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RESUMO

A transposicdo corrigida das grandes
artérias, L.-TGA, é uma doenga congénita
rara, que aparece em menos de 0.5% dos

doentes com cardiopatia congénita. A taxa de
sobrevivéncia e a idade na altura do
diagnéstico sdo varidveis, dependendo
sobretudo do tipo de lesdes associadas. Os
autores apresentam o caso clinico de uma
jovem a quem, aos 24 anos de idade e num
ecocardiograma de rotina, foi diagnosticada
transposi¢do corrigida dos grandes vasos e
coarcta¢do da aorta, uma associagdo pouco
comum. Sdo descritas caracteristicas
observadas nos exames auxiliares de
diagnéstico efectuados (ecocardiograma com
Doppler, radiografia tordcica,
electrocardiograma e cateterismo cardfaco)
consideradas importantes para o diagnéstico
da situagdo clinica em causa.
Adicionalmente, os autores fazem uma breve
revisdo da literatura sobre a L-TGA e a sua
associacfio com a coarctacdo da aorta.

Palavras-Chave
Transposi¢do congenitamente corrigida das grandes artérias;
L-TGA; Coarctagdo da aorta; Cardiopatia congénita

Introducio

Atransposigéo corrigida dos grandes vasos,
L-TGA, é uma lesdo congénita acianética
na qual o ventriculo direito (VD) morfolégico
estd & esquerda e o ventriculo esquerdo (VE)
morfolégico estd a direita. O retorno venoso
sistémico vai da auricula direita através da
valvula mitral para o VE e esvazia para a arté-

ria pulmonar (AP). O sangue oxigenado vindo

ABSTRACT

Congenitally corrected transposition of
the great arteries and aortic
coarctation — an uncommeon association

Congenitally corrected transposition of the
great arteries, L-TGA, is a rare abnormality
accounting for less than 0.5% of clinically
apparent congenital heart disease. Age at
time of diagnosis and survival rate are
variable and depend mostly on associated
anomalies. The authors present a clinical
case of a twenty-four-year-old woman in
whom, in a routine echocardiogram,
congenitally corrected transposition of the
great arteries and aortic coarctation were
diagnosed, an unusual association. They
describe the results of complementary exams
(echocardiography, chest X-ray,
electrocardiogram and cardiac angiography)
that they believe to be useful for the correct
diagnosis of this clinical situation.
Additionally, the authors make a brief review
of the literature relevant to the case.
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Introduction

Congenitally corrected transposition of the
great arteries, -TGA, is an acyanolic con-
genital lesion in which the morphological right
ventricle is located on the left and the morpho-
logical left ventricle on the right. Systemic ve-
nous return goes from the right atrium to the
left ventricle via the mitral valve and then
empties into the pulmonary artery. Oxygenated
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dos pulmdes retorna a aurfcula esquerda (AE)
e através da vélvula tricispide (VT) para o VD
que conecta com a aorta .

Apesar de ndo haver perturbacio fisiol6gica
na circulacdo pulmonar e sistémica, uma vez
que o sangue flii numa sequéncia eficaz, fre-
quentemente coexistem anomalias cardiovascu-
lares que podem causar cianose .

A comunicacdo interventricular (CIV) e a
estenose pulmonar sdo associa¢des comuns @,
mas a coarcta¢do da aorta foi raramente docu-
mentada 9.

Caso Clinico

Mulher de 24 anos, escriturdria, assintoma-
tica do ponto de vista cardiovascular. Antece-
dente de sopro cardiaco identificado na infan-
cia, o qual nunca tinha sido investigado.

Em Margo/03, foi-nos enviada pelo gine-
cologista assistente para realiza¢do de ecocar-
diograma, através do qual se identificou a pre-
senca de transposi¢io congenitamente corri-
gida das grandes artérias e de coarctagdo da
aorta. No plano apical de quatro cAmaras (Fig. 1,
imagem superior), era notéria a disposicdo
invertida dos ventriculos e a discordincia auri-
culo-ventricular, tendo como elementos de re-
feréncia a banda moderadora do VD e a sua
trabeculagdo, a inser¢do mais apical da vélvula
tricispide bem como a ancoragem de um dos
seus folhetos ao nivel do septo inter-ventricu-
lar, e a drenagem venosa pulmonar caracteris-
tica da auricula esquerda. Uma ligeira rota¢do
a partir daquele plano, desvendava a AP, a
qual se encontrava em continuidade com o VE
morfolégico (Fig. 1, imagem inferior). A obser-
vaco ao nivel da janela supra-esternal (Fig. 2,
imagem superior) evidenciou a presencga de
coarctacdo da aorta distal & emergéncia da ar-
téria subcldvia esquerda, sendo o gradiente
mdximo determinado por Doppler de cerca de
46 mmHg (Fig. 2, imagem inferior). Adicional-
mente € de referir a existéncia de uma insufi-
ciéncia tricispide ligeira e a auséncia de
shunts intra-cardfacos.

A avaliagdo clinica posteriormente efectua-
da evidenciou a presenca de um sopro holos-
sistélico intenso audivel em todo o precérdio,
bem como ao nivel do espago inter-escapular.
Foi igualmente detectada hipertensdo arterial
com um fndice tornozelo-braco inferior a 1 (TA
no brago direito de 162/75 mmHg e TA na
perna direita de 129/76 mmHg), sem redugao
substancial dos pulsos femorais.

blood from the lungs flows to the left atrium
and via the tricuspid valve to right ventricle,
which is connected to the aorta®.

Although there is no physiological pertur-
bation of pulmonary or systemic circulation,
due to the fact that blood flows effectively,
there are often coexisting cardiovascular ano-
malies which may give rise to cyanosis®.

Ventricular septal defect and pulmonary
stenosis are common associations ?, but aortic
coarctation has rarely been reported ¢,

Case Report

A 24-year-old woman, a clerical worker,
without cardiovascular symptoms, had had a
cardiac murmur identified in infancy, but this
was never investigated.

In March 2003, she was referred to our de-
partment by her gynecology consultant for an
echocardiogram, which revealed congenitally
corrected transposition of the great arteries and
aortic coarctation. In 4-chamber apical view
(Fig. 1, top), inversion of the ventricles and
atrioventricular discordance are clearly visible,
taking as reference points the moderator band
of the right ventricle and its trabeculation, the
more apical position of the tricuspid valve, the
anchorage of one of its leaflets to the interven-
tricular septum, and the characteristic pulmo-
nary venous drainage of the left atrium. Slight
rotation of the view revealed the pulmonary ar-
tery in continuity with the morphological left
ventricle (Fig. 1, bottom). Observation via the
suprasternal window (Fig. 2, top) showed aor-
tic coarctation distal to the emergence of the
left subclavian artery, with a maximum Dop-
pler gradient of 46 mmHg (Fig. 2, bottom). In
addition, mild tricuspid regurgitation was no-
ted, but no intracardiac shunt.

Subsequent clinical examination revealed a
loud pansystolic murmur audible throughout
the precordium and between the scapulae. In
addition, hypertension was detected, with an
ankle-arm index of less than 1 (pressure in the
right arm of 162/75 mmHg and of 129/76
mmHg in the right leg) with no significant re-
duction in femoral pulses.

The chest X-ray in anteroposterior view was
consistent with a diagnosis of L-TGA, showing
straightening of the upper part of the left bor-
der of the cardiac silhouette secondary to the
parallel disposition of the great vessels, no
pulmonary artery arch, and normal pulmonary
vascularization.

The electrocardiogram revealed sinus
rhythm, right atrial dilatation, Q waves in leads




A radiografia tordcica em incidéncia an-

tero-posterior era congruente com o diagnés-
tico de L-TGA, verificando-se rectilinizacdo da
porcdo superior do bordo esquerdo da silhueta
cardiaca secunddria a disposi¢do paralela dos
grandes vasos, auséncia do arco da artéria pul-
monar e vasculariza¢do pulmonar normal.

O electrocardiograma caracterizava-se pela
presenga de ritmo sinusal, dilata¢do auricular
direita, onda «Q» nas derivagdes DIII e aVF,
eixo cardfaco médio no plano frontal entre O e
-30°, deficiente progressio de forcas nas deri-
vagdes précordiais, bem como alteragdes da re-
polarizac¢do sugestivas de sobrecarga ventricu-
lar (Fig. 3).

O cateterismo cardfaco confirmou o diag-
néstico de transposi¢do corrigida das grandes
artérias e de coarctacdo da aorta distal & emer-
géncia da artéria subcldvia esquerda (Fig. 4),
tendo sido o gradiente através da coarctagdo
avaliado em cerca de 43 mmHg; ndo foram de-
tectados shunts intra-cardiacos nem insuficién-
cias valvulares significativas.

A jovem foi medicada com a associagio
enalapril 20 mg/hidroclorotiazida 12,5 mg e

DIII and VF, mean cardiac axis in the frontal
plane between 0 and -30°, poor progression of
forces in the precordial leads and repolariza-
tion abnormalities suggestive of ventricular
overload (Fig. 3).

Cardiac catheterization confirmed the
diagnosis of corrected transposition of the
great arteries and of aortic coarctation distal
to the emergence of the left subclavian artery
(Fig. 4). There was a gradient of around 43
mmHg across the coarctation; no intracardiac
shunt or significant valvular regurgitation was
detected.

The patient was medicated with 20 mg ena-
lapril and 12.5 mg hydrochlorothiazide and
was referred to the Cardiothoracic Surgery De-
partment of the Sdo Joao Hospital in Porto for
surgical correction of aortic coarctation. The
operation was carried out in October 2003, the
coarctation being resected with an end-to-end
suture. There were no significant perioperative
complications, and subsequent examination
showed that the cardiac murmur had disappea-
red and that blood pressure was normal. Echo-
cardiography confirmed that there was no sig-
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Fig. 3

referenciada para cirurgia de correc¢do da
coarctac@o da aorta no Centro de Cirurgia
Cardio-tordcica do Hospital de Sdo Jodo do
Porto. A doente foi operada em Outubro/03
tendo sido efectuada resseccio da coarctacéo
com sutura topo a topo, ndo se tendo verificado
complicagdes peri-operatérias de relevo. Poste-
riormente, verificou-se o desaparecimento do
sopro cardiaco e normaliza¢do dos valores ten-
sionais. O ecocardiograma confirmou a ausén-
cia de gradiente residual significativo ao nivel
da aorta descendente.

Discussao

A transposi¢do fisiologicamente corrigida
das grandes artérias é uma anormalidade rara
constituindo cerca de 0,5% das causas de doen-
ca cardfaca congénita clinicamente aparente @,
sendo no entanto desconhecida a verdadeira
prevaléncia da malformagéo.

A taxa de sobrevivéncia, 10 anos apés o dia-
gnéstico, varia entre 64 e 83% e correlacio-
na-se com as anomalias cardiovasculares as-
sociadas. Freedom reportou uma mortalidade
operatéria de 6% e uma taxa de sobrevivéncia
de 48% aos 15 anos num grupo de pacientes

com L-TGA ®

nificant residual gradient through the descen-
ding aorta.

Discussion

Physiologically corrected transposition of
the great arteries is a rare abnormality accoun-
ting for less than 0.5% of clinically apparent
congenital heart disease @, although the real
prevalence of the malformation is unknown.

The survival rate 10 years after diagnosis is
between 64 and 83% and is linked to associa-
ted cardiovascular abnormalities. Freedom re-
ported an operative mortality of 6% and a 15-
year survival rate of 48% within a group of
patients with L-TGA .

The rare patient who does not have associa-
ted cardiovascular abnormalities (isolated L-
TGA) may have a relatively benign course and
remain asymptomatic for a long time, the diag-
nosis only being made late in infancy or even
in adulthood during a routine examination, as
was the case with our patient, or may present
with complete atrioventricular block or with
congestive cardiac failure.

L-TGA is often found in association with
abnormalities of the conduction system, and in
particular complete atrioventricular block,




O raro paciente sem anomalias cardiovas-
culares associadas (L-TGA isolada) pode ter
um curso relativamente benigno, persistindo
assintomdtico do ponto de vista cardiovascular
durante muito tempo, sendo a situa¢io diag-

nosticada tardiamente na infancia ou j4 na
idade adulta num exame de rotina, como foi o
caso do nosso doente, ou quando se apresenta
com BAV completo ou com insuficiéncia car-
dfaca congestiva.

A L-TGA encontra-se frequentemente asso-
ciada a anomalias do sistema de conducdo,
sendo de particular relevo a associagdo com o
BAV completo, o qual ocorre em cerca de
30 % dos doentes e pode estar presente ao
nascimento ou desenvolver-se a uma taxa de
2 % por ano ®.

A malformagdo associada mais comum é a
CIV com uma prevaléncia de 60-70% em sé-

Fig. 4

which occurs in 30% of patients and may ei-
ther be present at birth or develop later at a
rate of 2% per annum ®.

The most common associated malformation
is ventricular septal defect (VSD), with a pre-
valence of 60-70% in clinical series and
around 80% in autopsy reviews . Obstruction
of the pulmonary outflow tract occurs in 30 to
50% of cases® and is typically associated with
VSD.

Although an incidence of 97% of abnormal
tricuspid valve morphology has been reported
in autopsy series ', clinically significant ab-
normalities of this valve are less common.

The combination of L-TGA and Ebstein’s
anomaly with severe regurgitation of the syste-
mic atrioventricular valve has been found in
association with aortic arch obstruction in new-
borns "V, In such cases, the association of such
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ries clinicas® e de cerca de 80% em revisdes
de casos autopsiados "”. A obstruc¢éo do tracto
de safda pulmonar ocorre em 30 a 50% dos
casos ? e estd tipicamente associada a CIV.

Embora uma morfologia anormal da vélvula
trictspide seja relatada com uma incidéncia de
97% em séries de autépsia"”, anormalidades
clinicamente relevantes da mesma so menos
comuns.

A combinagdo de L-TGA e anomalia de
Ebstein com regurgitacio severa da vdlvula AV
sistémica encontra-se associada a obstrucdo do
arco aértico em recém-nascidos "". Nesta situa-
¢do, a associa¢do de uma regurgitacio severa
da vélvula AV sistémica com um ventriculo di-
reito morfolégico sistémico pode comprometer
o fluxo anterégrado sistémico e contribuir para
a hipoplasia do tracto de saida sistémico, ge-
rando uma situag@o andloga a associa¢do entre
a anomalia de Ebstein e a atrésia do tracto de
safda pulmonar (atrésia ou estenose pulmonar)
num cora¢do com conexdes normais 'V,

A referéncia na literatura a casos de L-
-TGA associada a anomalias do arco aértico
sugere tratar-se de uma situagio relativamente
rara. Hallwork numa série de 32 casos, bem
como Van Praagh numa série de 33 casos
postmortem, ndo encontraram nenhum caso de
coarctaciio da aorta, e numa anélise de 330 ca-
sos de L-TGA ®9 apenas 15 casos de anoma-
lias do arco aértico foram reportados.

No caso concreto apresentado, L-TGA asso-
ciada a coarctacdo da aorta, a vdlvula tricus-
pide apresenta uma implanta¢cdo normal e
regurgitacdo ligeira, pelo que se integra no pe-
queno grupo de doentes com L-TGA e obstru-
¢do do arco adrtico ndo associadas a anomalia
de Ebstein.

Nos doentes com L-TGA, a cirurgia apenas
estd indicada para as lesdes associadas sinto-
madticas ou quando é esperado beneficio hemo-
dinamico significativo. Na situacfo clinica des-
crita neste artigo, a indica¢do cirdrgica era
mandatéria ¥, dado que a obstrugdo ao fluxo
adrtico secunddria a presenca de coarctagdo da
aorta impunha uma sobrecarga de pressdo ao
ventriculo direito sistémico que acarretaria
uma deterioragdo mais precoce da sua fungdo
sistélica.

O aparecimento de regurgitaciio progressiva
da vélvula AV sistémica e a deterioracio da
fun¢do do ventriculo sistémico com a idade sdo
parte integrante da histéria natural da L-TGA %,
pelo que um seguimento regular e a avalia-
céio periédica da funcéo ventricular e da regur-

regurgitation with a morphologically systemic
right ventricle can impair the systemic antero-
grade flow and contribute to hypoplasia of the
systemic outflow tract, causing a situation ana-
logous to the association of Ebstein’s anomaly
and atresia of the pulmonary outflow tract (pul-
monary atresia or stenosis) in a heart with nor-
mal connections .

References in the literature to L-TGA asso-
ciated with aortic arch anomalies suggest that
the condition is relatively rare. Neither Hall-
work in a series of 32 cases, nor Van Praagh in
a series of 33 post-mortem cases, encountered
any examples of aortic coarctation, while an
analysis of 330 cases of L-TGA “¥ reported
only 15 with aortic arch anomalies.

In the specific case presented here of L-
TGA associated with aortic coarctation, the tri-
cuspid valve had a normal implantation and
only mild regurgitation, which would imply
that this can be included in the small group of
cases of patients with L-TGA and aortic arch
obstruction that are not associated with Ebs-
tein’s anomaly.

For patients with L-TGA, surgery is only
indicated for associated symptomatic lesions or
where significant hemodynamic benefit is anti-
cipated. In the case described here, surgery
was mandatory '?, given that the obstruction of
aortic flow caused by aortic coarctation was
producing pressure overload on the systemic
right ventricle which would bring about an
early deterioration in its systolic function.

The appearance of progressive regurgitation
of the systemic atrioventricular valve and age-
related deterioration in systemic ventricular
function both comprise part of the natural his-
tory of L-TGA ", from which it follows that re-
gular follow-up and periodic assessment of
ventricular function and tricuspid regurgitation
by Doppler echocardiography are important for
such patients. Furthermore, in women, preg-
nancy can bring about a marked deterioration
in systemic right ventricular function and/or
development or worsening of regurgitation of
the systemic atrioventricular valve .

Acknowledgements

We would like to express our gratitude to
the Cardiothoracic Surgery Department of the
Sdo Jodo Hospital in Porto for their ready and
valuable collaboration.




gitacdo trictispide por ecocardiografia-Doppler
sfio importantes no seguimento destes doentes.
Na mulher, a gravidez pode ser a causa de
marcada deteriora¢do da funcfo ventricular di-
reita sistémica, e/ou de desenvolvimento ou
agravamento de regurgitacdo da vdlvula AV
sistémica ™.
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