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To suppose that the eye with
all its inimitable contrivances for
adjusting the focus to different
distances, for admitting different
amounts of light, and for the
correction of spherical and chromatic
aberration, could have been formed
by natural selection, seems, | freely
confess, absurd in the highest
degree.

Charles Darwin



RESUMO

Objetivo: Estudar a variabilidade da distancia vértice posterior, de acordo com
0 ajuste da testa e estimar seu impacto na refracdo manifesta. Métodos: Estudo
prospectivo realizado em clinica privada. A refragao foi realizada utilizando cinco
posicoes preestabelecidas de ajustes de testa com o Vision-S™ 700 (Essilor).
Resultados: A partir da analise de 52 olhos (em 26 pacientes), verificou-se que
a média da distancia vértice posterior na posicao de testa preestabelecida 3 no
olho direito foi de 12,25 mm (variagao de 11,50 mm) e, no olho esquerdo, 11,75
mm (variacado de 12,00 mm). Conclusao: A distancia vértice posterior no refrator
varia entre pacientes e esta relacionada ao ajuste da testa. As variacdes afetam
a precisao da refracdo. A sugestao € ajustar a posicdo da testa na terceira
posicao preestabelecida de ajuste de testa no Vision-S™ 700, caso a distancia

vértice posterior do refrator ndo seja medida em todos os pacientes.

Palavras-chave: Refracdo ocular. Erros de refracdo. Refratometria.

Procedimentos cirargicos refrativos. Distancia vértice posterior.



ABSTRACT

Objective: Studying the variability of the back vertex distance according to
forehead adjustment and estimating its impact on manifest refraction. Methods:
Prospective study was carried out in a private clinic. Refraction was performed
using the Vision-S™ 700 (Essilor) with five pre-established forehead adjustment
positions. Results: From de analysis of 52 eyes (in 26 patients), it was found that
the average back vertex distance in the third pre-established forehead position in
the right eye was 12.25 mm (variation of 11.50 mm) and in left eye, 11.75 mm
(variation of 12.00 mm). Conclusion: Back vertex distance in the refractor varies
among patients and is influenced by forehead adjustment. Variations impact
refraction accuracy. The suggestion is adjusting the forehead position to the third
pre-established forehead adjustment position on the Vision-S™ if the refractor’s

back vertex distance is not measured in all patients.

Keywords: Ocular refraction. Refractive errors. Refratometry. Refractive surgical
procedures. Back vertex distance.
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1 INTRODUCAO

A distancia vértice posterior (back vertex distance — BVD) é uma medida
importante para a refragdo, geralmente negligenciada. Existem atualmente
diferentes formas de medir a BVD, a qual deve ser essencial no exame clinico.
Os oftalmologistas desejam proporcionar a seus pacientes a melhor correcéo
visual possivel, por isso a BVD deve ser medida sempre que possivel para que
eles possa oferecer aos pacientes uma refracao precisa.

A BVD é medida do apice da cérnea até a superficie posterior da lente
corretiva usada (STEEL; WALSH, 1994; WEISS et al., 2002; HARRIS, 2010;
PEARSON, 2008; KUSZAK; AL-GHOUL, 2002).

A férmula para calcular a poténcia diéptrica de uma lente ajustada pela
BVD é dada por:

| De = DI/ 1+ (d x DI) |

e De is € a poténcia da dioptria referida pelo paciente;
e DI é areal poténcia da dioptria da lente;
e d é adistancia (em metros) da BVD.

A compreensao dessa formula cria uma regra de que lentes negativas
ganham poder percebido quando se movem em dire¢ao ao olho, ao passo que
0 perdem poder quando se afastam do olho.

A convencao comumente aceita de que a BVD quase sempre é igual a 12
mm impede melhorias na refracdo. Duas referéncias antigas sustentam esse
equivoco: a primeira é o manual "Distometer: Instrucées de Uso (Distribuido pela
Haag-Streit Service. Waldwick, Nova Jersey)", o qual afirma que "A experiéncia
clinica estabeleceu que as lentes de éculos, quando ajustadas corretamente, sdo
colocadas em média a 8 a 12 mm da cérnea". Além disso, outra fonte dessa
antiga convengao € o manual de instrugdes do Reichert Ultramatic RX Master
Phoropter.

Embora a BVD seja uma medida éptica importante, ela é, geralmente,
muito ignorada. Entre 1940 e 1970, época em que era bem conhecida, ela era
aplicada na pratica clinica dos oftalmologistas devido ao elevado numero de
afacicos, ou seja, pacientes submetidos a cirurgia de catarata e que nao
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receberam implante de lente intraocular (RENIER, 1982). A prescrigéo de éculos
para esses pacientes atinge facilmente +20,00 D (dioptria) ou mais; a BVD,
portanto, € importante para a refracdo destes, visto que mesmo a menor
diferenca entre as distancias refratadas poderia ter uma diferenca dramatica.
Logo, é fundamental saber como compensa-las.

A BVD é igual a 0,000 mm no paciente que usa lentes de contato porque
a face posterior da LC toca a cérnea: nos tempos modernos, € mais utilizada por
oftalmologistas que adaptam lentes de contato. J& em variadas distancias e
inclinacbes, as lentes tém diferentes poderes efetivos. Ao solicitar para um
usuario 6culos multifocais ou bifocais para afastar seus éculos de seus olhos, é
necessario adicionar a poténcia dioptrica percebida pelo paciente para obter uma
melhora na qualidade visual para perto. Por exemplo, em lentes positivas, quanto
mais longe a BVD estiver do olho, mais eficiente sera a lente, ao passo que, nas
lentes negativas, quanto mais longe a BVD estiver do olho, mais ineficiente ela
sera. Assim, caso haja uma lente de -4,00 dioptrias esféricas com BVD a menos
de 12 mm de distancia (distancia padrdao da BVD utilizada na prescricao dos
oftalmologistas), ela estara hipercorrigindo o paciente.

Clinicamente, a BVD varia entre 8 e 30 mm; logo, considerar uma BVD de
12 mm para todos os pacientes durante uma refracao pode gerar perdas visuais.

Existem alguns métodos e instrumentos para medir a BVD:

. Regra BVD;

o Pupilémetro;

o Regra da distancia pupilar (pupillary distance — PD), mais

amplamente usada;

. Distometro;

o Régua em prisma;

. Instrumentos digitais, como VISION-S™ 700 (Essilor) e ZEISS |
PROFILER;

o Foco direto e por meio de espelhos de 90° colocados na lateral do

refrator, além de tabelas de fatores de correcao.

Ha alguns motivos pelos quais a BVD ainda nao é considerada essencial
para a refracdo: i) tem relativamente pouca influéncia nas tradicionais lentes

14



oftdlmicas que aumentam sua poténcia em incrementos de 0,25 D; ii) € pouco
eficaz em corregdes refracionais entre -4.00 a +4.00D ja que causa variagoes
menores que 0.25D. Entretanto, pacientes com alta miopia e hipermetropia sao
uma excecao, pois uma variacao de 5 mm (£2,5 mm) em um usuario de lente de
5,00 D pode induzir uma variagdo maior que 0,125 D. Nesse sentido, sugerimos
essa modificacdo, a partir das analises feitas neste trabalho, a fim de ajustarmos
a correcao em um incremento de 0,25 D.

Algumas razdes para considerarmos a BVD sao:

o a importancia para corregbes com graus baixos, a fim de deixarmos

mais precisa a refracao, visto que, atualmente, as lentes estao disponiveis

em incrementos a partir de 0.01 D;

o a baixa precisao da refracao subjetiva (MACKENZIE, 2008);

o uma economia de tempo e dinheiro, pois o paciente tera uma

refracdo mais precisa e menos retorno;

o o crescimento da populagdo miope, que atingira mais de 50% da

populacdo do mundo até 2050 (WHITMER; XU; MCCLATCHEY, 2013);

COSTA NETO et al., no prelo);

o valores mais precisos da BVD, visto que melhoram a precisdo dos

procedimentos refrativos, por exemplo: correcdo de visdo a laser (laser

vision correction — LVC), lentes intraoculares facicas de camara posterior

(posterior chamber phakic intraocular lens — plOL), cirurgia de catarata e

prescricao de lentes de contato;

o um dos fatores essenciais nos erros refrativos finais que influencia

os resultados prismaticos e a descentralizacao (ATCHISON; TAME, 1993)

em pacientes com astigmatismo residual com lentes intraoculares

(intraocular lenses — 10L) (NOVIS, 1997) e lentes oftalmicas asféricas

cbncavas em relagdo a visdao a distancia (FONTAINE; SIMONET;

GRESSET, 1997);

o a possibilidade de ajuste da medida, que ajudara o especialista a

selecionar armag¢des mais apropriadas antes de encomendar as lentes.

Desse modo, a BVD pode auxiliar a escolher 6culos com qualidade alta e
economizar tempo e dinheiro de oftalmologistas em relacao a consultas
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de retorno ndo programadas e/ou gratuitas para lidar com duvidas ou
reclamacdes de pacientes.

Durante esta pesquisa, foi desenvolvido o artigo “Systematic review and
meta-analysis of myopia prevalence in Brazilian schoolchildren”, em que
avaliamos a prevaléncia da miopia por meio de uma meta-analise em literatura
especifica realizada no Brasil (COSTA NETO et al, no prelo). A partir dos
resultados obtidos, comprovamos que a miopia tem aumentado em criangas
brasileiras, o que justifica a utilizagdo da BVD na pratica clinica dos
oftalmologista e corrobora com os estudos de Whitmer, Xu e McClatchey (2013).

Logo, assumir uma BVD de 12 mm para todos os pacientes resultara em
erros de refracdo em muitos deles; desse modo, considerar a BVD como 12 mm
em todos os pacientes € como considerar que 22.00 dioptrias é a poténcia média
das lentes para cirurgias de catarata e adequada para todos. Exemplificando
esse raciocinio, os veterindrios usam uma IOL com o mesmo poder didptrico
unico para todos os cachorros que realizam cirurgia de facoemulsificagdo com
implante de IOL.
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2 OBJETIVO

Este estudo tem como objetivo investigar a variabilidade da distancia
vértice posterior de acordo com os ajustes de testa preestabelecidos e estimar

seu impacto na refracado manifesta.
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3 METODOS

Este estudo foi aprovado pelo Comité de Etica e Pesquisa da Instituicio
e submetido a Plataforma Brasil, aceito no processo do Hospital Universitario
Pedro Ernesto (HUPE), da UNIRIO (Anexo 1). Os participantes assinaram ao
Termo de Consentimento Livre e Esclarecido (TCLE) (Apéndice 2) antes doinicio
da pesquisa, quando tinham a possibilidade de concordar ou ndao de prosseguir
com o estudo.

A partir do refrator Vision-S™ 700, uma estacao de refracdo imersiva
produzida pela Essilor, que fornece campo de visdo mais amplo, mudancgas de
poténcia simultdneas e continuas, poténcia real e instantdnea, medimos a BVD
em cinco ajustes preestabelecidos de testa de 27 pacientes consecutivos, que
se disponibilizaram para uma refragcdo de rotina em uma clinica oftalmolégica
privada no Brasil. A amostra foi composta por 10 homens e 17 mulheres; o
participante mais novo tinha 13 anos e o mais velho, 57 anos. Todos os 27
participantes concordaram em participar deste estudo, que atendeu aos critérios
de Helsinque', a partir do aceite do TCLE.

Verificamos que existe um botdo que realizava o ajuste de testa, com
possibilidade de dar quatro voltas completas (desde o ajuste minimo até o ajuste
maximo da testa). Circular e dividido em 12 fracbes (como um reldgio), esse
botdo gira em torno de seu préprio eixo (Figura 1). A distancia entre a testa do
paciente e o equipamento (BVD) aumenta proporcionalmente a medida que o
botdo € girado no sentido horario. A BVD aumenta a proporgcéo da distancia da
testa até o equipamento; para isso, definimos o primeiro ajuste no minimo, onde
a cabeca estava mais proxima do equipamento, enquanto estabelecemos o
segundo ajuste girando o botdo uma vez em torno de seu eixo. Ja o ajuste trés
foi feito a partir de dois giros do botdo em torno de seu eixo, a0 passo que 0
ajuste quatro foi baseado na rotacao do botao trés vezes ao redor dele préprio.
Marcamos o quinto ajuste a partir de quatro giros ao redor de seu eixo, 0 que
coincide com a distancia maxima da cabega do paciente até o aparelho (refrator).

' Disponivel em: https://www.scielo.br/j/csp/a/rt67g9TP5KrDZSqHS6MDc6Q/. Acesso em 14 jun.
2024.
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Figura 1 — Botao de ajuste da distancia vértice posterior do aparelho Vision-S™ 700

Fonte: Arquivo pessoal.

Como informado, as medidas da BVD foram feitas por meio de um sistema
de cameras de video projetado para determinar medidas precisas, em cinco
ajustes preestabelecidos na testa para cada paciente. Além disso, a BVD foi
medida aleatoriamente em uma amostra de 27 pacientes em um so dia pelo
mesmo oftalmologista.

Fizemos cada medigéo a partir de um mesmo protocolo: o paciente era
colocado sentado atras do refrator, com seu olhar direcionado para a posicao
primaria do olhar; em seguida, solicitamos que ele olhasse para uma tela
projetada digitalmente e localizada a 6 m de distancia (Figura 2).

A distancia interpupilar do refrator foi ajustada para cada olho. Utilizando
cameras de video localizadas atras de cada uma das metades do refrator,
tiramos fotos dos olhos direito e esquerdo lateralmente, as quais apareceram no
painel de controle do refrator. Assim, foi possivel ajustarmos a mira virtual,
posicionada em correspondéncia com o apice de cada cérnea, de modo
binocular: se encontrassemos uma diferenca entre os olhos esquerdo e direito,

efetuariamos os ajustes monocularmente.
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Figura 2 — Posicao adequada do paciente para exame no refrator Vision-S™ 700

Fonte: Arquivo pessoal.

Em seguida, o sistema indicava com precisao o valor da distancia olho-
refrator em incrementos de 0,5 mm. Para cada paciente, efetuamos a medicéo
uma vez em cinco ajustes estabelecidos, solicitando a cada um se afastar do
refrator e se reposicionar. Além disso, repetimos 25 medicoes em um paciente
de referéncia, pedindo-lhe também para afastar sua cabeca do refrator apés

cada medicao e se reposicionar para uma nova medicao.
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4 RESULTADOS

Os dados estavam na normalidade estatistica esperada apo6s os
analisarmos usando Wilcoxon Pareado na calculadora MedCalc?. Eles
mostraram que, no ajuste um da testa, a BVD do olho direito variou em 7,50 mm
(de 5,5 mm para o menor a 13,0 mm para o maior), com uma media estabelecida
em 7,00 mm e um desvio padrao de 2,08 mm no ajuste minimo da testa. No
olho esquerdo, a BVD variou em 7,50 mm (de 5,5 mm para o menor a 13,0 mm
para o maior), com uma media estabelecida em 7,63 mm e um desvio padréao de
+1,85 mm no ajuste um da testa (ajuste minimo estabelecido).

A BVD no ajuste dois da testa variou em 8,50 mm (de 7,0 mm para o
menor a 15,5 mm para o maior), com uma média de 8,75 mm e um desvio padrao
de +2,36 mm. No olho esquerdo, a DVP variou em 9,50 mm (de 6,0 mm para o
menor a 15,5 mm para o maior), com uma média estabelecida em 8,50 mm e um
desvio padrao de £2,46 mm no mesmo ajuste.

A BVD no ajuste trés da testa variou em 11,50 mm (de 8,0 mm para o
menor a 19,5 mm para o maior), com uma média de 12,25 mm e um desvio
padrao de 3,11 mm. Com o mesmo ajuste no olho esquerdo, a BVD variou em
10,50 mm (de 7,5 mm para o menor a 18,0 mm para o maior), com uma média
estabelecida em 11,75 mm e um desvio padrao de £3,23 mm.

A BVD no ajuste quatro da testa variou em 15,50 mm (de 8,0 mm para o
menor a 23,5 mm para o maior), com uma meédia de 15,11 mm e um desvio
padrao de +£3,84 mm. No olho esquerdo, a BVD variou em 13,00 mm (de 8,5 mm
para o menor a 21,5 mm para o maior), com uma média estabelecida em 14,61
mm e um desvio padrdo de 3,72 mm no ajuste quatro.

A BVD no ajuste cinco da testa (ajuste maximo estabelecido da testa)
variou em 15,00 mm (de 12,5 mm para o menor a 27,5 mm para o maior), com
uma média de 18,41 mm e um desvio padrao de 4,29 mm. Ja no olho esquerdo,
a DVP no ajuste cinco variou em 17,00 mm (de 10,5 mm para o menor a 27,5

2 Disponivel em: https://www.medcalc.org/history.php. Acesso em 14 jun. 2024.
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mm para o maior), com uma media estabelecida em 17,98 mm com um desvio
padrao de +4,38 mm.

Além disso, observamos que as medicdes repetidas cinco vezes em um
mesmo paciente mostraram uma variacdo maxima de 3,00 mm com um desvio

padrao de 1,50 mm.
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5 DISCUSSAO

A BVD pode variar de acordo com a morfologia da cabeca do paciente, de
sua posicao atras do refrator e do ajuste de sua testa no refrator. Portanto, ao
calcularmos a refragédo correta para o paciente, € necessario considerarmos o
parametro da distancia olho-refrator, o qual é tao frequentemente negligenciado,
como informamos.

Clinicamente, a BDV encontrada neste estudo variou de 5,50 mm a 27,50
mm, conforme o ajuste da testa. Entretanto, de maneira dogmatica, a maioria
dos oftalmologistas considera que a BVD ¢ igual a 12 mm; logo, assumir que a
distancia de 12 mm é a correta para todos os pacientes durante a refragéo gera
frequentemente um erro refrativo. Nesse sentido, a ndo-medicéo da BVD é um
dos valores faltantes que pode melhorar essencialmente a refracdo, caso
realizada

A BVD tem aplicac¢des potenciais em diferentes areas do estudo da viséo,
como em corre¢des visuais cirurgicas intraoculares e extraoculares, lentes de
contato e prescricdes de 6culos (SEBAG; MESLIN, 2020). Os instrumentos
digitais, por exemplo, sdo métodos que podem economizar dinheiro e tempo;
portanto, criar uma medicao de BVD como rotina pode garantir uma diminuicao
de consultas de retorno n&o programadas e de pacientes insatisfeitos com suas
correcdes visuais indicadas.

Muitas versdes de software de equipamentos modernos, como excimer
laser, ainda ndo permitem a entrada da BVD superiores a 25 mm, por isso a
imprecisdo de medicoes dessa distancia no refrator pode explicar parte da
imprevisibilidade dos resultados refrativos em estudos anteriormente relatados.

Por conseguinte, negligenciar a BVD costuma gerar calculos incorretos
nas programagdes de excimer laser e lentes intraoculares. A maioria dos
refratores especifica uma BVD entre 12,00 mm e 13,75 mm; no entanto, a BVD,
mesmo quando o olho estd adequadamente alinhado, pode variar
significativamente, ja que diferentes lentes sdo usadas no aparelho para obter
uma poténcia especifica (BROOKS, 1992). Desse modo, realizar refracéo
excessiva com lentes de contato gelatinosas e empregar férmulas que
incorporam a BVD pode reduzir taxas incorretas de calculo de poténcia, como
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descrito pelo Dr. Holladay no American Journal of Ophthalmology, em 1993
(HOLLADAY, 1993).

Logo, a ampla gama de valores de BVD encontradas neste estudo reforga
sua importancia na refracdo clinica. Variagbes anatbémicas, auséncia de
uniformidade na posicao inicial do apoio de cabeca do refrator entre distintos
examinadores e diferengas na posi¢cao e postura basal do apoio de cabega do
refrator podem explicar a medigdo da BVD (Figuras 3 e 4) (SEBAG; MESLIN,
2020).

Figura 3 — Ajuste maximo de testa ativado no refrator Vision-S™ 700

Fonte: Arquivo pessoal.

Figura 4 — Vista frontal do refrator Vision-S™ 700
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Fonte: Arquivo pessoal.

A distancia olho-refrator deve ser ajustada quando o refrator é
posicionado na frente da cabega do paciente. Primeiro, devemos colocar o
refrator préximo aos olhos do paciente para ter o campo de visdo mais amplo
possivel, mas nao tao perto a ponto de os cilios tocarem a face posterior do
refrator (0o que seria desagradavel para o paciente e também poderia sujar as
lentes do refrator.

Em refratores tradicionais, realizamos o ajuste modificando o apoio de
testa. Devemos ter atencao especial aos olhos do paciente, seja ele feito ao lado
do refrator ou através dele, usando um sistema especialmente projetado de
espelhos laterais graduados.

E necessario observarmos diversos aspectos relacionados a BVD, pois
ela pode variar consideravelmente de um paciente para outro na mesma posicéao
do apoio de testa (como demonstramos). A posicdo da cabeca do paciente
também influencia essa distancia: ela é reduzida se o paciente levantar sua
cabeca e aumenta ao abaixa-la; portanto, devemos posicionar o paciente em
uma posigao confortavel o suficiente para nao ter tendéncia a altera-la durante a
refracdo. Ademais, a distdncia pode mudar ao longo da refracdo, por isso &
fundamental verificarmos a BVD ao final do exame, principalmente para

correcdes e prescricao de lentes objetivas em incrementos de 0,01 D.
5.1 Exemplo clinico

Um paciente com presbiopia e alta hipermetropia reclamava da
dificuldade em ler com seus novos Oculos. No entanto, verificamos sua
prescricao e conferimos novamente seus Oculos, a partir de medidas pupilares,
altura do centro Optico e poténcia da lente, as quais estavam corretas; contudo,
ele ainda reclamava que precisava segurar os materiais de leitura bem préximos
para enxerga-los. A nova prescricao diferia ligeiramente da antiga e a curva base
era a mesma.

Nessa queixa, a auséncia da BVD é a culpada, pois influencia a poténcia
percebida pelas lentes. Essa situacdo é ainda mais critica em lentes de grande
poténcia com dioptrias esféricas acima de £5,00 mm. Nesse sentido, por meio
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dos novos refratores atuais, como o Vision-S™ 700, € possivel medirmos
precisamente a distdncia usando cameras de video e ajustarmos a BVD com
grande precisdo, de modo que possa ser incorporada ao calculo de uma
correcao de lente.

Embora seja essencial determinar com precisao a BVD, saber essa
distancia tera pouca importancia se 6éticas ndao puderem também medir a
distancia entre o olho e a face posterior da lente em uma armacao dos éculos.
Opticos tém diversos sistemas que permitem fazer isso: alguns dispositivos de
medicao manual eram usados no passado, mas, hoje em dia, mais do que nunca,
essas medicoes sao feitas com computadores e tablets eletrdnicos, o que facilita
muito a incorporacdo da BVD em prescricbes de oOculos. Apds a selecao da
armacgado por um paciente, o éptico deve medir a distdncia olho-armacéo e
fornecer esses dados ao fabricante antes de encomendar as lentes.

Uma ferramenta cientificamente eficaz para reduzir surpresas refrativas é
realizarmos a refragdo com lentes de contato gelatinosas. Ademais, 0 uso de um
protocolo padrdo para a medicdo da refracdo em um ambiente altamente
controlado também possibilita a repetibilidade dela realizada por diferentes
examinadores (TANERI et al., 2020). MacKenzie provou que as refracoes
realizadas por varios optometristas em um udnico olho difeririam em seu
componente astigmatico em mais de 0,78 dioptrias em média, ndo mais do que
uma vez em 20 refracdes (2008). Desse modo, enquanto um unico optometrista
pode realizar uma refracdo com precisao de £0,25 D, as refracdes realizadas por
diferentes optometristas podem diferir em seu componente astigmatico em 0,75
D ou mais. Nesse sentido, devido a fatores como o mencionado por MacKenzie
(2008), devemos fornecer o maximo de dados possivel para obtermos uma
refracao precisa.
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6 CONCLUSAO

Este estudo teve como objetivo melhorarmos a compreensao da
variabilidade da BVD e suas implicacdes na refracdo manifesta, empregando o
Vision-S™ 700 com cinco posicoes preestabelecidas de ajuste de testa. Nosso
experimento mediu com precisdo a BVD: observamos uma correlagédo entre o
aumento da BVD nos sucessivos preestabelecidos ajustes de testas. As
variagdes entre os ajudes de testas foram capazes de causar uma importante
diminuigédo da precisao na refragéo e na avaliagao do tratamento, destacando a
necessidade imperativa de integrar a BVD nas corregbes refracionais para os
pacientes, importancia aumentada pelo refinamento das lentes modernas.

Atualmente, existem lentes disponiveis em incrementos tao precisos
qguanto 0,01 D. Com o advento dessas lentes modernas, a BVD desempenha um
papel critico, mesmo em pequenas corregdes. Dessa forma, verificarmos que o
refrator Vision-S™ 700 apresenta um método inovador de determinacao indireta
de BVD por meio de suas cameras laterais, 0 que garante precisao, velocidade
e confiabilidade.

Observamos que a medicao precisa da BVD e o calculo subsequente da
poténcia ajustada € uma eficaz ferramenta na pratica de um oftalmologista. Caso
este negligencie a BVD, especialmente em altas dioptrias, conforme
apresentado, ele corre o risco de prescrever aos pacientes oOculos que se
desviam substancialmente de wuma prescricdo precisa, levando ao
comprometimento de sua acuidade visual.

Em conclusao, este estudo elucidou o papel fundamental da BVD na
refracdo manifesta, defendendo sua integragcdo em procedimentos padréo para

otimizar os resultados de correcéo visual.

27



7 LIMITAGOES E ESTUDOS FUTUROS

Embora este estudo represente uma exploracéo inicial nesse dominio, ele
ressalta a necessidade de pesquisas futuras, visto que o tempo e a quantidade
de pacientes observados ndo foram suficientes. Logo, estudos randomizados
que contemplem um corpus maior de pacientes sdo essenciais para validar e
expandir esses achados, a fim de garantir evidéncias robustas para orientar a
pratica clinica.
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ABSTRACT

Objective: To study vertex-optical distance variation and estimate its impact on manifest refraction.
Methods: Prospective study in a private clinic using the Vision-S™ 700 with five forehead positions.
Forehead on the third position showed the closest vertex-optical distance of 12mm

Results: Analysis of 52 eyes from 26 patients revealed mean differences in vertex-optical distance of
12.25mm (right eye) and 11.75mm (left eye). A 2mm change in vertex-optical distance resulted in a 0.05D
change for a 5D spherical equivalent and 0.20D for a 10D equivalent.

Conclusion: Vertex-optical distance varies among patients and is influenced by forehead adjustment.
These variations impact refraction accuracy and treatment evaluation. Adjusting the forehead to the
third position on the Vision-S™ 700 is recommended.

RESUMO

Obijetivo: Estudar a variagao da distancia vértice-optico, de acordo com o ajuste da testa, e estimar seu
impacto na refragdo manifesta.

Meétodos: Estudo prospectivo realizado em clinica privada. A refracéo foi realizada utilizando cinco
posigtes preestabelecidas com o Vision-Sa 700. A testa disposta na terceira posicdo apresentou
distancia vértice do refrator mais proxima de 12mm

Resultados: Foram analisados 52 olhos de 26 pacientes. A diferenca média da distancia vértice do
refrator no olho direito foi de 12,25mm (variagéo de 11,50mm) e, no olho esquerdo, 11,75mm (variaggo
de 12,00mm). © impacto foi de 2mm na distancia vértice do refrator, fomentando em uma mudanga de
0,05D para um equivalente esférico de 5D e 0,20D para um equivalente de 10D.

Conclusdo: A distancia vértice do refrator varia entre pacientes, estando relacionada aoc ajuste da testa.
As variagbes afetam a precisdo da refragdo, impactando no ajuste dos oculos, das lentes de contato
e na avaliacdo pos-operatoria de cirurgia refrativa. Sugerimos ajustar a posicdo da testa para terceira
posicao no Vision-5™ 700, se a distancia vértice do refrator ndo for medida em todos os pacientes.

Rev Bras Oftaimol. 2024:83 -
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INTRODUCTION

The back vertex distance (BVD) is an essential but usually
neglected characteristic of the clinical refraction exam.
Methods have developed significantly in measuring and
delivering clinical and surgical treatments for refractive
errors. Ophthalmologists and other practitioners want to
provide their patients with the best possible vision cor-
rection so that BVD's impact is a future consideration.
Back vertex distance is the distance between the eye and
its corrective lens. It is measured from the corneal surface
to the back of the lens.*s

The formula to calculate BVD over the refraction is:

De=Dl/1+(dx Dl) Equation1

» Deisthediopter power being perceived by the wearer.
» Dlis the actual diopter power of the lens.
« disthe distance in meters of BVD.

The comprehension of the above formula creates the
rules below on the minus lens. It gains perceived power
when it moves towards the eye. It loses perceived power
when it moves away from the eye. The comprehension
of the above formula creates the rules below on the plus
lens. It loses perceived power when it moves toward the
eye. It gains perceived power when it moves away from
the eye.

The commonly accepted convention that BVD is
almost always equal to 12zmm is blocking refraction im-
provements. Two old references support this misun-
derstanding. The first one is the manual “Distometer:
Instructions for Use (Distributed by Haag-Streit Service.
Waldwick, New Jersey) that states, “Clinical experience
has established that the spectacle lenses, when fitted
properly, are placed on average 8 to 12mm from the cor-
nea’. Another source of this old convention is the Reichert
Ultramatic RX Master Phoropter instruction manual.

Back vertex distance is a critical part of ophthalmic
optics, but it has been overlooked by the ancient appli-
cation of “industry averages” in the optical industry. The
optic industry widely spread the BVD measurement cal-
culations between the 1940s and 1970s of the 20th cen-
tury due to the high number of aphakes (cataract surgery
patients did not receive an intraocular lens implant).
© Aphakes eyeglass prescriptions easily reach +20.00D
or beyond. These powers made BVD vital for refraction.
Even the slightest difference between refracted distanc-
es would make a dramatic difference for the patient.
Therefore, knowing how to compensate for BVD in such
patients is imperative.

Back vertex distance is equal to 0.000 meters on the
contact lens. The importance of Back vertex distance is

also well known by workers who routinely prescribe con-
tact lenses and eyeglasses to high myopic and hypermet-
ric patients (higher than 4,00 diopters). In addition, the
BVD adjustment is commonly applied when calculating
the power of a soft o1 rigid contact lens, given the specta-
cle lens prescription.

Prescription lenses in eyeglass frames have different
effective powers at different distances, tilts, and wrap an-
gles from the eye. Telling a progressive or bifocal wearer
to slide their glasses away from the eyes provides a more
robust addition and increases patient near vision quali-
ty. For example, in positive lenses, the farther the BDV is
from the eye, the more efficient the lens will be. In nega-
tive lenses, the farther the BDV is from the eye, the more
inefficient itwill be. Thus, if we have alens of -4.00 spher-
ical diopters with a BVD less than 12mm away (the stan-
dard BVD distance used in the prescription by ophthal-
mologists), we will be hypercorrecting the patient.

Clinically, BVD ranges from 8 to 3omm. Therefore,
assuming that the BVD is 12mm for all patients during re-
fraction, it usually generates a refractive error.

Some of the methods and instruments used to mea-
sure BVD are cited below:

» BVDrule.

+ The pupilometer.

» The pupillary distance (PD) rule practice (most widely
used).

+ The distometer.

- Split prism ruler.

- Digital instruments.”

Direct sighting and through 90° mirrors located at
the side of the refractor along with correction factor
tables.

BVD was not considered vital until now for several
reasons, including the non-factoring in the BVD for oph-
thalmic lenses in 0.25D increments, which traditionally
has had limited effects; and the non-factoring in the BVD
that has never been particularly problematic for a range
of corrections from -4.00 to +4.00D in 0.25D increments.
High myopia and hyperopia patients are an exception, as
avariation of smm (+2.5mm) with a power of 5.00D can
induce a variation of 0.125D. This modification is neces-
sary to adjust the correction by an increment of 0.25D.

BVD should be incorporated because:

- Nowadays, lenses are available in 0.01 D increments.
Therefore, BVD matters even for low corrections, en-
hancing refraction accuracy.

+ Subjection refraction has low accuracy.®

- Potentially, time, and money-saving.

Rev Bras Oftalmol 2024.83:
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The advent and growth of “as-worn” progressive and
single-vision lenses.

An incredible increase in high myopia will reach
more than 50% of the Earth's population by 2050.19
More precise values of BVD enhance the accuracy

of refractive procedures like laser vision correction
(LVC), posterior chamber phakic intraccular lens
(pIOL), corneal inlays, cataract surgery, and contact
lens prescription.

Inthe case of distance vision, the effect of BVD is one of
the essential factors in final refractive errors. It also in-
fluences prismatic outcomes and decentration® upon
residual astigmatism in intraocular lenses (IOL)™ and
aspheric concave ophthalmic lenses.™

The measurement of BVD can help staff select appro-
priate frames before ordering lenses. It helps to create
high-quality eyeglasses and saves ophthalmologists’
business time and money in terms of unscheduled
and no-charge return office visits to handle patient
complaints.

Assuming a BVD of 12mm for every patient will re-
sult in refractive errors in many patients. However, the
assumption that 12mm is good enough is like saying that

22,00 diopters is the average lens power for cataract sur-
gery and is suitable for all cataract patients, as veterinari-
ans do in vet cataract surgery.

Considering that variations in vertex distance of the
refractor compromise the accuracy of refraction, as well
as affecting the adjustment of glasses, contact lenses, and
post-operative evaluation in refractive surgery, this study
aimed to investigate these variations according to brow
adjustment and estimate their impact on manifest refrac-
tion, aiming to ensure success in patient procedures.

OBJECTIVE
To study vertex-optical distance variation and estimate
its impact on manifest refraction.

METHODS
Using Essilor phoropter Vision-S™ 700, a trained ophthal-
mologist measured the BVD in five preestablished fore-
head adjustments of 27 consecutive patients presenting
for routine refraction at a private clinic in Brazil. The pop-
ulation sample consisted of 10 men and 17 women. The
youngest participant was 13 years old, and the oldest was
57. All 27 participants agreed to participate in this study,
which met the Helsinki criteria.

It was noticed that the knob that performed the fore-
head adjustment made four complete turns from the

minimum adjustment to the maximum forehead adjust-
ment. This circular knob looks like a clock and is divid-
ed into 12 fractions. This button rotates around its axis
(Figure 1). The distance between the patient’s forehead
and the equipment increases proportionally as the knob
is turned clockwise. The BVD also increases as the length
from the forehead to the equipment increases. Forehead
adjustment one was set at the minimum forehead adjust-
ment where the head was at the closest distance to the
equipment. Forehead adjustment two was established
by turning the knob once around its axis. Forehead ad-
justment three was reached by rotating the knob twice
around its axis. Forehead adjustment four was based on
rotating the knob three times around its axis. Forehead
adjustment five was established by turning the knob four
rimes around its axis, and it also coincides with the maxi-
mum head distance from the phoropter.

.

igure 1. Vertex distance adjustment Knob of Essilor phorop-
ter Vision-S™ 700.

Back vertex distance measurements were performed
using a system of video cameras designed to determine
accurate measurements of BVD in five preestablished
forehead adjustments for each patient. In addition, the
eye-to-phoropter distance was randomly measured in a
sample of 27 patients on one day.

Rev Bras Oftalmol. 2024:83:.
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Each measurement was taken as follows: the patient
was placed behind the phoropter head, their gaze directed
in the primary position, and they were asked to lock at a
chart screen located sm away (Figure 2).

4

Q\

TSNS 700

Figure 2. Adequate body position on Essilor phoropter Vi-
sion-S™ 700.

The phoropter’s interpupillary distance was adjusted
for each eye. Using video cameras located behind each
of the phoropter's half-heads, photos of the right and left
eyes were taken laterally and appeared on the phoropter’s
control panel. The virtual reticle could then be adjusted
and positioned in correspondence with the apex of each
cornea. The adjustments were made binocularly; if a dif-
ference was found between the left and right eyes, they
were made monocularly. The system then accurately
indicated the value of the eye-to-phoropter distance in
o.5mm increments. For each patient, the measurement
was taken once in five established adjustments, with the
patients being asked to move back from the phoropter
and reposition themselves.

In addition, twenty-five measurements were repeat-
ed on a patient of reference, asking him to move his head
back from the phoropter after each measure and reposi-
tion himself for each new measurement.

RESULTS

The data is within the expected statistical normality.
They show that in established forehead adjustment one,
the right eye BVD varied by 7.50mm (from 5.5mm for
the smallest to 13.0mm for the largest), with an aver-
age established at 7.0omm with a standard deviation of

+2,08mm in minimum forehead adjustment. In the left
eye, BVDvaried by 7.50mm (from 5.5mm for the smallest
to 13.0mm for the largest), with an average established at
7.63mmwitha standard deviation of +1.8smmin forehead
adjustment one (minimum set forehead adjustment).

BVDinestablished forehead adjustment twovaried by
8.comm (from 7.0mm for the smallest to 15.5mm for the
largest), with an average of 8.75mm with a standard devi-
ation of +2.36mm. In the left eye, BVD varied by 9.50mm
(from 6.0mm for the smallest to 15.50mm for the largest),
with an average established at 8.50mm with a standard
deviation of +2.46mm in forehead adjustment two.

Back vertex distance in established forehead adjust-
ment three varied by 11.50mm (from 8.0omm for the
smallest to 19.50mm for the largest), with an average of
12.25mm with a standard deviation of £3.11mm. In the left
eye, BVD varied by 10.5omm (from 7.5mm for the small-
estto18.omm for the largest), with an average established
at11.75mm with a standard deviation of +3.23mm in the
forehead adjustment three.

Back vertex distance in the established forehead ad-
justment four varied by 15.50mm (from 8.0omm for the
smallest to 23.5mm for the largest), with an average of
15.11mm with a standard deviation of +3.84mm. In the left
eye, BVD varied by 13.00mm (from 8.5mm for the small-
est to 21.50mm for the largest), with an average estab-
lished at 14.61mm with a standard deviation of +3.72zmm
in the forehead adjustment four.

Back vertex distance in the forehead adjustment
five (maximum established forehead adjustment) varied
by 15.00mm (from 12.50mm for the smallest to 27.5mm
for the largest), with an average of 18.41mm with a stan-
dard deviation of +4.29mm. In the left eye, BVD varied by
17.00mm (from 10.5mm for the smallest to 27.5mm for
the largest), with an average established at 17.98mm with
a standard deviation of +4.38mm in the forehead adjust-
ment four (maximum set forehead adjustment). On the
other hand, the measurements repeated five times on one
patient show a maximum range of variation of 3.00mm
with a standard deviation of +1.50mm.

DISCUSSION
Back vertex distance depends on the morphology of a pa-
tient’s head, the patient’s position behind the phoropter, and
the phoropter forehead adjustment. Therefore, such an of-
ten-neglected parameter of eye-to-phoropter distance must
be considered when calculating the refraction correction.
Clinically, the study’s BVD ranges from 5.50mm to
27.50mm according to forehead adjustment. Assuming

Rev Bras Oraimol. 2024:83:
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that the BVD is 12 for all patients during refraction fre-
quently generates a refractive error. Dogmatically, BVD is
equal to 12mm. The non-measurement of BDV is one of
the missing values that may improve refraction. Back ver-
tex distance has potential applications in different areas
of vision-study, like intraocular and extraocular surgical
visual corrections, contact lenses, and eyeglass prescrip-
tions. For example, using an average 12zmm BVD of 35smm
will result in considerable inaccuracies, overcorrecting
-15.00 D by 2.87 D."3

Digital instruments are a money and time-saving
method. Creating a BVD measurement as a routine may
save time and money, decreasing unscheduled and no-
charge return office visits as fewer patients return un-
satisfied with their refraction. The practice will also cut
down on material costs incurred by the operation.

Many modern excimer laser systems’ software ver-
sions do not allow entry of BVD greater than 2smm. The
inaccuracy of BVD measurements at the phoropter may
explain some of the unpredictability of refractive out-
comes in previously reported studies.

Neglecting BVD is often a significant cause of incor-
rect power calculations with excimer laser treatments
and phakic IOLs. Most phoropters specify a BVD between
12.00mm and 13.75mm. However, even when the eye is
adequately aligned, BVD can vary significantly because
different lenses are used in the phoropter to get a specific
power. ™

Performing over-refraction with a soft contact lens
and employing formulas incorporating BVD may re-
duce incorrect power calculation rates, as Dr. Holladay
described in the American Journal of Ophthalmology in
1993.

The wide range of BVD values found in our study re-
inforces the importance of BVD for clinical refraction.
Anatomic variations, no uniformity in the starting position
of the refractor headrest among different examiners, and
differences in baseline phoropter headrest position and pos-
ture may explain the BVD measurement (Figures 3-4).1!

Eye-to-phoropter distance is often adjusted when
the phoropter is positioned in front of the patient’s head.
First, the phoropter must be placed close to the patient’s
eyes to have as wide a field of vision as possible, but not so
close that their eyelashes touch the phoropter’s back win-
dow (which is not only unpleasant for the patient but can
make the phoropter dirty).

With traditional phoropters, this adjustment is
achieved by adjusting the forehead rest, paying close
attention to the patient’s eyes, either from behind the

Figure 3. Maximum forehead adjustment on Essilor phorop-
ter Vision-S™ 700.

Figure 4. Front view of Essilor Phoropter Vision-S™ 700.

phoropter or through the phoropter, using a specially de-
signed system of graduated lateral mirrors.

Several aspects related to eye-to-phoropter distance
must be noted. It can vary considerably from one patient
to another with the same forehead rest position (as we
have shown). The phoropter head is carefully adjusted in
front of the patient’s eyes.

The patient’s head position also influences this dis-
tance: it is reduced if the patient lifts their head and in-
creases if they lower it. Hence, the patient needs to be in
a comfortable enough position that they will not tend to
change it during the refraction.

The distance can change throughout the refraction,
so it is essential to check it at the end of the examination,

Rev Bras Dftaimol. 2024:83:
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particularly for factual corrections and the prescribing of
objective lenses, in 0.01D increments.

Using new current phoropters like Essilor Vision-§™
700, we can precisely measure the distance using video
cameras and adjust it with great precision so that it can be
factored into the calculation of a lens correction.

Although it is essential to accurately determine the
eye-to-phoropter distance, knowing this distance will
matter little if you cannot also measure the distance be-
tween the eye and the eyeglass frames. Opticians have
various systems that allow them to count this. Some man-
ual measurement devices were sometimes used in the
past, but today more than ever, these measurements are
performed with computers and electronic tablets.

Itis possible to measure eye-to-phoropter quickly and
accurately during the refraction examination. The value
of the prescription must be converted to the standard ref-
erence distance of 12mm at the end of the investigation.
The new phoropters like Essilor Vision-5™ 700 generate
automatic calculation, making this process easier.

The frames have been selected, but before lenses are
ordered, the optician must measure the eye-to-frame dis-
tance and provide this data to the manufacturer when or-
dering the lenses.

The manufacturer must convert the value of the opti-
cal correction, considered to be established for 12mm, to
the eye-to-frame distance measured by the optician just
before the lenses are manufactured.

If the above sequential actions were taken, it would be
possible to provide patients with a highly accurate correc-
tion of their ametropia. Another scientifically supported
tool to reduce refractive surprises is to perform over-re-
fraction with a soft contact lens.

Using a standard protocol for refraction measurement
in a very controlled setting enables the repeatability of re-
fraction performed by different examiners." Mackensie
proved that refractions performed by multiple optome-
trists on a single eye would differ in their stigmatic com-
ponent by over 0.78 D on average, not more than once in
20 refractions.'® Whereas a single optometrist can perform
refraction with the precision of +0.25D, refractions per-
formed by different optometrists may differ in their astig-
matic compoenent by 0.75D or more. Due to factors like this
one mentioned by Mackensie, we must provide as much
data as possible to have a precise refraction.”!

CONCLUSION
Our study aimed to enhance understanding of vertex-op-
tical distance variation and its implications for manifest

refraction, employing the Vision 700 with five forehead
positions. We endeavored to precisely measure refractor
BVD and observed a significant dependence on forehead
adjustments. These variations markedly influenced re-
fraction accuracy and treatment assessment, highlight-
ing the imperative of integrating BVD into procedures.
This significance is underscored by the refinement in
modern lenses, available in increments as precise as 0.01
D, wherein BVD plays a critical role even in minor cor-
rections. The Essilor phoropter Vision-Sa 700 introduc-
es an innovative method of indirectly ascertaining BVD
through its lateral cameras, ensuring precision, speed,
and reliability. Accurate measurement of BVD and subse-
quent calculation of adjusted power are indispensable fac-
ets of an optician’s practice. Neglecting BVD, particularly
in high diopters, risks furnishing clients with spectacles
deviating substantially from their precise prescriptions,
leading to compromised visual acuity. While our study
represents an initial exploration in this realm, it under-
scores the imperative for further research. Randomized
studies involving larger patient cohorts are essential to
validate and expand upon our findings, ensuring robust
evidence to guide clinical practice. In conclusion, our
study elucidates the pivotal role of BVD in manifest re-
fraction, advocating for its integration into standard pro-
cedures to optimize visual correction outcomes.

CLINICAL EXAMPLE

ABC, a high presbyope patient, complains that he has
trouble reading with his new prescription. However, the
staff has checked and rechecked the glasses (pupillary
measurements, segment height, lens power, and the ad-
justment), but he still complains that he must hold read-
ing materials very close to see them. His new prescription
differs slightly from the old one, and the base curve is the
same.

The often-ignored calculation of BVD is the likely cul-
prit. The BVD influences the perceived power of the lens.
It is even more critical in higher power lenses: spherical
+5.00D or more. In such lenses, there can be significant
differences in power if the BVD of those new lenses differs
from the testing BVD used during the refraction.
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ABSTRACT

Introduction: Myopia is a growing global concern and studies on its prevalence
among Brazilian schoolchildren are lacking. Methods: This study aimed to
determine the prevalence of myopia in Brazilian children aged 3-18 years
through a review and meta-analysis of published studies. Eleven high-quality
studies were analyzed following the 2022 PRISMA guidelines. Prevalence was
calculated using a meta-analysis, considering the heterogeneity among the
studies. Results: The overall crude prevalence of myopia in Brazilian children
was 0.0765%. There was no significant association with the age of the children
examined and no significant temporal trend was observed. Approximately one in
13 Brazilian schoolchildren had myopia. Conclusion: Approximately one in 13
Brazilian schoolchildren had myopia. Given the increased exposure of Brazilian
youth to the risk factors for myopia, it is crucial to monitor myopia in the country.
Further studies are required to address and prevent myopia in Brazil.

Keywords: Meta-analysis. Myopia. Prevalence. Systematic review. Brazil.
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RESUMO

Introducao: A miopia € uma preocupacao global crescente, estudos sobre sua
prevaléncia entre os brasileiros ainda sdo escassos. Métodos: Este estudo teve
como objetivo determinar a prevaléncia de miopia em criangas brasileiras com
idades entre 3 e 18 anos por meio de uma revisao sistematica e meta-analise.
Seguindo as diretrizes PRISMA de 2022, onze estudos foram analisados. A
prevaléncia foi calculada usando uma meta-analise, considerando a
heterogeneidade entre os estudos. Resultados: A prevaléncia bruta geral de
miopia em criangas brasileiras foi de 0,0765%. N&o houve associagdo
significativa com a idade das criangas examinadas, e nao foi observada uma
tendéncia temporal significativa. Aproximadamente um em treze escolares
brasileiros tem miopia. Conclusao: Dado o aumento da exposicao da juventude
brasileira aos fatores de risco conhecidos da miopia, é crucial monitorar a miopia
no pais. Estudos adicionais sdo imperativos para abordar e prevenir a miopia no

Brasil.

Palavras-chave: Meta-Analise. Miopia. Prevaléncia. Revisdo Sistematica.

Brasil.
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INTRODUCTION

Uncorrected refractive errors are the most common cause of visual
impairment, affecting an estimated one billion people worldwide.(") Myopia is the
most common refractive error and is a significant cause of ocular morbidity,
particularly in school-aged children and young adults. Globally, myopia is
reaching pandemic proportions due to changing lifestyles and modern
technology, especially mobile devices.® In 2001, 22.9% of the world's population
had myopia, which is predicted to increase to 49.8% by 2050, affecting 4.8 billion
people, an increase of 117% in 50 years. According to a 2015 report, an
estimated 1.89 billion people worldwide have myopia, and 170 million have high
myopia.®

The reported prevalence of myopia in children aged 5-17 years ranges
from 1.2% in Mechi Zone, Nepal, to 73.0% in South Korea.®*5 Within 15 years,
the prevalence of myopia increased from 79.5 to 87.7% in Chinese schoolchildren
with a mean age of 18.5+0.7 years.® In South African schoolchildren aged 5 to
15 years, the reported prevalence of myopia was only 2.9% with retinoscopy and
4.0% with autorefraction.() However, the authors noted that the prevalence
increased to 9.6% at 15 years of age.

The increase in myopia prevalence has a significant economic impact
because it is associated with other eye diseases and visual impairment.
Uncorrected myopia between -1.50 D and -4.00 D can impair vision to the point
that it is considered a cause of moderate visual impairment or blindness. High
myopia, usually defined as spherical equivalent 25.00 D, the risk of potentially
blinding eye diseases such as retinal holes, retinal tears, retinal degeneration,
retinal detachment, and myopic macular degeneration.®819 Uncorrected myopia
has enormous social, economic, psychological, and developmental
implications.('® The financial cost of refractive errors, including nearsightedness,
is estimated to be approximately $202 billion annually, far exceeding the expense
of other eye diseases.('"

The increasing prevalence of myopia has led to research on the possible
mechanisms underlying its development, with two main themes emerging. The
first is the role of nature (genetic influences) and the second is environmental

influence (environmental effects, including lifestyle). Understanding the
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mechanisms underlying myopia development is also being explored for the
control of myopia. However, due to significant regional differences in culture,
habits, socioeconomic status, education level, and urbanization, there is
uncertainty regarding the exact extent of myopia exposure in school-aged
children and its development over time.('?)

Over the past few decades, urbanization has changed the lifestyles and
behaviors of people worldwide. For example, in 1950, Brazil's urban population
was 30 million, reaching almost 190 million by 2010. Moreover, following the
emergence of technology, children spend extended periods completing school
assignments and engaging in various activities on their mobile devices, including
gaming.(1®)

Urbanization has also changed the lifestyles and behaviors of people in
Brazil. AlImost 90% of Brazil's population resides in one of the 5,568 urban
cities.('® As a result, Brazil's children and young adults participate more in indoor
and nearby work activities when compared with previous generations. In addition,
following the emergence of technology, children spend extended periods
completing school assignments and engaging in various activities on their mobile
devices including gaming. These factors are believed to contribute to myopia
development and progression.(14-16)

Considering the current increase in the incidence of myopia, this
systematic review and meta-analysis aimed to assess the prevalence of Myopia

in Brazilian children within three-20 years.
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METHODS

Table 1 — Summary of included studies

. Ade | pean Total | b o valen . jectiv l
Frstaunor | group | "1 80 | sample | PUETS | yclopegi | SRS | G0
Yotsukura 5-19 (10,60 (2.90) | 421 20.43 No Yes 10
Saloméo 11-14 [12,54 (1.12) | 2,441 5.45 Yes Yes 10
Lira 5-18 11,45 (4.04)| 778 9.64 Yes Yes 10
Garcia 5-20 - 974 13.04 Yes No 8
Ibrahim 10-15 | 12,4 (1.60) | 1,590 3.14 Yes No 10
Kara-José 7-13 | 9,38 (1.70) | 1,364 10.41 Yes No 10
loschpe Gus | 5-21 |12,74 (3.31) 330 17.27 Yes Yes 9
Schimiti 6-12 - 1,966 8.24 Yes Yes 9
Couto Junior| 5-18 - 1,800 1.06 Yes Yes 9
Silva 3-7 4,5 2,852 5.01 Yes Yes 8
Estacia 7 7,10 (1.38) 88 10.23 Yes Yes 10

This meta-analysis considered the research characteristics that revealed

the prevalence of myopia among Brazilian school-age children. We found 11

studies that aborted the prevalence of myopia in schoolchildren, conducted in

different Brazilian states (Figure 1).

Figure 1 — The number of studies on the prevalence of myopia in Brazil per state where the
study was conducted

Studies used to estimate the prevalence of myopia
among children in Brazil
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This meta-analysis was performed following the methodological
recommendations of the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020(17)

The terms “Refractive Error” OR “Myopia” AND “Children” OR
“Prevalence” AND “Brazil” were used for the search. Search terms were used to
query the Web of Science, Scientific Electronic Library Online [SciElo], and
PubMed databases. The searches started on April 15, 2023, and ended on May
24, 2023. References from all the included studies, previous systematic reviews,
and meta-analyses were manually searched for additional studies. Two authors
(J. G. and D. P.) independently extracted data using predefined search criteria
and quality assessment. The full articles of eligible publications were then
scrutinized. Only studies that met the following criteria were included in the meta-
analysis.

This review included English and Portuguese studies published from 1975
to 2023 that investigated the prevalence of refractive error among schoolchildren
aged 5 to 18 years. In addition, the review included studies published that
employed an observational cross-sectional study design, had a clear description
of the sampling technique, stated the method of measuring refractive error
(cycloplegic or non-cycloplegic refraction), as well as objective or subjective
refraction, stated the criteria for defining myopia (spherical equivalent 20.50D of
myopia), and were either school-based or population-based. (1820

The search criteria resulted in 96 articles. Subsequently, these studies
were inspected and selected according to the type of population from which the
sample originated, the possibility of delimitation by age, and the availability of
specific myopia prevalence data. Data from people with comorbidities in their
selection, data from the hospital population, and data with doubts about the
delimitation of the age range were discarded, leaving the set of publications that
used data from the general population or school populations.

Information on the use of cycloplegia and the method (objective or
subjective) of measuring refractive error was recorded in each study, as well as

the prevalence of myopia and sample size.
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Statistical methods

Meta-analysis was conducted using R version 4.2.3 (2023-03-15 curt) --
“Shortstop Beagle” (R Foundation for Statistical Computing, Vienna, Austria). The
package “meta” was used to generate forest plots that show the prevalence of
myopia in school children, in individual studies, and their corresponding weight,
as well as the pooled prevalence with associated 95% confidence intervals
(Cl).2M A tunnel plot was used to report potential bias and minor/significant study
effects. The Begg's test was used to assess asymmetry.?? The prevalence was
subdivided into separate datasets based on cycloplegic or non-cycloplegic
refraction and the use of objective or subjective methods to evaluate refractive
error. For this purpose, the studies were classified into cycloplegic and objective
refraction measures (complete method group), and non-cycloplegic and
subjective refractive error evaluations (incomplete method group). In addition, to
study the possible variation in the prevalence of myopia related to age, the mean
age in the reported studies was used in a meta-regression model. A similar meta-
regression model was used to investigate the variation in prevalence according
to year of data collection.?!

The estimation of the prevalence of myopia among Brazilian children was
carried out in this meta-analysis using the “random effects” calculation method
after the transformation of the original proportions into “logit” values, i.e., log(p/(1-
p)) with the weights calculated by the method of the inverse of the variances of
proportions.
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RESULTS
Prevalence of myopia in Brazilian school-aged children

A heterogeneity test obtained for the different studies showed a high level
of inconsistency (1°=97%), indicating the use of a random-effects model in all
meta-analyses conducted. The number of children aged 5-18 years included in
the study ranged from 88 in a study conducted in Rio Grande do Sul to 2852 in
another study conducted in Parana. The prevalence of myopia reported in these
studies ranged from 1 to 20%.

The estimated prevalence of myopia in Brazil (7.65%; 95%CI: 4.3, 13.1)
was significant (p<0.05), as its confidence interval excluded the value of zero
(Figure 2).

Figure 2 — Forest plot of myopia prevalence among Brazilian schoolchildren aged 5-18 years.

Study Events Total Proportion 95%-Cl Weight
Yotsukura,2021 86 421 — 0.20 [017;0.25] 92%
Saloméo,2008 133 2441 B 0.05 [0.05;0.06] 93%
Lira,2012 75 778 e 0.10 [0.08;0.12] 92%
Garcia,2004 127 974 - 0.13 [0.11;0.15] 93%
Ibrahim,2013 50 1590 == 0.03 [0.02;0.04] 91%
Kara-José, 1975 142 1364 . 0.10 [0.09;0.12] 93%
loschpe Gus,2019 57 330 —— 0.17 [0.14,022] 91%
Schimiti, 1996 162 1966 - 0.08 [0.07;0.10] 93%
Couto Jr,2001 19 1800 0.01 [0.01;0.02] 88%
Silva,2015 143 2852 | 0.05 [0.04,006] 93%
Estacia, 2004 9 g8 — 010 [0.05018] 81%
Random effects model 14604 —_—= 0.08 [0.04; 0.13] 100.0%

1 1T 1
005 01 015 02

Heterogeneity: I° = 97%, 1~ = 0.7665, p < 0.01

Funnel plot and Begg's test for asymmetry indicated homogeneity (z=0.08;
p=0.9379); that is, eventual-biased outliers had no significant overall effect on the
obtained estimate (Figure 3).

Meta-regression analysis of myopia showed that the proportion of myopia
increased as the date of the study advanced. However, this relationship was not
statistically significant (p=0.6886) (Figure 4).

In addition, meta-regression analysis of myopia according to the average
age of the children in the studies indicated that the proportion of myopia increased
with age. However, this relationship was not statistically significant (P =0.7815)
(Figure 5).
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Standard Error

Figure 3 — Funnel Plot for Assessing Asymmetry and Heterogeneity in Included Studies
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Figure 4 — Meta-regression analysis showed that the percentage of myopia increased as the
publishing year increased, but this association was not statistically significant.

There is no significative determination of the prevalence
by the year of the studies
(F=0.1713 ; p=0.6886)
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Figure 5 — Meta-regression analysis showed that the percentage of myopia increased as the
age of the examined children increased, but this association was not statistically significant

There is no significative determination of the prevalence
by the age of examined children
(F=0.0576 ; p=0,8198)
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DISCUSSION
Prevalence of myopia

The present study provides recent estimates of myopia prevalence in
Brazilian children using data from 11 studies conducted over the last five
decades. The prevalence of myopia, defined as SER 20.50D of myopia in
schoolchildren across Brazil, was 0.0765% (95% CI1 0.0435-0.1314).

The variation in the reported prevalence of myopia between studies was
19.37%. Although the regional variations in myopia prevalence found in this study
are consistent with Foster and Jiang's statement, “Considerable regional
difference exists from country to country even within the same geographical area”
it remains unclear why these variations exist.?® While the criteria for defining
refractive error is often cited as the reason for the variation in the prevalence of
refractive errors, including myopia, between studies, this may not be the case in
our study because only studies that defined myopia as a spherical equivalent of
=20.50D were included.

The overall low prevalence of myopia across Brazil is consistent with other
studies that reported a lower myopia prevalence in Western children than in Asian
children.4 It is instructive to note that in the five studies included in the current
review, the reported prevalence of myopia was greater than 10%. Of these four
studies,®-28) used cycloplegic refraction, which is thought to estimate the
prevalence of myopia more accurately.®®3% Yotsukura reported the highest
prevalence of myopia in Brazil, although the que measures were performed using
cyclopean.® The lower prevalence of myopia in Couto Junior compared with
other regions may be related to the differences in genetic predisposition to
myopia development and culture.43¢) Although the role of genetics in myopia
development and progression has been reported to be small, it is believed to play
a role in an individual's susceptibility to environmental risk factors for myopia.©”
In addition, several studies have shown the significant involvement of
environmental factors, such as near work (writing, reading, and working on a
computer), in myopia development.®43¢) |n many states of Brazil, children do not
start education and learning at the same early age as in other Asian countries.
Therefore, Brazilian children are exposed to less near work and are more
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involved in outdoor activities, resulting in a lower risk of developing myopia than
their Asian counterparts. This assertion is supported by the fact that in 2020, the
pre-primary school enrolment rate in the most populous state in Brazil (SP) was
79.12%, compared with 89.12% in 2012 in China (the most populous country in
Asia).(1338) However, a recent investigation has shown that more precise
objective measures are required to draw definitive conclusions about the
relationship between myopia and near work.(®°)

Despite the relatively low prevalence of myopia among Brazilian children,
there is a need to monitor the prevalence of myopia among children in this region,
given the increased access to and use of mobile devices among the Brazilian
population, including children. It is crucial to consider the higher reported increase
in the prevalence of myopia in the last two studies.?%39) It is assumed that
nowadays, urban children have more access and exposure to near work,
including mobile devices, and fewer outdoor activities than their counterparts in

rural areas.

Age differences in myopia prevalence

No significant difference was found between the prevalence of myopia and
the age of the examined children (p=0.7815). The slightly higher prevalence of
myopia between the two age groups shows a tendency for myopia prevalence to
increase with age, which is consistent with the results of previous studies.04)
This increase in the prevalence of myopia is thought to be associated with
increasing growth of the eyeball. The influence of sex on the prevalence of
myopia has not been unequivocal in the literature, with some studies suggesting
that the slightly higher prevalence in females may be related to the different ages
of onset of puberty between boys and girls.*? Other factors that could account
for the reported apparently higher prevalence of myopia in girls include limited
outdoor activity time compared to boys.#?)
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Prevalence of myopia by refraction technique (cycloplegic and non-
cycloplegic)

The present study demonstrated that cycloplegic refraction resulted in
significantly lower estimates of myopia prevalence than non-cycloplegic
refraction, which is consistent with previous studies.“? It has been reported that
non-cycloplegic refraction overestimates the prevalence of myopia and yields a
unreliable measurement of the association of myopia risk factors; hence,
cycloplegic refraction is regarded as the gold standard for measuring myopia.“4
Over half of the studies in this review utilized cycloplegic refraction, which is
particularly important in this age group where the difference between cycloplegic
and non-cycloplegic refraction is relatively high.“3 The fact that non-cycloplegic
refraction often results in the overestimation of myopia may, in part, account for
the high prevalence reported in the Yotsukura study.®% However, we could not
demonstrate that cycloplegic refraction results in lower variability in the measured
refractive error than non—cycloplegic refraction. Non-cycloplegic refraction may
reflect a variable accommodative state during refraction in children of different
ages. This finding underscores the need to appropriately control accommodation
when performing refraction, particularly in young children with a higher amplitude

of accommodation, in whom accommodation is more active.

Implications of the study: consequences of the research

For the first time, a systematic review and meta-analysis were conducted
to determine the prevalence of myopia among Brazilian schoolchildren and how
it varies with age and refraction method. As previously mentioned, compared to
other regions such as Southeast Asia, the frequency of myopia in Brazil seems
to be low. Future prevalence studies should use the baseline data from this study
as a baseline for comparison to establish a trend in myopia epidemiology in this
group. This review also supports the notion that, in contrast to cycloplegic
refraction, non-cycloplegic refraction overstates the prevalence of myopia and
produces more variable estimations of refractive errors. Researchers and

decision-makers may be misled by the interpretation of myopia prevalence data
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from non-cycloplegic refraction. Therefore, it is advised that any studies
examining the prevalence of myopia in children employ cycloplegic refraction.

Strengths and limitations of the review

This review had limitations. First, owing to the small number of published
research results, this review did not prove the trend in the prevalence of myopia
among Brazilian schoolchildren. Second, the results were probably biased toward
studies in which the results were based on subjective refraction and non-
cycloplegic measures. Third, the current review did not establish the prevalence
of myopia in this population because of the lack of prevalence studies on myopia
in Brazil. Despite these limitations, the selection of studies that employed a
consistent definition of myopia (i.e., 0.50DS of myopia) allowed for a better
comparison of the reported prevalence of myopia. Additionally, studies conducted
in unselected groups, including hospital-based studies and those that failed to
provide proof of sampling, were excluded from the analysis. Finally, the
robustness of the design used in each study was assessed.
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CONCLUSION

In conclusion, this systematic review and meta-analysis revealed that
myopia is less common among Brazilian children than among children from other
parts of the world. Estimating the prevalence of myopia using non-cycloplegic
refraction can be misleading, because the results are more significant and less
consistent. As more young people in this region are exposed to known risk factors
for myopia development, such as access to mobile devices, increased near work,
increased online or remote learning, and limited outdoor time, understanding the
trend of myopia is crucial. Future research is required to understand the impact
of ethnicity on the prevalence of myopia in Brazil, as the comparison and inclusion
of various ethnic groups (Black, White, Asian) in the same area would add
valuable information about any differences in the prevalence of myopia among

the different ethnic groups in Brazil.
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Apéndice 3 — Termo de Consentimento Livre e Esclarecido (TCLE)

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Eu, «Nome», «Matricula», «CNS», tendo em vista o0s termos
apresentados, de forma livre e esclarecida, declaro meu consentimento em
participar da pesquisa de mestrado “Variabilidade da distancia vértice posterior

do refrator Vision-S™ 700 (Essilor) em uma popula¢do normal”, em anexo.

Rio de Janeiro, /]

Assinatura do Participante da Pesquisa

Assinatura do Pesquisador

Assinatura do Orientador

Pesquisador Principal: Dr. Alexandre Batista da Costa Neto
Tel.: (31) 99262-4449
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VARIABILIDADE DA DISTANCIA VERTICE POSTERIOR DO REFRATOR
VISION-S™ 700 (ESSILOR) EM UMA POPULACAO NORMAL

Nome do Pesquisador Principal: Dr. Alexandre Batista da Costa Neto, MD
Nome do Orientador: Prof. Dr. Renato Ambroésio Jr., PhD

Vocé estd CONVIDADO a participar de um estudo académico voltado a
area oftalmolodgica, a fim de proporcionar melhora visual a usuarios de lentes
corretivas, além de trazer a luz da medicina novos conhecimentos atualizados

para ajudar toda a classe médica.

OBJETIVO DO ESTUDO: Estudar a variagao da distancia vértice posterior, de
acordo com o ajuste da testa e estimar seu impacto na refragdo manifesta.

ALTERNATIVA PARA PARTICIPACAO NO ESTUDO: Vocé tem o direito de
nao participar deste estudo. Estamos coletando informacdes em forma de
questionario. Se vocé ndo quiser participar do estudo, ndo ira interferir em sua
vida pessoal/profissional/estudantil.

PROCEDIMENTO DO ESTUDO: Se vocé decidir integrar este estudo, vocé sera
convidado a preencher um questionario durante a participacado. Esses dados
serao analisados futuramente para a conclusao do estudo.

RISCOS e DESCONFORTOS: Vocé pode escolher nao participar do estudo
caso se sinta incomodado. A participagdo nesta pesquisa ndo traz complicacoes
legais. Este trabalho apresenta riscos em tipos e graus variados, como os de
toda pesquisa que envolve seres humanos, por exemplo os relacionados a
confidencialidade dos dados obtidos. Ha o risco da manipulacdo dos dados,
porém eles serdo transformados em codigos para ocultar o participante da
pesquisa. Os procedimentos adotados nesta pesquisa obedecem aos Critérios
da Etica em Pesquisa com Seres Humanos conforme Resolug¢do n. 466/2012 do
Conselho Nacional de Saude. Nenhum dos procedimentos usados oferece riscos
a sua dignidade. Sempre que quiser, podera pedir mais informagdes sobre a
pesquisa ao pesquisador do projeto e, se necessario ao Comité de Etica em
Pesquisa do Hospital Universitario Pedro Ernesto (CEP-HUPE), cujo regimento
indica todos os critérios®.

BENEFICIOS: Sua participacdo ndo lhe trard nenhum beneficio direto.
Entretanto, ao fazer parte deste estudo, vocé fornecerd mais informacdes que
podem ajudar o aprimoramento do conhecimento a respeito do tema analisado,
permitindo a criacgdo de novos algoritmos e estratégias para auxiliar
oftalmologistas a proporcionar uma melhora visual aos pacientes, além de trazer

8 Disponivel em: https:/www.hupe.uerj.br/wp-content/uploads/2021/02/01 Regimento-Interno-
do-Comit%C3%AA-de-%C3%89tica-em-Pesquisa-do-HUPE.pdf. Acesso em 14 jun. 2024.
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a luz da medicina novos conhecimentos atualizados para ajudar toda a classe
médica.

CONFIDENCIALIDADE: Seu nome n&o aparecerda em nenhum formulério a ser
preenchido. Nenhuma publicacao partindo das respostas revelara os nomes de
quaisquer participantes da pesquisa. Sem seu consentimento escrito, os
pesquisadores ndo divulgardo nenhum dado de pesquisa no qual vocé seja
identificado.

PAGAMENTO: Nao havera nenhum tipo de despesa para participar desta
pesquisa, bem como nenhum pagamento por sua participagao.

DUVIDAS E RECLAMAGCOES: Esta pesquisa esta sendo realizada no Hospital
Universitario Pedro Ernesto (HUPE). Possui vinculo com a Universidade Federal
do Estado do Rio de Janeiro (UNIRIO), por meio do Programa de P6s-Graduacao
de Mestrado Profissional em Medicina, sendo o aluno Alexandre Batista da Costa
Neto o pesquisador principal, sob a orientacdo do Prof. Dr. Renato Ambrésio
Junior. Os investigadores estdo disponiveis para responder a qualquer duvida
que vocé tenha. Caso seja necessario, contate Alexandre Batista da Costa Neto
pelo telefone (31) 99262-4449, ou o CEP-HUPE: Av. Vinte e Oito de Setembro,
77, térreo — Vila Isabel. CEP 20551-030. Tel.: (21) 2868-8253 — e-mail: cep-
hupe@uer;j.br.

Vocé fornecera nome, endereco e telefone de contato apenas para que a
equipe do estudo possa lhe contactar em caso de necessidade.

Eu concordo em participar deste estudo

Assinatura:

Data:

Endereco:

Telefone de contato:

Apbs esses esclarecimentos, solicitamos seu consentimento de forma

livre para participar desta pesquisa.

Observacao: Nao assine esse termo se ainda tiver duvida a respeito.
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ANEXO

Anexo 1 — Parecer do CEP
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Importancia clinica da distancia vértice na acuracia da refracéo.
Pesquisador: Alexandre Batista da Costa Neto

Area Tematica:

Versdo: 1

CAAE: 73407023.6.0000.5259

Instituigao Proponente:

Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 6.268.004

Apresentacéo do Projeto:

Transcricdo editada do conteudo registrado do protocolo "Nome do Arquivo:
PB_INFORMACOES_BASICAS_DO_PROJETO_2169417" e dos arquivos anexados & Plataforma Brasil.
Revis&o da Literatura e Construgédo de ModeloRevisao da Literatura e construcéo de modelo teorico para
demonstrar o impacto da variacéo da DV

em funcéo da ametropia do paciente e do erro refrativo residual.Estudos ClinicosEstudo clinico para a
obtencéo da distancia vértice por meio do

novo refrator digital da Essilor VT-800 (Figura 1 e 2) e comparac&o com o modelo Vision S-700.Estudo da
repetitividade e reprodutibilidade dos

valores encontrados no Vision R-800 e Vision S-700.Estudo da distribuic&o e da variancia dos valores
encontrados em uma amostra

populacional.Mensuracéo da VD através dos equipamentos VT-800 e VS-700 da empresa Essilor em um
grupo de 200 a 300 pessoas.

Objetivo da Pesquisa:

Objetivo Primario:

Confirmar que a mensurac&o da VD individual do paciente pode melhorar o tratamento corretivo visual
prescrito, aumentando assim a satisfacéo e

qualidade visual do paciente

Endereco: Av. 28 de setembro, n°77 - CePeM - Centro de Pesquisa Clinica Multiusuario - 2° andar/sala n°® 28 - prédio

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep@hupe.uerj.br
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Continuacéo do Parecer: 6.268 004

Metodologia Proposta:

Medida da VD com os equipamentos VT-800 e VS-700 na refragéo de pacientes da clinica de olhos Dr.

Renato Ambrosio na Tijuca, RJ. Teste de

repetitividade para confiarmos na medida encontrada de VD no mesmo paciente em diferentes momentos
do mesma dia Aferir refracéo e VD de 20

a 30 pacientes por semana. Com os dados de 150 a 300 pacientes analisaremos as informacdes para
validar ou descartar as hipéteses do projeto.

Matematicamente vamos avaliar a importancia da DV com tabelas e escalas.

Avaliacao dos Riscos e Beneficios:

Riscos:

Os riscos dessa pesquisa séo considerados minimos, estando relacionados a um possivel incomodo do
paciente por ter de realizar mais um exame

durante a sua consulta oftalmolégica. Para contornar tal risco, sera designada uma maquina especifica para
arealizacdo dessa pesquisa, assim, o

paciente n&o enfrentara fila para realizar o procedimento e sua participacéo durara o tempo do exame, em
meédia cinco minutos.

Beneficios:

Quebra de um paradigma oftalmolégico. Os médicos querem oferecer a melhor corre¢éo visual possivel a
seus pacientes, mas ndo medem uma das

caracteristicas mais importantes para a viséo e satisfacdo do paciente que € a VD. Aferir a VD pode
melhorar a satisfacéo e qualidade da visdo de

incontaveis pacientes. 2

Comentarios e Consideragées sobre a Pesquisa:

Medida da VD com os equipamentos VT-800 e VS-700 na refragéo de pacientes da clinica de olhos Dr.

Renato Ambrésio na Tijuca, RJ. Teste de

repetitividade para confiarmos na medida encontrada de VD no mesmo paciente em diferentes momentos
do mesmo dia Aferir refracéo e VD de 20

a 30 pacientes por semana. Com os dados de 150 a 300 pacientes analisaremos as informacdes para
validar ou descartar as hipoteses do projeto.

Matematicamente vamos avaliar a importancia da DV com tabelas e escalas.

Consideragdes sobre os Termos de apresentacao obrigatéria:
Foram analisados os seguintes documentos de apresentac&o obrigatoria:

Enderego: Av. 28 de setembro. n°77 - CePeM - Centro de Pesquisa Clinica Multiusuario - 2° andar/sala n° 28 - predio

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep@hupe.uerj.br
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1
2
3) Termo de Consentimento Livre e Esclarecido;
4) Termo de Anuéncia Institucional;

5) Declaraco de isenc&o de custos;

Folha de Rosto para pesquisa envolvendo seres humanos;
Projeto de Pesquisa;

Pasr il o i U PSP

6) Orcamento;
7) Cronograma;
8) Curriculo do pesquisador principal e demais colaboradores.

Conclusdes ou Pendéncias e Lista de Inadequacdes:

O projeto pode ser realizado da forma como esta apresentado. Apos analise do protocolo foi verificado o
atendimento & legislac&o vigente e o protocolo encontra-se apto para inicio. Caso o pesquisador precise
fazer Emenda ao Projeto, € obrigatorio o envio antecipado de Relatorio Parcial via Notificacdo. A Emenda so
podera ser solicitada apds aprovacéo da Notificacéo com relatorio parcial. Diante do exposto e a luz da
Resolug&o CNS n°466/2012, o projeto pode ser enquadrado na categoria — APROVADO.

Consideracgoes Finais a critério do CEP:

De acordo com o item X.1.3.b, da Resoluc&o CNS n. 466/12, o pesquisador devera apresentar relatérios
semestrais - a contar da data de aprovacéo do protocolo - que permitam ao CEP acompanhar o
desenvolvimento do projeto. Esses relatérios devem conter as informacdes detalhadas - naqueles itens
aplicaveis - nos moldes do relatério final contido no Oficio Circular n. 062/2011:
conselho.saude.gov.briweb_comissoes/conep/index.htm, bem como deve haver mencéo ao periodo a que
se referem. Para cada relatério, deve haver uma notificacéo separada. As informacdes contidas no relatorio
devem ater-se ao periodo correspondente e ndo a todo o periodo da pesquisa até agquele momento.
Eventuais emendas (modificacdes) ao protocolo devem ser apresentadas de forma clara e sucinta,
identificando-se, por cor, negrito ou sublinhado, a parte do documento a ser modificada, isto €, além de
Apresentar o resumo das alteragcdes, juntamente com a justificativa, & necessario destaca-las no decorrer do
texto (item 2.2.H.1, da Norma Operacional CNS n° 001 de 2013). Pesquisador: Comunicar toda e qualquer
alterac&o do projeto e no termo de consentimento livre e esclarecido, para anélise das mudancas. Informar
imediatamente qualquer evento adverso ocorrido durante o desenvolvimento da pesquisa; Os dados
individuais de todas as etapas da pesquisa devem ser mantidos em local seguro por 5 anos para possivel
auditoria dos érgdos competentes.

Enderego: Av. 28 de setembro, n°77 - CePeM - Centro de Pesquisa Clinica Multiusuario - 2° andar/sala n® 28 - prédio

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep@hupe.uerj.br
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Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacdo
Informacdes Bésicas| PB_INFORMACOES_BASICAS_DO_P | 17/07/2023 Aceito
do Projeto ROJETO 2169417 pdf 14:00:13
Declaracéo do Declaracao_de_isencaoo_de_custos.pdf] 17/07/2023 |Alexandre Batistada | Aceito
Patrocinador 13:59:50 | Costa Neto
TCLE/Termos de |05 _Modelo_TCLE_CEP_RIO_DISTVER| 13/07/2023 |Alexandre Batistada | Aceito
Assentimento / TICE.docx 10:40:45 |Costa Neto
Justificativa de
Auséncia
Projeto Detalhado / |projeto_Vertex_Distance.docx 13/07/2023 |Alexandre Batistada | Aceito
Brochura 10:39:46 |Costa Neto
Investigador
Declaracéo de Anuencia_VERTEXassinada.pdf 26/06/2023 |Alexandre Batista da | Aceito
Instituicéo e 20:19:25 |Costa Neto
Infraestrutura
Cronograma Cronograma_VERTEX pdf 26/06/2023 |Alexandre Batistada | Aceito
15:25:37 | Costa Neto

Orcamento OrcamentoVERTEX.pdf 26/06/2023 |Alexandre Batistada | Aceito
15:22:36 | Costa Neto

Folha de Rosto Folha_Assinada_2606.pdf 26/06/2023 |Alexandre Batistada | Aceito
15:17:12 | Costa Neto

Situacao do Parecer:
Aprovado

Necessita Apreciacdao da CONEP:
Né&o

RIO DE JANEIRO, 29 de Agosto de 2023

Assinado por:

WILLE OIGMAN
(Coordenador(a))

Enderego: Av. 28 de setembro, n77 - CePeM - Centro de Pesquisa Clinica Multiusuario - 2° andar/sala n°® 28 - predio

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep@hupe.uerj.br
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