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RESUMO

Introducdo: A Prevaléncia da febre reumatica (FRA) e da cardiopatia reumatica
cronica (CRC) em nosso meio e em contextos menos favorecidos continua sendo
uma importante causa de morbimortalidade. A FRA ¢é a principal causa de estenose
mitral (EM) no Brasil. Entre os tratamentos propostos, a valvuloplastia mitral
percutanea com o baldo de Inoue € o tratamento de escolha para pacientes com
area valvar critica e anatomia favoravel. A melhor técnica anestésica para esses
procedimentos é um dos desafios da Anestesiologia. Objetivos: O principal objetivo
do primeiro estudo foi determinar parametros periprocedimento que predizem a area
valvar mitral imediatamente apdés a VMPB e seu impacto nos resultados no curto
prazo. O segundo estudo teve como principal objetivo avaliar a eficacia e seguranca
do uso de baixas doses de fentanil e midazolam como agentes anestésicos na
sedacdo consciente para VMPB. Métodos: foram estudados 81 pacientes
consecutivos com EM referidos para valvoplastia mitral percutanea por baldo de
Inoue entre margo/2017 e julho/2019. A pesquisa foi desenvolvida no Hospital das
Clinicas da Universidade Federal de Minas Gerais (UFMG), sendo os
ecocardiogramas realizados no setor de ecocardiografia do hospital. As medidas do
anel mitral foram realizadas no pré-operatorio, obtidas na janela ecocardiografica
bidimensional (ECO2D) 4 camaras no final da diastole e a medida da separacao
maxima entre os folhetos foi realizada no perprocedimento na janela ECO2D
paraesternal eixo longo. No segundo estudo, 25 pacientes consecutivos foram
avaliados quanto aos parametros hemodinamicos e niveis de sedacao antes e cinco
minutos apdés a administracdo de midazolam 25 ug/kg e fentanil 1ug/kg.
Resultados: Por andlise de regressdo linear multipla: idade, indice de massa
corporal, escore ecocardiografico, diametro do anel mitral, medida maxima de
separacdo de folhetos ao final do procedimento e nimero de insuflacdo do baldo
foram os determinantes mais importantes da area valvar pés-procedimento. Durante
um periodo médio de acompanhamento de 13 meses, 16 pacientes (20%)
apresentaram um dos desfechos analisados. No segundo estudo apés a sedacéo, a
maioria dos pacientes estavam nas categorias 2 e 3 da escala de sedacao de
Ramsay. A saturacéo de oxigénio caiu da média de 98,5% para 96,0% sem oxigénio
suplementar. A pressdo sistdlica do ventriculo esquerdo e as pressdes aorticas
centrais diminuiram apés a sedacdo. No entanto, nenhum dos outros parametros
mudou significativamente apos a sedacéo, incluindo pressdes da artéria pulmonar,
resisténcia vascular pulmonar e indice cardiaco. Concluséo: A area valvar mitral
apos a PMVB foi determinada por uma combinacao de fatores, incluindo parametros
demograficos e relacionados ao procedimento. Os resultados clinicos de longo prazo
foram previstos pela é&rea valvar mitral pos-procedimento e gravidade da
insuficiéncia mitral. No estudo da sedacédo, demonstrou-se que a combinacéo de
midazolam e fentanil alcancou sedacdo adequada, sem alteracfes significativas nos
parametros hemodinamicos, permitindo a manutencao da ventilagdo espontanea.

Palavras-chave: Febre reumatica. Estenose mitral. Valvoplastia mitral percutanea.
Anel mitral.



ABSTRACT

Introduction: The prevalence of rheumatic fever (ARF) and chronic rheumatic heart
disease (CRC) in our country and in less favored contexts remains an important
cause of morbidity and mortality. FRA is the leading cause of mitral stenosis (MS) in
Brazil. Among the treatments proposed, percutaneous mitral valvuloplasty with the
Inoue balloon is the treatment of choice for patients with critical valve area and
favorable anatomy. The best anesthetic technique for these procedures is one of the
challenges of Anesthesiology. Objectives: The main objective of the first study was
to determine periprocedural parameters that predict the mitral valve area immediately
after VMPB and its impact on short-term results. The second study aimed to evaluate
the efficacy and safety of using low doses of fentanyl and midazolam as anesthetic
agents in conscious sedation for VMPB. Methods: 81 consecutive MS patients
referred for percutaneous mitral valvuloplasty by Inoue balloon between March /
2017 and July / 2019 were studied. The research was carried out at Hospital das
Clinicas, Federal University of Minas Gerais (UFMG), with echocardiograms
performed in the echocardiography sector of the hospital. The measurements of the
mitral annulus were performed preoperatively, obtained in the two-dimensional
echocardiographic window (ECO2D) 4 chambers at the end of diastole and the
measurement of maximum separation between the leaflets was performed in the
perprocedure in the long axis parasternal ECO2D window. In the second study, 25
consecutive patients were evaluated for hemodynamic parameters and levels of
sedation before and five minutes after administration of midazolam 25 ng / kg and
fentanyl 1ug / kg. Results: By multiple linear regression analysis: age, body mass
index, echocardiographic score, diameter of the mitral ring, maximum measurement
of leaflet separation at the end of the procedure and number of balloon insufflation
were the most important determinants of the post-valve area. procedure. During an
average follow-up period of 13 months, 16 patients (20%) had one of the analyzed
outcomes. In the second study after sedation, most patients were in categories 2 and
3 on the Ramsay sedation scale. Oxygen saturation dropped from an average of
98.5% to 96.0% without supplemental oxygen. Left ventricular systolic pressure and
central aortic pressures decreased after sedation. However, none of the other
parameters changed significantly after sedation, including pulmonary artery
pressures, pulmonary vascular resistance and cardiac index. Conclusion: The mitral
valve area after PMVB was determined by a combination of factors, including
demographic and procedure-related parameters. Long-term clinical results were
predicted by the post-procedure mitral valve area and severity of mitral regurgitation.
In the study of sedation, it was demonstrated that the combination of midazolam and
fentanyl achieved adequate sedation, without significant changes in hemodynamic
parameters, allowing the maintenance of spontaneous ventilation.

Keywords: percutaneous mitral valvuloplasty; mitral stenosis; mitral valve area;

outcomes
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1 INTRODUCAO

A febre reumética aguda (FRA) ocorre como resultado de uma resposta imune a
uma infeccdo faringea por estreptococo do grupo A (SGA) em individuos
suscetiveis'?. Geralmente, poucas pessoas desenvolvem FRA apds a exposicdo ao
SGA, que pode chegar a 5 a 6% em certos grupos, com mais suscetibilidade e alta
exposicdo ao SGA. As recorréncias de FRA causam dano valvar progressivo e 50 a

75% dos casos progridem para cardiopatia reumatica crénica (CRC)?.

A CRC é uma condicéo cronica e debilitante caracterizada por complicagcdes como
arritmias, danos valvulares e insuficiéncia cardiaca®. A FRA e a CRC afetam mais
frequentemente criancas e adultos jovens!. Estima-se que a CRC afete mais de 33
milhées de pessoas em todo o mundo e resulta em aproximadamente 320.000
mortes anualmente. Como esse alto 6nus da doenca persiste em populacdes
desfavorecidas, recentemente foi adotada uma resolucao global sobre FRA e CRC
na 712 Assembleia Mundial da Saude (25 de maio de 2018). Essa resolucao foi
adotada por unanimidade pelos estados-membros e apela para esforcos

aprimorados para prevenir e controlar a FRA e a CRC#®,

A FRA é a principal causa de estenose mitral no Brasil. Entre os tratamentos
propostos, a valvoplastia mitral percutanea (VMP) com o baldo de Inoue é o
tratamento de escolha para pacientes com area valvar critica e anatomia

favoravell34,

A persisténcia da FRA e da CRC em nosso meio e em contexto socio econdmicos
menos favorecidos continua sendo uma importante causa de morbimortalidade?2,
Nesse cenario, relatamos uma revisao da epidemiologia, patogénese e tratamento
da FRA, destacando lacunas do conhecimento como preditores de desfecho
favoravel em curto e longo prazos. A presente dissertacdo € apresentada em dois
artigos. O primeiro, j& publicado, teve como objetivo a seguran¢a do ato anestésico
durante o procedimento com sedacdo consciente dos pacientes (ANEXO A). E o
segundo avaliou 0os parametros associados a area valvar mitral imediatamente apos
a intervencao percutanea, para determinar o seu impacto em eventos adverso em

curto prazo.
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2 REVISAO DA LITERATURA

2.1 Epidemiologia

A FRA apresenta distribuicdo mundial, mas com diferencas nas taxas de incidéncia

e de prevaléncia entres os diversos paises*®.

A persisténcia da FRA e da CRC em contextos socioecondmicos desfavorecidos
demonstra a associacdo entre a FRA e uma série de determinantes ambientais e
sociais da saude. Em virtude da variabilidade das populacdes, dos ambientes
examinados, dos parametros analisados e a da forca e dire¢cdo das associacdes
relatadas nos estudos, as revisdes sugerem uma relacédo causal com a aglomeracéo
e com o status socioecondémico. Entretanto, ainda sdo necessarios mais estudos

para ajudar a esclarecer a relacdo entre a FRA e os fatores ambientais e sociais*>.

Ordunez et al® demonstraram que as Américas estdo em uma posicdo melhor do
gue outras regibes do mundo em termos de doencas cardiacas de etiologia
reumatica e particularmente na reducdo da mortalidade prematura. Essa tendéncia
corresponde ao desenvolvimento econémico e humano alcancado pela maioria de
seus paises desde o final da década de 1990 e as reformas do sistema de salde

implementadas para melhorar o acesso e a cobertura da assisténcia a saude®.

No Brasil, apesar da subnotificacdo, estima-se que ocorram em torno de 73.000
casos de FRA por ano e que cerca de 30% desse pacientes desenvolvem CRC,

sendo 25% desses de estenose mitral pura e 40% de dupla lesdo mitral*.

A reducéo da mortalidade causada pela CRC é resultado da combinacéo de fatores
como deteccdo precoce, incluindo o uso extensivo do ecocardiograma para
rastreamento de CRC (screening), casos menos graves, melhor tratamento,
incluindo amplo uso de penicilina benzatina para profilaxia de novos surtos de FRA,
€ mais acesso aos servicos de salude e melhor qualidade, incluindo cuidados

cirGrgicos, entre outros determinantes®.
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A erradicacdo da FRA e da CRC requer vontade politica para atingir os segmentos
socialmente mais desfavorecidos da populacdo, mais conscientizacdo e educacéo
da populagéo, acesso mais sustentado e melhorado e cobertura e qualidade dos

servicos de salde®.

Figura 1 - Mapa mostrando a prevaléncia mundial relatada de CRC de 1991 até o

presente
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Fonte: OMS. Organizagdo Mundial de Saude. www. who.int/ rheumatic fever epidemiology’.

2.2 Fisiopatologia da febre reumatica

A patogénese da FRA ainda esta pouco esclarecida'®. As evidéncias atuais déo
suporte a ideia de que a FRA resulta de uma resposta autoimune a infeccao pelo
estreptococo do grupo A (SGA) - Streptococcus pyogenes. A doenca é caracterizada
por varios graus de inflamacdo das articulagbes e do coragdo, geralmente se
manifestando como poliartrite e doenca valvar®®>°. Menos comumente, o
envolvimento dos ganglios da base durante o processo autoimune resulta em coreia.
Exceto pelas lesGes valvares, todas as outras manifestacbes de FRA desaparecem
sem sequelas. A medida que a doenca aguda desaparece, as lesbes valvares
geralmente diminuem em gravidade, mas podem persistir ou progredir, levando a
CRC. Embora a prépria FRA raramente seja fatal, a CRC pode causar insuficiéncia

cardiaca, acidente vascular cerebral ou morte2>°,

Vérias infeccdes e altas taxas de aquisicdo de infeccdo por Streptococcus pyogenes

(estreptococo do grupo A) contribuem para o desenvolvimento de febre reumatica e
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doenca cardiaca reumatica. O aumento da incidéncia e gravidade da FRA e CRC é
atribuido ao dano cardiaco cumulativo apds episédios recorrentes de FRA

exacerbados pelo processo inflamatério?°.

A doenca cardiaca reumatica crénica constitui uma complicagéo da febre reumética,

gue pode levar a incapacidade progressiva e diminuicdo da expectativa de vida?®.

2.3 Estenose mitral

A FRA ¢é a principal causa de estenose da valva mitral (EM) em todo o mundo, mais
prevalente nos paises em desenvolvimento. Embora qualquer valva cardiaca possa
estar envolvida, a valva mitral (VM) é afetada em praticamente todos os casos de
CRC. As alteracdes reumaticas caracteristicas incluem: a) fusdo comissural; b)
aparéncia “boca de peixe” do orificio valvar; c) espessamento de folhetos,
especialmente nas bordas livres; d) e encurtamento e fusdo das cordas. As duas
Ultimas alteracfes sdo responsaveis pela aparéncia caracteristica do taco de héquei

do folheto anterior na ecocardiografia®®.

Figura 2 - Imagem ecocardiografica, corte paraesternal eixo longo, evidenciando
espessamento da extremidade dos folhetos da valva mitral com significativa

restricdo a abertura valvar

| I o e, U | SRR
Observa-se aspecto em doming de abertura do folheto anterior,
caracteristico do acometimento reumatico. Imagem de um paciente
incluido no estudo.
Fonte: arquivo do autor.
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A estenose mitral reuméatica (EM) € uma obstru¢ao ao fluxo sanguineo no nivel da
valva mitral, como resultado de uma anormalidade no aparato mitral, o que prejudica
a abertura valvar normal durante o enchimento diastdlico do VE. Com a EM
progressiva, e quando a area fica abaixo de 2 cm?, um gradiente de presséo
diastolica se desenvolve entre o atrio esquerdo (AE) e o ventriculo esquerdo (VE).
Isso leva ao aumento da presséo do AE e a diminui¢cédo do fluxo direto. A taquicardia
€ particularmente prejudicial na EM e reduz o tempo de enchimento diastolico,
levando a aumento no gradiente transmural. Consequéncias do aumento das
pressdes de AE: aumento do AE com aumento do risco de arritmias atriais,
particularmente fibrilagdo atrial e tromboembolismo sistémico; e aumento das
pressdes pulmonares com edema pulmonar resultante e hipertensédo pulmonar. Este
ultimo pode levar a insuficiéncia ventricular direita e subsequente regurgitacdo

tricspidet101

A consequéncia da diminuicdo do fluxo direto € o baixo débito cardiaco, devido a

restricdo ao enchimento do VE1011,

Nos adultos normais, a area transversal do orificio da valva mitral, como j& visto, &
de 4 a 6 cm. O diagndstico clinico, confirma-se por ecocardiograma transtoracico.
Normalmente, a ecocardiografia bidimensional mostra estruturas valvares e
subvalvares anormais. Ela também fornece informacdes sobre o grau de
calcificacdo e estenose valvar e sobre as dimensdes do AE. A ecocardiografia com
doppler da informacbes sobre o gradiente transvalvar e pressdo arterial

pulmonart11.12,
A gravidade é caracterizada pelo ecocardiograma como:
a) Moderada: area valvar de 1,5 a 2,5 cm?;
b) grave: area valvar < 1,5 cm?; os sintomas muitas vezes estdo presentes;

c) muito grave: area valvar < 1,0 cm?.

No entanto, a relacdo entre sintomas e area do orificio valvar nem sempre é

consistente.
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A ecocardiografia desempenha importante papel no processo de avaliacdo e
tomada de decisdo em pacientes com estenose mitral (EM), permitindo a
confirmacao do diagnostico, avaliacdo da gravidade e escolha da melhor opc¢éo
terapéutica (viabilidade de uma valvuloplastia mitral percutdanea - VMP - ou
cirurgia). A EM deve-se principalmente a febre reumatica, mas outras etiologias
estdo surgindo e devem ser reconhecidas, pois essas formas geralmente ndo sao
adequadas para VMP*2, Pode-se usar o ecocardiograma transesofagico (ETE) para
detectar ou excluir trombos pequenos no AE, especialmente aqueles no apéndice
do atrio esquerdo, que geralmente ndo sao evidenciados pela abordagem

transtoracical?.

2.3.1 Tratamento

2.3.1.1 Tratamento farmacologico

A terapia medicamentosa vai aliviar os sintomas, sem efeitos diretos sobre a
obstrucao fixa. Nos casos de EM discreta, estando o paciente assintomatico e em
ritmo sinusal, ndo ha necessidade de intervengao farmacologica especifica. Na EM
moderada a importante, sintomaticos, a terapia esta indicada enquanto o paciente
aguarda procedimento intervencionista, visando a melhora dos sintomas, ou no
controle de complicagdes, tais como fibrilacdo atrial FA), insuficiéncia cardiaca

direita, hipertensdo pulmonar e eventos embdélicos®12:13,

O uso de diuréticos (especialmente os de alga) associado a restricdo hidrossalina &
recomendado quando manifestagdes de congestao pulmonar estiverem presentes,
incluindo dispneia aos esforgos, ortopneia e/ou dispneia paroxistica noturna. Nos
estagios evolutivos avancados da EM surgem sinais de insuficiéncia cardiaca direita.
Nessa situacéo, os antagonistas da aldosterona, como a espironolactona, podem ser
valiosos adjuvantes a terapia diurética habitual. Os sintomas de insuficiéncia
cardiaca (IC) esquerda devem-se as altas pressdes encontradas no atrio esquerdo e
no leito capilar pulmonar, consequentes a obstru¢do mecanica ao fluxo transmitral.
O uso de digitalicos nao é justificado nos pacientes com fungao contratil ventricular

normal e em ritmo sinusal. Entretanto, nas situagdes em que a EM associa-se a FA,
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os digitalicos representam alternativa complementar para controle da frequéncia

ventriculart314,

O controle da frequéncia cardiaca (FC) constitui um dos pilares do tratamento clinico
da EM. As taquicardias geralmente sdo mal toleradas, na medida em que reduzem o
tempo de enchimento diastdlico ventricular. Caso esse tempo seja diminuido pela
metade, o gradiente pressorico transmitral ira quadruplicar, acarretando elevagéo da
pressao venosa pulmonar. Os betabloqueadores, ao controlar a FC em repouso, sao
capazes de reduzir os gradientes e as pressdes desenvolvidas pelo atrio esquerdo e
também possuem a propriedade de estabilizar a FC durante a atividade fisica,
atenuando o incremento fisiologico no gradiente pressérico mitral nessas

circunstancias!13.14,

Eventos embdlicos sistémicos representam grave complicagdo da EM, ocorrendo em
13 a 26% dos pacientes e fortemente associados a idade e a FA. A anticoagulacao
oral plena, com RNI alvo entre 2,0 e 3,0, € recomendada na EM associada a evento
embodlico prévio, trombo atrial esquerdo ou FA. O acréscimo de aspirina em baixas
doses (50 a 100 mg/dia) € sugerido quando se constatar evento embdlico ou
documentagdo de trombo atrial esquerdo em pacientes adequadamente

anticoagulados®®1s,

2.3.1.2 Tratamento intervencionista

Ha duas modalidades aceitas para o tratamento intervencionista da EM: a
valvuloplastia mitral percutdnea por baldo (VMPB) por baldo e a cirurgia:
comissurotomia ou troca valvar. A escolha da melhor intervencdo baseia-se em
caracteristicas clinicas (status funcional e preditores de risco operatério), anatomia

valvar e na experiéncia da equipe cirargica?>'415, FIG 3

A anatomia valvar mitral deve ser avaliada sistematicamente, incluindo todo o
aparato valvar mitral para se definir o padrdo de acometimento reumatico valvar, se
predomina nas cuUspides, comissuras ou no aparato subvalvar?. O grau de
assimetria de fusdo comissural € um dos principais determinantes de sucesso do

procedimento percutaneo. O local da calcificacdo € fator importante na analise da
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anatomia valvar. Calcificacao restrita as bordas as cuspides é considerada anatomia
favoravel, mas se se localiza nas comissuras valvares, especialmente se causa

assimetria comissural, ndo se obtém resultados satisfatorios com a VMPB.

Varios escores foram desenvolvidos para avaliar a anatomia valvar mitral. O escore
amplamente usado (Wilkins's scorel®, descrito em 1988) permite a avaliagdo de
guatro parametros da valva mitral, classificados de um a quatro, de acordo com a
gravidade da alteracdo morfolégica: mobilidade, espessamento e calcificacdo dos
folhetos e acometimento do aparelho subvalvar. No entanto, o escore de Wilkins ndo
inclui a avaliacdo da morfologia das comissuras e, portanto, ndo avalia a
possibilidade de regurgitacdo mitral apés a intervencdo, que € um importante

preditor de resultados em longo prazo ap6s valvuloplastia mitral percutanea®.

O escore modificado, descrito por Nunes et al que inclui novos parametros
guantitativos para analise da morfologia da valva mitral, especialmente o
deslocamento dos folhetos e a assimetria no remodelamento comissural, tem sido
relatado como mais preditivo do desfecho do procedimento do que o escore de
Wilkins. Além disso, esse novo escore foi particularmente valioso na previsdo da

regurgitacdo mitral apés valvuloplastia mitral percutanea®’.

Apesar dos escores atuais descritos, a predicdo de regurgitacdo mitral apdés o
procedimento ainda ndo é acurada, necessitando de novos parametros para melhor

definicdo do risco de desenvolvimento dessa complicacéo frequente!?16.17,
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Figura 3 - Tratamento intervencionista da estenose mitral

m Estenose Mitral Importante
Sim ¢
Etiologia: Febre Reumatica, Degenerativa, Causas Raras

Sintomas: Dispneia CF II-IV
Nao l

Passo 4 S Complicadores: Hipertensao 3 Seguimento
im Pulmonar, FA de inicio recente Individualizado
‘r Sim l
Passo 5 Intervengdes: VMCB, Cirurgia, Implante Valvar Transcateter

CF: classe funcional, VMCP: valvuloplastia mitral por cateter baldo, FA: fibrlilagéo atrial

Fonte:Arq Bras Cardiol 2017;109(6Supl.2):1-34

2.4.1.3 Valvoplastia mitral percutanea por baldo

A VMPB teve significativo impacto no tratamento da EM, substituindo a terapia
cirdrgica como a principal opcdo de intervencdo. Embora ndo existam estudos
randomizados para se determinar o melhor momento da intervencdo, a VMPB
geralmente é indicada nos pacientes jovens com anatomia valvar favoravel, quando
0os sintomas se desenvolvem apresentando significativa reducdo da capacidade
funcional e desenvolvimento de hipertensdo pulmonar grave. Entretanto, nas
ultimas duas décadas, as indicagdes do procedimento foram expandidas para incluir
pacientes com anatomia valvar desfavoravel em decorréncia de alteracdes na

epidemiologia e avancgos nas técnicas invasivas®*2.

O sucesso da VMPB nao depende apenas da anatomia da valva mitral, mas de uma
série de fatores, incluindo caracteristicas clinicas, parametros ecocardiograficos e

estratégias de manejo intervencionista. O processo da doenca reumatica também
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pode causar desarranjos estruturais adicionais distintos da valva mitral que podem
influenciar o resultado da VMPB. E esperado resultado favoravel da VMPB se a
principal caracteristica subjacente for limitada a fusdo comissural, no entanto, se a
subvalvar ou folhetos estiverem gravemente envolvidos, o sucesso da VMP sera
menos provavel. O padrdao de envolvimento do folheto também é um importante

determinante da regurgitacdo mitral p6s-VMPB12:13.14.17,

a) Indicacbes especiais para a VMPB

Nos pacientes de alto risco em que a cirurgia é contraindicada, ela permanece como
a Unica terapia definitiva disponivel. Pacientes hemodinamicamente instaveisnpara
serem submetidos a um procedimento cirargico podem ser tratadoscoma VMPB
como terapia definitiva ou como ponte para cirurgia com resultados aceitaveis. A EM
€ geralmente associada as alteracdes na valva aodrtica e tricispide e 0 manejo
dessas outras lesdes valvares segue as recomendacdes referentes a doenca valvar

predominante®11.18

Nos pacientes com insuficiéncia tricuspide funcional grave, a cirurgia da valva mitral
e o0 reparo da valva tricuspide parecem ter melhores resultados clinicos do que a
VMPB, devendo-se considerar a opcao cirargica. Também é estabelecido que
pacientes com essas duas condi¢cdes manifestam doenca mais grave'l. Nos casos
de EM grave e insuficiéncia tricuspide, principalmente em pacientes com ritmo
sinusal, quando o AE ndo estd muito aumentado, a VMP pode ser uma opc¢ao
terapéutica razoavel. A existéncia de trombo na AE é considerada contraindicagdo
geral a esse procedimento. Entretanto, a VMP pode ser realizada se o trombo for
pequeno, fixo e localizado apenas no apéndice do AE, sob orientagao
ecocardiografica transesofagica continua com risco aceitavel em maos
experientes®11.13

Durante a gravidez o sistema cardiovascular sofre alteracfes fisiologicas, dentre
elas o aumento do débito cardiaco e do volume intravascular, que exarcebam a
sintomatologia das doencas cardiacas®®!4. A gravidez é um fator bem estabelecido
para descompensacdes agudas da CRC e pacientes com EM grave apresentam
risco mais elevado de complicacdes durante a gravidez'?!4, Portanto, a VMPB é

recomendada antes da gravidez para pacientes assintomaticas com EM grave e com
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morfologia valvar favordvel ao procedimento. Em gestantes, a VMPB deve ser
indicada apenas para pacientes que permanecem sintomaticos com sintomas de IC
de classe Ill ou IV da New York Heart Association (NYHA), apesar da terapia
médica, pois existe o risco de a regurgitacdo mitral (RM) grave exigir intervencao
cirdrgica de urgéncia. Varios estudos comprovaram a seguranca e eficacia da VMPB
em mulheres gravidas, especialmente quando o procedimento € realizado apos a

202 semana, com melhora da classe funcional da NYHA e sem comprometimentos

ao feto 12.16-18,

b) Valvoplastia mitral percutanea: consideragdes técnicas

As técnicas mais comuns de VMPB sdo as abordagens transeptais, usando um
baldo duplo ou o sistema de baldo Inoue. O baldo Inoue é a técnica mais
comumente usada no mundo inteiro, porque € mais rapida, menos trabalhosa e
requer menos tempo de fluoroscopia do que a técnica do baldo duplo. O uso
sisteméatico da técnica Inoue “passo a passo” simplificou as etapas processuais e
melhorou sua eficacia a medida que os hemodinamicistas se familiarizaram com
esse recurso. No entanto, ndo ha diferenca significativa nos resultados pos-

procedimento entre os dois métodos!?1219-21,

O procedimento € realizado através do acesso a veia femoral comum direita quando
indisponivel, e as veias femorais esquerdas sao utilizadas como acesso alternativo.
Um dos métodos mais simples e mais usado para realizar a puncao transseptal é a
fluoroscopia. Alternativamente a ecocardiografia transtoracica, transesofagica ou

intracardiaca podem ser utilizadas®?.

Apés cruzar o orificio mitral (FIG. 4), o baldo € posicionado dentro da porgéo apical
do ventriculo esquerdo. A porcao distal do baldo é entdo insuflada e o cateter é
puxado para trds até atingir o plano da valvula mitral antes de insuflar
completamente o balédo para dilatar o orificio valvar. Apds cada insuflacdo do baléo,
a area valvar mitral (AVM) medida pela planimetria, a abertura comissural e o grau
de regurgitacdo mitral devem ser avaliados por meio da ecocardiografia

transtoracica. O hemodinamicista pode fazer incrementos de 1 mL no volume do
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baldo a cada dilatacdo subsequente até que uma AVM adequada seja alcangcada ou

aumento na RM seja observado??.

Os critérios atuais de sucesso imediato mais aceitos atualmente sao:

a) AVM pés-VMP: AVM 21,5 cm? ou aumento de 50% na area em relagdo ao
pré-procedimento;

b) RM: alguns estudos consideram o critério mais estrito de aumento na RM
angiografica como um resultado subdétimo, enquanto outras séries usam o
ponto de corte Seller's de aumento de 22/3 pontos, conforme avaliado pela
ecocardiografia;

c) auséncia de outras complicacbes importantes que requerem cirurgia de

emergéncial?t7.22,

Figura 4 - Valvoplastia mitral percutanea om baldo de Inoue

B

Fonte: 12,

Para a escolha do tamanho do baldo de Inoue, a sele¢do do didametro apropriado &
etapa importante para o sucesso do procedimento. A férmula usando a altura do
paciente € uma maneira simples e eficaz de determinar o tamanho ideal do baldo a
ser usado (diametro do baldo [mm] = altura [cm] / 10 + 10). Com base nesse valor, o
operador seleciona o tamanho do baldo do cateter, sendo que um volume menor
gue o calculado pode ser usado inicialmente, principalmente em pacientes com area
valvar critica, mas volumes maiores podem ser necessarios posteriormente se o
resultado imediato for abaixo do ideal. A relacdo entre a altura do paciente e o

diametro da valvula mitral pode n&o ser necessariamente linear's.
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Outra técnica, usando a distancia intercomissural, foi proposta para determinar o
diametro do baldo, mas com calculo mais complexo?:. Ndo existem outros estudos
avaliando paradmetros anatdmicos da vélvula para direcionar a escolha do bal&o.
Outras informacdes que possam orientar o tamanho do baldo e o numero de
insuflacbes sé@o particularmente importantes em pacientes com EM critica, pois o

risco de lesdo indesejada na valvula mitral durante a PMC é potencialmente mais

c) Técnica anestésica

O crescente numero de procedimentos e intervencdes cardiacas percutaneas
constituem, atualmente, um desafio para os anestesiologistas. A realizacdo de ato
anestésico seguro requer abrangente avaliacdo pré-operatoria, planejamento
anestésico e detalhada compreensdo dos procedimentos e suas possiveis
complicacbes. Ainda ndo existem diretrizes estabelecidas para definir a melhor
técnica anestésica, podendo variar desde o cuidado monitorado com anestesia local,

sedacéo até anestesia geral®324,

Com o aprimoramento do material utilizado e melhor treinamento das equipes,
diversos procedimentos hemodinamicos intervencionistas estdo sendo cada vez
mais realizados sob sedacdo em substituicdo a anestesia geral?®?4, A sedacgdo tem
se mostrado uma técnica de anestesia segura e eficiente para intervencgdes valvares
percutdneas como implante percutdaneo de valvula aodrtica, fechamento de
comunicacédo interatrial e ventricular e uso do mitral-clip®>26. A literatura, porém, é

falha quando se pesquisa sobre sedacéo ou outro tipo de anestesia para a VMPB.

Durante a sedacéo, podem ser utilizados medicamentos de baixo custo em baixas
doses, que podem ser repetidas de acordo com a demanda de cada paciente,
evitando-se as repercussfes hemodinamicas da anestesia geral ou sedacéo
profunda, principalmente quando alteragcbes como hipertensdo pulmonar estéo
presentes (Artigo 1). Esse meio pode ser adotado em paises em desenvolvimento,
onde os recursos financeiros para a saude sdo limitados e onde ha mais prevaléncia
de FRA e CRC.
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Além disso, os niveis de sedacdo podem ser avaliados clinicamente utilizando-se a
escala descrita por Ramsay et al como parte de estudo publicado em 197427, Ela
compreende valores que vao de um a seis, atribuidos observando-se as respostas

dadas pelo paciente apos estimulos, e podem ser:

a) Grau 1: paciente ansioso, agitado;

b) grau 2: cooperativo, orientado, tranquilo;

c) grau 3: sonolento, atendendo aos comandos;

d) grau 4: dormindo, responde rapidamente ao estimulo glabelar ou ao estimulo
SONOoro vigoroso;

e) grau 5: dormindo, responde lentamente ao estimulo glabelar ou ao estimulo
SONOoro vigoroso;

f) grau 6: dormindo, sem resposta.

d) Ecocardiograma transtoracico perioperatorio

O ecocardiograma é o método de escolha para diagnosticar, avaliar e acompanhar
pacientes com cardiopatia valvar. Os avancos da tecnologia tornaram os aparelhos
de ecocardiogramas portateis e cada vez mais importantes para orientar 0s
procedimentos cardiacos percutaneos. O ecocardiograma tridimensional (ECO 3D)
tem sido essencial para a compreensdao atual da valva mitral normal e

patol6gical’-?8.

O ecocardiograma transtoracico (ETT) no perioperatorio é fundamental para se ter
um procedimento efetivo e seguro. Ele fornece avaliagdo da éarea valvar mitral

(AVM) a cada dilatacéo do baldo e avalia o grau de regurgitagcdo mitralt?.29:3°,

O anel mitral tem sido estudado pelo ecocardiograma e por outros métodos de
imagem, com alteracées em algumas doencas, como o prolapso mitral e diabetes
mellitus. O anel mitral também ja foi estudado na estenose mitral de etiologia ndo

reumatica, mas ainda ndo tem um papel definido na EM reumatica® (FIG. 5)
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A medida da distancia maxima dos folhetos da valva mitral, também referida como
indice de separacdo dos folhetos da valva mitral, foi proposta como uma nova
medida pelo ETT de gravidade da EM pré-procedimento e como parametro de
abertura da valvar poés-procedimento. O indice de separagao de folhetos mitrais

(MLS) mede a distancia entre as pontas dos folhetos mitrais na paraesternal eixo

Iongo35’36. (FIG 6)

O ETE perioperatoério também apresenta baixo custo-beneficio, & superior ao ETT na
avaliacao do apéndice do atrio esquerdo (AE), na orientagédo para pungao transeptal,
na avaliagao de folhetos, comissuras e cordas da VM e na avaliagado do defeito do

septo atrial residual. Entretanto, necessita de anestesia geral ou sedag¢ao profunda

para ideal conforto do paciente30137138

O anel mitral tem sido estudado pelo ecocardiograma e por outros meétodos de
imagem, com alteracées em algumas doencas, como o prolapso mitral®! insuficiéncia
tricspide ndo reumatica e diabetes mellitus. O anel mitral também ja foi estudado na
estenose mitral de etiologia ndo reumatica, sem ainda ter papel definido na EM de

etiologia reumatica.

FIGURA 5 - Imagem ao ecocardiograma bidimensional, corte apical de 4 camaras,

demonstrando a medida do anel mitral.
O

aur®

Imagem ao ecocardiograma bidimensional, corte apical de 4 camaras, demonstrando a medida do
didmetro do anel mitral. A medida é realizada na excursdo maxima dos folhetos na mesodiastole.
Imagem de um paciente incluido no estudo.
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Figura 6 - Imagem ao ecocardiograma bidimensional, corte paraesternal eixo longo,

demonstrando a medida da distancia maxima entre os folhetos da valva mitral

Imagem ao ecocardiograma bidimensional, corte paraesternal eixo longo. A medida é realizada na
excursdo maxima dos folhetos da valva mitral. Imagem de um paciente incluido no estudo.

d) Resultados da valvoplastia mitral percutanea

H& significativo interesse nos estudos atuais sobre os desfechos em longo prazo e
taxa de sobrevida livre de eventos3!3%, Os resultados em longo prazo apés a VMPB
sdo determinados pelos resultados imediatos®?. Fatores pré-procedimento que foram
identificados como critérios de sucesso a longo prazo incluem parametros como: a
idade do paciente, ritmo sinusal, classe NYHA na apresentacdo, AVM, auséncia de
RM ou RM leve, escore de eco de Wilkins < 8 e auséncia de regurgitacéo

triclspidel”:3140,

Dados atuais de acompanhamento ecocardiografico sugerem que o curso da RM é
favoravel e que a taxa de diminuicdo da AVM é mais lenta que nos pacientes sem
RM. Os parametros poés-procedimento associados a piores resultados em longo
prazo incluem RM grave pos-procedimento, hipertensao pulmonar, desenvolvimento

de insuficiéncia tricuspide tardia significativa mesmo na auséncia de hipertenséo
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pulmonar, aumento progressivo do volume do atrio esquerdo mesmo apos VMP

bem-sucedida e fibrilacdo atrial3%-32:41,

A fibrilacdo atrial (FA) € complicagcdo comum, mas muitas vezes tardia, da estenose
mitral. Estudos revelam que a FA é um importante preditor de desfecho clinico
desfavoravel (morte, reintervencdo ou substituicdo da valvula mitral) e reestenose

apos a VMP30:31.41,

Pacientes com FA crbnica apresentam maior incidéncia de eventos tromboembdlicos
em comparacdo a pacientes em ritmo sinusal. Aqueles em FA cronica estdo em
terapia anticoagulante, causando complicacbes hemorragicas, em comparagdo a

pacientes em ritmo sinusal®®.

Em muitos estudos, o escore de Wilkins tem sido significativo preditor para o
desfecho de VMPB em curto e longo prazos, considerando-se a pontuacdo de
Wilkins de oito como valor preditivo para um procedimento bem-sucedido. Esse valor
ndo é preditivo para a ocorréncia de regurgitacao valvar mitral grave apés VMP ou
de eventos cardiacos maiores ou reestenose durante o acompanhamento. Além
disso, pesquisas recentes tém registrado que a VMPB pode ser realizada com
seguranca em pacientes selecionados com morfologia sub6tima com resultados
aceitaveis a curto prazo. A experiéncia da equipe de intervencao interfere nos
resultados a curto prazo e permite a intervencdo em pacientes com escore de

Wilkins > 8 e morfologia valvar menos favoravel®?.

A obtencdo de resultados imediatos bem-sucedidos e o desenvolvimento de
reestenose ap6s VMPB estdo significativamente relacionados. A reestenose da
valvula mitral € um processo progressivo. A taxa de reestenose apos VMPB varia de
4 a 40%, dependendo da selecdo do paciente, duracdo e método de
acompanhamento. Varias publicacfes sugerem que a repetida comissurotomia com
baldo é uma opcdo valida para reestenose sintomatica apdés um primeiro

procedimento bem-sucedido®®.

As complicagdes graves imediatas da VMPB sdo o tamponamento cardiaco e a

insuficiéncia valvar mitral grave. Sua incidéncia na literatura varia de acordo com a
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experiéncia dos centros. Em estudos multicéntricos, a taxa de mortalidade e a
incidéncia de hemopericardio € menor em centros de grande volume. A RM grave
continua sendo uma das complicagcdes mais importantes da VMP, entretanto, os
fatores precisos que preveem a RM nao estdo bem definidos e sdo ainda bastante

controversos**.

3 JUSTIFICATIVA DO ESTUDO

A cardiopatia reumatica € uma doenca de alta prevaléncia em paises em
desenvolvimento, como o Brasil, que pode levar a incapacidade e reducdo na
expectativa de vida de adultos jovens. A valvoplastia mitral percutanea em pacientes
com estenose mitral e anatomia valvar favoravel apresenta menos morbimortalidade
gue a cirurgia. Apesar dos progressos obtidos com o treinamento de cardiologistas
intervencionistas, melhoria do material e ecocardiografia perioperatéria, ainda temos
poucos parametros que possam assegurar desfecho imediato e em longo prazo

favoravel.

Tendo em vista aumentar a seguranca do procedimento e o conforto do pacientes,
os estudos referenciados nesta dissertacdo poderdo trazer os seguintes impactos
sociais e cientificos: definir se a sedacdo é técnica adequada e trazer novos
parametros perprocedimento que possam predizer a area valvar final e preditores de

desfechos.

4 OBJETIVOS

O artigo 1 teve como objetivo geral identificar os parametros demograficos, clinicos,
ecocardiograficos e perprocedimento preditores da area valvar mitral imediatamente

apos a valvoplastia mitral percutanea.
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E como objetivos especificos:
a) Descrever o impacto da area valvar apés a valvoplastia mitral percutanea na
predicao de eventos adversos em longo prazo.
b) Identificar a medida do anel mitral como fator preditor da area valvar final
apo6s o procedimento percutaneo.
c) Medir a separacdo maxima dos folhetos da valva mitral no perprocedimento e

correlacionar com a area valvar final alcancada.

O artigo 2 teve como objetivo geral avaliar a eficacia e os efeitos hemodinamicos da
sedacéo consciente durante o procedimento nos pacientes com estenose mitral

grave submetidos a valvoplastia mitral percutanea.

E como objetivos especificos:

a) Determinar a influéncia da combinacdo midazolam e fentanil no indice
cardiaco e resisténcia vascular periférica nos pacientes com hipertensédo
pulmonar secundaria a estenose mitral grave.

b) Identificar o grau de sedacdo necesséria para o conforto dos pacientes

durante o procedimento.

5 PACIENTES E METODOS

5.1 Definigao de pacientes candidatos a valvuloplastia mitral percutanea

Pacientes sintomaticos com area valvar mitral menor que 1,5 cm?, anatomia valvar
favoravel, na auséncia de trombo em atrio esquerdo (AE) e regurgitagdo mitral
moderada a importante. E pacientes assintomaticos com area valvar mitral menor

gue 1,5 cm? com hipertensao pulmonar em repouso ou no esforgo.
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5.1.1 Definigao de sucesso da valvuloplastia mitral percutanea

O sucesso da VMPB foi definido como o aumento da area valvar mitral maior que
1,5 cm, na auséncia de regurgitagdo mitral grave avaliada ao ecocardiograma
perprocedimento e 24-48 horas apos o procedimento. A avaliagdo da area valvar
mitral apds a VMP foi realizada pelo ecocardiograma bidimensional (ECO2D) a partir

da planimetria.

5.2 Delineamento do estudo

Este estudo € transversal prospectivo. Os pacientes encaminhados para VMPB no
Hospital das Clinicas da Universidade Federal de Minas Gerais (UFMG) foram
incluidos de acordo com critérios especificos. Foram realizados ecocardiogramas
transtoracicos antes, 48 horas apdés a VMPB e um ano depois. O ecocardiograma
antes do procedimento foi chamado de ecocardiograma pré; o de 48 horas apos
ecocardiograma, pés; e o de um ano apos foi denominado ecocardiograma de

seguimento.

A pesquisa foi desenvolvida no Hospital das Clinicas da UFMG, sendo os
ecocardiogramas realizados no setor de ecocardiograma do hospital, no 5° andar, e
as VMPBs no setor de hemodinamica do mesmo hospital. O acompanhamento

ambulatorial dos pacientes foi feito no Ambulatério Bias Fortes, anexo do hospital.

5.3 Pacientes

5.3.1 Critérios de inclusao

a) Candidatos a VMPB por estenose mitral reumatica encaminhados para VMP

no Hospital das Clinicas da UFMG no periodo de margo de 2018 a julho de
2019;
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b) consentimento voluntario e por escrito em participar do estudo.

5.3.2 Critério de exclusao

Constatacdo de outras valvopatias hemodinamicamente importantes, cardiomiopatia
ou doengas cardiacas congénitas, estenose mitral de outra etiologia. Foram
excluidos do estudo de sedacdo consciente pacientes que necessitaram de sedacgéo

profunda para realizar a VMP.

5.3.3 Recrutamento

O recrutamento dos pacientes foi feito no Hospital das Clinicas da UFMG. Os
pacientes encaminhados para a realizagdo de VMPB no periodo de margo de 2018 a
julho/2019 foram convidados a participar do estudo, esclarecidos sobre o teor e

solicitada a assinatura no termo de consentimento livre e esclarecido.

5.4 Métodos

5.4.1 Realizagao do ecocardiograma transtoracico e transesofagico

Todos os exames foram procedidos no setor de ecocardiograma do Hospital das
Clinicas, com o equipamento Philips IE33, Philips CX50 xMATRIX. Os parametros
ecocardiograficos avaliados nos trés momentos foram feitos pelo ECO2D. A medida
do anel mitral foi realizada no ECO2D pré-procedimento, utilizada a janela 4
camaras na mesodiastole. A medida da separagdo maxima entre os folhetos foi
realizada no perprocedimento, utilizando-se o corte eixo longo paraesternal. O ECO
3D foi realizado no pré-procedimento, principalmente para excluir trombo no
apéndice atrial. Dos 81 pacientes estudados, 25 foram randomicamente alocados
para validar a medida do anel mitral no ECO 3D, utilizando o software Q-Lab verséo
12 (MVN).
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5.4.2 Calculo do tamanho amostral

O calculo amostral foi realizado para avaliar as varidveis associadas a area valvar
mitral ao final da valvoplastia mitral percutdnea, expressa como variavel continua.
Para o calculo da amostra utilizou-se o software G Power, verséo 3.1.0, adotando-se
erro alfa de 0,05 e poder estatistico de 95%. Empregou-se o modelo de regressao
linear multipla, considerando-se o tamanho do efeito de 0,18 e até seis preditores

independentes. Obteve-se amostra de 76 pacientes.

O tamanho da amostra do segundo estudo foi calculado considerando-se que
reducdo de até 5% no indice cardiaco apds a sedacdo manteria a estabilidade
hemodinamica. Obteve-se o total de 23 pacientes. Em nosso estudo, a diminuicéo
do indice cardiaco foi de 4,35% apds a sedacdo, indicando que o tamanho da
amostra tem poder para avaliar as alteragbes hemodinamicas da sedagéo

consciente, principalmente relacionadas a resisténcia vascular e débito cardiaco.

5.5 Aspectos éticos

O presente estudo foi aprovado pelo Comité de Etica e Pesquisa da UFMG (Projeto
CAAE- 20490413.0.00005149) (ANEXO A).

5.6 Pesquisa e normatizacao bibliografica

A pesquisa bibliografica foi realizada por meio de ferramentas de busca utilizando-se
as seguintes palavras-chave: estenose mitral, anel mitral, ecocardiografia
bidimensional, valvuloplastia mitral percutanea e preditores de desfecho. A base de
dados utilizada na consulta foi o portal de literatura biomédica Publicacdes Médicas
(PUBMED) disponivel na internet. Os artigos incluidos como referéncias
bibliograficas foram escolhidos em publicacdes indexadas no periodo de 1990 a

julho de 2019. As palavras-chave usadas como ferramenta de busca foram: febre
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reumatica, valvoplastia mitral percutdnea, anel mitral, anestesia, procedimentos

percutaneos, desfechos.

6 RESULTADOS

6.1 Artigo 1 - Mitral valve area immediately after percutaneous mitral

valvuloplasty: main determinants and impact on outcomes
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Abstract

Background: The increase experience with percutaneous mitral valvoplasty (PMV)
and better selection of patient have improved the immediate results with consequent
reduction in procedure-related complications in the treatment of rheumatic mitral
stenosis (MS). However a mitral valve area greater or equal to 1.5 cm2 has been
currently used to define successful PMV an effective procedure should provide a
larger valve area, which results in hemodynamic improvement and favorable long-
term clinical outcome. The study aim was to determine the periprocedural
parameters that predict mitral valve area immediately after PMV, and the impact of
valve area on long-term outcomes. Methods: Eighty one patients with severe MS
undergoing PMV were enrolled. Echocardiography was used to determinate mitral
valve morphology , valve planimetry, mitral annular diameter and other conventional
mitral stenosis assessment parameters. During the procedure was measured MV
area by planimetry and the degree of mitral regurgitation (MR). At the end of the
procedure, in addition to planimetry, the maximal mitral valve leaflet separation was
obtained by measuring the maximal diastolic leaflet separation distance at the tips of
the leaflets in parasternal long-axis. Long-term outcome was a composite of death,
mitral valve intervention either percutaneous or surgical, new onset atrial fibrillation,
or stroke. Follow-up data were obtained from clinic follow-up appointments on an
outpatient basis or by contacting telephone. RESULTS: The mean age was 46 + 12
years and 70% (86) were female. Thirty three were in NYHA functional class Il or IV
before the procedure. Atrial fibrillation was present in 36 patients. A median Wilkins
echocardiographic score of 8 (range, 4 to 10). The mitral valve annular diameter was
38 mm, higher in the patients with atrial fibrillation compared with sinus rhythm (36.8
vs 39.5 mm, p=0.002, respectively). By multiple linear regression analysis, age, body
mass index, echocardiographic score, mitral annulus diameter, maximal leaflet
separation measure at the end of the procedure, and number of balloon inflation
were the most important determinant of post procedural valve area. The number of
balloon inflation was inversely associated with the achieved valve area. During a
mean follow-up period of 13 months, an end-point was reached in 16 patients (20%).
Ten patients underwent subsequent mitral valve intervention, 4 died, 1 stroke, and 1
with new onset of atrial fibrillation. Post procedural mitral valve area (adjusted hazard
ratio [HR] 0.701; 95% CI 0.514- 0.995; p = 0.024) and the degree of mitral
regurgitation after PMV (HR 2.840; 95% CI 1.447- 5574; p = 0.002 were
independent determinants of long-term events. Conclusions: The mitral valve area
after the PMV is determined by a combination of factors including demographic and
procedure-related parameters. The post procedural mitral valve area and mitral
regurgitation may be predicted long-term adverse clinical outcomes.
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INTRODUCTION

Rheumatic heart disease (RHD) remains a major public health issue in
developing countries where it causes most of the cardiovascular morbidity and
mortality in young patients’3. RHD is the leading cause of mitral stenosis (MS)
worldwide, accounts for more than 10% of valvular heart diseases in Western
countries*®,

Percutaneous mitral valvuloplasty (PMV) has become the treatment of choice
for symptomatic MS®7. Increased experience with percutaneous intervention and
better selection of patient have improved the immediate results with consequent
reduction in procedure-related complications®. The procedural success, however, is
based on two main phenomena that may require mitral surgery, which is insufficient
valve opening and the occurrence of severe mitral regurgitation®.

A mitral valve area greater or equal to 1.5 cm? is the threshold that has been
currently used to define successful PMV®10-12. However, this binary definition of
procedural success is arbitrary, which should be differentiated from success of the
overall therapy in terms of hemodynamic improvement and survival'>'4, As the
indications of the procedure have expanded to include patients with less severe MS
with MV area close to 1.5 cm?, a minimal increase in valve area would be classified
the PMV as successful’.

Additionally, event-free survival rates may be remarkably different even after
achievement of successful PMV, according to the immediate post procedural valve
area'®>'415 Other investigators showed that larger valve areas are better predictors
of event-free survival rates, particularly to normalize pulmonary arterial pressure
overtime!#16, Moreover, the immediate post-procedural mitral valve area is the most
important predictor of restenosis, which is the main determinant of late outcome after
successful PMV!4. Therefore, an effective procedure should provide a larger valve
area, which results in hemodynamic improvement and favorable long-term clinical
outcome. In this context, echocardiography plays a crucial role during procedural
decision-making process to ensure larger mitral valve area with progressive balloon

inflations while preventing the development of significant mitral regurgitation®.
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Therefore, the present study was designed to determine the periprocedural
parameters that predict mitral valve area immediately after PMV, and the impact of
valve area on long-term outcomes.

METHODS
Study Population

Patients who underwent PMV for clinically significant mitral stenosis between
2017 and 2019 were prospectively enrolled in the study. Patients with moderate or
more mitral regurgitation (MR), having other significant valve lesions requiring
surgical treatment, or presence of left atrial thrombus were excluded. Additionally,
patients with significant comorbidities where the PMV procedure was performed as a
palliative measure were also excluded.

The study was approved by the Universidade Federal de Minas Gerais, Brazil,

and all patients gave informed consent.

Echocardiographic examination

Comprehensive Doppler echocardiography was performed before and after
PMV using commercially available equipment. Mitral valve morphology was
evaluated using the score of Wilkins and colleagues!’ by grading valve leaflet
thickness, mobility, calcification and subvalvular thickening. Mitral valve area was
measured by planimetry of the valve orifice and transmitral diastolic pressure
gradients were measured in the apical four-chamber view. The mitral annular
diameter was measured on the apical 4-chamber view during mid diastole. The
presence and severity of mitral and tricuspid regurgitation were evaluated according
to guideline!®. The tricuspid regurgitant (TR) velocity was used to determine the
systolic pulmonary artery pressure (SPAP).

Right ventricular (RV) function was assessed using the RV fractional area
change (RVFAC)®, peak systolic velocity at the tricuspid annulus using tissue
Doppler imaging?°, and the tricuspid annular plane systolic excursion at the RV free
wall obtained from 2-dimensionally-guided M-mode recordings?:. All results were
based on the average of 3 measurements for patients in sinus rhythm and 5
measurements for patients in atrial fibrillation.

A transesophageal echocardiography (TEE) was done one day before the

procedure to rule out the presence of left atrial and left atrial appendage thrombus.
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During the procedure, after each dilatation, a periprocedural transthoracic
echocardiogram was performed to assess MV area by planimetry and the degree of
mitral regurgitation (MR) to determine if further dilatation was required. At the end of
the procedure, in addition to planimetry, the maximal mitral valve leaflet separation
was also measured. The maximal leaflet separation was obtained by measuring the
maximal diastolic leaflet separation distance at the tips of the leaflets in parasternal
long-axis?? (Figure 1).

2D and 3D echocardiogram images of mitral valve from a subset of 25 patients
were randomly selected to assess the correlation between the two methods. Offline
analysis of 3D TEE images were performed using the mitral valve navigation (MVN)
tool of Philips Q-Lab version 12.1 software. Using MVN tool, three orthogonal
imaging planes were displayed and subsequently manipulated to optimize
visualization of the endocardium and mitral annulus. Four segmentation points were
initially placed along the mitral annulus in an anterolateral (AL), posteromedial (PM),
anterior (A), and posterior (P) location. Then, additional 2 points were placed over the
tip of the anterior leaflet as well as the distal aortic annulus (Ao) (Figure 2). Then, the
software automatically traces the rest of the mitral annulus as well as the mitral
leaflets?®. We used the anterior to posterior diameter to test the correlation with 2D

diameter.

Percutaneous mitral valvuloplasty

PMV was performed by anterograde transseptal approach using the Inoue
balloon with stepwise inflation under echocardiographic guidance!!. Standard
hemodynamic measurements of the left ventricular, left atrial, right ventricular and
pulmonary artery pressures were recorded pre and immediately post the procedure.

For selection of an appropriate sized balloon, a simple balloon sizing method
was determined based on the following formula: Balloon size (mm) = Height (cm)/10
+10

The initial inflated balloon diameter was 1 mm lower than the calculated.®

Measurement of B-type natriuretic peptide (BNP)
Samples of blood from the femoral vein were obtained in all patients during the

procedure and repeated 24 hours after by peripheral venous puncture. The samples
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for BNP analysis were placed in chilled tubes containing protease inhibitors and BNP

levels were measured using standard radioimmunoassay.

Endpoint definition

Long-term outcome was a composite endpoint of death, mitral valve
intervention either percutaneous or surgical, new onset of atrial fibrillation, or stroke.
Follow-up data were obtained from clinic follow-up appointments on an outpatient
basis. Additional information was also obtained by contacting family members or

telephone interview of the patients.

Statistical Analysis

Categorical data were presented as numbers and percentages, continuous
data were expressed as mean + standard deviation or median and interquartile
range, depending on the pattern of distribution of each continuous variables.
Variables pre and post PMV were compared using the paired Student’s t-test (normal
distribution) or the Wilcoxon paired test (non-normal distribution), as appropriate.

Linear regression models with univariable and multivariable analysis were
performed to identify features that might predict the mitral valve area after balloon
dilatation. Baseline and periprocedural variables that were clinically relevant or
significantly associated with valve area in univariable analysis were included in the
multiple linear regression. Initially, pre-specified relevant variables before the
procedure associated with valve area were selected, including age, gender, height,
body mass index, atrial fibrillation, mitral valve area pre PMV, echocardiographic
score, mitral annulus diameter, maximal leaflet separation, and left atrial dimension.
Subsequently, procedure-related variables were included, specifically balloon size,
final balloon volume, and number of balloon inflations. Model fit was assessed by
residual analysis.

Cox proportional hazards regression analyses were performed to identify
independent predictors of long-term composite endpoint. Statistical analysis was

performed using SPSS, version 22.0 (SPSS Inc., Chicago, lllinois).

RESULTS
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Characteristics of the study population

The study included 81 patients with severe mitral stenosis (valve are of 1.0 £
0.2 cm?). The baseline characteristics of the study population are shown in Table 1.
The mean age was 46 + 12 years and 70 (86) were female. Thirty three were in
NYHA functional class Il or IV before the procedure. On electrocardiography (ECG)
recordings atrial fibrillation was present in 36 (44%) patients.

The mitral valve morphology was suitable for PMV in the majority of the
patients, with a median Wilkins echocardiographic score of 8 (range, 4 to 10). The
mitral valve annular diameter was 38 mm, higher in the patients with atrial fibrillation
compared with sinus rhythm (36.8 vs 39.5 mm, p=0.002, respectively). Moderate
mitral regurgitation was observed in 8 (10) patients before the procedure.

Table 2 displays the echocardiographic and hemodynamic parameters before
and after PMV. The procedure resulted in a significant decrease in mitral gradient
with a significant increase in mitral valve area. Significant mitral regurgitation
occurred in 6 patients (6.2%), one of them required emergency surgery for mitral
valve replacement. Other complications were pericardial effusion but without cardiac

tamponade in one patient, and stroke in another patient.

Determinants of post procedure mitral valve area

Factors associated with mitral valve area at the end of the procedure are
shown in Table 3. The clinical variables including age and the presence of atrial
fibrillation were predictors of post procedural mitral valve area. Regarding the
echocardiographic parameters assessed either pre or during the procedure, the
echocardiographic score, left atrial diameter, the severity of the tricuspid regurgitation
and maximal leaflet separation were associated with valve area after PMV. Body
mass index or height was not correlated with the increase of mitral valve area with
PMV. Regarding periprocedural variables, balloon size and the number of balloon
inflation were also associated with valve area at the end of the procedure.

By multiple linear regression analysis, age, body mass index,
echocardiographic score, mitral annulus diameter, maximal leaflet separation
measure at the end of the procedure, and number of balloon inflation were the most
important determinant of post procedural valve area (Table 4). Interestingly, the
number of balloon inflation was inversely associated with the achieved valve area.

Mitral valve area increased from 1.04 + 0.3 to 1.83 + 0.3 cm? in the 21 patients in
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whom PMV was performed with a single balloon dilatation. In contrast, mitral valve
increased from 0.98 + 0.2 to 1.63 + 0.2 cm? in the 60 patients in whom PMV was

performed using two or more balloon dilatations (Figure 3).

Short-term outcomes

During a mean follow-up period of 13 months (range, 1 day to 36 months), an
end-point was reached in 16 patients (20%). Ten patients underwent subsequent
mitral valve intervention, 4 died, 1 stroke, and 1 with new onset of atrial fibrillation.
Post procedural mitral valve area (adjusted hazard ratio [HR] 0.701; 95% CI 0.514-
0.995; p = 0.024) and the degree of mitral regurgitation after PMV (HR 2.840; 95% ClI
1.447-5.574; p = 0.002 were independent determinants of long-term events.

In 25 randomly selected patients in whom mitral valve annular diameter was
also measured by 3D TEE before the procedure, the 2D- and 3D-derived values for

mitral valve annular diameter showed strong correlation (r=0.82) (Figure 3).

DISCUSSION

The good immediate results after PMV are dependent on a number of factors
including clinical and echocardiographic characteristics, mitral valve morphology,
interventional management strategies, and operator expertise®®24, Immediate post-
PMV valve area is a marker of procedural adequacy and the most important predictor
of long-term outcomes?®,

The present study examined several features including procedure-related
parameters to identify the main determinants of mitral valve area after PMV. The
results showed that age, body mass index, the echocardiographic score, and mitral
annular diameter were independent predictors of the increase of mitral valve area
with PMV. The maximal mitral valve leaflet separation, assessed during the
procedure, was the main determinant of post procedural valve area, whereas the
number of balloon inflation was inversely associated with valve area at the end of the
procedure. Additionally, our study confirmed that valve area and mitral regurgitation
after PMV were predictors of adverse clinical outcomes.

Interventional management strategies are fundamental to achieve a good
outcome of PMV8. While severe mitral regurgitation is not related closely to patient
characteristics or technical expertise, post-procedure valve opening is mainly

determined by mitral valve morphology!®2¢. A significant inverse relationship was
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found between the echocardiographic score and post-procedure valve areal’?’.
However, large valve area could be obtained in most patients with relatively high
echocardiographic score?*. As the indications of the PMV have been increasing to
include patients with unfavorable valve anatomy, the optimal technical performance
with accurate echo-guidance is mandatory to achieve good results in these patients.
At the end of each balloon dilatation, echocardiography should evaluate the risk—
benefit of an additional inflation with larger volumes, which is based on mitral valve
area.

The reference measurement for mitral valve area to guide intervention is 2D
echocardiography planimetry?®. However, planimetry may not be feasible, especially
during the procedure, when the patient is in the horizontal supine position with a poor
acoustic window?°. Careful scanning from the apex to the base of the left ventricular
Is required to ensure that the area is measured at the leaflet tips. In the present
study, we measured the maxima leaflet separation to predict the final valve area by
planimetry. It is a semiquantitative method for the assessment of mitral stenosis
severity with a good correlation with planimetry??, technically easy to obtain which
could be especially useful during PMV?2230-32 Although this parameter cannot be
considered as a surrogate for the valve area, the present study supports its use as a
complementary tool for the decision-making assistance during the procedure.

The basic interventional techniques of PMV have not changed dramatically
within the last 2 decades. The stepwise dilation with gradual increase of balloon size
on sequential inflations guided by echocardiography may account for optimal
technical performance with low procedure-related complications. The balloon size is
chosen according to the patient's height. However, the relationship of one’s height to
the diameter of the mitral valve orifice is not necessarily linear33. Moreover, annular
calcification will affect the size of the mitral valve orifice regardless of the patient’s
physical constitution.

In our study, mitral annular diameter measured by 2D echocardiography was
associated with the increase in mitral valve area after PMV. Additionally, in order to
validate this 2D measure of the mitral annulus, 2D and 3D echocardiogram images
from 25 patients showed a strong correlation between 2D and the 3D techniques.
This finding opens perspectives to include other parameters for selecting balloon

size.
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The impact of mitral valve after PMV on long-term outcomes has widely
reported, which is consistent with our results. Immediate post-PMV mitral valve area
Is the most important predictor of restenosis and major clinical events. Indeed, the
prediction of long-term prognosis is primarily influenced by the immediate procedural
outcome, the residual hemodynamic consequences of the MS, and the age of the

Study limitation
It is important to underline that the results have been achieved in an
experienced centre with high level of expertise in a contemporary series of selected

mitral stenosis patients, which might not be reproduced elsewhere.

CONCLUSIONS

In patients with significant mitral stenosis undergoing PMV, the mitral valve
area after the procedure is determined by a combination of factors including
demographic and procedure-related parameters. Long-term adverse clinical
outcomes may be predicted by post procedural mitral valve area and mitral

regurgitation.
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TABLES

Table 1: Baseline Characteristics of the Study Population

Variables* Value
Age (years) 46.2+11.9
Female gender (%) 70 (86)
Weight (kg) 66.9 £ 15.6
Height (cm) 158.4+ 7.5
Body surface area (m?) 1.7+£0.2
Body mass index (kg/m?) 26.7 6.0
NYHA functional class I/ 48 (59)

v 33 (41)

Right-sided heart failure 16 (20)
Atrial fibrillation (n/%) 36 (44)
Previous valvuloplastyt 21 (26)
Ischemic cerebrovascular eventst 10 (12)
Penicillin benzathine use 25 (31)
Anticoagulation therapy 31 (38)
Heart rate (bpm) 73.1+17.6
Systolic blood pressure (mmHg) 118.7+15.4
Diastolic blood pressure (mmHg) 73.8+12.2
Oxygen saturation (Sa02) 96.4+1.6
Echocardiographic parameters
Mitral valve area (cm?) 1.0+0.2
Left ventricular ejection fraction (%) 57.7+8.4
Left atrial dimension (mm) 50.7 £ 6.7
Left atrial volume index (mL/m?) 64.5+21.9
Right ventricular dysfunction 30 (37)
Peak systolic velocity at the tricuspid annulus (cm/s) 99+1.8
Tricuspid annular motion (mm) 17.2+ 3.6
Right ventricular fractional area change (%) 449+11.0
Pulmonary artery systolic pressure (mmHg) 47.1+20.1
Echocardiographic score 79+1.3
Mitral valve annulus (mm) 38.2+4.2
Moderate mitral regurgitation (n/%) 8 (10)
Moderate or severe tricuspid regurgitation (n/%) 12 (15)

*Data are expressed as the mean value £ SD or absolute numbers (percentage)
1 Surgical commissurotomy or percutaneous valvuloplasty.
T Stroke or transient ischemic attack at baseline.
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Table 2. Echocardiographic and hemodynamic data of the overall population pre and

post percutaneous mitral valvuloplasty

Variables* Pre Post P value
Echocardiographic data
Left atrial volume index (mL/m?) 64.4+21.8 61.3+21.8 0.020
Mitral peak gradient (mmHg) 19.8+7.0 11.9+4.2 <0.001
Mitral mean gradient (mmHg) 11.4+4.8 55+22 <0.001
Mitral valve area (cm?) 1.0+£0.2 1.7+£0.3 <0.001
Hemodynamic data
Left atrial pressure (mmHg) 21.4+7.6 17.7+7.2 <0.001
Systolic PAP (mmHg) 53.8+19.8 46.0+17.8 <0.001
Mean PAP (mmHg) 32.8+11.7 28.1+10.8 <0.001
Diastolic PAP (mmHg (mmHg) 21.9+9.1 18.6+7.5 <0.001
PVR index (wood unit) 3.9[2.8/7.9] 4.0[2.1/5.9] 0.010
Cardiac index (L/min/m?) 2.1[1.8/2.6] 2.3[1.9/2.6] 0.013
Natriuretic peptide
BNP (pg/ml) 172 [103-347] 105 [59-210] <0.001

*Data are expressed as the mean value £+ SD when the data has a normal distribution or as the
median [interquartile range] when the data has a non normal distribution.

Table 3: Univariable regression analysis of the individual parameters associated
with mitral valve area at the end of the procedure in overall patient population

undergoing percutaneous mitral valvuloplasty

Variavel B-coeficiente R? P value
Age (years) -0.009 0.149 <0.001
Female gender -0.143 0.033 0.102
Body mass index (kg/m?) 0.005 0.014 0.295
Atrial fibrillation -0.136 0.061 0.020
Height (cm) 0.005 0.018 0.227
Mitral valve area (cm?) pre PMV 0.240 0.042 0.066
Echocardiographic score -0.068 0.101 0.004
Mitral annulus diameter (mm) -0.013 0.038 0.084
Maximal leaflet separation (mm) 0.716 0.331 <0.001
Left atrial diameter (mm) 0.086 -0.011 0.008
Right atrial area (cm?) -0.012 0.068 0.023
Systolic PAP (mmHg) -0.003 0.051 0.048
Tricuspid regurgitation severity -0.132 0.082 0.011
Final balloon size (mm) -0.041 0.045 0.059

Number of balloon inflation -0.066 0.133 0.001
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Table 4: Multivariable linear regression analysis of factors associated with mitral

valve area final at the end of the procedure

Variavel Unstandardized  Standardized t P value
Coefficient (B)* Coefficient (R)T Statistic
Age (years) -0.005 -0.241 -2.664 0.010
Body mass index (kg/m?) 0.008 0.220 2.528 0.014
Echocardiographic score -0.037 -0.188 -2.066 0.031
Mitral annulus diameter (mm) -0.013 -0.215 -2.428 0.018
Maximal leaflet separation (mm) 0.536 0.425 4.782 <0.001
Number of balloon inflation -0.033 -0.170 -2.374 0.021

Dependent variable: final mitral valve area (cm?). The R? value for the final multivariable model was
0.53.

* B: slope of the regression line for each variable and mitral valve area, expressed per unit of each
variable.

T B: standardized slope in the same units of measure.

Figure legends

Figure 1: Mitral annular diameter measurement by 2D echocardiography

The mitral annular diameter was measured on the apical 4-chamber view during mid-diastole
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Figure 2: Measurements of the maximal leaflet separation. The measure is obtained

by the maximal diastolic leaflet separation distance at the tips of the leaflets in

parasternal long-axis view.

The measure is obtained by the maximal diastolic leaflet separation distance at tips of leaflets
in paraesternal long-axis view

Figure 3: Mitral annulus measurement by Q-Lab

EIMV Summary
LAl DM Dia 3
BMVAnn3D Circ 1436 mm
BMVAnn2D Area 14199 mm?
B MVAnn3D Min 15144 mm?
Area

B MV Ann Ellipsicity 1048 %

B MV A Leaf 3D Area 1281.7 mm?
B MV P Leaf 3D Area 838.7 mm?
MMV Leaf3D Area 21204 mm?

B MV MR Orifice 135.0 mm?
Area

EMVALTentVol 17ml
BMVA2TentVol 49ml
EMVA3TentVol 04ml
EMVPiTentVol 10ml
BMVP2TentVol 18ml
BMVP3TentVol 02ml
B MVTentingVol 101 ml

Offline analysis of 3D TEE images were performed using the mitral valve navigation (MVN) tool of
Philips Q-Lab version 12.1 software. Using MVN tool, three orthogonal imaging planes were displayed
and subsequently manipulated to optimize visualization of the endocardium and mitral annulus.
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Figure 4: A: 2D and 3D echocardiogram images from 25 consecutive patients to
compare to mitral annular diameter measured from 3D images. The 2D calculated
mitral valve annulus correlated strongly with the annulus measured by 3D in diastole

(r=0.82).
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6.2 Artigo 2 — The importance of conscious sedation for life saving valve
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ABSTRACT

Background: Severe valve disease, which requires intervention, remains strongly associated with mortality in
patients with rheumatic heart disease. Percutanecus mitral commissurotomy (PMC) is the procedure of choice
for the weament of patients with isolated or predominantly rheumatic mitral stenosis. This procedure has
been performed under sedation o avoid the potential effects of general anesthesia on intracardiac pressure
measurements. However, there are limited data on sedation during PMC, especially using easily available
medications in low- and middle-income coumntries.

Objectives: This study was designed o evaluate the efficacy and hemodynamic effects of conscions sedation
during PMC in patients with significant mitral stenosis.

Methods: This study prospectively enrolled 23 patients who underwent PMC with the Inoue balloon
technigque for hemodynamically significant mitral stenosis. For consciows sedation, midazolam 25 pgfhkg
and fentanyl 1 pghkg were administered, and 5 min after the infusion, the level of sedation was evaluated
by Ramsay sedation scale. A range of invasive hemodymamic measurements, including cardiac cutput and
pulmornary artery pressures, were recorded before and immediately after sedadon.

Results: The mean age was 449 + 10.8 years, and 19 padents (83%) were women. After sedatdon, the
majority of patients were in caegories 2 and 3 of the Ramsay sedation scale (cooperative, orientated,
tranguil, and responding o commands). Oxygen saturation dropped from an average of 98.5% to
96.0% without supplementary oxygen. Left ventricular systolic pressure and central aortic pressures
decreased after sedation. However, none of the other parameters changed significantly after sedation,
including pulmonary anery pressures, pulmonary vascular resistance, and cardiac index

Conclusions: This simple model of corscious sedation was able to promote anxiolysis, analgesia, and comfort
for the procedure without seriows hemodynamic effects, which can be a reasorable choice in developing
countries,

Fheumatic heart disease (FHD ) continuesto bea serious
public health problem throughout the world, espedally in
low- and middle-income countries, where it accounts for
over a million prematre deaths annually [1,2]. Percuta-
neous mitral commissurotomy (FMC) is the procedur of
choice for the treatment of patients with severe theunatic
mitral stenosis (M5) with excellent results [3]. However,
most patients with severe M5 have limited access to percu-
taneous valve intervention [1,4]. A previous study showed
that the use of percutaneons and surgical interventions was
extemely low n low and middle-income countries
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compared with upper-middle-income countries [ 1], These
disparities in the wse of effedtive imvasive interventions
probably reflect differences in access to health car between
countries and the cost of the procedures [3]. Therefore,
strategies to provide high-quality care with affordable costs
am essential to managing patients with RHD.

Ferautaneous valve intervention has been performed
under sedation to minimize patient discomfort induced by
the prolonged invasive intervertion and to avoid the po-
tential effects of general anesthesia on intracandiac pressume
130, Although small doses may have less
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effect on hemodynamic parameters, in patients who have
M5 with severe pulmonary hypertension, the effea of
sedation can be different. Them am limited data on seda-
tion during FMC, especially concerning sadation’s impact
on hemodynamic parameters in the setting of sovere
rheumatic M5 in developing countries [6]. The chaice af
anesthesia technique varies according to the experience of
each service, and general anesthesia or sedation may he
performed [7]. Sedation techniques have evalved over the
past decades resulting in more effective and titratable
stmtegies [H]. It is mponant to know the hemodynamic
consequences of the dmigs used in daily pmctice in the
developing warld.

Midazolam and fentanyl combination has been
routinely used for intravenous sedarion in several proced-
ures and both drugs are essily avalsble in low- and
middle-income countries [6,9—11], Some studies have
demonstrated the efficacy and safety of the use of remi-
fentani associated with hypnatic agents such as midazolam
or propofol and the wse of dexmedetomidine as the sole
agent m conscious sedation. However, such medications
may not he available in some health center in developing
countries, especially bacause of the cost of the medication

Comecions sedation allows early diagnosis of cerehral
emholism, which & a major complication of PMC [H].
Morenver, in patients with severe pulmonary hypertension,
rapid anesthetic moovery is mcommended to prevent res-
piratory systemn depression and camdiovascular complica-
tions [12,13],

This study was therefore designed to evaluate the ef-
ficacy and hemodynamic effects of conscious sedation
during PMC in patients with significant thenmatic M5,

METHODS

Study population
The study prospedively enmlled comsecutive patients who
underwent PMC with the Inoue halloon technique for se-
vere M5 hetween October 1, 2014, and August 31, 2015,
Patients were referred for PMO hased on a combination of
functional limitation, severity of valve ohstruction, and
pulmaonary hypenension either at rest ar during exercise
[14,15]. The main indications for the procedure wer =ig-
nificant M5 and Mew York Heart Association functional
class IIUTV ar class I despite treatment with diuretic agents
and bets-blockers. Functional status was evaluated wsing
the Mew York Hean Assodation dassification [15].
Patients with significant sortic valve lesions (moderate
OT Sovere), Pregnancy, of mspiratory diseases at the time of
assessment for PMC were excluded. The study protocol
was approved by the Ethics and Research Committee of
Federal University of Minas Gerais, and informed consent
was obtzined from each patient.

Echocardiographic evaluation
A standard echocardiogram was performed prior to and
within 24 h after PMC using commerdally availahle

equipment  (E33, Philips Medical Systems, Andover,
Maszachusatts). The measumments were obtained accornd-
ing to the American Sodety of Echocardiography [16].

Mitral valve area was measured by direct planimetry of
the valve orifice in the parasternal short-axds view, and
valve morphology was evahated assessing leaflets and
commissures, Feak and mean tmnsmitml disstolic pressure
gradients were measured using continuous-wave Doppler
across the mitral valve in the apical 4-chamber view. The
presence and severity of mitral reguigitation was evahated
= rmecommended [16]. The continuows-wave Doppler
tricuspid regurgitant velocity was used to determine sys-
tolic pulmanary anery pressure using the simplified Ber-
noulli equation. Global right ventrimlar hmction was
quantitatively azsessed using the right ventricular myocar-
dial performance index, peak systolic velodty at the
tricuspid hteral annulus using tissue Doppler imaging, and
the tricuspid annular plane systolic exairsion at the right
ventricular free wall obizined from 2-dimensionally guided
M-mode recordings. Left atrial volime was assessed by the
hiplane area-length method from apical 2- and 4-chamber
views. All msults wer hased on the average of 3 mes-
surements for patients in sims thythm and 5 measure-
ments for patients in atrial fibrillation.

Percutaneous mitral commissurotomy
Standard hemodynamic measumements of the left ventrick,
left atrium, right ventride, and pulmonary artery pressures
were recorded befor and immediately afier sedation.
Cardiac output was determined by the Fick method. Ful-
maonary vasaular resistance was calcubted using the
following formula:

FVR = (mPAF — mean PCWFYCO

PVE is pulmonary vasculr resistance; mPAP is mean
pulmonary artery pressure; FOWF is pulmonary capillary
wadge pressure; and CO is cardiac output. PMC was per-
formed using an antegrade trans-septal approach and the
Inoue technique. After each balloon diltion, a periproce-
duml tmnsthomcic echocardiogram  was performed 1o
assess mitmal valve orifice area by plnimetry and the degree
of mitral regurgitation to determine whether further dila-
tion was required [3].

Local anesthesia and conscious sedation

The patients received a wvemous puncture with a 20-G
catheter and were monitored with pulse oximetry, nonin-
vasive hlood pressure monitoring, and cardioscopy. We
infltrated 5 to 1 ml of 2% lidocaine without epinephrine
in each groin hefore right femoral vein and lefi fermoml
artery pundures. For consdous sedation we administered
midazalam 25 pgfkg and fentanyl 1 ugfg, followed by 20
ml of saline flush, only 1 bolus of the medications was
used. Data were collected before and after sedation and no
subsequent  holuses were administered. Two  patients
required supplementation with propafol baluses and were
excuded from the study. Futther saline infusion therapy
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was maintained at a speed of 20 dropsfmin. In obese pa-
tients, the doses were cakulated by ideal hody weight.

We chose the Ramsay score because it i the most
used, & essily applied at the bedside, and has sufficient
sensitivity and spedficity to he considered a reference
standard among existing sedation scoms.

Considering the hegnning of action of the drugs used,
5 min after the mfusion, the kevel of sedation was evaluated
hy Hamsay sedation scale, as follows: 1= anxious or rest-
less ar hath; 2 = cooperative, orientated, and trangquil; 3 =
responding to commands; 4 = brisk response to stimulus;
5 = sluggish response to stimuls; 6 = no response to
stimulus,

We avoid the wse of vasopressor dmgs as well a=s
infusion of large volumes of fluids that may interfere with
the calaulation of the cardiac output by the formul of Fick.
The patients received 300 to 400 ml of fluids considering
injected zaling and contrast. The pmocedures bsted on
average of 2 to 3 h, and the patients did not have hemo-
dynamic changes that required vasopressors.

Desaturation {moygen saturation -90%) or respiratory
rate = 1(} breaths/min was treated with verhal stimmli, jaw
extension, and, if necessary, with supplemental oxygen (1
to 3 Ifmin).

Statistical analysis

The sample size was caloulated considering that a reduc-
tion of up 5% in the cardiac index after sedation would
maintain hemodynamic stahility. In our study, the decrease
in cardiac index was 4.35% after sedation, indicating that
this sample size has power to evaluate the hemodynamic
changes of consdous sedation, espedally relted to
vascular msistance and cardiac output.

(ualitative variahles wer analyzed by descriptive sta-
tistics. Frequency distributions were compiled and caku-
lated using the mean + SD of continuous varishles or
median {interquartile range) as appropriate. The statistical
test to he wsed (pammetric or nonparametric) in assessing
variahles came after analysis of the varishles of normal
distribution using the Kolmogorov-Smimov and Shapim-
Wilk tests.

Hemodynamic varishles hefore and after sedation were
compared using Student’s paired t-test ar the Wilooxon test
as appropriate. All statistical analysis was performed using
SPSS version 200 (IBM, Armonk, New Yark),

RESULTS

Baseline clinical characteristics

A total of 25 patients who underwent PMC were imitially
wete initially enmlled. However, 2 patients who required
supplementation with propafal hohises during the pm-
cedure were excuded, leaving 33 patients for the final
analysis. The mean age was +449 + 108 years, and 19
patients {#3%) were women. The majority of the patients
{7H%) were in Mew York Heart Assodaton functional

GLOBAL HEART, WOL. 14, NO. 3, 2019
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chsses 11 and 1ML Basgline clinical chamcteristics of the
study population are summarized in Tahle 1.

Diuretics and heta-hlockers were the most frequently
used medications (78%). Sixteen patients (70%) were on
warfarin due to previous embolic events or atrial fibril
lation. Patients presented with severe M5 with mean
mitral valve area of 097 an®, mean transvalvular grmdient
of 12,5 mm Hg, and mean systolic pulmonary artery
pressure of 3% mm Hg. Although the majority of the
patients were in sinus thythm, left atrial dimensions were
severely increased with mean left atrial volume index of
58 mlm”,

TABLE 1. Baseline charactenstics of the study population

Wariables Patients
Clinical data
Age, yrs 449+ R
Female 1 (B3
Body surface area, m* 167+ 02
Body mass index, kg/m’® /G EET
NYHA functional dass
I 7 (30}
1l 1 (48
n 5 [22)
Atrial fibrillation 5 [22)
Heart rate, beats/min TeA+t 118
Systolic /diastolic blood 115.4 = 102/77T8 = 93
pressures, mm Hg
Med ications
Diuretics 17 (74}
Beta-blockers 18 (78
Antico agulants A ]
Echocardiographic parameters
Left wenitricular 61.5 £ B4
ejection fraction, %
Left atrial diameter, mm 433 £ 51
Left atrial volume 583+ 135
index, mlfm?
Mitral valve area by 097 =02
planimetry, cm®
Transvahular mitral 201 +£87
peak gradient, mm Hg
Transvahular mitral mean 125+ 54
gradient, mm Hg
Pulmonary artery systolic 4+ 21
pressure, mm Hg
Peak systolic velocity at the 9.5+ 20
tricuspid annuhs, cmyfs
Tricuspid annular 16.2 £ 47
mation, mm
Right ventricular myocandial 047+ 03

performance index

Values are mean value 3 50 or n (%).
NYHA, New York Heart Assocagon.
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TABLE 2. Hemodynamic charactenstics of patients with MS undengod

ng PMC before and after sedation

Hemodynamic Vanables Bazeline After Sedation P Value
Heart rate, beats/min iz nl 69.1 =112 0.3
Oxygen saturation 985+ 19 96.0 + 32 0006
LV systolic pressure, mm Hg 1251+ 16 109.4 + 184 <D.001
LV end-di sstolic pressure, mm Hg 111+ 32 10.6 = 32 0368
Aprtic systolic pressure, mm Hg 1207+ 1.9 104.7 + 153 <0001
Aortic distolic presure, mm Hg 31+ 153 669+ 124 138
Aortic mean pressune, mm Hg BT b4 B0 125 0.008
Right atrial pressure, mm Hg 6027 61+23 0.7
Systolic PAP, mm Hg 49,1 = B2 53.2 = 256 0.307
Diastolic PAP, mm Hg FLL B 25.4 + 185 0645
Mean PAP, mm Hg 353+ W6 34.6 + 203 0. 786
Left atrial pressure, mm Hg 220+ 105 20.4 + 102 0.334
PVR index, dynes -sfom™/m? 431 (B6—544) 420 [189-634) 0.678
SVR index, dynes- 5fom ™ m? 2953 (2,142-4,275) 2,787 [2,455—3,737) 0.508
Cardiac output, |fmin 1T7T=09 1608 0.976
Cardiac index, I/min/m* 23+ 05 22+ 06 0789
Data are expressed a5 the mean value -+ 5D or median finterquartile range].

LW, beft wentricular; MS, mital sb o PAR, ¥ artery p e; PMC, percutanecus mitral y: PVR, pulm, ¥ L

VR, sysb lar resstanae.

Effects of sedation on hemodynamic
measurements before PMC

After administration of midazmbm and fentanyl, the
Ramsay sedation scale was assessed. The magjority of pa-
tients were i the categories 2 and 3—cooperative, oren-
tated, tranquil, and responding to commands. The
hemodynamic parameters befor and after sedation are
presented in Tsble 2. The heart rate ®mained unchanged,
whemas oxygen saturation dropped from an average of
983% to 96.0% withowt supplementary oxygen. Left
ventricilar systolic pressure and central aortic pressures
decreased afier sedation However, none of the other pa-
rameters changed significantly after sedation, including
pulmonary artery pressures, pulmonary vascular resistance,
and camdiac index (Figure 1.

Outcome data

FMC was performed without major complications in all
patients. The sizes of the Inoue halloon ranged from 23 to
28 mm, mean of 25 mm with a mean volume of 1.5 ml. In
H patients (35%), only 1 hallbon nflation was necessary,
whemas in the remaining cases, 2 or mom dilations were
requited to have a final mitml area higher than 1.5 om’.
Only 1 patient developed severe mitral regurgitation
immediately after the procedur.

PMC resulted in a significant incresse in mitml valve
area fram 0.9 + 03 to0 17 + 02 cm® (p < 0.001), 2
decrease in mean gradient from 129 + 535w 351 £ 16
mm Hg {p < 0001) and a decresse in mean pulmonary
pressue from 333 £+ 196 to 283 + 104 mm Hg
(p = 0.021). Similarly, left atrial pressure decreased from
225+ 105w 156+ 51 mmHg {p = Q027 Fa1hw'h15

the procedure. The cardiac index increased from 2.3+ 0.5
t0 2.5 % 0.7 mm Hg {p = 0.032),

At the end of the procedum, the patients were
conscious and hemodynamically stable and remained in
the anesthesia recovery room far an average time of 30 to
60 min and then were referred to the ward. Only 1 patient
who developed severe mitral regurgitation required inten-

sive care unit admission.

DISCUSSION

The present study examined potential hemodynamic and
respiratory impad of conscious sedation in patients with
M5 undergoing PMC. A combination of midazolam and

4.00
E 3501
—
£
-_'-E. 3.00 4
=
=
2 2504
&
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d

1.50 4

T T
Baseline After sedation

FIGURE 1. Cardiac index of the patients with severe
mitral stenosis before and after sedation showing no

significant changes.
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fentanyl had no impact on all hemodynamic parameters
assessed, induding cardiac index and pulmonary vasoular
resistance, These affordsble medications can be used tw
promate analgesia and comfon in patients with RHD from
low- and middle-income countries.

Midazolam, 3 benzodiazepine used for amxiolysis,
amnesia, and conscious sedation, teaches its peak effea
within 2 to 3 min. It also has rapid onsst and offset
compared with other henzodiazepines, and its respiratory
and cardiovascular effects are well known [10]. Midazolam
produces dose-related central respimtory system depres-
sion and modest decmase in anerial blood pessure
resulting from a decrease in systemic vasoular resistance
[10,12]. Fentanyl provides analgesia, which & a wital
component of sedation and anesthesia. Like midazalam
and other anesthetic drugs, fentanyl produces dose-related
effets in the mspiratory and cardiovasoular systems
[10,12]. Conscious sedation has heen incrasngly used in
various surgical procedures, and 1 can perform neuralog-
ical evaluations intraopemtively and mmediately afier the
procedure [11,17—19]. The hest agents for consdous
sedation  for invasive procedurs am not  defined
[11,20—122]. Anesthetic agents such as propafol and dex-
medetomidine have been used alone ar in association with
fentanyl, but any proposed scheme has advantages and
dizadvantages. Propofol has fast onset, fast offset, and
deeper sedation, but it has a narrow therapeutic index. The
most common advese cffeds of dexmedetomidine
are hypotension and bradycardia, bath of which are
undesimble effects on patients with borderline cardiac
function [21].

Although the assodation of fentanyl and midazolam
may increase the tisk of respiratory depression, in this
study, the patients were able to ®spond to verbal com-
mands and improve on their own mspiratory drive,
improving peripheral oxygen saturation without requiring
supplemental oxygen, and had minor changes of hemo-
dynamic vahes.

PMC is now considered to be the procedure of chaice
for treatment of patients with severe rheumatic M5 [3].
However, general anesthesia may induce a reduction in
peripheral vasoular resistance and heart tate leading o
decreaszed camdiac output. An inaeasing number of cente=
hegin to perform the procedure under deep sedation with
good results. There is an increasing amount of data sup-
porting the safety of performing hemodynamic procedures
under consdous sedation [23524). However, there is a lack
of studies on sedation during percutaneows procedurs in
low- to middle-income countries.

In the present study, we demonstrated that a combi-
nation of midazolam and fentanyl achieved deep sedation,
without significant changes in the hemodynamic parame-
ters, allowing spontaneous ventilation to he maintained,
which reduces the period of hospital stay and costs.
Therefore, percutaneous mitml procedure may he =uc-
cessfully conducted under these medications in patients
with RHD from limited-resource regions.

GLOBAL HEART, VOL. 14, NO. 3, 2019
September 2019; 311-315

Study limitations

This study compared hemodynamic variables hefore and
after sedation with only a combination ofanesthetic agents.
Further smdies are required to evaluate and compare this
drug comhination with ather models of consdous sedation
and general anesthesia in patients undergoing PMC. Ther
is a lack of publications that support and enshle other
inferences on sedation in this spedfic procedure.

CONCLUSIONS

We conclude that this simpl model of conscious sedation
was ahle to promote ansdolysis, analgesia, and comfort for
the procedure without serious hemodynamic effects, which
can be a reasonahle chaice in developing countries. How-
ever, it does not replce the need for improved infrs-
structure, equipment, and health supplies.
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7 CONSIDERACOES FINAIS

O indice MLS é uma medida confidvel da AVM , que pode ser usado como um
complemento aos métodos atuais de avaliagdo, mas ainda ndo como um substituto
para outros parametros ecocardiograficos. O diametro do anel valvar mitral mostrou
ser um fator preditor da &rea valvar final. O numero de insuflagbes teve correlagéo
negativa com a area valvar final, demonstrando que outros aspectos, provavelmente
anatébmicos, da valvula mitral precisam ser estudados, buscando-se novos

parametros que possam aumentar as taxas de sucesso da VMPB.

Este estudo demonstrou a importancia de se estudar as variaveis isoladamente e em
conjunto, considerando que na Medicina fatores isolados, como o indice de massa
corporal (IMC), podem n&o ter correlagcdo com o desfecho esperado. Mas quando

analisados em conjunto podem se apresentar como fatores associados.

Concluiu-se nesta pesquisa que dados demograficos e caracteristicas
ecocardiograficas precisam ser incorporadas a pontuagdo de sucesso da VMP.
Outros aspectos anatébmicos da valvula precisam ser estudados, buscando novos

parametros que possam aumentar as taxas de sucesso da VMPB.

No estudo sobre sedagao, demonstrou-se que a combinagao de midazolam e
fentanil alcangou sedagdo adequada sem alteragdes significativas nos parametros
hemodinamicos, permitindo a manutengao da ventilagdo espontanea, o que reduziu
0 periodo de internagdo e os custos. Portanto, o procedimento mitral percutédneo
pode ser realizado com sucesso sob esses medicamentos em pacientes com CRC
de regides com recursos limitados. Entretanto, condi¢des adequadas para realizar o

procedimento anestésico ndo devem ser negligenciadas.
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APENDICES E ANEXOS

Apéndice A - Eco preprocedure

RESEARCH PROTOCOL

Subject identifier

67

Name:
Inclusion date: Number:
Address: City:
Telephones: Residence | Mobile: Relatives:
Demographics data | Weight (kg): | Height (cm): | BSA (m?):
Date of birth: Age (years): Gender: 1- Male ( 2-Female ()
Race | 1- White () | 2-Black () | 3- Asian () 4- Other race (
Clinical history
NYHA Functional Class | 1-Classe| | 2—Classe Il | 3— Classe Il | 4— Classe IV
Hemoptysis 1-no( ) 2-yes( )
Chest Pain 1-no( ) 2-yes( )
Right-sided HF 1-no( ) 2-yes( )
Embolic 1-no() | 2-( 3-( )TIA | 4-stroke | 5-( )
events )pulmonary systemic
Data of the event: Recurrence of 1-no( ) 2-yes( )
the event:
Previous plasty 1-no( ) |2-once( ) | 3-2ormore( | Lastprocedure Date:
Percut. )
Previous plasty Surg | 1-no ( ) 2-once ( ) | 3-2ormore ( Last procedure Date:
)
Co-morbidities 1-no( ) |2-SH( ) 3-DM( ) | 4-CHD( 5- others (
) )
Diuretics 1-no () 2-yes( )
Beta blockers 1-no( ) 2-yes( )
Digitalis 1-no( ) 2-yes( )
Inhibitors of the RAA 1-no( ) 2-yes( )
Current medication ARB 1-no( ) 2-yes ()
Anticoagulants 1-no( ) 2-yes( )
Calcium channel blockers 1-no( ) 2-yes( )
Platelet inhibitors 1-no () 2-yes ()
Benzathine penicillin 1-no () 2-yes ()
Others 1-no () 2-yes ()




RESEARCH PROTOCOL - MITRAL STENOSIS

Cardiovascular exam

68

Heart rate (bpm):

Systolic blood pressure (mmHg):

Diastolic blood pressure (mmHg):

Arterial pulse

1-—normal ()

2- small amplitude () [ 3-irregular ()

Jugular venous pulse

1-—normal ()

2- prominent awave () | 3- distended ( )

RV left parasternal 1-no( ) 2-yes( )

Loud S:1 1-no( ) 2-yes( )

Loud S2 1-no( ) 2-yes( )

Opening shap 1-no( ) | 2-5,-0S short () | 3-S,-0S wide ( )
Murmur duration 1 —early diastolic () 2 - holodiastolic ()

Systolic murmur 1-No () | 2-Apex () 3-LEE ( ) | 4-both ()
Ss 1-no( ) 2-yes( )
Electrocardiography

Rhythm | 1—sinus () | 2- atrial fibrillation ()| 3- other rhythm ()
Chest X Ray

Cardiothoracic ratio 1-—normal () 2-enlarged ()

Interstitial edema 1-no( ) 2-yes( )

LV enlargement 1-no( ) 2-yes( )

RV enlargement 1-no( ) 2-yes( )

LA enlargement 1-no( ) 2-yes( )

ECHO PROTOCOL — MITRAL STENOSIS TTE (

)TEE( )

RV diameter (mm)

MVA: planimetry (cm?)

LVDd (mm) Symmetric commissures ( ) 1-no () 2-
yes

LVSd (mm) E wave downslope (cm/s?)

IVS (mm) MVA: PHT (cm?)

PW (mm Leaflets mobility (1-4)

LVEF (%) Leaflets thickening (1-4)

AO (mm) Subvalvular thickening (1-4)

LA (mm) Calcification (1-4)

LA volume (ml)

Maximal displacement of the leaflets (mm)

LA volume index (ml/m?)

Peak gradient (mmHg)

LVOT (mm)

Mean gradient (mmHg)

LVEF: Simpson (%)

TVI mitral inflow (cm)

RA area (cm?)

TVI LVOT (cm)

RV fractional area —diastole- (cm?)

TR velocity (m/s)

RV fractional area —systole- (cm?)

SPAP (mmHg)

RV tissue Doppler E’ (cm/s)

MV annular diameter (mm)

RV tissue Doppler A’ (cm/s)

RV performance index A:

RV tissue Doppler S’ (cm/s)

RV performance index B:

Tricuspid annular motion (mm)

RV basal dimension (mm)

Inferior vein cave (mm)

Estimated RA pressure (mmHQ)

Transesophageal LAA-V1: LAA-V2: SEC:

Echo

RV contractility 1- Normal( ) 2-Mild () | 3- Moderate () | 4 —Severe ( )
Rheumatic process | 1-MVonly () | 2-MV-AV () [ 3-MV-AV-TV () | 4- MV-TV ()
MR 1-no () | 2-mid( ) 3 —moderate () | 4—severe ( )
MR-PISA ERO (cm?): Regurgitant Volume (ml):

TR 1-no () 2-mid( ) 3 —moderate () | 4—severe ()
AR 1-no () 2-mid( ) 3—moderate ()| 4—-severe ()
AS Peak gradient (mmHg) | Mean gradient (mmHg) Valve area (cm?)
TS Peak gradient (mmHg) | Mean gradient (mmHg)
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POST MITRAL STENOSIS BALLOON VALVULOPLASTY ECHO PROTOCOL

IDENTIFICATION

Date of Echo:

Name: Date of procedure:
Rvd: Lvd: LVs: IVSd: PWd:
Ao: LA: EF:
Mitral Valve Area Planimetry:
Transmitral Gradient (mmHg) Peak: Mean: TVI
Mitral Regurgitation - PISA ERO (cm?) Regurgitant Volume (ml)
Classification of MR 1-Absent 2-Mild 3- Moderate 4-Severe
Left Atrial Volume: (ml) Indexed LA Volume: (ml/m?)
Comissural Opening: ( ) None () Anterolateral () Posteromedial ( ) Both
() 2D only () 2D only () 2D only
() 2D and Colour | ( ) 2D and Colour () 2D and Colour
RV Diastolic Area (cm?) RV Systolic Area (cm?)
Tricuspid annular motion (mm)
RV myocardial A: B: Index:
performance index
RV- Tissue Doppler (TVI) E’ (cm/s) A’ (cm/s) S (cm/s)
RV contractility 1-Normal 2-Mild 3-Moderate 4-Severe
Aortic Regurgitation 1-no 2-Mild 3-Moderate 4-Severe
Aortic Stenosis Peak Gradient (....... ) mmHg Mean Gradient (......... ) mmHg
Tricuspid Regurgitation Peak velocity (....... ) m/s SPAP (......... ) mmHg
Tricuspid Regurgitation 1- Absent 2- Mild 3- Moderate 4- Severe
Atrial Septal Puncture () Not Seen ( ) Seen

Shunt

If Seen: () Located in Fossa Ovalis

() Other Location

Procedural Results

0- success 1- MVA increase insufficient 2- Increase by = 1 degree MR
3- Severe MR split commisure 4 - Severe MR mechanical complications
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PROTOCOLO: ESTENOSE MITRAL SEGUIMENTO

Nome: Data:
Rua: Cidade:
Telefones: Fixo: Contato:
Médico assistente
EXAME CLINICO
Classe Funcional 1- Classe | | 2-Classe Il 3- Classe lll 4- Classe IV
Piora da Classe func. 1-Nao ( ) 2-Sim( )
Eventos embdlicos l1-ndo( )|2-( )AIT 3-( )AVC 4-( ) sistémico
Data do evento
Recorréncia do evento 1-Ndo ( ) 2-Sim( ) Data
Internacéo por ICC 1-N&do ( ) 2-Sim () Data
Cirurgia troca valvar 1-Néo ( ) 2-Sim( ) Data
Hospital onde operou
Plastia valvar mitral 1-Néo ( ) 2-Sim( ) Data
Hospital
Fibrilaco atrial 1-N&o () | 2- paroxistica( ) | 3- Inicio recente ( | 4- cronica (
) )
Morte 1-Nao ( ) 2-Sim( ) Data

Mecanismo da morte

Data do ultimo Eco HC

Data:

Comentarios
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Apéndice D — During the procedure

NAME
DATE Identification number
Residential phone Cel phone Others
demographics data | weight (kg): Height (cm): BSA (m?):
date of birth AGE: Sex 1- male () 2-female ()
parameters HR BP oximetry pulse
Sedation
1: Puncture in left arm cateter 20 G hemodynamics parameters
3: Drugs Midazolam - 25 mcg/k 4: Total dose Midazolam:
Fentanyl - 1 mcg/kg Fentanil:
5: Saline flush 20 ml 6: Take hemodynamics parameters before and after 5 mi
RAMSAY SCALE
Score Response
1 Anxious or restless or both
2 Cooperative , orientated and tranquil
3 Responding to commands
4 Brisk response to stimulus
5 Sluggish response to stimulus
6 No response to stimulus

DURING THE PROCEDURE

Supplemental oxygen 1-no( ) 2—-yes( ) 3-value (L/min)

Mitral calcification 1-no 2-mild 3 —moderate 4 — severe

diameter of the balloon pre inflation

diameter of the balloon pos inflations

Total volume added to the balloon

Number of inflations

Maximum_leaflets_separation at the end of inflations (end diastole)
Final mitral valve area

Increase V wave amplitude 1-No ( ) 2-Yes ()

COMPLICATIONS

Groin hematoma 1-no 2-mild 3-large

Aortic puncture 1-no 2-yes
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Sustained VT/VF 1-no 2-yes
Atrial fibrillation 1-no 2-yes
Mitral regurgitation 1-no 2-yes
Cardiac tamponade 1-no 2-yes




Anexo A - Parecer ético

UNIVERSIDADE FEDERAL DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA - COEP

Parecer n2. ETIC 528/08

Interessado(a): Profa. Maria do Carmo Pereira Nunes
Departamento de Clinica Médica
Faculdade de Medicina - UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 19 de novembro de 2008, o projeto de pesquisa intitulado
"Avaliagdo das funcdes ventriculares esquerda e direita
imediatamente apdés a realizagdao da valvuloplastia mitral
percutanea em portadores de estenose mitral reumatica" bem como
o Termo de Consentimento Livre e Esclarecido.

O relatodrio final ou parcial devera ser encaminhado ao COEP um

ano apos o inicio do projeto.

rofa. Maria Teresa Marques Amaral
Coordenadora do COEP-UFMG

Av. Pres. Antonio Carlos, 6627 — Unidade Administrativa Il - 2° andar — Sala 2005 — Cep:31270-901 — BH-MG
Telefax: (031) 3409-4592 - e-mail: coepi@prpq.ufimg.br
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	O ecocardiograma transtorácico (ETT) no perioperatorio  é fundamental para se ter um procedimento efetivo e seguro. Ele fornece avaliação da área valvar mitral  (AVM)   a cada dilatação do balão e avalia o grau de regurgitação mitral17,29,30.
	O anel mitral tem sido estudado pelo ecocardiograma e por outros métodos de imagem, com alterações em algumas doenças, como o prolapso mitral e diabetes mellitus. O anel mitral também já foi estudado na estenose mitral de etiologia não reumática, mas ...
	O anel mitral tem sido estudado pelo ecocardiograma e por outros métodos de imagem, com alterações em algumas doenças, como o prolapso mitral31 insuficiência tricúspide não reumática e diabetes mellitus. O anel mitral também já foi estudado na estenos...
	FIGURA 5 -  Imagem ao ecocardiograma bidimensional, corte apical de 4 câmaras, demonstrando a medida do anel mitral.
	Imagem ao ecocardiograma bidimensional, corte apical de 4 câmaras, demonstrando a medida do diâmetro do anel mitral. A medida é realizada na excursão máxima dos folhetos na mesodiástole. Imagem de um paciente incluído no estudo.
	Short-term outcomes

