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Tetralogy of Fallot is known as the most common
cyanotic congenital heart disease and has a prevalence of
10% of all congenital heart diseases. Although many other
heart anomalies may coexist, the association of tetralogy
of Fallot and hypertrophic cardiomyopathy is extremely
rare. We report this association in a 15-month-old female,
cyanotic since birth, in her first hospital admission for
diagnosis and treatment of recurring cyanotic crises. In
addition, a review of the literature and of the problems
related to the treatment is provided.

Tetralogy of Fallot may beassociated with many other
congenital heart diseases, such as atrial septum defects,
pulmonary valveanomalies, atrioventricul ar septal defect,
coronary artery anomalies, somevenousdrainage anoma-
lies, especialy persistence of the left superior venacava,
and, rarely, anomalies of theleft heart, such asleft ventri-
cular hypoplasiaand aortic valve anomalies. Tetral ogy of
Fallot may be part of some genetic syndromes, such asthe
following: Down's, Klinefdlter’ s, Di George, Goldenhar’s,
Robinow’ s, Shprintzen, conotruncal anomaly, and Cantrell
pentalogy. Tetralogy of Fallot may also be associated with
theuse of teratogens, such astrimethadione, thalidomide,
and phenylketonuria®. Whenit occursisolated, itisrarely
familid *2,

Hypertrophic cardiomyopathy has been described as
aprimary disorder of the cardiac muscle, typically isolated,
although some rare reports exist of its association with
septal defects, coarctation of the aorta, and pulmonary
valve stenosis, which is part of the Noonan’s syndrome.
Onecaseof itsassociationwith Friedreich’ sataxiahasbeen
reported. In approximately 60% of thecases, atypica gene-
tic transmission, autosomal dominant, existsS.
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Theassociation of these 2 heart diseasesisextremely
rare, and, in human beings, only 2 reports(3 cases) existin
Englishand 2 others(3 cases) in French &°,

Case report

The patientisa15-month-old mulatto femal e natural
and coming from Itapagé, inthenortheastern Brazilian state
of Ceard, withahistory of being bornfromanormal ddlivery
inthe seventh gestational month from a22-year-old mother.
Althoughthe pregnancy wasundesired, themother denied
the use of abortive drugs, medications, and the occurrence
of diseasesduring gestation. No diabetesmellitus, cardiac
anomalies, or sudden desth existed in thematernal familial
history, but the paternal history was completely unknown.
Themother did not know the newborn’ sweight at birth, nor
her physical examination then, but reported that the new-
born wasdischarged cyanotic and dyspneic on her second
day of life. Theinfant was severely undernourished and
difficult tofeed. Themother denied respiratory infections.
Shereported worsening of the cyanosisand appearance of
dyspneaafter crying. These manifestationssubsided spon-
taneously. The mother also reported that the crisesbecame
morefrequent, which madeher look for medical assistance.

Onhospital admission, thephysical examinationrevea
ledanextremdy cyanatic, dyspneic (FR60mpm), afebrile pae,
irritated on handling, and undernourished child (weight: 6,300
g) withasgnificant motor deficit and absence of speech. The
thorax showed anincreased anteroposterior diameter, sternal
bulging, preserved thoracic expandability, and physiological
pulmonary auscultation. Cardiac auscultation evidenced a
heart rateof 140bpm, regular rhythm, cardiac soundsof normal
intensity,andasystolicmurmur audibleintheentireleft ternal
margin. Theabdomenwasflabby, had novisceromegdies, and
arightinguinal herniawasevidenced. Thepul seswerenormal.
Thechilda sohad clubbing of thefingersand her nailslooked
liketheglassof awatch.

Onadmission, theel ectrocardiogram showed sinusta:
chycardiaand right atrial and ventricular hypertrophy. The
chest X-rayson the left posteroanterior and lateral views
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revesl ed cardiomegaly and areductioninthepulmonary flow.
The echocardiogram showed tetralogy of Fallot associated
withsevereasymmetric septal hypertrophy (figs. 1to4).

During hospitalization, cyanotic criseswere observed
andreverted with theusual treatment.

Propranolol (2 mg/kg/day) was started orally, aswas
thetreatment for theother pediatricintercurrent events. The
patient underwent palliativesurgery (systemicto pulmonary
artery anastomosis) and evolved with markedimprovement
in the cyanosis. The postoperative echocardiogram sho-
wed that the systemi c-pulmonary shunt was patent.

On follow-up at the age of 2 and one-half years, the
child continued to be mildly cyanotic and dyspneic, but
with no cyanotic crises, and wasgainingweight, although a
weight-height deficit persisted. The patient also showed
great motor progress, wasableto communicateusingsimple
words, andwasontreatment with oral propranolol (4 mg/kg/
day). The shunt was adequate.

Discussion

In English, we found the report of 3 patients with
tetralogy of Fallot associated with hypertrophic cardiomyo-

Fig. 1-Intheparasternal long-axisview, amarked septal hypertrophy with perimem-
branous ventricular septal defect and aortic override of lessthan 50% is observed.

Fig. 2—Inthetransverse view of the ventricles, amore marked septal hypertrophy is
seen as compared with the posterior wall.
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Fig. 3—Inthe parasternal short-axis view, deviation of theinfundibular septum to
theright ventricular outflow tract is seen, causing severeinfundibular stenosiswith
confluent pulmonary trunk and arteries.

pathy. One patient wasa 13-year-old adolescent male, with
ahistory of dyspneaand cyanosis, whose condition had
worsened in the 4 months preceding the report, and who,
after the hemodynamic study, beganto haverepetitivecya
notic crises. The patient underwent asuccessful aortopul -
monary shunt on an emergency basist. Theother 2 patients
werenewborninfantswith multiple congenital malforma-
tions, who required asystemic-to-pulmonary artery anasto-
mosis. Oneof thelatter patientswas 3 and one-half yearsold
at thetimeof thereport, wason chronic use of propranolol,
andtheaother, also on chronic useof propranolol, died sud-
denly at theage of 10 months’.

Inthe French literature, wefound 2 studies. Thefirst
study wasabout anewbornwith multiplecongenital malfor-
mationsdiagnosed on echocardiography onthe 10th day of
life, who, because of mild cyanosis, wasfollowed up until
the age of 5 months, when, after aggravation of the symp-
toms, underwent ahemodynamic study and treatment with
propranolol. Initially, considerableimprovement wasobtai-
ned, but later, the septal hypertrophy worsened, and at the
age of 22 months, treatment with verapamil was started®.
The second study was about 2 adol escents aged 14 and 15

Fig. 4—Intheapica 4-chamber view, severe asymmetric septal hypertrophy isevident.



Arq Bras Cardiol
2003; 80: 217-9.

years. Thefirst patient had a hemodynamic diagnosis of
pulmonary atresiawith ventricular septal defect associated
with left ventricular concentric hypertrophic cardiomyo-
pathy, which evolved to heart failure, and the patient was
treated with digitalisand diuretics. The second patient, who
had been hemodynamically diagnosed with tetralogy of
Fallot associated with left ventricul ar diffuse hypertrophic
cardiomyopathy, underwent definitive correction of thete-
tralogy of Fallot with muscleresection and diedinthe pos-
toperative period dueto cardiogenic shock®.

Theclinical treatment of tetralogy of Fallotincludesan
acuteapproachtothecyanotic crisesand prophylaxiswith
propranolol in patientswho arenot consi dered good candi-
datesfor surgical treatment. Intetralogy of Fallot withafa-
vorableanatomy, total surgical correctionisthetreatment
of choice. When surgery isnecessary in patientswith an
unfavorable anatomy, apalliative procedure with asyste-
mic-to-pulmonary artery anastomosisis performedtoin-
crease pulmonary blood flow 22,

Theclinical findingsin patientswith hypertrophic car-
diomyopathy varies. Some patients may deteriorate pro-
gressively or die suddenly; others, however, may remain
stablefor many years. The beginning of symptomsduring
childhood is considered a poor prognostic signal. The
treatment of choice of asymptomatic child with hypertro-
phic cardiomyopathy i sthe adrenergic beta-blocker dueto
its sympatholytic effect. This medication, however, does
not have any effect on hypertrophy progression and does
not eliminate the risk of sudden death. Calcium channel
blockers are another effective alternative. Verapamil is
associated with an increase in sudden death in children
under theageof 1 year, and, therefore, isnot recommended
inthisagebracket. Itsusein other children with hypertro-
phic cardiomyopathy still requires deeper investigation.
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Patientswith arrhythmias should betreated, and amiodaro-
ne has been suggested as more effectivethan verapamil in
reducing ventricular arrhythmias. ltsusehasbeen limited to
childrenwithrefractory or lethal arrhythmiasduetotherisk
of severe secondary effectswithitschronic use. Inpatients
with bradycardia, maintenance of atrial synchrony witha
pacemaker isimportant. Surgical treatment has been re-
served for patientswith severe symptoms, with gradients of
50 mmHg or grester, when medicamentoustherapy doesnot
provide adequaterelief. Theuse of dual-chamber pacema
kers has been proposed as an alternative to surgical treat-
ment with clinical and hemodynamic improvement. The
efficacy of thistreatment during childhood is currently
being assessed in severa centers. When medical therapy
fails, another alternativeisheart transplantation 4°.

Management of patientswith tetralogy of Fallot asso-
ciated with hypertrophic cardiomyopathy differs greatly
fromthat of patientswith tetralogy of Fallot alone, whose
clinical and surgical management based on safeevidencein
most cases assures good long-term results. The prognosis
of patientswith hypertrophic cardiomyopathy, however, is
poor, mainly when the symptomsappear during childhood
asalready mentioned.

Inour case, wechosepalliative surgical treatment with
systemic-to-pulmonary artery shunt and maintenanceof the
therapy with propranolol, adeguateto the pharmacol ogical
treatment of the 2 heart diseases, because we observed a
better prognosisin the preceding cases undergoing this
management.

In conclusion, the recognition of tetralogy of Fallot
associated with hypertrophic cardiomyopathy is of great
importance, because of thetherapy, which hasnot yet been
totally established, making the surgical approach difficult,
and because of thestill unknown long-term prognosis.
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