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RESUMO

Objetivo: Comparar resultados tardios da
substitui¢do valvar no anel aértico com ou
sem ampliag@o.

Meétodo: Incluidos 22 pacientes aérticos com
ampliacdo anelar anterior e posterior por anel
pequeno e 23 com didmetro anelar normal
quando da substitui¢do valvar aértica. Nos
grupos, caracterfsticas como sexo, idade,
diagnéstico valvar, etiologia da doenca
cardfaca e lesdes associadas foram
compardveis. Substitui¢do valvar simples
ocorreu de rotina. Para ampliagdo anelar
posterior foi feita incisdo no ponto médio do
seio ndo coronariano, sendo estendida ao
folheto mitral anterior; amplia¢do anterior
resultou de incis@o no anel aértico entre
folhetos corondrios, estendida por dois em no
septo interventricular, nédo transfixado;
reconstrugdo aértica foi realizada por enxertos
de pericérdio bovino. Resultados avaliados
foram varia¢d@o no didmetro anelar aértico na
cirurgia, evolugdo clinica (seguimento de dois
a 11 anos) e achados de ecocardiograma
Doppler (gradiente na via de saida do
ventriculo esquerdo - VSVE e massa
ventricular esquerda).

Resultados: Amplia¢do aumentou didmetro
anelar pequeno de 18,3+2,2 mm para
24,8%2,0 mm (p<0,001), tornando-o
compardvel ao normal: 24,9+ 1,5 mm (ns).
Em pacientes com ampliacdo anelar, o
gradiente sist6lico mdximo na VSVE reduziu
de 83,6 +22,3 mmHg no pré-operatério para
26,7+t11,4 mmHg (p <0,01), recentemente, e
na substituigdo valvar simples a redugéo foi

ABSTRACT

Aortic Valve Replacement with Anterior
and Posterior Enlargement of Small
Aortic Annulus is Comparable to
Surgery with Normal Annulus

Objective: To compare results of aortic valve
replacement in patients with normal annulus
and in those undergoing anterior and
posterior enlargement of a small annulus to
implant a larger prosthesis.

Methods: The study included 22 patients with
enlargement of a small aortic annulus and 23
with a normal aortic annulus, with similar

‘demographic characteristics and selected

from a large surgical population. For normal
annulus, simple valve replacement was
performed. For annular enlargement, the
posterior approach required incision in the
mid portion of the non-coronary sinus, up to
the anterior mitral leaflet; anterior
enlargement was achieved by an incision
between the left and right coronary ostium,
extended to the ventricular septum for 2 cm.
The aorta was reconstructed with bovine
pericardium patches. The results analyzed
included diameter of aortic annulus at
surgery, clinical evolution (2 to 11 years of
follow-up), left outflow tract obstruction and
left ventricular mass (by Doppler
echocardiography).

Results: Enlargement increased the aortic
annulus from 18.3+2.2 mm to 24.8+2.0 mm
(p<0.001), a value similar to aortic annulus
considered normal: 24.94 1.5 mm (NS). For
annular enlargement, the peak systolic
gradient at the prosthesis decreased from
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INTRODUCAO

Aampliagﬁo do anel aértico para implantar
um dispositivo protético de maior dimen-
sdo estd recomendada quando se observa redu-
zido didmetro do anel valvar aértico, por mal-
formagdo congénita, constitui¢do anatdmica ou
presenca de prétese estenética. Em pacientes
pedidtricos esta conduta pode ser necessdria,
pois o crescimento ndo serd acompanhado pelo
aumento do didmetro protético, resultando em
estenose tardia.

Para minimizar risco de obstru¢do aumen-
tada na via de safda do ventrfculo esquerdo
pela substitui¢do valvar aértica ou o apareci-

-

mento tardio desta obstrucdo, estdo descritas -

técnicas de amplia¢do anelar que permitem im-
plante de prétese de tamanho superior a origi-
nalmente cabfvel ™. Apresentam graus diversos
de complexidade, aumentam de modo variével o
diametro anelar aértico e ndo sdo desprovidas
de risco. Uma abordagem cirtrgica que aborda
o anel em posigdo anterior e posterior foi por
nés previamente descrita cinco e aplicagéo di-
fundida aguarda confirmacdo de efetividade
tardia.

O objetivo do presente trabalho é mostrar os
resultados de até 11 anos de evolugdo de pacien-
tes operados com a técnica de ampliagdo an-
terior e posterior e compard-los com os registra-
dos para pacientes submetidos a substitui¢do
valvar aértica simples.

INTRODUCTION

Enlargement of the aortic valve annulus to
implant a larger prosthesis is indicated
when the diameter of the annulus is smaller
than normal due to congenital malformation,
unusual anatomy or the presence of a stenotic
prosthesis. The procedure may also be neces-
sary in pediatric patients because the diameter
of the prosthesis will not increase as the patient

-grows, eventually resulting in stenosis.

Annulus enlargement techniques for im-
planting larger prostheses than would otherwise
be possible " have been developed to minimize
the risk of aortic valve replacement causing in-
creased obstruction of the left ventricular out-
flow tract or the subsequent appearance of such
an obstruction. These techniques involve diffe-
rent levels of complexity, enlarge annular dia-
meter by a variable extent and are not without
risk. We have previously described surgical
procedures for approaching the annulus in an-
terior and posterior positions ® and the applica-
tion presented in this paper awaits confirmation
of its long-term effectiveness.

The aim of this study is to show the results
for up to 11 years of clinical evolution in pa-
tients who underwent anterior and posterior en-
largement compared with patients who under-
went simple aortic valve replacement.




METODOS

Pacientes. Foram inclufdos 45 pacientes
submetidos ao implante de prétese valvar adr-
tica no Instituto de Cardiologia do Rio Grande
do Sul / Fundago Universitdria de Cardiologia
no entre 1993 e 2002, distribufdos em dois gru-
pos: Vinte e dois pacientes realizaram a técnica
de ampliagdo anterior e posterior (gupo amplia-
do) do anel valvar, considerado reduzido na
avaliagdio pré-operatéria e na cirurgia ou por
expectativa de crescimento, em especial crian-
cas (prosthesis overgrow), visando implante de
prétese valvar de tamanho superior a compati-
vel em pelo menos duas escalas (4 mm no dia-
metro). Vinte e trés pacientes submetidos a
substituigdo valvar aértica simples (grupo subs-
tituigdo valvar), por ter o didmetro anelar normal,
foram selecionados entre a ampla casufstica ci-
rirgica da Instituigéo por terem caracterfsticas
pré-operatérias comparéveis ao grupo de am-
pliagdo anelar em avaliago, no que se refere a
idade, sexo, etiologia, lesdo valvar, lesdes asso-
ciadas, eventos prévios, época da cirurgia e
classe funcional (ns). Apenas mostraram dife-
renca significativa entre os grupos, com predo-
mindncia para pacientes com ampliagdo anelar,
a prevaléncia de cirurgia cardfaca prévia e a
soma de cirurgia prévia e valvoplastia por ba-
ldo, conforme Quadro I, que expressa caracte-
risticas dos pacientes.

Técnica cirtirgica. A cirurgia compreen-
deu técnicas bem estabelecidas, como circula-
¢éio extracorpérea em hipotermia sistémica mo-
derada (28 a 32°C) e preservagdio miocdrdica
por infusdo de solugdo cardioplégica hipotér-
mica cristaléide (solugdo de St. Thomas II es-
friada a 4°C).

Para pacientes com anel valvar pequeno, de
diagnéstico confirmado por medida métrica di-
reta no campo operatério e conferéncia em ta-
bela de normalidade de oriffcio aértico (con-
forme Keith/Rowes @), a ampliagdo aértica
anterior iniciou por aortotomia estendida infe-
rior e posteriormente até o anel valvar aértico,
pela por¢io média do seio de Valsalva corres-
pondente ao folheto néo coronariano, e prolon-
gada sobre o anel e folheto mitral anterior, j4
descrita . /"

A ampliagdo anelar aértica anterior foi efe-
tuada mediante incisdo na parede adrtica na co-
missura aértica entre folheto coronariano direito
e esquerdo. O anel valvar aértico foi secionado
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METHODS

Patients. The study covers 45 patients who
underwent aortic valve replacement at the
Heart Institute of Rio Grande do Sul, University
Foundation of Cardiology, from 1993 to 2002,
who were divided into two groups. Twenty-two
patients (the enlargement group), with an annu-
lus defined as small during preoperative exami-
nation, during surgery or due to expected
growth, particularly in the case of children (in
whom the prosthesis is likely to overgrow),
underwent anterior and posterior enlargement
with the aim of implanting a valve prosthesis
that was at least two sizes larger than the native
valve (4 mm in diameter). A total of 23 patients
with a normal diameter annulus (the valve re-
placement group) underwent simple aortic valve
replacement. The latter group was selected from
the large number of patients who undergo sur-
gery at the Institute because they presented
preoperative characteristics comparable with
those of the enlargement group with regard to
age, gender, etiology, valve lesions, related le-
sions, previous events, surgery time and functi-
onal class (NS). The only significant difference
between the groups was the prevalence of previ-
ous cardiac surgery and the sum of previous
surgery and balloon valvuloplasties, which were
both predominant in the enlargement group (see

Table I).

Surgical procedure. Established surgical
procedures were used, including cardiopulmo-
nary bypass at moderate systemic hypothermia
(28 to 32°C) and myocardial protection using an
infusion of crystalloid hypothermic cardioplegic
solution (St. Thomas II solution cooled to 4 °C).

In patients with a small annulus, in which
this diagnosis was confirmed by direct measu-
rement during surgery and matched against a
table of normal aorta sizes (following Keith &
Rowes ©), anterior aortic enlargement began
with aortotomy"extended inferiorly and posteri-
orly up to the aortic annulus, continuing to the
mid portion of the sinus of Valsalva, correspon-
ding to the non-coronary leaflet, and continuing
over the annulus and the anterior mitral leaflet,
as previously described .

Anterior enlargement of the aortic annulus
was performed by means of an incision in the
aortic wall at the aortic commissure between
the right and left coronary leaflets. The aortic
annulus was sectioned and the incision exten-
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Quadro I Table 1

Caracteristicas demograficas Demographic characteristics

Caracteristica Ampliagio Troca Valvar P Characteristic Annular Valve P

Anelar enlargement replacement

Pacientes 22 23 Patients 22 23

Idade (anos) 229117 24,1 +£15,7 ns Age (years) 229+11.7 24.1 £15.7 NS

Sexo ns Gender NS
feminino 9 (40,9 %) 8 (34.8 %) Female 9 (40.9 %) 8 (34.8 %)
masculino 13 (59.1 %) 15 (65,2 %) Male 13 (59.1 %) 15 (65.2 %)

Lesio valvar ns Valve lesion ‘ NS
estenose 18 (81,8 %) 15 (56,5 %) Stenosis 18 (81.8 %) 15 (56.5 %)
insuficiéncia 4 (36,4 %) 5 (21,75 %) Regurgitation 4 (36.4 %) 5(21.75 %)
associagdo - 5 (21,.75 %) Both - 5(21.75 %)

Etiologia ns Etiology NS
congénita 14 (63.6 %) 13 (56.5 %) Congenital 14 (63.6 %) 13 (56.5 %)
reumética 8 (36,4 %) 10 (43,5 %) Rheumatic 8 (36.4 %) 10 (43.5 %)

Associagiio ns Association NS
ausente 16 (72,8 %) 20 (87,0 %) None 16 (72.8 %) 20 (87.0 %)
lesdo mitral 3 (13,6 %) 3(13.0 %) Mitral lesion 3(13.6 %) 3 (13.0 %)
aneurisma 1 (4.5 %) - Aneurysm 1 (4.5 %) -

Intervengio ns Previous events NS
ausente 20 (90,9 %) 21 (91,4 %) None 20 (90.9 %) 21 (91.4 %)
endocardite 2 (9,1 %) 14,3 %) Endocarditis 2(9.1 %) 1(4.3 %)

Canal arterial - 1 (4.3 %) Ductus arteriosus - 1(4.3 %)

Intervencao Previous interventions
catéter 0,4+0.8 0,2+04 ns Catheter 04+08 02104 NS
cirurgia 1,3+1,0 0.4 +0,7 <0,01 Surgery 13+£1.0 04+0.7 <0.01
todos 1,7£11 1.0+£1,0 < 0,01 Both 1:7:31.0 1.0+£1.0 <0.01

CF ns NYHA class NS
11 16 (72,8 %) 11 (47,8 %) I 16 (72.8 %) 11 (47.8 %)

I 5(22,7 %) 8 (34.8 %) 111 5(22.7 %) 8 (34.8 %)
v 1 (4.5 %) 4 (17,8 %) v 1 (4.5 %) 4(17.8 %)

e a incisdo prolongada por 2 ¢m no septo interven-
tricular, a uma profundidade méxima de 0,5 cm.

A reconstrucio da via de safda do ventriculo
esquerdo foi iniciada na incisdo aértica ante-
rior, pelo implante de um enxerto de pericérdio
bovino preservado em glutaraldeido. Este en-
xerto, de forma triangular para permitir a am-
pliagdo pretendida, foi suturado a partir da ex-
tremidade inferior da incisdo septal, pelos
bordos da incisdo ventricular e parede aértica,
sendo finalizada na linha da aortotomia longitu-
dinal. Apés, foi efetuada a reconstrugdo do anel
aértico posterior mediante enxerto de pericérdio
bovino preservado em glutaraldeido, de forma
elfptica, visando a reconstitui¢do da aortotomia
longitudinal ao término da sutura. A sutura foi
iniciada ao nivel da valva mitral e estendeu-se
anel e parede aértica, aonde foi temporaria-
mente interrompida e fixada. Ao término da
ampliagdo o diametro do anel aértico foi reava-
liado, visando verificar o tamanho da prétese a
ser implantada. A prétese foi posicionada e fi-
xada e a aortorrafia conclufda pela sutura do
enxerto posterior®. A Fig. 1 ilustra o procedi-
mento. Se indicado, foram realizados demais
procedimentos intracardfacos, e a cirurgia foi

ded by 2 c¢m in the ventricular septum to a
maximum depth of 0.5 cm.

Reconstruction of the left ventricular outflow
tract began at the anterior incision in the aorta,
using a bovine pericardium patch preserved in
glutaraldehyde. This patch, triangular in shape
to facilitate enlargement, was sutured from the

~lower end of the septal incision, along the edges

of the ventricular incision and the aortic wall,
ending at the line of the longitudinal aortotomy.
The posterior annulus was then reconstructed
using an elliptical bovine pericardium patch
preserved in glutaraldehyde, in order to recons-
truct the longitudinal aortotomy to the end of
the sutures. The suture ran from the mitral
valve to the aortic wall, to which it was tempo-
rarily tied. When the enlargement was complete
the diameter of the aortic annulus was re-
measured to ascertain the size of the prosthesis
to be implanted. The prosthesis was positioned
and fixed, the aortorraphy being completed by
suturing the posterior graft ®. Fig. I illustrates
the procedure. Other intracardiac procedures
were performed if necessary and the surgery
was concluded in the standard manner. Simple
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enxero anterior
anterior patch

Incis&o anterior
(septo IV)
anterior incision
(septum)

/—

éstio coronariano D
right coronary ostium

incisao posterior

(no folheto mitral anterior)
posterior incision

(in the anterior mitral leafiet)

enxero posterior
posterior patch

Fig. 1 Cirurgia de ampliagdo anterior e posterior. (A) Inciséo posterior (contfnua a linha da aortotomia) e anterior (compreendendo o
septo interventricular). (B) Sutura dos enxertos de ampliag@o. (C). Pontos de fixagdo da prétese aoértica. (D). Reconstrugdo da parede aér-
tica com os enxertos de pericdrdio bovino utilizados na ampliagéo anelar. Abreviaturas: Ao asc: aorta ascendente; septo IV: septo inter-

ventricular; D: direito.

Fig. 1 Anterior and posterior enlargement surgery. (A) Posterior (continues the line of the aortotomy) and anterior (including the ventric-
ular septum) incisions. (B) Suturing the enlargement patches. (C). Sutures to anchor the aortic prosthesis. (D). Reconstruction of the aor-
tic wall with the bovine pericardium patches used in the annular enlargement. asc. ao: Ascending aorta.

concluida de modo rotineiro. J4 a substitui¢do
valvar simples ocorreu conforme rotina.

Avaliacio da cirurgia. Os pacientes foram
estudados quanto ao aumento no didmetro do
anel aértico durante substitui¢do valvar e resul-
tante da ampliacdo anterior e posterior, a classe
funcional (critérios da New York Heart Associ-
ation), a modificagdo no gradiente da via de
safda do ventrfculo esquerdo e massa ventric-
ular esquerda, esta em avaliagdo recente por
ecocardiograma bidimensional com Doppler.

Etica e andlise estatistica. Para coleta de
informacdes foi pesquisado o prontudrio hospi-
talar, e realizada consulta médica com os paci-
entes. Os que ndo tinham estudo ecocardiogra-
fico atual foram convidados a realizar esta
avaliacgdo, esclarecido o objetivo do exame. O
projeto foi aprovado pelo Comité de Etica em
Pesquisa da Instituigdo.

Os dados foram expressos como valor abso-
luto, valor médio ou valor percentual e erro pa-
drdio e analisados por teste qui-quadrado de Pe-
aerson, exato de Fisher e Mann-Whitney. O
nivel de significancia estipulado foi um alfa cri-

tico de 5 %.

RESULTADOS

Achados intra-operatérios. A cirurgia de
ampliacdo anterior e posterior do anel aértico
propiciou aumento do didmetro médio do anel
aértico de 18,4+2,8 mm para 24,82+£2,0 mm
(p<0,001), sendo expresso para cada paciente
na Fig. 2. O valor obtido com ampliagdo foi
comparével ao didmetro médio encontrado nos

pacientes com substitui¢dio valvar simples, de
24,9+1,5 mm (ns).

valve replacement was performed following
standard procedures.

Surgical assessment. The study included
an assessment of increased annular diameter
during valve replacement and resulting from
anterior and posterior enlargement, New York
Heart Association functional class, and changes
in left ventricular outflow tract gradient and left
ventricular mass as assessed by a recent two-
dimensional Doppler echocardiogram.

Ethics and statistical analysis. Data were
collected from hospital records and patients’
physical examination. Patients who had not re-
cently had an echocardiographic assessment
were requested to have one and the reasons for
the examination were explained to them. The
study was approved by the Institute’s Research
Ethics Committee.

The data were expressed as absolute, means
or percentages and standard error. Pearson’s
chi-square test, Fisher’s exact test and the
Mann-Whitney test were used for analysis. Va-
lues of p>0.05 were considered significant.

RESULTS

Intraoperative findings. Anterior and
posterior enlargement produced mean increases
in aortic annular diameter from 18.4£2.8 mm
to 24.82+2.0 mm (p<0.001). Fig. 2 shows the
values obtained for each patient. The values
following enlargement were comparable with
the mean diameter of 24.9%1.5 mm found in
patients who had undergone simple valve repla-
cement (NS).
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DIAMETRO DO ANEL AORTICO (mm)
AORTIC ANNULUS DIAMETER (mm)

amp. pré / before enlarg.
m—— 2MP. POS / after enlarg.

Fig. 2 Diametro do anel aértico antes e apés ampliagéio anelar.

Fig. 2 Diameter of the aortic annulus before and after enlarge-
ment.

O tamanho das préteses implantadas mos-
trou uma distribui¢éo aproximada para os dois
grupos, conforme Quadro I1.

Para ampliag@o aértica foi necessério tempo
médio de circulagdo extracorpérea de 122,2+
38,9 minutos e a substitui¢do valvar requereu
91,1+30,8 minutos (p<0,05). O perfodo de
pingamento aértico foi de 91,6 +20,2 minutos
para pacientes com ampliagdo e de 68,0+23,6
minutos quando da substituigdo valvar (p <0,05).
Néao foram observadas alteracgdes eletrocardio-
gréficas relacionadas a técnica de ampliagédo
anelar (como distirbio de condugéo intra- ou
dtrio-ventricular) apés a cirurgia.

Avalia¢do tardia. Foram obtidas informa-
¢des de todos os pacientes compreendidos no
estudo, em tempo de seguimento de 2 a 11
anos. Quanto a condi¢do clfnica, 20 pacientes
(90,90 %) submetidos a ampliagéo anelar estdo
assintométicos (classe funcional I) e dois
(9,1 %) mostram cansago e dispnéia aos gran-
des esforgos (classe II). Dos pacientes com
substitui¢do valvar simples, 14 (60,9 %) estdo
em classe I, 8 (34,8 %) na classe Il e um
(4,3 %) em classe III (entre grupos, p<0,05),
conforme Quadro I1.

Foi observada significativa redugéio do gra-
diente sistélico instantdneo méximo em todos os
pacientes. Referente a ampliagéo anelar o valor
médio se reduziu de 83,6 +22,4 mmHg para
22,9+11,1 mmHg no pés-operatério imediato e
26,8+ 11,4 mmHg em avaliacdo recente (refe-

Differences in the size of implanted prosthe-
ses were fairly evenly distributed between the
two groups, as shown in Table I1.

Aortic enlargement required a mean cardio-
pulmonary bypass time of 122.2+38.9 minutes
compared to 91.1+30.8 minutes for valve re-
placement (p<0.05). Aortic clamping time was
91.6%20.2 minutes for patients undergoing en-
largement and 68.0+23.6 minutes in cases of
valve replacement (p<0.05). No electrocardio-
graphic alterations related to annular enlarge-
ment (such as intraventricular or atrioventricu-
lar conduction disturbances) were observed
after surgery.

Long-term assessment. Follow-up infor-
mation was collected from all the patients in the
study over periods ranging from 2 to 11 years.
In terms of their clinical condition, 20 (90.90 %)
annular enlargement patients were asymptom-
atic (NYHA class I) and two (9.1 %) exhibited
fatigue and dyspnea on ordinary exertion (class
II). Of patients who underwent simple valve
replacement, 14 (60.9 %) were in class I, 8
(34.8%) in class II and one (4.3 %) in class III
(p<0.05 between groups), as shown in Table II.

A significant reduction in peak instantane-
ous systolic gradient was observed in all pa-
tients. In the enlargement group, the mean
value fell from 83.6+22.4 t0 22.9+11.1 mmHg
immediately after surgery and to 26.8+11.4
mmHg in recent assessments (compared to con-
trols, p<0.001 for subsequent findings). For
simple valve replacement patients, the reduc-
tion, measured over similar periods, was from

- 68.2+28.7 to 27.9+10.0 mmHg and 32.9+%

16.2 mmHg (p <0.001). The preoperative aortic
transvalvular gradient was higher for enlarge-
ment patients than for the valve replacement
group (p<0.05), but similar values were regis-
tered for both groups after surgery (NS) (Table
II). Left ventricular mass was observed to have
reduced in the enlargement group from
184.6+£72.6 g prior to surgery to 147.2+45.9 g
at the last assessment (p <0.01). The reduction
in valve replacement patients was from
278.7£105.2 g to 148.1£70.4 g (p<0.01). Pre-
operative assessment showed lower values for
enlargement patients (p <0.01).

Echocardiographic assessment of the left
ventricular outflow tract showed no obstructions
related to the subprosthetic (ventricular) sutu-
ring of the bovine pericardium patches used in
anterior and posterior enlargement.
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Quadro 11 Table 11
Resultados observados Results
Caracteristica Ampliagio Troca P Characteristic Annular Valve p
Anelar Valvar larg repl t
Pacientes 22 23 Patients 22 23
CEC min 122,2 +£38,9 91,1 £30,8 < 0,05 Min CPB 122.2 £ 38.9 91.1 £30.8 <0.05
Isquemia min 91,6 +£20,2 68.0 £23.6 < 0,05 Min. iechemia 91.6 £20.2 68.0 + 23.6 < 0.05
Anel Ao mm Aortic annulus mm
Pré- 184 +28 249+1,5  <0,001 Before 184 +28 249+1.5  <0.001
Apés 24,82 +2,0* Mesmo ns After 24.82 £2.0* Unchanged NS
Prétese mm ns Prosthesis mm NS
19 0 1 19 0 1
21 8 4 21 8 4
23 7 14 23 7 14
225 7 4 225 4 4
Eco VSVE mmHg LVOT gradient mmHg
Pré 83,6 +224 68,2 +28,5 ns Pre 83.6 £224 682 +28.5 NS
1. pés 229+11,1 27,95+10,0 ns 1st post 229+11.1 27.95+10.0 NS
Recente 26,8 +11,4* 329 $£162* ns Recent 26.8 £ 11.4* 329 +16.2* NS
Massa VE g LV mass g
pré Pre
Recente - Recent
CF (NYHA) < 0,05 NYHA class <0.05
I 20 (90,9 %) 14 (60,9 %) 1 20 (90.9 %) 14 (60.9 %)
11 2( 9,1 %) 8(31,8 %) 11 2(91%) 8(31.8 %)
11 - 1 (4,3 %) 111 - 1(4.3 %)

* p<0,05 com relagdio ao controle do grupo.

rente ao controle, p<0,001 para achados tar-
dios); quanto a substitui¢do valvar simples, a
reducdo foi de 68,2+28,7 mmHg para
27,94£10,0 mmHg e 32,9+16.2 mmHg, em in-
tervalos similares (igualmente p<0,001). Em-
bora a média do gradiente transvalvar aértico
observado no pré-operatério fosse superior para
o grupo de pacientes considerados para amplia-
¢do se comparada a do grupo de substitui¢do
valvar (p<0,05), valores equivalentes foram re-
gistrados apés a cirurgia (ns). Ver Quaddro II. A
massa ventricular esquerda na dltima avaliag@o
se reduziu em pacientes com ampliagdo, de
184,6 72,6 g no pré-operatério a 147,2+£45,9
g na dltima avaliagdo (p<0,01), efeito obser-
vado na substituicdo valvar, de 278,7+105,2 g
para 148,1+70,4 g (p<0,01). Avaliagdo pré-
operatéria mostrava valor inferior em pacientes
ampliados (p<0,01).

A avaliacdo da via de safda do ventriculo es-
querdo ndo mostrou estruturas obstrutivas rela-
cionadas a sutura subprotética (ventricular) de
enxertos de pericdrdio bovino utilizados na am-
pliagdo anterior e na posterior nos estudos eco-
cardiogréficos realizados.

DISCUSSAO

Na presenca de orificio aértico de didmetro
reduzido com relagiio ao valor normal, o cirur-

CPB: Cardiopulmdnary bypass; LVOT: Left ventricular outflow tract; pre:
Before surgery: post: After surgery. * p<0.05 compared to control group.

DISCUSSION

In cases of an aortic annulus with a smaller
than normal diameter, the surgeon should use
an annular enlargement technique that allows a
larger replacement valve to be implanted. This
is equally true when the patients are expected
to grow physically, in order to prevent future
prosthetic stenosis. The first concerns of the
surgeon are to use a prosthesis with a good he-
modynamic performance even at small sizes
and to ensure an adequate outflow in patients
who are elderly or have a small body surface ™?.
However, a residual gradient could cause clini-
cal repercussions, especially in active patients.

Aortic annular enlargement should be used
when a substantial increase in annular diameter
is required to implant a prosthesis that is at
least two sizes larger than the native annulus
would allow. The techniques used are classified
on the basis of the anatomic site where the an-
nulus is sectioned and the degree of enlarge-
ment required.

Posterior annulus enlargement, by sectio-
ning the valve annulus and extending the inci-
sion to the anterior mitral valve leaflet, has of-
ten been performed in isolation. The graft used
to reconstruct the incised annulus also enables
enlargement, making it possible to implant a
prosthesis that is at least one size larger. We
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gido deve utilizar técnica de ampliagdo anelar
que permita o implante de um substituto valvar
de maior tamanho; isto é igualmente aplicdvel
quando se prevé crescimento fisico do paciente,
visando prevenir estenose protética futura. Pri-
meira consideracio é a utilizagdo de prétese de

. bom desempenho hemodinamico nos tamanhos

reduzidos, uma conduta aceitdvel em pacientes
idosos ou de superficie corporal reduzida ™,
embora um gradiente residual possa determinar
repercussdo clinica, em especial em pacientes
ativos.

As técnicas de ampliagio do anel aértico de-
vem ser utilizadas quando é necessdrio grande
ganho no didmetro do anel aértico, para im-
plante de prétese maior em pelo menos dois ta-
manhos aquela permitida pelo anel nativo. Es-
tas podem ser classificadas de acordo com o
local anatémico aonde a secc¢@o anelar é reali-
zada e grau de ampliacd@o desejado.

A ampliagdo anelar posterior, mediante sec-
¢do do anel valvar e extensdo da incisdo até o
folheto anterior da valva mitral tem sido fre-
giientemente empregada isoladamente. O en-
xerto de reconstrucio da incisdo anelar passa a
configurar a ampliagdo, permitindo implante de
prétese de pelo menos um tamanho. Tem sido
por nés utilizada isoladamente quando se de-
seja ganho pequeno no didmetro anelar, com se-
guranga, pois resultados observados e os comu-
nicados na literatura indicam mortalidade
hospitalar até préximo de zero®'. Uma ampla
experiéncia pessoal com esta técnica referen-
dou sua associagdo a ampliagdo anterior, cuja
combinacdo é descrita neste artigo.

A ampliag@o anterior do anel aértico é reali-

zada pela aortoventriculoplastia ou cirurgia de
Konno-Rastan ¥, Eletiva para a quando este-
nose valvar aértica se associa com obstrugdo a
nivel subvalvar (como o tinel aorto-ventricu-
lar), pode ser empregada na estenose valvar
aértica isolada se é necessdria maior ampliagao
anelar, como em pacientes pedidtricos ou
mesmo adultos. O risco cirdrgico tem sido redu-
zido (originalmente foi de 50 %), mas complica-
¢oes como infarto septal, comunicagéo inter-
ventricular residual e bloqueio trio-ventricular
podem ocorrer .

Ampliacdo anelar aértica combinada poste-
rior e anterior mediante uso de enxerto tinico
foi descrita por Yamaguchi?, sendo que a ante-
rior ndo ultrapassa o anel aértico. Jd na amplia-
¢éio anterior e posterior por nés descrita foram

have used this procedure in isolation when a
small increase in annular diameter is required.
The procedure is safe, our own observations
and the literature indicating an in-hospital mor-
tality rate of close to zero® . Considerable per-
sonal experience with this procedure supported
its association with anterior enlargement, a
combination that is described in this paper.

Anterior enlargement of the aortic annulus
is by aortoventriculoplasty or the Konno-Rastan
procedure ® ¥, It is indicated in cases of aortic
valve stenosis with obstruction at the subvalvu-
lar level (such as an aortoventricular tunnel)
and can be used in cases of isolated aortic valve
stenosis when a greater degree of annular enlar-
gement is needed, particularly in pediatric pa-
tients but also in adults. The level of surgical
risk has improved (it was originally 50 %), but
complications such as septal infarction, resi-
dual interventricular communication and atrio-
ventricular obstruction can occur ™,

Combined posterior and anterior enlarge-
ment of the aortic annulus using a single graft
was described by Yamaguchi"?. In this, the an-
terior incision extends no further than the aortic
annulus. In the anterior and posterior enlarge-
ment described in this paper, posterior enlarge-
ment of the aortic annulus ? was combined
with the line of the anterior section of the annu-
lus as in aortoventriculoplasty . Its originality
lies in the anterior approach, in which a limited
longitudinal incision is made in the ventricular
septum, allowing for greater enlargement than
the posterior approach and implantation of a
prosthesis two or three sizes larger than normal.

The enlargement surgery described in this
paper increased aortic valvar annular diameter
to values similar to those considered normal in
comparable patients. This increase allowed im-
plantation of prostheses comparable in size to
those of patients who did not undergo annular
enlargement, which was observed both in pa-
tients with a native aortic valve (sometimes con-
siderably altered by previous balloon valvulo-
plasty) and in patients in whom a smaller valve
replacement had been previously implanted.

A disadvantage of the enlargement proce-
dure is its complexity, as it requires signifi-
cantly longer cardiopulmonary bypass and myo-
cardial ischemia times. The harmful effects of
this prolongation, which is of, the order of 30 %,
can be neutralized by the use of membrane oxy-
genators and advances in myocardial protection
techniques.




combinadas a amplia¢do posterior do anel aér-
tico™? e linha de sec¢éo anterior do anel, con-
forme a aortoventriculoplastia . Sua originali-
dade resulta da abordagem anterior, aonde é
feita incis@o longitudinal limitada no septo in-
terventricular, permitindo uma ampliagdo adi-
cional a abordagem posterior e implante de pré6-
teses dois ou trés niimeros maiores.

O aumento no didmetro do anel valvar aér-
tico resultante da cirurgia de ampliagdo pro-
posta resultou em dimensdo comparével ao dia-
metro anelar considerado normal para pacientes
compardvel. Este aumento implante de préteses
de dimensdes comparéveis a de pacientes que
ndo foram submetidos a amplia¢do anelar pode
ser observado tanto em pacientes com valva
aértica nativa (e algumas bastante alteradas por
valvoplastia prévia com baldo) quanto para
aqueles que possufam substituto valvar de ta-
manho reduzido implantado previamente.

A técnica de ampliacdo tem como desvanta-
gem ser processo mais elaborado, requerendo
aumento significativo no tempo de circulagio
extracorpérea e de isquemia miocardica para
realiza¢do. Efeitos danosos deste prolonga-
mento, que é da ordem de 30 %, tém sido neu-
tralizados por oxigenadores de membrana e
progressos nas técnicas de preservagio miocar-
dica.

A melhora clinica pela substitui¢do valvar
aértica (e intervengdes cardfacas associadas,
quando efetuadas) foi importante, sendo que na
tiltima avalia¢do 90,9 % dos pacientes submeti-
dos a ampliagdo anelar se encontravam na
classe funcional I e 9,1 % em classe 1. Este re-
sultado é mais favordvel do que o observado
para substitui¢do valvar simples, pois 60,9 %
dos pacientes estavam em classe I e 34,8 % em
classe funcional II.

Relativa a avaliagdo ecocardiogréfica, nio
foi observada diferenga significativa entre os
dois grupos quanto ao gradiente na via de saida
do ventriculo esquerdo para os correspondentes
periodos de avalia¢do. Este resultado, que refe-
renda emprego de ampliagdo anelar para im-
plante de prétese em tamanho compativel com
um anel aértico normal, é referendado pela ava-
liagdo da massa ventricular esquerda, que mos-
trou redug¢do do valor pré-operatério a um valor
tardio compardvel a de pacientes com substitui-
¢do valvar simples. Considerando-se valores de
pré-operatério, acreditamos que as intervengoes
prévias (cateter ou cirurgia), de maior prevalén-
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Significant clinical improvements are seen
following aortic valve replacement (and associ-
ated cardiac interventions, when performed). At
last assessment 90.9 % of patients who under-
went annulus enlargement were in NYHA class
I and 9.1 % were in class II. This was a more fa-
vorable result than for simple valve replace-
ment, for which 60.9 % of patients were in class
I and 34.8 % in class II.

Echocardiographic assessment showed no
significant difference in left ventricular out-
flow tract gradient between the two groups for
the corresponding periods of assessment. This
finding, which supports the use of annulus en-
largement for implanting prostheses of a size
compatible with a normal aortic annulus, was
corroborated by assessment of left ventricular
mass, which showed a reduction from its pre-
operative value to one comparable to that of pa-
tients who had undergone simple valve replace-
ment. In view of the preoperative values, we
believe that previous interventions (catheter or
surgery), which were more frequent in the en-
largement group, even though they may have
been of a palliative nature, contributed to a re-
duction in ventricular overload, producing a
lower value for ventricular mass in these patients
compared with those who underwent simple
valve replacement.

It is important to stress that these findings
refer to only 22 patients (from a study popula-
tion of 26), a very small number compared with
the total number of patients who underwent aor-
tic surgery at the Institute during the nine years
covered by the study (approximately 800). This
limited applicability is due to the specific indi-
cation for the procedure in cases of a small aor-
tic valvar annulus, in which posterior enlarge-
ment would still result in implantation of a
stenotic prosthesis but aortoventriculoplasty is
not suitable for anatomic reasons.

CONCLUSION

Notwithstanding the small number of pa-
tients assessed and the relatively short follow-
up time, it can be concluded from this study
that anterior and posterior annular enlargement
for aortic valve replacement produces similar
results to those of simple valve replacement and
that the procedure can be used to implant an
aortic valve prosthesis that is larger than the
patient’s native annulus.
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cia no grupo ampliado, ainda que paliativas, te-
nham contribuido para reduzir a sobrecarga
ventricular e resultam no valor inferior de
massa ventricular reduzida nestes pacientes, se
comparados aos da substitui¢do valvar simples.

E importante ressaltar que resultados dizem
respeito apenas a 22 pacientes (de casufstica
atual de 26), um nimero muito reduzido se
comparado ao total de pacientes aérticos opera-
dos na Institui¢do nos nove anos compreendi-
dos no estudo (aproximadamente 800 pacien-
tes). A limitada aplicabilidade se justifica a
indicagdo especifica em situacdes de anel val-
var aértico pequeno, cuja ampliacdo posterior
resultaria ainda em implante de prétese estené-
tica, mas em que a situagfo anatdmica ndo re-
presentaria indicagd@o para ventriculoaortoplas-
tia.

CONCLUSAO

Ressalvado o reduzido nimero de pacientes
avaliados e o tempo relativamente curto de
acompanhamento, o estudo permite concluir
que a cirurgia de amplia¢do anelar anterior e
posterior para substitui¢fo valvar aértica mostra
resultado superponivel ao da substituicdo val-
var isolada, podendo ser utilizado quando é ne-
cessério implante de prétese valvar aértica de
dimensdo superior a compativel com o anel na-
tivo.
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