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INTRODUCTION

During initial evaluation of children on
an outpatient basis, the index of suspected
heart disease may be high, particularly if we
consider that innocent murmur occurs in about
50% of the pediatric population.

1-3
 This is the

most common cause of referral to the pediatric
cardiologist, with several reports of such
experience published worldwide. Other causes
like chest pain, breathlessness at rest and on
effort and arrhythmia are less frequent,
although not less important in this setting.
Obviously, the decision to refer a patient for a
specialist consultation is mainly dependent on
the ability of the pediatrician to recognize heart
disease. This inherent characteristic is certainly
related to the information provided during
graduate and post-graduate training, which
seems to vary from country to country, and is
also related to individual skill.

The purpose of this paper is to present
experience from a public outpatient clinic for
pediatric cardiology situated in the state of São
Paulo, in the southeast of Brazil. The results are
based on a prospective study of 2675 consecutive
children under the age of 15, all of them referred
from pediatricians for a cardiac evaluation.
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SUMMARY

Context: During initial evaluation of children on an
outpatient basis, the index of suspected heart disease may
be high, particularly if we consider that innocent murmur
occurs in about 50% of the pediatric population. This is the
most common cause of referral to the pediatric cardiologist.
Objective: To report on the experience of a public
outpatient clinic in the southeastern region of Brazil.
Design: Retrospective analysis of all patients submitted to
cardiologic evaluation within a 39 month period.
Setting: public pediatric cardiology outpatient clinic.
Participants: 2675 consecutive children aged ≤15 years
referred from the local and regional basic health units due
to suspected heart disease.
Main Measurements: Reason for referral, diagnostic
investigation, final diagnostis based on the reason for
referral, therapeutic procedures.
Results: The main reasons for referral were: murmur
(70%), precordial pain (9%), suspicion of arrhythmia (9%)
and breathlessness (5%). Of the total number, 695 cases
(26%) did not complete the investigation and were not
included in the analysis. A final diagnosis was obtained
based on the reason for referral and the main conclusions
were: l) a high incidence of normality was found: murmur
(83%), pain (98%), arrhythmia (97%) and breathless
(94%); 2) heart disease was unlikely, based on other
referral reasons; 3) 14% of the children were considered
abnormal and 1% needed therapeutical procedures.
Conclusions: The establishment of a pediatric cardiology
outpatient clinic within the public health service in the region
seems to be justifiable, due to the high current demand. The
low global incidence of heart disease, with a high prevalence
of children with innocent murmur, discloses the need for a
specific training program in cardiology for pediatricians.
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METHODS

The great majority of the 2675 cases were
referred from the 32 so-called Basic Health  Units
(BHU) located in the city of Ribeirão Preto, state
of São Paulo, Brazil, where primary pediatric
care is offered daily. The material was collected
from September 1990 to December 1993 (a
period of 39 months). The male sex was
predominant: 1444 cases (54%). Regarding the
age at referral, 26 patients (1%) were neonates,
455 (17%) were infants, 830 (31%) were of pre-
school age and 1364 (51%) were children of
school age.

Every patient  was seen in an adequate
and silent room in the outpatient clinic, with
history and physical examination directed
towards the cardiovascular system. Based on the
data from the clinical examination alone, an
initial diagnosis was made and all the patients
were submitted to an electrocardiogram (EKG).
Other tests like chest X-ray, echocardiogram and
hemodynamic studies were only done when heart
disease was obvious, the type of test being
requested in accordance with the clinical
diagnosis. The investigation was completed in
74% of the cases. To fulfill the criterion of
complete investigation, all the patients would
have to return to the clinic either with only the
EKG (in cases considered normal when first seen)
or with EKG plus other tests for those with heart
disease diagnosed solely on clinical grounds.
After the final diagnosis was established (clinical
plus laboratory test data), management was
determined according to the specific problem.
All the clinical and laboratory data has been
stored in the computer section of the Pediatrics
department (Figure 1).

RESULTS

1) Reason for referral
The most frequent cause of referral was

the presence of a heart murmur: 1872 patients
(70%). Other reasons were: chest pain, mainly
in the precordial region: 240 (9%); suspicion
of arrhythmia: 240 (9%); and breathlessness

at rest and/or on effort: 134 (5%). These four
reasons for referral accounted for 93% of the
cases on first examination. Other less frequent
causes of referral were: cyanosis: 40 (1.5 %);
cardiomegaly on the chest X-ray: 26 (1%);
history of rheumatic fever: 21 (0.8%); splitted
second sound (S2): 21 (0.8%); and systemic
hypertension: 19 (0.7%). These cases, added
to the most frequent causes described earlier,
comprised 97.8% of the cases studied. The
other 2.2% included a very varied spectrum
of causes: unknown (n=8), syncope (n=8),
presence of a third heart sound (S3) (n=7),
diagnostic opinion  (n=7), need for surgical
follow-up (n=5), splitted first heart sound (S1)
(n=4), dizziness (n=3), increased S2 (n=2),
Down’s syndrome (n=2), familial heart disease
(n=2), heart failure (n=2), chest deformity
(n=2), red spots on the skin (n=2), past history
of endocarditis (n=2), systemic hypotension
(n=2), increased S1 (n=2),  leg edema (n=1)
and religious recommendation (n=1).

2) Diagnostic investigation
Among the 2675 first-examined patients,

695 (26%) did not complete the investigation
according to the pre-established criteria and were
not included in the analysis of the results. There
was little difference in the incidence of  patients
who did not complete the investigation, in relation
to the main reasons for referral: murmur (26%),
chest pain (24%), breathlessness (25%) and
arrhythmia (21%).

Figure 1 - Attendance model and data analysis
pattern in a Pediatric Cardiology outpatient clinic.
BHU =  Basic Health Unit.
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3) Final diagnosis based on the
reason for referral

Heart murmur: in 1271 cases the murmur
was confirmed. Among these, 1042 (82%) were
considered innocent. Regarding the 229 (18%)
pathologic murmurs, the most frequently found
diseases were: ventricular septal defect (VSD):
82 (38%); pulmonary valve stenosis (PVS): 41
(19%); aortic valve stenosis (AVS): 24 (11%);
atrial septal defect (ASD): 13 (6%); and mitral
regurgitation (MR): 10 (5%). The other 21% of
patients corresponded to various forms of heart
disease: mitral valve prolapse (MVP) (n=9),
persistent ductus arteriosus (PDA) (n=7), tricuspid
valve insufficiency (n=5),  idiopathic dilatation
of the main pulmonary ar tery (n=5),
atrioventricular septal defect (AVSD) (n=4),
dilated cardiomyopathy (n=3), transposition of
the great arteries (n=3), pulmonary valve
regurgitation (n=2), short PR interval on the EKG
(n=2), myocarditis (n=2), tricuspid atresia (n=2),
false tendon of the left ventricle (n=1), aortic
regurgitation due to a bicuspid aortic valve (n=1),
primary pulmonary hypertension (n=1) and long
QT syndrome (n=1).

Chest pain: in 190 cases studied, 186
(98%) were considered normal from the cardiac
point of view. In 4 patients, signs of possible
heart disease were found: idiopathic dilatation
of the main pulmonary artery (n=2), mild MR
and short PR interval on the EKG.

Arrhythmia: among the 195 cases referred,
187 (96%) were considered normal, while 8
cases presented pathologic features: Wolf-
Parkinson-White syndrome (n=2), symptomatic
sinus bradycardia, documented supraventricular
tachycardia, frequent ventricular ectopics, ASD,
PVS and short PR interval.

Breathlessness: in 100 cases studied, 93
(93%) were normal and in 7, evidence of heart
disease was found: complete right bundle branch
blockage (n=2), ASD, short PR interval, primary
pulmonary hypertension, AVSD and idiopathic
dilatation of the main pulmonary artery.

Cyanosis: 40 cases were referred because
of this signal, all of whom were normal.

Abnormal chest X-ray: among the 24 cases

referred, 19 (79%) were normal, while 5 were
considered abnormal: dilated cardiomyopathy
(n=2), idiopathic dilatation of the main
pulmonary ar tery (n=2) and mild mitral
regurgitation.

Splitted second heart sound: in the 21 cases
referred because of this possible abnormal
finding, 19 (90%) were normal while in 2,
complete right bundle branch blockage was
documented.

Systemic hypertension: among the 19 cases
referred, 10 (55%) had normal blood pressure,
while in 9 (45%) hypertension was documented.

Regarding the 62 patients referred due to
a variety of reasons such as: history of rheumatic
fever, edema, heart failure, systemic hypotension,
diagnostic opinion, increased S1, syncope,
splitted S1, chest deformity, post-operative follow-
up, unknown cause, red spots, increased S2,
dizziness, religious recommendation, history of
endocarditis, familial heart disease and Down’s
syndrome, 54 (87%) were normal while in 8
(13%) a cardiovascular abnormality was found:
PVS (n=2), VSD (n=2), rheumatic MR, WPW
syndrome, residual post-operative pulmonary
stenosis and residual post-operative aortic
regurgitation.

4) Therapeutic procedures
Seventeen patients (1%) were referred to a

tertiary unit for specific treatment after the final
diagnosis was established. Three cases were
submitted to therapeutic catheterization: 2
pulmonary valvoplasty and 1 PDA occlusion with
a Sideris prosthesis (4). Fourteen cases were
operated on: ductus ligation (n=5), relief of
coarctation of the aorta (n=2), closure of an ASD

Figure 2 - Referral reasons in 2675 children
submitted to cardiologic evaluation.

Sao Paulo Med J/Rev Paul Med 1999; 117(3):101-7.



104

(n=2), closure of a VSD (n=2), correction of an
AVSD (n=2) and relief of subaortic stenosis (n=1).

DISCUSSION

The analysis of our data shows that, at first,
the index of suspected heart disease is high
during the initial pediatric evaluation. The 2675
consecutive cases here presented were collected
during a 39-month period, corresponding to
approximately 68 patients/month, which should
be considered a significant number for a
subspeciality. Regarding this epidemiological
detail, it should be noted that referral to our clinic
is not compulsory, and it is likely that other cases
have been referred to other centers,
characterizing the possibility of choice during
the referral process. Another point which we
believe should be emphasized is that 26% of
the 2675 patients initially evaluated did not
complete the investigation. This is a matter for
concern but, unfortunately, difficult to clarify.
However, it is important from an epidemiological
point of view that this number should be reduced,
considering factors such as the characteristics of
the place where patients are seen, doctor-patient
relationships and also individual problems.

It is well known that the majority of patient
referrals to pediatric cardiology clinics are due
to heart murmurs. As is well-confirmed in the
literature,

1-3
 the innocent murmur, which accounts

for a great number of these referrals, occurs in
aproximately 50% of the normal pediatric
population. Although the origin of these murmurs
is not well defined, its association with
intraventricular fibromuscular bands

5
 is widely

known, especially the musical Still murmur.
6
 These

bands, however, are considered normal
variations and no cause-effect relationship with
the murmur has been demonstrated so far.

7

Our data confirm this information: 70% of
the cases referred to our clinic were due to a
heart murmur. The final analysis revealed that
the great majority of these cases (82%) were
innocent murmurs, meaning absence of heart
disease. This data, in agreement with information
from the literature,

8
 makes us consider two initial

hypotheses: either there is a high degree of
concern about heart disease in the region or there
is a lack of specific knowledge which would allow
the pediatrician to recognize an innocent
murmur. As this diagnosis can be made on strictly
clinical grounds,

9-11
 with a low probability of

error, we may conclude that in the great majority
of our patients, heart disease could have been
ruled out at the first pediatric examination.

It should be remembered, however, that the
diagnosis of an innocent murmur may be very
subjective and influenced by many factors, like
an adequate environment, the organic and
emotional state of the child and the experience
of the investigator. Doubts may arise in some
circumstances, with some authors using the term
‘possibly pathologic’ to describe a murmur.

12
 We

believe these cases should be sent to a pediatric
cardiology examination. Among the 229 (18%)
cases of pathologic murmurs in our material, we
noticed that the majority of them corresponded
to causes usually detected in day-to-day pediatric
cardiology practice: VSD, PVS, AVSD, ASD and
MR. Most of these cases were considered mild
forms of the diseases, with no treatment being
required. However, careful follow-up is
recommended for these patients. Specific details
like long term prognosis of the disease, physical
activity, life insurance, working capacity,
pregnancy and prophylaxis against bacterial
endocarditis require adequate counseling,
depending on the type of heart disease present.

The second most frequent cause of referral

Figure 3 - Incidence of cardiovascular normality re-
lated to the referral reasons in 2675 children with
suspected heart disease.
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(9%) in our material was chest pain. Among the
190 cases studied, 186 (98%) were normal. The
4 abnormal cases were: mild mitral regurgitation
(n=2), idiopathic dilatation of the main
pulmonary artery and short PR interval, and were
incidental findings, not related to the pain itself.
This symptom is very common in general medical
practice and quite relevant due to the significant
incidence of hypertensive and atherosclerotic
disease in society.

13,14
 The identification of

organic disease is not common in this situation,
13

although some forms of heart disease may
provoke precordial pain: severe aortic stenosis,

15

mitral valve prolapse,
16

 hypertrophic
cardiomyopathy,

15
 coronary artery anomaly,

13

pericarditis,
17

 Kawasaki disease
18

 and
arrhythmia.

13
 All these possibilities were ruled

out in our cases due to the absence of compatible
clinical findings. Also, the EKG was normal but,
nevertheless, we believe it should be recorded
in any patient with precordial pain. Our current
policy is to send the patient back to the
pediatrician for further investigation, if necessary.

Suspected arrhythmia was another frequent
reason for referral (9%) among our material.
These children either presented symptoms like
palpitations or had arrhythmia noticed by the
mother and/or pediatrician, usually as an
irregular rhythm. In the 195 cases studied, 187
(96%) were normal, the great majority of them
with sinus arrhythmia on the EKG, a frequent
and benign finding in normal children.

19
 Eight

cases were considered abnormal: ventricular
ectopics requiring medical treatment (n=3);
WPW syndrome incidentally found on the EKG
without documented arrhythmia (n=2);
supraventricular tachycardia (n=2); and
symptomatic sinus bradycardia (n=1).
Characterizing an abnormal rhythm only by
auscultation may be difficult, especially if an
irritable child is being examined. The rhythm
irregularity is usually audible and very often
caused by a sinus arrhythmia, but despite this,
we believe the EKG should always be recorded
in order to rule out rhythm abnormality.

The complaint of breathlessness at rest and/
or on effort was present in 5% of our cases and,

out of the 100 cases analyzed, 93 (93%) were
normal. In 7 abnormal cases the diagnoses were:
atrial septal defect, primary pulmonary
hypertension, atrioventricular septal defect,
complete right bundle branch blockage (n=2),
short PR interval and idiopathic dilatation of the
main pulmonay artery. It should be noted that
only the first 3 cases could possibly have some
relation with the main symptom.

Cyanosis ocurred in 1.5% of our cases as
the main complaint. It is interesting to note that
all the patients were considered normal after
investigation. It is well-known that parents
erroneously associate the purple lips of a crying
child with heart disease, at least in our culture.

Heart disease suspected exclusively as a
result of chest X-ray ocurred in 1% of our patients.
In the 24 cases investigated, 19 were normal
while 5 were labeled as pathological: dilated
cardiomyopathy (n=2), mitral regurgitation (n=1)
and idiopathic dilatation of the main pulmonary
artery (n=2). The first 3 cases had to be followed
up. Pulmonary artery dilatation, a common
finding in daily practice, is usually considered a
benign abnormality, despite a recently reported
serious complication

20
 in one such case. Care

must be taken when interpreting a chest X-ray:
inadequate technique may be responsible for
apparent abnormalities on the film. Total absence
of clinical and/or electrocardiographic
correlation allowed us to consider cases as being
normal.

An interesting semiologic mistake was
detected in our patients: 21 cases were referred
because of a broken-up second heart sound.
Nineteen of them were normal and we may
conclude the physiologic split was not
recognized. In 2 cases a complete right bundle
branch blockage was recorded, which explains
the auscultatory finding.

In the 19 cases referred because of
hypertension, 10 (55%) were normal, and
probably an inadequate cuff size had been used.
Among the 9 cases with  hypertension, 2 had
coarctation of the aorta.

The remaining 2.2% of our cases were
referred because of a wide variety of reasons (see
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Results). Among the 62 cases studied, 54 (87%)
were normal while 8 (13%) had some form of heart
disease: pulmonary valve stenosis (n=2), ventricular
septal defect (n=2), WPW syndrome, mitral
regurgitation, post-operative residual pulmonary
stenosis and post-operative residual aortic stenosis.
The very low incidence of each of the reasons for
referral among this group of patients makes it
impossible to perform a reliable analysis.

The very low index of therapeutic need
found in our material (1%) reflects the relative
benignity of patients’ complaints referred to
the clinic. The 14 cases operated on, as well
as the 3 patients submitted to an interventional
catheterization, had a form of congenital heart
disease frequently classified as “simple”,
usually with a good prognosis. Another fact
which also characterizes the benign aspect is
that the global incidence of heart disease was
14%. For comparison, the experience gained
in the pediatric cardiology outpatient clinic of
the Heart Hospital located in the same city,
where tertiary treatment is routinely offered,
should be mentioned. At this institution, during
a 12-month period, 420 patients were
evaluated for suspected congenital heart
disease. Among them, only 6 (1.5%) cases
were considered normal, with a wide spectrum
of hear t  disease being documented
(unpublished observations). This pattern of
referral is different from the pattern of our
material presented above. The great majority
of the patients referred to the Heart Hospital
had already been seen by a pediatrician and
also by a local cardiologist before being sent
for specific treatment.

In conclusion, we believe the setting up
of a pediatric cardiology outpatient clinic is
justifiable in any large program of pediatric
primary care. The high demand is mainly due
to the inabi l i ty of the pediatr ician to
differentiate between normal and abnormal
hearts. Despite the low global incidence of
heart disease (14%), this number becomes
relevant in analysis on an individual basis.

21

The great majority of our patients were referred
because of a heart murmur, most of them being

innocent. The possibility of heart disease
related to other referral reasons is remote and
invasive therapy is rarely necessary. These data
have been routinely compared through the
years. Part of this material has been published
elsewhere and the results are essentially the
same.

22
  It would be interesting to compare

these results with those from other centres and
different cultures. More detailed studies seem
to be relevant in order to decrease the high
index (26%) of patients who do not return to
the clinic after the first visit. It seems obvious
that a specif ic t raining program for
pediatricians is highly recommended in order
to avoid unnecessary referral.
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RESUMO

Contexto: Durante a avaliação inicial de crianças em nível ambulatorial, o índice de suspeita de cardiopatia pode ser
elevado, particularmente se for considerado que o sopro inocente ocorre em aproximadamente 50% da população pediátrica.
Esse ruído é a causa mais comum de encaminhamento ao cardiologista pediátrico. Objetivo: Relatar a experiência de um
ambulatório de cardiologia pediátrica da rede pública de saúde na região sudeste do Brasil. Tipo de estudo: Análise retrospectiva
de todos os pacientes encaminhados para avaliação cardiológica dentro de um período de 39 meses. Local: Ambulatório de
cardiologia pediátrica da rede pública de saúde. Participantes: 2675 crianças consecutivas procedentes das unidades
básicas de saúde locais e da região, encaminhadas devido à suspeita de cardiopatia. Variáveis Estudadas: Motivo do
encaminhamento, investigação diagnóstica, diagnóstico final baseado no motivo de encaminhamento, procedimentos
terapêuticos. Resultados: Os principais motivos de encaminhamento foram: sopro cardíaco (70%), dor precordial (9%),
suspeita de arritmia (9%) e dispnéia (5%). Entre o grupo total, 695 (26%) casos não completaram a investigação e não foram
incluídos na análise. Foi estabelecido um diagnóstico definitivo relacionado ao motivo de encaminhamento e as conclusões
principais foram: 1) alta incidência de normalidade foi encontrada: sopro (83%), dor precordial (98%), arritmia (97%) e
dispnéia (94%); 2) a presença de cardiopatia foi considerada improvável baseado nos outros motivos de encaminhamento; 3)
14% das crianças foram consideradas anormais e a necessidade de procedimento terapêutico invasivo foi de 1% dos casos.
Conclusões: O estabelecimento de um ambulatório de cardiologia pediátrica na rede pública de saúde parece ser
justificado na região devido à alta demanda encontrada. A baixa incidência global de cardiopatia, com número expressivo
de crianças com sopro inocente, sugerem a necessidade de um programa específico de treinamento básico em cardiologia
pediátrica para pediatras.
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