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1. RESUMO

O regqistro fotografico intraoperatério ainda € um assunto pouco explorado
dentro da literatura médica, apesar da grande importancia que esses registros tem
estudo das ciéncias da saude. A fotografia e video intraoperatorios servem para
variadas fungdes, tanto de ensino quantos legais. Propomos a avaliagao de diferentes

meétodos de registro fotografico intraoperatério em diferentes condi¢des de iluminagéao.

Desenvolvemos um estudo descritivo comparando quatro tipos de cameras
fotografica em duas modalidades de iluminag&o dentro de uma sala cirdrgica. Foram
avaliadas por especialista quando a sete quesitos de qualidade de fotografia. Pra
analise estatistica entre as variaveis (testes ndo paramétricos) foi utilizado o teste U
de Mann-Withney para comparar dois grupos independentes (entre luz) e o teste
Kruskal-Wallis para comparar a mediana entre quatro grupos independentes (entre
cameras). Para todas as analises foram considerados valores estatisticamente
significativos para p=<0,05.

No geral, houve diferenga entre as notas das cameras (p<0,001). Camera point
& shoot e profissional, Camera point &shoot e celular e profissional e celular
apresentaram medianas iguais. O destaque pode ser que o celular apresentou
mediana (postos de média) do teste um pouco maior em comparagdo a todas as
outras cameras. A diferenga principal € que o protétipo apresentou nota menor em

relacdo as outras trés cameras (p<0,001).

Pelo presente estudo podemos inferir também que n&o ha diferenca em fazer
fotografias com camera profissional, comum ou do celular quando estao configuradas
no modo automatico. Utilizar o celular para efetuar o registro das fotografias pode ser
uma alternativa pratica, financeiramente aceitavel, sem necessidade de pessoal
especializado para configura-lo e manusea-lo sem que se perca qualidade nos

registros fotograficos.



2. ABSTRACT

The intraoperative photographic record is still an unexplored subject within the
medical literature, despite the great importance that these records have. Intraoperative
photography and video serve a variety of functions, both teaching and legal. We
propose the evaluation of different methods of intraoperative photographic recording

in different lighting conditions.

Descriptive studies comparing four types of photographic cameras in two
lighting modalities within a surgical room were evaluated by specialists regarding the
seven quality photography requirements. For statistical analysis among the variables
(non-parametric tests), the Mann-Whitney U test was used to compare two
independent groups (between light) and the Kruskal-Wallis test to compare the median
among four independent groups (between cameras). Statistically significant values for
p<0.05 were considered for all analyzes.

Overall, there was a difference between the camera scores (p <0.001). Point &
shoot auto mode and professional cameras, point & shoot auto mode and cellphone
cameras and professional and cell phone cameras had the same median. The highlight
may be that the cell phone camera had a median (average place order) of the test a
little higher compared to all other cameras. The main difference is that the point &

shoot manual mode presented a lower score than the other three cameras (p <0.001).

By the present study, we can also infer that there is no difference in making
photographs with professional cameras, common cameras or the cellphone cameras
when they are configured in automatic mode. Using a cell phone to register photos can
be a practical, financially acceptable alternative, without the need for specialized
personnel to configure and manipulate it without losing quality in the photographic

records.



3. INTRODUCAO

A documentacéo fotografica em cirurgia plastica € de fundamental importancia
para a sua boa pratica. Desperta interesse ha varias décadas, como evidenciado no
editorial do periddico Plastic And Reconstructive Surgery ja em 1976 com o titulo “On
the necessity of precision photographic documention in plastic surgery” (1). A
fotografia de uso médico existe ha cerca de 150 anos, quando Alfred Donne produziu
a primeira imagem meédica (2). Desde entdo, os métodos fotograficos vém se
aprimorando e o uso de documentacdo fotografica de alta qualidade tornou-se
obrigatdrio na cirurgia plastica. A fotografia pré-operatoria é util como ponto referencial
do caso, como coadjuvante no exame clinico, como auxilio no planejamento cirurgico,
e na conducéo da cirurgia em sala cirurgica. A fotografia pés-operatoéria é usada para
fins de educacdo médica, pesquisa, documentagcdo em prontuario médico e
justificagao legal (3). Entretanto, a documentacgao fotografica intraoperatéria possui
particularidades distintas das demais citadas. Nela ha a oportunidade de demostrar
uma série dinamica de eventos unicos e néo reproduziveis inerentes ao ato operatério.
Dessa maneira, a documentagdo fotografica transoperatéria oportuniza a
documentagédo do procedimento, auxilia na educagéo de cirurgides em formagao e

especialistas; assim como, no auto aperfeicoamento e pesquisa (3).

A era digital possibilitou aos cirurgides o acesso a um adequado e qualificado
equipamento fotografico e maior facilidade de armazanmento de fotografias de alta
qualidade. A fotografia € utilizada com frequéncia no periodo pré e pos-operatorio. Ja
no intraoperatério encontramos maior dificuldade a sua utilizagdo, uma vez que na
sala de cirurgia sdo encontradas variaveis adversas nao presentes no consultorio
meédico (4). A necessidade de adaptacdo as condi¢des distintas de iluminagédo, ao
processo cirurgico dinamico, as restricdbes do ambiente estéril, ao enquadramento
fotografico dinamico produzem dificuldades inerentes a sala cirurgica, capazes de
impactar de maneira negativa tanto no tempo operatério e condigées de assepsia,

quanto na qualidade da documentacéo fotografica (4,5).

O presente estudo propde comparar diferentes tipos de equipamentos
fotograficos utilizados para documentacao fotografica intraoperatéria no que tange a

qualidade da fotografia.



3.1 PERSPECTIVA HISTORICA

HISTORIA DA FOTOGRAFIA

O termo fotografia pode ser entendido como “desenhar pela luz” e vem sendo
desenvolvida e aprimorada desde o inicio do século XIX. A foto mais antiga conhecida
foi produzida por Joseph Niece quando usou verniz de asfalto sobre uma placa de
estanho. Seguindo seus estudos, Louis Daguerre desenvolveu um processo
conhecido como “daguerreotipia em 1830. Apenas no inicio do século XX a fotografia

colorida foi desenvolvida (6).

A portabilidade da camera ganharia grande impulso somente em 1920 com as
cameras desenvolvidas por Kodak®. As cameras instantaneas foram desenvolvidas
entre 1940 e 1960 pela empresa Edwin Land e Polaroid®. A camera digital
desenvolvida por Steven Sasson substituiu o filme fotografico por um sensor eletrénico
que converte a luz em elétrons, facilitando a aquisicdo das imagens. Ela foi
desenvolvida por em 1970 e atingiu enorme popularidade a partir dos anos 90. A partir
dos anos 2000, a integracdo da fotografia digital com o telefone celular marca uma

nova era de acessibilidade instanténea e portabilidade (6).
HISTORIA DA FOTOGRAFIA NA CIRURGIA PLASTICA

Alfred Donne, em 1840, com um microscépio-daguerreotipo realizou a primeira
imagem com objetivo médico. Anos mais tarde, o cirurgido Gurdon Buck produziu a
primeira documentagcdo fotografica pré-operatoria. A primeira publicagdo de
fotografias em peridédicos médicos ocorreu em 1849. Ja em 1870 surge o periddico
“The Photographic Review of Medicine and Surgery”, dedicado aos estudos de casos

fotografados (6).

Balossa, em 1963, foi reconhecido como realizador da primeira documentagao
fotografica de uma cirurgia reconstrutiva com sete fotos de um caso de reconstrugao

nasal (2).

Harold Gilles, pioneiro da cirurgia plastica moderna, no seu discurso no
Primeiro Congresso Internacional de Cirurgia Plastica, em 1955, afirmou que a

fotografia representou o avango mais importante na cirurgia plastica (2).

Em seu artigo, em 2016, Freshwater salienta que toda documentacgéo cientifica

deve ser apresentada com suficiente acuracia e precisdo, para que possa ser
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analisada e reproduzida (8). O mesmo artigo ainda aborda aspectos da evolugao
histérica entre a relacdo do cirurgido plastico com o registro visual como

documentacao cientifica.

O cirurgidao Gordon Buck publicou seu livro “Contribuicbes para Cirurgia
Reparadora” em 1875, onde reuniu casos 29 casos, na maioria publicados em varios
periodicos meédicos entre 1864 e 1865. Os casos foram registrados com o processo
fotografico de Daguerre, entretanto foram publicados como gravuras; ainda n&o havia
meios de reproduzir as fotografias nas publicagdes. Buck reconheceu sua limitagao
entre o uso da nova tecnologia, para registro visual, e a incapacidade de reproduzi-la.
A publicagédo de fotografia somente foi possivel a partir de tecnologia produzida por
Ives Frederick, em 1890 (8).

A primeira publicacdo de fotografias relacionada a cirurgia plastica estética
ficou a cargo de Kolle, em 1911. Ele dedicou as paginas finais de seu livro para
detalhar de maneira minuciosa a metodologia para obtencédo de fotografias clinicas
(8,9).

3.2 FOTOGRAFIA

A MAQUINA FOTOGRAFICA

A cémera fotografica € um equipamento que, independente de sua tecnologia,
continua funcionar como uma camera escura onde, por um orificio, a luz do meio
externo é transformada em imagem e captada por um filme ou sensor. A luz da
imagem é captada por um conjunto de lentes convergentes que a projeta sobre um

filme (na cadmeras convencionais) ou um sensor (nas cameras digitais) (10).

George Eastman desenvolveu a primeira camera instantanea em 1888 quando
fundou a Eastman Kodak Company; fator de impacto na popularizagéo da fotografia
ao trazer o conceito de portabilidade no ato de fotografar, a partir do final do século
XIX e inicio do século XX (11). A reducgao do custo do filme, da impresséo, do espaco
para armazenamento das fotografias contribuiu para a disseminagdo da fotografia
digital. Além disso, a capacidade de conferir de maneira instantdnea as imagens
captadas numa tela de cristal liquido (Liquid Crystal Display — LCD) habilitou o

fotografo a realizar a rapida selecdo das fotografias (11).
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As cémeras fotograficas sdo definidas em dois grandes grupos: Digital Single
Reflex Lens (DSRL) e point and shoot (PAS). A principal diferenca entre elas esta na

presenga de um espelho interno para visualizagao do objeto a ser fotografas (12).

Nas céameras PAS nédo existe um espelho refletindo a imagem antes de ela
chegar no sensor. Dessa forma, essas cameras necessitam de uma tela de LCD
(liquid cristal display) para o fotégrafo pode ver a imagem que sera registrada. Essa
exposicao constante do sensor a luz causa uma reducido na vida util do mesmo.
Entretanto, a auséncia de espelho interno permite que ela seja mais compacta e leve,

facilitando o manuseio (12).

Nas cameras tipo DSLR o sensor esta protegido por um espelho, que desvia a
imagem em diregdo a um visor optico — ao contrario do LCD nas PAS. Dessa forma,
o fotégrafo necessita aproximar o rosto da camera para poder enxergar o objeto que
sera fotografado. Isso permite uma tradugdo mais real da cena, especialmente em
ambientes com mais luminosidade. Porém, dependendo do angulo da fotografica,

pode dificultar o enquadramento da imagem pela dificuldade de posicionamento (12).
PARAMETROS FOTOGRAFICOS E EXPOSICAO

O olho humano é frequentemente comparado com a camera fotografica devido
seu mecanismo 6tico. Equivaléncias sao referidas entre a iris com obturador; a pupila
com o diafragma; a retina com o filme ou sensor de imagem. Entretanto, ao analisar
mais criteriosamente as semelhancgas entre o olho humano e a camera fotografica,
encontra-se uma grande diferenga entre os dois sistemas oticos. Na cémera a
distancia focal é fixa e mudanca do foco € produzida pelo movimento entre as lentes.
No olho humano a mudancga de foco é dado pelo poder de adaptacdo de uma unica

lente (cristalino) ao variar a curvatura e produzir diferentes distancias focais (13).

Para captura de uma fotografia com uma boa exposi¢ao, que € a luminosidade
da cena, é necessario um equilibrio do tripé formado pelos parametros de ISO
(International Standards Organization), abertura do diafragma e tempo de exposigao
(14). O equilibrio adequado dos trés parametros deve permitir uma fotografia com
exposicdo adequada (15) e a alteracdo em qualquer valor dos parametros
mencionados deve ser compensada pela alteragdo em um ou ambos parametros
restantes para que seja possivel manter a mesma captagao de luz pelo sensor ou

filme da maquina fotografica (16,17).
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O ISO corresponde a sensibilidade do filme ou do sensor da maquina
fotografica a luz. Quanto maior o numero indicado para o ISO, maior a sensibilidade
para a luz. Um filme com ISO 1600 capta melhor a luz que um filme com ISO 200
(10,14). ISO demasiadamente alto pode causar ruidos na fotografia, correspondendo

a pontilhados e aberragdes cromaticas que dao aspecto granulado a fotografia (16).

A abertura do diafragma (f/) — posicionado entre a lente e o sensor (ou filme) —
controla a quantidade de luz que chega ao mesmo. Quanto mais aberto esta o
diafragma, maior a quantidade de luz que chegara ao sensor. E indicado na forma (f/)
e seu valor e inversamente proporcional a abertura do diafragma (14). Valores baixos

de (f/) (abertura grande do diafragma) leva a perda da profundidade de campo (16).

Por fim, a velocidade ou tempo de exposicdo determina o tempo que o
obturador ficara aberto e ira expor o filme ou sensor a luz. Assim, quanto mais tempo
o obturado ficar aberto, maior sera a exposi¢ao a luz, ou seja, mais luz atingira o
sensor em uma mesma abertura de diafragma. As velocidades s&o dadas em
segundos e suas fragbes (14). Tempo grandes de abertura promoverao fotos mais
“‘dindmicas” com tendéncia a borrar os sujeitos ou objetos a menor movimentagao do

fotégrafo ou fotografado (16,17).
TIPOS DE LENTE

Existem basicamente trés tipos de lentes para maquina fotograficas do tipo
DSLR: angulo aberto, padrao e teleobjetivas. As lentes de angulo aberto variam na
distancia focal de 8mm a 35mm. Proporcionam uma boa profundidade de campo e
aumentam significativamente o angulo de visdo. Causam distor¢cdo da imagem tipo

olho de peixe (17).

As lentes padrédo sdo as que produzem imagens mais proximas ao olho
humanos, possuindo uma distancia focal de 35 a 55 mm com angulo de visdo de 45°
(16). Pela caracteristica de produzirem imagens que parecem normais (semelhantes
as vistas pelo olho humano) possuem um grande gama de aplicagdes e sao as mais

comumente encontradas (17).

Angulo de visdo estreitos e magnificagéo extra sdo as principais caracteristicas
das lentes teleobjetivas. Apesar de perderem em profundidade de campo, conseguem

captar partes menores da cena, detalhando o objeto/sujeito a ser estudado (17).

O angulo de viséo é influenciado pela distancia focal da lente. A distancia focal
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é a distancia da lente até o ponto onde os raios de luz convergem para formar uma
imagem nitida de um objeto sobre o filme ou sensor digital. A variagdo dessa medida
traz alteragdes sobre o angulo de visdo (o quanto da imagem é captada) e sobre a
ampliagdo (o tamanho dos elementos) da imagem. Quanto menor a distancia focal
(exemplo: lente 18 mm), maior o angulo de visdo e menor a ampliagéo. O olho humano
corresponde uma lente fotografica de cerca de 50 mm de distancia focal, com similar

angulo de visdo e ampliagéo percebida pelo olho humano (18).

Na fotografia intraoperatoria, um parédmetro de grande importancia é a
profundidade de campo. Esta € caracterizada como a distancia entre o objeto mais
proximo e o mais distante em uma imagem que estdo com foco adequado (17). Os
dois fatores que mais influenciam na profundidade de campo em uma fotografia sdo
a distancia focal da lente em uso e a abertura do diafragma (16,17). Grandes
distancias focais e diafragmas muito abertos (valores de (f/) pequenos) acarretam em
perda da profundidade de campo. O contrario também é verdadeiro. Lentes de angulo

aberto proporcionam as melhores profundidade de campo (17).

3.3 AVALIACAO DE IMAGEM

HISTOGRAMA DE UMA IMAGEM DIGITAL

A imagem digital € composta por uma matriz de valores inteiros e positivos de
pixels que indica cada posigado (x, y) da imagem. O pixel corresponde ao da
intensidade da cor e posi¢cao de cada ponto formador de um todo percebido como

imagem.

O histograma € um grafico representativo de distribui¢do de frequéncia de uma
variavel em analise estatistica. Na fotografia, o histograma mostra a distribuicéo faixas
tonais de uma imagem. O eixo horizontal representa os tons da imagem. O tom preto
se encontra no extremo esquerdo do grafico e o tom branco no extremo direito. O

meio do eixo horizontal representa o meio tom. (19).

3.4 ILUMINACAO NO AMBIENTE CIRURGICO

Luz € uma radiagao visivel como energia em forma de ondas eletromagnéticas
captadas por um sistema 6tico — como olho humano — e interpretadas pelo cérebro
como sensacgdo visual. A luz é visivel pelo ser humano numa estrita faixa de

frequéncia com comprimentos de ondas entre 380 a 780 nanbmetros. O raio
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ultravioleta, raio x e raio gama estdo acima da faixa de frequéncia visivel e o raio

infravermelho, micro-ondas e ondas de radio estao abaixo (21).

A distribuicdo da lumindncia no campo de visao influencia no nivel de
adaptacdo dos olhos, o qual afeta a visibilidade da tarefa. Uma adaptacdo bem
balanceada da luminancia € necessaria para ampliar a acuidade visual (nitidez da
visdo), a sensibilidade ao contraste (discriminagcdo das diferencas relativamente
pequenas de luminancia) e a eficiéncia das fungbdes oculares (como acomodagéo,

convergéncia, contracdes pupilares, movimento dos olhos etc.) (22).

A distribuicdo de luminancias variadas no mesmo campo de visdo também
afeta o conforto visual e convém que sejam evitadas. Luminancias muito altas podem
levar ao ofuscamento e contrastes de luminancias muito altos causam fadiga visual
devido a continua readaptacao dos olhos. Luminancias muito baixas e contrastes de
luminancia muito baixos resultam em um ambiente de trabalho sem estimulo e tedioso
(22).

lluminédncia é a razdo entre o fluxo luminoso emitido por uma fonte e a
superficie iluminada a certa distancia da fonte e € medida em Lux (Lx). A iluminancia
nao é visivel e pode ser medido com o auxilio de um luximetro. A iluminancia e sua
distribuicdo nas areas de trabalho e no entorno imediato tém um maior impacto em
como uma pessoa percebe e realiza a tarefa visual de forma rapida, segura e
confortavel. Para lugares onde a area especifica € desconhecida, a area onde a tarefa
ocorre é considerada a area de tarefa. Convém iluminancia aumentada em situagdes
que: contrastes excepcionalmente baixos estdo presentes na tarefa; o trabalho visual
seja critico; a correcdo dos erros seja onerosa; a exatidao e produtividade sejam
importantes; ou a capacidade de visao dos trabalhadores esteja abaixo do normal
(22).

Na sala de cirurgia, segundo NBR 8995-1, niveis de iluminancia mais elevados
sdo exigidos como no caso da cavidade cirurgica com previsdo de 10.000 lux até
100.000 lux. Para amenizar o desconforto gerado pela predominéancia do vermelho na
tarefa cirurgica, € recomendado usar no entorno cores complementares como o verde

ou azul, utilizados nos campos cirurgicos e roupas da equipe cirurgica (22).
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E também recomendado para o teto da sala cirdrgica a reflectancia acima de
90%, para paredes acima de 60% (com cores claras e lavaveis) e para o piso entre

20-30%. Os equipamentos cirurgicos devem ser foscos para evitar reflexos (22).

3.5 PADRONIZACAO FOTOGRAFICA

PADRONIZAGCAO NA MEDICINA

As primeiras documentagdes fotograficas ndo seguiam nenhum padrdo. Os

registros assemelhavam-se, em estilo, aos retratos classicos da época (7).

Convencgdes na fotografia clinica moderna como uso de fundo liso, preservagao
da identidade do paciente e close-up da area de interesse nao foram definidas antes
de 1890 (7). O uso dos espelhos nas fotografias oportunizou o destaque da
deformidade e diminuicdo de custos de producdo, uma vez que tornava possivel

pontos de vistas distintos com a mesma fotografia (7).

PADRONIZACAO DA FOTOGRAFIA PRE E POS OPERATORIA NA
CIRURGIA PLASTICA

O registro médico antes e ap0s as cirurgias plasticas seguem normas, nos EUA
da Plastic Surgery Educational Foundation com o objetivo de alcangar acuracia na
comparagao entre imagens dos pacientes em periodos pré-operatorios e pos-
operatorios (23,24). DiBernardo et. al., em 1998, enfatiza que as fotografias clinicas
devem ser sempre tomadas com a mesma lente da camera, lente de configuragao,
iluminagao e posigao do paciente para garantir a reprodutibilidade e permitir validade

prévia e comparagdes pos-operatoérias (25).

Técnicas para melhor comparar as fotografias pré-operatoria e pos-operatorias,
na cirurgia plastica tém sido sugeridas para prevenir ou decodificar os resultados
enganosos provocados como, por exemplo, de alteragdes posturais da cabega ou do

plano da camera (26).

Fotos pré-operatorias de alta qualidade no nariz sdo de vital importancia no
planeamento na rinoplastia, na comparacao de resultados e na demonstracdo dos
resultados cirurgicos. Para produzir fotografias de alta qualidade, € essencial
padronizar a iluminagao, posicionar corretamente o paciente em vistas padrao, evitar

a distorcéo da lente, e de manter disténcias consistentes “camara-assunto” (27).

15



Gherardini et. al., em 1997, propuseram padronizagdo nas fotografias dos
pacientes antes e depois da cirurgia para evitar, por exemplo, analises pouco precisas

de resultados como falsa melhora de dermolipodistrofias (28).

3.6 FOTOGRAFIA INTRAOPERATORIA

MOTIVACAO E DIFICULDADES

O registro fotografico ainda € um assunto pouco explorado dentro da literatura
médica apesar da grande importancia que esses registros tem. Em uma revisao
sistematica feita por Gaujoux em 2016 e publicada no Journal of Surgical Research,
apenas 5 artigos retornaram com resultados relevantes sobre fotografia

intraoperatdria (29).

A fotografia e video intraoperatério servem para variadas fungdes, tanto de
ensino quantos legais. Dentre as principais finalidades, destacam-se, publicagdes
académicas e protocolos de pesquisa, questdes meédico-legais, material de estudos
de médicos e residentes em formacao, avaliagao do proprio meédico e explicagao e
educacéo de novos pacientes (30). Para o cirurgido traz a possibilidade de rever os
cada passo cirurgico importante e, especificamente no caso da cirurgia plastica,
compara-los com os desfechos. E uma ferramenta importante para constante revisao

critica dos resultados (30).

A fotografia médica em geral difere dos outros campos da fotografia em varias
maneiras. Enquanto os demais ramos enfatizam na parte artistica e fardo o necessario
para alcangar resultados esteticamente agradaveis; a fotografia médica reque
imagens limpas e sem alteragdes, retratando de forma mais fiel possivel a realidade.
Alguns casos podem ser visto apenas uma vez na careira do médico e devem ser

registrados com a maior precisao e veracidade possiveis, de forma padronizada (31).

Apesar de algumas instituicbes contarem com servigos de video e fotografia
especializados, eles sdo caros e requerem pessoas adicionais, 0 que aumento e
trafego de pessoas e equipamentos na sala cirurgica, potencialmente comprometendo
a esterilidade. O fotégrafo tem muitas vezes um campo visual limitado do
procedimento, seja pelo posicionamento do cirurgi&do ou evitar a contaminagao do
campo cirurgico (32). Um fotégrafo fora do campo cirurgico, mesmo que profissional,

raramente consegue o0 mesmo ponto de vista do cirurgido (30,33).Além disso, um dos
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maiores empecilhos ao registro fotografico adequado é o tempo que é dispendido com

cada fotografia, que acaba por aumentar o tempo cirurgico (4).
TECNICA E CUIDADOS DA FOTOGRAFIA INTRAOPERATORIA:

O primeiro passo deve ser decidir quem sera o responsavel pelas fotografias
durante o ato cirurgico. Imagens mais consistentes e de maior qualidade podem ser
obtidas se o mesmo fotografo for responsavel por fotografias em todos os periodos.
Selecionando uma pessoa diferente para registrar as fotografias em cada
procedimento é improvavel que se tenham imagens uteis, mesmo com o0s
equipamentos mais avangados (4). O fotdégrafo deve estar adaptado ao ambiente,
procedimento e anatomia pertinente (29).0 cirurgido € o mais indicado para o registro
fotografico, entretanto, ndo disponivel, um médico em treinamento ou um assistente
podem ser uma alternativa aceitavel. Um fotografo fora do campo cirdrgico, mesmo

que profissional, raramente consegue o mesmo ponto de vista do cirurgido (30,33).

E imprescindivel destacar que o registro fotografico ndo devera de forma
alguma comprometer a esterilidade do procedimento e o tempo cirurgico. Uma forma
comumente utilizada é a reserva de alguns pares de luvas extra para que o cirurgiao

vista, faca o registro fotografico e retire a luva (4).

Humphrey sugere que o uso de uma cadmera DSLR com lente macro de 60mm
e flash em anel, selecionando uma abertura do diafragma de /32, a velocidade do
obturados em 1/100 segundo, em modo manual e ISO 200 € o mais indicado para
registros intraoperatorios. Salienta ainda que o foco deve ser feito manualmente,
assim o cirurgido pode decidir o objeto em destaque, e ndo a maquina. A abertura do
diafragma entre /22 e /32 mantém uma profundidade de campo adequada para esta
finalidade (4).

A fotos devem ser padronizadas em posi¢ao e distancias, requerendo pouca
ou nenhuma alteragdo nos ajustes das cameras. Em geral, as melhores fotografias
sdo em campos restritos, recortadas e com close-up proximo. Isso enfatiza o sujeito
e elimina as distragbes do campo cirurgico e arredores (4). As lentes com zoom podem
ser um transtorno mais que uma vantagem na fotografia médica devido ao fato que
as fotos devem ser batidas a mesma magnificacdo para evitar distorgbes
caracteristicas da distancia focal obtida, especialmente quando comparadas fotos de

pré e pos-operatorio (4).
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Campos cirurgicos novos, da cor azul ou verde, distraem menos para o fundo
das fotos. Cuidados deve ser tomado para que o campo cirurgico esteja com o minimo
de sangue possivel, uma vez que sangue em excesso absorve grande quantidade de

luz, prejudicando o acerto da exposic¢ao (4).

Manter os dedos e o minimo de material metalico no campo fotografico € outro
cuidado fundamental. O uso de ganchos e retratores podem ser necessarios em
alguns momentos do procedimento e s&o aceitaveis, desde que limpos. Marcas na
pele ou nos campos cirurgicos e 6rgaos chave (orelhas, olho, sobrancelha, boca)
podem ajudar o cirurgido ou o0 a pessoa que esta vendo a foto a se orientar quanto a
posicionamento e tamanho da lesdo, assim como cotonetes para destacar pontos
importantes e réguas para escala de tamanho. Devido a grande diversidade de
procedimento e achados, ndo existe um posicionamento padrdo para fotografia
intraoperatoria. Pontos de rotina para fotografia (por exemplo, em um mesmo

momento do procedimento) podem ser uteis para o cirurgido (4).

A profundidade de campo ¢é a area da fotografia em que o foco estara adequado
e € distribuido aproximadamente em um terco a frente e dois tergos atras do plano
focal. A profundidade campo € um conceito importante, especialmente quando se

trabalha em cavidades ou em modo macro (34).

O objeto a ser fotografado deve estar centralizado, vertical e ortogonal ao
campo cirurgico com uma escala linear, para evitar erro de perspectiva — eixo

craniocaudal deve estar vertical (29).

Algumas rotinas importantes devem ser seguidas no registro de fotografia

intraoperatoria, de acordo com Gaujoux (29):

— usar sempre a mesma camera;

— remover acessorios desnecessarios;

— sujeito centralizado;

— fotografo habituado com as rotinas e anatomia;

— distancia de fotografia de 80cm e lentes com distancia focal entre 80 e
100mm;

— zoom optico preferido ao zoom digital;

— flash deve ser evitado e a luz cialitica usada no lugar;

— balancgo de cores deve ser feito manualmente;
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— areas de interesse no centro da foto;

— campo cirurgico seco e limpo;

— retirar instrumental de metal desnecessario;

— incluir elementos anatémicos chave;

— ISO menor que 400;

— autofoco no modo “single point AF” (ponto unico);

— velocidade do obturados acima de 1/100;

— abertura do obturador pequena (abaixo de /8);

— imagens gravadas em formato RAW e/ou JPEG;

— proteger a privacidade do paciente quando possivel;
— termo de consentimento informado aplicado antes do procedimento
autorizando o registro fotografico;

— guardar imagens em computador seguro e protegido.

MODELOS PROPOSTOS

Existem diversos relatos na literatura de métodos de fotografia intraoperatoria.
Grande parte das publicagbes é baseada na experiéncia e opinido do autor, sem grupo

comparativos e em um pequeno numero de pacientes (4,35-41).

Tavares descreve a utilizagdo de uma capa a prova de agua em uma camera
fotografica digital, permitindo ao proprio cirurgido registrar as diversas etapas
cirurgicas sob o seu préprio angulo de visao. As principais vantagens do meétodo sao:
assegurar a qualidade das imagens, dispensar a necessidade de colaboradores
externos, minimizar o tempo gasto para o registro, reduzir o custo, minimizar os riscos

de infecgao e assegurar o fiel registro fotografico dos procedimentos (37).

O uso de protetores aquaticos de policarbonato, produzidos especificamente
para cada tipo de camera, esterilizados foi descrito por Graca-Rabasco e
colaboradores com a finalidade de reduzir custos e tempo de cirurgia. Esses
protetores sao esterilizados a frio, como em gas peroxido de hidrogénio. A camera é
utilizada com qualquer outro material cirurgico, fazendo parte da mesa de instrumental

e podendo ser levada ao campo cirurgico (33).
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Diferentes relatos de uso da camera portatil GoPro® (Woodman Labs, Half-
Moon Bay, California, USA) estao presentes na literatura (32,39—43). Sandri et al faz
um breve relato do uso de camera GoPro Hero 2® para montadas na cabeca do
cirurgido para gravagao dos meédicos em treinamento (44). Bizzoto sugere
configuracdes de uso para GoPro® como uso de luzes néo cialiticas, modo de visdo

estreito da camera, resolucéo de 1080p e 30 FPS (40).

Nair e colaboradores adaptaram uma camera tipo GoPro® para cirurgias
periorbitais. Salienta que o uso da cadmera ndo traz nenhuma dificuldade para o uso
concomitante de lupas cirurgicas. O disparo das fotografias é feito pela enfermeira

assistente atras de um dispositivo portatil conectado sem fios com a camera (45).

Modificagdes na lente da camera, usando lente de 8,5mm /3.2 com filtro pra
raios infravermelhos auxiliam em um melhor ajuste da disténcia focal na posi¢céo de
trabalho (42).

O uso da GoPro® na sala de cirurgia possui limitagdes. Fotos superexpostas
devido a posi¢cédo da cabeca, angulo e intensidade de iluminacéo cialitica e posicéo
das extremidades sdo um problema frequentemente encontrado. A meia-vida da
bateria varia de acordo com qualidade da fotografia ou filmagem e em média fica em

torno de uma hora e meia, o que pode ser curto para alguns procedimentos (32).

Além do uso acoplada na cabega do cirurgido, a camera GoPro® pode ser
usada acoplada ao foco cirurgico, por ventosas ou garras, e ligada a um monitor
externo via cabo HDMI (high-definition multimedia interface) para facilitar o uso pelo
cirurgido e a visualizagao imediata das imagens. Nesse caso também & sugerido uma
adaptacao da lente para uma de 25mm para magnificagédo. Tal sistema de fotografia

proposto tem um custo de aproximadamente 600 dblares americanos (43).

O dispositivo da Google chamado de Glass® foi introduzido em 2013 em uma
edicdo limitada de 8.000 aparelhos a um custo de 1.500 ddlares americanos. Ele
possui uma cédmera de 5 megapixel para fotografia e grava videos em 720p (41). O
dispositivo foi disponibilizado para grupos com interesse para utilizagdo em pesquisa
(38). Diferentes projetos utilizando o Glass® em cirurgias foram colocados em pratica,
alguns com uso isolado e outros em comparagdo com outros dispositivos,

especialmente a cadmera GoPro® (38,39,41).
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Alguns pontos levantados pelos pesquisadores foi a baixa qualidade das fotos
devido as condi¢cdes de iluminacdo a dificuldade de posicionamento da cabeca
fotografia (posicdo da cabecga frequentemente ndo acompanha a posigéo dos olhos),
curta duragédo da bateria em filmagens e a impossibilidade do uso concomitante de

lupa cirurgica (38,39,41).

Quando comparados os dispositivos do Google Glass® e GoPro®, Paro e
colaboradores chegaram a conclusao que a GoPro® apresenta uma qualidade melhor
de imagem e duracdo da bateria, com maiores possiblidades de controle de imagem
e exposicdo. O Google Glass®, por outro lado, se mostrou mais confortavel e leve

para uso durante o procedimento (41).

Dentre todas publicacdes sobre o tema, certamente o trabalho desenvolvido
por Gaujoux e colaboradores merece destaque. No estudo, os autores compararam
trés tipos diferentes de cameras usadas no registro de fotografias intraoperatérias em
modelo experimental: cdmera de um celular (iPhone 4S®, Apple Inc, California);
camera intermediaria estilo bridge camera (Lumix DMC-FZ200®, Panasonic, Japan);
e uma camera profissional estilo SLR (EOS 5D mark [I®, Canon, Japan, com lentes
EF USM 85mm f/1.8), Canon. Os autores simularam o ambiente intraoperatorio, e
descrevem as condi¢des de iluminacdo da sala cirurgica produzidas pela luz
fluorescente da sala; luz satélite focada no campo operatério com uma temperatura
de cor de 3800 K através de LED (luz cialitica) ou flash (29).

Gaujoux et. al. avaliaram fotografias em um ambiente cirdrgico simulado e
compararam a qualidade de imagem quanto alguns quesitos. A imagens foram
registradas por um fotégrafo profissional. Seu estudo mostra grande potencial no
auxilio no entendimento dos fenbmenos que ocorrem no ambiente intraoperatorio e
submetidos a documentacédo fotografica. A luz fluorescente fornecida na sala foi de
164 lux. As luzes cialiticas do foco cirurgico forneceram 21920 lux — mais de cem

vezes mais intensa que a luz ambiente (29).

Das conclusdes obtidas, os autores propuseram algumas recomendacgdes para
configuracdo da fotografia intraoperatoria, dentre as quais se destacam: sujeito
sempre centralizado na foto, distédncia do objeto de 75cm para lente de 80 e 100mm,
preferir zoom optico, evitar flash, usar luz cialitica, balanco de cor manual sempre que

possivel, evitar superficies molhadas no campo, incluir marcos anatdmicos no
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enquadramento, ISO menor que 400, velocidade do obturador maio 1/100s e abertura

do diafragma pequena (menor /8) (29).

3.7 ESPECIFICACOES DAS CAMERAS FOTOGRAFICAS ESTUDADAS

CAMERA DO TELEFONE CELULAR

Para representar os equipamentos com a camera do celular foi utilizado o
modelo Samsung Galaxy S7®. Possui sensor dual pixel de 12 megapixels, lente de

26 mm e resolugao de 4290 x 2800 pixels.
CAMERA POINT & SHOOT AUTOMATICA

Para representar as fotografias com céameras comuns (Point & Shoot) foi
utilizada a Canon PowerShot A640®. Ela possui um sensor CCD, 10 megapixels,
7.18mm por 5.32 mm. Lente de 7.3-29.2mm.

A profundidade focal da lente € de 35 a 140mm. A faixa de abertura vai de /2.8
a f/4.1. Resolugao de 3648 x 2736 pixels. As configuragdes foram deixadas em modo

automatico
CAMERA POINT & SHOOT MANUAL:

Para representar as fotografias com céameras comuns (Point & Shoot) foi
utilizada a Canon PowerShot A640®. Ela possui um sensor CCD, 10 megapixels,
7.18mm por 5.32 mm. Lente de 7.3-29.2mm.

A cémera Point & Shoot com configuragdes manuais, realizadas por um
fotografo profissional, e personalizadas para o ambiente cirurgico durante estudo

piloto prévio.

As configuragdes foram abertura de 4, tempo de exposi¢do 1/400, ISO 200,

distancia focal 7,3mm, f/4.
CAMERA PROFISSIONAL:

Para representar as cameras DSLR foi utilizada a Sony DSLR-A230® com
lentes 18-55mm / F3.5-5.6. Possui sensor CCD de 23,6 x 15,8 mm de 10.2

megapixels. As configura¢des foram deixadas em modo automatico.
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4, JUSTIFICATIVA

A fotografia intraoperatoria € extremamente importante no meio médico, pois
registra um momento unico, que n&o podera mais ser repetido. A sala de cirurgia
torna-se um ambiente adverso a fotografia devido as condigbes distintas de
iluminagao, ao dinamismo do processo cirurgico, as restricdes do ambiente estéril e
ao enquadramento fotografico dindamico. Estas dificuldades impactam de maneira
negativa a qualidade da documentacgao fotografica. Nao ha até o presenta momento

uma técnica padrao-ouro para o registro de imagens.

Neste sentido, justifica-se o desenvolvimento do trabalho com a finalidade de

avaliar qual o melhor método para obter essas fotografias com a maior qualidade.
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5. OBJETIVOS
5.1 OBJETIVO GERAL

Analisar a qualidade da fotografia com diferentes tipos de maquinas

fotograficas sob luz ambiente e do foco cirurgico.

5.2 OBJETIVO ESPECIFICO

- Comparar o conceito geral e mediana das fotografias capturadas com quatro
tipos de camera (camera do telefone celular, camera tipo point & shoot em modo
automatico, camera tipo point & shoot em modo manual e camera profissional DSLR

em modo automatico) sob a luz do foco cirurgico;

- Comparar o conceito geral e mediana das fotografias capturadas com quatro
tipos de camera (camera do telefone celular, camera tipo point & shoot em modo
automatico, camera tipo point & shoot em modo manual e camera profissional DSLR

em modo automatico) sob a luz do foco cirurgico;

- Comparar o conceito geral e mediana das fotografias capturadas com trés
tipos de cameras diferentes (camera do telefone celular, camera tipo point & shoot em
modo automatico e camera profissional DSLR em modo automatico) sob a luz

ambiente;

- Comparar a qualidade da fotografia capturada com cada camera (cadmera do
telefone celular, cdmera tipo point & shoot em modo automatico, camera tipo point &
shoot em modo manual e camera profissional DSLR em modo automatico) quanto a

quesitos pré-determinados de foco, exposigado (subdivido em superexposicédo e

subexposigao), nitidez, profundidade de campo e granulagéo;

- Comparar a qualidade da fotografia capturada entre a luz ambiente e a luz do

foc cirurgico dentro de cada uma das trés cédmeras (cadmera do telefone celular,

camera tipo point & shoot em modo automatico e camera profissional DSLR em modo

automatico .
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ARTICLE

COMPARISON BETWEEN INTRAOPERATIVE PHOTOGRAPHIC RECORDING
METHODS
Santos Neto FC, Oliveira MP, Amantea SL

ABSTRACT

The intraoperative photographic record is still an unexplored subject within the
medical literature, despite the great importance that these records have. Intraoperative
photography and video serve a variety of functions, both teaching and legal. We
propose the evaluation of different methods of intraoperative photographic recording

in different lighting conditions.

Descriptive study comparing four types of photographic cameras in two lighting
modalities within a surgical room. Photos were evaluated by specialists regarding
quality photography requirements. For statistical analysis, the Mann-Whitney U test
and the Kruskal-Wallis test were used to compare the groups. Values for p<0.05 were
considered statistically significant.

Overall, there was a difference between the camera scores (p <0.001). Point &
shoot auto mode and professional cameras, point & shoot auto mode and cellphone
cameras and professional and cell phone cameras had the same median. The highlight
may be that the cell phone camera had a median (average place order) of the test a
little higher compared to all other cameras. The main difference is that the point &

shoot manual mode presented a lower score than the other three cameras (p <0.001).

By the present study, we can also infer that there is no difference in making

photographs with professional cameras, common cameras or the cellphone cameras
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when they are configured in automatic mode. Using a cell phone to register photos can
be a practical, financially acceptable alternative, without the need for specialized
personnel to configure and manipulate it and maintaining quality in the photographic

records.

INTRODUCTION

Medical photography has existed for about 150 years, when Alfred Donne
produced the first images applied to the activity." Since then, the photographic
documentation in surgery is of fundamental importance for its good practice and

arouses interest in several moments of the operative act.’

Preoperative photography is useful as a reference point of the case, as a
coadjuvant in clinical examination, as an aid in surgical planning and in the conduction
of surgery in an operating room. Postoperative photography is used for educational
purposes, research, documentary medical records and legal justification.? However,
the intraoperative photographic documentation has different characteristics from the
others mentioned above. It has the opportunity to demonstrate a dynamic series of
unique events inherent to the surgery in an operating room. In this way, the
intraoperative photographic documentation allows the documentation of the
procedure, assists in the education of surgeons in training and specialists, subsidizes
research and also contributes to individual technical improvement.? The digital age
made it possible for surgeons to access skilled photographic equipment and to have a

higher capacity for storing high quality images. 2

However, in the operating room there are environmental conditions that are not

found in a photographic setting linked to the medical practice.® The need to adapt to
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the different lighting conditions, the dynamic of the surgical process, the restrictions
imposed by the sterile environment and the obstacles in the photographic framing
produce difficulties that negatively impact both, the operative time and the asepsis

conditions, as well as the very quality of photographic documentation.3#

Photographic medical documentation requires clean, unchanged images, fitting as
closely as possible to reality. Frequently, it portrays a single and unique event, so they
must be recorded with the highest precision and accuracy, within a standardized
technique.® Despite its importance, the intraoperative photographic record is still little
explored within the medical literature. A recent systematic review by Gaujoux et al.

identified only five articles with relevant results on the topic.®

Systematic recording of photographs during surgical procedures brings benefits
both to the patient and surgeon. In addition, allowing a review of the surgical steps it

is possible to compare outcomes resulting from the act.®

Adverse lighting conditions, which can reach more than 100,000 Lux below the
surgical focus, is one of the major adversities imposed for the photographic record.”
Some institutions may have their own specialized video and photo services. However,
they are expensive and result in the presence of more people in the operating room, a
traffic that can compromise the standards of asepsis and sterility. In addition, the
photographer often works with a limited view of the procedure, whether due to the
position of the surgeon or the need to avoid contamination of the surgical field.28 An
intraoperative field photographer must be adapted to the surgical environment, have

notions of the procedure performed and the anatomy pertinent to the case.®

Therefore, we delineated a study with the objective of evaluating different methods
of photographic registration made by the surgeon in a simulated intraoperative field

under different lighting conditions.
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METHODOLOGY:

Design and Field of Study

The research was developed in the operating theater of the Hospital da
Crianga Santo Antdnio (Santo Anténio Children's Hospital), part of the Hospital
Complex of the Santa Casa de Misericordia of Porto Alegre, in Porto Alegre, Brazil.
The study was structured in a prospective and controlled way, with simulated model

interventions.

The surgical room in which the experiment was conducted measured
approximately 30m? and had direct and indirect artificial lighting. It was part of a set of
six operating rooms in the referred hospital. The phases of experimentation were
planned in advance and the operating room had its use blocked, in the shift of the

activity, to be exclusively dedicated to the interests of the research.

Identification of models and photographic record

Six dolls with different color and texture patterns were selected to be used in
photographs in the operating room environment, with a surgical table and operative

fields under lighting conditions similar to those used in surgical procedures.

Each of the six models was photographed by four different types of cameras in
different positions (fontal and profile), focal distance (focused and panoramic) and
lighting conditions (with ambient light and surgical focus). The cameras have been
selected to represent the main devices available on the market: a Canon ® point &
shoot camera (Powershot A640 model), a Samsung SM-G930F cell phone camera
(model S7) and a professional DSLR Sony DSLR A230 camera. In addition, the

Canon® Powershot A640 model was manually adjusted (manual mode) by a specialist

29



in photography to perform photographic recording under the surgical focus. The
manual configurations were: aperture 4, exposure 1/400, ISO 200, focal length 7,3mm,

fl4.

All photographs were taken by a single plastic surgeon with experience in
acquiring intraoperative field images for his individual records. The photographs were
taken in the same surgical environment under the two lighting conditions. At the end,
each camera on automatic mode has taken 48 shots and the camera on manual has

taken 24 shots, totaling 168 photos.

Lighting conditions:

The photographs were taken under two different lighting conditions. All four
cameras recorded the photographs with the illumination of the surgical focus. Under

ambient light, the camera with fixed setting manually adjusted was not used.

A lux meter measured the intensity of light at the place where the dolls were
positioned. In the light under the surgical focus, the calibration was 132,482 LUX and

under the ambient light, the calibration was 235 LUX. (Fig. 1)
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Fig. 1: Distribution of the ambient light of the operating room and the surgical focus.

Photo quality evaluation:

All photographs were randomized and renamed to sequence numbers,
following a randomization process with a specific computer application

(www.randomization.com).

The photographs were submitted for expert photographic evaluation. The
evaluator was blinded and it was not possible to identify which photograph belonged
to each camera. The specialist evaluated the quality of the photographs and assigned
grades from one to five for each requirement: framing, focus, exposure (subdivided

into superexposed and underexposed), sharpness, depth of field and granulation.

For each photo, the question "Looking at the photograph as a whole, what is

the concept you would attribute to it?" were answered. This score was compared with
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the median of the other items to verify the consistency of the evaluator. All photos were

evaluated on the same high-resolution monitor and in compressed JPEG format.

Statistical analysis:

A descriptive analysis was performed with frequency distribution analysis (mean
and standard deviation, median and interquartile 25-75 and minimum and maximum
values). The Kolmogorov-Smirnov test was used to test the hypothesis of adherence
to the normal distribution. For comparison of non-parametric data, the Mann-Whitney
U test and the Kruskal-Wallis test were used to compare the median between four
independent groups (between cameras). Statistically significant values were
considered for all analyzes, p <0.05. The analyzes were processed in the statistical
software SPSS for Windows in its version 22.0.

RESULTS

A total of 168 photographs were recorded, considering exposure in different
lighting scenarios. Table 1 shows a detail of the distribution of the number of photos

taken per camera individually and the lighting scenario used.

Table 1: Distribution of photo number by camera type and lighting condition.

Surgical Focus Light Ambient light

Cell Phone Camera 24 photos Cell Phone Camera 24 photos
Point & Shoot Camera Point & Shoot Camera

24 photos 24 photos
Auto Mode Auto Mode
Professional camera 24 photos Professional camera 24 photos
Point & Shoot Camera Point & Shoot Camera

24 photos No photos
Manual Mode Manual Mode
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The general median among the cameras was compared using the Kruskal
Wallis test. Overall, there was a difference among camera scores (p <0.001). To verify
which cameras presented the highest attributes, a multiple comparison was performed.
The main difference is that the Point & Shoot Camera Manual Mode presented lower
photo quality compared to the other three cameras (p <0.001). The Point & Shoot
Camera Auto Mode and the cell phone camera had similar attributes (p=0.648). The
cell phone and the professional cameras were also similar (p = 0.181). The Point &
Shoot Camera Auto Mode and professional cameras were the ones that presented the
highest similarity of comparison (p=1,000).

In figure 2, the graphical representation of the individual attributes of each
camera in a comparative way was shown. The observed difference was centered only

on the camera configured manually, with fixed standards.
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Figure 2: Box-plot with individual attributes (medians) of the different cameras.

An analysis was also carried out by individual requisites, that is, the areas of
evaluation of the specialist considered for analysis of the quality of records. For the
framing, the cameras with the highest attributes were the cell phone and the point &
shoot cameras, with no difference between them against this attribute (p=0.936). The
point & shoot cameras presented better framing than the professional camera
(p=0.003). In the same way as the cell phone camera, which showed a better framing
compared to the professional camera (p <0.001).

For the other domains of evaluation: focus, overexposure, underexposure,
sharpness, depth of field and granulation, there was no differences between the cell

phone, point & shoot and professional cameras. Here, again, the point & shoot camera
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with manually adjusted settings presented lower performance compared to the other
three devices (p <0.001).

Comparing light exposure to the surgical focus and ambient light (Table 2), was
found statistically significant differences between the three devices evaluated:
automatic point & shoot (p=0.004), cell phone (p<0.001) and professional (p<0.001).
The photographic record in ambient light always presented higher attributes (better
image quality). In this scenario, the manually configured camera could not be tested,
because it is programmed with fixed parameters for photographic recording only with

light exposure of the surgical focus.

Table 2: Comparison of medians (grades) between surgical focus and ambient light

considering the same camera.

Average Mann-  Sig.

Light No places (order) Whitney (P)
Point ‘n Surgical focus 24 18.81
Shoot Auto  Ambient light 24 30.19 151.50 0.004
Mode Total 48
Cell phone  Surgical focus 24 16.81
Camera Ambient light 24 32.19 103.50 <0.001
Total 48
Professional Surgical focus 24 17.42
Camera Ambient light 24 31.58 118.00 <0.001
Total 48
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Considering the luminous exposure of the surgical focus, the cell phone and the
automatic point & shoot cameras presented higher attributes, without statistically
significant differences between them. The manually configured camera presented
lower attributes when compared to the other three cameras (p<0.001) - Table 3.

For an exposure to ambient light, the cell phone camera was the device with the

highest attributes when compared to Canon (p<0.02) and Sony (p<0.03) cameras.

Table 3: Comparison of medians (grades) between the cameras considering surgical

focus and ambient light.

Average Kruskal Sig.
Camera No places (order) Wallis (P)
Surgical focus  Point & Shoot Camera 24 57.27
Auto Mode
Cell phone camera 24 60.96
26.83 <0.001
Professional camera 24 51.27
Point & Shoot Camera 24 24.50
Manual Mode
Total 96
Ambient light Point & Shoot Auto 24 31.38
Cell phone camera 24 45.98 8.7 0.012
Professional camera 24 32.15
Total 72

Comparing the surgical focus with ambient light, the median on all cameras

was better at ambient light. All attributes, when compared individually, had better
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evaluations with ambient light (p<0.01), except for the framing, in which there was no

change.

DISCUSSION

It is possible to obtain an intraoperative field record using different devices. The
images generated with automatic adjustment devices seem to have the preference of
the users when compared to the devices with manually adjusted settings. However,
recording the desired image in the intraoperative field does not guarantee quality and

similarity among the most frequently used equipment.

Luminous exposure to surgical focus continues to be an important impediment
to record quality. All images generated in ambient light, regardless of the device used,
presented better photographic quality when compared to the influence of exposure
through the surgical focus. By the technological evolution of these devices, manual
adjustments establishing fixed configurations do not seem to add any benefit to the
quality of the photo, since they presented an evaluation with smaller global attributes
in all the questions compared in our study. This may be due to the variation of positions
of the models or the incidence of the surgical focus in different photos. It is possible
that the camera needs a new configuration on the manual settings for each

photography, which may be not possible in these circumstances.

In a scenario of exposure to ambient light, cell phones seem to present greater
attributes to the quality of the photo, without considering other potential benefits related

to practicality, portability and cost.

Although there were reports in the literature addressing methods and proposals

for systematization of intraoperative photographs, these have been based at the
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expense of individual experiences and opinions, with a small number of patients and

without the appropriate methodology.3°-'°

More recently, some initiatives have been proposed to evaluate the GoPro
portable camera (WoodmanLabs, Half-MoonBay, California, USA)%'3-'® and the
Google device called Glass.'?'315 Some points have been stressed by the researchers
when using such devices equipped with more modern technology. The photos are of
poor quality due to lighting conditions, difficulties in positioning the head at the time of
photographic recording (head position often does not match the position of the eyes),
short battery life while shooting and the impossibility of concomitant use of surgical
loupes.'?"315 Thus, such devices do not seem to add benefits to conventional image

acquisition techniques.

More elaborate devices, adapting the imaging unit near the surgical field and
remote starting by varied commands, are found in sporadic reports and are still far

from being considered a solution.'® 1°

Humphrey and colleagues suggest the use of a professional machine with
individually configured settings. They suggest the focus must be done manually, so the
surgeon can decide on the highlighted object, and not the machine. Aperture of the
diaphragm between 22 and f32 would maintain a depth of field suitable for
intraoperative photographs.® The manually configured camera on the present study did
not perform better than the other devices. Critical analyses of the data highlight the
fact that the luminance of the surgical room evaluated by Humphrey was 21,920 lux
and, in the present study, was 132,000 lux. This overexposure of light was an important
factor to difficult the adjust of the equipment correctly, both in manual and automatic

mode.
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Despite the importance of the intraoperative photographic record, there is not
an ideal standard or a systematized technique considered unequivocally superior.
Gaujoux and colleagues demonstrated the lack of data through a systematic review
(last 10 years - Medline via PubMed) using the following search strategy for MESH
and non-MESH terms: (picture OR photography) AND (clinical OR surgery OR
intraoperative) AND (guide OR guideline). After reviewing the abstracts, only those
related to intraoperative photography were selected. Of 1029 articles obtained by the

research, after the inclusion of the selection criteria there were only five left.®

The present data do not show differences in the quality of photographs between
an ordinary camera, a professional camera and a cell phone camera, despite some
recommendations against the use of cell phone cameras or other favorable to the use

of professional devices.?2°

The professional camera seems to be harder to frame the pictures. This is
probably related to the fact that the LCD screen present in the cell phone and point &
shoot camera facilitated the framing. Looking direct into the viewfinder made the
framing harder due to the perpendicular positioning the object and the distance

needed.

When considering the lighting conditions, whit exception of framing, all cameras
performed better in the evaluated items under the ambient light. This may suggest that,

whenever possible the surgical focus may be turned off to register the photography.

Of all the devices evaluated individually, the cell phone camera presented
greater ease of framing. This can be related to the size of the equipment and screen,
facilitating the framing even in adverse positions, which if added to other characteristics
(portability, access, cost) can make this device an interesting alternative for

intraoperative registration, mainly outside exposure to the lighting of the surgical focus.
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In this regard, to obtain better quality photographs, turning off the surgical focus at the

time of photographic registration improves the evaluation of image related issues such

as exposure, sharpness, depth of field and granulation.
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7. CONCLUSAO

Podemos inferir com os dados do presente estudo que, em termos de qualidade
geral da fotografia, entre as cdmeras estudadas, a camera point & shoot configurda
manualmente apresentou o pior desempenho, sendo o desempenho das demais

cameras, semelhante.

Quando analisados os quesitos invidualmente, a camera DSLR parece
apresentar maior dificuldade de enquadramento do campo estudado. Nos demais
queistos (foco, exposi¢ao, nitidez, profundidade de campo e granulagdo), a camera

Point & Shoot configurada manualmente apresentou as piores avaliagdes.

Comparando as diferentes condigdes de iluminagdo, conclui-se que fotografar
com a luz ambiente produz fotos de melhor qualidade que fotografar sob a luz do foco
cirurgico. Quando fotografado na luz do foco cirurgico a camero do telefone celular e
camera Point & Shoot no modo manual fizeram fotos melhor. Na luz ambiente, a

camera do celular teve foto mais bem avaliadas.
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9. ANEXOS
9.1 ANEXO 1: NORMAS PARA SUBMISSAO NO PERIODICO
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as selected ideas and innovations, letters, viewpoints, video plus, and case reports,

are invited for publication.

SUBMISSION OF MANUSCRIPTS

All new manuscripts for consideration need to be submitted online through PRS’
Editorial Manager at: http. Authors must have an e-mail address at which they may be

reached. We recommend adding PRS@plasticsurgery.org to your contacts to avoid

missing any correspondence.

Contact Us:

Rod J. Rohrich, M.D.
Editor-in-Chief

Phone: 469-801-4400

Fax: 847-709-7534

e-mail: PRS@plasticsurgery.orq

rireditor prs@plasticsurgery.org

EDITORIAL POLICIES

48



Decisions concerning editing, revision, acceptance, or rejection of any manuscript are
made by the Editor based on the reviews of the associate editors and guest reviewers.
Editing may include shortening an article, reducing the number of illustrations or tables,
or changing the paper’s format. Accepted articles may appear with an invited written
or video discussion, CPT Coding column, Psychosocial Insights column, or outcomes,

safety, Journal Club, hot topics designations if the Editor so desires.
Ethical Approval of Studies/Informed Consent

Authors of manuscripts that describe experimental studies on either humans or
animals must supply to the Editor a statement that the study was approved by an
institutional review committee or ethics committee and that the subjects gave informed
consent. Such approval should be described in the Methods section of the manuscript.
In addition, for studies conducted with human subjects, the method by which informed
consent was obtained from the participants (i.e., verbal or written) also needs to be

stated in the Methods section.

In those situations where a formal institutional review board process is not available,
the authors must indicate that the principles outlined in the Declaration of Helsinki have
been followed. More information regarding the Declaration of Helsinki can be found
at http://www.wma.net/en/30publications/10policies/b3/ (Web site last accessed on
December 9, 2014) .

NECESSARY FILES FOR ELECTRONIC SUBMISSION ON PRS’ Editorial Manager

o Cover Letter

o Title Page

e Manuscript

o Figure(s) (when appropriate)
o Table(s) (when appropriate)

o Patient Photographic Authorization and Release form (when appropriate)

o electronic Copyright Transfer Agreement (aka electronic author forms)
In addition, each author must complete and submit the Journal’s copyright
transfer agreement, which includes a section on the disclosure of potential

conflicts of interest based on the recommendations of the International
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Committee of Medical Journal Editors, “Uniform Requirements for Manuscripts

Submitted to Biomedical Journals”™ (www.icmje.org/update.html).

A copy of the form is made available to the submitting author within the Editorial
Manager submission process. Co-authors will automatically receive an e-mail
with instructions on completing the form upon submission.

e Any necessary Permission letters (Typically for reprinted materials i.e. figures,

tables, etc.)

Note: The above items should be prepared as separate files. Each file MUST

contain a file extension (.doc, .tif, .eps, etc.).

o File formats appropriate for text and table submissions include: Word,
WordPerfect, and RTF.

o File formats appropriate for figure submissions include: TIFF, EPS, and PNG
high-resolution JPEG, or PDF. (On occasion the editorial office may ask you to
provide your original source files if the figures do not meet publication

standards.)

MANUSCRIPT PREPARATION

Authors are required to submit their manuscripts online through PRS’ Editorial

Manager at: http://www.editorialmanager.com/prs/. Manuscripts not sent via the

Editorial Manager system will not be processed. We are unable to accept the
submission through email. All submission materials must be uploaded by the authors

to ensure proper display and delivery.

NOTE: Manuscripts that do not conform to the following regulations may be
returned to the author for correction before being sent for peer review and at any

point in the editorial process.

General

All copy must be double-spaced, including text, footnotes, references, figure
legends, and tables. Each manuscript page must be numbered clearly, with the

numbering continuing throughout.
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All references, figures, and tables must be numbered and must be cited in numerical
order in the text. Citations of figures and tables show the printer where to place them

in the text.

If a statistical analysis is done, explanation of the method used must be stated in the
text preceding the results. Unusual or complex methods of analysis should be
referenced. Most papers that include statistical analyses are evaluated by a

biostatistician during the review process.
Manuscript Length/Number of Figures

To enhance quality, readability and to be more competitive with other leading scientific
journals, all manuscripts must now conform to the new word-count standards for article

length and limited number of figure pieces:

e Original Articles, Experimental Articles and Special
Topics/Comprehensive Reviews are limited to 3000 words and 20 figure
pieces and/or tables.

e Case Reports, Ideas & Innovations and Follow-up Clinics are limited
to 1000 words and 4 figurepieces and/or tables.

e Video Plus articles are limited to 1000 words, 4 figure pieces, and/or
tables, and up to 20 minutes of video broken into smaller clips of no more than
100 MB in size. Videos for this article type must be narrated.

o Letters and Viewpoints are limited to 500 words, 2 figure pieces and/or

tables, and 5 references.

PLEASE NOTE: Figure pieces are individual images within a figure — so a figure with
a pre-op picture and a post-op photo contains TWO figure pieces that count against

your total limit.
*Notes regarding video:

e« Any video clipover 30 secondsin length must have English-language
Narration or Subtitles
e« Each video clip mustbe submitted under 100 MB in size and in MP4

formatting. More details below.
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Articles not meeting the above standards will be returned to the author until the article

meets the policies for their selected article type.
Permissions/Consents

A letter of permission is required for any and all material that has been published
previously, or for which the authors do not own the copyright. It is the responsibility of
the author to request permission from the publisher (or owner of the copyrighted item)
for any material that is being reproduced. This requirement applies to text, illustrations,

photos, and tables.

Authors are also required to obtain written releases from any person whose
photographs are submitted to the Journal for publication if the person can be identified.

A standardized patient authorization form for the release of patient photographs as

well as a general consent form (for doctors, nurses, etc.) may be printed from our

site.

If an author chooses to use his or her own version for patient authorization, the form
must include permission to use photographs for all types of media including but not
limited to the following: print, visual, electronic, or broadcast media. Also, details in text
that might identify patients should be avoided unless essential for scientific purposes.
If identification of patients is unavoidable, informed consents should be obtained.

Please note all consent forms should be in English.

o Photographs with bars placed over the eyes of patients are not allowed. Patient
authorization and permission is needed to reproduce any photograph of a
patient's face or identifiable body part.

« If "de-identification" of a patient is not possible from cropping, the authors need
to obtain authorization and consent from the patient. If the patient cannot be
located or refused to provide consent and authorization, the photograph will not
be published.

e In the event that the patient cannot provide consent due to death or legal
incompetency (this includes photographs of corpses), permission from the

power of attorney is needed as well as proof of power of attorney.

Authorship
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Definition of ‘author’/Excessive Authorship: According to the International Committee

on Medical Journal Editors (ICMJE), an author is defined as one who has made
substantive intellectual contribution to the development of a manuscript. The ICMJE
guidelines state that “authorship credit should be based on 1) substantial contributions
to conception and design, acquisition of data, or analysis and interpretation of data; 2)
drafting the article or revising it critically for important intellectual content; 3) final
approval of the version to be published; 4) Agreement to be accountable for all aspects
of the work in ensuring that questions related to the accuracy or integrity of any part of
the work are appropriately investigated and resolved. Authors should meet conditions

1, 2, 3, and 4.” Authors of PRS articles must meet all four criteria of authorship.

If more than 10 authors are listed for any given manuscript, it will be sent back to the
Corresponding Author. Overage should be relocated to the “Acknowledgment” section
of the manuscript. Special exceptions to this rule can be sought via special request to
the Editor-in-Chief via the Editorial Office.

If you wish to request to have between 11 and 20 authors, please contact the Editorial
Office (PRS@plasticsurgery.org). The Editor-in-Chief will consider your request after
you have filled out a form in which all authors attest and sign that they have fulfilled all
4 conditions of authorship. Manuscripts with more than 20 authors will not be
considered for publication at this time. DECLARATION OF AUTHORSHIP FORM

Post-submission Changes in Authorship: After the initial submission of a manuscript,

any changes whatsoever in authorship (adding author(s), deleting author(s), or re-
arranging the order of authors) must be explained by a letter to the Editor from the
authors concerned. This letter must be signed by all authors on the paper, including

any that may have been removed.

Copyright assignment must be completed by every author. This can be done via the

‘author forms.’
Title Page

The title page includes the complete title of the article; a separate list of authors’ names
spelled out with middle initials and highest academic degrees (please list in the

following order: first name, middle initial, last or family name. i.e. John R. Smith); a list
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indicating each author’s affiliations and city; a footnote listing meetings at which the
paper has been presented; and a short running head (no more than 40 characters in

length).

Please use this template to created your title page for your manuscript. If your
manuscript is selected to run ahead of print as a “PRS Online First” manuscript, it will
be advanced online to accelerate publication and, therefore, will not have undergone
copyediting or proofing yet. Author names will be published exactly as they appear in
the title page; if the template is not followed and the article is selected for PRS Online
First Publication, we cannot guarantee proper presentation of the last name. If there is
any confusion as to first name and last/family name, please make it abundantly clear
in the author list as to the family name by bolding it or other means. PRS Online First
publications are replaced on our website and on PubMed when the final, proofed
version is published; so authors do have an opportunity at proof stage to correct any

errors.

Academic Degrees for Authors

Please limit the total number of academic degrees to a maximum of three (3).

Corresponding Author Contact Information Page

The second page should contain the complete name and address of the corresponding
author, or the author who is responsible for handling reprints. This information must

include an e-mail address.
Financial Disclosure and Products Page

On the third page of the manuscript, all sources of funds supporting the work and a
statement of financial interest, if any, must be included for each author, along with a
list of all products, devices, drugs, etc., used in the manuscript. All manuscripts must

have all of this information.

Each author must disclose at the time of submission any commercial associations
or financial disclosuresthat might pose or create a conflict of interest with information

presented in any submitted manuscript. Such associations include consultancies,

54



stock ownership, or other equity interests, patent licensing arrangements, and
payments for conducting or publicizing a study described in the manuscript. Authors
must disclose any funding received for this work from any of the following
organizations: National Institutes of Health (NIH); Wellcome Trust; Howard Hughes

Medical Institute (HHMI); and other(s). This information will be printed with the article.

Structured Abstract Page

Original articles and Experimental studies must begin with a structured abstract. The
abstreact should include the headings: Background, Methods, Results, and
Conclusions. We encourage potential authors to look at recent issues of the Journal
for examples of similar articles. Special Topic, Case Reports, and Ideas and
Innovations articles should begin with a summary. The length for abstracts and

summaries should be no more than 250 words.

Levels of Evidence

All manuscripts amenable to Level of Evidence grading will be assessed and have a
clinical question and LOE grade assigned by a special, independent panel at the
American Society of Plastic Surgeons headquarters. We no longer request that you
provide an initial indication of clinical question or level of evidence. The final Level of
Evidence grade for accepted papers will be determined and assigned by the

independent panel of Level of Evidence experts.

The following types of articles are not gradable for level of evidence:

e Animal studies

e Economic Studies

o Basic science studies

e Review articles

e Instructional course lectures
e CME courses

o Editorials

e Correspondence
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As far as what is or is not ratable, the standard is to exclude basic science, bench work,
and animal studies because the information gained from these studies is not something
that can be applied directly to patient treatment decisions. See the article "The Level

of Evidence Pyramid: Indicating Levels of Evidence in PRSArticles" in the July

2011 issue of Plastic and Reconstructive Surgery for more information.
The clinical question will be one of three categories: Diagnostic, Therapeutic, or Risk.

American Society of Plastic Surgeons Rating Levels of Evidence and Grading

Recommendations

Evidence Rating Scale for Therapeutic Studies

Level of
Qualifying Studies
Evidence

High-quality, multicenter or single-center randomized controlled

trial with adequate power; or systematic review of these studies

Lesser-quality randomized controlled trial; prospective cohort

study; or systematic review of randomized controlled trials
[ Retrospective cohort or comparative study; or case-control study
vV Case series with pre/post test or only post test

Expert opinion developed via consensus process; case report or
\Y clinical example; or evidence based on physiology, bench

research, or “first principles”

Evidence Rating Scale for Diagnostic Studies

Level of
Qualifying Studies
Evidence

High-quality, multicenter or single-center cohort study validating a
I diagnostic test (with “gold” standard as reference) in a series of

consecutive patients
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Exploratory cohort study developing diagnostic criteria (with “gold”

standard as reference) in a series of consecutive patients

" Diagnostic study in nonconsecutive patients (without consistently
applied “gold” standard as reference)

Case-control study; or any of the above diagnostic studies in the

\Y,

absence of a universally accepted “gold” standard

Expert opinion developed via consensus process; case report or
\Y clinical example; or evidence based on physiology, bench

research, or “first principles”

Evidence Rating Scale for Prognostic/Risk Studies

Level of
] Qualifying Studies

Evidence

| High-quality, multicenter or single-center prospective cohort or
comparative study with adequate power
Lesser-quality prospective cohort or comparative study;

Il retrospective cohort or comparative study; or untreated controls
from a randomized controlled trial

[ Case-control study

vV Case series with pre/post test or only post test
Expert opinion developed via consensus process; case report or

\Y clinical example; or evidence based on physiology, bench
research, or “first principles”

Text

The body of the text must conform to acceptable English usage and syntax; the
contents must be clear, accurate, coherent, and logical. Avoid using abbreviations
unless they are so common that they are never spelled out. The Journal aims for

optimal readability.
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Following the references, figure legends and tables, with complete credit lines for
material that has been published previously, must be listed on separate pages. All
figure legends and tables must be double-spaced. Figures and tables must be cited in

numerical order in the text.

Invited Discussions of accepted manuscripts are frequently requested by the Editors.
The preparation of Discussions is the same as for all other articles. The title page for
a Discussion should include the title of the original article and the words “Discussion

by” followed by the author or authors of the Discussion.

All Letters to the Editor must be double-spaced. The title of your letter should be
identical to the title of the published article being discussed. If it is not, the Publisher
reserves the right to alter the title accordingly. The title must appear at the beginning
of the correspondence; a complete reference must be given for any article that is being
discussed, and should be the first reference listed; all authors must be listed at the
end, followed by the complete address of the corresponding author; and references
must be prepared in the appropriate style. Letters to the Editor should be submitted to
the journal within three months of the publication of the article on which you are

commenting.

SUPPLEMENTAL DIGITAL CONTENT (VIDEOS, ETC)

Online-only Materials:

We highly encourage authors to submit supplementary materials that enhance their
article’s text to be considered for online-only posting. This material will appear as a link
in your article text, where indicated. Please make obvious notes on the cover letter and
in the details section of your manuscript that you are submitting video or another form
of Supplemental Digital Content in conjunction with your article. Supplementary

materials may include the following types of content:

« text documents

e graphs

o tables

o figures

e graphics
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e illustrations
e« audio

e Vvideo

Please note: any video submission over 30 seconds in length must contain English-

language subtitles or narration.

All online-only materials will be subject to peer review and published at the Editor-in-
Chief’s discretion. The Supplemental Digital Content feature of PRS will not be used
merely as a receptacle and vehicle for superfluous materials. Please choose these
materials judiciously and make sure they are demonstrative and necessary rather than

excessive and redundant.

Supplemental Digital Content Limitations:

While we encourage you to submit Supplemental Digital Content, please note that the
SDC program is not meant to be a repository for unfiltered, unrefined data. The SDC
is an extension of your manuscript itself and, therefore, should be as polished and
edited as your manuscript itself. For this reason, PRS has adopted limitations on
Supplemental Digital Content. These limitations are not meant to limit your article’s
impact, but meant to challenge you to be judicious and self-editing in choosing which

materials to place online. Please note that the following limitations will be enforced:

« PowerPoint presentations: The author may submit no more than 20 slides as
SDC to their article.

o Figures: Authors may submit no more than 6 extra figures as SDC to their
article (all figures must be fully assembled by the authors).

o Tables: Authors may submit no more than 3 extra tables as SDC.

e Word Document: Authors may submit a Word document of no more than 500
words of supplementary text.

o Appendices: Authors may submit no more than 5 double-spaced pages total
of appendices as SDC. This should be anciliary content only (copies of
questionnaires, forms, etc.) and should not include written content that should
be included in the main body of the manuscript.

« NOTES:
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= NO SDC text will be edited by PRS’ staff. Submit it exactly as intended
to be displayed.
= PPTs or PDFs submitted as SDC will NOT be edited by staff.

= No errata will be written for SDC content.

SDC Materials Citation Guidelines:

When utilizing supplementary digital content in your manuscript:

o Cite all supplementary content consecutively in the  text
and independently from any figures or tables.

o All Online-only Materials, no matter the type, should be listed and labeled
consecutively “Supplemental Digital Content”

= Example of separate numbering for all SD Content:
o Video, Supplemental Digital Content 1
o Table, Supplemental Digital Content 2
o Figure, Supplemental Digital Content 3
o Meanwhile, you will still have Figure 1, Figure 2, Figure 3, Table
1, Table 2, etc.

o Citations should include the type of material submitted, be clearly labeled as
“‘Supplemental Digital Content,” include a sequential number, and provide a
brief description of the supplementary content.

= Example of a citation within text: (see Video, Supplemental Digital
Content 1, which demonstrates the degrees of flexibility in the elbow)

e Provide a separate legend of online supplementary materials at the end of the
text. List each item in the order in which the material is cited in the text. The
legends must be numbered to match the citations from the text. Include a title

and a brief description of the content.

SDC Size & File Type Requirements:

Authors may submit online-only supplementary files no larger than 10 MB

each (excluding videos).

= Documents, graphs, and tables

o Acceptable file extensions: .doc, .ppt, .xls, .pdf
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= Figures, graphics, and illustrations

o Acceptable file extensions: .tif, .eps, .ppt, .jpg, .pdf, .gif.

o Must meet the same specifications as printed figures (see below)

o No more than 10 online-only figure pieces will be allowed

= Audio files
o Acceptable file extensions: .mp3, .wma
o No longer than 10 minutes in length
= Video files (for Supplemental Digital Content [permalink] Videos)

o Acceptable file extensions: .wmv, .mp4

o Formatted with a screen size no smaller than 320 X 240 pixels

o No longer than 5 minutes in length.

o These are differ from the stand-alone videos that appear in the
video gallery. SDC video are typically short clips that do not stand
on their own.

o Any video submission over 30 seconds in length must have

English-language Subtitles or Narration.

For more information, please review LWW’s requirements for submitting

supplementary materials: http://ledmgr.ovid.com/lww-

final/accounts/SuppMaterialRequirements.doc

FIGURES

Articles will contain no more than 20 figure pieces due to page constraints. Please note
that each panel of a multi-panel figure is counted as one “figure piece.” For definition

purposes, one figure containing a pre-op and a post-op counts as two figure pieces.
There is no charge to authors for color printing.

« Authors are strongly encouraged to submit all figures in color, when appropriate.
Authors who submit black and white figures may be requested to supply color
replacement figures.

o All immunohistochemistry slides and all pathology slides must be submitted in
color. If such figures are submitted in black and white, authors will be requested

to supply color replacement figures.
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All figures need to be of the highest quality possible. Elements of quality figures
include:

= Color images, wherever possible and appropriate

= Correct focus

= Sufficient brightness and exposure for photographs

= Sufficient detail for close-up photographs

= Color correct images

= Figures of sufficient size (see below)

= Correct digital format

= Appropriate and consistent preoperative and postoperative comparisons

Any figures submitted that do not meet the above standards will be sent back to

the authors and new images will be requested. If better quality images are not

supplied, figures may be removed from the manuscript, or moved to

Supplemental Digital Content.

Multi-piece images (e.g., Fig. 1a, 1b, 1c) should be saved WITHOUT the letters
super-imposed over the images, but rather have their file name saved as “Figure
1a”, Figure 1b” as well as having this indication typed in the description field of
the upload menu.

The minimum size at which figures should be submitted is at a width of 6.5
inches (two “landscapes” or three “portraits” across), 5 inches (two “portraits”
across, a graph, or images containing small text), or 3.5 inches (for a figure that
will be placed in one column). Note: Figures smaller than this will be
returned to authors in order for them to provide larger figures. We may
ask for original source files to avoid issues that occur during the
exporting process.

We can reduce the size of any figure as may be necessary, but most figures
cannot be enlarged without an unacceptable loss of quality. When in doubt,
submit a figure that is too large rather than too small.

No photographs, digital or otherwise, should be substantively modified other

than light cropping to show the area intended.
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o The color mode for all images should be CMYK and the Resolution should
be a minimum of 300 dpi.(For more information about digital artwork

guidelines, please visit our printer’'s Web site at: http://cpc.cadmus.com/da/.)

e lllustrations should be labeled clearly. lllustrations should be arranged
symmetrically, in either “portrait” or “landscape” orientation. Before-and-after
photographs should be identical in terms of size, position, and lighting. All
illustrations must be accompanied by figure legends, to be attached at the end
of the manuscript. Figure legends should NOT be included in the image file
itself.)

o Bar graphs with various shades of black do not reproduce well. Please submit
them in color.

o To indicate scale on a photomicrograph, it is much better to include a scale bar
as part of the figure, rather than to state the original magnification in the legend.

« Remember to check spelling on figures and in tables as well as in the main text.

o If you are exporting a graph from an uncommon software, please export as a
high quality PDF file.

COPYRIGHT INFORMATION:

Please note that by signing the PRS eCTA (electronic Copyright Transfer Agreement),
aka electronic author forms, you are transferring copyright of figures, tables, videos,
and the content of the manuscript to the American Society of Plastic Surgeons. If you
do not wish to - or cannot - transfer copyright of some or all of your content, please
indicate this in the eCTA and contact the Editorial Office at PRS@plasticsurgery.org.
Proper copyright language, indications, and permissions documentation will have to
be provided for each item on which copyright is retained by the authors or by a third

party (independent illustrator, original publisher, etc).
Creating Digital Artwork

Please note that by signing the PRS eCTA (electronic Copyright Transfer Agreement),
aka electronic author forms, you are transferring copyright of figures, tables, videos,
and the content of the manuscript to the American Society of Plastic Surgeons. If you
do not wish to - or cannot - transfer copyright of some or all of your content, please

indicate this in the eCTA and contact the Editorial Office at PRS@plasticsurgery.org.
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Proper copyright language, indications, and permissions documentation will have to
be provided for each item on which copyright is retained by the authors or by a third

party (independent illustrator, original publisher, etc).
Creating Digital Artwork

1. Learn about the publication requirements for Digital
Artwork: http://links.lww.com/ES/A42

2. Create, scan, and save your artwork and compare your final figure to the Digital
Artwork Guideline Checklist.

3. Upload each figure to Editorial Manager in conjunction with your manuscript text

and tables. They should not be copy and pasted into the body of your text.

Digital Artwork Guideline Checklist
The basics to have in place before submitting your digital art to PRS are delineated

below:

o Artwork should be saved as TIFF, PDF, JPG, EPS, or the file format from the
originally program file it was created in. (PPT, DOC, XLS, etc.)

o Artwork is created as the actual size (or slightly larger) it will appear in the
journal. (To get an idea of the size images should be when they print, study a
copy of the journal to which you wish to submit. Measure the artwork typically
shown and scale your image to match.)

o Crop out any white or black space surrounding the image. White space will not
be counted in the figure size.

o Diagrams, drawings, graphs, and other line art must be vector or saved at a
resolution of at least 1200 dpi. If the art is created in an MS Office program,
convert to a hi-res PDF. If the PDF creation process is unfamiliar, then submit
the MS Office doc.

o Photographs, radiographs, and other halftone images must be saved at a
resolution of at least 300 dpi.

o Photographs and radiographs with text must be saved as postscript or at a
resolution of at least 600 dpi.

« Each figure must be saved and submitted as a separate file. Figures should not

be embedded in the manuscript text file.
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To avoid errors during publication:

o Call out figures consecutively in your manuscript.
o Number figures in the figure legend in the order in which they are discussed.
o Upload figures consecutively to the Editorial Manager Web site and number

figures consecutively in the Description box during upload.

NOTE: Additional instructions for the Journal’s policies on Supplements, Discussions,
references, SDC, and videos are available at the Journal’s Web

site, www.PRSJournal.com.

English Language Assistance

Authors who are not native speakers of English who submit manuscripts to
international journals often receive negative comments from referees or editors about
the English—language usage in their manuscripts, and these problems can contribute
to a decision to reject a paper. To help reduce the possibility of such problems, we
encourage authors to consider seeking English-language revision assistance. There
are many sources authors can turn to for such assistance, including partnering with a
native English-speaking co-author and hiring third party author services firms. There
are many firms authors can turn to; PRS does not recommend one firm over
another, however we can confirm that Wolters Kluwer Author Services*® is a

trustworthy service provider.

Wolters Kluwer Author Services
Wolters Kluwer, in partnership with Editage, offers a unique range of editorial services

to help you prepare a submission-ready manuscript:

« Premium Editing: Intensive language and structural editing of academic
papers to increase chances of journal acceptance.

« Advanced Editing: A complete language, grammar, and terminology check to
give you a publication-ready manuscript.

o Translation with Editing: Write your paper in your native language and Wolters
Kluwer Author Services will translate it into English, as well as edit it to ensure

that it meets international publication standards.
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« Plagiarism Check: Helps ensure that your manuscript contains no instances of
unintentional plagiarism.

o Artwork Preparation: Save precious time and effort by ensuring that your
artwork is viewed favorably by the journal without you having to incur the

additional cost of purchasing special graphics software.

For more information regarding Wolters Kluwer Author Services, please

visit http://wkauthorservices.editage.com.

*Note that the use of such a service is at the author's own expense and risk, and does

not guarantee that the article will be accepted.
Manuscript Preparation Author Checklist

Copy this form or download

from http://www.PRSJournal.com and www.editorialmanager.com/prs

Use this checklist to help you include all required elements of your submission.

e Prepare manuscript following Instructions for Authors
o Prepare all files necessary for submitting on PRS’ Editorial Manager electronic
system
e Cover letter to Editor with address, phone #, fax # and/or e-mail address of
corresponding author
» Title page, including
=  Complete title of article
= List of authors, including first names and highest academic degrees
= All authors’ affiliations and full financial disclosures listed
= A footnote listing date(s) and site(s) of presentation (if applicable)
= Name and address of corresponding author
= Listing of each author's role/participation in the authorship of the
manuscript on the manuscript (on a separate page in the manuscript)
= Statement of institutional review board approval and/or statement of
conforming to the Declaration of Helsinki
= Clinical trial registration information provided: Name of trial database

where registered, Registration number and date registered
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o Structured abstract for Original Articles and Experimental Articles

o Summary for Special Topics, Case Reports, and Ideas and Innovations

o List of references

o List of figure legends, including credit lines

o Copies of signed patient release forms for the use of all photographs in which

patients can be identified. Forms can be found at: www.PRSJournal.com

o Tables, including credit lines

« High-quality color figures, properly prepared according to the above guidelines

Any manuscript that does not include the items listed in this checklist may be

returned to the corresponding author for additional information.
MANUSCRIPTS AFTER ACCEPTANCE

Once an author receives notice of acceptance, the manuscript is then placed into our
accepted queue by section. The Editor-in-Chief will then selected the manuscript for
an upcoming publication based on the acceptance date, the authors will be notified via

email to let them know which issue their article was placed in
Manuscript Preparation

Once selected for an issue the article is prepared for publication by the Editorial Office.
Prompt response to Editorial Office requests for additional information or improved
figures is necessary to ensure timely publication. Delays in providing necessary

additional information may result in publication delays.
Electronic Page Proofs and Corrections

Corresponding authors will receive electronic page proofs to check the copyedited and
typeset article before publication. Portable document format (PDF) files of the typeset
pages and support documents (e.g., reprint order form) will be sent to the
corresponding author via e-mail. Complete instructions will be provided with the e-mail
for downloading and marking the electronic page proofs. The corresponding author
must provide an email address. The proof/correction process is done electronically.
It is the author's responsibility to ensure that there are no errors in the proofs. Authors

who are not native English speakers are strongly encouraged to have their manuscript

67



carefully edited by a native English-speaking colleague. Changes that have been made
to conform to journal style will stand if they do not alter the authors' meaning. Only the
most critical changes to the accuracy of the content will be made. Changes that are
stylistic or are a reworking of previously accepted material will be disallowed. The
publisher reserves the right to deny any changes that do not affect the accuracy of the
content. Authors may be charged for alterations to the proofs beyond those required
to correct errors or to answer queries. Electronic proofs must be checked carefully and
corrections returned within 24 to 48 hours of receipt, as requested in the cover letter

accompanying the page proofs.

Addition of authors at proof stage is not allowed.

Articles may be moved to another issue or encounter delays in publication as
determined necessary by the publisher and Editorial Office. To the degree possible,

corresponding authors will be contacted regarding any unforeseen delay in publication.

Reprints

Authors will receive an email notification with a link to the order form soon after their

article publishes in the journal (https://shop.lww.com/author-reprint). Reprints are

normally shipped 6 to 8 weeks after publication of the issue in which the item appears.
Contact the Reprint Department, Lippincott Williams & Wilkins, 351 W. Camden Street,
Baltimore, MD 21201; fax: 410-558-6234; email: authorreprints@wolterskluwer.com

with any questions.

OPEN ACCESS POLICIES

PRS is a hybrid open access journal. We offer the option to publish original research
articles (Original, Experimental, Special Topic) as open access. If an author chooses
to exercise the open access option, whether by obligation to publicly funded bodies or
by choice, his or her accepted article can be published in Plastic and Reconstructive
Surgery and made freely, openly available to all readers indefinitely. After the first
round of peer review has concluded, the author will be presented with the option to
choose open access. Before publication, the article processing charge would be paid.

Once published, the article would be fully and permanently open to all readers on our
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Web site, PRSJournal.com. Articles that are open access are identified by the “open”

icon.
It is worth noting the following:

* The peer review and production processes for open access articles published in
Plastic and Reconstructive Surgery are identical to those for traditionally published

articles.

* Authors of open access articles retain copyright to their content.

* Open access articles can be published ahead of print.

* Open access articles will be deposited into PubMed Central on the authors’ behalf

by our publishers.

* Commercial reprints can be purchased for open access articles.

* Previously published articles can be made open access going forward if the author

so desires.

* Open access articles and all related figures and tables have limited restrictions on
permissions. Under the Creative Commons License, readers can disseminate and

reuse the article for noncommercial purposes.

* Open access articles can be posted to personal Web site and/or institutional

repositories.

* Only original, experimental, or special topic articles can be made open access.

To reiterate, the open access option will not be offered to authors until after the article
has been peer reviewed. Authors will be given the option to publish their paper as open
access when the article is sent back for revision. The extension of this option does not

indicate that the article will be accepted following resubmission.

‘ARTICLE PROCESSING CHARGE”
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Authors who opt for open access publication in Plastic and Reconstructive Surgery will
be asked to pay an article processing charge. The charge to publish in Plastic and
Reconstructive Surgeryis $3300 if the article is published under the Creative
Commons License Attribution-Noncommerical No Derivative (CC-BY-NC-ND) license;
itis $4100 if it is published under the Attribution 3.0 (CC-BY) license, which is required
by Research Councils UK. The intent of the article processing charge is not to make
any profit; these funds cover administrative costs of peer review, expert copyediting,
layout, typesetting, and hosting of the article as a PDF and full text

on PRSJournal.com.

Compliance with NIH and Other Research Funding Agency Accessibility

Requirements

A number of research funding agencies now require or request authors to submit the
post-print (the article after peer review and acceptance but not the final published
article) to a repository that is accessible online by all without charge. As a service to
our authors, LWW will identify to the National Library of Medicine (NLM) articles that
require deposit and will transmit the post-print of an article based on research funded
in whole or in part by the National Institutes of Health, Wellcome Trust, Howard Hughes
Medical Institute, or other funding agencies to PubMed Central. The revised Copyright

Transfer Agreement provides the mechanism.

For more information, read “Plastic and Reconstructive Surgery: A Hybrid Open-

Access Medical Journal’ by Rohrich and Weinstein. Plastic & Reconstructive
Surgery: July 2014 - Volume 134 - Issue 1 - p 165-167

ADDITIONAL GUIDELINES FOR LETTERS TO THE EDITOR

Letters to the Editor, discussing material recently published in the Journal, are
welcome. They will have the best chance of acceptance if they are received within 3
months of an article’s publication. Letters to the Editor may be published with a
response from the authors of the article being discussed. Discussions beyond the initial
letter and response will not be published. Letters submitted pertaining to published

Discussions of articles will not be printed. Letters to the Editor are not usually peer
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reviewed, but the Journal may invite replies from the authors of the original publication.

All Letters are published at the discretion of the Editor.

Letters submitted should pose a specific question that clarifies a point that either was
not made in the article or was unclear, and therefore a response from the
corresponding author of the article is requested. Corrections and mistakes from a

published article can be emailed to PRS@plasticsurgery.org.

Authors will be listed in the order in which they appear in the submission. Letters should
be submitted electronically via PRS’ Editorial Manager,

at www.editorialmanager.com/prs/.

We reserve the right to edit Letters to meet requirements of space and format. Any
financial interests relevant to the content of the correspondence must be disclosed.
Submission of a Letter constitutes permission for the American Society of Plastic
Surgeons and its licensees and asignees to publish it in the Journal and in any other

form or medium.

The views, opinions, and conclusions expressed in the Letters to the Editor represent
the personal opinions of the individual writers and not those of the publisher, the
Editorial Board, or the sponsors of the Journal. Any stated views, opinions, and
conclusions do not reflect the policy of any of the sponsoring organizations or of the
institutions with which the writer is affiliated, and the publisher, the Editorial Board, and
the sponsoring organizations assume no responsibility for the content of such

correspondence.

The Journal requests that individuals submit no more than five (5) letters

to Plastic and Reconstructive Surgery in a calendar year.
ADDITIONAL INSTRUCTIONS FOR DISCUSSIONS
Contents of the Discussion

The goal of the Discussion is to enrich an article by presenting information and
perspective based on the experience of the Discussant, who may agree or disagree

with an author’s hypothesis, methodology, discussion, or conclusions.
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The Discussion should be succinct—not more than 800 words—but detailed, with
references and/or figures and tables if pertinent. Authors are limited to 10 tables and/or

figures.

The Discussion should not become another paper and it should be more than a diatribe

or a series of compliments and platitudes.

If you served as a peer reviewer on this manuscript, it is pivotal that you do not discuss
any version of the manuscript other than the final, accepted version sent to you today.
Information gathered, opinions formed, or details recalled from previous versions of
the manuscript along the editorial process should NOT be used to inform the content
of your discussion. Previous versions of the manuscript are privately shared with peer
reviewers and are not intended for public dissemination. If you feel that your role as
peer reviewer has disabled your ability to offer an unbiased discussion of this

manuscript, please decline the invitation.

The discussion of a manuscript represents the opinion of the author and does not
reflect the official stance of the Editor-in-Chief, Editorial Board, American Society of

Plastic Surgeons or Wolters Kluwer Health.

Format of the Discussion

The first page of the Discussion should include the complete title of the manuscript
under review, the authors of that paper, as well as your name, degree(s), and address.

Your name and address should also appear at the conclusion of the Discussion.

The title of your Discussion should be identical to the title of the article being discussed.

If it is not, the Publisher reserves the right to alter the title accordingly.

All Discussions should follow the general format and instructions provided in the

Instructions for Authors.

All Discussions should be submitted to PRS via PRS’ Editorial Manager on-line

submission system at: http://www.editorialmanager.com/prs/.
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We can allow only approximately 4 weeks for a Discussion to complete the manuscript.

If you are unable to finish within that time, please contact the Editorial Office.
CLINICAL FOLLOW-UP ARTICLES

Authors of Clinical Follow-Up articles should follow the general format and instructions

provided in the Instructions for Authors.

Please bear in mind that your manuscript should be of approximately 500 to 1000
words in length to bring the readership up to date on your current experience with the
procedure that you previously described. These articles are intended to be an update

only, not an original article.

POLICY ON SOCIETY HISTORY ARTICLES

1. All listed groups for which PRS is the official Journal and select unlisted partnering
groups/meetings will be allowed to submit for peer review and ultimately publish One
Society-specific History article every 10 years. The history articles should meet the

criteria of a PRS Special Topic article and are subject to peer review.

2. Listed groups can continue to publish their society-specific Abstract Supplements

as per existing protocols, with requisite publication costs in PRS or PRS Global Open.

3. Paid-for Society-Specific History Supplements will be considered on a case-by-case

basis.
ADDITIONAL INSTRUCTIONS FOR REFERENCES

The style for references follows the AMA (American Medical Association) Citation
Style. Many resources exist in word processing programs and online to help format to
the AMA Manual of Style.

A few basic examples follow:

Journal Articles

1. Craft AB. Title with initial cap in Roman: Subtitle also with initial cap in
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Roman. Plast Reconstr Surg. 1997;100:111-115.

[List all authors to a maximum of six. If there are more than six, list three et al.]

Chapter in a Book

2. Reagan MF. Title with initial cap: Subtitle with initial cap. In: Smith SR, Jones HG,
Green TM, eds. Cap and Lower Case Title in Italics. Vol. 5, 5th ed. New York:
Bender & Sons; 1971:22-50.

Entire Book
3. Wayne JD, ed. Cap and Lower Case Title in Italics. Basel, Switzerland: Rodan-
Smythe; 1971.

Proceedings
4. Ames G. Title with initial cap only in Roman. In Proceedings of the 5th Annual

Meeting of the Society of American Chemists, Boston, Mass; June 4-9, 1996.

Presentation
5. Ames G. Title with initial cap only in Roman. Paper presented at: 2007 Annual

Meeting of the American Society of Plastic Surgeons; October 30, 2007; Chicago, ll.

World Wide Web
6. American Society of Plastic Surgeons. 2005 liposuction statistics. Available

at: http://asps.org/stats.htm. Accessed March 4, 2015.
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