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Objective—Toaccesstheincidenceof diagnosticerrors
intheinitial evaluation of childrenwith cardiac murmurs.

Methods —Weeval uated our 7-yearsof experiencein
a public pediatric cardiology outpatient clinic. Of 3692
patients who were sent to the hospital, 2603 presented
with a heart murmur and were investigated. Patients for
whomadisagreement existed between theinitial andfinal
diagnoses wer e divided into the following 2 groups: G1
(n=17) with aninitial diagnosis of an innocent mur mur
and afinal diagnosisof cardiopathy, and G2 (n=161) with
aninitial diagnosisof cardiopathy and afinal diagnosisof
anormal heart.

Results—1n G1, the great majority of patients had
cardiac defects with mild hemodynamic repercussions,
such as small ventricular septal defect and mild pulmo-
nary stenosis. In G2, thegreat majority of structural defects
wereinterventricular communication, atrial septal defect
and pulmonary valve stenosis.

Conclusion —A global analysis demonstrated that
diagnostic error intheinitial evaluation of children with
cardiacmurmursisreal, reaching approximately 6% of ca-
ses. The majority of these misdiagnoses werein patients
with aninitial diagnosis of cardiopathy, which was not
confirmed through later complementary examinations.
Clinical cardiovascular examination is an excellent
resour cein the eval uation of children suspected of having
cardiopathy. Immediate outpatient discharge of children
with aninitial diagnosis of an innocent heart murmur
seemsto be a suitable approach.
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A considerablenumber of childrenevauated at adaily
careambulatory clinicweresent to apediatric cardiological
ambulatory clinicto beevaluated for congenital cardiopa
thy. Asalready demonstrated, most patientsare considered
normal after asuitableevaluation. However, asmall number
of patientshave cardiopathy, generally withlower hemody-
namic repercussions®3. Thesenumberstendto bedifferent
at an experienced center wheretheincidenceof congenital
cardiopathy isusually very high*. Theinitial evaluation of
these patientsis usually performed by the general pedia-
trician, and aheart murmur isthemost frequent clinical fin-
ding 223, These casesarethen examined by thepediatric car-
diologit, andtheclinical examinationaonefrequently ena-
blesthedifferentia diagnosi sbetween aninnocent murmur
and apathol ogical murmur, with no need for complementary
tests e,

With the purpose of assessing the level of clinical
accuracy inthecharacterization of amurmur asinnocent or
pathological, clinical investigations* have demonstrated
that therate of agreement betweentheinitial diagnosis(cli-
nica) andthefinal diagnosis(clinical +laboratory tests) may
reach approximately 90%, demonstrating the highlevel of
sensitivity of the physical examination performed by an
experienced pediatric cardiol ogist. Despitethishighindex
of diagnostic agreement, initial and final diagnoses may
differ inapproximately 10% of thecases. Thismay lead to
potentially unfavorable consequences for these children,
becausewehavedischarged patientswithaninitial diagno-
sisof innocent murmur without performing complementary
tests, apart from an el ectrocardiogram. Evenif weconsider
that theerrorsintheinitial evaluation of these patientsde-
monstratesmild formsof cardiopathy, theresultsreported
arebased on experiencewith asmall number of patientst®’,
including ours®, whenwestudied theimportance of nonin-
vasivetestsin childrenwithaheart murmur. With the purpo-
seof verifying theincidenceof diagnostic errorsintheini-
tial evaluationof childrenwithaheart murmur, wereviewed
our experience of 7 yearsin apublic ambulatory pediatric
cardiology clinicin Ribeirdo Preto.
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Methods

Between September 1990 and August 1997, 3692 chil-
dren, initially examinedinthe UnidadesBasicas de Salide
(BasicHealth Units) inthecity of Ribeiréo Preto, weresent
for pediatric cardiologic evaluation. A clinical examination
was performedin all patientsin the dorsal decubitus posi-
tionandinasuitableenvironment, and 2603 patientswere
sent for moreaccurate eval uati on because of the presence of
aheart murmur. All patients underwent el ectrocardiogra-
phy. Chest radiography and echocardiography were perfor-
med in suspected cases (casesthat were not clear on clini-
cal examination) !, and for those cases that were clearly
pathological (patients with a pathological murmur). As
already mentioned 3¢, echocardiography wasnot aroutine
examination, and the cases of innocent murmur studied
werethose sent with areliabl e echocardiogram previously
obtained. These patients were assessed, and the cases
wheredisagreement betweentheinitial andfinal diagnosis
was detected were divided into the following 2 groups:
group 1 (17 patients) with aninitial diagnosisof innocent
murmur and afinal diagnosis of cardiopathy, and group 2
(161 patients) with aninitial diagnosisof cardiopathy anda
final diagnosisof anormal heart.

Results

Of the 2603 cases studied, disagreement between the
initial and final diagnosiswasdetectedin 178 cases(6.7%).

Group 1 (initial diagnosis of innocent murmur and
final diagnosis of cardiopathy) comprised 17 patients
(0.7%), 9femal esand 8 mal es. M ost pati ents (47%) were of
school age, 29% of preschool age and 24% were infants.
Fourteen patients (82%) were sent only because of aheart
murmur, whereas 3 al so had apparently abnormal X-rays, a
history of rheumatic fever, and asuspicion of arrhythmia.
Thefinal diagnosisof these 17 patientswasatria septal de-
fect (ASD), 4 cases(24%); mitral regurgitation, 3 cases(17%);
mitral valveprolapse(MV P), 3cases(17%); Wolff-Parkinson-
White syndrome, 2 cases (12%); and dilated myocardial
disease, small ventricular septal defect (V SD), mild pul-
monary stenosis, mild aortic regurgitation, and idiopathic
dilation of the pulmonary trunk, 1 case (6%o) each.

In 3 cases, cardiopathy was detected based only on
laboratory tests, which demonstrated 2 cases of Wolff-
Parkinson-White syndromediagnosed by electrocardiogra
phy and 1 case of dilated myocardial disease suspected by
X-ray (tab.1)

Group 2 (initial diagnosis of cardiopathy and final
diagnosisof normal heart) comprised 161 patients (6.2%);
102 patients (63%) were mal eand 59 patients (37%) were
female. Most patients (36%) wereof school age, 32% were
inpreschool age, 26% wereinfants, and 6% wereneonates.
Onehundred and thirty-eight patients(86%) weresent only
because of aheart murmur, whereas 23 other patientsalso
had apparently abnormal chest X-rays, 8 patients (5%);
precordial pain, 5 patients(3%); dyspnea, 5 patients (3%);
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syncope, 3 patients(2%); arrhythmiaand ahistory of rheu-
maticfever, 1 patient (0.5%) each.

Theinitia diagnos sof these 161 patientswasV SD, 72
patients (45%); ASD, 30 patients (19%); pulmonary valve
stenosis, 13 patients (8%); aorticvalvestenosis, 11 patients
(7%); subaortic stenosis, 10 patients (6%); dilated cardio-
myopathy, 8 patients (5%); MVP, 6 patients (4%); PDA
patent ductus arteriosus, 5 patients (3%); bicuspid aortic
valve, and mitral regurgitation, 2 patients(1%) each; aortic
coarctation and tricuspid valve prolapse, 1 patient (0.5%)
each (tab.11).

Discussion

It iswell known that heart murmurs are the most
common cause for children being sent to the ambulatory
pediatric cardiology clinic. These murmurs are usually
detected during routine pediatric examinations and the
majority of themareconsideredinnocent™3. Thisdiagnosis
isusually established solely through clinical examination,
without the need of laboratory tests, aslong asan experien-

Table | — Semiologic finding in 17 cases with initial diagnoses of
innocent murmurs and abnormal complementary tests (G1)

N° of cases Semiologic finding Diagnoses — ECO
4 SM PA + norma B2 ASD
3 SM 3 and 4°LICS Mild MR (Doppler)
3 SM 3Pand 4°LICS Mitral prolapse
2 SM PA WPW (ECG)
1 SM PS + abnormal X-ray Cardiomyopathy
1 SM 3 and 4°LICS Small VSD
1 SM PA Mild PS
1 SM PA TAP dilation
1 SM 3 and 4°LICS Mild Ao R (Doppler)

SM-systolic murmur; PA-pulmonary site; B2-2nd sound; ASD-atrial septal
defect; LICS-left intercostal space; WPW-Wolff — Parkinson — White
syndrome; Rx-simple Chest X-ray; VSD-ventricular septal defect; PS-
pulmonary stenosis; AoR- aortic regurgitation.

Table Il — Semiologic finding and clinical suspicion of initial

diagnosis of 161 cases with normal complementary tests (G2)
N of cases Semiologic finding Clinical suspicion

72 SM 3°and 4° EICE VSD

30 SM PA ASD

13 SM PA PS

11 SM AoF AoS

10 SM 3 and 4° EICE Subvalvular AoS

8 Abnormal X-ray Myocardial disease

6 SM Mitra Mitral prolapse

5 SM FP (neonate) Patent arterial channel

2 SM Mitra IM

2 Aortic Click BAV

1 Femoral Pulse O AoCo

1 Tricuspid SS Tricuspid prolapse
AoF-aortic focus; AoS-valvar aortic stenosis; BAV-bicuspid aortic valve;
[J decreased amplitude; AoCo-Aortic coarctation; the others are as expressed
intable I.
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ced pediatric cardiologistisinvolvedin making thediagno-
sis 157, Because of these conclusions and mainly because
of the high cost of laboratory tests®, weroutinely discharge
patients with innocent murmurs without performing any
complementary examinationsother than electrocardiogra-
phy, still routinely performed. However, aswehavealready
mentioned 7, thisclinical diagnosismay bemistakengene-
rally for cardiopathies of small clinical repercussionin
approximately 10% of cases. Recently, we had the opportu-
nity of confirming these observations®, demonstrating that
clinical examination a onemay be extremely sensitivebut
not always absolute in differentiating between innocent
and pathol ogic murmurs. Although this conduct of dis-
charging childrenwithinnocent murmursisbased onwell-
conducted investigations, we should consider that it has
been performedwith arelatively low number of patients. In
thisregard, Newburger et a 7 studied 280 patients, whereas
Gevaet d ®analyzed 100 casesand Smytheet al *studied 161
cases. These 3important studies reached the same conclu-
sion: clinical examinationisthemost useful methodintheini-
tial evaluation of childrensent for heart murmur evaluation.

The present study documents our experiencein 7
yearsof ambulatory carein public hospital sin Ribeiréo Pre-
to, SR, acity with apopulation of 500 million inhabitants.
These patientsareusually sent from 33 primary health care
facilities, situated on the outskirtsof town, toacentral spe-
cialized unit previoudy mentioned?. Basically, wefoundthe
following 2 conflicting situations: childrenwith aninitial
diagnosis of an innocent murmur whose cardiovascular
abnormality was detected in complimentary tests, and pa-
tientswithaninitia diagnosisof cardiopathy that wasnot
confirmed by thetests.

Group | —initia diagnosisof aninnocent murmur and
afinal diagnosisof cardiopathy. Becauseof itshigh preva
lencein healthy children, aninnocent murmur isconsidered
an important theme when discussing cardiopathy in chil-
dren®13, Although complementary tests, apart from el ectro-
cardiography, arenot routinely performedin childrenwith
aninitial diagnosisof aninnocent murmur, the patientsfrom
thisgroup had already undergoneappropriatetests. Inthis
situation, wefound 17 (0.7%) patientswithaninitial diag-
nosisof aninnocent murmur and abnormal examinations.
Although the individual analysiswastaken into con-
Sideration, webdlievethat thisnumber reflectsavery smdll
incidence in ahigh-risk group, and these children would
have been discharged if these tests had not been perfor-
med at that time. Additionally, examining these patients
carefully, wefoundthat 5 of them may beconsidered normal.
Three children had mild mitral regurgitation, 1 had mild
aorticregurgitation, exclusively diagnosed by Doppler echo-
cardiography, and one had idiopathic dilation of the pul-
monary artery trunk, whichisusually considered anormal
finding, in spiteof therareoccurrenceof complications®. Itis
important to point out that the patient with a history of
rheumatic fever did not have aortic regurgitation according
to theechocardiogram, which, neverthel ess, may occur.

Excluding these 5 patients, 12 patients (0.4%) had a
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diagnosis of cardiopathy. We stress that all these defects
lead to small hemodynamic consequences for these pa-
tients, and lower long-term complications, apart fromthe
case of dilated myocardial diseasewith anuncertain prog-
nosis. In conclusion, if these groups of patients had their
diagnosis established, based only on theinitial diagnosis
of innocent murmur, and had beenimmediately discharged,
therisk of complicationsin the short- and medium- term
follow-up would be very low but real, because defectslike
smdl VSD, MVP,smal ASD, mild pulmonary stenosis, and
asymptomatic Wolff-Parkinson-Whitesyndromeareconsi-
dered low-risk diseases.

Group 2—initia diagnosisof cardiopathy not confir-
med by complementary tests. One hundred sixty-one
(6.2%) casesweredetected, demonstrating that initialy car-
diopathy wasexcessively diagnosed. A detailed analysisof
thisgroup showed that theinitial diagnosisof cardiopathy
may have been modified if the patients had been reexami-
ned. For example, patientsinitially suspected of having
small VSD (n=72) or subaortic stenosis(n=10) correspon-
ded to morethan 50% of thisgroup and represented asitua-
tion wherethe diagnosi swas established based on the pre-
senceof innocent Still murmurs, which can, sometimes, be
similar to that found in these 2 defects. Another situation
frequently found is children with systolic murmursin the
pulmonary area. In43 of our patients, ASD or mild pulmona:
ry stenosis was suspected based on the presence of this
murmur, whichwasnot confirmed by complementary tests.
We must remember that this murmur isthe second most
common typefound in children and the possibility of mis-
diagnosis with ASD or mild pulmonary stenosis has
already beenreported 2. Aninteresting aspect of our study
wasthe presumed diagnosis of dilated myocardial disease
based exclusively on X-ray findings that were not confir-
med by echocardiography. Theapparent cardiomegaly was
attributed toinadequate examination techniques.

Despiteall theseconsiderations, it isclear that diagno-
sisof cardiopathy was excessively made in this group of
patients, leading to further investigationsthat could have
been avoided, and that could had had aphysiol ogical impact.

In conclusion, the possibility of misdiagnosisin the
initial clinical evaluation of children referredtothe hospital
because of cardiac murmursisreal, reaching approximately
6% of cases, and, inour experience, thegreat mgjority of them
arein patientswith aninitial diagnosisof cardiopathy not
confirmed by complementary tests. The group with poten-
tialy deleteriouscomplications(initial diagnosisof innocent
murmur and abnormal examinations(group 1) wasvery small
(0.7%), and thediagnosed pathol ogieshad small hemodyna:
mic repercussion. It isalso important to recognize the pos-
sibility of occasionally finding cardiopathy through comple-
mentary tests, asin 2 patientswith Wolff-Parkinson-White
syndrome, and 3 patientswithinnocent murmursand mitral
valve prolapse detected by echocardiography.

The costs of a diagnostic investigation should be
considered, especialy in our country and primarily inthe
public health services. Wewould like to conclude that an
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appropriateclinical cardiovascular evaluation might bean
excellent instrument in the evaluation of children with a
suspicion of cardiopathy . Data here presented demons-
trate, as already discussed V', that congenital cardiopathy
tendsto beexcessively diagnosed, leading totheneed for a
careful evaluation beforethediagnosisof acertain cardio-
pathy isreached. Immediate outhospital dischargeof chil-
drenwithinnocent murmursseemsto bean acceptableprac-
tice. Institutionsinvolved in graduate and postgraduate
studiesmust stresstheimportanceof clinical examinationin
theevaluation of children suspected of having cardiopathy.

Criticismsof thestudy: theinvestigationisnot original,
because previous publications have a ready addressed the
theme. However, the great number of patients and the
absenceof asimilar study inour country maketheinvesti-
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gationrelevant, considering our social characteristics. The
pragmatism exposed in clinical conduct, inherent to the
resultsfound, may becriticized; however, itissupported by
theimpossibility of performing echocardiography inal the
childrenreferredto ahospital with asuspicion of cardiopa-
thy. In other centers, such conduct may be possible; howe-
ver, the patients have already been evaluated. Despitethe
relative benignity of the cardiopathiesfoundingroup 1, the
number of patientsissmall. A great number of patientsin
the study with aninitial diagnosisof aninnocent murmur
did not undergo echocardiographic study, and that can
potentialy reved astructural defect. Progpectiveechocardio-
graphicinvestigationwithagreater number of childrenwith
aninitial diagnosisof aninnocent murmur may strengthenthe
results and the suggested approach with these patients.
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