.05). It was not
possible in the case of referrals from other hos-
pitals to determine at which medical grade the
referral had originated, but the number of
scans that were normal in this group increased
from 33-0% to 50-7%.

ECHOCARDIOGRAPHIC FINDINGS IN NEW
PATIENTS
The detection of abnormalities fell from 75%
in 1989 to 51% in 1994 (P < 0-01). In 1994
children presenting with a murmur and symp-
toms which could be attributable to cardiac
disease represented a smaller percentage of
referrals but the yield of abnormal scans from
this group as a whole was similar to the asymp-
tomatic group and had not changed over five
years (P = NS). Interestingly, the group with
tachypnoea and a murmur (the most common
symptom noted) had abnormalities in 92-3%
in 1989 and 88-9% in 1994; this seems to be a
good discriminator of disease. Cyanotic
episodes showed an inconsistent yield of
abnormal results and other symptoms were
reported in too few cases to comment. The
number of children being assessed for cardiac
involvement in the presence of clinical and
haematological features of Kawasaki disease
has increased, accounting for 1/115 (0 9%) of
new referrals in 1989 and 10/203 (4 9%
P < 0 05) in 1994.

FOLLOW UP
Subsequent outpatient clinic appointments
were made for 46-6% children in 1989 and
42X5% in 1994. The clinic visits were to the
Royal Brompton Hospital in the paediatric out-
patient department, to an outreach cardiac
clinic held at the child's local district-general
hospital, or to a general paediatric outpatient
clinic held at the local district general hospital.
In 1989 18% of children were discharged from
the clinic and in 1994 34-8% (P < 0'001),
reflecting the increase in normal scans.
Children for whom follow up was planned in
the echocardiogram clinic were largely those in
whom an echocardiogram was an essential part
of the examination-for example, Kawasaki
disease, cardiomyopathy, post-operative assess-
ment of coil-occluded arterial duct. The num-
ber of children for whom an admission for
cardiac catheterisation was arranged fell slightly
(P = NS) but referrals incorporating an inter-
ventional procedure accounted for 8/21 in 1989
and 21/26 in 1994 (38 v 81%, P < 0 01).The
reduction in admissions for surgery from 17-4%
in 1989 to 5 0% in 1994 (P < 0-001) may
reflect the increase in the proportion of inter-
ventional versus assessment catheterisations.

Discussion
An open access to a consultant-led paediatric
echocardiography service (with a short waiting
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time for an appointment) remains popular
among referring physicians despite an increas-
ingly widespread provision of echocardiogra-
phy services in their local hospitals. This study
shows that the number of such referrals to the
tertiary referral centre increased. The fact that
this service is provided by a paediatric cardiol-
ogist who is able to examine the child, perform
and interpret the echocardiogram, and discuss
its findings with parents in a single consulta-
tion, in a centre where operative and other
interventional procedures can be performed if
necessary, may influence the decision for such a
referral. Other factors may include increasing
parent and physician awareness of ultrasound
scanning, as well as the reassurance factor of
the scan result. No matter what the underlying
reasons, it is clear from our data that this ser-
vice is increasingly demanded, even though
most patients referred are asymptomatic.
The practice of referral of children with an

asymptomatic murmur for echocardiography
is controversial'-3 and it has been suggested
that the number of children being scanned in
this group could be reduced if primary care
physicians referred children first to a local pae-
diatric cardiology outpatient clinic.2 Clinical
examination by a paediatric cardiologist is a
sensitive and specific discriminator between
pathological and innocent murmurs and only a
small number of scans would subsequently be
requested. However, although not quantified
in this study, the number of such outreach
clinics performed, and the number of patients
seen in each clinic has also risen. Thus the
patients referred to the tertiary centre are the
tip of an iceberg, and it seems that both tip
and iceberg are increasing in size. Not surpris-
ingly, the number of patients discharged from
follow up has also increased. Whether a

prompt referral for a definitive diagnostic pro-
cedure ultimately reduces the total burden on
paediatric services is difficult to quantify. It is
likely, however, that prompt discharge from
medical follow up prevents unnecessary
repeated clinical reviews and re-referral by
general practitioners, community paediatri-
cians, and school doctors. So while the total
paediatric cardiology workload increases, the
service to the patient and purchaser has proba-
bly improved also.

In those patients with abnormalities the
subsequent pattern of management has also
changed. The percentage of patients referred
for interventional catheterisation procedures
has increased significantly. At the same time
the number of referrals for surgery has fallen,
presumably reflecting the impact that inter-
ventional procedures have had on the need for
surgery, particularly in this outpatient popula-
tion with less complex structural abnormali-
ties.

In conclusion, over five years there was an
increase in the need for both outpatient
echocardiography and inpatient interventional
catheter procedures, which increased the car-
diological workload in tertiary referral centres.
The reasons are multifactorial and these data
may be helpful in future planning of consul-
tant manpower.
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