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Thanks to diagnostic, therapeutic, and surgical ad-
vances, recent years havewitnessed increasing numbers of
congenital cardiopathic pediatric patientsreach adulthood.
Interest in this specialty among general cardiologists has
followed, albeit with theobligatory aim of improving know-
ledge about the subject, albeit to learn about the most cor-
rect conduct to adopt inthese cases. Such growinginterest
on the part of the cardiologist who treats adultsis the
consequenceof theneed to givethe continuity required for
adequate management of congenital cardiopathy starting
most assuredly inearly infancy.

Tobetter discussthissubject, itisworthinitialy esta-
blishing guidelinesfor correct diagnosisand management.
Congenital cardiopathy intheadult usually presentsitself
intwoforms: that of natural evolution, and that of survivals
of earlier surgery performed in breast-feeding newborns,
infants, or during adol escence.

Natural evolutionisof twokinds: one, withanunesta-
blished previous diagnosis, showing discrete defects or
even hemodynamic repercussions, and another, withapre-
viously established diagnosis, but no surgical intervention
having been performed dueto counter-indication or lack of
criteriaindicating previoussurgery.

The second form of presentation, postsurgical evo-
[ution reaching adulthood, includes patients who undergo
one of threetypes of operations: palliative, correction of
function, and anatomofunctional correction.

Natural evolution, without previous diagnosis

Discrete lesions — Cardiopathiesof natural evolution,
without previousdiagnosi sbut with discrete hemodynamic
repercussion defects, are passive to anon-surgical, expec-
tant conduct in adults. They compriseagroup of defectsre-
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quiring clinical cognizance, inorder to permit differentiation
from resembling diseasesand arerepresented by aorticarch
anomalieswithout obstruction of blood flow and may occa-
sionally s mulatemedi astinumtumorsandinadvertently may
even culminatein thoracotomy. Pertainingtothisgroup are
small atrial septal defect and partial anomal ousdrai nage of
thepulmonary veins. Eveninthepresenceof discreteincrea-
sein pulmonary blood flow, adifferentia diagnosisof arterial
pulmonary hypertension should be avoided in view of the
dilatation of themedial arch, asvisualized by thoracicradio-
graphy. It should be mentioned that aortic coarctation, even
whendiscrete, might becomeexteriorized by dight systemic
arterial hypertension in the upper limbs or by more pro-
nounced burst type hypertension.

A bicuspid aorticvalvemay beexteriorized by asysto-
lic murmur with protosystolic clicking and occasionally
even by adiastolic murmur of discreteaorticinsufficiency;
it should bedistinguished from aortic valve stenosis.

A small ventricular septal defect should be recogni-
zed, becausein case of acute myocardial infarctionit may
mistakenly betakento have anischemic causeandleadto
unnecessary high-risk surgical procedures.

Corrected transposition of thegreat arterieswith ate-
red cardiac rhythm and with varying degrees of atrioven-
tricular blockade, adistorted cardiac silhouetteonthoracic
radiography and an altered QS el ectrocardiographic mor-
phology in V1 and V2 may raise diagnostic doubts about
presumableischemic cardiopathies.

Pronounced lesions — In contrast to the previously
considered lesions, the pronounced lesionshaveasurgical
indication in spite of adelayed diagnosis, possibly conse-
guent to the greater tolerance of the patient to the overload
imposed by thecongenital defect. Theselesionsaremainly
represented by atrial and ventricular septal defects, apartial
defect of the atrioventricular septum, a patent arterial
ductus, aortic coarctation and aortic stenosis. Among such
cardiopathies, thosewith acquired adverse phenomenathat
do not regresseven following correction, include presence
of pulmonary arteria hypertension, systemic malignant ar-
terial hypertension, secondary myocardiopathy, and

Arq Bras Cardiol, volume 76 (n° 5), 430-6, 2001

430



Arq Bras Cardiol
2001; 76: 430-6.

intense ventricular dysfunction, aswell as other vascular
aterations.

Natural evolution with previously known
cardiopathy diagnoses

Surgical counterindication—|n caseswhere pulmo-
nary hypertensionisalready in itsevolutionary stage and
regression doesnot occur even following adequate correc-
tion of defects surgery isnot advised.

No actual indication for surgery — It isthe conduct
adopetd when the presumptive benefit to be obtained from
an operationisminor, in discrete cardiopathies or having
pronounced repercussions, in patients aged over 60 or 70
yearswhereincreased surgical risk ishigher. Cardiopathies
with systemic-pulmonary blood deviation, suchasinatrial
or ventricular septal defects, or apatent arterial ductus, most
oftenfitintothisframework, which al so appliesto obstruc-
tivecardiopathies.

This conduct extendsto cardiopathieswhose correc-
tionisrenderedimpossibleby vascular lung aterationsdue
to adecreased arterial treeinsufficient for adequate pulmo-
nary function, tothefragility of itswallsor to other evolutio-
nary aterationslikein pulmonary atresiawith ventricular
septal defect and collateral systemic-pulmonary vessels.

Postsurgical evolution

Among the second group of anomalies experienced
by adultsisanimportant contingent related to patientswho
have survived previously performed operations.

Ingeneral, following palliative Blalock-Taussig type
operations, complicationsrelated to cardiac volume over-
load with cardiacinsufficiency prevail over time. Pulmonary
artery dilatation and even pulmonary hypertension, aswell
as various degrees of hypoxemia dependent on the per-
viousness of systemic-pulmonary anastomosismay occur.
A pulmonary artery cardiac insufficiency or hypoxemia
banding also complicateswithinthisgroup.

Following functional surgery correctionslikeFontan
operation, systemic venouscongestion, cardiac arrhythmia,
cardiacfailure, thrombosis, and pulmonary embolism can
occur; more serious disturbances like altered enteric ab-
sorption and digestion problemsare al so found.

Senning and Mustard operationsl eading to supraven-
tricular arrhythmiaaswell astoright cardiacfailureandtri-
cuspidinsufficiency occur withafrequency of 20to050%in
adult patientsover an extended period of time.

In correctionsmade by interposition of tubesand val-
ves between cardiac structureslike the common arterial
trunk, pulmonary atresiaassociated with ventricul ar septal
defect, extremetetralogy of Fallot, transpositions of great
arteries with pulmonary stenosis and ventricular septal
defect, ahighincidenceof obstruction andtissuedegenera-
tion with calcification; responsible for embolism and
cardiacinsufficiency areobserved.
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In corrective surgery, it isimportant to recognize the
presence or absence of residual lesions, of sequel ae and of
complicationsthat frequently influence long-term evolu-
tion of the patient. For exampl e, obligatory pulmonary insuf-
ficiency following enlargement of the outlet of theright
ventricleintetralogy of Fallot, when pronounced, leadsto
right ventricledilatationwith signsof right cardiacinsuffici-
ency. Inresidual aortic coarctation, systemicarterial hyper-
tension, aneurysms, secondary myocardiopathy, and coro-
nariopathy may appear. Pulmonary stenosisleadsto pulmo-
nary insufficiency, aortic stenosisto aortic insufficiency,
and so on.

Inthiscontext, whose outcome may or may not beun-
favorabl e depending onthe magnitude of residual defects,
operated patients should be considered capabl e of attaining
ananatomofunctional curefollowing, amongacyanotic car-
diopathies, atrial or ventricular septal defect or apatent ar-
terial ductus, and among (previously feared) cyanotic
anomalies, transposition of great arteriesand anomal ousto-
tal drainage of pulmonary veins, provided that surgery is
performed very early in life and in the absence of an
acquiredirreversible phenomenon.

Experience gained at the InCor Hospital-FMUSP— Six-
hundred adult congenital cardiopathy patients aged
between 19 and 68 yearsweretreated; 333 (55%) had natural
evolution, and 267 (45%) had postoperation evolution*. Of
thefirst group, 203 patients (60.9%) had clear-cut predomi-
nance of acyanotic cardiopathy with | eft-to-right blood de-
viation relativeto 60 (18%) acyanotic cardiopathiesthat had
obstruction flow. Of 70 (21%) cyanotic patients, 57 (17.1%)
had associated pulmonary stenosisand only 13 (3.9%) had
absence of pulmonary stenosis.

Of 203 shunted acyanotic cardiopathic patients atrial
septal defect in 135(66.5%) patients predominated over
ventricular septal defect in 30 (14.7%) patients and
atrioventricular septumdefect in 27 (13.3%) patients. Of 60
patientswith obstructive defects, 26 (43.3%) casesof pul-
monary valve stenosis; predominated over 15 (25%) cases
of aortic coarctation, 10 (16.6%) of aortic valve stenosis,
and 9 (115%) of corrected great artery transposition pa-
tients. Regarding cyanotic cardiopathies, tetralogy of Fallot
occurring in 34(48.5%) and Ebsteinanomaly occurringin21
(30%) patientswerethemost frequent anomalies; lesscom-
monweredoubleoutlet fromtheright ventricle (5 patients,
7.1%), pulmonary atresiawith ventricular septal defect (4
patients, 5.7%), great artery transposition (2 patients,
2.8%), singleventricle (2 patients, 2.8%), and tricuspid atre-
sia(2, 2.8%). Inthe group of cardiopathies operated onin
adults, 106 (54.9%) acyanotic cardiopathieswith shunting
predominated over obstructiveacyanotic cardiopathies(47,
24.3%) and cyanotic cardiopathies (40, 20.7%).

Itisof interest that themgjority of natural evolutioncar-
diopathi eshad hemodynamic repercussion with the excep-
tion of 8(5.9%) of 135 patientswith ventricular septal defect,
10 (33.3%) of 30 patientswith ventricular septal defect, 2
(18.1%) of 11 petientswithapatentarterial ductus, 8(30.7%)
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of 26 patientswith pulmonary valvestenosisand 2 (22.2%) of
9 patients with corrected great artery transposition, and 7
(33.3%) of the21 Ebsteinanomaly patients.

Literature experience - Literaturereportsshow that
during natural evolution upto adulthood major cardiac de-
fectshaveeffectsidentical tothosefound in patientsin our
institution. Thus, among aortic coarctation patients, althou-
gh the oldest survivor was 92 yearsold?, over 75% of the
nonoperated patients died at around 50 years of age from
systemic arterial hypertension-dependent cardiovascular
alterations, likecerebral hemorrhage, aorticruptureor dis-
secting aneurysm, coronary obstruction, and secondary
myocardiopathy with cardiacinsufficiency .

Inpulmonary valvestenosi s, the most common causa
mortiswasright ventricular insufficiency, usually appearing
duringthe 4™ decadeof life. Half of these patientsdiebefore
reaching 27 yearsof age, but along survival timeof upto 78
years has been reported 4.

Concerning atrial septal defect, the second most
common congenital anomaly in adults, approximately 40%
of patients survive beyond the age of 40. One half die
between the ages of 40 and 50 years; subsequent mortality
occursat arate of 6% per year dueto cardiac failure. Howe-
ver, survival periodsof over 80 or even 90 yearsof agehave
been reported®.

Thearterial ductus patient, acondition rarely found
among adults, experiencescardiacinsufficiency andinfec-
tious endocarditis, which are the most frequent causes of
deathinthisagegroupaongwith arrhythmiaslikeatridl fi-
brillation with ensuing thromboembolic phenomena

Other complicationslikeduct aneurysm, in particular
whenthearterial ductusisrestrictiveat thepulmonary anas-
tosomotic mouth, are responsible for systemic embolism,
laryngeal nerve paralysis, compression of the pulmonary
trunk, and aneurysm rupture to the esophagus or the
tracheo-bronchial tree. The oldest survivor with anatural
evolutionwas91 yearsold, with associated obstructive de-
fectsintheaorticand mitral valves®.

Ventricular septal defectisrarely foundinadults, even
though it isthe second most frequent congenital anomaly.
Thisisdueto the spontaneousclosure of around 50to 75%
of small defectsduring thefirst twoyearsof life, aswell as
totheneed for precocious operation of caseswith agreater
repercussion. Theliterature reportsthat spontaneous clo-
surecanoccur eveninadults, albeitrarely, asin casesof pa-
tients 237 and 46 8yearsof age. Contradi cting thisassertion,
othersreport spontaneous closure of the defect in alarger
number of cases, including those of adults, attaining 10%
of 188 patients aged between 17 and 72 years, averaging
29.2 yearsof age®.

Duringtheevolution of apartial defect of theatrioven-
tricular septum, therepercussion of mitral insufficiency ad-
dstointeratrial communication of theostium primum type.
For thisreason, asurvival of morethan 50yearsisrareand
isestimated to occur inapproximately 10% of the cases™.

Themost commonanomaly isstill thebicuspid aortic
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valve, whichin adultsisexteriorized by aortic stenosisdue
to commisurefusion, calcic degeneration, or infectiousen-
docarditis. The prevaence of thisanomaly isestimated to
reach 2%inanormal population.

Tetralogy of Fallot has an unfavorable precocious
evolution, 50% of the patients dying during thefirst three
yearsof lifeand 75% beforereaching 10 yearsof age. About
11% of the cases reach the age of 20 years, 6% attain 30
years, and only 3%reach40years. In adults, aorticinsuffici-
ency duetovalveringand aortic dilatation and cardiacin-
sufficiency consequent to chronic hypoxiaare frequently
observed.

In Ebstein anomaly, in contrast, half of the patients
reach the 3" decade of life, but rarely reach 50 yearsof age
(5%). Deathisdueto cardiacfailure, thromboembolism, ar-
rhythmia, and hypoxia Signsfor acautionsprognosisare
composed by exaggerated cardiomegaly, arrhythmiamainly
of supraventricular paroxistictachycardiaand atrial fibrilla-
tion, cyanosis, and fatigue.

Thehighest survival rate has been reported in an 85-
year-old patient*; it wasfirst described, at the necropsy of
a75-year-old subject, who curiously despite extensivere-
percussion, had remai ned asymptomatic until reaching the
ageof 50years®?,

Natural occurrence of other cyanotic cardiopathiesis
extremely rarein adults, no predominance of oneover the
other having been observed.

Survival to adulthood following cardiac surgery—In
general, long-term post-operation evol ution depends on
variableslikethetype of the congenital anomaly, ageat the
timeof theintervention, degreeof involution of thevolume
overload, the pressuremadeto bear ontheventricular myo-
cardium, or both of these, myocardium protection during
theoperation, surgical sequel sand complications, mainly of
aphysiological nature, and the durability of prosthetic
materialslikethevalvesand tubesused.

Aorticvalvestenosiseven when precociously correc-
tedisananomaly requiring attentionintheadultintheface
of progression of this defect, valve degeneration, appea-
rance of aorticinsufficiency, and of infectiousendocarditis.
Long-term survival timesfor thisdisease are estimated at
82%, 20 yearsafter theoperation, and 77% 22 yearsafter the
operation *2. Need for reoperationincreaseswithtime, being
2% after Syears, 8% after 10years, 19% after 15years, 35%
after 20 years, and 44% after 22 years™. Sudden deathisthe
mainlong-term causa mortis, occurringin 37% of all cases,
26% of whicharerel ated tothereoperation, 18%to endocar-
ditis, and 4%to cardiac and aorticinsufficiency .

In subaortic stenosis, good results have been achie-
ved oninthelong-termfollowing surgery, ever sincetech-
nical changes have decreased theincidence of restenosis,
aswell asof complicationslike septal perforation, injuriesto
the bundle of His, the mitral valve, and also to the aortic
valve . Precociousindication for the repair of subvalve
obstruction has avoided more pronounced alterations of
the aortic valve; evoked by systolicjetimpact.
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In aortic supravalvestenosis, mostly associated with
Williams ssyndrome, post-operativeevolutionremainsre-
lated to previousdamageto the aortic val ve and the corona-
ry circulationinthefaceof evoked preobstruction aortic di-
latation and mechanical hypertension. Ninety-four percent
favorable outcomes after 10 years and 91% after twenty
yearsfollowing operation; have been observed e,

Congenital mitral stenosis, ananomaly rarely appea-
ringinitsvariousformsof anatomical presentation, general-
ly showsamoreunfavorableevolutionin caseswhere ope-
rative correction impliesin obligatory stenotic lesions or
evenmitral valveinsufficiency requiring futuresubstitution
by mechanical prostheses, accrued by the possibility of va
rious grades of pulmonary hypertension and association
with other cardiac defects. Survival timesof 10yearsfollo-
wing operation reach 30to 60 % in these cases®’.

L ong-term postoperation evolution of pulmonary val-
ve stenosisis related to the intensity of the effect, age at
operationand primarily mainly with previousfunctioning of
theright ventricle. Ingeneral itisclassified asexcellent pro-
vided that the operation or eventheintervention by aballo-
on catheter isprecociously performedinthe breast-feeding
infantsor during thefirst yearsof life's. In adults, the ope-
ration can lead to consegquences when the right ventricle
shows signs of dysfunction®.

Inatrial septal defect, preoccupationwiththeneed for
precociousindication during thefirst yearsof lifeevenin
asymptomatic patientsis centered on the fact that long-
terminvolution of right cavity dilatation occurs, athough
when the operation is performed in adulthood, this only
happensin 20% of the cases®.

Presenceof tricuspidinsufficiency and right ventricular
dysfunctionare, asarule, continuous phenomenain patients
operated on at an advanced age. Even so, correction is
preferable to medical conduct, dueto its better results both
regarding quality of lifeand morbidity. During thefollow-up
of these operated patients (mean age, 54+10years), 10 year
postoperation survival timewere 95%, but under medical
treatment over the same period of time (mean age, 57+10
years) survival corresponded to 84% of the cases?. Never-
theless, during postoperative evolution, supraventricular
arrhythmiaslikeatrial fibrillation or flutter and extrasystoles
persist and may even arise, predisposing the patientsto
risksof thromboembolism.

Among the anatomical types of ventricular septal
defect, thoseof ininlet portion and theperimembranousones
areusualy corrected by theatria route; subarterid typesare
corrected by right ventricul otomy, apica muscular onesby | eft
ventriculotomy. For corrections performed precociously,
generaly prior totheage of two years, along-termfavorable
evolution isobserved, patientsbecoming asymptomatic with
normal ventricular functioninadultlife?,

Whennoinvolutionof thecardiac dilatationimposed by
amoreprolonged overload prior to operation occurs, cardio-
megaly and ventricular dysfunctionmay persist, and agrester
possibility for thedevel opment of pulmonary hypertensionis
present 24, 1t should be recalled that the time of survival of
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patients operated with an already pronounced pulmonary
arteriolar reactionisintheorder of 75%over Syears®.

Theevolution of thearterial ductusfollowsthe same
parametersestablished for ventricular septal defect, being
related to ageat operation, degree, and duration of thevolu-
meoverloadimposed ontheleft ventricle, and thedegree of
pulmonary hypertension.

Regarding aortic coarctation, thehighincidenceof re-
coarctation, the persistence of systemic arteria hyperten-
sion, the presenceof frequently associated bicuspid aortic
valve, and theformation of aortic aneurysm become cons-
tant sources of preoccupation after correction until adul -
thood. Delayed survival timesare aso influenced by fre-
guent complications, like coronary sclerotic disease and
cerebrovascular accidents. It becomestherefore, easy to
imaginethat longevity inthisanomaly isinfluenced, clearly
inaninverserelationship, by age at operation and the de-
greeof acquired characteristicspresent, likearterial hyper-
tension and myocardial hypertrophy .

Therefore, whencoarctationiscorrectedininfancy, long-
term survival occursin 92% of the cases, when correctionis
delayed (between 20 and 40 years of age), survival times
decreaseto 75% after approximately 25years; 50% of patients
over 40yearsof agesurvivefor 15yearsfollowingcorrection?’.

Concerning arterial hypertension, patientsbecomenor-
motensivein 90% of the casesafter an evolutionary period of
5yearsif the correction ismade after 5 years of age. This
outcome however decreasesto 50% of the cases after an
evolutionary period of 20 years and to 25% after 25 years®.
Whenthecorrectionisperformedinadulthood, normaization
of arterial pressureisobserved in only 20% of the cases,
correspondingtoasurvival period of 67%for thisagegroup®.

Thebicuspid aortic valve congtitutesanother evolutio-
nary risk, becauseit predisposesto commissure fusion and
aortic valve stenosisaswell asto infectiousendocarditis.

Aortic re-coarctation, evaluated by the pressure gra-
dient between members, above 20 mmHg during rest and
above 50mmHg during exercise, can occur during any cor-
rectivetechnique and constitutesasubstratefor the consi-
deration of arenewed surgical intervention or even baloon-
catheter angioplasty 72627,

Thosewithtetralogy of Fall ot operated onduringthefirst
decadeof their liveshavean averagesurvival rateof 32 years,
corresponding to 90% compared with 76% of casesoperated
onduringthesameperiod at agesabove 12 years®, operations
in adulthood included®. The highest risk of the operationin
adulthood is consequent to right ventricle hypertrophy, left
ventricle volume overload imposed by previous palliative
operations, and aided by cardiac rhythmdisturbances.

Thecorrectionof tetralogy of Fallot isbeing performed
by election ever more precocioudly during the first months
and eventhefirst month of lifewhenthecorrectionissmpler
providedthedistortion of theoutlet fromtheright ventricle,
and the ventricle hypertrophy are smaller, the arterial pul-
monary tree tending to grow more rapidly in the postope-
ration periodinfaceof theflow of ventricular contraction®.

Inany situation, themajor evolutionary factor besides
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theabsenceof residual defectslikepulmonary valvesteno-
sisand insufficiency and the residual ventricular septal
defect proper isthesystolic pressure relationship between
thetwoventricleswhenkept below 0.5%,

Pulmonary atresiaassociated with ventricular septal
defect is a serious anomaly with such patientsrarely rea-
ching adulthood, with or without previous surgery. It has
been estimated that around 16% of patientsreach thethird
decade of life**with ahighincidence of anatomofunctional
alterations, including aortic insufficiency in about 77%,
cardiacinsufficiency in 38%, withintense hypoxemia®. To
thisisadded ahighrisk of arterial pulmonary hypertension.

In thetransposition of great arteries, Jatene’ s anato-
mical correction propitiates significant anatomofunctional
changes, whichidentify adult patientsprecociously opera-
ted on during thefirst year of lifewith preserved | eft ventri-
cular functionandthenormal characteristicsof thiscavity
regarding volume, pressure, and parietal thickness. The2%
risk of sudden death consequent to coronary diseasefollo-
wing Jatene’ scorrection, dueto obstruction or around 10%
for pulmonary arterial obstruction, remain evolutional
problems . When the correction isaimed at redirecting
intra-blood flow by means of the Senning and Mustard
operations, asurvival index of up to 85% by the first
technique; and of 80% by the second has been reported
after 20yearsof evolution *,

Complications like vena cava stenosis with conse-
quent syndrome of enteropathiclossof protein, pulmonary
vein stenosis, tricuspid and right ventricleinsufficiencies
arebecomingrarer over theyears. Supraventricular arrhy-
thmiaremai nsamgjor causeof long-term cardiac decompen-
sation 4, Systemicright ventricular dysfunction arising out
of inadequate coronary perfusion in theface of obligatory
chronic hypertrophy also contributesasaprimary cause of
an unfavorablelate evolution. However, the pathogenesis
and incidence of this dysfunction still requires better stu-
dies by more sophisticated techniques such asmyocardia
metabolism using for exampl e radioisotope perfusion.

On postoperation evolution, Ebstein’s anomaly de-
pendsontheduration of tricuspidinsufficiency and there-
fore on age at operation, functional condition of theright
ventricle, residua lesionsaswell astheoperationtechnique,
performed by plastic surgery or valve substitution. A
delayed mortality of upto 15% hasbeen reported following
correction of thisanomaly by varioustechniques®%,

Reflections about long-term evolution of pa-
tients after congenital heart disease surgery.
Present panorama and required changes

L ate postoperation evol ution of congenital cardiopa
thy carriershasraisedinnumerabledoubtsduetothevaria-
bility of scientific information on the subject*"*. Such di-
versity depends on postoperation evolution of a series of
variablesrequiring closer scrutiny; thisinitsturn, depends
of thetype of congenital cardiopathy involved, the anato-
mofuncional preoperation state of the patient, thetypeof the
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surgical correctionwhether anatomical or functional, even-
tual pre- and postoperation complications, aswell asresidu-
al surgical defects. Alongwith thesevariables, thecomple-
xity of thesubject, and the difficulty in understanding evo-
lution analysis have to be considered. They presently ser-
veasthebasisfor abetter positioninginfront of acongeni-
tal cardiopathy, establishing perspectivesand consequen-
tly, alterationsof medical conduct.

In ageneral way, present postoperation evolution of
congenitd cardiopathiescanbeof twomagjor kinds. thefirgt,
considered favorable, inview of normal or closetonormal
populationlongevity and the second, considered unfavora
ble shows longevity shortened by one of the following
possiblefactors: 1) presence of acquired adverse pre-ope-
ration factorsbecomingirreversibleevenfollowing surgical
correction; 2) existenceof obligatory or nonobligatory post-
operationresidua defects; 3) functional and nonanatomical
surgical corrections. Depending ontheir magnitude, these
factorsareresponsiblefor decreased longevity over agrea-
ter or lesser period of time.

A favorable evolution is always related to cardiopa-
thiescorrectablefrom theanatomical viewpoint; ingeneral,
precociously and in the absence of acquired adverse ana
tomical phenomena, with apreserved ventricular function
and no complications or residual defects or both of these
arisingfromthesurgery.

Such anatomofunctional normality isobtained in
acyanotic congenital cardiopathieswithleft toright devia-
tion of blood, of theatrial and ventricular septal defect type,
arterial ductusand eveninatrioventricular septum defects
andtill, in arteriovenousfistulag, asintheorigin of oneof
the pulmonary arteriesfrom the ascending aortaprovided
that theanatomical correctionsare precocioudy performed
duringthefirst monthsof life.

Thisfavorableevolutionisasoextendveinacyanoticobs-
tructive congenital cardiopathies (aortic and pulmonary ste-
nosisand aortic coarctation) provided that theresidua pres-
suregradient is pers stently below 20mmHg, and alsoto two
cyanotic cardiopathiesthat today can be cured by corrective
surgery and are represented by the transposal of the great
arteriesand by anomal oustota drainageof thepulmonary veins.

Longevity isreduced by the presenceof acquired adver-
sefactorsfollowing cardiachypertrophy and dilatation, dong
with pulmonary arterid hypertension, whichareirreversible
evenincorrectablecongenita cardiopathy, performedlate in
adult life or during adolescence. Thisevolution occursboth
during acyanotic obstructive congenita cardiopathies (pul-
monary and aortic stenosisand aortic coarctation), aswell asin
cardiopathy with blood deviation from one to another cir-
culation (atria and ventricular septal defectsandinthearteria
ductus), provided that cardiac compensatory mechanisms
overstep their limitsfollowing agiven period of volume or
pressure overload or both.

Following cardiopathy operated on at any age, residu-
al surgery defects, bethey obligatory or not, constitutefac-
torsthat perpetuate overload, and markedly affect late evo-
[ution. For example, pulmonary insufficiency islabeled as
obligatory following correction of tetralogy of Fallot, of
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causing volumeoverl oad of theright ventricle, proportional
to the degree of the defect, bringing asaconsequence, the
appearanceof right-sided cardiacinsufficiency, arrhythmia,
and low systemic output.

Theresidual right ventricular function in those with
Ebstein anomaly, operated onasin adultsinwhomthiscavi-
ty hasundergone an exaggerated dil atation consequent to
tricuspid insufficiency should also be brought out.

Theinsufficienciesof theright and | eft atrioventricu-
lar valves occurring to agreater or lesser extent following
correction of theatrioventricular septum, infaceof themag-
nitude of the malformation of the single atrioventricular
valve, must al so bementioned among residua surgical de-
fects. Theresidual defect under conditionsof subvalveand
evenvalveobstructiontotheleft and right sidesof theheart
isalmost obligatory in face of malformationsthat render
anatomical and thereforeanatomofunctional normalization
difficult. Thisassertion can beextended toisolated anoma-
liesor tothose associated with other defectslikethetrans-
position of great arteries, adoubleoutlet fromtheright ven-
tricle and the corrected transposition of the great arteries,
also unfavorablefor the evolution of cardiopathieswhose
correctionisfunctional rather than anatomical, causingin
thelong run congestive, arrhythmic, embolic, andinfecti-
ouscomplications. Thisevolution occursin cardiopathies
whose anatomical correctionisnot feasible, liketricuspid
atresia, theatrioventricular-univentricul ar connection, | eft
heart hypoplasiacardiopathy with hypoplasiaof oneof the
ventricles, and certain congenital cardiopathiesof difficult
surgical correction. Fontan anastomosis, that is, systemic
venous connection with the pulmonary arterial tree, is
applicableinall of these conditions.

It may beadded that functional correctionisalsoappli-
cableto situationsinwhichtheleft ventriclelosesthe capa-
city to maintain systemic output, asin the transposition of
thegreat arterieswith anintact ventricular septum.

Functional correction in the transposition of the
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gresat arteriesby intra-atrial redirecting of blood flow by the
techniques of Mustard and Senning leads systemic venous
blood to the left and pulmonary venous blood to the right
ventricle, favoring systemic and pulmonary functional nor-
malization. Thiseffectisalso applicableto other conditions
likeisolated atrioventricular discordance, inwhichtheright
atriumis connected to theleft ventricle and the aorta, and
theleft atriumtotheright ventricleand thepulmonary arte-
ries. Thisfunctional correctionisequally applicableinasso-
ciation with arterial and coronary exchangein corrected
transposition of great arteriesin the presence of pronoun-
ced tricuspidinsufficiency.

Tube and valve placement according to the Rastelli
principle, inthecommonarterial trunk, in pulmonary atresia
with ventricular septal defect, in transposition of great arte-
rieswith pulmonary stenosisre-establishing right ventricle-
pulmonary trunk communication are part of the so-called
functional correctionswith al unfavorable consequences
of degenerative, obstructive, and infectious phenomena.

Itisclear that despiteintense progress, perfection still
loomsfar away. A gapinknowledge about etiological and
pathogenetic aspects, aswell asabout genetic, biochemical,
enzymatic and even prophylactic measures, which certainly
would be most decisive stepstoward the cure of congenital
cardiopathies remains. To improve perspectivesfor this
speciaty, changesin conduct are apresent-day necessity.

Toavoidacquired adversecharacteristicsin correcta-
ble cardiopathies, it is imperative to perform precocious
corrections during the first months of life. For noncorrec-
tablecardiopathies, bearinginmindtheir usually unfavora-
bleevolution, the solution for thenow nearer futuremay lie
intheuseof moreradical procedureslikecardiac grafting.

Starting from adifficult beginning, we are presently
till crossing aperiod of search for better horizons, tomain-
tainthe pledgefor achievement of our main objectivename-
ly, togivecardiopathic childrenan evolutionsimilar to that
of healthy children.
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