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Beginning with a patient presenting with an atrial
septal defect (ASD) of the secundum type, the genealogy
was identified in four affected individuals who belonged
to three successive generations of the same family. The
defects were visually confirmed in all individuals and were
found to be anatomically similar. No other congenital
malformations were present in these individuals. The
genealogy was identified in 1972, when ASD recurred in
two generations, and it was concluded that the mecha-
nism of transmission was autosomal recessive.

The fifth individual, identified 21 years later, and
having an anomaly identical to that of the others, was the
child of a couple who had no consaguinity and whose
mother was a member of the previously studied genealogy.

Considering the absence of phenotype in the parents
and the rarity of the ASD gene in the general population,
the occurrence of the uniparental disomy for this family
nucleus, and the same autosomal recessive mechanism of
transmission by this affected individual is possible.

This study reports the familial occurrence of ASD by
genetic mechanisms of transmission, emphasizing the
necessity for genetic-clinical studies in members of the

familial nucleus in order to detect new carriers, who
usually are asymptomatic, thereby allowing for early and
adequate treatment of individuals who may be affected.

Theincidence of congenital heart diseases varies
depending on the use of different diagnostic methods by
different authors. From 1946t0 1953, 6053 children, inclu-
ding tillbornsand newbornsweighing >500g, were seen at
the Presbyterian Medical CenterinNew Y ork. Fifty casesof
congenital heart diseasewerepresent, whichrepresentsan
overall incidenceof 8.3 per 1000, varying from 7.7%in still-
borns and those who died in the first month to 6 in 1000
among thoseliving morethan amonth.* At our institution,
Saldanhaet a 2found anincidenceof 3.4% of malformations
in general among children born alive in the Hospital das
Clinicas da Faculdade de Medicinada USP, Sao Paulo,
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Brazil. Theincidenceof cardiacanomalieswas2.37 per 1000.
Indey 2 reportsanincidenceof 6in 1000 of thoseborn alive.
Campbell “ believesthat 10% correspondto ASD, givingan
incidenceof 0.6 per 1000 ASDsat birth.

Thedistribution of congenital heart diseases varies
among different age groups; therefore, the prevalenceis
different from the incidence observed at birth. Campbell 4
discussed thissubject and compared hisdataabout the pre-
ferentia incidenceinrelationto sex, withthat of Mac Mahon
et a Sand Calgren ¢, with the prevalencereported by Keith et
al."For ASD, theincidenceat birthis1:1,anditreaches2:1in
theadult age, whichistheprevalence of the disease.

Congenital anomalies, including congenital heart
diseases, may be the result of endogenous abnormalities,
that is, genetic abnormalitiesthat occur either in microsco-
pic or chromosomal anomaliesor in submicroscopic or ge-
netic anomalies. Onthe contrary, exogenousabnormalities
represented by external teratogens, such as radiation or
evenvira infection during embryogenesis, can causeiden-
tical anomalies (phenocopiesand genocopies).

Few studiesexist that demonstratethefamilial recur-
renceof ASD. Courter et al & pioneersreporting therepe-
tition of ASD without the association of other congenital
heart abnormalities, included L utembacher’ ssyndromein
their publication. Althoughit can not be proved that they
werethefirst onesto do so, the lack of previous reports
identifiesthis asaseminal contribution. Gansslen et al °
studied 68 pedigree diagrams from various congenital
heart diseases and described the existence of evidence of
recessivetransmissioninsomeof them, particularly those
with patent ductus arteriosus and ASD. Courter et al &
reported two sisterswith the clinical diagnosis of ASD
without the association of other congenital heart defects.
Atthesametime, rheumatic mitral regurgitationwasfound
in both sisters, and they were reported as having L utem-
bacher’ ssyndrome. Carleton et al *°, based onthe presen-
tation of asinglefamily, concluded that the mechani sm of
transmission was recessive; Howitt, ** also based on the
presentation of asingle genealogy, concluded that the
typeof transmissionwasdominant; Noraet al *2concluded
that the mechanismwasmultifactorial; Zetterqvist etal
agreed that the transmi ssion was dominant based on three
genealogies and Volti et a “concluded the transmission
was dominant.
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InhisPhD thesis, Ferreira®>performed agenetic-clini-
cal study of theisolated ASD of the secundumtypein8ge-
neal ogies and, dueto the series of patientsand the metho-
dology used, he concluded that transmission was autoso-
mal recessive.

The present study reports the occurrence of afifth
carrier of anidentical anomaly, detected inthethird conse-
cutive generationin the same geneal ogy.

IN1972, agenetic-clinical study of isolated ASD of the
secundum type was conducted at UNIFESP (S&o Paulo,
Brazil) and the present geneal ogy was sel ected fromamong
the eight studied genealogies.

Theaffected individual (111-9) (fig. 1), presentingwith
an ASD with significant hemodynamic compromise, was
admitted to surgery, and the defect and its characteristics
wereconfirmed at surgery. Starting withthispatient, 24 indi-
vidual sfrom this pedigree diagram were examined. They
underwent routineclinical examinations, including el ectro-
cardiogram (ECG) and chest X -ray. Whentherewasasuspi-
cionof acardiac defect, the pati ent wasrequired to undergo
ahemodynamic study. Three other patientswere then de-
tected as having ASDs and underwent surgery, which de-
monstrated anidentical defect.

In 1993, another patient with congenital heart disease
wasadmittedto UNIFESP, After aclinical examination, ECG,
chest X-ray and echocardiogram, the recurrence of ASD
wasdemonstrated, whichwasconfirmed by surgery to be of
thesameanatomical typefoundintheother patientsinthe
same geneal ogy withthedefect. Beginning from thispati-
ent, parents and siblingswere studied using the same me-
thodol ogy, and further recurrenceswere excluded.

Inmedicine, inorder totreat any disease adequately, its
etiology must be determined and thisisusually very diffi-
cult for any congenital defect. Asreported by Gordon
who compared the mortality rate between deaths from
diarrheaand congenital defectsfrom 1910to 1965, aninver-
sion has occurred in the relative importance of these two
conditions as causes of desth.

When heart diseasesare considered, becauseitisvery
difficulttoelucidatetheetiol ogy of congenital heart diseases
and becausethere hasbeen amajor improvement in primary
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Fig. 1 - Pedigree diagram demonstrating the recurrence of atrial septal defect of thefossa
ovalis typeinfiveindividualsof threegenerations.
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and secondary prevention of acquired heart diseases, whose
etiology isusually well defined, the genetic-clinical study of
congenital heart diseasesbecomeseven morerel evant.

Themain objectiontotheacceptanceof agenetichypo-
thesisfor congenital heart diseases was raised by studies
among twins, which were performed in away that can be
criticized %, Inmonozygotictwins, identical intheir genetic
congtitution, ahigher occurrenceof heart diseasesshould be
found when compared with dizygotic twins, who are just
brothersor sisters of the same age. These studies, however,
did not demongtratethisdifference. Noraet a %, however,ina
review of therelated literature, demonstrated that theresults
in twins support the genetic hypothesis for explaining
congenital heart diseases. Eighty-eight monozygotic, 104
dizygotic and 78 twins in whom zygosis had not been
previoudy established, werefound. Thirty-six monozygotic
and 41 dizygotictwins(amuch smaller number thantheone
initially obtained) inwhom thediagnosesof the zygosisand
of theheart diseasewereaccurate, were sel ected and some of
their patientswere included. Among these twins, concor -
dancewasmuch greater than that obtai ned by thepreviously
cited authors, being 25% for monozygotic and 4.9% for
dizygotic. With these results, genetic influence became
evident, and the importance of the environment in deter-
mining congenital heart disease becameincontestable.

Analyzing the observed recurrence in the present
geneal ogy one can observethat only onehorizontal lineis
present, which affected both femal esand mal es. Consan-
guinity was also present, thus suggesting an autosomal
recessive mechanism. In the genetic-clinical study
including the eight @ geneal ogies, the recurrence of
defects of the atrial septum among brothers of patients
with the defects was 11.5%, standard deviation 6.3%,
when only patientswho had adefinite confirmation of the
defect wereincluded, and 16.7%, standard deviation 6.8%,
when dead brotherswith the possibility of havingan ASD
Bwerea soincluded. Itisnoteworthy that theseresultsdo
not differ significantly from the expected proportionsin
recessive transmission, that is, three normal individuals
for each affected person.

It must al so betaken into consideration that thisisthe
complement of apreviousstudy, wheresix moregeneal ogies
wereanayzed by thesamemethodol ogy and, a that time, the
above mentioned geneti c mechanismwas established .

Therecurrenceof ASD infivepatientsinasinglege-
neal ogy callsattention to agenetic etiol ogy, evento obser-
verswho arelessfamiliar with genetics. This possibility
becomes even more evident when the incidence of the de-
fectinthegenera population (6:10000)“iscompared with
thesignificant recurrencein the present geneal ogy. Onthe
other hand, it should al so be noted that the defect wasiden-
tical inall affected persons, emphasizing oncemorethege-
netic etiology.

Theimportanceof thegenetic-clinical study of patients
with congenital heart diseases, hereexemplifiedby ASD, is
demonstrated by the identification of new patientswho are
detected by asystematic approach. Petient 111-7, for example,
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died several years ago without a diagnosis suggestive of
congenital heart disease (based oninformation obtainedfrom
closerelatives) and with signs suggestive of hypertensive
cardiomyopathy. Reviewing his hospital fileswas very
helpful because they were very precise, and included a
detailed description of the necropsy findings; not only the
presence of the defect was mentioned, but therewasaso a
description of itsanatomical characteristics.

Patient I11-8, born from the same consanguineous
couple, wasnot awareof any cardiac problem, wasasymp-
tomatic and the diagnosi swastheresult of asystematicin-
vestigation that was carried out in this study.

The use of information obtained from hospital files
and even from death certificates may, sometimes, be
criticized because such documentsarenot alwaysvery pre-
cise. Theconsequent distortionssecondary to animprecise
diagnosis do not allow thisinformation to be accepted
without vigorousanalysis, which may |ead to underestima-
tion. Thishappened to one of our cases. Patient |11-13was
asymptomatic, led an activelife and was not aware of any
cardiac problem. Hishospital filesduring oneadmissionfor
aminor surgery, described anormal heart examination. Ho-
wever, when hewasexamined during thisstudy, particular
attention was paid to the detection of acardiac defect and
theclinical diagnosisof ASD wasmadeand then confirmed
by surgery. Finally, therecurrencein patient V-3, whowas
sent to our institution with the diagnosis of an ASD (later
confirmed by surgery), should be mentioned.

Theidentification of thefifth affected patient, bornto
ayoung, honconsanguineous couple, lead to the clinical
evaluation of hisparentsand sister, aswell astoevaluation
by ECG, chest X-ray and echocardiogram, and they were
considered normal individuals.

Thenew recurrence made usreconsider theautosomal
recessive mechanism, which had been previously admitted,
becausethe progenitorswere not consanguineous. For this
transmission to occur, becausethe parentsdid not havethe
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phenotype of ASD and according to classical knowledge
onrecessivetransmission, it would be necessary for bothto
be heterozygotic of the gene. According to the pedigree
chart, (figure 1) thiswould only be possiblefor the mother,
withavery low probability for thefather of theaffectedindi-
vidual, considering thefrequency of thegeneinthegeneral
population. The coherent explanation for thefact isbased
on the hypothesis of the occurrence of the phenomenon of
uniparental disomy. Thismechanism, appliedto thispedi-
greechart, would alow that only themother of the V-3 pati-
ent, althoughwith anormal phenotype, hadthe ASD genein
heterozygosis.

Uniparental disomy isaphenomenon that has been
considered to explain the occurrence of recessive autoso-
mal diseasesin carriersinwhomonly oneprogenitor ishete-
rozygotic for the genein question?. Thismechanism can
result from the correction of atrisomy inaninitial period of
the embryological development, when two chromosomes
from the mother (carrying the gene of the defect) and one
fromthefather contai ningthenormal gene(whichwouldbe
eliminated), would be present. Another possibility would be
there-establishment very early in pregnancy of thedisomic
stagefromamonosomy of thematernal chromosome, where
the gene of the defect would be allocated, by the duplica-
tion of asingle chromosome, characterizing anisodisomy
of thischromosome.

Independent of thetheoriesthat may justify therecur-
rence of the defect, it isimportant to emphasizethat, inthe
long-term, asthe fourth generation entersthe reproductive
age and, taking into consideration that the observed pene-
trance and expression in the present pedigree diagram, it
wouldbeessentia toperformagenetic-clinical evaluationto
identify new affected patients. Itisimportant toemphasizethe
necessity to search for new carriers, not only for amore
precocious secondary prevention, but also to do primary
prevention through genetic counseling in all situations
where ASD seemstooccur inasporadicform.
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