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BERBEL, Rodrigo Fabri. Avaliacdo de pacientes com neurorretinite subaguda
unilateral difusa através da tomografia de coeréncia 6ptica de dominio
espectral. 2012. 59 f. Dissertacdo de Mestrado (Pés-Graduagdo em Ciéncias da
Saude). Universidade Estadual de Londrina.

RESUMO

Objetivos: Documentar os achados retinianos e coroideanos em ambos os olhos de
pacientes com neurorretinite subaguda unilateral difusa, com a tomografia de
coeréncia optica de dominio espectral. Desenho: Estudo de série de casos
observacional, realizado na Universidade Estadual de Londrina, Parana, Brasil.
Métodos: Foram examinados 10 pacientes com diagnostico confirmado de
neurorretinite subaguda unilateral difusa através da tomografia de coeréncia o6ptica
de dominio espectral, com relacdo a espessura macular, camada de fibras nervosas
e espessura coroideana. Resultados: Foram avaliados 7 pacientes no estagio tardio
e 3 pacientes no estagio inicial. Comparando o olho afetado com o olho sadio
contralateral, foi encontrado, em todos os casos, atrofia difusa significativa das
camadas retinianas com reduc¢ao da espessura média macular (p=0.004) e camada
de fibras nervosas (p=0.002). Nao foi encontrada diferenca na espessura coroideana
(p=0.262). Conclusdo: A associagao da tomografia de coeréncia optica de dominio
espectral com as alteracdes da visao central e fundoscopia pode explicar a profunda
perda na fungdo visual desses pacientes com neurorretinite subaguda unilateral
difusa.

Palavras-chave: Retinite/Diagnéstico. Infeccdes oculares parasitarias. Infecgdes por
Nematoides. Diagndstico por imagem. Tomografia de Coeréncia Optica.



BERBEL, Rodrigo Fabri. Evaluation of patients with diffuse unilateral subacute
neuroretinitis with spectral domain optical coherence tomography. 2012. 59 p.
Dissertation (Post-graduation in Health Science Master’'s Degree Dissertation). State
University of Londrina.

ABSTRACT

Purpose: To document the choroidal and retinal findings of both eyes of patients with
diffuse unilateral subacute neuroretinitis with spectral domain optical coherence
tomography (SD-OCT). Design: Observational case series, performed at the State
University of Londrina, Parana, Brazil. Methods: 10 patients with confirmed diagnosis
of DUSN were assessed by SD-OCT, with respect to the mean macular, retinal nerve
fiber layer (RNFL) and choroid thickness (with EDI program). Results: 7 patients with
late stage and 3 with early stage DUSN were examined. Comparing the affected eye
with the healthy contralateral eye, a significant diffuse atrophy of retinal layers with
reduction in mean macular (p=0.004) and RNFL (p=0.002) thickness was found in all
cases. No difference in choroidal thickness was found (p=0.262). Conclusion:
Correlation of SD-OCT results with central vision and fundoscopic findings may
explain the profound loss of visual function in patients with DUSN.

Keywords: Retinitis/Diagnosis. Eye infections. Parasitic. Nematode infections.
Diagnostic imaging. Tomography. Optical Coherence.
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1 INTRODUCAO

1.1 ANATOMIA DA RETINA

A retina € um tecido delicado e transparente, com aproximadamente
0.55 mm de espessura em meédia, atingindo até 0.13 mm na area central,
denominada macula, area esta definida pela porgdo posterior retiniana (Agarwal,
2012a). E embriologicamente dividida em retina neurossensorial, formada por nove
camadas e a retina externa, chamada de epitélio pigmentado da retina (Hubel,
1999). Histologicamente a retina é formada por uma massa de células neurais com
pouco espaco extracelular. Pode-se dividir a retina em camadas celulares a partir de
sua porcao interna para a externa: membrana limitante interna, camada de fibras
nervosas, camada de células ganglionares, camada plexiforme interna, camada
nuclear interna, camada plexiforme externa, camada nuclear externa e elementos
fotorreceptores (Agarwal, 2012a).

Dentre as muitas células existentes na retina, as células de Mduller
formam sua estrutura, o arcabouco retiniano, suportando os elementos neurais. Sao
células gliais modificadas, que em sua parte interna, formam a superficie retiniana
interna, denominada membrana limitante interna. Os prolongamentos das células de
Mdaller estendem-se até a parte externa da retina, formando a membrana limitante
externa (Agarwal, 2012a).

Em contato com o segmento externo retiniano, encontra-se o epitélio
pigmentado da retina (EPR), representado na figura 1, no item (1), caracterizado por
uma camada unica de células hexagonais, densamente aderidas através de um
sistema denominado tight-junctions, responsavel pela barreira hemato-retiniana
externa (isolando o olho da corrente sanguinea), apresentando resisténcia
relativamente grande ao rompimento. Também apresentam interdigitagdes atraves
dos processos apicais celulares, que englobam os segmentos externos dos
fotorreceptores, sendo responsavel pela recuperagdo, através de fagocitose, dos
elementos necessarios para a transdugdo do estimulo luminoso e também

fornecendo aderéncia leve entre o EPR e a retina sensorial (Agarwal, 2012a).
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Figural- Corte histolégico, representando a anatomia da retina, itens
referenciados no texto.

=11

membrana limitante interna

~ 10 camada de fibras nervosas

9  camada de células ganglionares

~ 2 ecamada plexiforme interna

-7 camada nuclear interna

~ 6 camada plexiforme externa

L camada nuclear externa

4  membrana limitante externa

segmento interno dos fotorreceptores

} / segmento externos dos fotorreceptores

= 1 epitélio pigmentado da retina

Fonte: adaptado de Spalton et al. (2005)

A cordide, abaixo do EPR, nutrida pelas artérias ciliares e
coroideanas, fornece o suprimento sanguineo para o EPR e para as camadas
externas retinianas, através de um intenso emaranhado de anastomoses
denominado coriocapilar, com seus capilares fenestrados (Agarwal, 2012a).

A retina neurossensorial, conforme representado na figura 1, é
composta pelos segmentos internos (item 3) e externos (item 2) dos fotorreceptores,
mais interno, se interpde a membrana limitante externa (item 4), separando as
camadas externas de seus nucleos. Segue-se pela camada nuclear externa (item 5)
e camada plexiforme externa (item 6), onde ocorrem as sinapses dos axénios dos
fotorreceptores. Mais internamente, encontra-se a camada nuclear interna (item 7),
constituida pelos nucleos das células de Mduller, células amacrinas, horizontais e
bipolares. Em seguida, a camada plexiforme interna (item 8) onde ocorrem as
sinapses dessas células com as células ganglionares (item 9), que formam com seus

nucleos e suas extensdes, a camada adjacente, denominada camada de fibras
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nervosas (item 10), finalmente separadas do vitreo pela membrana limitante interna
(item 11) (Hubel, 1999; Agarwal, 2012a, Spalton, 2005).

1.2 REVISAO BIBLIOGRAFICA: NEURORRETINITE SUBAGUDA UNILATERAL DIFUSA

Descrita por Gass e Scelfo em 1978, inicialmente sem agente causal
conhecido, a DUSN (sigla em inglés), ou NSUD, Neurorretinite Subaguda Unilateral
Difusa, foi primeiramente denominada pelo grupo do Instituto Bascom Palmer
(Miami, Flérida, EUA) como “unilateral retinal wipe-out syndrome”, algo como
sindrome devastadora/cegadora unilateral, em tradugao literal, devido a falta de
informagbes sobre a fisiopatologia da doenga (Gass e Scelfo, 1978). Acomete
principalmente individuos jovens e criangas e caracteriza-se por perda visual central
e periférica insidiosa, vitreite, desarranjo focal ou difuso do EPR, poupando
relativamente a macula, estreitamento dos vasos retinianos, atrofia éptica, aumento
do tempo da circulagdo retiniana (a angiografia fluorescente) e achados
eletrorretinograficos subnormais (Gass e Scelfo, 1978).

Posteriormente, foram identificadas as caracteristicas do estagio
inicial da doenga como vitreite, leve edema de nervo Optico, areas de coriorretinite
multifocal e ocasionalmente iridociclite (Gass e Scelfo, 1978). Neste relato de 25
pacientes, acompanhados desde 1963, os autores acreditavam tratar-se de uma
inflamacgao viral da retina, EPR e nervo 6ptico, por isso, denominaram a doencga de
neurorretinite.

ApOs a publicagédo inicial, descrevendo as caracteristicas da NSUD,
0 mesmo grupo publicou um novo artigo, no mesmo ano de 1978, descrevendo 36
pacientes, que apresentaram os mesmos sinais e sintomas (Gass et al, 1978), e em
dois desses pacientes, foi possivel identificar a existéncia de nematoide localizado
no espacgo subretiniano, movel, medindo aproximadamente 25 ym de didmetro e 500
pm de comprimento, perto das lesdes retinianas ativas. Em ambos os casos o0s
nematdides nao foram reencontrados apds uma semana. Os autores ainda
hipotetizaram como sendo possivelmente Toxocara canis o agente causal. Também
observaram que o acometimento retiniano e do nervo éptico seriam resultados de
sua migragao pelo espaco subretiniano, por meses ou anos.

Antes de Gass, ja haviam alguns relatos da identificacdo de

nematoides subretinianos. Em 1952, foi relatado um nematdéide em localizagao
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retiniana em um paciente de 25 anos com les&o coriorretiniana granulomatosa, com
caracteristicas clinicas muito semelhantes a NSUD, identificado como uma forma
imatura de Ascaris (Parsons, 1952). Em outro estudo foi reportado um nematoide
intraretiniano mével em uma mulher de 31 anos (Rubin et al, 1968). Ainda em 1970,
foi citado um parasita retiniano com cerca de 400 um de comprimento em um
paciente de 43 anos, mas a investigacao sorologica para toxocariase foi negativa
(Price e Wadsworth, 1970).

Em 1983, foram relatadas novas observagdes sobre a sindrome,
sendo definido como uma doenca causada por um nematdide de localizagao
retiniana e classificada em duas possibilidades, de acordo com as caracteristicas do
agente causal: o tamanho da larva e as areas endémicas de incidéncia da doenca.
Também, possivelmente, excluiram o Toxocara canis como um dos possiveis
agentes (Gass e Braunstein, 1983).

Ao medir o comprimento do agente etiolégico nos primeiros
pacientes em que foi possivel localizar o nematodide, foram encontradas medidas
entre 400 a 2000 pm, divididos em dois grupos: o primeiro relacionado aos
nematoides que apresentavam medidas entre 1500 a 2000 ym (6 de 18 pacientes )
e o0 segundo, entre 400 a 1000 pm (12 de 18 pacientes). Também foi observado que
0 primeiro grupo estava restrito ao norte do centro-oeste americano e o segundo,
residia no sudeste americano e Porto Rico (Gass e Braunstein, 1983).

Para excluir Toxocara canis como um possivel agente causal, levou-
se em consideracdo o tamanho médio desse nematdide, que é 400 ym, menor que o
tamanho meédio encontrado nos pacientes portadores de NSUD. A sorologia com
ELISA também demonstrou minima evidéncia de exposi¢ao, pois de acordo com as
recomendagdes do CDC (Centers for Disease Control, Atlanta, EUA) deve-se
considerar um titulo significativo maior que 1:32. Enquanto que nesse estudo o
exame foi realizado em 14 de 18 pacientes, dos quais 8 foram negativos e 3
inferiores a 1:4. Apenas 1 paciente, dos 3 restantes, resultou em titulacdo maior que
1:16. E por fim, o Toxocara tem uma distribuicdo disseminada mundialmente,
enquanto a NSUD, aparentemente, esta restrita a areas endémicas (Gass e
Braunstein, 1983).

Dentre os possiveis agentes causais, considera-se hoje, como mais
provavel, o Ancylostoma caninum (Casella et al, 2001; Agarwal, 2012c), porém

outros autores propdem Baylisascaris procyonis (Kazacos et al, 1985), ou mesmo
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Toxocara canis (Souza e Nakashima, 1995). Os primeiros casos descritos da NSUD
no Brasil foram feitos por Oliveira (Oliveira e Oréfice, 1991), com sete casos
presumiveis, diagnosticados pelas caracteristicas clinicas da sindrome. No ano
seguinte, em outro estudo, foi possivel a identificagdo da larva e a concluséo de que
a morfologia e tamanhos eram semelhantes aos descritos por Gass nos Estados
Unidos (Souza, Lustosa e Gass, 1992). Em relatos menos frequentes, a doenga
também foi encontrada na Venezuela (Cortez et al, 2005), Europa (Naumann e Knor,
1994; Oueghlani, O’'Sullivan e Pavesio, 2010), Canada (Yuen, Chang e Hooper,
1996), india (Myint et al, 2006) e China (Cai et al, 2000). Em nossa regiso, no Sul
do Brasil, foram relatados 3 casos em 1994 (Casella et al, 1994), série que hoje
contém 33 casos descritos, podendo ser considerada uma doenga endémica

(Berbel, Bressanim e Casella, 2011).

1.3 FISIOPATOGENESE

A patogénese desta sindrome est4, possivelmente, relacionada a um
efeito toxico local na retina externa causado por produtos liberados pelo parasita e
por uma outra reagao toxica difusa afetando a retina externa e interna. O primeiro
estaria relacionado a lesdes branco-acinzentadas na retina externa, podendo levar a
lesdes cicatriciais. O segundo efeito estaria relacionado a perda rapida da fungao
visual e alteracdo do eletrorretinograma (ERG), perda das células ganglionares

retinianas e estreitamento vascular (Gass e Braunstein, 1983).

1.4 DIAGNOSTICO

Apesar de o sinal patognomdnico da doenga ser a identificacao
retiniana da larva movel através da biomicroscopia de fundo, esta € uma tarefa
ardua, seja pelas caracteristicas do nematdide em posi¢ao retiniana, que muitas
vezes confunde-se com reflexos da propria retina, seja pela dificuldade em examinar
alguns pacientes, principalmente as criangas. Nesses casos, utilizam-se exames
complementares para realizar o diagndstico diferencial.

Através da angiografia fluoresceinica, os estagios iniciais da doenca
usualmente apresentam hiperfluorescéncia por extravasamento de contraste dos

capilares no nervo Optico e hipofluorescéncia precoce nas lesbes branco-
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acinzentadas, que nas fases tardias do exame adquirem leve coloracdo. Pode
ocorrer grande vazamento de contraste perivenoso nos estagios iniciais da doenga,
bem como minima evidéncia de alteracdo no EPR. Porém, com a evolugado da
doenga e a progressiva perda de pigmentacdo no EPR, as manifestagdes
angiograficas se comportam como aumento da fluorescéncia coroideana por
transmissao (Agarwal, 2012c).

O eletrorretinograma, exame capaz de estudar as fungdes
retinianas, mostra-se alterado em praticamente todos os pacientes, sendo a onda B
(relativa ao estudo das células bipolares) mais afetada que a onda A (relativa ao
estudo dos fotorreceptores), normalmente com achados subnormais, ou ainda
raramente se apresentar com o tragado extinto (Agarwal, 2012c).

Ao estudo com a tomografia de coeréncia 6ptica (TCO), identifica-se
a atrofia difusa da camada de fibras nervosas e edema focal na area afetada pelo
parasita (Gomes et al, 2009; Casella et al, 2010; Garcia et al, 2011).

Através de relatos oftalmoscépicos, postula-se que o agente
causador da doenga esteja localizado no espago subretiniano (Gass e Braunstein,
1983). Pelo TCO também foi possivel avaliar a localizagdo topografica do
nematoide, encontrado em alguns pacientes, no espacgo subretiniano (Ahmed,
Houston e Husain, 2010; Casella et al, 2010) e em outros, no espaco intrarretiniano
(Casella et al, 2010; Cunha et al, 2010; Garcia et al, 2011; Tarantola et al, 2011) ou
mesmo pré-macular (Shukla e Chakraborty, 2008).

Através da analise histopatoldgica, em uma amostra de enucleagao
de um paciente da primeira série descrita da doencga, encontrou-se vitreite, retinite
nao-granulomatosa e perivasculite retiniana e no disco 6ptico. Extensa degeneragao
periférica retiniana, degeneracao leve do pélo posterior retiniano, atrofia optica leve,
fotorreceptores sem alteragdes significativas, alteragao leve do EPR e coroidite nao-
granulomatosa, bem como gliose, perda das células ganglionares e infiltracdo de
células plasmaticas mais proeminentes nas camadas internas da retina. Apesar de
esperado, uma possivel reagao eosinofilica granulomatosa, relacionada a infec¢des
parasitarias, nao foi encontrada (Gass et al, 1978; Agarwal, 2012c). Em um modelo
animal, avaliando a infecgcéo ocular através da inoculagao intra-peritoneal, as lesdes
caracterizavam-se por trajetéria retiniana sinuosa, inflamagdo amarelo-acinzentada

difusa e identificou-se a presenca da larva (Baylisascaris procyonis, sem relatos de
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incidéncia no territério brasileiro) no espacgo subretiniano, associado a proliferagcao
inflamatdria (Akao et al, 2003).

1.5 TRATAMENTO

O tratamento consiste na identificacdo correta da posicéo retiniana
do verme e sua destruicdo através da fotocoagulacao a laser. Em casos nos quais
as caracteristicas clinicas sugerem fortemente a doenga, mas existe uma dificuldade
em encontrar a larva movel, pode-se utilizar o tratamento sistémico com albendazol
oral (Gass, Callanan e Bowman, 1992; Casella et al, 1994; Casella, Bonomo e
Farah, 1998; Souza et al, 2005; Malaguido, Casella e Malaguido, 2007; Malaguido,
2007).

Figura 2 - Retinografia do paciente 4, com identificacdo do nematéide (figura A,
seta branca) e sua destruicdo através da fotocoagulagdo a laser
(figura B, seta preta).

1.6 TOMOGRAFIA DE COERENCIA OPTICA

Exame auxiliar denominado TCO, a tomografia de coeréncia 6ptica é
um exame nao invasivo, que afere o tempo de demora do eco e a intensidade
refletida ou dispersada da luz, através da interferometria 6ptica. Fornece uma
avaliagao em tempo real e com alta resolu¢do de cortes seccionais da retina, sendo
possivel identificar alteracbes morfologicas e informagdes como espessura retiniana
e de suas camadas individualmente (Agarwal, 2012b).

Possui uma fonte de luz de cerca de 800 nm (figura 3), projetada em

dois caminhos: um em diregdo ao olho e outro refletido. Utiliza a diferenca dos
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multiplos ecos criados a partir do contato da luz com as estruturas intraoculares. As
distancias e espessuras das estruturas sdo captadas por um espelho ou um
espectrémetro instalado no aparelho, em posicéo fixa e conhecida, fornecendo os
dados interpretados pelo interferdbmetro em uma escala de refletividade da luz,
conforme representado na figura 3 (Agarwal, 2012b). Esse aparelho nos permite, por
exemplo, visualizar a imagem da retina e da cordide (como em um corte histolégico);
medir as camadas retinianas, entre elas a camada de fibras nervosas, a espessura
retiniana e mais recentemente a espessura coroideana, através de programa de
analise especifica, denominado enhanced depth imaging (EDI, Heidelberg
Spectralis, Heidelberg Engineering, Alemanha). Esse método fornece imagem
detalhada da cordide, estrutura de dificil visualizacdo e estudo na pratica clinica
(Spaide, Koizumi e Pozonni, 2008).

Figura 3 - Esquema do funcionamento do tomdgrafo de coeréncia dptica

FEIXE DE LUZ e
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_

ESPELHO
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REFLETIVIDADE DA LUZ

MEDIDA DO ATRASO
. _ DA LUZ

Basicamente, existem dois sistemas empregados nestes aparelhos:
time domain e spectral domain (SD-OCT). O primeiro € encontrado em apenas um
aparelho disponivel, devido ao dominio de patente exclusiva da empresa,
denominado Stratus OCT (Carl Zeiss Meditec, Dublin, CA, EUA) e usa uma fonte de
diodo de 810 nm, com 6 B-scan radiais e resolugao axial de 10 ym. O segundo,
existente em varios aparelhos disponiveis comercialmente, utiliza-se de fonte de luz

de diodo de 840 nm, com 256 B-scan paralelos e com resolugdo axial de 5 ym
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(Agarwal, 2012b). A vantagem absoluta do sistema de dominio espectral € a maior
velocidade de obtencao das imagens (50 vezes mais rapido), maior resolugao e
alcance de uma area maior escaneada, fornecendo um estudo mais detalhado da
retina que a técnica anterior.

A identificagdo de pacientes com neurorretinite subaguda unilateral
difusa levanta diferentes questbes em relacdo a sua fisiopatologia, ainda pouco
conhecida, e as possiveis relagcdes entre as lesdes anatdmicas e manifestacoes
clinicas. O exame de TCO é um método importante na investigagéo retiniana e o uso
do sistema de dominio espectral fornece informacdes novas, como a avaliacao
coroideana, e dados mais acurados e detalhados da espessura das camadas
retinianas.

Desse modo, € necessario determinar a importancia do TCO de
dominio espectral na avaliagédo clinica e diagnéstica da NSUD, através do estudo
detalhado de uma série de casos, considerados raros, diagnosticados no sul do

Brasil.
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2 OBJETIVOS

2.1 GERAL

Descrever e documentar as possiveis alteragdes em olhos
acometidos pela NSUD através do exame de tomografia de coeréncia oOptica de

dominio espectral.

2.2 ESPECIFICOS

a) lIdentificar a localizagdo real do agente causador da NSUD
através do exame de tomografia de coeréncia éptica de dominio
espectral.

b) Verificar as alteracbes na camada de fibras nervosas ao exame
de tomografia de coeréncia optica de dominio espectral no olho
acometido pela NSUD e compara-las ao olho sadio.

c) Verificar as alteragcbes na espessura macular ao exame de
tomografia de coeréncia Optica de dominio espectral no olho
acometido pela NSUD e compara-las ao olho sadio.

d) Verificar as altera¢des coroideanas ao exame de tomografia de
coeréncia Optica de dominio espectral no olho acometido pela

NSUD e compara-las ao olho sadio.
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3 MATERIAL E METODOS

3.1 DELINEAMENTO

Trata-se de um estudo transversal, tipo série de casos, de pacientes
com o diagnéstico de NSUD, confirmados pela identificagdo do nematdide retiniano,
estudo analisado e aprovado pelo Comité de Etica em Pesquisa (CEP-UEL)
Envolvendo Seres Humanos (anexo A).

Todos os pacientes deste estudo foram avaliados pelos autores e
orientados sobre a doenga em questdo, bem como sobre o carater do estudo e
assinaram o Termo de Consentimento Livre e Esclarecido (anexo B), aprovado pelo

Comité acima denominado.

3.2 CRITERIOS DE INCLUSAO

Pacientes atendidos no Instituto de Retina e Vitreo de Londrina,
entre outubro de 2011 e janeiro de 2012, com diagndstico confirmado de NSUD,
pela presenga da larva mével, seja em fase tardia ou precoce, (tabela 1) ou mesmo
aqueles anteriormente ja tratados da doenca, com destruicdo da larva por
fotocoagulacao a laser ou uso oral de anti-helminticos, com idade minima de 6 anos,

que concordaram em participar do projeto e assinaram o termo de consentimento.

3.3 CRITERIOS DE EXCLUSAO

Pacientes com doencga sistémica nao controlada; pacientes com
outras doencgas oculares de carater infeccioso ou inflamatério que nédo a propria
doenga em estudo (herpes, toxoplasmose, entre outras); pacientes com opacidades
de meios que impediram a avaliacdo clinica e realizagcdo dos exames
complementares em questdo; pacientes com contra-indicacao para dilatar a pupila
em qualquer um dos olhos; pacientes do sexo feminino gravidas, amamentando ou
planejando engravidar, ou que tenham potencial para engravidar e sem método

contraceptivo adequado.
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3.4 AMOSTRAGEM

Populagdo de 10 pacientes, sendo 6 homens e 4 mulheres, dos
quais 3 foram diagnosticados no estagio inicial da doenga e em 7 no estagio tardio.
O levantamento de dados foi realizado entre outubro de 2011 e janeiro de 2012,
sendo o diagndstico de 3 pacientes realizados neste periodo, enquanto o
diagnostico dos outros 7 casos, foi realizado anteriormente, a partir de 2000, e
incluidos no estudo através de convocacdo e avaliagdo clinica no periodo da

pesquisa.

3.5 AVALIACAO OFTALMOLOGICA

Os pacientes foram diagnosticados através das caracteristicas
clinicas da sindrome: baixa acuidade visual, palidez/atrofia Optica, vitreite, lesdes
retinianas, desarranjo do EPR difuso e/ou focal e estreitamento vascular. Para a
confirmacéo do diagndstico foi necessaria a identificagcdo da larva através do exame
de biomicroscopia de fundo.

Foram divididos de acordo com a fase da doenca, resumido na
tabela 1: a) estagio precoce, quando os sintomas de baixa acuidade visual
limitavam-se a 6 meses prévios, bem como as caracteristicas descritas inicialmente
por Gass, em que os estagios iniciais apresentavam edema leve de nervo 6ptico,
vitreite e lesbes evanescentes na retina; b) estagio tardio, os quais apresentavam
estreitamento vascular estabelecido, atrofia do nervo 6ptico com palidez e defeitos
do EPR. Todos os pacientes deste estudo receberam o tratamento indicado na

época da confirmacéao do diagndstico (Gass e Braunstein, 1983).

Tabela 1 - Classificagéo clinica da NSUD em estagio precoce e tardio.

Estagio Precoce Estagio Tardio

Sintomas ha menos de 6 meses Sintomas ha mais de 6 meses
Edema leve de nervo o6ptico Estreitamento vascular estabelecido
Vitreite Atrofia de nervo 6ptico

Lesdes evanescentes na retina Defeitos EPR
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Esses pacientes foram avaliados quanto a idade, género e tempo de
queixa principal. Todos foram submetidos a exame oftalmolégico completo, incluindo
revisdo dos antecedentes médicos e oftalmologicos, determinagcdo da melhor
acuidade visual corrigida, medida da pressao intraocular pela tonometria de
aplanacado (modelo R900, Haag-Streit, Koeniz, Suiga) e exame biomicroscoépico do
fundo do olho sob midriase medicamentosa (uma gota do colirio tropicamida 1,0%,
Mydriacyl, Alcon, Brasil), com lente de Volk 78D (Volk Optical Incorporated, Mentor,
Ohio, Estados Unidos).

Todos os pacientes foram submetidos a documentacéao retiniana por
retinografia colorida (Topcon TRC 50, Topcon Corporation, Japao, com sistema de
digitalizacdo de imagens, Ophthalmics Image System, OIS Inc., EUA).
Posteriormente, foram também avaliados através do exame de TCO, (Heidelberg
Spectralis, Heidelberg Engineering, Alemanha) aparelho spectral domain, que utiliza
comprimento de onda 840 nm e 40000 A-Scans/segundo, com alta definicdo e
resolucéo axial de 3,9 ym e transversa de 14 um. Foram utilizados cortes seccionais
da retina com avaliacdo da espessura macular, avaliagdo da camada de fibras
nervosas e avaliagao da cordéide, através do programa especifico, denominado EDI
fornecido pelo fabricante do aparelho, que auxilia na captura de imagens especificas

da cordide.

3.6 ANALISE ESTATISTICA

A anadlise estatistica foi realizada comparando as medidas
tomograficas obtidas através do teste de Wilcoxon para amostras dependentes. Os
dados, apos inseridos em uma planilha, foram analisados através do programa
SPSS (Statistical Package for the Social Sciences, versao 19; SPSS Inc., Chicago,
IL, EUA), utilizando nivel de significancia em p<0.05.
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Correlation between Spectral Domain Optical Coherence Tomography and
Diffuse Unilateral Subacute Neuroretinitis

Rodrigo Fabri Berbel'; Antonio Marcelo Barbante Casella'; Eduardo Cunha de
Souza®; Michel Eid Farah®.

Abstract: Purpose: To document the choroidal and retinal findings of both eyes of
patients with diffuse unilateral subacute neuroretinitis with spectral domain optical
coherence tomography (SD-OCT). Design: Observational case series, performed at
the State University of Londrina, Parana, Brazil. Methods: 10 patients with confirmed
diagnosis of DUSN were assessed by SD-OCT, with respect to the mean macular,
retinal nerve fiber layer (RNFL) and choroid thickness (with EDI program). Results: 7
patients with late stage and 3 with early stage DUSN were examined. Comparing the
affected eye with the healthy contralateral eye, a significant diffuse atrophy of retinal
layers with reduction in mean macular (p=0.004) and RNFL (p=0.002) thickness was
found in all cases. No difference in choroidal thickness was found (p=0.262).
Conclusion: Correlation of SD-OCT results with central vision and fundoscopic
findings may explain the profound loss of visual function in patients with DUSN.

Introduction

Diffuse unilateral subacute neuroretinitis (DUSN) is caused by a retinal nematode." It
appears in the initial stages as multifocal choroiditis and optic nerve inflammation,
where it can develop into the chronic form, with optic nerve atrophy, retinal vessel
narrowing and diffuse changes in the retinal pigmented epithelium (RPE).?

It is very important to make the diagnosis in the initial phase, where established
treatment with laser photocoagulation of the worm or oral albendazole treatment has
the greatest chances of success.?>

Still, it is often difficult to diagnose DUSN in the initial phases, where differential
diagnosis is based on many causes of multifocal choroiditis, such as multiple
evanescent white dot syndrome (MEWDS)* and other infectious causes such as

toxoplasmosis.®

1*State University of Londrina - Londrina, Brazil.

" State University of Londrina - Londrina, Brazil. Londrina Eye Hospital, State University of Londrina.
Av. Bandeirantes, 500, 86010-010, Londrina, PR — Brazil. Phone: +5543 33241177 Fax: +5543
33240790 E-mail: mcasella@sercomtel.com.br

2 Federal University of Sdo Paulo - Sao Paulo, Brazil.
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Besides the difficulty in identification of the parasite, complementary examinations
only indicate non-specific change. Some of these examinations are more invasive
such as fluorescein angiography, which shows diffuse changes in the RPE and also
causes dye leaks at the optic nerve, and indocyanine green angiography, showing
hypofluorescent spots corresponding to areas of inflammation, which may also
produce adverse reactions and which is often difficult to perform in children.” ®
Optical coherence tomography (OCT) is a non-invasive examination that is
reproducible, easy to carry out and provides useful information in the study of the
vitreoretinal interface and of various retinal structures, including the retinal nerve fiber
layer (RNFL), optic nerve and now the choroid by a new method called EDI
(Enhanced Depth Imaging).”

The aim of this study was to determine the value of spectral-domain optical
coherence tomography (SD-OCT) in the diagnosis of DUSN, to describe the damage,
localization of the worm and follow-up features and to help understand the

pathogenesis of the disease.
Methods:

A cross-sectional observational study was conducted on a series of 10 confirmed
cases of DUSN, from the Retina and Vitreous Institute of Londrina, Brazil, including 3
acute cases, one with a history of 3 weeks of unilateral visual loss, two cases
previously treated, in the acute phase and 7 cases considered chronic, with visual
loss for a few months to years.

The patients were evaluated by a complete ophthalmologic examination, including
color fundus picture, autofluorescence and SD-OCT (Heidelberg Spectralis
Heidelberg Engineering, Germany) in both the affected and healthy eyes.

We determined the OCT parameters, namely mean macular thickness and choroid
thickness, using the EDI program and thickness of the RNFL, comparing the affected
eye to the healthy one.

Statistical analysis was performed using SPSS (version 19; SPSS Inc., Chicago, IL),
in comparison of the means of the tomographic measurements using the Wilcoxon

test for dependent samples.
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Results:

The 10 patients studied included 6 men and 4 women, with a mean age of 18 + 4.37
years. In our series, one patient presented with an acute picture, with 3 weeks of
visual loss, pallid optic disc, venous narrowing and visual acuity of counting fingers.
The worm was found with some difficulty, in the temporal periphery of the retina, and
it was photocoagulated. After treatment, there was recovery of visual acuity to 20/40,
but a clear loss of thickness of the RNFL persisted (Figure 4).

Two other cases presented with a visual acuity of counting fingers, with a history of
visual loss of some months. The fundus picture was compatible with DUSN, and a
motile nematode was found in both patients, which was then photocoagulated.

In one of the cases, it was possible to detect an intraretinal worm shape by OCT
assessment, appearing as a hyperreflective figure of irregular shape, affecting all
layers of the retina (Figure 5).

In 7 other cases, the worm had already been previously photocoagulated, and the
patients were evaluated in relation to the chronic modifications of DUSN (Figure 6).
In two of those cases, the worm was treated with laser photocoagulation at the onset
of the symptoms, with the patient reaching good visual acuity (cases 9 and 10).

The determination of mean macular thickness demonstrated a decrease in thickness
in the whole retina, in the affected eye compared to the contralateral eye.

Mean macular thickness in the affected eye was 209.6 + 43.32 ym, compared to
280.3 + 19.66 pm in the healthy eye, where the difference was statistically significant
(p=.004).

Also, the evaluation of the thickness of the RNFL demonstrated a notable and
significant decrease in the affected eyes with a mean of 59.7 £ 17.98 ym, compared
to 98.2 + 14.71 um for the healthy eyes (p=.002).

Choroidal thickness did not vary significantly between the two eyes, although
thickness was less in the majority of affected eyes with a mean of 301.5 £ 47.92 ym,

compared to healthy eyes with a mean of 322.1 + 62.24 pm (p=.262).

Discussion:

DUSN is a blinding disease that results in irreversible vision loss, though it is very

important to make the diagnosis in the initial phase. This rare parasitic disease is
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relatively common in Brazil, preferentially affecting children and young adults.? Its
differential diagnosis is hampered by the difficulty in finding the worm itself, which
often delays treatment and worsens visual prognosis.®

OCT is a safe examination, without contraindications or risk of adverse effects, and is
relatively easy to perform. OCT can help in cases in which DUSN is suspected,
aiding in the assessment of the RNFL and areas of edema.

In one of the cases described, the worm was found in the posterior pole and
evaluated by OCT. A hyperreflective form was demonstrated, with localization at the
outer retina but affecting all layers of the retina (Figure 5); a discrete focal edema in
its topography was also evident. Usually the worm is described as showing a
subretinal localization.®'®" However, unlike those studies, the evaluation of one case
found the worm not only topographically in the outer retina, but affecting all retinal
layers. This corroborates the findings of another recent publication’, where the
nematode was described in the inner retina. That study also described a lesion in the
photoreceptors in the acute phase, as a widespread outer retinal disruption, with
improvement after treatment. This finding, however, was not reproduced in our study,
since even in the initial phase, the patients did not display similar lesions in the
photoreceptor layer. Also, in the first series of cases of the disease published, two
patients were described having the nematode with intraretinal localization.” Our group
demonstrated in a previous study that some nematodes are found not only
subretinal, but intraretinal as well; in one of the cases described, time domain OCT
(Stratus; Carl Zeiss Meditec, Dublin, Calif) indicated that the worm was perpendicular
to all layers of the retina.'®

We believe that the worm moves through all the retinal layers, not only in the
subretinal space. Perhaps this was the reason why we found few significant
alterations in the choroid and a substantial retinal lesion in the RPE and RNFL, with
retinal layer thinning. The nematode causes chronic progressive change in both
retinal layers. Gass believed that the pathogenesis of DUSN appears to involve a
local toxic tissue effect on the outer retina caused by worm byproducts left in its
wake, and a more diffuse toxic reaction affecting both the inner and outer retinal
tissues. In the latter, evanescent, gray-white outer retinal lesions result, and in the
former, a rapid decrease in visual acuity and ERG alterations occur, such as loss of
ganglion cells with optic atrophy.*' In patient 1 of our study, it was possible to

identify a progressive loss in the ganglion cell layer, during the localization of the
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worm. After treatment, with destruction of the worm by laser, this loss was stabilized,
but without anatomic recovery, even with improvement of visual acuity. All the cases
studied showed considerable differences in the measurements of macular thickness
and RNFL, possibly due to the toxic effect of the presence of the worm.

In all cases, it was also possible to identify a thinner epiretinal membrane, which
persisted even after treatment.

However, in the examination of the choroid, we observed a small difference in the
parameters, as described in Table 2, with a lesser mean thickness in the affected
eyes, although some affected eyes had a higher value compared to the respective
healthy eye.

Gass et al. carried out a histopathologic study in a patient with DUSN, and showed
no evidence of eosinophilic granulomatous reaction, but rather nongranulomatous
vitritis, retinitis, and retinal and optic nerve perivasculitis, with extensive degeneration
of the peripheral retina, mild degeneration of the posterior retina, mild optic atrophy,
mild degenerative changes in the RPE and a low-grade, patchy, nongranulomatous
choroiditis®, gliosis, loss of ganglion and receptor cell layers, and lymphocytic and
plasma cell infiltration, most prominent in the inner retinal Iayer.13 In addition, in the
above case, the retinal receptor elements were intact, throughout the posterior
pole.” This was also demonstrated in our patients by OCT, where a slight difficulty
was encountered in identifying the photoreceptor layer in some patients, but without
great defects, except in two patients treated in the chronic phase, who showed a
slight outer retinal and photoreceptor disruption (Figure 6). Histopathologically, no
chorioretinal scars were found, and there was no evidence of choroidal atrophy; only
a thinned RPE with irregularly depigmented and hyperpigmented areas was seen.™
In our patients, no great alterations were found in the RPE, and it was not possible to
identify modifications in the choriod, where no statistical difference in mean thickness
was seen, compared to the healthy eye.

In a previous study, we showed the effect of this disease on the RNFL, but with time-
domain OCT, finding significant atrophy, which suggested that the device can be a
useful tool as an auxiliary test to distinguish DUSN from other diseases, such as
punctacte outer retinitis with no involvement of the RNFL."°

Each OCT apparatus has specific software for analyzing the follow-up of the effect on
macular thickness and RNFL. With the evolution of spectral-domain technology, we

were then able to monitor the loss of the RNFL, with progressive atrophy, with high-
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resolution. It will eventually be able to display more detailed images through a higher
resolution device, or possible changes in the choroid.

The evaluation of the patients in the acute phase showed RNFL atrophy early in the
initial stages, which persisted even after treatment with photocoagulation, including
the case where the patient achieved a final visual acuity of 20/40 (figure 1), despite
considerable atrophy. In other 2 cases (9 and 10), it was possible to perform earlier
laser photocoagulation, and in this study, we evaluate the evolution after years of
treatment. Despite early treatment, these patients still exhibited some degree of optic
atrophy with impact, albeit mild with regard to visual acuity, compared to the contra-
lateral eye. Even profund lesion of the RNFL is not accompanied by severe visual
acuity loss, and that RNFL atrophy is a relevant feature in DUSN cases,® even in a
case in which the worm was discovered early and treated, resulting in a good final
visual acuity, there was damage to the RNFL and decrease in macular thickness.
Apparently, however, there was no substantial damage to the choroid in any of the
10 cases.

Ophthalmic assessment using SD-OCT can help in the study of the modifications
caused by DUSN. The most important OCT findings are neuroretinal atrophy and
focal retinal edema in areas affected by the worm and also a general loss of the inner
retinal layer.

In addition, progressive alterations in RNFL can be monitored. Through this
assessment, we believe that the nematode causes alterations throughout the retina,
mainly the RNFL and RPE, due to toxic effects and also by possibly penetrating all
the layers of the retina, not only the subretinal space, as demonstrated in other

studies.
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Dados clinicos de acordo com a idade, sexo, acuidade visual antes e

depois do tratamento, espessura coroideana, macular e camada de fibras nervosas

Table 2 - Clinical data according to age, gender, visual acuity before and after
treatment, choroidal, macular and retinal nerve fiber layer thickness

RNFL

CT (um) MT (um) (um)
Case Age Case Gender Initial VA Final VA AE HE AE HE AE HE
1 19 1 F CF 20/40 333 331 210 264 63 84
2 21 2 F CF CF 351 325 206 285 64 86
3 15 3 F CF CF 276 332 152 253 54 98
4 21 4 M CF 20/400 341 395 212 281 75 99
5 17 5 M 20/400 20/200 267 267 236 279 85 100
6 13 6 M CF CF 279 305 205 310 51 109
7 26 7 M CF CF 311 386 218 293 78 109
8 15 8 M CF 20/400 372 333 128 263 23 129
9 21 9 M CF 20/50 217 181 258 311 45 86
10 12 10 F CF 20/20 268 366 271 264 59 82
mean 302 322 210 280 59.7 98.2
sd 479 62.2 43.3 20 18 14.7

CF: counting fingers; VA: visual acuity; CT: choroidal thickness; MT: macular thickness; RNFL:

retinal nerve fiber layer; AE: affected eye; HE: healthy eye
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Figure 4 - Fundus picture of patient 1, affected eye (top left) and the healthy eye
(top right). Note the decrease in thickness of the retinal nerve fiber layer
in the affected eye (upper middle left) in comparison to the contralateral
eye (upper middle right). Comparison of mean macular thickness, where
smaller values are observed in the affected eye showing decrease in
macular thickness (middle center insert), and image of choroid thickness
using EDI software, where little difference is noted between the affected
eye and the healthy one (lower middle left and right). Below, fundus
image shows the peripheral localization of the worm (bottom left), and
after treatment with laser photocoagulation (bottom right)
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Figure 5 - Patient 2, with visual loss for some months, with counting fingers in the
initial assessment. Note the atrophy of the retinal nerve fiber layer with
decrease in overall thickness of the layer in the affected eye (top left) in
comparison to the healthy eye (top right). Showing the substantial
atrophy as seen in the decrease in mean macular thickness (middle
insert), but without significant alterations in the thickness of the choroid
(middle left and right). Fundus picture of the localization of a motile worm
(bottom left), treated with laser photocoagulation, on OCT evaluation
(bottom middle), showing intraretinal localization (bottom right), in the
outer retina, but affecting all layers of the retina, and also with small focal
edema associated.
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Figure 6 - Chronic case: patient 3 with worm in posterior pole (top left, affected eye
and top right, contralateral eye), photocoagulated some years ago. Note
the atrophy of the RNFL with decrease in overall thickness of the layer
(middle left and middle right). Note the substantial atrophy as seen by the
decrease in mean macular thickness (bottom insert, left, the affected eye
and right, the contralateral eye), but without significant alterations in
thickness of the choroid (bottom left and right), with some degree of outer
retinal and photoreceptor disruption in the affected eye bottom left).
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5 CONSIDERACOES FINAIS

Apesar de rara, a NSUD é uma doenga endémica no Brasil e

levando-se em consideragcdo a grande dificuldade em estabelecer seu diagndstico

precoce e identificagdo correta da posicao retiniana do nematodide, € necessaria a

utilizacdo de exames que auxiliem na avaliacdo e na comprovacao da eficacia

terapéutica. A tomografia de coeréncia Optica de dominio espectral mostrou-se

importante no auxilio do entendimento de como o agente causal comporta-se

durante a infecgao retiniana, bem como mostrou-se util ao demonstrar a parada de

progressao da perda na camada de fibras nervosas apds o tratamento, sendo uma

ferramenta importante na avaliagdo do sucesso terapéutico.

a)

b)

d)

Através do presente estudo, foi possivel identificar em um caso a
posicado topografica de uma larva mével (viavel), que
contrariando alguns estudos prévios, localizava-se
intrarretiniano, acometendo todas as camadas da retina e nao
apenas subretiniano.

Identificou-se que a doenca acomete a retina como um todo,
ocasionando uma diminuicdo da espessura da camada de fibras
retinianas mesmo nos estagios iniciais da doenga, corroborando
a possibilidade da localizacao intrarretiniana da larva. Esse dado
€ importante como auxiliar no diagnéstico diferencial da doenca,
excluindo, por exemplo, toxoplasmose em sua apresentagao de
retinite punteada externa, bem como um auxilio na comprovagao
do sucesso terapéutico, ja que ha uma descontinuagdo na
progressao da perda de fibras nervosas apds o tratamento.
Também encontrou-se importante acometimento na espessura
macular, em comparag¢ao com o olho sadio.

Ndo foi possivel determinar se existe um acometimento
coroideano, ja que apesar de terem sido identificados valores
meédios discretamente menores nos olhos acometidos em
comparagdo com os olhos sadios, essa diferenca nao foi
estatisticamente significativa. Dado esse que possivelmente esta

relacionado com o acometimento intrarretiniano do agente, pois
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de modo contrario, se subretiniano, haveria algum grau de
alteracao coroideana.
Conclui-se que o exame de tomografia de coeréncia Optica de
dominio espectral pode fornecer dados valiosos para o diagnostico da NSUD, bem

como para o melhor entendimento de sua fisiopatologia.
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ANEXO A

Parecer de aprovagdo do Comité de Etica em Pesquisa Envolvendo Seres Humanos

l _m
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COMITE DE ETICA EM PESQUISA ENVOLVENDO SERES HUMANOS
Universidade Estadual de Londrina/ Hospital Universitario Regional Norte do Parana
Registro CONEP 268

Parecer de Aprovagdo N° 292/2010
CAAE N° 0263.0.268.000-10 Londrina, 10 de fevereiro de 2011 |
| FOLHA DE ROSTO Ne 388383 '

PESQUISADOR: ANTONIO BARBANTE MARCELO CASELLA |

Prezada Senhora:

| O “Comité de Etica em Pesquisa Envolvendo Seres Humanos da Universidade
Estadual de Londrina/ Hospital Universitirio Regional Norte do Parana” (Regisiro CONEP 268) -
de acordo com as orientagdes da Resolugdo 196/96 do Conselho Nacional de Saude/MS e
Resolugdes Complementares, avaliou o projeto:

“Avaliagdo de Pacientes com Neurorretinite Subaguda Unilateral Difusa (DUSN)”

Situagao do Projeto: APROVADO

Informamos que devera ser comunicada, por escrito, qualguer modificacdo que ocorra no
desenvolvimento da pesquisa, bem como devera apresentar ac CEP/UEL relatério final da pesquisa.

Atenciosamente,

Prof?. Dra. Alexandrina Aparecida Maciel
Coordenadora do Comité de Etica em P isa Enve Seres H 5
Universidade Estadual de Londrina

Campas Univeritirie: edyvia Cob Grarvsa G TR HTh K00 380 - Fair (B63) 5114000 TADY, - Thx D3040 - Caln Pustal 6801 TP SS08 1990 - Imernit B s Solie
o el 1 retre do CH Robert K 44 . V8 Opes VLT008 FADNY = iz 1576040 157 7408 - Cotnm Pormad 791 . CE 9005108
LONDRINA PARAN BRASIL

Form e TTET o



45

ANEXO B
Termo de Consentimento Livre e Esclarecido

MODELO

Termo de Consentimento Livre e Esclarecido

Titulo da pesquisa:

“Avaliacdo de pacientes com Neurorretinite Subaguda Unilateral Difusa”

Prezado(a) Senhor(a):

Gostariamos de convida-lo a participar da pesquisa “Avaliacdo de pacientes com
Neurorretinite Subaguda Unilateral Difusa”, realizada em “Londrina, na
Universidade Estadual de Londrina”. O objetivo da pesquisa € “Avaliar as
alteracbes oftalmolégicas e sorolégicas nos pacientes com Neurorretinite
Subaguda Unilateral Difusa”. A sua participagao é muito importante e ela se daria
da seguinte forma: vocé serd submetido ao exame oftalmolégico completo,
incluindo exames de sangue. Gostariamos de esclarecer que sua participagao é
totalmente voluntaria, podendo vocé recusar-se a participar, ou mesmo desistir a
qualquer momento sem que isto acarrete qualquer 6nus ou prejuizo a sua pessoa.
Informamos ainda que as informacgdes serado utilizadas somente para os fins desta
pesquisa e serao tratadas com o mais absoluto sigilo e confidencialidade, de modo a
preservar a sua identidade.

Os laudos resultados dos exames permanecerdo armazenados no ambulatério
de retina da Universidade Estadual de Londrina e no Instituto de Retina e
Vitreo de Londrina.

Os beneficios esperados serdo: possivel identificacdo do agente causador da
doenca, bem como a avaliacdo detalhada das alteracbes no exame
oftalmolégico, facilitando o diagndstico precoce da Neurorretinite Subaguda
Unilateral Difusa

Informamos que o senhor n&o pagara nem sera remunerado por sua participagao.
Garantimos, no entanto, que todas as despesas decorrentes da pesquisa serao
ressarcidas, quando devidas e decorrentes especificamente de sua participagdo na
pesquisa.

Caso vocé tenha duvidas ou necessite de maiores esclarecimentos pode nos
contatar: ANTONIO MARCELO BARBANTE CASELLA OU RODRIGO FABRI
BERBEL, avenida Bandeirantes, 500, sala 110, telefone (43)-3324-1177, ou
procurar o Comité de Etica em Pesquisa Envolvendo Seres Humanos da
Universidade Estadual de Londrina, na Avenida Robert Kock, n° 60, ou no telefone
3371 — 2490. Este termo devera ser preenchido em duas vias de igual teor, sendo
uma delas, devidamente preenchida e assinada entregue a vocé.

Londrina, de de 2010.

Pesquisador Responsavel
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RG::

(nome por extenso do sujeito de pesquisa), tendo sido devidamente esclarecido
sobre os procedimentos da pesquisa, concordo em participar voluntariamente da
pesquisa descrita acima.

Assinatura (ou impressao dactiloscépica):

Data:

Responsavel:

Obs: Caso o participante da pesquisa seja menor de idade, deve ser incluido o
campo para assinatura do menor e do responsavel.
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ANEXO C

Normas do peridodico ao qual o artigo foi submetido para publicagdo (American
Journal of Ophthalmology)

1. ONLINE MANUSCRIPT SUBMISSION

The AJO accepts online submission of manuscripts through Elsevier Editorial System.. When a
manuscript is submitted online, authors, selected reviewers, editors, and the AJO office can track the
progression of the manuscript until a final disposition is made.

Elsevier Editorial System. can be accessed at ees.elsevier.com/ajo/; alternatively, links to the online
submission system are available at AJO.com. On the Elsevier Editorial System front page, click the
"Register" link to input your demographics and set up your account. After your registration is complete,
a notice will be sent to your e-mail address indicating your user ID and your password. Use this
information to log in to Elsevier Editorial System as an author by choosing the "Login" link on the
toolbar and select "Submit New Manuscript." Follow the prompts to complete your submission
according to the specifications below. Contact the Editorial Office if you have any problems or
questions. You may change your ID and password to something more familiar to you, or update any
personal information including your e-mail address, at any time by clicking on the "Update My
Information" icon at the top of your screen. Abstract, Disclosure, Contributions of Authors form,
Manuscript, and Tables Figures must be prepared as SEPARATE files; the system requires that each
of these files be uploaded separately and blocks incomplete manuscripts from being submitted to the
office. Although Elsevier Editorial System presently accepts many file formats for the peer-review
process, authors should use only those formats that are acceptable to the publisher, Elsevier, in order
to ensure proper publication in the print issues. Please refer to the following individual sections for
specific file requirements for text, tables, and figures. Each uploaded file must have a corresponding
file extension (such as .doc, .tif). Adherence to the guidelines is essential, and faulty manuscripts will
be returned to authors for correction before peer-review or simply rejected. Other queries may be sent
to:

Thomas J. Liesegang, MD, Editor-in-Chief
American Journal of Ophthalmology

Mayo Clinic

4500 San Pablo Road

Jacksonville, FL 32224-1865
Liesegang.Thomas@MAYO.edu

For comments and questions, you may contact the Editorial Office of the AJO by email:
ajo@elsevier.com.

If the AJO office uploads a manuscript on behalf of an author, the Corresponding Author will receive
an e-mail receipt of the manuscript and related notices regarding the manuscript. Once a manuscript
has been uploaded into the system, status updates are available by logging into Corresponding
Author's account.

2. MANUSCRIPT REVIEW AND SELECTION

Full-Length Articles, Editorials, and Perspectives are peer-reviewed. Only finely polished, publication
ready, manuscripts should be submitted to the AJO or risk possible rejection prior to peer review.
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After an initial review of the manuscript, the Editor-in-Chief determines whether the manuscript is
appropriate for the AJO and selects an Executive Editor from the Editorial Board who is an expert in
the field and who will be responsible for guiding the manuscript through the review process. The
Executive Editor then selects several outside reviewers to ensure that at least two reviews are
completed. The AJO does not reveal the identity of its reviewers.

Once these reviews are completed, the Executive Editor critiques and synthesizes the comments of
the reviewers, and provides additional Executive Editor's comments to the Editor-in-Chief. The Editor-
in-Chief reviews the manuscript together with all comments and makes the publication decision, which
is then e-mailed to the Corresponding Author, along with consolidated comments of the reviewers of
the manuscript. Because of space constraints in the printed version, only about 20% of submitted Full-
Length Articles are accepted.

3. COPYRIGHT TRANSFER PREPARATION

After acceptance of a manuscript by the Editorial Board, the publisher, Elsevier, will send to the
Corresponding Author the forms to complete the transfer of copyright to Elsevier. Do not send
copyright transfer forms to the AJO office. Elsevier conforms to the National Institutes of Health and
other governmental open access policies.

4. PERMISSIONS

If the authors plan to use figures, photographs, or tables from other publications, these items must be
accompanied by written permission from the copyright holder to reprint such items in AJO. Copies of
any permission to report information about identifiable individuals, or to name individuals for their
contributions must accompany the manuscript. Authors may use their own forms or request specific
forms provided by the Elsevier Rights Department. These forms must be sent to the Editorial Office
with the electronic submission (by scanning the forms). A manuscript cannot be accepted until all
permissions are confirmed.

All requests to reproduce or make available anything from the AJO—in whole or in part, in electronic
or in any other format including translation—must be sent to:

E-mail: healthpermissions@elsevier.com
5. COVER LETTER

Manuscripts must be accompanied by a cover letter that should include information on prior or
duplicate publication or submission, as well as the originality of the manuscript and any other
information that the authors want to convey to the Editor-in-Chief. The authors should indicate whether
the manuscript was previously rejected or evaluated in any form by another journal, and they should
describe specifically how they have improved the manuscript.

The principal investigator or the Corresponding Author of a manuscript containing original data must
confirm in the cover letter that he or she "had full access to all the data in the study and takes
responsibility for the integrity of the data and the accuracy of the data analysis as well as the decision
to submit for publication." Cover letters for revised manuscripts must answer, point by point, any
concerns noted by reviewers.

6. GENERAL MANUSCRIPT PREPARATION GUIDELINES

Manuscripts (including title page, abstract, text, references, figure captions, and tables) should be
single-spaced on 21.5 x 28 cm (8.5 x 11 in.) pages. One-inch margins should be used on all sides.
The right margin should be ragged, not justified.

A. STYLE
Follow guidelines of style, terminology, measurement, and quantitation as set forth in the
American Medical Association Manual of Style (10th ed. Oxford University Press, NY, 2007).
Arial font size 12 is recommended, as this font causes the fewest problems during
conversion to PDF.
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B. REPORTING VISUAL ACUITY
The AJO encourages authors to report the visual acuity in the manuscript using the same
nomenclature that was used in the study, provided the data was recorded in the Snellen
system (using either meters or feet), decimal fraction or logMAR systems. The same visual
acuity nomenclature should be presented throughout the manuscript. A Table of Equivalent
Visual Acuity Measurements will be provided for the reader in each print issue of AJO.
Although standardized reporting of visual acuity would be a better option, it has not yet been
accepted by all research groups. The Snellen equivalent in feet should be noted in
parentheses next to each visual acuity that is not in the Snellen format, in order to aid
readers in the United States.

C. ABBREVIATIONS
Restrict abbreviations to those that are widely used and understood by all ophthalmologists.
Avoid abbreviations that have meaning only within the context of the specific manuscript.
Introduce each abbreviation in parentheses after the first use of the full term in the abstract,
in the text, in the figures captions, and in the tables. Systéme International units and
abbreviations of standard measurements, such as mm Hg, cm, and mL, are used without
initial expansion. Avoid abbreviations in any titles, headings, or subheadings.

D. STATISTICS
The AJO requests authors to ensure statistical expertise for a study that has statistical
content. Statistical methods must be identified in the manuscript whenever they are used.
Software programs used for statistical analyses should be identified so reviewers or readers
may verify calculations. When P values are used, the actual P value (for example, P = .032)
is preferred to an inequality (for example, P < .05). Reporting basic summary statistics, such
as the mean and the standard error, as well as confidence limits, also helps the reader
understand the conclusions of the study. Models such as analysis of variance, covariance,
multiple regressions, and the like must be specified. A sample size calculation and power
analysis should be included when appropriate. Authors should state the levels for alpha and
beta errors and the clinically significant difference that was used to determine the power
calculation. Numeric equivalents should precede all percentages, as in the following
examples: "Of 80 patients, 20 (25%) had retinopathy " or "20 (25%) of 80 patients had
retinopathy."

E. INFORMED CONSENT
When human subjects participate in studies or reports, the authors must state in the
Acknowledgment section (see Acknowledgement section) that the study and data
accumulation were carried out with approval from the appropriate Institutional Review Board
(IRB), Informed Consent for the research was obtained from the patients or subjects, and,
for US authors, the study is in accordance with HIPAA regulations. Alternatively, the authors
can state that the IRB (name the IRB) waived the need for IRB approval; the authors,
however, cannot make the decision that IRB approval was not needed. If waived, the
authors must confirm that the study and data accumulation were in conformity with all
country, federal, or state laws, informed consent was obtained, and the study was in
adherence to the tenets of the Declaration of Helsinki. Do not use patients' names, initials,
dates, or hospital numbers, especially in illustrative material. Informed Consent for research
requires that the subjects agreed to participate after explanation of the nature and possible
consequences of the study. This Informed Consent for Research is distinct from the simple
informed consent to perform a procedure or test on a patient.

F. USE OF ANIMALS IN BIOMEDICAL RESEARCH
If animals are used in the protocol or the study, the manuscript should describe in the
Acknowledgment section the animal care protocol that was followed, name the institution
that sponsored the study, and identify relevant IRB approval. Biomedical research involving
animals must conform to generally accepted principles of animal maintenance and care,
such as those of the Association for Research in Vision and Ophthalmology (=
http://www.arvo.org/eweb/dynamicpage.aspx ).

7. FULL-LENGTH ARTICLES

Full-Length Articles are previously unpublished manuscripts directed to ophthalmologists and visual
science specialists. They include clinical investigations, clinical observations, and clinically relevant
laboratory investigations.
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Full-Length Articles should, in general, not exceed 7 to 8 single-spaced typewritten pages of
manuscript text. References, figure captions, and tables are additional pages that should be used
judiciously. Supplemental Material may be provided for the AJO website if a manuscript is accepted.
Manuscripts should begin each component on a new page in the following order: (1) title page, (2)
text, (3) acknowledgments/disclosure, (4) references, (5) figure captions, (6) tables, (7) figures, (8)
contributions to authorship form, (9) disclosure form, and (10) permission forms. The abstract should
be prepared and submitted as a separate document. Refer to the Checklist when submitting.

A. TITLE PAGE
The manuscript's title should be as brief as possible and no longer than 135 characters and
spaces.
The title page must include:
1) The title of the article (informative and concise; avoid questions, declarative sentences,
and abbreviations).
2) The full name of each author and complete address of institutional affiliations. Academic
degrees should not be provided.
3) The name, address, phone number, fax number and e-mail address of the Corresponding
Author.

Once a manuscript has been submitted, the order and number of authors should not change.

The Corresponding Author will be responsible for all questions about the manuscript and for reprint
requests. Only one author can be designated as Corresponding Author; the Corresponding Author
need not be the first author on the manuscript. Select a Corresponding Author who will be located at
the same address for an extended period in order to respond to post-publication correspondence.
Corresponding authors that do not reply in an expeditious manner to all correspondence from AJO
both before and after acceptance may be restricted from further submissions to the AJO.

B. ABSTRACT

Provide a structured abstract of 250 words or less with the following five headings:
Purpose: State the principal question or objective of the study and the major hypothesis tested, if any.
Design: Describe the study as retrospective or prospective. Identify the study design. Interventional
studies should be listed as a randomized clinical trial, non-randomized clinical trial, interventional case
series (three or more cases), or interventional case report (one or two cases). Observational studies
should be listed as a case control study, cross-sectional study, cohort study, or observational case
series (three or more cases). An experimental study should be listed as an animal study or laboratory
investigation. A perspective, meta-analysis, or auto-designation study should be indicated, as
appropriate.

Methods: Use the following subheadings under Methods as appropriate for your study or, alternatively,
provide the same information in prose format:

e Setting: Such as multicenter, institutional, or clinical practice.

e Patient or Study Population: Including patient numbers (one or both eyes), selection
procedures, inclusion/exclusion criteria, randomization procedure, and masking.

¢ Intervention or Observation Procedure(s)

¢ Main Outcome Measure(s)

Results: Describe the outcome and measurements, when applicable. Results should be accompanied
by data with confidence intervals and the exact level of statistical significance. Results should also
identify any significant limitations or qualifications of the data.

Conclusions: State the conclusions directly supported by the data and describe the clinical
applications. Avoid over-generalizations. Give equal emphasis to positive and negative findings, and
note specific additional study is required.

C. TEXT
Number the pages of the manuscript consecutively, beginning with the Introduction as page 1. For
Full-Length Articles, the text should, in general, not exceed 8 single-spaced typewritten pages. Please
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use a spell-checker in addition to careful editing of the manuscript before submission. Authors should
not use a line numbering system as this is automatically provided by Elsevier Editorial System.
Organize and prepare the manuscript to include the following sections:

Introduction: Describe the purpose of the study, the research rationale, and any major hypothesis that
was tested. The Introduction should present the hypothesis and limit references to only the most
pertinent previous publications.

Methods: The study design should be included in the Methods section of the text manuscript rather
than as a separate section. The following content should be provided in the Methods section of the
text as applicable with the information presented in prose format.
Include setting (multicenter, institutional, or clinical practice); patients and study population (including
patient numbers, selection procedures, inclusion/exclusion criteria, randomization, and masking);
intervention or observation procedure; and main outcome measure(s). Statements about IRB
approval, adherence to tenets of Declaration of Helsinki, or patient consent should be included in the
Acknowledgment section rather than the Methods section, as appropriate for the study. Previously
published procedures should be identified by reference only unless they are uncommon to AJO
readers. Provide sufficient detail to enable others to duplicate the research. Use standard chemical or
nonproprietary pharmaceutical nomenclature. Identify in parentheses specific sources by brand name,
company, city, state, and/or country.
Results: Describe outcomes and measurements in an objective sequence with a minimum of
discussion. Tables and figures should be cited in text in sequence. Data should be accompanied by
confidence intervals (usually at the 95% interval) and exact P values or other indications of statistical
significance.

Discussion: Elucidate (but do not reiterate) the results, identify any statistically or clinically significant
limitations or qualifications of the study, provide responses to other and contradictory literature, and
state the conclusions that are directly supported by the data. Excessive generalization and undue
speculation should be avoided. Give equal emphasis to positive and negative findings, state whether
and what additional study is required, and conclude with the clinical applications or implications
supported by the study. The conclusions should be incorporated into the end of the discussion.
Authors should avoid statements of economic benefits and costs unless their manuscript includes
economic data and analyses. Avoid claiming priority (first publication) of the content unless you
provide the literature search protocol used. Do not allude to work that has not been completed.

D. ACKNOWLEDGMENTS /DISCLOSURE:

The AJO requires enhanced disclosure information from the authors in a specific format. The following

information should appear, in the order indicated (labeled A through E), in the Acknowledgement

section of the manuscript (just prior to the References). The information will appear in the print journal.

This information should not appear on the Title page of the manuscript or in the Methods section of the

manuscript.
a. Funding/Support (including none): any government and non-government support must be
acknowledged. (The authors are reminded that several governments require providing open
access to your manuscript.)
b. Financial Disclosures (including none): The Disclosures should capture the essence of
the information contained in the ICMJE Disclosure Form. All disclosures now or in the
previous two years that relate to any commercial companies or devices employee,
consultant or advisory positions; speaker bureaus, lecture fees; grant support, equity
payments; patents; advisor to investment companies; and expert witness testimony. Do not
state, "no financial conflicts" as this is not what is requested in this section, but rather all
"financial disclosures" are required, and should be consistent with the ICMJE disclosure
forms. If you have no financial disclosures, you may state this
c. Contributions to Authors in each of these areas: design and conduct of the study;
collection, management, analysis, and interpretation of the data; and preparation, review, or
approval of the manuscript. After each component, provide author initials in parentheses,
SAMPLE: Contributions of Authors: Design of the study (AB, CD, EF); Conduct of the study
(AB, EF, GH), etc. The AJO adheres to the ICMJE defintion of authorship and authors are
requested to review this at: =+http://www.icmje.org/ethical_1author.html Each author must
have a specific role in the manuscript. Overall management/supervision of a laboratory
alone or a position of chairmanship alone does not constitute an authorship role. The AJO
does not permit guest or honorary authorship.
d. Statement about Conformity with Author Information: Indicate whether the IRB approval
was prospective (before the study began) or retrospective. Indicate precisely what the IRB
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approved. Name of IRB that approved the research or provide a statement and rationale as
to why the named IRB waived approval, proper informed consent for both the treatment and
participation in the research, HIPAA compliance, Clinical Trials registration, number and
location, and Institutional Animal Care and Use Committee guidelines. If the IRB waived the
need for approval of this research, then indicate adherence to the Declaration of Helsinki
and all federal or state laws in your country. Authors cannot make the decision as to whether
IRB approval is needed; your IRB should make that decision and provide a waiver if they
feel it does not require IRB approval.

e. Other Acknowledgments: Statisticians and medical writers or industry writers might fulffill
the criteria for authorship and should be recognized in that role. Otherwise recognize
statistical consultation, medical writers or industry writers in the acknowledgment. Include
the name and affiliation of the individual. The AJO does not accept manuscripts that do not
accurately reflect who wrote the content, ie, the AJO does not permit ghost (hidden) authors.
Editorial assistants, photographers, artists, laboratory associates, and others who simply
assist in preparation of a manuscript are not to be acknowledged, however valuable their
service. The Editor-in-Chief will permit limited exceptions.

Because readers may infer endorsement of the data and conclusions, all persons must have given
permission to be acknowledged and this must be confirmed in the cover letter.

E. APPENDIX

Appendixes should be used sparingly, but they are appropriate to provide survey forms, list the
members of a study group, or complex formulas and information. Please note that Supplemental
Material for the AJO website may be provided for Full-Length Articles and Perspectives at the time of
acceptance.

F. REFERENCES

References should be numbered consecutively in the text and in the reference list. In the text,
reference numbers are entered as superscripts. If you use an automated reference numbering
software (e.g., Endnote or Reference Manager) the linkage must be turned off.

The references must be verified by the author(s) against the original documents. PubMed offers a
useful reference checker at mshttp://www.ncbi.nlm.nih.gov/entrez/query/static/citmatch.html.

References to journal articles should follow the current AMA format and include:
1) Authors' surnames and initials (list 6; for more than 6 authors, list the first 3 followed by "et al.")

2) Title of Article

3) ltalicized Journal name (as abbreviated in PubMed)
4) Year

5) Volume number

6) Issue number

7) Inclusive page numbers

References to books should include:

1) The author or authors

2) Chapter title (if any)
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3) Editor or editors (if any)

4) Book title

5) Edition (other than the first)

6) City of publication

7) Publisher

8) Copyright year

9) Inclusive pages of the chapter or section cited
Examples are as follows:

Journal article: Robinson MR, Reed G, Csaky KG, Polis MA, Whitcup SM. Immune-recovery uveitis in
patients with cytomegalovirus retinitis taking highly active antiretroviral therapy. Am J Ophthalmol
2000;130(1):49-56.

Book: Rootman J, Stewart B, Goldberg RA. Orbital surgery: a conceptual approach. Philadelphia:
Lippincott-Raven, 1994:1-394.

Book chapter: Macsai MS, Mannis MJ, Huntley AC. Acne rosacea. In: Mannis MJ, Macsai MS, Huntley
AC, editors. Eye and skin disease. Philadelphia: Lippincott-Raven, 1996:335-341.

A reference to a study that has been accepted for publication but is not yet published or reference to
an Epub article should be identified as "forthcoming" rather than as "in press." The reference should
name the journal or other publication in which the study will appear.
Unpublished data, such as studies in preparation or submitted for publication, posters, and
unpublished abstracts the reader cannot retrieve in a literature search, are to be incorporated
parenthetically in the text. The Corresponding Author is to provide authorization for use of this
personal communication.

Association for Research in Vision and Ophthalmology (ARVO) and other abstract references are
discouraged. If used, ARVO abstract citations should appear parenthetically within the text, not as
bibliographic references, in the exact format recommended by ARVO. Citations should include: (1)
name of first author, (2) "IOVS", (3) year, (4) volume number, (5) "ARVO E-Abstract", and (6) program
number. Eg., (Roska BM, et al. IOVS 2002;43:ARVO E-Abstract 1415).

Personal communications should be cited parenthetically in the text, as in this example: (Evans DW,
written communication, September 1, 1997). The Corresponding Author should provide authorization
for use of this personal communication.

Internet references should be limited to important Full-Length articles that are not available in print or
have been updated on the Internet since initial print publication. If a print reference is available, it
should be used. The online reference should be listed with complete information including title and
authors with the addition of the URL address and accession date. The URL address and availability
must be confirmed again with any revision submission. Because Internet articles frequently are not
available at a future date, the authors must make a print copy of the material they are referencing from
the Internet, hold it indefinitely, and provide it to the AJO at any time in the future.

Example: International Committee of Medical Journal Editors. Uniform requirements for manuscripts
submitted to biomedical journals. Available at http://www.icmje.org . Accessed November 12, 2006.
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G. FIGURE CAPTIONS

All captions should be listed together on a Caption page after the references. Each caption should be
numbered consecutively in the text, have a brief title, and contain a complete description of each
figure. The brief title should generally name the disease process or study patients that are in the
manuscript. The title and caption should contain enough information so that the figure can be
understood independently of the manuscript text and be understood as a "stand alone". Use complete
sentences for the captions except in the title, and avoid abbreviations. Single figures should not be
numbered.

When multiple-panel figures are submitted, refer to each panel from Top left to Top right, then Bottom
left to Bottom rightt Do not use lettering (e.g., A, B, C, etc) on the figures.

Example. FIGURE 1. Patient 3 with staphylococcal corneal abscess. (Top left) The patient's cornea is
shown preoperatively with the abscess located superior to the visual axis, (Top right) 3 days
postoperatively with the corneal transplant well centered and clear, and (Bottom left) 4 months
postoperatively with a crystal clear cornea. (Bottom right) The patient, 1 year postoperatively, shows
smooth corneal surface with all sutures removed.

H. TABLES

Tables take up substantial space in the print journal and should be limited in number. The information
in the text and tables should not be duplicative.

Tables should be numbered consecutively in Arabic numerals by order of citation in the text. Single
tables should not be numbered. Each table should have a brief title so that the reader can understand
what is being displayed in the table without reference to the text. Each table should be submitted
individually and separately from the manuscript text file. The table number and table title should be on
the same line at the top of the table. Avoid abbreviations in any titles. All abbreviations within the table
and comments about the table should be included in a footnote to the table.

All tables should be created in a Microsoft Word document using the table tools. Do not format tables
as columns or tabs. Do not use picture tools to create tables. Use additional pages when a table does
not fit onto one page.

a b c

Footnotes to tables are indicated by superscripted letters , , , etc.

I. FIGURES

Digital figures must be uploaded individually into the Elsevier Editorial System according to
publication-ready requirements. Figures cannot be embedded in the manuscript text file. Photographic
figures should not be in Word, nor are PDFs, Excel files, or PowerPoint slides permitted for any figure
due to their low native resolution.

a) AJO Requirements for Publication Quality Digital Figures:

Digital figures should be of high quality and in one of the following file formats only: TIFF (with LZW
compression), JPEG (with "maximum quality" setting), or EPS. Line art only is permitted to be
submitted in Word, if it was created in a Microsoft Office program.
Figures must be at least 3.5 inches wide and at least 300 dpi resolution, or a minimum of 1050 pixels
wide. NIH guidelines for online figures suggest a minimum of 1500 pixels wide.
For multi-part figures, an additional separate composite photograph may be submitted in Word to
indicate placement. However, this file will not be used in publication; therefore, each individual
component of the figure should also include any arrows or  markings.
Letters and text on figures should be avoided unless absolutely necessary. Multi-part figures should
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be named according to location, ie, Top Right, Center, etc., rather than by letter. Any text, arrows, and
other symbols should be large enough to remain legible after reduction. All symbols or letters that
appear on the figures should be defined in the caption. Arial font at an appropriate size should be used
for any text on a figure. PLEASE NOTE: Manuscripts cannot be reviewed until publication-quality
figures have been submitted.

b) Other General Figure Guidelines

Figures should be cropped to show only significant details. When a patient is identifiable in a
photograph, the author(s) must supply the AJO with evidence of the patient's permission to publish the
photograph. (The permission must be submitted to the AJO as a scanned document through Elsevier
Editorial System.)

The authors should use color figures only when necessary. If a manuscript has been submitted and
reviewed with color photos, it will be published in color unless the Editor-in-Chief elects otherwise after
communication with the Corresponding Author. The Publisher requires authors to pay for color art that
appears in their article. The cost for the first color figure is $650, and the cost for every subsequent
color figure is $100. Authors will be billed after the article has been published for color figure(s).

The Editor-in-Chief reserves the right to withdraw a previously accepted manuscript if the author
cannot produce high-quality figures in a timely manner to accompany the text.

J. TABLE OF CONTENTS STATEMENT

A statement should be provided for the Table of Contents of the AJO print issue. It should be up to 75
words in length and be prepared in suitable language for a general ophthalmology audience,
describing the rationale, implications, and significance of the accepted manuscript. This is different
from a version of the Abstract. It is submitted separately from the manuscript text file.

8. RANDOMIZED CONTROLLED TRIALS

Manuscripts reporting randomized controlled trials should adhere to the requirements for Manuscript
Preparation. In addition, text (which may be up to 10 single-spaced typewritten pages in length) should
contain subheadings and information specified in the Consolidated Standards of Reporting Trials
(CONSORT) statement. A flow diagram to illustrate the randomization procedure or procedures and
numbers and the AJO Consolidated Standards of Reporting Trials (CONSORT) Statement Form must
be submitted with the manuscript. Authors may decide whether this form will appear in print or only
online as Supplemental Material. These requirements follow suggestions published in the Journal of
the American Medical Association (JAMA). (Begg C, Cho M, Eastwood S, et al. Improving the quality
of reporting of randomized controlled trials: the CONSORT Statement. JAMA 1996;276:637-639).

9. PERSPECTIVES

Invitation-only AJO Perspectives are focused reviews of the evidence supporting the use of a current
technique, procedure, therapy, or clinical approach, tempered by the experience and viewpoints of the
authors(s). Perspectives should not be a review article. Perspective preparation should follow the
guidelines of a Full-Length Article, including a structured abstract of 250 words or less and Table of
Contents statement of 75 words or less. The Perspective should be of appropriate length but should
not exceed 9 pages of single-spaced typewritten text, 35 references, and 8 figures or equivalent
tables. Authors share the cost of color figure reproduction. Perspectives are subject to the standard
peer-review process, which is necessary to meet the policies and standard procedures of the AJO.

Because the essence of a Perspective is selection and interpretation of the literature, the AJO expects
that authors of such articles will not have any significant financial interest in a company (or its
competitor) that makes a product discussed in the article.
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10. EDITORIALS

Editorials provide a forum for interpretive, analytical, or reflective opinions related to manuscripts in the
AJO or statements about clinical, scientific, or socioeconomic issues. The invitation-only Editorial
should be objective and dispassionate, but is likely to provide alternative points of view and some bias.
Editorials should not exceed 1200 words with no more than 15 references. In general, figures and
tables should not be used.

Because the essence of an Editorial is selection and interpretation of the literature, the AJO expects
that authors of such articles will not have any significant financial interest in a company (or its
competitor) that makes a product discussed in the article. Funding and financial disclosure is required
in the Acknowledgments before the references. Editorials do not have an Abstract.

11. CORRESPONDENCE

Letters about recent Articles published in the AJO are encouraged and should be submitted through
the Elsevier Editorial System. within 8 weeks of the Article's publication. Correspondence may correct
errors, provide support or agreement, or offer different points of view and additional information.

Correspondence submitted should not exceed 500 words of text and six references. One of the
references should be the Article in question.

Figures and tables are generally not accepted. The AJO does not use the Correspondence section for
reporting case reports or short clinical research articles. Correspondence is considered for publication
by the Editorial Board and is subject to editing. The authors of articles discussed in the
correspondence are given an opportunity to reply in an expedited fashion, adhering to the AJO policy
on Responsibility of Authors. If authors do not reply to the correspondence within 14 days, this
statement may appear in the AJO print issue in association with the correspondence: "The Authors
failed to provide a response to the correspondence in a timely manner." Please provide a complete
title page as defined above under Full-Length Article instructions. Financial disclosures should be
provided at the end of the correspondence and may be published. (see Acknowledgment section D for
information to disclose).

When appropriate, an effort is made before publication to resolve any controversies between
correspondents and the authors of an article.

12. ANNOUNCEMENTS

The AJO offers limited opportunities to announce national or international meetings, symposia, or
workshops. Other honors or awards may also be appropriate to announce. The Editor-in-Chief makes
the final decision about material to include in the Announcements section of the AJO. Announcements
are presented in very brief format in the print publication, with more extensive information at
www.AJO.com. Announcements should be sent in digital format by e-mail to the AJO at
AJO@Elsevier.com.

13. BOOK REVIEWS

The AJO offers limited opportunity for reviews of ophthalmic books, monographs, or software. Reviews
are by invitation only. Publishers or authors are invited to submit this material to the AJO Book Review
Editor, Dr David Coats, at the address below:
6621 Fannin MC-CCC 640-00

Houston, TX 77030
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The Book Review Editor will then forward the material to one or more of the AJO's reviewers for
evaluation. The Editor-in-Chief makes the final decision as to what material will be published. The
reviews are presented in very brief format in the print publication, with more extensive information
available at www.AJO.com.

14. OBITUARIES

Obituaries may be offered by readers or requested by the Editor-in-Chief to commemorate the lives of
remarkable individuals who are internationally renowned for their contributions to Ophthalmology. The
Editor-in-Chief makes the final decision about publishing Obituaries.

15. CHECKLIST FOR AJO SUBMISSION

Below is a checklist of items required by the AJO for evaluation of a submission. These items should
be included in each submission. Please be sure that you have thoroughly read the instructions for
preparation and submission of your manuscript before submitting it.

» Cover Letter indicating the manuscript's category (Full-Length Article, Perspective, Editorial,
Correspondence)

* ICMJE Financial Disclosure form for each author (filled out and uploaded).
* Contributions of Authors and Sponsors Form (filled out and uploaded).
+ Permission for figures if there is identifiable material or photograph
* One copy of the manuscript, single-spaced and formatted according to the instructions.
* Title page

- Title

- Each author's complete name and affiliation. Academic degrees are no longer requested.
- The complete and correct address, phone number, fax number, and e-mail address of the
Corresponding Author.

» Structured abstract limited to 250 words for Full-Length Articles and Perspectives
» Acknowledgments section to provide information about funding sources, financial disclosures, ethical
board approval, informed consent, HIPAA compliance, clinical trials registration, animal rights' role of
each author in the manuscript, and to recognize statistical and other contributors.

» Appendix (if appropriate)

* References

* Figure Captions

» Tables

* Figures (properly formatted and labeled according to the instructions)

* CONSORT statement for Randomized Controlled Trials (if applicable).

16. REVISED MANUSCRIPTS

Revisions must be returned to the AJO within 3 months to retain revision status; after that time, the
Editor-in-Chief may request another cycle of peer-review or reject the manuscript. The Corresponding
Author must reply to each point made in the revision request and may state points of disagreement
with the reviewer's comments. Please submit revisions in your account under "Submissions Needing
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Revision" on Elsevier Editorial System with the files prepared according to online manuscript
submission guidelines. Please follow the instructions on the Elsevier Editorial System under
"Guidelines for Revisions".

18. PUBLICATION PROCESS

The Editor-in-Chief accepts the manuscript with the understanding that the authors cooperate in a
timely manner with the production process, including any response to future correspondence from the
AJO or its readers. The authors are required to provide an edited print-ready version of the manuscript
at the final revision stage (or earlier). The Publisher employs copy editors that format the manuscript to
AJO style but do not perform extensive editorial copyediting.

The article will then be processed into page proofs, with all art and tables in place. The Production
Editor will send the Corresponding Author a galley proof by e-mail or mail, which should be corrected
and returned within 48 hours. Authors must check their proofs very carefully, because approval
indicates that all copyediting changes have been accepted unless corrections are returned to the
Production Editor. A second proof will not be provided. Authors must also answer any copyediting
queries within the proof. Notification of the costs for printing illustrations in color and page charges will
be provided at this proofing stage. An order form for the article reprints will be sent to the
Corresponding Author before publication. Reprints should be ordered prior to publication.

Good quality illustrations using the above guidelines must be made available to the printer; the Editor-
in-Chief reserves the right to withdraw acceptance at any time if the images do not meet expectations,
the authors do not provide them in a timely fashion, or other aspects of the publication process are not
diligently followed to the satisfaction of the Editor-in-Chief.

The authors may participate in scientific programs and presentations providing the highlights of the
manuscript but should be aware that the manuscript acceptance will be withdrawn if it is published in
substantive content elsewhere in print or electronically prior to the AJO publication, per the Policy on
Duplicate Publication. After publication of a manuscript in the AJO, the authors and readers may
monitor any future citations of the article by specialized software at AJO.com.

19. GLOSSARY OF STUDY DESIGNS

Randomized Clinical Trial: A human trial involving at least one experimental treatment group and one
control treatment group, concurrent enroliment, and follow-up of the experimental and control groups
with assignment to experimental and control groups by a randomization process. Persons responsible
for treatment and subjects are not able to influence the treatment assignment, and assignment
remains unknown to the staff and subjects until eligibilty has been determined.

Nonrandomized Clinical Trial: A human trial involving at least one experimental treatment group and
one control group, concurrent enrollment, and follow-up of the treatment and control groups.
Assignment to experimental control groups is by a process other than randomization.

Interventional Case Series: Three or more cases, which may or may not be consecutive, that describe
the outcome of an intervention without a control group for  comparison.

Cohort Study: A longitudinal observational study that includes subjects with identifying characteristics
and involves measurements or observatons on more than one  occasion.

Case-control Study: An observational, and usually retrospective, study of subjects with identifying
characteristics and a disease or abnormality (cases) for comparison to subjects with similar
characteristics, but without the disease or abnormality (controls). Comparison proceeds from effect to
cause and generally vyields odds ratio (usually an approximation of relative risk).
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Cross-sectional Study: An observational study that identifies subjects with and without the disease or
abnormality being studied at the same time. Study yields prevalence data and may or may not be
population based.

Observational Case Series: Three or more cases in which natural history of the disease or abnormality
is described. Cases may be collected and studied retrospectively or prospectively over any time frame.

Experimental Study: Animal or laboratory research describing observations, surgical or medical
interventions, testing, or devices. Experimental studies are generally prospective and utilize a protocol
in which controls are included.

Meta-analysis of Literature: Analysis of literature using statistical methods to integrate and summarize
several studies.



