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We report 2 cases of transposition of the great arteries
associated with anomalous pulmonary venous connection
emphasizing the clinical findings, the diagnosis, and the evo-
lution of the association. One of the patients had the ano-
malous pulmonary venous connection in its total infradia-
phragmatic form, in the portal system, and the other patient
had a partial form, in which an anomalous connection of the
left superior lobar vein with the innominate vein existed. At
the time of hospital admission, the patients had cyanosis and
respiratory distress with clinical findings suggesting
transposition of the great arteries. The diagnosis in I of the
cases, in which the anomalous connection was partial, was
established only with echocardiography, without invasive
procedures that would represent risk for the patient; in the
other case, in which the anomalous connection was total, the
malformation was only evidenced with catheterization. The
patients underwent surgery for anatomical correction of the
heart disease. Only 1 patient had a good outcome.

Theassociation of transposition of thegreat arteriesand
anomal ouspulmonary venousconnectionisvery raret2 With
few exceptions, the cases reported in the international
literatureresult from postmortem studies?® and, many times,
arepart of very complex syndromes, usually with death oc-
curring afew hoursor daysafter birth.

Therefore, we considered the report of these cases of
clinical interest, duetotherarity of theassociation andthe
contribution of the sensitivity of the echocardiogram asa
preoperativemethod of diagnosis.
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Case Reports

Case 1 - Thepatient wasa22-day-old maleinfant with
ahistory of mild cyanosissincehisbirth. On physical exa-
mination at thetimeof admission, theinfant wasmoderately
tachydyspneic, and on heart auscultation, anincreased in-
tensity of the 2™ heart sound predominated.

The echocardiogram showed transposition of the
great arteries, ventricular septal defect of 3mmindiameter,
atrial septal defect of theoval foramentypewith adiameter
of 4 mm, and pulmonary flow with apattern of pulmonary
hypertension. Thegrest dilation of theright chamberswas
noteworthy (fig. 1A), but an association with anomalous
connectionwas not suspected. The echocardiography also
showed asinglecoronary ostium, whichwasconfirmed on
cardiac catheterization.

The patient underwent cardiac catheterizationfor as-
sessment of the coronary arteriesand performance of atrio-
septostomy. During the procedure, the echocardi ographic-
findingswere confirmed, and an anomal ousinfradiaphrag-
matic connection of the pulmonary veins of the nonobs-
tructivetypewasshown (fig. 2).

The surgical procedure chosen was the anatomical
correction of thetransposition of thegreat arteries, implan-
tation of the anomalous pulmonary veinintheleft atrium,
ventricul oseptopl asty, and resection of asmall muscular
band from theright ventricular outflow tract that caused a
mild subaortic stenosis(intraoperativefinding). Thepatient
evolved satisfactorily, and wasdischarged from the hospi-
tal after 2weeks.

Case 2 — The patient was a 5-month-old male child
weighing4.029kg, who, on physical examination, wasmode-
rately cyanotic, malnourished, and tachydyspneic. On car-
diac auscultation, asystolic murmur (3+/4) predominated
onthemedium-to-low portion of theleft sternal margin, and
increasedintensity of the 2™ cardiac soundinthepulmona
ry areawas observed.

Echocardiography showed transposition of thegreat
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Fig. 1—Four-chamber view. A) Observe the severe dilation of theright chambersin
case 1, which was associated with the total form of anomal ous pulmonary venous
connection; B) Observe the subtle predominance of the right atrium in this
echocardiographic view in case 2, which was associated with the partial form of
anomal ous pulmonary venous connection.

Fig. 2 - Catheterization, case 1. Angiographic diagnosis of the infradiaphragmatic
anomal ous pulmonary venous connection. Contrasted pulmonary venous return and
anomalous vein heading down to the infradiaphragmatic region (arrow).

arteries(fig. 3), multipleventricular septal defects, signsof
pulmonary hypertension, mild dilation of theright cham-
bers(fig. 1B), and al so the presence of partial anomalous
pulmonary venous connection, in which, the pulmonary
vein of the left superior lobe drained into avertical vein
that foll owed theinnominate vein and superior venacava
(fig.4).

Thechild underwent surgery with no complementary
hemodynamic investigation, and, during surgery, the
echocardiographic diagnosis was confirmed. Anatomic
correction of the great arteriesand correction of the other
defects was performed. The postoperative evolution was
unsatisfactory, and the child evolved to death on the 3
postoperativeday duetorenal failure, which wasfollowed
by multisystem organfailure.

Discussion
Transposition of the great arteries associated with

anomal ous pulmonary venous connectionisrare®. Howe-
ver, the association of these 2 defects may attenuate the
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Fig. 3—Longitudinal view, case 2. Transposition of the great arteries on echocardio-
graphy. Observein the upper part, the aortaemerging from theright ventricle (RV),
and, in thelower part, the pulmonary artery emerging fromtheleft ventricle (LV). A
ventricular septal defect may also be observed (VSD). RB —right branch of the
pulmonary artery; LB —left branch of the pulmonary artery.
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Fig. 4 — Echocardiogram, case 2. Echocardiographic diagnosis of partial anomalous
pulmonary venous connection. Observe the blood flow in red in the vertical vein
heading toward theinnominate vein on the col or-flow mapping (arrows). To the left,
the confirmation of the venous flow pattern.

intensity of the cyanosis and the hemodynamic abnorma:
lities caused by thetransposition of thegreat arteries'24. 1n
this circumstance, the anomal ous pulmonary venous
connectionintheright atriumavoidsanincreaseinthepul-
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monary flow and enhancesthe saturation of the blood that
reachestheaortaand the systemiccirculation.

Intheliterature, afew authors*2#Sdocument the sur-
gical approach to thisassociation reporting the successful
repair intheatrial plane with the modified techniques by
Senning or Mustard. One of the studies* reportsthat the
anatomical repair in the arterial plane, whichisthefirst
choicefor thetransposition of thegreat arteriesisolated, is
contraindicated when an association with total anomal ous
pulmonary venous connection exists, becausetheleft ven-
tricleisnot prepared to receive the aortasurgically, dueto
itsdecreased flow situation sincefetd life.

Analyzing the postoperative evolution of the 2 pa-
tients here reported, who underwent anatomical surgical
repair, thistheory seems not to be applicable, because un-
like that which was expected, agood evolution existed in
patient 1, whose association was with the total form of
anomal ous pulmonary venous connection, and no sign of
lack of left ventricul ar preparation or dysfunction occurred
inthepostoperativeevol ution. Ontheother hand, in patient
2, inwhich abetter result should occur according to this
theory, because the | eft ventricle would be better adapted
duetothe partial form of the anomal ous connection, desth
occurred on the 3" postoperative day.

Knowingthat 4% of the newborn babieswith transpo-
sition of thegreat arteriesdierapidly beforetheanatomical
surgical repair, Maenoet al ®tried to establish, through fetal
echocardiography, agroup of high-risk fetuseswith this
congenital heart disease. The intrauterine search for
echocardiographic signsof restriction of theoval foramen
or ductus arteriosus would be much moreimportant, asa
prognostic factor, than the preparation of theleft ventricle,
whichwouldleadto early neonatal deathindependent from
theaggressivemaneuversof reanimation or early surgical
intervention. Therefore, wethink that theanatomical repair
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for transposition of thegreat arteriesshould beconsidered
even when thismalformationisassociated with anomalous
pulmonary venous connection.

Incase1, inwhich echocardiography failed todiagnose
theassoci ationwith theanomal ous pulmonary venouscon-
nection, anew echocardiographi c examination was perfor-
med after the cardiac catheterization, to check whether the
diagnosisof theanomal ousveinwaspossibleor not withthe
aid of this noninvasive method. We observed that the
anoma ousveinwasperfectly visibleand that thediagnostic
failurewas probably caused by not considering the possi bi-
lity of thisassociation; thisresultedin aninadequateanaysis
of thesubcostal region, whichwasthenrestricted tothediag-
nosisof thesitus. Thesignificant dilation of theright cham-
berswasal so not consideredin case 1, whichhad muchmore
exuberant findings than did case 2, and could not be
explained by only transposition of thegreat arteries(fig. 1).

Knowing how unexpected themorphol ogical diagno-
sisof an examination in apatient with congenital heart di-
sease may be, it is of fundamental importance to observe
the sequence of the segmentary analysis, which should al-
ways beperformed in pediatric echocardiography through
logical systematics.

In conclusion, the echocardiographic diagnosis of
transposition of thegreat arteriesassociated with anomal o-
us pulmonary venous connection is possible. The severe
dilation of theright chambersinamildly cyanoticchildwith
transposition of the great arteries seemsto bethediagnos-
tic clueto berememberedfor thisrareassociation.

Acknowledgments
Wethank Drs. José Pedro daSilvaand Glaucio Furla-

netto, whose teams assisted clinically and surgically the
patients reported.

References

1. AmadeoA, Corno A, Maino B, CartaMG, Marcelletti C. Combined repair of
transposed great arteries and total anomal ous pulmonary venous connection.
Ann Thorac Surg 1990; 50: 820-1.

2. Barbero-Marcia M, Verginelli G, VilaJ, Zerbini EJ. Transposition of the great
arteries associated with total anomal ous pulmonary venous connection: a
surgical approach. Ann Thorac Surg 1984; 37: 92-4.

3. DelisleG, Ando M, Galder AL, et al. Total Anomalous pulmonary venous
connection: report of 93 autopsied cases with emphasis on diagnostic and
surgical considerations. Am Heart J1976; 91: 99.

68

4.  GontijoB, Fantini F, BarbosaM, GomesVM, Gutierrez C, Vrandecic M. Surgical
repair of transposition of great arteries and total anomal ous pulmonary venous
return of the coronary sinus. Eur JCardio-Thorac Surg 1994; 8: 391-2.

5. UedaY, Miki S, Okita, et al Transposition of the great arteries associated
with total anomalous pulmonary venous return. Ann Thorac Surg 1994;
57: 470-2.

6. MaenoYV,Kamenir AS, Sinclair B, Vander VeldeM E, Smallhorn JF, Hornberger
LK. Prenatal features of ductus arteriosus constriction and restrictive foramen
ovalein d-transposition of the great arteries. Circulation 1999; 99:1209-14.



