Case Report

Percutaneous Balloon Aortic Valvuloplasty in a
Pregnant Adolescent
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Wereport the case of a 16-year-old pregnant patient
with severeaortic stenosisand pulmonary congestion cli-
nically uncontrolled, in whom percutaneous ball oon aor -
tic valvuloplasty was used as thefirst choice of treatment
in an emergency procedure. Theclinical findings, patho-
physiology, diagnostic features, and indicationsfor per-
cutaneoustreatment arereported.

Severe congenital aortic stenosisisrarein children
and young individuals. Bicuspid aortic valve occursin
3% to 6% of patientswith congenital heart disease; when
associated with commissural fusion, significant stenosis
may be present in childhood. The association of severe
congenital aortic stenosis and pregnancy is difficult to
control clinically, carrying a high risk of maternal and fe-
tal mortality, mainly when manifested with symptoms of
pulmonary congestion 12,

CaseReport

Thepatientisal6-year-old pregnant whitewomanin
the 27th gestational week, who was admitted with severe
dyspneaand precordial pain. Her personal antecedent was
acardiac murmur without diagnosis or follow-up. When
starting the prenatal foll ow-up 2 weeksbeforeand complai-
ning of dyspneaon exertion, thepatient wasreferred for car-
diac assessment. Sheevolved with symptomsat rest, being
then hospitalized. Shereported smokingand nofamilial his-
tory of heart disease, diabetes mellitus, hypertension, or
dydlipidemia

Onphysi ca examination, thepatient wasinregular gene-
ral condition, tachypneic, acyanotic, and her facieswas not
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characterigtic. Her weight and height were, respectively, 40kg
and 1.50m. Her blood pressurewas90/60 mmHg, and, onheart
auscultation, she had aregular rhythm, tachycardia (heart
rate=120bpm), and an g ection systolicmurmur (5+/6+) inthe
aorticregionwithirradiationtothecarotid arteries. Thepulmo-
nary auscultation showed crepitant raesin both bases.

The electrocardiography revealed sinus rhythm, hy-
pertrophy of theleft chambers, and ventricul ar repolariza-
tion changes secondary to overload (fig. 1).

Thechest radiography showed anormal cardiac area,
cranial diversion of thepulmonary circulationand Kerley B
linescompatiblewith pulmonary congestion.

Onadmission, theechocardi ogram showed abicuspid
aortic valve with commissural fusion of the right and | eft
coronary leaflets, moderately reduced systolic mobility,
systolic dynamicsin cupule, and no calcification. In addi-
tion, left ventricular (LV) concentric hypertrophy, left ventri-
clefeorta(LV/AO) gradient =100 mmHg, and an aorticring of
1.48cm?wereobserved.

The patient remained at the coronary unit under clini-
cal treatment with digitalis, adiuretic, nitroglycerine, and
oxygentherapy withamask.
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Fig. 1- ECG at rest on hospital admission showing hypertrophy of theleft chambers.
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On admission, the obstetric ultrasound showed the
presence of heart beats and fetal movements, aswell asa
Grannun zero-degree placentawith normal thickness. The
amniotic fluid volumewas normal. Thefetusweighed ap-
proximately 920 g and had no morphological peculiarities.
Thefetal biometry for theechographic gestational ageof 27
weekswasaverage. A new ultrasound wasperformed every
48hoursfor fetal follow-up.

Inthe 30th gestational week, the patient experienced
progressive pulmonary congestion, which did not respond
properly toclinical treatment. Percutaneousaortic valvulo-
plasty wasthen indicated.

On cardiac catheterization, the findings were asfol-
lows: bicuspid aortic valve with an LV/AO gradient
=105mmHg (fig. 2), ascending aortawith normal angiogra-
phic appearance, coronary circulation with normal origin
andtrgjectory, and hypertrophicleft ventricle.

Procedure— The patient was sedated and the cardio-
fetal beatsweremonitored. Catheterization of theleft ventri-
clewasperformed through punctureof theright femoral ar-
tery with an 8F Sonescatheter. A 0.35 guidewire(Amplatz
“extra-stiff” 260 cm—Boston Scientific) waspositionedin
theleft ventricle. Aortography wasperformedin left anteri-
or obliqueprojection and | eft ventricul ography wasperfor-
medinright anterior obliqueprojection (Multi-Track 5F an-
giographic catheter, NuM ed Inc) with radiographic nonio-
niclow-osmolarity contrast medium. An 18x4-cmballoon
(Z-MED —NuMed) wasused (fig. 3). Attheend of theproce-
dure, the peak-to-peak ejection gradient LV/AO was
20mmHg, and mild-to-moderate aortic val veinsufficiency
wasobserved (fig. 4).

After the procedure, the el ectrocardiogram showed a
reduction in the ventricular rate and maintenance of the
signsof hypertrophy intheleft chambers.

Fig. 2 - Aortogram in | eft anterior oblique projection. A bicuspid aortic valve with
severe stenosisis seen (the decreasein opacity indicates flow through the stenotic
valve).
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Fig. 3- Aortogram in right anterior oblique projection. Balloon dilation of the
aortic valve. A constriction corresponding to valvular stenosis may be seen.

Fig. 4 - Aortogram in left anterior oblique projection. Final result showing mild
aortic regurgitation and disappearance of the central jet.

The chest radiography showed areduction inthe
signs of pulmonary congestion, and the echocardiogram
showed amild residual aortic stenosis (LV/AO gradient
=29 mmHg) and moderateaorticvalvular insufficiency. The
other parametersremained unchanged.

After theprocedure, fetal monitoring with cardiotoco-
graphy evidenced areactivetracing. Theobstetric echogra-
phy and Doppler color velocimetry revealed good fetal vita
lity. Onthe4th day after percutaneousaortic valvuloplasty,
anew obstetric echography reveal ed severe oligohydram-
nioswith an amniotic fluid index (AFI) = 2.5 cm (hormal

99



Tumelero et al

Percutaneous balloon aortic valvuloplasty in a pregnant adolescent

AFI=8-18 cm). Dueto the association of oligohydramnios
and placental insufficiency, interruption of the pregnancy
withaCesarean delivery wasindicated.

The male newborn infant weighed 1.425 g, had an
Apgar scoreof 8and 9, and aCapurroindex of 32weeks.

The mother was discharged from the hospital onthe
4th day after the Cesarean delivery, in good general condi-
tion and without dyspnea. The diuretic and angiotensin-
converting-enzymeinhibitor weremaintainedfor theclinical
control of heart failure.

Thepremature newborn had hyalinemembranedisea-
se, extensive bronchopneumonia, septicemia, disseminated
intravascular coagulation, and anemia. In addition, ashis
ductusarteriosuswas patent, indomethacin was used until
itsclosureonthe10th day of life. Theinfant wasdischarged
fromthehospital onthe46th day of lifeweighing2.125g,in
good general condition and stable.

Ontheclinica 9-month follow-up, the patient remai-
ned asymptomatic using an angiotensin-converting-enzy-
meinhibitor and adiuretic. Duetothegood clinical evolu-
tion, the surgical valvular correction was postponed.

Discussion

Severecongenital aortic valvestenosisisrarein chil-
dren and young individuals *. Bicuspid aortic valve
accountsfor 3% to 6% of congenital heart diseases??. Itis
morefrequently found among males(mal eto femal epropor-
tion of 4:1) and may be associated with cardiovascul ar ano-
maliesin upto 20% of thecases?. Thetraumaproduced by
theturbulence of theblood flow |eadsto thickening, fibro-
sis, calcification, and stiffnessof thevalve, andtheclinica
manifestations occur from the 3rd decade of life onwards,
mainly inthemalesex 23. In some cases, when the bicuspid
valvular stenosisisassociated with commissural fusion, it
may already present itself as severe during childhood @.
Some authors have considered aortic valve stenosis the
most frequent congenital heart disease, becauseit isnot
usually detected during thefirst yearsof life. Withtherouti-
ne use of echocardiographic techniques, therecognition of
aortic valve stenosishasbeen facilitated 2.

Thephysiological changesinduced by gestation cause
thefollowing 3 major hemodynamic changesintheheart: an
increaseinthecardiac output (30-40%); anincreasein heart
rate (10-20 bpm); and expansion of the blood volume (20-
100%) *°. Theassociation of thesefactorswith obstruction of
theleft ventricular outflow tract, whichlimitsthevariationsin
cardiac output, may |ead to hemodynamic decompensation,
whichisfregquently portrayed assymptomsand signsof pul-
monary congestion, syncope, and sudden death.

AccordingtoAriasand Pineda®, inaseriesof 38 ges-
tationswith 23 severe aortic stenoses, thenatural history of
this disease encompasses amaternal mortality rate during
pregnancy of 17.4%for nontreated patientsand afetal mor-
tality rate of 34%. Aninvasivecardiacintervention may be
necessary in patientswhose clinical condition hasdeterio-
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rated during pregnancy, aiming at reducing the peak-to-
peak g ection gradient by 60%to 70% 7%, Surgical treatment
for severe bicuspid aortic stenosis has been recommended
by the Brazilian Consensuson Heart Disease and Pregnan-
cy at any timeduring gestationwhentheLV/AOgradientis
greater than 70mmHg?®. Cheitlin*° recommendssurgical bal-
loon valvuloplasty or even surgical valve replacement in
thepresenceof symptoms, immediately if evidenceof pul-
monary congestion exists, andwhenthevalvular areais0.7
cm? or lower, measured on the echocardiogram or during
cardiac catheterization. Balloonvalvul oplasty successfully
used in severe mitral stenosis during pregnancy and in
aortic stenoses in nonpregnant, but at high risk for aortic
valvereplacement 112, patientswas used in 2 pregnant pa-
tients with aortic stenosis **“. Both cases had favorable
maternal and fetal outcomes. A series of valvuloplasties
performedinthe30th gestational week ** hasbeenassocia
ted with preterm birth of healthy babies2 weekslater. In 2
studies " with 11 patientsundergoing aortic valverepla-
cement, no maternal death was reported although the
overal materna surgica mortality ratewith cardiopulmona-
ry bypasswas1.5. Ontheother hand, theoveral fetal surgi-
cal mortality ranged from 16% " to 20% . Aorticvalvere-
placement, in particul ar, seemsto be associated with an ex-
ceptionally high fetal mortality rate of 40% intheentire
groupand 57%in patientswith aortic stenosis’. Therefore,
open surgery for aortic val ve stenosis during pregnancy
should be considered asthelast choice.

Percutaneous balloon aortic valvul oplasty began to
beusedinthemid 1980s. 1n 1984, based ontheinitial expe-
riencewith pulmonary valvuloplasty, L ababidi **and Laba
bidi and Wu 2 extended the method for the treatment of
aorticstenosis. Currently, therefinement of materialsprovi-
ded the use of that lessinvasive method in situationsin
whichthesurgical riskisunacceptable.

Balloon valvuloplasty and surgical valvuloplasty ha-
vebeenlimited by their lateresults, whichturnthese proce-
duresinto palliativetreatment 2. Theimmediate appearance
of aortic regurgitation or its progression, and the later ap-
pearanceof restenosi sarethe major complicationsof valvu-
loplasty. Other complicationsduring theprocedureinclude
bleeding, arrhythmias, stroke, iliac-femoral arterial complica
tions, injury tomitral valve, anddeath’.

Exposureto X-rays during the procedure is another
issuethat deserves special attention, and for ashort timeit
may be minimized by using radiol ogical protectionfor the
abdomen and pelvisof thepregnant female. Thisfully redu-
cestherisksof congenital malformations?.

The experience of percutaneous aortic valvuloplasty
in pregnant women hasbeen limited to casereports, becau-
seit hasbeen performedinclinically unstabl e patientswho
areunder high surgical maternal -fetal risk and requireinter-
vention. Percutaneous aortic valvuloplasty during gesta-
tionisasafeand effective procedurethat reducesmorbidity
and mortality and providesopportunity for an electivesur-
gical valvular correction.
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