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The method of the physical sciences is based upon the
induction which leads us to expect the occurrence of
a phenomenon when the circumstances which gave
to it are repeated. If all the circumstances could be si-
multaneously reproduced, this principle could be fear-
lessly applied; some of the circumstances will always
be missing. Are we absolutely certain that they are
unimportant? Evidently not! It may be probable, but
it cannot be rigorously certain. Hence the importance
of the rdle that is played in the physical sciences by
the law of probability. The calculus of probabilities
is therefore not merely a recreation, or a guide to the
baccarat player; and we must thoroughly examine the
principles on which it is based.

Henri Poincaré



Resumo

INTRODUCAO E OBJETIVOS Estudos indicam que a tor¢io testicular intravaginal (tor¢do, doravante) é a principal
causa de perda do testiculo em adolescentes, mas ndo sabemos quais os indices de perda testicular em nossa po-
pulacdo. Nosso objetivo foi estimar o indice de salvamento cirargico e fatores de risco relacionados em pacientes
com torgao assistidos pelo nosso sistema publico de saiide. PACIENTES E METODOS Identificamos todos os pa-
cientes consecutivamente operados por tor¢do testicular em nossa unidade terciaria entre 2012 e 2018, excluindo
pacientes examinados em intitui¢des privadas e fora do estado (por falta dos horarios do primeiro atendimento).
Preditores incluiram idade, tempo entre sintomas e primeiro exame (retardo de apresentacio), tempo entre pri-
meiro exame e exame na instituicdo terciaria (tempo de transferéncia), tempo entre exame na instituicdo terciaria
e cirurgia (espera para cirurgia), magnitude da rotagéio em cirurgia, nivel de atencéo a satde da institui¢do do
primeiro exame (primario, secundério, terciario), primeiro diagnostico clinico (torc¢do, epididimite, outro), indi-
cagdo de ultrassonografia testicular com Doppler (US-Doppler), destorcédo, sucesso da manobra de acordo com
o médico assistente, e niimero de voltas na destor¢do. As variaveis resposta foram: tempo de transito, pelo ni-
vel de atencdo da institui¢do do primeiro exame, diagnodstico e US-Doppler; rotagdo em cirurgia, e salvamento
cirdrgico. Na analise utilizamos inferéncia Bayesiana, graficos causais e pareamento por escores de propensi-
dade. REsuLTADOS Dos 603 pacientes tratados durante o estudo, 98 foram excluidos, deixando 505 pacientes
para anélise (idade mediana 16.1 anos, intervalo interquartil 14.2-18.9). Trezentos e um (59.6%) foram primeiro
examinados no nivel secundario; 71 (14.1%), no primaério; e (133, 26.3%), no terciario. Em 298 pacientes (59%) o
retardo de apresentacio excedeu 6 horas. A proporcdo de pacientes diagnosticados com tor¢ao variou conforme
o nivel de atencio: primario, 44/71 (62%); secundario, 178/301 (59.1%); terciario, 123/133 (92.5%). US-Doppler foi
mais indicado em institui¢des secundarias e primarias (103/301, 34.2%; e 17/71, 23.9%; versus 6/133, 4.5% na insti-
tuicdo terciaria), e mais indicado com diagnosticos alternativos a torcio (77/160, 48.1%; versus 49/345, 14.2%). O
tempo de transito se associou com o primeiro diagnodstico: 2.8 horas (mediano) para torcéo testicular, 37.9 horas
para epididimite aguda, e 23.4 horas para outros diagndsticos; estes tempos foram mais longos quando se indicou
US-Doppler: 24.3 horas (mediano), versus 7.6 horas quando néo se indicou o exame. Em 233 casos (46.1%), o or-
gao foi preservado, com indices semelhantes nos 3 niveis de atencéo (primario 30/71, 42.3%; secundario 132/301,
43.9%; terciario 71/133, 53.4%), porém os indices de salvamento divergiram nos pacientes com retardo de apre-
sentacdo <6 horas: 24/39 (61.5%) e 100/131 (76.3%) nos niveis primario e secundario, e 35/37 (94.6%) no terciario.
O efeito da US-Doppler no tempo de transferéncia desapareceu ap6s ajuste para diagnoéstico na regressio linear.
Na comparacéo de pacientes submetidos a destorcdo no exame clinico com aqueles submetidos a manobra ap6s
transferéncia interinstitucional (58 versus 40, apds pareamento), cada hora de tempo de transferéncia aumentou
a probabilidade mediana de orquiectomia em 13.1%, e cada hora de espera cirirgica aumentou em 6% a probabi-
lidade de orquiectomia. COMENTARIOS E CONCLUSOES Nossos baixos indices de salvamento cirturgico do érgao
vieram de longos retardos de apresentacio e tempos de transferéncia. A primeira dessas causas pode ser atri-
buida ao desconhecimento da doenga pela populagio, e a segunda diz respeito ao tirocinio clinico dos médicos
de nossos setores de emergéncia. Conjecturamos que instrucgdo a classe médica sobre a doenca e ampla adocéo
da destor¢do manual sejam razoaveis primeiros passos para melhorar nossos resultados em torgéo testicular.

PALAVRAS-CHAVE: testiculos, circulacdo sanguinea, cirurgia, analise de Bayes, causalidade.



Abstract

INTRODUCTION AND OBJECTIVES Studies indicate that intravaginal testicular torsion (torsion, henceforth) is
the main cause of testicular loss in adolescents and young men. We lack, however, information regarding tes-
ticular salvage rates in our population. Our goal, therefore, was to assess surgical salvage rates and attendant
risk factors in torsion patients treated in our state’s public health system. PATIENTS AND METHODS We iden-
tified all consecutive patients surgically treated for testicular torsion in our tertiary unit between 2012 and 2018,
excluding those first examined at private and off-state facilities (as they lacked first examination time-stamps).
Predictors included age, time between symptoms and first medical assessment (presentation delay), time be-
tween first assessment and examination at the tertiary institution (transfer time), time from examination at the
tertiary institution and surgery (surgical wait time), magnitude of rotation at surgery, level-of-care of the institu-
ition where first medical assessment took place (primary, secondary, tertiary), first clinical diagnosis (diagnosis:
torsion, epididymitis, other), Doppler-enhanced ultrasound indication (Doppler-US), detorsion, and success of
the maneuver according to the attending physician, turns at detorsion. Outcome variables were: transfer time,
according to institutions’ level-of-care, diagnosis and Doppler-US, as well as magnitude of rotation and organ
salvage at surgery. Analysis included Bayesian inference, causal graphs and propensity-score matching. RE-
suLTs We treated 603 patients during the study period; 98 were excluded, leaving 505 cases for analysis (median
age, 16.1 years-old, interquartile interval 14.2-18.9). Three hundred and one (59.6%) patients were first examined
at secondary facilities, 71 (14.1%) at primary, and 133 (26.3%) at the tertiary institution. Presentation delay ex-
ceeded 6 hours in 298 (59%) cases. Most patients were diagnosed with torsion (345, 68.5%), although with different
proportions according to the facilities’” level-of-care: 44/71 (62%) at primary, 178/301 (59.1%) at secondary, and
123/133 (92.5%) at the tertiary facility. Doppler-US was more often indicated at secondary and primary facilities
(103/301, 34.2% and 17/71, 23.9%; versus 6/133, 4.5% at the tertiary facility), as well as with diagnoses other than
torsion (77/160, 48.1% versus 49/345, 14.2%). Transfer times were associated with diagnosis: median 2.8 hours for
torsion, 37.9 hours for epididymitis and 23.4 hours for other diagnoses, and were longer when Doppler-US was
indicated: median 24.3 versus 7.6 hours when it was not indicated. The testis was salvaged in 233 (46.1%) pa-
tients, with similar rates across levels-of-care (primary, 30/71, 42.3%; secondary, 132/301, 43.9%; tertiary, 71/133,
53.4%). Salvage rates by leve-of-care, however, diverged in the subset of patients with presentation delay <6
hours: 24/39 (61.5%) and 100/131 (76.3%) for primary and secondary facilities, and 35/37 (94.6%) at the tertiary
facility. Doppler-US had no effect on tranfer time after adjustment for diagnosis in linear regression. Among
patients submitted to manual detorsion, either at first examination or after interinstitutional transfer (58 versus
40, respectively, after matching for presentation delay and surgical wait time), each hour added to transfer time
decreased the probability of salvage by 13.1%, and each added hour of surgical wait time increased the probability
of orchidectomy by 6%. CoOMMENTS AND CoNcLUSION Our low salvage rates resulted from long both presen-
tation delays and interinstitution transfer times. Although presentation delays were likely caused by the lack of
knowledge about testicular torsion in our population, misdiagnosis and long transfer times fall within the realm
of the diagnostic acumen of our emergency room staff. We conjecture that improvements in medical education,
allied with widespread adoption of manual detorsion could be reasonable first steps to improve our outcomes.

KEYwoRDSs: testis, blood circulation, surgery, Bayesian analysis, causality.
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Capitulo 1
Prologo

A Urologia tem seus aforismos, e um deles é que a tor¢io testicular é a tinica verdadeira emergéncia
urolégica. Isso ela ndo é. Ao menos ndo a Gnica, como duas décadas vividas no maior pronto-socorro
do Planalto Central Brasileiro sdo testemunha loquaz.

Ainda assim, a torcdo testicular é, indiscutivelmente, uma emergéncia urologica. Poucas vezes
pode o médico ser tdo decisivo quanto ao indicar — ou deixar de indicar — exploracéo cirirgica para um
paciente com suspeita de torcdo testicular. Diante da ambiguidade semiética e a falta de investigagéo
suplementar confiavel, pesa nos ombros do urologista a decisdo, virtualmente instantanea!, de operar
para, ou poupar a gonada do seu pior destino, o infarto; ou se defrontar com um epididimo edemaciado,
eritematoso, que seria melhor tratado farmacologicamente.

A doencga parece simples. O 6rgéo gira, seguido pelo corddo espermatico. A rotacio do cordao
estrangula seus vasos, primeiro as veias do plexo panpiniforme, gradualmente aumentando a pressdo
no leito capilar até o ponto em que cessa o fluxo arterial e o 6rgio se afixia. As vezes, o testiculo gira
mais de uma vez, e as paredes arteriais colapsam, acelerando o insulto isquémico. A solugio para o
problema é simples, decerto. Retorne o 6érgio a anatomia original, salve a gonada.

Essa simplicidade é enganadora. Nada, absolutamente nada, em medicina, é simples®. De pronto,
esbarramos na primeira pergunta do nosso deemon®, por que o testiculo gira? Sabemos da existéncia
do desvio anatémico que possibilita a tor¢do?, mas isso ndo explica por que ele gira, a anomalia é mais

comum que a doenca. A doenca ocorre mais no frio que no calor, ¢ a atividade cremastérica que faz ele

IEsta decisio nio vem facilmente. Urologistas sio naturalmente avessos a decidir no afogadilho.

2Tudo deve ser feito da forma mais simples possivel, mas nio mais simples do que isso. Geralmente atribuido
a Albert Einstein.

3 You have often heard me speak of an oracle or sign which comes to me, and is the divinity which Meletus ridicules
in the indictment. This sign I have had ever since I was a child. The sign is a voice which comes to me and always
forbids me to do something which I am going to do, but never commands me to do anything, and this is what stands
in the way of my being a politician... Apologia de Socrates, como lido em Platéo (1909, p. 20).

A anomalia em badalo de sino, Bell clapper.
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girar. Fosse essa a explicaco, nas piscinas teriamos que ter, além do salva-vidas, um urologista de plan-
tio>. Mais cinco minutos nesse caminho bastariam para deixar qualquer autoproclamado especialista
nas cordas.

Permitindo-se a doenga seguir seu curso, morre o testiculo por estrangulamento. O tratamento
é tdo-somente, e o quanto antes, remover o laco do estrangulador e permitir que o sangue circule,
desimpedido. Nada poderia ser mais simples, mas a triste realidade é que na maioria das vezes néo se
chega a tempo impedir o crime (CABRAL DIAS FILHO et al., 2016). Por que isso acontece? Os pacientes
demoram para chegar? Erram-se diagnosticos, e pedem-se exames desnecessarios, desconsiderando a
preméncia que a doenca exige? O que acontece com o paciente com tor¢ao testicular em nosso sistema
publico? Neste trabalho, tentamos responder essas perguntas.

Indo além. H4 alguma maneira de reduzir o insulto isquémico antes da cirurgia? E surpreendente,
mas para essa pergunta temos uma resposta. O testiculo permite ao médico habil a possibilidade de
destorcéo, ainda durante o exame fisico. Aqui, nossa pergunta nio é por que a manobra ndo é mais
frequentemente tentada®, mas em que situacéo ela é mais benéfica: destorcer o testiculo de um paciente
que vai enfrentar uma (ou duas) transferéncias hospitalares pode ser bastante diferente de destorcer o
6rgio do paciente que estd a caminho do centro cirirgico’. Reservamos o nosso segundo artigo (do

Capitulo 5) para essa matéria.

1.1 Organizacao da Tese

Como a Galia®, este texto se divide em trés partes: os artigos, com seus objetivos e métodos, dedicados

as linhas de inquisi¢do acima mencionadas, compdem seu corpo principal, seguidos por apéndices con-

°Nio que a atividade cremastérica nio possa explicar alguns casos. Um dos nossos pacientes nos contou
que os sintomas comecaram depois de um choque elétrico, sem nenhum outro fator precipitante, trauma local,
exercicio, atividade sexual etc; apenas uma contragdo vigorosa do cremaster materializou-se como explicacdo
razoavel.

®As respostas parecem bastante evidentes, vamos enumera-las:

1. A doenca néo foi diagnosticada.
A doenca foi diagnosticada, mas o médico nao sabe que a manobra existe.

A doenca foi diagnosticada, o médico sabe que a manobra existe, mas ndo sabe como fazé-la.

Ll

A doenca foi diagnosticada, o médico sabe que a manobra existe, sabe como fazé-la, mas:
O paciente nao permite.
O paciente permite, mas a doenga nio (edema, aderéncias).

O paciente e a doenca permitem, mas se opta por nio fazé-la.

"Eu, pessoalmente, destorceria. Cada minuto conta.
8Gallia est omnis divisa in partes tres, quarum unam incolunt Belgee. . .; Gaius Julius Ceesar, De Bello Gallico.
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tendo consideracdes adicionais sobre a patogenia na doenca e outros documentos, tudo isso precedido
por dois capitulos introdutérios.

O primeiro descreve a trajetéria da doenca na literatura médica, de forma mais ou menos crono-
logica. A torcéo testicular decerto acompanha a humanidade desde seu alvorecer, mas sua abordagem
como entidade nosologica so6 existe a partir do século XVIII. O capitulo visa prestar mais que justo tri-
buto aqueles que nos antecederam, e estabelece um arcabouco histérico da doenca, cuja utilidade® foi
tdo bem expressada por Popper (2002, Prefacio, p. xx):

Among the many methods which he may use — always depending, of course, of the problem in
hand - one method seems to me worth mentioning. It is a variant of the (at present unfashionable)
historical method. It consists, simply, in trying to find out what other people have thought and
said about the problem in hand: why they had to face it: how they formulated it: how they tried to
solve it. This seems to me important because it is part of the general method of rational discussion.
If we ignore what other people are thinking, or have thought in the past, then rational discussion
must come to an end, though each of us may go on happily talking to himself. Some philosophers
have made a virtue of talking to themselves; perhaps because they felt that there was nobody else
worth talking to. I fear that the practice of philosophizing on this somewhat exalted plane may be
a symptom of the decline of rational discussion. No doubt God talks mainly to Himself because
He has no one worth talking to. But a philosopher should know that he is no more godlike than

any other man.

Arcabouco contextual também é a razdo do capitulo seguinte, que discorre acerca da fisiopatologia
da doenca: o que se da ao testiculo quando este se vé privado de seu fluxo sanguineo, quais as con-
sequéncias de médio e longo prazo do insulto isquémico, a controvérsia sobre as repercussdes no 6rgiao
contralateral. Por tltimo, estratégias, farmacologicas ou néo, para mitigar a lesdo isquémica.

Seguem-se, pela ordem, os artigos sobre a dindmica de atendimento dos pacientes com torcéo tes-
ticular em nosso estado'’, e sobre a influéncia da destorcio manual no salvamento cirurgico do 6rgio.
Segue-se um capitulo que discute aspectos metodoldgicos de ambos os estudos que, parte por limitacéo

de espaco, parte pelo seu aspecto mais fundacional, ndo puderam ser incluidos nos manuscritos.

1.2 Notas, Tipografia, Termos

Esta tese foi inteiramente composta em KIEX (LAMPORT, 1994), seguindo as normas da Associagio Bra-
sileira de Normas Técnicas (2020). O sistema KIEX oferece maior uniformizacéo tipografica e, na opinido

do autor deste documento, melhor resultado estético, sobretudo na grafia simbdlico-matematica.

Esta é a Unica mencio ao Sir Karl Popper neste texto. Tentamos guardar uma respeitosa distancia do pa-
radigma Popperiano, principalmente porque ndo acreditamos que inferéncia por inducéo seja um problema: de
fato, o se da é exatamente o contrario (STOVE, 1986).

10Unidade Federativa. Strictu sensu, o Distrito Federal nfo é um estado.
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Com relacdo ao contetido matematico, separamos os decimais conforme o padrio anglo-saxonico.

Isso porque sequéncias como:

(L.n)pen = 1.1,1.2,1.3,..1.(1 - n), 1.n

Leem melhor do que:

(1, n)pen =1,1;1,2;1,3;..51,(1 - n)l, n

Sem mencionar:

(L, Mpen = 1,1,1,2,1,3,..,1,(1 - n), 1,n

Além disso, utilizam-se os simbolos L e #, que denotam independéncia e dependéncia entre va-
riaveis (DAWID, 1979), e o operador do(x = x’) que representa interven¢do em um modelo causal
probabilistico (PEARL, 2000).

Toda a analise desta tese foi feita no ambiente estatistico R (R CORE TEAM, 2020), que gradual-
mente avanca para se tornar uma das principais ferramentas de analise em estudos médicos, embora se
peca ao analista alguma perserveranca para seu pleno uso. Esse esfor¢o inicial é amplamente recom-
pensado pelo escopo e flexibilidade computacional da linguagem. Além disso, tanto a liguagem como
suas bibliotecas sdo livres de custos e ndo tém restricdes de nenhuma espécie para seu uso'l. Seus
autores apenas pedem que se registre sua utilizaciio, o que acabei de fazer!2.

Perceber-se-4, sem duvida, que néo faltam notas de pé de pagina. Essas notas comentam e com-
pletam o texto, e sdo opcionais para entendimento da tese, exceto quando naquelas se definem termos,

acronimos, abreviacdes. Cabe ao leitor, como sempre, a decisdo de consulta-las.

U Free as in free beer, free as in free speech.
12Em parte. Listamos as bibliotecas nos paragrafos finais da Secéo 4.1.
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Capitulo 2

Introducao

2.1 Uma Breve Historia da Torcao Testicular

2.1.1 Primeiros relatos

Atribui-se a John Hunter o primeiro relato de tor¢ao testicular (HUNTER, 1788; NOSKE et al., 1998).
Tratava-se de um paciente de 18 anos que relatava dor testicular esquerda iniciada algumas semanas
antes, e que no momento do exame fisico apresentava atrofia do 6rgéo. Um ano depois, o paciente no-
vamente procurou atencdo médica por dor testicular, desta vez a direita, e este testiculo também evoluiu
a atrofial. Conquanto idade, constelaciio de sintomas e evolucio tardia do quadro fossem sugestivos
de torcéo testicular, o paciente nao foi operado, e a defini¢do nosologica da doenga s6 veio meio século
depois, por Delasiauve (1840).

Um menino de 15 anos foi submetido a cirurgia exploradora com o diagnoéstico presuntivo de hérnia
femoral estrangulada. Porém, na cavidade, inventariou-se uma massa violacea, inicialmente diagnosti-
cada como tumor em rim ectopico. Delasiauve astutamente percebeu que nio havia contetido no hemi-
escroto ipsilateral, e ainda em campo cirtrgico? aventou que tal massa era um testiculo criptorquidico
infartado por tor¢do do cordio espermatico®.

Houve, aquela época, alguma disputa quanto a primazia de Delasiauve na descricdo da doenca,

talvez por influéncia de Lauenstein (WARBASSE, 1894), que atribuiu a honraria a Nicoladoni*. Ainda

IPode-se argumentar que a torcio testicular bilateral, sincronica ou metacrénica, é a apresentago clinica mais
grave da doenca (JOHENNING, 1973; VORSTMAN; ROTHWELL, 1982; THURSTON; WHITAKER, 1983; TAWIL;
GREGORY, 1984; KUNTZE; LOWE; AHLERING, 1985).

2Delasiauve era, na ocasifio, académico de Medicina, e o médico menos titulado no campo operatorio. Ele
depois se tornou um dos mais preeminentes psiquiatras da Franca.

3L absence du testicule dans la poche scrotale eiit d’abord établi une forte présomption. ..

4Embora trés casos tenham sido relatados entre a publicacdo de Delasiauve e Nicoladoni; em 1859, 1871 e
1881, por Scarenzio, Langlet e Langton, respectivamente (WARBASSE, 1894; FIRTH, 1904).
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assim, pode-se creditar a Nicoladoni o primeiro relato da doenca em um testiculo in situ e, consequen-
temente, da possibilidade de a doenca acometer testiculos topicos.

Lauenstein relacionou mais dez casos da literatura®, além de um caso a que ele mesmo prestou assis-
téncia. Dos primeiros relatos puderam-se inferir as seguintes caracteristicas patogenéticas e semiéticas

(traducéo nossa):

« O fator predisponente é a liberdade de movimentacéo do testiculo, cuja situacdo na bolsa testi-

cular é como a de uma fruta pendurada pelo seu cabo.

« Amidde se descortina uma causa imediata: atividade fisica, trauma local; mas ha casos em que

ndo se identifica tal causa.
« A torcdo pode tanto ocorrer no testiculo inguinal quanto no testiculo in situ.

« O fato de que em cinco casos a rotagdo do testiculo direito se deu para a esquerda é similar
a observacdo de que tumores de ovario direito tendem a girar para a esquerda, e o contrario

parece ocorrer com o ovario contralateral.

+ A doenca parece afetar meninos do meio para o final da puberdade e adultos jovens. Mais espe-
cificamente, as idades dos pacientes relacionados foram: 4, 13, 15, 15, 16, 16, 17, 18, 19, 25, e 62

anos.

2.1.2 Primeira metade do século XX: reconhecimento e proliferacao
de relatos

A torcio testicular foi mencionada nas aulas Hunterianas ministradas por Eccles (1902)°. Sua exposicio
sobre torcio testicular ocupa o tergo final do documento’, donde se leem suas consideragdes acerca do

arranjo anatémico que torna o testiculo susceptivel a torgao®, transcritas verbatim abaixo:

There are a number of predisposing causes which possibly act in bringing about torsion. Imperfect
descent of the testis, an abnormally long mesorchium, a practical absence of a mesorchium, action
of the gubernaculum testis, a congenital twist of the cord, a roomy tunica vaginalis, and a flattened

condition of the imperfectly descended organ.

To sum up, it is probable that partial descent with a freely moveable testis is the chief predisposing

cause of torsion of the spermatic cord.

SInclusive casos relatados por Whipple e Mikulicz.

Pai do neurofisiologista John Eccles, Prémio Nobel de Medicina e Fisiologia de 1963.

"Mais especificamente, a terceira aula.

8Que pouco diferem da teoria contemporanea, o que ressalta o valor que ha na cuidadosa ponderacio pato-
genética e fisiopatologica pelos primeiros a descrever qualquer doenca emergente.
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Destaca-se sua interpretacdo da fisiopatologia da doenca:

As soon as the vessels of the cord undergo a rotation around their longitudinal axis the circulation
of blood within them is seriously interfered with. The onset of torsion more markedly affects the
thinner-walled veins than the artery, with the result that while the blood is pumped in through
the latter it cannot properly return through the former. The consequence of this is a rapid and
extreme turgescence of the veins of the pampiniform plexus and great congestion of the whole of

the parts from which they derive their blood.

For the integrity of the gland torsion necessitates a very grave prognosis. Even one attack of
rotation, and that one only permitted to last quite a short while, say but a few hours, has been
demonstrated to lead to atrophy of the testis. Repeated attacks unquestionably tend to eventual

disorganisation. Torsion produces atrophy (grifo nosso).

Dois anos apés as aulas Hunterianas de Eccles, e talvez como expiacdo por néo ter diagnosticado
torcdo testicular em um homem de 23 anos com quadro clinico que entendia como tipico, Firth (1904),
de Bristol, Reino Unido, publicou sua monografia acerca da tor¢io testicular. Assim ele relatou seus

achados e consideracdes sobre o aparato de fixacio do testiculo acometido’:

The testicle, at this stage, the adhesions to the tunica vaginalis having been separated, hung sus-
pended from the top of the tunica vaginalis by a short length of twisted spermatic cord. The twisted
cord proved, in short, (to be) a pedicle by which the testicle was suspended in the vaginal cavity

of the tunic, and the organ had no other attachment.

Até aquele momento, em apenas trés ocasides havia sido possivel o salvamento do 6rgao!®. Sua
proposta para diagnostico diferencial em casos de testiculos topicos é semelhante a atual - tendo em
mente a alta prevaléncia de tuberculose genitourinaria a época — exceto pela néo incluséo de tor¢do dos

apéndices testiculares:
« Epididimite ou epididimoorquite aguda.
+ Inflamacéao supurativa da tinica vaginal.
« Infarto testicular.
+ Rotura de varicocele.

« Tuberculose testicular.

Possivelmente a primeira descri¢io da anomalia em badalo de sino.

19Nash e Van der Poel em 1893, Perry em 1895. O paciente de Van der Poel descobriu que a causa de sua dor
testicular recorrente era torcéo testicular e ele mesmo restituia o 6rgéo a sua posi¢do anatdémica — a primeira
descricédo de tor¢ido intermitente, ou recorrente.
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Firth estimou que haviam sido descritos entre 40 e 50 casos da doenca, o que gradualmente removia
a tor¢do testicular do espago reservado as doencas muito raras, incrementando o argumento de inclui-la
no diagnéstico diferencial para urgéncias inguinoescrotais!!.

A essa altura, ja se reconheciam dois tipos de torcdo: extravaginal, ou bistournage accidentel'?; e
intravaginal, ou volvo testicular. Nesta, observou-se que a anormalidade mais constante era a presenca
de um mesotestis suspendendo o 6rgio dentro da tiinica vaginal. E esse mesotestis que, configurando-se
como um pediculo testicular, se torce. Essas anormalidades anatémicas foram exemplarmente ilustradas
por Going (1906), de Littlehampton, Inglaterra (Figura 2.1). Aqui encontramos uma conjectura acerca

de casos nos quais néo se encontrava um fator imediato para a torcéo:

A conjecture about cremasteric action bringing about torsion, as in many cases one cannot find a

provoking factor, i.e., traumal3, physical exertion, and so ont? ...

Tal conjectura encontra reforco nas investigacdes anatémicas de Muschat (1932). Este investigador
produziu, a partir de desenhos de pecas anatdmicas, modelos fisicos do corddo espermatico de espécimes
cirurgicos de torcao testicular. Ele ndo s6 observou a alta insercdo da tunica vaginal em ambos seus
espécimes'®, como notou que o musculo cremastérico, ao invés de se distribuir, em sua porcio distal,
na superficie externa da pars parietalis da tinica vaginal, acompanhava o corddo espermatico até sua
interface com o préprio testiculo.

A caracterizagio de que a tor¢do intravaginal de testiculo era uma doenca de adolescentes e homens
jovens veio a luz, explicitamente, por Dowden (1905). Ele néo s reiterou a existéncia das anomalias de

fixagdo acima descritas — que ele observou nos cinco casos que ele operou — como relacionou as idades

de incidéncia dos relatos anteriores'®. Conforme o original:

Puberty may be considered as another predisposing cause, for in both recurring and acute torsion
the majority of reported cases developed symptoms about this period. In ten cases of recurring

torsion the ages were 20, 12, 13, 24, and 3. In Van der Poel’s case it was 22, and 11 and 13 in two

1 Ainda nao havia registro do termo "escroto agudo".

12 André Lapointe, 1904.

BTrauma local antecede torcio em 5 a 6% dos casos, de acordo com Lrhorfi et al. (2002).

4Thorek (1925, p. 1146) atribuiu esta hipotese a Uffreduzzi.

15Foi Muschat que usou o termo bell clapper para descrever a disposigio anatémica favoravel a torcio. Tex-
tualmente: At operation an intravaginal twist of the spermatic cord, cutting off the blood supply of the testis and
adnexa, was found. These structures were hanging freely in the vaginal sac like a clapper in a bell.

16Mas nio discutiu a causa dessa distribuiciio etaria. Apenas na revisdo de Mongiat-Artus (2004) se elabora
uma conjectura — replicada na revisdo de Audenet e Rouprét (2010):

... une disproportion entre le volume du testicule et ses systémes de fixation; il s’agit de Uinversion
testiculaire qui correspond a une horizontalisation du testicule a la suite de I'augmentation rapide de
son volume au cours de la puberté; son pole supérieur est déporté vers I’avant et ses points de fixation
tendent a se confondre. ..

Que também explica o sinal de Angell (ver adiante), i.e. a horizontalizacdo testicular contralateral em ortostase.
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Figura 2.1: Figs. 1, 2 e 3 representam os casos descritos. Fig. 4 mostra o aparato normal de fixacédo
testicular com um remanescente do guberniculo Hunteriano. A Fig. 5 mostra a relacdo normal entre
o gubernaculo e testiculo/epididimo de um feto de 7 meses. Fig. 6 é uma adaptacdo do diagrama do
testiculo "em passeio”(wandering testicle) de Corner (1904) Numeros indicadores: 1, testiculo; 2, edema
causado pelo ingurgitamento e trombose das veias mostradas na figura 4; 3, globo maior do epididimo,
tomando nota de sua posi¢do anteroinferior na figura 2 e posteroinferior na figura 3; 4, mesentério
testicular, alongando nas figuras 1, 2 e 3 de modo a representar a porgao intravaginal do cordio esper-
matico nas figuras 1 e 2; 5, corddo espermaético; 6, duto deferente, que contorna a tunica vaginal (pars
parietalis) nas figuras 1 e 2; 7, remanescente gubernacular em um adulto; 8, remanescente gubernacular
em feto de 7 meses. Na figura 1, a rotacéo testicular foi reduzida e este foi restituido a posicdo que
provavelmente estava antes da tor¢do. Figura adaptada de Going (1906) e reproduzida sob permissao.
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of Perry’s. Nicoladoni reported a case where attacks began at 12 ; Macaigne and Vanverts one at
15. Nash and Perry reported cases, aged 19 and 15, where a torsion was diagnosed and untwisted.
Lapointe found that in 37 cases of acute torsion, 24 occurred between 13 and 25. It must, however,
be borne in mind that many cases of torsion in the infant are undiagnosed, the symptoms attributed
to an orchitis, which — with no scientific foundation whatever - it is said undescended testes are

liable to.

Na ocasido da monografia de Keyes, Collings e Campbell (1923), documentavam-se na literatura
cerca de 100 casos de torcdo de testiculo, aos quais os autores adicionaram sete. Suas consideragdes
acerca do diagndstico diferencial e tratamento pouco diferem das anteriores quanto ao contetdo, mas

destacam-se por sua clareza:

The diagnosis of torsion of the testicle may readily be made by one who thinks of it... The diagnosis
of torsion must be thought of in all cases simulating acute infection or trauma to the testicle in the
scrotum, or in the inguinal canal; and in the latter position the diagnosis of strangulated hernia

should not be made without considering the possibility of torsion of the spermatic cord.

Mais importantes foram suas consideracdes sobre o tratamento:

The treatment is wholly surgical. Even the mildest torsion merits untwisting and fixation by suture.
When seen within the first few hours an attempt should be made at operation to untwist the cord.
If the testicle and epididymis appear viable, i.e., if they have not reached the bluish black stage
and the cut surface bleeds, they should be untwisted and fixed to the scrotum after inversion of
the tunica vaginalis. Those cases seen after forty-eight hours in which the testicle and epididymis

appear gangrenous at operation must be treated by orchidectomy .

Esses investigadores também conduziram trabalho experimental em cées, produzindo torcéo testi-
cular em diversos angulos na tentativa de emular'’ a doenca com intuito de se estimar quando se daria
o infarto testicular. Concluiu-se que a partir de 48 horas, mesmo uma tor¢io de apenas 17 radiano'
causaria gangrena do 6rgio'’.

Embora Wallenstein (1929) tenha identificado apenas 150 relatos de torcéo testicular na literatura, a
suspeita de que a doenca era mais frequente do que indicavam os relatos iniciais (KRETSCHMER, 1930)

fazia crescer a preocupacgio com o diagnoéstico diferencial entre tor¢io testicular e epididimite aguda.

170s experimentos anteriores de Joseph Miflet tinham outro objetivo: determinar as contribuices relativas das
artérias espermatica interna e deferencial na irrigacdo do 6rgao. Ele concluiu que a artéria espermatica interna
se comporta como artéria terminal, no sentido dado por Cohnheim (1889). O fluxo da artéria do duto eferente,
todavia, pode preencher retrogradamente a artéria testicular imediatamente proximal a area de anastomoses
intersistémicas (como veremos na Seg¢do 2.2.1). Também conforme Harrison (1949), Kormano (1977) e Artyukhin
(2002).

18Como os gedmetras, preferimos radianos a graus como medida angular.

Nenhum animal foi reoperado antes de 48 horas. Dai se origina esta estimativa que em muito diverge das
posteriores.
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Foi, portanto, temporénea a descoberta de Prehn (1934), de que a dor oriunda da torcéo testicular néo
se reduzia com a elevacéo do 6rgéo. Esse sinal mantém, até hoje, consideravel relevincia semiolégicazo.

Proliferaram, do inicio da década de 1930 até a metade da década de 1940, relatos de casos e es-
tudos de pequenas séries (DOWDEN, 1913; TYRRELL, 1913; VISWANATHAN, 1927; LUBASH, 1927,
ROSENBLATT, 1929; ROANTREE, 1929), possibilitando que Ewert e Hoffman (1944), de Boston, EUA,
pudessem identificar 489 casos de torgdo testicular na literatura. A atencdo dos autores ao diagnos-
tico diferencial é exemplar, e a lista abaixo ja se sobrepde as contemporaneas (VASDEV; CHADWICK;
THOMAS, 2012; BARTHOLD, 2012; SHARP; KIERAN; ARLEN, 2013).

ACUTE EPIDIDYMITIS is of relatively gradual onset with a higher temperature and a greater leukocy-
tosis than is present in torsion of the cord. There may be a urethral discharge or a neighboring
infection of the prostate, seminal vesicles or vas deferens. The epididymis is a hard, infiltrated
ridge feeling not unlike the knuckles of one’s hand, while in torsion it is palpably normal distal to

the twist.

AcuTE ORCcHITIS likewise presents a more gradual onset with greater elevation of the temperature

and white count, and there is characteristically less pain yet more extensive swelling.

STRANGULATED HERNIA usually presents quite characteristic symptoms, and will seldom cause
any confusion in diagnosis except when the testis is undescended. One more frequently observes
progressive vomiting which is not present with torsion. In either case immediate operation should

be carried out.

TRAUMATIC HEMATOCELE and HYDROCELE will be antedated by a history of direct injury to the
testis (torsion results from indirect strain). The testis is not found high in the scrotum, and (in

hematocele) greater ecchymosis of the scrotum is apparent.

Torsion of a HYDATID OF MORGAGNI (appendix testis) may be hard to differentiate, but an attempt
should be made as surgery may be unnecessary. The symptoms are distinctly less severe than in

torsion of the cord, and the skin of the scrotum is not affected.

In the case of the undescended testis, one must occasionally differentiate torsion from ACUTE AP-
PENDICITIS, URETERAL CALCULUS, INTUSSUSCEPTION AND MECKEL’ $ DIVERTICULUM, the findings in

which are too well known to require reiteration.

From the recurrent form of torsion, neoplastic and acid fast disease must be differentiated. In
TUMOR OF THE TESTIS the swelling will be of much slower pace and will be painless in the early
stages. In fact, the patient will complain of the increased size of the scrotum rather than of pain.

TUBERCULOSIS OF THE GENITAL TRACT will demonstrate a thick and beaded epididymis or vas. Not

20Como bem sabe todo residente de Urologia, submetido & inevitavel sabatina diante de um caso suspeito de
torcéo de testiculo.

21Ag poucas adi¢Oes a essa lista sdo Edema Escrotal Idiopatico (QVIST, 1956; ESSENHIGH; STEWART,
1966; ASHBY, 1969), e Isquemia Testicular secundaria a Parpura de Henoch-Schonlein (FITZSIMMONS, 1968;
O’REGAN; ROBITAILLE, 1981).
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infrequently a chronic fistula fixing the scrotal skin to the region of the epididymis, with findings

of infection therein, will aid in the diagnosis.

Para eles, ndo havia sentido em se tentar reducéo pré-operatéria da torgao; eles entendiam a ma-

nobra como meramente protelatoria. Em suas palavras (grifo nosso):

Closed reduction or untwisting of the cord by manipulation now is of historical interest only. In
view of the physiopathology and end results of torsion, it must be regarded as a surgical emer-
gency, and manipulation serves only to waste valuable time when surgical intervention might be

undertaken sooner in order to save the testis.

Uma afirmacio destinada a ser repetidamente contestada (BURKITT, 1956; MOORE, 1958; BUR-
TON, 1969; FRAZIER; BUCY, 1975; KIESLING et al., 1984; CATTOLICA, 1985; CABRAL DIAS FILHO
et al,, 2017; VASCONCELOS-CASTRO et al., 2020).

2.1.3 A outra metade do século XX: séries de casos e estudos experi-
mentais

Quanta isquemia o testiculo suporta? A resposta para essa questdo fundamental permanecia obscura
até a década de 1950, apesar da suspeita de que o tempo disponivel para salvamento do testiculo torcido
havia sido bastante superestimado (KEYES; COLLINGS; CAMPBELL, 1923). Nossa atual perspectiva do
influéncia de diferentes tempos de isquemia na citopatologia testicular se origina no estudo experi-
mental de Smith (1955). Seu desenho experimental consistia em gerar diferentes tempos de isquemia
testicular (de 2 a 14 horas) aplicando um torniquete elastico no corddo espermatico de caes (Veja a figura
2.2) para 60 dias depois examinar os espécimes cirurgicos.

22

Ele foi preciso (e laconico**) na apresentagio de seus resultados:

The testes of 33 dogs were subjected to periods of ischemia ranging from 2 to 14 hours.

The spermatogenic cells were slightly damaged by 2 hours, severely injured by 4 hours, and eli-

minated by 6 hours?? of ischemia.
The Leydig cells were severely damaged by 8 hours of ischemia and eliminated by 10 hours.
Ten hours or more of ischemia resulted in nearly complete fibrotic replacement of the testes.
Outro resultado relevante foi a observacéo, nos testiculos submetidos a tempos de isquemia entre

4 e 8 horas, de agrupamentos de células de Leydig imediatamente abaixo da tuinica albuginea. A con-

figuracdo foi atribuida a persisténcia de aporte arterial nesta topografia, em detrimento da irrigacdo a

22Também em relacdo a bibliografia, com quatro referéncias.
23 Af esta a origem do tempo-limite de seis horas para cirurgia, refor¢ado posteriormente por Danner, Frick e
Rovan (1982), entre outros. No Capitulo 2.2 discutimos mais extensamente este tema.
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Figura 2.2: Desenho experimental de Smith (1955). O torniquete elastico era tracionado até que ces-
sasse o sangramento arterial oriundo de uma pequena inciséo (stab incision) na tinica albuginea. Trans-
corrido o tempo de isquemia alocado para o caso, o torniquete, cujos ramos haviam sido expostos por
contra-abertura, era removido, e fechava-se a incisdo. Figura reproduzida sob permissio.

porgio central da glandula 4. Os resultados obtidos, alguns anos depois, por Sonda e Lapides (1961)%°,
foram essencialmente os mesmos com tor¢des com mais de 27 radianos, embora torcoes de até 17z
radianos fossem toleradas por até 12 horas.

Surgiram, no final da década de 1950, séries com maior casuistica. Moore (1958) acumulou dez casos
ao longo de quatro anos. Apenas quatro tiveram o diagnoéstico inicial correto, com tempos de isquemia
de noventa minutos, trés horas e meia, quatro®® e dezessete horas, e apenas nos dois primeiros o testiculo
pode ser salvo cirurgicamente. Ele salientou que quatro pacientes néo se recordavam com precisiao do
inicio do quadro, introduzindo a nogao de que torcdo testicular ndo pode ser descartada mesmo com
o relato de dor de inicio insidioso. No mesmo ano, Woodson, Herring e Mynatt (1958) relataram o
salvamento cirtrgico de 5 de 9 6rgéos, com a ressalva que dois pacientes foram tratados apenas com
manipulaco externa, i.e., destor¢io manual?’. Assim, justifica-se a indignacdo na voz de Angell (1963)

com os frequentes erros diagnosticos, atrasos na indicacéo de cirurgia e altas taxas de perda testicular:

Two fallacies are responsible for this delay in diagnosis: First, the belief that torsion is uncommon;

and secondly, the idea that it seldom resembles inflammation. Published reports tend to perpe-

24 A persisténcia da funcio esteroidogénica do testiculo apés tor¢ao em dngulo e tempo suficientes para dizimar
o epitélio germinativo por ao menos 6 meses foi reiterada no estudo experimental de Baker e Turner (1995).

25Talvez motivados por um caso extraordinario (KLINGER, 1954), em que se observou viabilidade testicular
com cinco dias de sintomas.

20Egte paciente tivera sua tor¢do manualmente reduzida no momento do atendimento. Todavia, em cirurgia,
comprovou-se necrose testicular.

27Nao ha, todavia, conta do desfecho destes a longo prazo.
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Figura 2.3: Configuracdo anatomica favoravel a torcdo testicular intravaginal, diagrama de Angell
(1963). As setas indicam o sitio de tor¢do mesorquial. Figura reproduzida sob permisséo.

tuate these errors and there are many reports of cases simulating epididymitis which are called

"atypical"though why is not clear ...
Ele continua:

Torsion, in fact, seems to be much commoner than is generally believed. Nobody can tell how
many cases, unrecognised and wrongly treated, masquerading as epididymitis, proceed unchecked

to eventual testicular atrophy:.

Angell se imortalizou na literatura urolégica pela descri¢ao do posicionamento do testiculo contra-

lateral ao afetado & ectoscopia, com o paciente em posicéo ortostatica?®(grifos do autor):

THE HORIZONTAL LIE: Thirteen patients were examined in a standing position. In all, the unaf-
fected testicle (or, in interval cases??, both testicles) could be seen to lie horizontally. In twelve of
these the diagnosis was confirmed by exploration; the other was resolving and was not operated
on at that time. This sign could be clearly demonstrated, even in the presence of much scrotal
redness and cedema, and to the satisfaction of those who had previously diagnosed epididymitis.
This last clinical feature is put forward as a diagnostic sign of torsion. It is, of course, per-
manent and therefore present between episodes, and is particularly helpful in interval cases with

a history of recurrent pain and swelling.

28Sinal de Angell, redescoberto por Corriere (1972). O outro sinal semioldgico classico de torcio testicular, a
auséncia do reflexo cremastérico, s6 seria tratado de forma mais rigorosa por Rabinowitz (1984) e Ciftci et al.
(2004).

29i.e., tor¢do recorrente.
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Angell conseguiu preservar os testiculos de nove dos treze pacientes tratados por ele, sempre com
orquidopexia contralateral, uma vez que ele encontrou anomalias sugestivas de hipermobilidade (figura
2.3) em todos esses 6rgaos.

Publicaram-se, durante a década de 1960, mais cinco séries de casos>® (GARTMAN, 1964; BARKER;
RAPER, 1964; TAYLOR; BAUER, 1965; ALLAN; BROWN, 1966) nas quais se fez mencdo ao papel de-
cisivo do tempo no tratamento da doenca. Barker e Raper (1964) revisaram as taxas de preservacio
testicular até aquele momento e chegaram a desanimadores 90% de indice de perda (80% por orquiecto-
mia e 10% por atrofia posterior)®*!. Além disso, eles observaram um alto indice de anomalias anatémicas
no testiculo no torcido**. No mesmo ano, Gartman (1964) conseguiu salvar em cirurgia os testiculos
de apenas 11 de 26 pacientes, enquanto, no ano seguinte, Taylor e Bauer (1965) conseguiram salvar
cirurgicamente apenas seis testiculos em seus 13 casos de tor¢do aguda.

Logo depois, Allan e Brown (1966) publicaram a maior série de casos de torg¢ao testicular até entdo,
com 58 pacientes — cinquenta deles com torcéo testicular aguda — com uma taxa de salvamento cirdr-
gico de apenas 20%. (A relacdo entre viabilidade do 6rgéo e tempo até tratamento deste ultimo estudo
pode ser vista na Figura 2.4). Baixos indices de salvamento cirurgico do 6rgao (17 de 50, 34%) também
foram reportados por Leape (1967), que ressaltou a atipicidade da apresentacio clinica da doenca e a
necessidade, naquela altura absolutamente clara, de se manter alto nivel de suspeicdo diagnostica e
baixo limiar para indicacéo de cirurgia exploradora.

Embora ja se soubesse da alta predisposicdo a tor¢do do testiculo contralateral e da recomendagio
de fixacdo deste, preferencialmente no momento da exploracéo cirdrgica do testiculo torcido (EWERT;
HOFFMAN, 1944; WOODSON; HERRING; MYNATT, 1958; ANGELL, 1963; BARKER; RAPER, 1964),
o primeiro estudo da anatomia testicular contralateral a tor¢do surge com Parker (1970). O autor ob-
servou a mesma anomalia anatomica (alta insercio da tunica vaginal) em um gémeo monozigético de
um paciente tratado por torgdo de testiculo®®>. Mais detalhes da anatomia testicular de risco para torgéo
foram descritos na série de 40 casos de Parker e Robison (1971)**. Embora a anomalia em badalo de
sino (bell clapper) fosse a mais frequente (Figura 2.5), esses pesquisadores encontraram algum grau de
separacio epididimaria em sete dos 21 casos em que informacdes anatomicas detalhadas eram disponi-
veis, e destacaram a possibilidade, em pacientes com torcéo testicular, do epididimo estar normalmente

posicionado (as Figuras 2.5 e 2.6 representam a normalidade anatémica e o mesorquio).

30E os dois primeiros relatos de casos da América do Sul, por Finochietto (1960), da Argentina, e Schmidt (1960),
do Brasil.

31Esta é a referéncia de jure quando se quer fazer mencéo aos maus indices de preservacio testicular do passado.

32Todos os sete testiculos sobre os quais havia informagéo anatémica eram anémalos em suas estruturas de
fixacdo.

33Mesmo recentemente, estudos anatémicos assim tém relevancia. Martin e Rushton (2014) observaram a ano-
malia em badalo de sino em % (78%) de pacientes com tor¢ao intravaginal, e Favorito, Cavalcanti e Costa (2004)
encontraram a anomalia em 76% dos testiculos contralaterais aos torcidos em pacientes com torgéo extravaginal.

34Nenhuma relacio com o Parker acima.
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Figura 2.4: Tempo até tratamento e viabilidade testicular, de acordo com Allan e Brown (1966). Figura
reproduzida sob permisséo.

Tais achados encontram ressonancia nas descri¢des intraoperatorias de Anderson e Williamson
(1988), que observaram a anormalidade mesorquial em 10%>° dos pacientes tratados por tor¢o testicu-
lar®, propor¢des parecidas com as encontradas em um recente estudo brasileiro (FAVORITO; CAVAL-
CANTT; COSTA, 2004). A possibilidade de que a anomalia em badalo de sino represente uma variante
mais branda de insuficiéncia do gubernaculo Hunteriano foi aventada por Harris et al. (1982), que a
encontrou em 11 de 13 casos de pacientes com sindrome do testiculo evanescente®’.

Skoglund, McRoberts e Ragde (1970) meticulosamente revisaram idades de incidéncia, sintomas,
diagnostico diferencial e indices de sobrevida dos 718 casos publicados entre a revisdo de Abeshouse
(1936) e 0 ano do estudo; assim como de 70 pacientes por eles tratados na Universidade de Washington,
em Seattle, EUA. O indice de perda do 6rgéo — por orquiectomia ou atrofia — na série historica foi de
71%, e os autores observaram, em seus casos, indices de salvamento semelhantes aos de Allan e Brown
(1966). A maioria dos 6rgéos foi preservada quando o tratamento se deu antes de cinco horas (83%) da
instalacdo dos sintomas, ou mesmo antes de dez horas de sintomas (70%); em contrapartida, apenas um
em cada cinco testiculos foi preservado se o tratamento ocorreu depois de dez horas.

Melhores indices de salvamento cirtrgico do 6rgéo também foram relatados por Korbel (1974). O
autor conseguiu salvar cirurgicamente os testiculos de 33 de 47 (70%) de seus pacientes — apontando

que dez de 19 pacientes inicialmente diagnosticados com epididimite aguda foram diagnosticados intra-

35% pacientes = 0.09.

36 A série tem 670 pacientes, estes 144 sio aqueles em que se pode identificar a anomalia anatomica pela des-
cricao cirurgica.
37 The Vanishing Testis, (ABEYARATNE; AHERNE; SCOTT, 1969).
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Figura 2.5: Diagrama representando a anatomia normal do aparato de fixacdo testicular e a anomalia
em badalo de sino, na interpretagéo do Dr. Eduardo Lenza.

s o
)

Figura 2.6: Diagrama demostrando separacdo completa do epididimo e testiculo e formag¢ao do mesor-
quio, na interpretagao do Dr. Eduardo Lenza. A seta mostra o eixo de rotacéo.
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operatoriamente com torcdo testicular. Nimeros semelhantes foram reportados por Chapman e Walton
(1972), que conseguiram salvar cirurgicamente os testiculos de 64% (%) de seus pacientes. Os investiga-
dores astutamente perceberam que uma grande proporcéo de seus pacientes (38, 45% do total) descorti-
nava, em sua historia clinica, episddios anteriores de dor testicular, indicativos de tor¢io recorrente38.
Dezenove destes 38 pacientes foram submetidos a orquidopexia profilatica® e todos tiveram seus 6r-
gdos preservados. Em contrapartida, sete dos outros 19 pacientes, que apenas vieram a aten¢éo médica
em um episddio agudo da doencga, foram submetidos a orquiectomia.

Mais extremos em sua conduta®’, Del Villar, Ireland e Cass (1972) resolveram indicar exploracio
cirurgica precoce em todos os casos de dor escrotal aguda em seus 42 pacientes com idades abaixo de
30 anos, chegando a concluséo de que os elementos semioticos basicos: idade, histéria clinica e achados
do exame fisico foram mais uteis no diagndstico diferencial de escroto agudo do que exames subsi-
diarios: analise do sedimento urinario, leucometria, hemossedimentacio*'. Pedem atencio as idades
relativas de incidéncia: trés quartos dos pacientes na terceira década de vida tinham epididimite aguda,
enquanto 70% dos meninos entre 10 e 19 anos tinham tor¢éo testicular (trés desses nove pacientes foram
orquiectomizados).

Um dos relatos mais informativos desta década vem de um n#o-urologista. Sparks (1971), clinico
geral de uma escola secundaria da pequena cidade de Rugby, Reino Unido. Ele percebeu que, em seus
pacientes, apenas apendicite aguda era mais frequente que tor¢éo testicular*?. Fazendo amplo uso de
destorcdo manual, e trabalhando em estreita associacdo com os cirurgides do hospital local, 14 de seus 15
pacientes tiveram seu testiculo cirurgicamente preservado (embora trés deles tenham, no seguimento,
apresentado algum grau de atrofia). Ele também foi um dos primeiros a perceber que a doenca incide
preferencialmente nos periodos mais frios do ano (SPARKS, 1972).

Antes da metade da década, mais um estudo de correlagdo anatomo-clinica em 38 pacientes foi

publicado por King et al. (1974). Eles assim resumiram os achados de microscopia 6dtica:

Microscopically, biopsy of the testis during the first 8 hours showed only mild congestion and
edema with some evidence of hemorrhagic diapedesis. Within 24 hours there was some loss of
cellular chromatin material and pyknosis was evident. After 48 hours hemosiderin and hematoidin
became evident in the interstitial areas as well as in the tubules. Necrosis was noted after 4 to 5

days and fibrosis became evident as the delay prior to operation increased.

38Um paciente relatou mais de 100 episodios.

39Pre-emptiva?

#0frritados com a quantidade de orquiectomias que vinham fazendo, talvez.

410bservacio semelhante a de Jefferson, Perez e Joseph (1997), reiterada por Livne et al. (2003).

42No youth under the age of 15 years should be diagnosed as suffering from acute epidydimitis until the testis
has been exposed at operation and torsion excluded. This is a safe working rule — epidydimitis comes to no harm
from scrotal drainage, but torsion cannot be relieved by antibiotics.; Hamilton Bailey, 1967. Para alguns, um pouco
extremo, mas ele ndo tinha métodos de imagem a disposicéo.
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Assim como suas estimativas de atrofia testicular:

In patients followed for more than a year residual testicular mass was found to be unaffected in all
those treated within the first 8 hours after the onset of symptoms. As delay caused the lapse of time
to increase from 16 to 24 hours, loss of testicular mass was noted in 7 of 13 patients. However, the
loss was not marked and was usually less than 20 per cent. When the operation was delayed for 36
hours a more significant loss of testicular mass was noted in 5 of 6 patients. By this time damage
resulted in a residual mass which was estimated between 60 to 80 per cent when compared to the
contralateral testis. Beyond 72 hours complete atrophy occurred in 5 of 9 patients with marked

reduction in testicular size in the remaining 4 patients.

Este estudo pode ser interpretado como uma extensio do trabalho de Smith (1955), mas se tem a
impressdo de que pouca informacio prognéstica se ganhou com o exame histopatolégico®.

Apenas apos a segunda metade da década de 1970, surgem as primeiras descricoes de métodos
diagnosticos subsidiarios especificos para o diagnéstico diferencial do escroto agudo. Hahn et al. (1975)
demonstraram que imagens de gama-camera de bolsas testiculares de pacientes com tor¢éo exibiam um
4rea fotopénica central ap6s a injecio intravenosa de **Mtecnécio** (cintilografia testicular, doravante),
achados que foram confirmados por Atallah, Mazzarino e Horton (1977)%, Levy (1975), e Pedersen,
Holm e Hald (1975)*. Logo em seguida, Perri et al. (1976) e luchtman, Zoireff e Assa (1979) descreveram
o uso do fluxémetro Doppler?’ no diagnéstico da doenca, a que atribuiram alta acuracia diagnéstica.
Tal acuracia foi quase imediatamente contestada por Rodriguez et al. (1981), que estimaram em 0.79

a correlacdo entre a cintilografia testicular e fluxometria Doppler, e, principalmente, por Nasrallah,

#3Especialmente considerando que um paciente teve ruptura testicular (com exposicéo de parénquima testicu-
lar), no sitio da bidpsia, alguns dias apds a orquidopexia.

4“pertecnato sodico, Na”®M TcOy, o sobrescrito M, (M ) denotando meta-estavel.

#5Calculos de sensibilidade, especificidade, valor preditivo positivo (VPP) e negativo (VPN), e concordincia
entre observadores foram efetuados por (LEVY et al., 1983). A saber, sensibilidade = 90%, especifidade = 89%, VPP
= 75%, VPN = 96%, concordincia entre observadores = 88%.

Apenas para revisao:

Denotando P(A) como a probabilidade de A, =A como a negacédo de A (ndo A), e com P(A|B) representando
a probabilidade de A condicionada a B (1é-se o simbolo | como "dado que"), temos SENSIBILIDADE COMO a pro-
babilidade de teste positivo entre doentes, P(T|D); ESPECIFICIDADE como a probabilidade de teste negativo entre
nao doentes, P(—T|~D); VALOR PREDITIVO POSITIVO como a probabilidade de doenga com teste positivo, P(D|T);
€ VALOR PREDITIVO NEGATIVO como a probabilidade de nio doenca com teste negativo, P(-D|=T). Embora os
conceitos sejam probabilisticos, habitualmente apenas se estimam as propor¢des encontradas.

46Tage Hald, co-autor deste artigo, pertenceu ao primeiro grupo de urologistas a se associar com engenheiros
e fisicos no desenvolvimento da urodinimica.

4"Doppler flowmeter — nio se trata, ainda, da ultrassonografia com Doppler colorido, cujos primeiros relatos
apenas vém com Middleton e Melson (1989). O fluxémetro Doppler se mostrou 1til na verificagdo da efetividade
da destor¢io manual (BETTS et al., 1983), motivando o uso da ultrassonografia com Doppler colorido para o
mesmo propoésito (GAREL et al., 2000).
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Manzone e King (1977), que descreveram a perda do 6rgio em 3 de 4 pacientes*® cuja fluxometria com
Doppler demonstrou bom fluxo sanguineo no testiculo acometido.

Apesar do inegavel avanco proporcionado pela possibilidade de se avaliar, em tempo real?’, o fluxo
sanguineo testicular, o relato de Nasrallah, Manzone e King (1977) ilumina um dos problemas funda-
mentais no tratamento desta doenca®®: a assimetria de risco, que se associa a transferéncia de atribuicio
do diagndstico. Os exames subsidiarios (assim como a ultrassonografia com Doppler colorido, que logo
abordaremos) reduzem o papel do exame clinico na decisdo terapéutica, alocando ao exame o julga-
mento diagnostico. A assimetria de risco®! advém da maior gravidade relativa de nio se diagnosticar
em tempo°? torgdo em um paciente com torgéo testicular frente a exploragéo cirurgica de um paciente
que ndo tem a doenga, fato salientado na revisdo de Smith e King (1979).

A estimativa de incidéncia anual de m casos por habitante do sexo masculino se origina do tra-

balho de Williamson (1976). Esse estudo incluiu 293 casos de torcéao testicular tratados entre 1960 e

1974 nos cinco hospitais do condado de Bristol, Reino Unido. A maioria dos pacientes se apresentou na

212

fase aguda da doenca (553

~ 72%), e 31 pacientes ndo tinham mais dor ao chegar ao hospital. Destes 31
pacientes, 21 relataram episodios prévios de dor testicular®>. Considerando que 37 dos 212 pacientes em

fase aguda relataram episodios anteriores de dor testicular, temos uma estimativa de incidéncia relativa

de tor¢do recorrente (recf(ftrflme — 2“21;)3*92 ~ 42%). A distribui¢do etaria dos pacientes, com dois tercos

com idades entre 12 e 18 anos, foi semelhante as séries King et al. (1974) e Donohue e Utley (1978) (Fi-
gura 2.8). Estes, trabalhando no Hospital Christchurch, na cidade neozelandesa homénima, obtiveram
159

um dos melhores indices de salvamento cirdrgico até aquele momento ({75 pacientes ~ 89%

)4,

Dois estudos, um do final dos anos 70 e outro do inicio da década de 1980, foram motivados pela
questdo do que acontece, a longo prazo, com o testiculo cirurgicamente salvo, e se a tor¢ido poderia
influenciar os pardmetros do exame seminal. Ambos nos deram respostas parecidas. Krarup (1978)
avaliou a volume testicular de 48 pacientes tratados por torcdo — oriundos de sua coorte original de
76 pacientes (KRARUP, 1976) — ap6s um periodo médio de seguimento de quatro anos e meio. Nos

28 pacientes cujos 6rgéos foram cirurgicamente salvos, constatou-se que havia uma forte correlagio

entre o tempo até o tratamento e o grau de atrofia em propor¢io ao testiculo nio-afetado. Além disso,

480 paciente que nao perdeu o 6rgio tinha, 4 exploracio cirtirgica, uma tor¢ao de apenas 17 radianos. Recente-
mente se empreenderam analises quantitativas da influéncia da magnitude de torcéo no risco de perda testicular
(CABRAL DIAS FILHO et al., 2016; HOWE et al., 2017).

49 Real time, um anglicismo quase inevitavel.

30Nz0 s6 desta como de muitas, muitas outras. ..

51Fragilidade, ou concavidade ao risco, no sentido de Taleb (TALEB, 2019a,b, 2018)

2Em qualquer momento!

3Todos estes 21 pacientes apresentavam testiculos horizontalizados a ectoscopia em ortostase, e, intraopera-
toriamente, em todos se observou a anomalia em badalo de sino

>4E um dos melhores indices historicos. Salienta-se que a série incluiu 46 pacientes (26% do total) com tor¢éo
intermitente, operados eletivamente. Todos tiveram seus testiculos cirurgicamente salvos
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Figura 2.7: Distribuicio de idades de pacientes tratados por torcédo testicular por Williamson (1976)

entre 1960 e 1974. Figura reproduzida sob permissio.
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Figura 2.8: Distribuicdo de idades de pacientes tratados por torcéo testicular entre 1963 e 1971 por
Donohue e Utley (1978), em conjunto com a distribui¢do das idades de pacientes com tor¢io de apéndice

testicular, e distribuicdo dos casos nos meses do ano. Figura reproduzida sob permisséo.
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também se observou que, mesmo testiculos tratados precocemente, i.e. com menos de quatro horas
de sintomas, ndo estavam livres de atrofia (Figura 2.9). Com relacdo ao exame seminal, observou-se
normalidade em apenas um dos 19 pacientes em que foi possivel obter uma amostra seminal, com nove

5. Bartsch et al. (1980) também encontraram forte correlacio

pacientes exibindo alteracdes severas
entre tempo de isquemia e grau de atrofia em 42 pacientes seguidos por dois anos e meio. Doze de 30
desses pacientes (40%) tinham anormalidades em seu exame seminal, e, de nota, as anormalidades foram
vistas em trés de oito pacientes tratados antes de quatro horas do inicio do quadro®®. Em consonancia
com esses achados, Cass, Cass e Veeraraghavan (1980) observaram que seu alto indice de salvamento
cirtirgico (90%) caiu para 73% ao se considerar a proporgio de 6rgéos que evoluiram para atrofia®’. Logo
depois, Cass (1982) relatou preservagio testicular com orquidopexia pre-emptiva em todos os seus nove
pacientes com torgdo testicular intermitente, corroborando o argumento de que o modo mais eficiente

para lidar com o curto tempo disponivel para tratar tor¢éo testicular na fase aguda é nio deixar que a

fase aguda aconteca (Tabela 2.1).

Tabela 2.1: Indices de salvamento testicular em pacientes tratados por torcio testicular em fase aguda
em comparacio com pacientes tratados por tor¢do intermitente. Dados extraidos de Cass (1982).

Autor N, fase aguda  Salvos (%) N, intermitentes  Salvos (%)
Klingerman e Nourse (1967) 28 11 (39) 2 2 (100)
Parker e Robison (1971) 33 14 (42) 7 7 (100)
Chapman e Walton (1972) 67 43 (64) 19 19 (100)
Macnicol (1974) 42 23 (55) 18 17 (96)
Greaney (1975) 19 16 (84) 3 3 (100)
Bourne e Lee (1975) 28 18 (64) 7 7 (100)
Williamson (1976) 272 195 (72) 21 21 (100)
Donohue e Utley (1978) 179 162 (90.5) 7 7 (100)

58 (52
66

Cattolica et al. (1982) também relataram um alto indice de salvamento cirdrgico do 6rgao ~
79%). Na secdo mais intrigante desse artigo, lemos que todos os pacientes submetidos a destor¢ao

manual tiveram seus 6rgios preservados, com trés pacientes tendo sua torcéo testicular reduzida no

550 artigo é sintético, mas rico em resultados. Também se viu que oito de 25 pacientes em que nio foi feita
fixacdo testicular contralateral imediata tiveram sintomas de torc¢éo intermitente. Dois desses pacientes evoluiram
a fase aguda da doenca com necessidade de cirurgia emergencial.

“%Resultados semelhantes aos reportados dois anos depois por Danner, Frick e Rovan (1982).

370 alto indice de salvamento foi obtido pela opcio de se explorar cirurgicamente todos os pacientes com 40
anos de idade ou mais jovens em que havia qualquer suspeita de tor¢do. Ndo ha surpresa, portanto, de que 102
dos 157 (= 70%) pacientes operados tivessem epididimite aguda diagnosticada intraoperatoriamente.

58 Ainda assim, baixos indices de salvamento cirdrgico continuaram a pontuar a literatura, inclusive de regides
economicamente avancadas. Bennett, Nicholson e Little (1987), de Chatham, condado de Kent, Inglaterra, re-
portaram que 15 de 27 (55%) 6rgaos nio puderam ser cirurgicamente salvos, sendo o tempo médio de atraso de
apresentacio destes pacientes de 18 horas.
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Figura 2.9: Grau de atrofia testicular mensurado orquidometricamente em relacdo ao 6rgao nao-
afetado, de acordo com o tempo até tratamento dos pacientes tratados por Krarup. Figura reproduzida
sob permisséo.

59

servico de origem””. Suas sugestdes de conduta continuam pertinentes, e as transcrevemos abaixo,

verbatim:

On the basis of our data several guidelines are advocated:

« The referring physician must be educated about possible torsion, thereby encouraging early

consultation.

« The routine of the urologist must be modified aggressively, making the patient with possible

torsion the most important priority.
« If torsion is suspected operation should not be delayed by testicular nuclear scintiphoto-
graphy.

+ Most important, manipulative detorsion must be attempted immediately at the ini-

tial physical examination.

Alguns anos apds a conjectura de Sparks (1972), comecaram as investigacdes acerca da associacdo
de torcio testicular com menores temperaturas atmosféricas®®. Shukla et al. (1982) reportaram que a

maioria dos casos da doenca teve inicio com temperaturas atmosféricas abaixo de 2°C. Esse investigador

»Maxima atencgio neste aspecto. Haynes e Haynes (1987) descreveram trés casos de torciio persistente — ou
recorrente — apds o aparente sucesso da manobra, e dois casos evoluiram a perda cirurgica do 6rgdo. Da mesma
forma, Sessions et al. (2003) constataram que um terco dos pacientes submetidos a destor¢io manual (% ~ 32%)
apresentavam tor¢ao a escrototomia.

0Temperaturas mensuradas em estagdes meteorologicas sio temperaturas atmosféricas, e é quase impossivel,
a partir de tais mensuracdes, inferir as temperaturas ambientais, i. e. de onde o paciente se encontra (BARNETT,
2015).
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também notou um ndimero seis vezes maior de internagdes por torcéo testicular no estado indiano de
Himashal Pradesh®!, de clima frio, em relacdo a regiio de Kashmir®?, regido de clima mais quente.
(SHUKLA, 1983), com a importante ressalva de que nido houve diferencas no numero de internacoes
por tor¢do de apéndices testiculares entre as regides. Mabogunje (1986), de Zaria, Nigéria, percebeu
que 76 dos 131 (58%) dos seus casos de torgao testicular ocorreram durante os quatro meses da estacdo
fria e seca®®. Da mesma maneira, Anderson e Williamson (1988), de Bristol, Reino Unido, assinalaram
que um quarto dos seus pacientes desenvolveram a doenca nos meses de dezembro e janeiro (Figura
2.10).

Em contrapartida, evidéncias de que temperaturas mais frias sao fatores de risco para torcao testi-
cular foram contestadas por Driscoll, Brume e Meehan (1983), que nédo detectaram diferencas signifi-
cantes®® na incidéncia mensal dos 134 casos por ele estudados em um periodo de 10 anos em Dundee,
Escocia. Padrdes sazonais de incidéncia também néo foram reportados por Preshaw (1984), e Jones,
Macreadie e Morgans (1986) ®. Assim, a existéncia de um fator de risco climético para torgéo testicular
permaneceria quiescente, e indecidida, até o inicio do século seguinte.

O primeiro relato da ultrassonografia em modo B aumentada com Doppler colorido® (ultrassono-
grafia com Doppler, doravante) para observagio da perfuséo testicular em pacientes com escroto agudo
é de Middleton e Melson (1989). Esses autores ndo detectaram fluxo sanguineo intratesticular em trés
pacientes com tor¢do testicular, e em dois pacientes com suspeita de isquemia testicular apds correcéo
de hérnia inguinal. Ademais, eles observaram que naqueles nédo se percebiam altera¢des as imagens
convencionais, e que houve retorno de fluxo ap6s orquidopexia. Em contraste, nos pacientes com is-
quemia apés correcdo de hérnia inguinal, além da auséncia de fluxo, havia alterac6es parenquimatosas.
No esteio desse estudo, seguiram-se outros demostrando a utilidade do método em todas as faixas eta-
rias (MIDDLETON et al., 1990; DEEG; WILD, 1990; LERNER et al., 1990; ZOELLER; RINGERT, 1991;
HORSTMAN et al., 1991; YAZBECK; PATRIQUIN, 1994), assim como para monitorizacdo de destor¢éo

manual pré-operatéria (GAREL et al., 2000). A ultrassonografia com Doppler foi logo comparada com a

610 estado se localiza no bordo externo do Himalaia ocidental. O nome Himachal vem do sinscrito: hima,
neve; acal, encostas (RAGHAVAN; BHARDWAJ, 2020a).

62Na verdade, no estado indiano de Jammu e Kashmir (RAGHAVAN; BHARDWAJ, 2020b).

63Esta estacdo recebe o nome de Harmattan, da corrente de ar homénima que sopra, entre novembro e margo,
em dire¢do sudoeste, a partir do Saara ocidental, em dire¢do ao Golfo da Guiné (RAGHAVAN, 1998). Esta in-
cidéncia sazonal de torcéo testicular foi relatada, alguns anos depois, na cidade de Jos, Nigéria (UGWU et al.,
2003).

405 pesquisadores utilizaram o teste do y? de Pearson, quase certamente inadequado para este propdsito
(GASPARRINI, 2011b; CHIU et al., 2012; CABRAL DIAS FILHO, 2016; CABRAL DIAS FILHO; GONCALVES DE
OLIVEIRA, 2013).

65 Cujas séries incluiram, respectivamente, 272 e 179 casos.

%Mesmo com alta resoluciio, a ultrassonografia em modo B era, e ¢ incapaz de discernir altera¢des no parén-
quima testicular em tor¢des com curto tempo de isquemia (FOURNIER et al., 1985; STOLLER; KOGAN; HRICAK,
1985).
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Figura 2.10: Incidéncia mensal de torcdo testicular agregada durante 25 anos segundo Anderson e
Williamson (1988). Figura reproduzida sob permisséo.

cintilografia testicular, e Burks et al. (1990) assim calcularam as caracteristicas do exame: sensibilidade
= 86%, especificidade = 100%, acuracia = 97%°".

Relatos de potenciais problemas com o exame tio tardaram a surgir®® (INGRAM; HOLLMAN;
AZMY, 1993; WILBERT et al., 1993; STEINHARDT; BOYARSKY; MACKEY, 1993; JEFFERSON; PEREZ;
JOSEPH, 1997; SIDHU, 1999). Ingram, Hollman e Azmy (1993) reportaram que um paciente, inicial-
mente diagnosticado com tumor paratesticular, com bom fluxo arterial, tinha, de fato, uma torcéo de
%n radianos®. Fluxos arteriais residuais em testiculos com rota¢des de menor magnitude também foram

relatados por Wilbert et al. (1993)7°, Holcomb (1996), e verificados experimentalmente por Costabile et

67Ressalve-se que neste estudo os autores utilizaram transdutores de 5 MHz.
%8Nzo deixa de guardar interesse a linha de conduta colocada no comentario editorial de Terry Allen ao relato
de Steinhardt, Boyarsky e Mackey (1993), que transcrevemos in verbis:

« Any child believed to have a reasonable likelihood of torsion should be taken to the operating room immediately. Additional
diagnostic studies will just confuse the issue and delay treatment;

« In early puberty the diagnosis of epidydimitis should be considered highly suspect;

« When a boy has clinical features suggesting that he does not have torsion, it would still be wise to obtain a blood flow study before
rendering a final veredict. Doppler sonography is ideal, since it provides more anatomical information than a nuclear scan;

« No study, whether clinical or technological, is any better than the individual performing it.

69Intraoperatoriamente, observou-se que o tumor paratesticular era o epididimo e que tanto este quanto o
testiculo infartaram.

"OWilbert calculou as caracteristicas do exame em seus 40 pacientes (23 com torgéo testicular, 10 com epididi-
mite, 4 com tor¢ao de hidatides de Morgani e 2 com trauma contuso do 6rgao). Para tor¢ao testicular, sensibilidade
= 82%, especificidade = 100%; para epididimite, sensibilidade = 70%, especificidade = 88%. Numeros um pouco
melhores foram reportados por Nason et al. (2013), de Dublin, Irlanda: sensibilidade = 96.9%, especificidade =
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al. (1994). Estes autores observaram que a perfusio testicular — avaliada com ressonancia nuclear dina-
mica — poderia persistir por até uma hora com torgdes de até 2, radianos’!. Um avango significativo na
direcdo do aumento da sensibilidade do método foi a observagéo, por Baud et al. (1998), do sinal do re-
demoinho’?, caracterizado pelo espessamento abrupto do corddo espermatico associado a modificacdo
da direcio do fluxo arterial no sitio do espessamento do cordio espermatico’®.

Extendendo seu trabalho anterior (WILLIAMSON, 1976), Williamson (1988) analisou uma das mai-
ores séries de casos da doenca até entdo, somando 377 casos aos 293 da série anterior, totalizando 670
casos tratados ao longo de 25 anos’?. O investigador observou um aumento das taxas de salvamento ci-
rirgico ao longo do tempo — de 45%, entre 1960 e 1964, para 73% entre 1975 e 19797°. Na década seguinte
continuamos a ver séries de casos relatando maus indices de salvamento cirargico. Koh, Dublin e Light
(1995), de Kuala Lumpur, Malasia, conseguiram salvar cirurgicamente os testiculos de apenas metade
(34 de 67) de seus pacientes, e perceberam que 43% dos pacientes haviam passado por avaliacdo prévia,
sendo que destes metade foi erroneamente diagnosticada. Jefferson, Perez e Joseph (1997) obtiveram
um indice de salvamento cirtrgico de 63% % pacientes) notando que nenhum dos seus 81 pacientes
que se apresentaram com mais de 12 horas de sintomas teve seu testiculo cirurgicamente salvo.

O unico estudo da prevaléncia na populacdo geral de anomalias anatémicas associadas a tor¢éo
testicular’® vem de Caesar e Kaplan (1994). Eles estudaram a anatomia da cavidade da tdnica vaginal
em 101 testiculos cadavéricos, e encontraram a anomalia em badalo de sino em 12, com 13 outros 6rgéos

demonstrando outras anormalidades de fixacéo (i.e., do tipo 2b de Ishizuka (1988; 2005)).

2.1.4 Inicio do século XXI

O novo século nos trouxe mais algumas séries de casos. Sessions et al. (2003) analisaram 186 casos
tratados entre 1980 e 2000 em Rochester, Nova York, e observaram uma menor magnitude mediana de
torcdo nos pacientes que tiveram seus testiculos cirurgicamente preservados (17 radiano em 116 de 186

pacientes, ~ 63%), em comparacio aos submetidos a orquiectomia (%n radianos). Da mesma maneira,

88.9%, valor preditivo positivo = 96.9% e valor preditivo negativo = 89%, ressaltando-se que todos os 40 pacientes
estudados foram submetidos a cirurgia.

1Tais dados sdo incongruentes com as observacdes de microperfusio testicular e com mensuracdes da pressio
parcial de O3 no intersticio do 6rgdo (Segdo 2.2.2).

72 Whirlpool sign.

73Utilizando esse sinal como critério diagnostico, Kalfa et al. (2004) afirmaram ter reduzido a zero (!) o nimero
de pacientes nos quais exploracdo cirirgica nio revelou tor¢do. Resultados semelhantes foram descritos por
Vijayaraghavan (2006). McDowall et al. (2018) observaram, em meta-analise, que a alta acuracia diagnostica do
sinal ndo se extende a casos de tor¢do neonatal.

74 Apenas ap6s a primeira década do novo século se publicariam séries com casuistica comparavel.

7SEmbora 8% dos testiculos salvos tenham se atrofiado, todos com dez ou mais horas de isquemia.

7Enquanto a anomalia em badalo de sino pareca ser a alteracéio anatdmica mais comum em tor¢éo testicular,
Merksz (1997) encontrou anomalias fusionais em 46% dos seus casos de torcéo testicular.
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Al-Hunayan et al. (2004) relataram que dois pacientes com 48 horas de sintomas tinham, em cirurgia,
menos de 17 radiano de torcio com indicios de viabilidade testicular”’.

A acuréacia diagnéstica da ultrassonografia com Doppler foi novamente abordada por Bentley et al.
(2004). Os pesquisadores identificaram 61 casos de torcao testicular entre 1998 e 2003, e em 17 pacientes
se indicou ultrassonografia com Doppler para verificagdo diagndstica. Em 10 deles, o diagndstico ul-
trassonografico foi de torgao testicular, em trés, de tor¢do de hidatide de Morgagni, e quatro pacientes
apresentavam fluxo arterial ao Doppler. Pela suspeita clinica de torcéo, esses pacientes foram operados,
com subsequente confirmacéo do diagnostico clinico. A explicacdo dada pelos autores teve por base a

variacio anatdmica da anomalia em badalo de sino’®

e nas diferencas de espessura do corddo esper-
matico. Corddes mais delgados possibilitariam maiores angulos de rotacdo em menor espago e assim,
maior ocluséo vascular.

A série de Hayn et al. (2008) reiterou a necessidade de busca ativa por sinais de tor¢do intermitente.
Nenhum dos seus 30 pacientes tratados eletivamente por torcio intermitente evoluiu a orquiectomia,
em comparagdo com 16—7 pacientes em que se esperou o aparecimento do quadro agudo’®. Sobretudo
interessantes foram seus achados de que, em 88% dos pacientes com torc¢éo intermitente e em 90% da-
queles com torc¢do aguda, observou-se a anomalia em badalo de sino no testiculo contralateral, e que o
aumento da frequéncia dos episddios de torcdo intermitente sinalizava um maior risco de desenvolvi-
mento da doenca aguda.

O estudo transversal de Mansbach, Forbes e Peters (2005) fez uso de uma base de dados administra-

tiva® identificando, para o ano de 1998, 436 casos de torcéo testicular oriundos de 231 hospitais. Com

base nessa amostra, calculou-se a incidéncia anual da doenca em % casos por ano em pacientes de 1
8.6

81
a 25 anos®’, e de 100000

casos por ano em pacientes entre 10 e 19 anos. Seu indice de orquiectomia foi de
34%, identificando, por regressdo logistica multivariada®, maiores idades como principal fator de risco
para esse desfecho. Metodologia similar foi empregada por Cost et al. (2011). Os autores identifica-
ram em andlise multivariada etnia afro-americana, idade abaixo de nove anos e falta de seguro-satide®

como fatores de risco para o pior desfecho®*. Um estudo posterior, pela mesma equipe de pesquisadores

"TEsta é a primeira série oriunda do Oriente Médio — mais especificamente, do Kuwait. Os indices de sal-
vamento cirdargico foram de 82.5% (% pacientes), com mais 7 (9%) pacientes apresentando posterior atrofia do
érgéo.

78 Not all bell clappers are born equal...

79Mais trés pacientes apresentaram atrofia testicular no seguimento, baixando o indice de preservacio testi-
cular para 47%.

800 Nationwide Inpatient Sample, com dados de alta hospitalar de 984 hospitais comunitarios de 22 estados
americanos. Casos foram identificados pelo Cédigo Internacional de Doencgas.

81Em comparagio, a incidéncia anual de tumor de testiculo — em todas as idades — foi de %.

82Covariaveis incluiram etnia, existéncia de seguro médico, renda familiar, regido do pais, localiza¢io do hos-
pital (rural versus urbano).

83Esse fator de risco para orquiectomia em torcio testicular também foi identificado, em Taiwan, por Huang
et al. (2013), e na Coréia do Sul, por Lee et al. (2014).

841ndice de orquiectomia neste estudo, 32%
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casos

Figura 2.11: Distribuicdo de casos de tor¢ao testicular (linha vermelha) e médias mensais de tem-
peratura (linha azul), modificada a partir de Molokwu, Somani e Goodman (2011) e reproduzida sob
permissao.

1023
2449

(ZHAO et al., 2011), computou um indice de orquiectomia de 42% ( pacientes), identificando tam-
bém a apresentacio fora de ambientes de urgéncia (pronto-socorros) ou em hospitais pediatricos como

fatores de risco para orquiectomia.

Temperatura ambiental e torcao testicular

Apds hibernacdo de uma década, retornou-se a discussao sobre a associa¢do da incidéncia de torcéo tes-
ticular com baixas temperaturas ambientais. Williams, H. e Joseph (2003) de Birmingham, Alabama, néo
observaram diferencas®® de incidéncia mensal ou sazonal nos 135 casos de torcio de testiculo tratados
entre 1987 e 2002. Da mesma forma, Casey et al. (2011) e Cost et al. (2011), analisando respectiva-

mente 2413 e 2876 casos identificados em bases de dados administrativas®®

, ndo observaram diferencas
sazonais da incidéncia da doenca®’.

Em contrapartida, Srinivasan et al. (2007) observaram que 81% dos seus 58 casos de torgao testicular
iniciaram seus sintomas com temperaturas atmosféricas abaixo de 15°C, e 60% com temperaturas me-
nores que 10°C. Uma maior concentracio de casos nos meses mais frios do ano também foi observada
por Molokwu, Somani e Goodman (2011), de Dundee, Escocia (Figura 2.11).

No estudo metodologicamente mais rigoroso até entdo, Chiu et al. (2012) se valeram de 10 anos

de registros da base de dados de seguros em satde de Taiwan®® para identificar 1782 hospitalizacdes

por torcéo testicular entre os anos de 2000 e 2009. Os pesquisadores calcularam uma incidéncia anual

85Novamente se fez uso do teste de y? de Pearson, um problema de metodologia estatistica que j4 mencionamos.

86 As bases de dados foram, respectivamente, a Healthcare Cost and Utilization Project Kids’ Inpatient Database
e a Pediatric Health Information System.

87Novamente, conclusdes baseadas no teste de y? de Pearson.

88 NHIRD, National Health Insurance Research Database. Esta base de dados cobre 98% da populacio da ilha.
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incidéncia mensal (100000 hab)

Figura 2.12: Incidéncia mensal — por 100000 habitantes — de torc¢do testicular em Taiwan entre 2000 e
2009, dados extraidos de Chiu et al. (2012).

da doenca de 1(}6%%0 habitantes, e um indice de correlacdo de Spearman negativa (p = -0.351) entre

temperaturas atmosféricas e admissdes hospitalares pela doenca, além de um forte componente sazonal
(Figura 2.12) de acordo com a analise ARIMA®’. Ao mesmo tempo, Korkes et al. (2012) extrairam dados
do Sistema Unico de Satide para investigar a associacdo entre temperatura atmosférica em uma cidade-
indice de cada macrorregido brasileira e registros de internacdo para tratamento cirurgico de torcéo
testicular. A equipe de investigadores observou uma correlacio inversa® entre temperatura atmosférica
e internacdes pela doenga”'.

O estudo exploratorio de Chen, Lin e Yang (2013) tentou eliminar alguns dos handicaps metodolo-
gicos de outros estudos ao incluir apenas pacientes com torg¢io testicular comprovada cirurgicamente,
e dados meteorolégicos de estacdes climaticas proximas as suas residéncias. Embora ndo se tenham
observado diferencas sazonais na incidéncia da doenga — ressaltamos que o estudo durou somente um
ano e incluiu apenas 61 pacientes — observou-se associacdo entre o gradiente diario de temperatura®
e ocorréncia da doenca: em dias em que o gradiente de temperatura foi maior do que 6 °C, o risco
relativo®® da doenca foi de 1.8.

A associacdo entre temperatura atmosférica e incidéncia de torcio testicular foi recentemente in-
vestigada pelo autor desta tese (CABRAL DIAS FILHO; GONCALVES DE OLIVEIRA, 2018). Aplicando,

sobre a incidéncia diaria da doencga por um periodo de trés anos, o aparato inferencial desenvolvido

8 Auto-Regressive, Integrated, Moving Average.

9ONovamente, com o teste de )(2 de Pearson...

910 estudo identificou impressionantes 21289 casos.

92Subtracio da temperatura minima da maxima.

30 risco relativo geralmente é computado como relagio entre doentes com o fator de risco e sem o fator de
risco, mas, como de costume, preferimos a expressdo probabilistica: Plz(Dl?gg)’ com D para doenca, X para i fatores
de risco.
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Figura 2.13: Superficie de resposta do modelo de tempos tardios distribuidos do risco relativo de inci-
déncia de torgao testicular nos dias de ocorréncia apds exposi¢io a diferentes temperaturas atmosféricas
médias. RR, risco relativo de incidéncia; lag, dias apds a ocorréncia de determinada temperatura média
diaria em graus centigrados. Figura original do autor.

para o estudo da influéncia de variaveis climaticas e mortalidade (GASPARRINI, 2011b,a; GASPARRINI
et al,, 2015; VICEDO-CABRERA et al., 2016), observou-se ndo s6 que o risco de incidéncia da doenca
diminuia em proporcéo a elevagido da temperatura atmosférica, mas que a incidéncia se reduzia nos dias

seguintes as elevacdes de temperatura, configurando um efeito de colheita® (Figuras 2.13 e 2.14).

Escores diagnosticos

As primeiras ferramentas diagndsticas para o diagnoéstico diferencial das emergéncias da bolsa testicular
comecaram a aparecer no final dos anos 1990. A origem dessas ferramentas pode ser tragada no trabalho
de Jefferson, Perez e Joseph (1997), que determinaram a distribuicio etaria das afec¢des escrotais agudas,
assim como a ocorréncia de nausea e émese associadas ao quadro. Com dados clinicos coletados de

115 pacientes consecutivamente tratados entre 1986 e 1996, eles observaram que pacientes com torc¢io

94 Harvesting effect, observado quando ha deplecio de individuos susceptiveis na populagio apés um aumento
de incidéncia por exposigao ao fator de risco.
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Figura 2.14: Riscos relativos de incidéncia (no eixo vertical) de cortes um e dois dias depois (lag 1, 2)
da ocorréncia de diferentes temperaturas (Var, no eixo horizontal) da superficie de resposta do modelo
de tempos tardios distribuidos. Figura original do autor.

testicular quase sempre tinham mais de 11 anos (93%, média de idade 14.4 anos), e nausea e vomitos
raramente afetavam pacientes com tor¢do de apéndices testiculares ou epididimite®.

A investigacdo continuou com Ciftci et al. (2004). Os investigadores utilizaram sua amostra de 160
pacientes para calcular sensibilidade, especificidade, valores preditivos positivos e negativos para os
achados semidticos e exames suplementares (ultrassonografia com Doppler e cintilografia testicular)
para as trés causas mais comuns da sindrome de escroto agudo%. Para torcéo testicular, o sinal de
maior sensibilidade foi a auséncia do reflexo cremastérico ipsilateral ao testiculo afetado (92%), e o sinal

de maior especifidade foi a rotagio anterior do epididimo (98%, Tabela 2.2).

Tabela 2.2: Sensibilidade, especificidade e valores preditivos dos sinais clinicos de torcéo testicular,
segundo Ciftci et al. (2004). VPP, valor preditivo positivo; VPN, valor preditivo negativo.

Sinal Sensibilidade (%)  Especificidade (%) VPP (%) VPN (%)
Elevagéo do orgéo 83 90 70 95
Orgio em situacio transversa 83 94 80 95
Rotacio anterior do epididimo 69 98 89 92
Auséncia do reflexo cremastérico 92 94 83 98

A série de Murphy, Fletcher e Pease (2006), de Auckland, Nova Zelandia, incluiu 121 pacientes
com idades entre 1 e 15 anos (mediana 11 anos) tratados de 1999 a 2001. Desses, 31 (37%) tinham, a
cirurgia, tor¢éo testicular, nove deles tendo sido tratados por orquiectomia. Com o argumento de que

histéria e exame clinico estdo longe de prover seguranca ao urologista quanto a deciséo por tratamento

9Valor preditivo positivo — com relagdo a torcio testicular — para nauseas, 96%; para vomitos, 98%.
%60 leitor sabe, mas néo custa lembrar: torcdo de testiculo, torgdo de apéndice testicular e epididimite aguda.
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n#o-operatorio, os autores explicitamente advogaram exploracdo cirargica de todos os casos de escroto
agudo em criancas e adolescentes. O maior valor desse estudo, todavia, esta na associacdo entre explo-
racdo cirirgica universal — o padrdo-ouro diagndstico — e compilagdo de sintomas e sinais de todos
0s pacientes, que permitiu analisar a real ocorréncia de cada sintoma para cada uma das emergéncias

escrotais.

Tabela 2.3: Achados operatdrios, sinais e sintomas em pacientes com escroto agudo, segundo Murphy,
Fletcher e Pease (2006).

Sinal ou Sintoma Torcao Testicular ~ Torcdo de Apéndice Testicular  Epididimite
Pacientes 31 64 12

Dor 29 (94%) 64 (100%) 12 (100%)
Edema 25 (80%) 23 (36%) 12 (100%)
Posi¢io anormal 16 (52%) 7 (11%) 1 (8%)
Hidrocele 2 (6%) 8 (13%) 1 (8%)
Ponto azul (Blue dot) 1 (3%) 4(22%) 1(8%)

O primeiro escore de facto para o diagnostico diferencial vem com o trabalho de Boettcher et al.
(2012). Os autores compilaram idade, tempo de instalacdo dos sintomas, lado acometido, presenca de
eritema e edema, dor a palpacio, posi¢do do 6rgéo, presenga do ponto azul, secrecio uretral, presenca
do reflexo cremastérico, e resultados da analise do sedimento urinario de 138 pacientes’®’ tratados entre
2008 e 2009. Eles identificaram a intalacio do quadro em menos que 24 horas (OR*® 4.2), nausea ou
vomitos (OR 21.6), anormalidades do reflexo cremastérico (OR 4.8) e alto posicionamento do testiculo
(OR 18.0) como indicativos de torcéo testicular. Em contrapartida, uma gradual instalacéo dos sintomas,
i.e. em mais do que 24 horas (OR 0.94), auséncia de edema (0.91) e de eritema (OR 0.87) apontavam
para a inexisténcia de torcao testicular. Em especial, os autores perceberam que a combinacgio de dois
ou mais sinais ou sintomas de tor¢do testicular — observada em 11 pacientes (= 8% da populagio de
estudo) — associou-se universalmente ao diagnostico intraoperatério de torcéo testicular, sem nenhuma
instincia falso-positiva. Adicionalmente, em nenhum caso em que nio havia os quatro sintomas ou
sinais de tor¢do testicular mencionados acima comprovou-se torcdo testicular. No ano seguinte, os
mesmos pesquisadores (BOETTCHER et al., 2013), utilizando o mesmo dataset, observaram que a hipo
ou hiperecogenicidade testicular e que a reducdo da perfusio central do 6rgéo eram indicativos de
torcio testicular. Eles, todavia, mantiveram as mesmas variaveis clinicas do escore original (Tabela

2.4).

97Dezenove (13.8%) com torgao testicular, 92 (66.7%) com torcio de apéndice testicular e 27 (19.6%) com epidi-

dimite aguda.

%80dds ratio: % para i covariaveis.
1
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Tabela 2.4: Variaveis clinico-laboratoriais-radioldgicas associadas positiva e negativamente com tor¢io
testicular, segundo Boettcher et al. (2013), com as variaveis do escore clinico ressaltadas em negrito. OR,
Odds Ratio; VPP, valor preditivo positivo; VPN, valor preditivo negativo, IC, intervalo de confianca.

Variavel OR (95% IC) VPP em % (95% IC) VPN em % (95% IC)
Dor testicular < 24 horas 22.7 (2.8, 493) 27 (18, 29) 98 (93, 99)
Nausea e vomitos 22.5 (2.9, 217) 67 (25, 94) (89 93)
Dor abdominal 1.3(0.1, 13.1) 14 (1, 55) (88, 92)
Eritema 1.7 (0.3, 11.9) 13 (8, 15) 92 (78 99)
Aumento de volume (exame clinico) 2.6 (0.3,51.3) 13 (9, 14) 94 (74, 99)
Elevacio do testiculo 21.2 (3.4, 149) 63 (28, 89) (90, 95)
Alteracao do reflexo cremastérico 45 (6.1, 425) 75 (38, 95) 94 (91 95)
Ponto azul (Blue dot) 0(0, 1.4) 0 (0, 15) (85, 89)
Febre (T > 38.5°C 0(0,19.2) 0 (0, 68) (88 90)
Hiper ou hipogenicidade testicular 34.7 (5.3, 281) 67 (40, 84) 95 (89 98)
Reducio da perfusio central 47.1 (6.4, 453) 73 (44, 90) (89, 98)

Quase a0 mesmo tempo, Boettcher et al. (2013), Barbosa et al. (2013) publicaram o escore TWIST®.

O escore, desenvolvido por regressdo logistica com delecio de variaveis!®

a partir em um dataset de
338 pacientes (51 com torcio testicular, 287 sem torcéo), incluiu aumentos de volume e consisténcia
testicular, auséncia de reflexo cremastérico, nuseas ou vomitos e elevag¢do do 6rgdo como predito-
res (Tabela 2.5). Analises de curvas ROC!%! localizaram os pontos de corte em 2 e 5. Pacientes com
pontuacdes abaixo de 2 tinham baixa probabilidade de tor¢io testicular, e poderiam ser tratados con-

servadoramente; pontuagdes acima de 5 indicariam alta probabilidade de tor¢do e pronto tratamento

cirargico, de forma que s6 em pontuagdes intermediarias se indicaria investigacdo suplementar.

Tabela 2.5: O escore TWIST (BARBOSA et al., 2013).

Variavel Pontos

Aumento do volume testicular
Aumento da consisténcia testicular
Elevacio do testiculo

Néauseas ou vomitos

—_ ok ok NN

Auséncia do reflexo cremastérico

O desempenho do escore TWIST foi validado para uso por profissionais de satde ndo-médicos por
Sheth et al. (2016). Recalculando o desempenho do teste, os investigadores determinaram que os pontos

de corte postos em =< 1 para baixa suspeita de tor¢éo (valor preditivo negativo = 100%, especificidade =

9 Testicular Workout for Ischemia and Suspected Torsion.
100 Backward stepwise logistic regression. O autor desta tese evita ao maximo tal procedimento, seguindo Harrell
(2015, p. 53-66).
101 Receiver Operating Characteristics. Nestas, se dispde em eixos ortogonais 1 - especificidade (eixo horizontal)
versus sensibilidade (eixo vertical) para se determinar a acuracia de determinado modelo ou teste diagnostico.
Quanto maior a area maior a acuracia.
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47.6%), e = 6 para alta suspeita (valor preditivo positivo = 93.5%, sensibilidade = 65.9%), produziram uma
area sob a curva ROC (0.90) maior do que a proposta original. Além disso, o desempenho da ferramenta
diagnostica se modificou com a adicdo da classificacdo de Tanner como preditor: em pacientes classifi-
cados nos estagios III, IV e V escores = 6 elevaram discretamente a sensibilidade para 65.6% mantendo o
valor preditivo positivo em 100%, enquanto nos classificados nos estagios I e II, também com escores de
alto risco, o valor preditivo positivo caiu para 77.8% , embora com (discreta) elevacdo da sensibilidade
para 70%. Mais recentemente, Manohar et al. (2018) calcularam, utilizando os pontos de corte original-
mente definidos (2 e 5), valores preditivos negativos e positivos do escore TWIST, respectivamente em

96.6% e 92.8%102,

2.1.5 Pontas soltas

Os temas a seguir estdo longe de ser marginais (especialmente o referente aos métodos de fixacdo do
testiculo contralateral, veja a subsecéo 2.2.3), e reservamos este espaco para sua abordagem sumaria. A

intengdo é, como antes, prover o leitor com um razoavel escopo do tema.

Torcao em pacientes mais velhos

Embora a idade seja fundamental no diagnéstico diferencial do escroto agudo (JEFFERSON; PEREZ;
JOSEPH, 1997; LIVNE et al., 2003; BARUGA; MUNAB]I, 2013), ndo se pode, de pronto, excluir a hipotese
diagnostica de torcdo testicular em pacientes mais velhos (PERRY; HOOPINGARNER; ASKINS, 1983;
ALFERT; CANNING, 1987; ANDERSON; WILLIAMSON, 1988; LONDERGAN, 1995; CUMMINGS et al.,
2002; DAVOL; SIMMONS, 2005; FARRINGTON et al., 2014), sob pena de maiores indices de perda do 6r-
géo por demora para o diagnéstico (DONOHUE; SULLIVAN, 1987; WITHERINGTON; JARRELL, 1990;
JONES; MACREADIE; MORGANS, 1986; CUMMINGS et al., 2002; MANSBACH; FORBES; PETERS,
2005)10

Seis de oito pacientes tratados por Altaffer (1980), em virtude de retardo diagndstico, ndo puderam
ter seus 6rgios cirurgicamente preservados. Nesse ponto, é pertinente perceber que relatos da Africa
Sub-Saariana (UDEH, 1985; MABOGUNJE, 1986; OSEGBE; OGUNKUA; MAGOHA, 1987; MAGOHA,

1989; UGWU et al., 2003; DAKUM et al,, 2005) apontam uma maior frequéncia de individuos mais

1027 coorte retropectiva deste estudo incluiu 118 casos de escroto agudo, com 45 destes de torcio testicular. Os
autores estimaram que as solicita¢des de ultrassonografia com Doppler colorido poderiam se reduzir a metade
fosse o escore adotado.

193Embora existam relatos de que pacientes mais velhos demorem menos para procurar servigos médicos (BA-
RADA; WEINGARTEN; CROMIE, 1989).
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velhos!®. Udeh (1985) observou que 7 de 74 (9.5%) pacientes tinham mais do que 30 anos de idade, e

Osegbe, Ogunkua e Magoha (1987) relataram que 58% dos seus pacientes eram adultos.

Diagnostico espectroscopico

Cameras termograficas estimam a temperatura de superficies de forma pouco dependente do operador.
Em um estudo experimental em carneiros, Capraro et al. (2008) demostraram que tor¢des testiculares
de 27 radianos levam a quedas de 2 a 3 °C da temperatura do 6rgdo. A reducdo de temperatura se
instalou na primeira hora apds torcéo, reverteu-se pouco mais de uma hora depois de destorgéo, e foi
detectada com termografia. Essa via investigativa foi, entretanto, preterida em favor da espectroscopia
quase infravermelha.

Postula-se que a espectroscopia quase infravermelha é capaz de mensurar a saturagio de O, até 3
cm abaixo da pele. Em um modelo experimental com carneiros, Capraro et al. (2007) observaram uma
queda da saturacdo média de O, de 59% para 14% apds tor¢do de 27 radianos por 1.5 horal®, e um
rapido retorno aos niveis normais de satura¢do de O, com destor¢io ap6s 6 horas de tor¢do. Resultados
semelhantes — queda da saturacio média de O, de 77% para 36% com 27 radianos de tor¢do — foram
observados em outro modelo experimental (em coelhos), dois anos depois, por Hallacoglu et al. (2009),
e em ratos, cinco anos depois, por Aydogdu et al. (2012). Entretanto, a primeira aplicagao clinica do
método (SCHOENFELD et al., 2013) nio reproduziu as claras diferencgas observadas nos estudos expe-
rimentais (diferenca média, 3%, com intervalo de confianca de 95% de [-2, 8%, 5%])'%. A espectroscopia
quase infravermelha, ndo obstante sua elegincia e plausabilidade fisiopatologica, ainda permanece no

campo investigativo, como ressaltado na revisdo de Laher et al. (2020).

Métodos de fixacao testicular

Cirurgia prévia para torcéo testicular ndo exclui sua recorréncia. Johenning (1973), de Cleveland, Ohio,
relatou dois casos de tor¢éo apds orquidopexia: os pacientes tinham 17 e 15 anos a época da recorréncia,
aquele tendo sido submetido a orquidopexia na primeira infincia, por criptorquidia, este tendo sido
tratado por torcdo testicular 18 meses antes. Nos dois casos, identificou-se o ponto da fixacdo anterior
estirado como "uma corda de violino", e apenas no segundo paciente se pode salvar o 6rgéio.
Seguiram-se os relatos de Kossow (1980), May e Thomas (1980), McNellis e Rabinovitch (1980), Red-

man e Stallings (1980), Vorstman e Rothwell (1982), Thurston e Whitaker (1983), Tawil e Gregory (1984),

194Como sempre, essa distribuicio de idades nao é ubiqua. A idade média dos pacientes vistos por Muguti e
Kalgudi (1994), do Zimbabue, foi 17 anos, e dois tercos dos pacientes da série de Jones, Macreadie e Morgans
(1986) tinham mais de 20 anos de idade.

105 A perfusio foi verificada com ultrassonografia com Doppler.

106Relatou-se, um ano depois deste estudo, a utilizacdo bem-sucedida do método em uma crianga de 14 meses
(SHADGAN et al., 2014).
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Kuntze, Lowe e Ahlering (1985) e Wang et al. (2019), nos quais a recorréncia da tor¢do foi imputada
ora a fixacdo com suturas absorviveis, ora ao uso de suturas transcutaneas (sem exposicdo do 6rgao),
ora a orquidopexia com sutura Gnica. Thurston e Whitaker (1983) identificaram cinco pacientes com
torcdo recorrente, e também encontraram sinéquias entre as tdnicas albuginea e dartos que, segundo
os autores, corresponderiam as suturas de fixagéo testicular. Achados semelhantes foram reportados
por Mor et al. (2006) em sua série de 9 pacientes (de 179 casos no total) e, recentemente, por Wang et al.
(2019)197,

A recomendacio de Thurston e Whitaker (1983) e Mor et al. (2006) é que se everta a tunica vaginal,
como em uma hidrocelectomia a Lord (1964) ou Jaboulay (1902). Tal conduta encontra substrato no
estudo experimental de Rodriguez e Kaplan (1988), em que apenas nos individuos nos quais se everteu a
tinica vaginal houve formacéo de tecido cicatricial entre as tinicas albuginea e dartos. A orquidopexia
com eversdo da tunica vaginal, sem suturas'®® de fixacdo, foi relatada por Lent e Stephani (1993), e
orquidopexia com confec¢do de uma bolsa subdartica, costumeiramente utilizada em orquidopexias

por criptorquidia (KOZMINSKT; KRAFT; BLOOM, 2015), foi reportada por Redman e Barthold (1995).

Bases genéticas para torcao testicular

Agrupamentos familiares de torcdo testicular (CUNNINGHAM, 1960; CASTILLA et al., 1975; LISK;
WILDING, 1984; STEWART; MAITI, 1985), em especial os clusters relatados por Collins e Broecker
(1989), e Okeke e Ikuerowo (2006), suscitaram a conjectura de que uma fracdo dos casos tenha uma
base hereditaria. O primeiro suspeito foi o hormonio testicular INSULINA-3, Ins131?, sintetizado pelas
células de Leydig, em associacdo ao seu receptor LGR8 (KUMAGAI et al., 2002). Camundongos sem Insl3
exibem criptorquidismo abdominal bilateral por mal-formages gubernaculares, além de anomalias dos
dutos eferentes e da fixacio testicular (ADHAM et al., 2002)!1°.

Wang et al. (2008) buscaram mutagdes nos genes codificadores para Insl3 e LGR8!!! em 36 pacien-
tes com historia de tor¢éo testicular aguda ou intermitente. Embora tenha-se identificado uma nova
mutacio (5314R) em um paciente com tor¢ao neonatal e historia familiar de torcéo testicular, variantes

com essa mutacio exibiam a mesma curva dose-resposta que o receptor normal'!?2. De fato, normali-

107 Que cunharam o termo hammock torsion, bastante descritivo.

1%8Embora exista o risco de algum comprometimento do parénquima testicular com suturas transfixantes a
tinica albuginea, jamais nos, os autores desta tese, seriamos tdo ousados.

1990y fator de Leydig semelhante & insulina (Leydig insulin-like factor, LEY I-L), ou fator semelhante a relaxina
(relaxin-like factor, RLF).

110Mais intrigante neste estudo é que camundongas transgénicas para sobre-expressio de Insl3 por células-B-
pancreaticas desenvolviam hérnias inguinais bilaterais, paténcia do processo vaginal, este contendo alcas intes-
tinais, descenso ovariano a regido inguinal com fixacdo destes a parede abdominal — mediante tanto a formacéo
do ligamento suspensorio cranial, cuja regressio requer androgenos circulantes — quanto do gubernaculo.

110 teste envolveu transfeccio do receptor mutante para células HEK293 e avaliagio da producio de cAMP
apos estimulo com Insl3.

12 wild type receptor.
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dade da curva dose-resposta também foi observada com as outras mutacdes encontradas!!>. Persistindo
no tema, o mesmo time de pesquisadores (SOZUBIR et al., 2010) conduziu trabalho experimental com
camundongos homozigbticos normais (Insl3*'*), heterozigéticos (Insl37*) e sem o gene (knock-out,
InsI37/7)114 observando que os ultimos exibiam mal-formacées gubernaculares e deferenciais, além de
hipermobilidade testicular, com 6% dos animais eventualmente desenvolvendo torcao testicular e 78%
apresentando atrofia do 6rgao!>.

No esteio desses resultados, Shteynshlyuger e Freyle (2011) descreveram uma familia em que quatro
membros de trés geracdes foram afetados pela doenga, e Cubillos et al. (2011) observaram agrupamentos
familiares em 8 de 70 (11.4%) familias investigadas, com a maioria dos casos envolvendo parentes em
primeiro grau (4 pais e 3 irméos, sendo 2 gémeos monozigdticos). Embora estes autores ndo tenham

6 conduzida por

identificado nenhum padrio especifico de transmissido hereditaria, a meta-analise!!
Shteynshlyuger e Yu (2013) indicou que a doenca era mais incidente em membros de familias afetadas
do que na populacdo geral (10% versos 0.004%), que nessas familias ocorriam mais casos de torcéo

bilateral (observados em % familias, 17%), e que havia convergéncia das idades de ocorréncia de torcdo

dentro das familias, em comparacio com maior dispersio destas idades entre familias!'!’.

113 As mutacoes T222P, R543G, 1604V.

14Cruzando animais InsI37/*, e verificando a presenca de Insl3 via reacio em cadeia de polimerase de DNA
gendmico extraido da cauda do animal.

115Como se a evidéncia ainda nio fosse suficiente, animais heterozigéticos apresentavam graus intermediarios
de gravidade das anomalias, com 2 animais (3%) também desenvolvendo tor¢ao testicular.

1160nze estudos preencheram os critérios de inclusao. Destes, recuperaram-se 54 casos de torcio em 46 indivi-
duos ocorridos em 19 familias.

17Resultado obtido pelo teste de igualdade de variancias de Levene (GASTWIRTH; GEL; MIAO, 2009).
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2.2 Fisiopatologia da Torcao Testicular

2.2.1 Anatomia vascular do testiculo

No seu curso pelo funiculo espermaético, a artéria testicular fornece ramos para elementos do préprio
corddo espermatico, caput epididimario, e, menos comumente, para a cauda do epididimo (HARRISON;
BARCLAY, 1948; HARRISON, 1952), que, por sua vez, também projetam ramos para o corddo esper-
matico!!8. Entre trés e cinco centimetros do pélo superior do testiculo, o tronco principal da artéria se
bifurca''®, e seus efluentes correm nas superficies medial e lateral da borda posterior do testiculo, em

20

intimo contato com a tunica albuginea1 , eventualmente penetrando-a e estabelecendo suas trajet-

rias logo abaixo dela!?!

. Anastomoses entre os sistemas arteriais do testiculo e 6rgaos anexos raramente
ocorrem antes da 4rea de anastomoses intersistémicas'??, no espaco testiculoepididimario adjacente a
jungdo da cauda epididimaria e por¢éo convoluta do duto eferente (HARRISON, 1949; LEE; JOHNSON;
MCLOUGHLIN, 1984; ARTYUKHIN, 2002; YALCIN et al., 2005)!23.

A drenagem venosa do testiculo se origina de dois grupos de tributérias. No primeiro, um ou dois
grandes canais venosos anastomoéticos correm no centro do 6rgdo, conectando-se com pequenas veias
convolutas'?*. As veias do segundo grupo convergem para a borda posterior do 6rgéo, drenando apenas

seu parénquima. Os dois sistemas confluem no mediastinum testis (Figura 2.16) e continuam, cranial-

mente, no plexo panpiniforme.

Microvasculatura testicular

Os ramos principais da artéria testicular, correndo em situagéo subtunical, originam as ARTERIAS CEN-
TRIPETAS que se dirigem a rete testis. Algumas dessas artérias revertem o curso, resultando em ramos
que vio em direcdio oposta A rete testis, as ARTERIAS CENTRIFUGAS'?®. Esses ramos tém, na infancia,
trajetdrias quase retilineas (Figura 2.19), assumindo, no final da puberdade, um aspecto convoluto (SU-

ORANTA, 1971; KORMANGO, 1977).

118Menos frequente é o arranjo no qual a artéria testicular nao se divide até chegar a albuginea testicular. Este
padrao foi observado em apenas dois espécimes da série de Harrison e Barclay (1948).

1190 padrio mais comum. Menos frequentemente ela se divide em trés e, raramente, em quatro ramos.

120 tq distribuicio é bastante variavel, inclusive entre testiculos do mesmo individuo.

1217 tunica vasculosa de Ashley Cooper. A implicacio cirtirgica é que suturas superficiais na ttnica albuginea
podem inadvertidamente interrromper o suprimento arterial para seu respectivo territério e provocar infarto
segmentar.

122 Confluens arteriae testis.

123 Artyukhin (2002) descreveu que anastomoses entre as artérias testicular e eferencial, testicular e cremas-
térica, e eferencial e cremastérica proximais — mas distais ao ligamento inguinal - a area intersistémica foram
observadas, respectivamente, em 6.4, 6.4 € 9.7% dos espécimes estudados.

124yorticose arrangement, no original.

125 Rami recorrentes.
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Figura 2.15: Recriagdo artistica da distribuicdo dos ramos da artéria testicular, elaborada partir de
microarteriografia testicular de um espécime tipico, face medial. Observa-se a emisséo dos ramos para
o caput epididimario, o trajeto dos ramos da artéria sob a tunica albuginea em direcéo a face livre do
6rgao, e os ramos parenquimatosos correndo em direcdo ao mediastinum testis. Figura reproduzida sob
permissao.



CariTUuLO 2. INTRODUCAO 54

Figura 2.16: Microvenografia testicular, demonstrando um canal anastomoético conectando a drena-
gem venosa do parénquima (sistema profundo) e da superficie do testiculo, drenando em direcdo ao
mediastinum testis, segundo Harrison e Barclay (1948). Figura reproduzida sob permisséo.
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Figura 2.17: Microarteriografia apds injecao do contraste na artéria cremastérica (c.a.), vendo-se cla-
ramente o preenchimento retrogrado das artérias do duto eferente (d.a.) e testicular (t.a.). As setas
apontam os sitios anastomoticos entre a artéria cremastérica e as outras duas artérias, segundo Harri-
son (1949). Figura reproduzida sob permissao.



CariTUuLO 2. INTRODUCAO 56

Figura 2.18: Microarteriografia testicular demonstrando o arranjo pauciarterial na topografia da rete
testis. Segundo Kormano e Suoranta (1971). r, rete testis, b, artérias centripetas. Figura reproduzida sob
permissao.

Dessas artérias surgem as ARTERIAS INTERTUBULARES, situadas entre os tubulos seminiferos, cujas
divisdes arteriolares se localizam nas colunas de tecido conjuntivo intertubular, donde surgem os cApI-
LARES INTERTUBULARES (Figura 2.20). Eles ocupam os espagos piramidais do intersticio intertubular, em
intima associacdo com as células de Leydig, enquanto os CAPILARES PERITUBULARES situam-se proximos
A tunica préprial?®, e conectam as redes capilares intertubulares (KORMANO; SUORANTA, 1971).

Do lado venoso, o leito microvascular é bastante denso, com VENULAS POS-CAPILARES coalescendo-
se em VENULAS COLETORAS, que se dirigem ou a rete testis ou a superficie do 6rgdo. A rete testis possui
uma rede vascular mais esparsa (Figura 2.18) comparada as redes do parénquima testicular e tunica
albuginea. Essa, por sua vez, tem seu suprimento cranial oriundo das divisdes parenquimatosas da

artéria testicular, e aporte caudal advindo da artéria do duto eferente.

126 Amina propria (do tibulo seminifero), na terminologia corrente.
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Figura 2.19: Microarteriografia de testiculo puberal (15 anos de idade) demonstrando trajetérias quase
retilineas das artérias do parénquima, segundo Suoranta (1971). Figura reproduzida sob permissao.

Figura 2.20: Microscopia eletronica de varredura (aumento de 56 vezes) da rede vascular do parén-
quima testicular, segundo Suzuki e Nagano (1986), donde se discerne o padrao circular da rede capilar
circumtubular. Figura reproduzida sob permisséo.
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2.2.2 Isquemia testicular

Cinco minutos apds tor¢ao de 27 radianos, Klotz et al. (1996) observaram uma reducéo da pressio parcial

127 128

de oxigénio (PO,) tecidual testicular de 21+5 mmHg para 5+ 1.5 mmHg , com esta aproximando-se

assintoticamente de 0 mmHg ap6s uma hora de tor¢io!?’.

Os primeiros efeitos do insulto isquémico sdo sentidos pelos componentes meidticos e pds-meidticos
do epitélio germinativo (NAGLER; DEVERE WHITE, 1982; TURNER, 1985; RYAN et al., 1988; RALIT-
CHKOVA et al., 1990; KEHINDE et al., 2005), com subsequente comprometimento das demais camadas
do epitélio, das células de Sertoli e, finalmente, das células de Leydig130 (TURNER, 1985; CHAKRA-
BORTY; HIKIM; JHUNJHUNWALA, 1986; FISCH et al., 1987). O epitélio germinativo é sobremaneira
susceptivel a lesdo isquémica: bastam dez minutos de ocluséo arterial para que se observe vacuolizagio
de espermatides e espermatocitos primarios nas secdes centrais do 6rgio (OETTLE; HARRISON, 1952;
KEHINDE et al., 2005).

Lesao por reperfusao

Apds o reestabelecimento da circulacio sanguinea, o testiculo esta sujeito a lesdo por reperfusio por
espécies reativas de oxigénio (GREENSTEIN et al., 1992; AKGUR et al., 1994; GRANGER; KORTHUIS,
1995; CVETKOVIC et al., 2015). Enquanto em condicdes fisiolégicas essas moléculas'®! sdo continua-
mente produzidas e depuradas pelo aparato enzimético da célula'®?, tais mecanismos compensatérios
sdo sobrepujados com isquemia testicular.

A explanacéo fisiopatologica para a lesdo de isquemia e reperfuséo integra o cdnone bioquimico.
Enquanto ha pouca disponibilidade de O, molecular ocorre a conversao, por protedlise, da xantina de-

sidrogenase para xantina oxidase, e se acumula hipoxantina, gerada ou por deaminacgio espontanea

127Em ratos. Klotz et al. (1996) também observaram que uma queda de 10 °C na temperatura no centro do
testiculo reduzia a POy para 7 + 2.5 mmHg, e que com a oclusdo completa do corddo espermatico a pressdo
parcial caia para 1 + 0.9 mmHg. Tal diferenga encontra explicacdo no fato de que o evento vascular inicial na
torcdo testicular é estase venosa (RYAN et al., 1988), também vista nas vénulas e microvénulas peritubulares
(CHAKRABORTY; HIKIM; JHUNJHUNWALA, 1985b).

128Experimentalmente, observou-se que, tanto a oclusio arterial quanto a venosa, quanto ambas, provocam
grau semelhante de lesdo testicular, avaliada pelo escore de Johnsen (1970) e dosagem das enzimas lactato desi-
drogenase e sorbitol desidrogenase no parénquima testicular (HUANG et al., 1990).

1290 parénquima testicular vive, perigosamente, no limite da hipéxia (REYES et al., 2012). Lysiak, Nguyen
e Turner (2000) encontraram menores valores para PO, testicular, 12.5 + 2.6 mmHg, discretamente abaixo dos
15.2+3.5 mmHg anteriormente registrados por Free, Schluntz e Jaffe (1976). Mais importantes do que estes valores
foram as observagoes de que os valores da PO2 no intersticio testicular foram cerca de metade dos registrados no
musculo estriado.

130Como ja visto por Smith (1955), Segéo 2.1.2.

131Radicais, ou espécies reativas de oxigénio, tém um elétron nio-pareado, e sio representados pelo anion
superoxido, * Oy ; pelo perdxido de hidrogénio, H, Oy; pelo 6xido nitrico, "N O e pelo radical hidroxila, "‘OH".

132 A5 enzimas glutationa redutase, glutationa oxidase, catalase e, principalmente, a superéxido dismutase.
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133 e purina-nucleosideo

de nucleosideos de adenosina ou pela acdo sequencial da amina deaminase
fosforilase!®4, ja que a oxidacio da hipoxantina a 4cido tirico nio ocorre na auséncia de O, molecu-
lar. Reestabelecida a perfusdo tecidual e disponibilidade de O, molecular, a oxidac¢do da hipoxantina
acumulada produz radicais superdxido em excesso diante da capacidade de clareamento pela enzima
superéxido dismutase. Assim, pela cadeia de reacdes de Haber-Weiss!*, produz-se o altamente reativo
radical hidroxila (BULKLEY, 1987). Essas espécies reativas de oxigénio agem diretamente nos acidos
graxos insaturados e colesterol das membranas celulares formando peréxidos lipidicos!®.

Lesdo por isquemia e reperfusido requer viabilidade celular. Akgiir et al. (1994) apenas detectaram
produtos de peroxidacdo lipidica reativos ao acido tiobarbitirico (UCHIAMA; MIHARA, 1977), lactato
desidrogenase e hipoxantina em testiculos torcidos por até seis horas, e Kehinde et al. (2003) registra-

ram elevacdo transitoria, mas significativa, dos niveis de malonildialdeido!®’

em pacientes com tor¢do
testicular em comparago aos controles!*®. Os mesmos pesquisadores observaram, em um modelo ex-
perimental em coelhos, que s6 havia recuperacio do epitélio germinativo com tempos de isquemia de
até uma hora (KEHINDE et al., 2005).

A lesdo testicular por espécies reativas de oxigénio néo se limita a0 momento da tor¢éo, ou mesmo
a inducéo de apoptose. Wei, Yan e Zhou (2013) observaram recuperacéo parcial do epitélio germinativo
em testiculos de ratos tratados mediante administracio de superdxido dismutase e catalase imediata-
mente antes de destorcdo apos tor¢do de 27 radianos por uma hora. Em especial, perceberam uma

2139

correlacdo inversa entre a expressdo de TRF2'>” e extensdo da lesdo epitelial.

Apoptose testicular

141

A arorTose? de células germinativas ocorre de forma continua!*! no epitélio germinativo normal

(BRINKWORTH et al., 1995), e se amplifica apés um evento isquémico transitorio. Turner et al. (1997)

133Que substitui o grupo amino por um grupo ceto.

134Que remove o residuo de ribose.

135Haber-Weiss: *0; + H,O, — "OH + OH™ + Oy

136 Qutra fonte de lesdo celular, desta vez sobre componentes estruturais da célula, é o 6xido nitrico ("N O); em
si, uma espécie reativa, especialmente apoés reagir com *O, gerando o anion peroxinitrito: ‘O, + NO* — ONO;,.
O peroxinitrito é um potente oxidante (mas ndo um radical livre), cujo efeito toxico inclui o fato de a reacio
quimica que o produz competir com a catalisada pela superdxido dismutase no clareamento de radicais superdxido
(BECKMAN; KOPPENOL, 1996; WILHEM FILHO et al., 2004).

137Espécies reativas de oxigénio tém breve meia-vida e sio diretamente detectadas apenas com ressonancia do
spin eletronico (electron spin resonance), de dificil aplicacdo em sistemas biologicos complexos.

138pacientes submetidos a hidrocelectomia ou orquidopexia por criptorquidia.

139TRF2: TATA box-binding protein-like factor, essencial para a diferenciacio da célula germinativa (KIMMINS
et al., 2004); camundongos Trf_/ ~ tém menores massas testiculares, menores didmetros tubulares e nao tém
espermatozodides maduros, embora seus precursores no epitélio germinativo estejam 14 (ZHANG et al., 2001).

140Termo adotado por Kerr ap6s sugestao do Prof. James Cormack (KERR; WYLLIE; CURRIE, 1972), que significa
queda com delicadeza, como folhas de arvores no outono.

141De fato, o desenvolvimento normal do epitélio germinativo depende de apoptose (CHAO; KORSMEYER,
1998; BERENSZTEIN et al., 2002; COUREUIL et al., 2006). Observa-se desorganizagio do epitélio germinativo em
camundongos Bax™/~ (CHAO; KORSMEYER, 1998).
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identificaram um aumento marcante de niicleos TUNEL-positivos!#?, achado que se correlacionava com

o padrio em escada em eletroforese de DNA, produtos de peroxidacao lipidica!*® e evidéncia histol6-

45

gica!** de marginacao leucocitaria'®® ao endotélio nas vénulas subtunicais. Postula-se que em resposta

147 secundaria a pre-

ao insulto oxidativo!*® desencadeiam-se os eventos da via apoptotica intrinseca
senca aumentada de espécies reativas de oxigénio, aparentemente a principal via apoptdtica apos torgéo
testicular (LYSIAK et al., 2001)148 149,

Na via intrinseca, o desequilibrio entre proteinas pr6-apoptéticas (Bax, Bak) e anti-apoptoticas (Bcl-
Xg)'° permeabiliza a membrana mitocondrial externa, permitindo o influxo de ions para o espaco in-
termembranas. Apés o eventual rompimento da membrana externa, extravaza-se citocromo ¢ no cito-
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plasma celular. O citocromo c se liga a proteina Apaf-1"°", o que leva a ativacio da cascata das caspases

citoplasmaticas, resultando, no final, na ativagdo da DNase caspase—ativada152

, que quebra intranucle-
ossomicamente o DNA em fragmentos com 185 bp (base-pairs) ou um multiplo desse valor'>® (WYLLIE,
1980; TURNER et al., 1997; VAN CRUCHTEN; VAN DEN BROECK, 2002). Na tor¢do testicular, espécies
reativas de oxigénio sdo geradas tanto pelas células germinativas e intersticiais quanto por leucocitos

polimorfonucleares invasores (TURNER et al., 1997) que partem das vénulas subtunicais, recrutados

Y2TUNEL: in situ Terminal deoxynucleotidyl transferase (TdT)-mediated deoxyUridine triphosphate (dUTP)-biotin
Nick-End Labeling.

143por dosagem de produtos de peroxidacio reativos ao acido tiobarbitirico.

144por marcagio tecidual com imunoperoxidase.

145Da linhagem neutrofilica e monocitaria, conforme marcacio pelo anticorpo Ox-42b.

146Nz0 deixam de ser interessantes as observacio de Turner, Caplis e Miller (1996) e Becker, Prillaman e Turner
(1997) de que a vasomotricidade testicular — que apresenta um ciclo de cerca de 10 vezes por minuto - é abolida
por ao menos uma semana apo6s tor¢ao/destorcao testicular.

4Disfuncio endécrina — por efeito paracrino — pode contribuir 4 apoptose testicular. Turner, Bang e Lysiak
(2005) observaram reducéo por ao menos 30 dias da concentracéo de testosterona da veia testicular ipsilateral &
torcdo experimental (em ratos).

148 Alteracdes da via da ubiquinina candidatam-se como eventos precoces na cadeia apoptética. Sun et al. (2008)
identificaram menor expressdo de ubiquinina C-terminal hidrolase, poli e monoubiquinina em concomitancia
com aumento da expressdo de caspases ap6s torcéo testicular experimental.

149 A via extriseca é ativada por ligantes extracelulares: TNF-a-1 (Tumor necrosis factor a-ligand) e FasL (FS-7-
associated surface antigen ligand). Estes, ocupando seus receptores (Fas e TNFR1) na membrana celular (ambos
tém dominios citoplasmaticos analogos para transducéo do sinal apoptético — apropriadamente denominados do-
minios de morte, i. e. death domains: FADD, Fas-associated death domain), para o Fas; e TRADD (TNFR1-associated
death domain), para o TNFR1 - que ativam a cascata das caspases, primeiramente convertendo a procaspase-8 e
caspase-8, que, por sua vez, converte a procaspase-3 em caspase-3, sem intermediacéo pelas proteinas da fami-
lia Bcl-2. Embora néo pareca ser ativa no testiculo torcido, a via extrinseca pode induzir apoptose no testiculo
contralateral.

150Membros da familia Bcl-2 (B-cell leukemia/lymphoma 2 protein), identificada em pacientes com linfoma foli-
cular t(14,18) (CHAO; KORSMEYER, 1998).

151 Apoptotic protease activating factor-1.

152 caspase-activated DNAase. A combinacio da Apaf-1, caspase-9 e citocromo c constitui o apoptosomo.

1530bservado pelo padrio eletroforético em escada (ladder pattern).
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pela expressdo endotelial das selectinas!’® (TURNER et al., 1997; LYSIAK et al., 2001, 2003; LYSIAK,
2004; TURNER; BANG; LYSIAK, 2004) E e P (LYSIAK et al., 2001; CELEBI; PAUL, 2008).

A elucidacdo dos mecanismos de morte celular é uma area de pesquisa extraordinariamente ativa,
amiade envolvendo equipes multinacionais. Assim, ressaltamos nossa intencéo de tdo-somente forne-
cer um substrato contextual no 4mbito desta tese. Uma apreciagdo contemporanea e abrangente deste
tema — com atengdo, inclusive, para aspectos de fisiopatologia comparada — esta disponivel na soberba

revisdo de Green e Llambi (2015).

2.2.3 Efeitos no testiculo contralateral

Alteracoes dos parametros do exame seminal ap6s tor¢do, assim como na resposta do hormonio foliculo-

estimulante!®®

apos estimulo com hormoénio de liberacdo de gonadotrofinas (FISCH et al., 1987; ICHI-
KAWA et al., 1993), indicavam repercussdes da doenga na funcio testicular contralateral. Tais ob-
servacdes encontravam consonancia no trabalho de Chakraborty et al. (1980), Chakraborty, Hikim e
Jhunjhunwala (1985a) e Jhunjhunwala et al. (1986). Utilizando microscopia ética e eletronica em trés

1156

pacientes com tor¢éo testicular e em animais com torcéo artificial *°, estes investigadores observaram

lesdes do epitélio germinativo e alteracdes tubulares do testiculo contralateral'® proporcionais ao in-
sulto isquémico ao testiculo afetado’>®.

Embora o tema seja clinicamente relevante, pela possibilidade de influenciar o urologista sobre a
manutencédo ou exérese do testiculo torcido (WILHEM FILHO et al., 2004), ndo ha consenso sobre qual

o mecanismo da lesdo contralateral, ou mesmo se ela ocorre. Destarte, apresentamos os argumentos

em suporte a cada possibilidade.

154Citocinas pro-inflamatérias aumentam a expressio de selectina E via fosforilacdo da JNK (c-junction N-
terminal kinase). A selectina A age na lesdo testicular por isquemia e reperfusio pelos seus efeitos sobre a
microcirculagio testicular, como observado por Bajory et al. (2014).

1550zkan et al. (2001) observaram siginificativa reducio dos niveis de inibina B ap6s 4 horas de tor¢do experi-
mental de 2,7 radianos em ratos, que néo foi observada nos individuos orquiectomizados.

156 Chakraborty produzia uma torcio de %ﬂ radianos com uma fixacéo relativamente frouxa do testiculo em
cobaios. Assim, no momento da exérese do 6rgédo, havia variagdo do grau de rota¢éo, com alguns 6rgaos mantendo
%77,’ radianos e outros em situa¢do anatémica normal.

157perda de espermatides e eventual fagocitose destas pelas células de Sertoli, espessamento peritubular, atenu-
acdo ou desaparecimento da componente interno da lamina basal do tubulo, vacuolizacdo do epitélio germinativo
— por vezes desde a lAmina basal até a luz do tubulo. Achados semelhantes aos de Savas et al. (2002).

1580 método experimental de Chakraborty, Hikim e Jhunjhunwala (1985a) consistia na fixacio de bidpsias tes-
ticulares com Glutaraldeido tamponado a 2.5% e resina époxi (Epon™), uso de Azul de Toluidina a 1% como
corante, seguido de quantificacdo normalizada pela 4rea tubular média dos elementos do epitélio, i.e. das es-
permatogoénias (A-longa, A-escura, A-palida, B), espermatdcitos (pre-leptoteno, leptoteno, zigoteno, paquiteno),
espermatides (precoces e tardias) e células de Sertoli, e do calculo da proporcio do nimero de cada categoria de
célula germinativa frente ao nimero de células de Sertoli.



CariTUuLO 2. INTRODUCAO 62

A lesao testicular contralateral é imunologicamente mediada

No estudo experimental de Nagler e deVere White (1982)!>° constatou-se significativo decréscimo tanto
dos didmetros dos tibulos seminais quanto da espermatogénese do testiculo contralateral em animais
destorcidos 24 horas apds tor¢do de 2x radianos, que ndo foram neutralizados por globulina anti-
linfocitica. Em contrapartida, houve preservacio destes parametros nos individuos submetidos a or-
quiectomia 24 horas apds a torcdo, assim como naqueles submetidos a esplenectomia no terceiro dia
160

pos-operatorio. Assim, conjecturou-se que a lesdo do testiculo contralateral era imunomediada®’, a se-

melhanca da orquiepididimite aspermogénica autoimune!®!, produzida ap6s administracdo parenteral
de homogenatos testiculares juntamente com adjuvantes imunolégicos'®2.

Utilizando citometria de fluxo para avaliar alteracdes do epitélio germinativo e mensurando o dia-
metro dos tabulos seminais, o mesmo grupo de pesquisadores (NAGLER; DEITCH; DEVERE WHITE,
1984) observou que as lesdes em testiculos contralaterais s6 ocorriam em ratos pés-ptiberes!®3, e que

havia um gradiente de gravidade conforme o tempo de isquemia!®*

, com lesdes significativas surgindo
apenas ap6s quatro horas!®>. O mesmo tipo de lesdo foi observado em coelhos, por Cerasaro et al. (1984).
Essa lesdo, curiosamente, ndo foi vista com ligadura prévia do funiculo do testiculo néo-isquémico, su-
gerindo mediacdo por algum fator circulante. Os investigadores, todavia, ndo encontraram IgG anti-
esperma'®® no soro dos animais. Em contraste, Jeong et al. (2010) observaram melhor preservacio do
epitélio germinativo contralateral'’ mediante administracio de ciclosporina A e melatonina'®® apenas

em ratos puberes. Nos adultos, apenas a melatonina exercia algum efeito protetor. Esses resultados fo-

15%Nagler dividiu seus animais em nove grupos experimentais, com dois grupos controle (sham): um no qual s6
se fazia a escrototomia, e outro em que, além da escrototomia, passava-se uma sutura de seda no testiculo.

10Em reforco a teoria imunoldgica para lesdo contralateral, Giilmez et al. (1987) observaram que tais lesdes
ndo ocorriam quando prednisolona era injetada imediatamente apds tor¢do experimental. Madarikan (1987) e
Sade et al. (1988) também observaram, em ratos, que o tratamento com cortisona ou hidrocortisona preservava a
histologia do testiculo contralateral ao torcido.

1610y orquite alérgica experimental (METCHNIKOFF, 1900; FREUND; LIPTON; THOMPSON, 1953; VOISIN;
DELAUNAY, 1955; FREUND; THOMPSON; LIPTON, 1955; WAKSMAN, 1959; BOUGHTON; SCHILD, 1962;
BROWN; GLYNN; HOLBOROW, 1967).

162Fragmentos de Mycobacterium butyricum em 6leo mineral, o adjuvante de Freund completo (FREUND; LIP-
TON; THOMPSON, 1953).

163pyri, Barton e O’Donnell (1985) observaram auséncia de repercussdes tanto em volumes testiculares quanto
em indices de fertilidade e parametros do exame seminal em 18 pacientes cuja tor¢do ocorreu antes da puberdade.

164Também se percebeu um diferenca no indice de fertilidade entre ratos submetidos a destor¢do ou orquiecto-
mia apds 24 horas de tor¢do. Daqueles, apenas 1 de 10 conseguiu engravidar uma fémea, em contraste com 9 de
15 destes.

165 Achados semelhantes aos de Barkley et al. (1993), Kamada et al. (1993), e York e Drago (1985). Uma nota
positiva deste ultimo estudo foi a observacdo da persisténcia de espermatogdnias nos testiculos contralaterais,
sinalizando a possibilidade de recuperagio do epitélio germinativo a longo prazo, que, todavia, ndo foi observada
por Chakraborty, Hikim e Jhunjhunwala (1986).

166pelo método de Cleveland et al. (1982).

167 A avaliagio incluiu medidas didmetro tubular, espessura do epitélio, nimero de espermatides por tibulo e
contagem de células TUNEL-positivas por tubulo.

168 A melatonina age como clareador (scavenger) de radicais hidroxila, e incrementa a atividade da enzima glu-
tationa redutase.
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ram atribuidos a uma maior exposicdo antigénica secundaria a imaturidade da barreira hematotesticular

em individuos mais jovens (CHENG; MRUK, 2012)¢°.

A lesao testicular contralateral antecede o evento isquémico

A possibilidade de que lesdes do epitélio germinativo pudessem anteceder o insulto isquémico foi pri-
meiro aventada por Horica e Hadziselimovic (1983). Hadziselimovic et al. (1986), examinando com
microscopia Otica e eletronica bidpsias de testiculos contralaterais em pacientes com torcéo testicular,
reportaram que 53% dos testiculos apresentavam alteracdes sugerindo lesdo pré-existente a torcédo: de-
créscimo da proporcio de espermatides por tibulo seminal e atrofia das células de Leydig. A hipotese
dos autores foi que tais lesdes integrariam um espectro incluindo anomalias do complexo suspensor do

testiculo!”?

. Um pouco depois, Laor et al. (1990) diagnosticaram lesdes do epitélio germinativo em 12 de
20 testiculos contralaterais de seus pacientes, e ndo encontraram correlacdo entre o tempo de isquemia

ou tratamento adotado.

A lesao testicular contralateral é vascular e autonomicamente mediada

Sinha et al. (1987) observaram extensa estase microvascular — em média, 88% dos vasos exibiam estase,
frequentemente associadas a alteracdes endoteliais, como perda das microvilosidades dos endoteliéci-
tos — nos testiculos contralaterais aos torcidos com tempos relativamente curtos de isquemia (entre 3
e 4 horas), em comparacio com controles, doadores de 6rgdos em morte encefilica, nos quais se ob-
servou uma propor¢io entre 1.7% e 3.3% de microvasculatura em estase!’!. Redugdes do fluxo arterial
pela artéria espermética interna contralateral, revertidas apos detorcio!’?, foram experimentalmente

observadas por Tanyel, Bityitkpamukcu e Hicsénmez (1989)!73, Lievano et al. (1999) e Nguyen et al.

169 A barreira hematotesticular, diferentemente das barreiras hematoencefalica e hematoretiniana, nio é apenas
constituida por tight junctions no endotélio capilar, mas sim por jun¢des especializadas (complexo proteico juncio-
nal, complexo proteico desmossdmico, complexo proteico de adesdo, filamentos de actina e proteinas adaptadoras
ligadas ao reticulo endoplasmatico das células de Sertoli) entre as células de Sertoli topograficamente adjacentes
a membrana basal tubular. Grosso modo, a barreira separa os compartimentos pré e pds-meidticos do epitélio ger-
minativo (compartimentos basal e adluminal, ou apical), de forma que a diferenciagio celular dos espermatécitos
— de zigéteno e paquiteno a diploteno, primeira e segunda meioses, alongamento das espermatides alongadas e
espermiacgdo ocorram em um meio imunologicamente protegido (ZHAO et al., 2014). A barreira hematotesticular
é continuamente remodelada na transi¢do entre espermatdcito pré-leptoteno e espermatdcito paquiteno (XIAO
et al., 2014).

170Hadziselimovic recuou parcialmente dessa posicio, atribuindo a lesio do epitélio germinativo — preponde-
rantemente na forma de apoptose de espermatdcitos, espermatides e células de Sertoli — a presenca de citocinas
ativadoras de apoptose circulantes pela quebra da barreira hematotesticular apds tor¢ao (HADZISELIMOVIC;
GENETO; EMMONS, 1998).

171 Alteragdes microcirculatérias nio excluem a hipétese de lesiao imunomediada, que fica em posicéo posterior
na cadeia fisiopatologica. A exposicdo antigénica pode ser consequente a microangiopatia.

172Fisiopatologicamente semelhante & orquiopatia simpatica (HARRISON; LEWIS-JONES, 1982; WILLIAMSON;
THOMAS, 1984; ANDIRAN et al., 2000).

1730 fluxo arterial médio caiu de 2.27 ml/m para 1.19 ml/m apés 2 horas de torgio de 27 radianos, subindo para
1.74 ml/m apds 30 minutos de destorcio.
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(1999), que utilizaram microesferas radiomarcadas'’*, e por Karagiizel et al. (2004), que mensuraram o
fluxo testicular contralateral via depuracio de '3*Xe apos orquiectomia subcapsular. Tais alteracdes de

75, com consequente reducio da oferta de O, molecular, foram cogitadas por Vigueras et al.

perfusio!
(2004) como sendo o substrato fisiopatologico para as alteracdes por eles observadas no ciclo do epitélio

germinativo!7®,

Nao ha lesao testicular contralateral

Em oposicédo aos achados descritos acima, Janetschek et al. (1987) ndo encontraram diferencas estereo-
logicas no epitélio germinativo do testiculo contralateral de ratos 2 meses ap6s tor¢éo de %ﬂ,’ radianos
com relagéo aos controles — embora em um estudo subsequente JANETSCHEK et al., 1988) tenham-se
verificado elevacdes discretas das concentragdes plasmaticas de hormonio luteinizante no grupo experi-
mental. Em paralelo, o grupo de investigadores liderado por Turner (TURNER, 1987; BAKER; TURNER,
1995; BECKER; TURNER, 1995) nido encontrou diferencas na massa testicular, concentracio e motili-
dade de espermatozodides epididimarios, e histologia entre os 6rgdos do grupo controle e contralaterais
aos torcidos em 2 radianos por 2 a 4 horas, 24 horas e 10 dias, com tor¢des incluindo ou néo o epidi-
dimo, ou mesmo produzidas por incisdes abdominais ou escrotais. Esses achados foram clinicamente
corroborados por Ryan et al. (1988), Jones (1991)!77, Choi et al. (1993)!78 Tarhan, Yildiz e Kuyumcuoglu

(1996) e Lorenzini et al. (2012).

2.2.4 Estratégias para mitigar a lesao isquémica
Antioxidacao

Tendo em vista a fisiopatologia da leséo testicular por isquemia e reperfusio, varios investigadores con-
sideraram o uso de antioxidantes para antagonizar os efeitos das espécies reativas de oxigénio sobre o

epitélio germinativo (TURNER et al., 1997; TURNER; BANG; LYSIAK, 2004). Greenstein et al. (1992), to-

74Microesferas de 15 pm de didmetro radiomarcadas (i. e. 8Sr), com o fluxo testicular computado por FST =

contyest .
”O"fp:rsif x1.03(mL/min)

= , onde FST é o fluxo sanguineo testicular em #XLKg contses; € a contagem no testiculo,
conty,,f € a contagem em sangue periférico e mc € a massa corporal. Para a contagem fez-se uso de uma gama-
camara descontando-se a dispersao isotopica de Compton.

175Como se nio ja nio houvessem resultados conflitantes nesta secdo, Chen et al. (2009) observaram um aumento
do fluxo arterial contralateral, mensurado com ultrasonografia contrastada com hexafluoreto de enxofre (SFg).

176 Classificados segundo Leblond e Clermont (1952). Vigueras et al. (2004) viram alteracdes nos estagios IX, X
e XI, cujos elementos sdo mais susceptiveis a lesdo por espécies reativas de oxigénio.

177Em pacientes com torgio intermitente, utilizando o escore de Johnsen (1970). Em contrapartida, Taskinen,
Taskinen e Rintala (2008) apenas observaram alteracdes das concentragdes de FSH e inibina em pacientes sub-
metidos a orquiectomia.

178Embora Choi et al. (1993) nio tenham observado diferencas histologicas, houve significativa reducio da

< . L ATP]+[ADP]x } .
concentracdo de adenilatos de alta energia (i.e., [ AE‘P]+[],ZI[)P]+[]AJ%/1P]) mensurados em homogenatos do testiculo

contralateral por cromatografia liquida ap6s 3 horas de tor¢do experimental.
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davia, ndo observaram diferencas entre lesdes do epitélio germinativo em ratos submetidos a trés horas
de torcdo de 27 radianos, tratados ou ndo com POLIETILENOGLICOL SUPEROXIDO DISMUTASE. Ressalva-se
que estes resultados devem ser interpretados a luz do longo tempo de tor¢éo, uma vez que a leséo por
isquemia e reperfusio do epitélio germinativo tem curto tempo de instalacdo (KEHINDE et al., 2005)'7°.

Em contraste, Akgur et al. (1994) observaram significativa reducdo dos produtos de peroxidacéo li-
pidica em testiculos de ratos submetidos a 27 radianos de torcéo pré-tratados com o inibidor de xantina
oxidase ALOPURINOL. Esses achados estdo em sincronia com os de Turner et al. (1997), que administra-
ram SUPEROXIDO DISMUTASE € CATALASE imediatamente antes da detorcdo apds tor¢do de 2z radianos
por uma hora, e observaram, ndo apenas menor quantidade de produtos de peroxidacéo lipidica, mas
também uma menor proporcdo de células TUNEL-positivas e maior massa testicular nos animais tra-
tados.

Uma tentativa experimental de neutralizar o acido hipoclérico oriundo dos neutroéfilos invasores
(ALBRICH; MCCARTHY; HURST, 1981) — com TAURINA'® foi explorada por Wei, Yan e Zhou (2007).
O aminoacido foi administrado (200 mg/kg) ap6s duas horas de tor¢ao de 2,7 radianos, observando-se, no
grupo experimental, menores niveis de malonildialdeido, menor atividade de mieloperoxidase, além de
maior massa testicular, maior didmetro dos tibulos seminiferos, maior niimero de células germinativas
e melhores escores de Johnsen.

Com um modelo experimental semelhante, mas empregando como antioxidante o inibidor de heme
oxidase 1 HEMINA, Yang et al. (2007) observaram redugdes das concentragdes de malonildialdeido e
6xido nitrico, reducdo da atividade de mieloperoxidase, além de melhor aspecto histolégico do parén-
quima testicular, que reforca o papel dos neutréfilos invasores na fisiopatologia da lesdo testicular por
isquemia-reperfusdo. O inibidor da 3-hidroxi 3-metilglutaril coaenzima A redutase SINVASTATINA tem
comprovada atividade antioxidante (DURANT et al., 2004), e seu uso para atenuar a lesdo do epitélio ger-
minativo foi investigado por Yang et al. (2010). Os autores observaram reducdes dose-dependentes'®! da
atividade de mieloperoxidase, assim como das concentracdes de 6xido nitrico, malonildialdeido, TNF-a,
IL-1B, e IL-6 em homogenatos testiculares do grupo experimental, elaborando a hipétese de que o efeito
antiapoptético da substancia se da por inibicio da super-regulacio do fator nuclear »- B!#2,

Jiang et al. (2012), utilizando essencialmente o mesmo modelo experimental'®, observaram meno-
res concentragdes dos marcadores de oxidagdo, i. e. malonildialdeido, atividade de superdxido dismutase

e catalase, além de maior preservacgio do epitélio germinativo no grupo experimental, submetido a in-

179Este ¢ o unico resultado negativo que o autor encontrou, claro indicio de viés de publicacio (DWAN et al.,
2008; VAN LENT; OVERBEKE; OUT, 2014; KARAGUZEL; KADIHASANOGLU; KUTLU, 2014).

180 Gerando N-cloro-taurina, menos toxica.

181 A5 doses administradas, de 1 e 5 mg/kg, limitam a aplicabilidade deste tratamento.

182 Nuclear transcription factor x- B, NF-xB.

183Torcio testicular de 27 radianos entre 1 e 2 horas.
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fusdo intraperitoneal (5 ml/kg de massa corpérea) de uma SOLUGAO SALINA RICA EM HIDROGENIO!®4. Os
efeitos antioxidativos dos inibidores de fosfodiesterase 5, SILDENAFILA e UDENAFILA foram estudados
por Ozgiir et al. (2014), utilizando tanto o mesmo modelo experimental quanto as mesmas variaveis-
resposta dos estudos acima mencionados. Estes pesquisadores concluiram que a administragio intra-
peritoneal de quaisquer dessas moléculas reduziu o estresse oxidativo testicular. Ribeiro et al. (2014)!%
compararam os efeitos antioxidantes do REVERATROL e ARGININA em ratos pré e pos-puberes, notando
que o epitélio germinativo era menos afetado em animais pré-puberes, e que o principal efeito das
substincias no grupo experimental (para quaisquer das duas substincias) se traduziu em preservacido
do epitélio germinativo do testiculo contralateral, de forma que os individuos mais jovens do grupo
experimental foram os que menos sofreram os efeitos do insulto isquémico. Utilizando, mais uma vez,
semelhante modelo experimental'®®, Sekerci et al. (2016) relataram que a administraciio intratesticular
de PLASMA RICO EM PLAQUETAS produziu tanto menores niveis dos marcadores de oxidagdo'®’ como
menor atividade de caspase-3. Qiao et al. (2017) observaram que a administracio da POLIDATINA!8®
imediatamente antes da destorcdo, além de produzir menor atividade oxidativa'®®, melhores escores

de Johnsen e Consentino, também se associavam com menores propor¢des de células germinativas

TUNEL-positivas, menores expressoes de caspase-3, caspase-8 e caspase-9, além de aumento da relacio

Bcl-2
Bax *

A acdo antioxidante da RuTINA!?? foi estudada por investigadores de Hangzhou, China (WEI; YAN;
ZHQOU, 2011). Ap6s torcao de 2z radianos por 2 horas, os autores observaram menores niveis de ma-
lonildialdeido, menores concentracdes de superdxido dismutase e catalase, além de maiores didme-
tros médios dos tubulos seminiferos, maior espessura do epitélio germinativo e melhores scores de
Johnsen no grupo experimental. O mesmo grupo de pesquisadores observou efeitos parecidos!®! apos
administracio de EXTRATOS DE PSORALEA CORYFOLIA'?, além de significativo aumento da expressdo
de CREM-1!?3 nos animais tratados, indicando que a redugdo desse fator de transcri¢do fundamental
(SASSONE-CORSI, 1998) — possivelmente provocado por espécies reativas de oxigénio — exerce um

papel fisiopatologico na génese da lesdo germinativa apds isquemia-reperfuséo testicular. A adminins-

184S0lugao salina normal gaseificada & saturagio com Hp.

185Com uma pequena variacio do modelo experimental: aqui, o periodo de tor¢io foi de 4 horas.

186(natro horas de torcdo de 27 radianos.

187Malonildialdeido, superdxido dismutase, glutationa peroxidase e mieloperoxidase.

188 Qriginada da planta Polygonum cuspidatum.

1890ue os autores explicam pela propria estrutura da molécula, com seus trés grupos fenil-hidroxila, facilmente
oxidaveis.

190 A rutina, ou rutosideo, é uma combinacdo da quercetina, um flavonoide, e do dissacarideo rutinose (a- L -
ramopiranosil - (1 - 6) - B- D- glicopiranose), e ocorre naturalmente em aspargos e azeitonas pretas.

1Menores niveis de malonildialdeido e melhor histologia do epitélio germinativo no grupo experimental.

192Veneranda integrante da farmacopeia tradicional chinesa.

193 Transcription factor cAMP-responsive element modulator-t.
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tracio de 20 mg/Kg do inibidor de NADPH oxidase apocININA'®* imediatamente antes de destorgdo
(apds tor¢ao de 2 radianos por quatro horas) também se associou com melhora do padrao histologico
do epitélio seminal e redugdo dos marcadores de atividade oxidativa (OZBEK et al., 2015). Ates et al.
(2015), de Ancara, Turquia, experimentalmente observaram que a administracio sistémica ou local de
HORMONIO DO CRESCIMENTO, GH — cuja a¢do se extende além da terapia oxidante (SODER et al., 1992) —
se associou a uma maior preservacdo dos epitélios germinativos, tanto ipsilateral quanto contralateral
a torcio.

Postulou-se a TERAPIA HIPERBARICA como alternativa nido farmacoldgica de reduzir o dano oxida-
tivo em torcao testicular, baseado no principio de que a lesdo do epitélio germinativo em parte se da,
como vimos, por espécies reativas de oxigénio oriundas de leucdcitos invasores, que tém seu primeiro
sitio de adesdo no endotélio das vénulas pds-capilares (LYSIAK et al., 2001, 2003; TURNER; LYSIAK,
2008). A adesdo e subsequente ativacdo leucocitiria também tém como consequéncia vasoconstric¢do
das arteriolas pré-capilares, que limita ainda mais a oferta de O, molecular, efeito que seria antagoni-
zado por pressdes de oxigénio suprafisiologicas. Embora se tenha observado preservagio da espessura
do epitélio germinativo em ratos expostos a 2.5 atmosferas de O, por 90 minutos (KOLSKI et al., 1998),
existem Obvias dificuldades praticas para implementacdo dessa modalidade de tratamento em pacientes
com torcéo de testiculo. Caminhando na direcdo oposta, e em consonincia com a conjectura de que
a lesdo por isquemia e reperfusao poderia ser mitigada ao se diminuir a oferta de O, no momento de
reperfusio do 6rgao’®, Akcora et al. (2008) observaram menores niveis de superdxido dismutase e glu-
tationa peroxidase nos individuos experimentais nos quais a tor¢éo (inicialmente de 2, radianos) era
primeiro reduzida para 17 radianos por 20 minutos, em comparagido com aqueles em que a destor¢éo

néo era gradual.

Hipotermia, capsulotomia

HIPOTERMIA pode mitigar a lesdo isquémica do testiculo (BOYARSKY, 1989). Utilizando um modelo
experimental em que se produzia tor¢ao testicular de 27 radianos, e se reduzia a temperatura testicular
em 7°C, Miller et al. (1990) observaram preservacéo do epitélio germinativo com tempos de isquemia
de até seis horas. De forma similar, Kallerhoff et al. (1996) estimaram que o resfriamento do testiculo
a 25°C reduzia a acidificacéo tecidual pela metade, e Power et al. (2003) observaram maior espessura
do epitélio germinativo e melhores escores de Johnsen em ratos submetidos a tor¢do de 27 radianos

por trés horas associada a hipotermia (por imersdo do escroto em agua a 2°C) por uma hora antes da

1944 hidroxi-3-metoxi-acetofenona, originada das raizes de Apocynum canabinum.
195Reperfusio gradual, ou controlada (GRANGER; KORTHUIS, 1995; UNAL et al., 2001; OZMEN et al., 2008;
SHI et al., 2013; GRANGER; KORTHUIS, 2020).
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detorgdo. Inexistem, todavia, relatos clinicos comparando ou salvamento cirtrgico ou indices de atrofia
entre pacientes submetidos ou néo a hipotermia testicular.

A lesdo por isquemia e reperfusdo em membros resulta em aumento da pressdo tecidual e edema,
que leva a reducio da perfusio e perpetuacgio do insulto isquémico!®® (MARS; HADLEY, 1998). Mesmo
diante dos resultados negativos de Kolbe, Sun e Hill (1988), que ndo viram diferencas nas lesdes do
epitélio germinativo entre ratos submetidos ou ndo & CAPSULOTOMIA, i. e. incisdo da tunica albuginea,
no momento da destor¢do, Kutikov et al. (2008) observaram elevagdes da pressdo intratesticular (de
5 para 34 mmHg, com a pressdo intratesticular contralateral se mantendo em 5 mmHg) quando do
fechamento da tunica albuginea, além de piora da coloragio dos 6rgaos’”’. Os autores conseguiram
manter pressdes intratesticulares mais baixas fechando o defeito da tinica albuginea com um enxerto
de tunica vaginal.

Com esse suporte teérico-experimental, Figueroa et al. (2012) compararam atrofia testicular — de-
finida como redugéo do volume do 6rgédo a metade ou menos do contralateral em visita de seguimento
ao menos quatro semanas ap0s a cirurgia — entre pacientes submetidos a destorcao cirdrgica com cap-
sulotomia'® e pacientes submetidos & destorgéo e orquiectomia. Os autores relataram um indice de
preservacdo testicular um pouco maior que 50% (), ressalvando-se que estes pacientes seriam nor-
malmente submetidos a orquiectomia. Esses resultados foram desafiados'®® por Oktar et al. (2013), que,
embora tenham observado semelhantes redu¢des das pressdes intratesticulares ap6s capsulotomia, ndo
viram diferencas das massas testiculares, escores modificados de Johnsen e diAmetros tubulares entre

individuos do grupo experimental e controle.

19 No reflow syndrome (GANDHI et al., 2016). A pressio tecidual média — ou intracompartimental — de inter-
rupgao do fluxo pulsatil de artérias segmentares do testiculo foi determinada experimentalmente (em ratos) por
Watson, Bartkowski e Nelson (2015) em 35.5 mmHg. Com pressdes teciduais = 53.5 mmHg o fluxo é completa-
mente interrompido.

197 Apenas em um caso, mediram-se as pressoes intratesticulares. Nos outros dois, apenas descreveu-se o aspecto
dos 6rgidos no momento da capsulotomia e fechamento.

1980 defeito era fechado com um retalho de ttnica vaginal.

199Experimentalmente, em ratos.



69

Capitulo 3

Objetivos

Nosso intuito, nos capitulos precendentes, foi dar ao leitor um précis historico e fisiopatologico da
torcéo testicular. Uma real apreciacdo da doenca em nosso meio, todavia, se ressente da falta de dados
epidemiolégicos brasileiros. A inexisténcia destes dados nos leva a tdo familiar situagéo de necessidade
de translagio de dados de outrem para uma realidade local de caracteristicas étnicas, s6cio-econémicas,
geograficas diferentes da local de onde esses sairam. Incidéncia, fluxos de tratamento e indices de
salvamento testicular em torc¢io de testiculo sdo caracteristicas locais e devem ser conhecidas em cada
local.

Este capitulo é, por necessidade de forma e pela nossa vontade’, breve, apenas enumerando nossos

objetivos neste trabalho.

3.1 Objetivo geral

Estimar, em nossa populacéo, o indice de orquiectomia em torcio testicular, e investigar fatores de risco
associados a perda cirdrgica no 6rgio. Para esse desiderato, estabelecemos os objetivos subsidiarios

abaixo enumerados.

3.1.1 Objetivos subsidiarios

1. Determinar onde, na rede publica de satde, pacientes com torg¢ao testicular foram primeiro exa-

minados, sendo este local discriminado conforme o nivel de atencéo a saide.

2. Estimar os atrasos de apresentacio de pacientes com torcéo testicular, globalmente e conforme

os locais do primeiro exame.

10 leitor precisa respirar. Um paralelo (guardada a distancia, sabemos nosso lugar...) é o segundo movimento
do Terceiro Concerto de Brademburgo (BWV 1048), de J.S. Bach, que segue os 136 compassos do primeiro movi-
mento com um segundo movimento de um inico compasso (uma semi-cadéncia Frigia).
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3. Computar as proporcdes de acerto diagndstico? a primeira avaliagdo, globalmente e de acordo

com o local de primeiro exame.

4. Calcular a frequéncia de solicitagbes de exames suplementares, tanto globalmente quanto de

acordo com o local de primeiro exame e primeiro diagnéstico clinico.

5. Estimar o tempo de transferéncia interhospitalar de pacientes primeiro examinados em institui-
cOes de atencdo primaria e secundaria a saide, também de acordo com o primeiro diagnostico

clinico e indicacdo de exames suplementares.

6. Estimar a frequéncia com que a manobra de destor¢cdo manual foi efetuada, e julgada como bem
sucedida, o momento angular observado, assim como as respectivas associacdes com o salva-

mento cirurgico do 6rgéo.

2Diagnoéstico clinico, sem exames suplementares.
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Capitulo 4

Meétodos

Neste trabalho, fizemos uso do registro de pacientes cirurgicamente tratados por torcéo testicular em
nossa unidade terciaria entre 2012 e 2018. A identificacdo do caso, rastreou-se a histéria de cada pa-
ciente desde o primeiro contato com uma instituicdo publica de satde, em qualquer nivel de atengio,
até o desfecho, em sala cirdrgica. Embora, no interesse de rigor vernacular, seu desenho possa ser ini-
cialmente caracterizado como o de uma série de casos — como fizemos em nosso primeiro artigo — a
posterior separagdo dos casos conforme suas exposicoes a diferentes fatores de risco, e. g. instituicdo
de primeiro exame, primeiro diagnoéstico, destor¢do manual permite sua classificagdo como estudo de

coorte retrospectiva.

4.1 Variaveis

1. IDADE em anos, variavel continua computada pela subtragao da variavel temporal data e hora do

inicio dos sintomas da variavel temporal data de nascimento.

2. Definiu-se 0 TEMPO DE APRESENTAGAO como o intervalo de tempo entre o inicio dos sintomas e
o primeiro exame médico do paciente!. Como o momento do inicio dos sintomas foi dado pelo
paciente ou outrem que tenha testemunhado o inicio do quadro, essa quantidade é intrinsica-
mente imprecisa. Todavia, com a materializacio da variavel do estudo, i. e. apds a identificacio
dos casos e recuperagido dos dados, pode-se assumir que esse viés exista nas duas diregdes —

gerando maior dispersio, mas preservando centralidade?. Essa variavel continua foi computada

IEste intervalo de tempo é frequentemente denominado atraso de apresentacio, presentation delay. Como
é razoavel supor que nem todos os pacientes chegaram com atraso — alguns buscaram atencdo médica quase
imediatamente apds o inicio dos sintomas — o termo tem alguma tendenciosidade. Ocasionalmente o utilizo,
forca de habito...

2Esta assumpcio nio é, efetivamente, testavel. Sabe-se de sua existéncia, todavia.
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pela subtragdo da variavel temporal data e hora® do primeiro exame médico da variavel temporal

data e hora do inicio dos sintomas.

3. O TEMPO DE TRANSFERENCIA foi definido como o intervalo de tempo entre o primeiro exame do
paciente e avaliacdo da instituicdo onde se deu o tratamento definitivo. Essa quantidade é menos

sujeita a bias, dada a existéncia dos registros temporais?

no sistema eletrénico de prontuérios.
Essa quantidade tem duplo papel, como se vera mais a frente. Computamos esta variavel continua
subtraindo da variavel temporal data e hora do exame na instituicdo terciaria a variavel temporal

data e hora do primeiro exame médico.

4. O PRIMEIRO DIAGNOSTICO CLiNICO foi definido de duas maneiras. Tricotomicamente®: torcio
testicular, epididimite aguda, outro diagnésticoé; e dicotomicamente’: torcio testicular, outro
diagnostico. Essa quantidade foi passivel de recuperacgio direta pelo seu registro do prontuario
eletronico, ou explicitamente colocada pelo primeiro médico a examinar o paciente, ou via o

necessario registro da hipotese diagnostica para solicitacdo de exames suplementares.

5. O NiVEL DE ATENGAO diz respeito a complexidade da instituicdo que prestou primeiro atendi-

mento®, obtida diretamente do registro do paciente, e com valores iguais’ a 1, 2 ou 3.

6. A indicacdo de ULTRASSONOGRAFIA COM DOPPLER COLORIDO foi definida como uma quantidade
binaria: houve ou néo indicagdo dessa modalidade de exame pelo primeiro médico a examinar
o paciente, sem considerar a efetiva realizacdo do exame. Como o primeiro diagnostico clinico,
essa quantidade é explicitamente colocada pelo primeiro médico a examinar o paciente, como

sua conduta apds avaliacio.

7. A TENTATIVA DE DESTORGCAO MANUAL consistia da tentativa, pelo médico assistente, de reduzir,
em sala de emergéncia, a rotagio testicular. Interessa também, quanto a essa quantidade (binaria),
tanto o momento de sua tentativa — uma variavel temporal — quanto a instituicdo onde ela foi

implementada.

8. O SUCESSO EM DESTORCAO MANUAL foi definido como a restituicdo do testiculo torcido a situacio

anatomica normal, com concomitante resolucdo do quadro algico. Nessa quantidade, interessa

3Parece pedantismo, mas sinceramente nio é. A representacio interna desta variavel no ambiente R é uma
data-hora, em POSIX1t ou POSIXct, respectivamente Portable Operating System Interface local time ou Por-
table Operating System Interface calendar time.

4 Time stamps.

5Categoricamen’te, um fator nio ordenado.

5Por certo, deve-se assumir que ha outros diagnoésticos: trauma testicular, hérnia inguinal, etc...

"Uma quantidade binaria, ou de existéncia, que usaremos no segmento Bayesiano da analise.

8Conforme definicdo pela autoridade de satde.

9Essa variavel é, pela sua natureza, ordinal, embora néo tenha tido influéncia em nossa analise.
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tanto o sucesso da manobra quanto o niimero de voltas necessarias para o seu desiderato, que
produz a variavel MAGNITUDE DE ROTAGAO EM DESTORGAO MANUAL, espressada tanto em 7 radi-

anos quanto em graus.

9. Definimos a MAGNITUDE DE ROTAGAO EM CIRURGIA como a situagdo angular do 6rgéo com relacéo
a sua posicdo normal. Na pratica, contam-se as voltas necessarias para restituir o 6rgio a posicio

normal. Expressada em s radianos ou graus, como a variavel anterior.

10. O SALVAMENTO CIRURGICO DO TESTicULO foi definido como a opgéio cirdrgica por orquidopexia

ipsilateral a torgéo, isto é, como uma quantidade binaria.

Como de habito, inserimos os valores das variaveis em uma planilha eletrénica para posterior trans-
feréncia para o ambiente de programacio estatistica R!°. Na anélise, utilizando as bibliotecas do am-
biente R zeligverse (GANDRUD, 2017) matching (SEKHON, 2011), optmatch (HANSEN;
KLOPFER, 2006), MatchIt (HO et al, 2011), tableone (YOSHIDA, 2019), rpart (THERNEAU;
ATKINSON, 2019), dagitty (TEXTOR; VAN DER ZANDER, 2016), ggdag (BARRETT, 2020), rms
(HARRELL JR, 2019b), Hmisc (HARRELL JR, 2019a), ggplot 2 (WICKHAM, 2016), ggthemes (AR-
NOLD, 2019), rpart . plot (MILBORROW, 2019).

4.2 Analise

A partir do dataset gerado pelo procedimento descrito acima, escrevemos dois artigos'!. O primeiro
visou fornecer os dados que julgdvamos em falta em nossa literatura, a saber, o indice global de sal-
vamento cirirgico do 6rgio nesta doenca, e os fatores de risco inerentes a travessia do paciente pelas
diferentes instincias do sistema publico de satide que pudessem se associar ao resultado. O primeiro
artigo atende ao nosso objetivo primario assim como aos objetivos subsidiarios um a cinco.

No primeiro artigo, além da analise numérico-descritiva habitual, utilizamos o paradigma inferen-
cial Bayesiano. Aqui, o fator decisivo para que utilizassemos inferéncia Bayesiana foi a possibilidade
de incluir, na hierarquia do modelo, o coeficiente de correlagio entre institui¢des de mesmo nivel de
atencdo a saude. Discutiremos essa analise com um pouco mais de detalhe na Se¢éo 6.4.

No segundo artigo, exploramos o efeito da destor¢do manual no desfecho cirirgico do 6rgdo — o

tltimo objetivo subsidiario de nossa lista'>. Embora haja forte indicacio de que a destor¢io manual

190 método mais facil de transferir uma matriz de dados para posterior anélise em R é primeiro converter a
planilha em uma tabela . csv, e, dentro do ambiente R, tranformar a tabela . csv em um data.frame, uma
classe do ambiente R.

'Um artigo esta umbilicalmente ligado ao outro. Mas periédicos que aceitam manuscritos com 5000, 6000
palavras e 60, 70 referéncias sdo raros, entdo dividimos, salomonicamente, nosso texto.

12Que, todavia, atende também ao objetivo primario, uma vez que a manobra — ou sua auséncia — é um fator
de risco putativo para perda cirurgica do testiculo.
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em sala de emergéncia seja, de fato, capaz de reduzir o tempo de isquemia do 6rgio (Se¢do 2.1.3)1%, a
interpretacdo desse efeito é contaminada por viés de selecio!*: o médico pode, involuntaria ou subli-
minarmente, dar preferéncia a manobra para pacientes em condi¢des clinicas mais favoraveis. Isso é,
aqueles com mais dor a manipulacéo, nos quais se percebe fixacdo do 6rgéo a parede da bolsa testicular
podem ser preteridos a destor¢io manual. Dessa forma, ndo parece impossivel, ou mesmo improvavel,
que os pacientes nos quais néo se percebesse maior grau de inflamacéo seriam os mesmos a apresen-
tar melhor evolugdo, mesmo se néo houvessem sido submetidos a manobra. Assim, temos a pergunta:
como minimizar o viés de selecio em um dataset observacional como o nosso?

Uma vez que em nossa matriz de dados ha tanto pacientes submetidos a manobra que se apresen-
taram diretamente ao nosso setor de emergéncia, quanto pacientes que nos foram encaminhados de
unidades de niveis primario e secundario de atencéo a satude, intuimos que néo era descabida a pre-
missa de que pacientes submetidos a destor¢do manual, apos transferéncia interinstitucional, poderiam
ter sido de pronto submetidos a manobra fossem eles primeiro examinados no hospital terciario, i.e.
em nosso setor de emergéncia. Dessa forma, controlar-se-ia para a gravidade do caso!®>. Somamos a
esse controle metodoldgico o ajuste estatistico'®, por pareamento por escores de propensidade, além da
ja costumeira regressdo Bayesiana. A razdo de procedermos com ajuste estatistico foi a possibilidade
da persisténcia de diferencas em valores de preditores importantes, o que poderia introduzir confundi-
mento, e. g. tempo de apresentacdo, em subconjuntos de pacientes agrupados em uma mesma categoria,
e. g. entre pacientes submetidos a destor¢éo precoce ou tardia. Reservamos algum espago na discusséo
para uma digressdo de como, na pratica, efetuamos o pareamento e regressdes Bayesianas (Se¢ao 6.4,

e, mais especificamente, nas Subsecdes 6.3.3 e 6.4.5).

130 tema é familiar ao autor desta tese e seus associados, que recentemente observaram que a destor¢io manual
se associava com melhores indices de salvamento cirdrgico do 6rgédo (CABRAL DIAS FILHO et al., 2017).

140 nosso nio é excecio.

15Uma conjectura contrafatual, veja a Segdo C.6.

16Reservamos o termo ajuste para o que por vezes se da o nome de controle estatistico. Controle, nesta tese,
significa controle metodoldgico, geralmente manifestado em critérios de exclusio de sujeitos de pesquisa e, em
estudos prospectivos, randomizacdo. O leitor atento, entretanto, ndo demorara a encontrar nossa apostasia no
texto do primeiro artigo.
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Capitulo 5

Resultados

Este capitulo contém os artigos Presentation Delay, Misdianosis, Inter-Hospital Transfer Times
and Surgical Outcomes in Testicular Torsion: Analysis of a Statewide Case Series from Central
Brasil e Testicular Torsion Patients Should Be Manually Detorsed at Diagnosis: A Propensity
Score Matched Analysis of the Influence of Interhospital Transfer and Surgical Wait Times

on Surgical Organ Salvage. No capitulo seguinte, discutiremos aspectos peculiares de nossa analise.
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ABSTRACT

Purpose: To estimate statewide presentation delay, misdiagnosis rate, inter-hospital
transfer times and testicular salvage for testicular torsion patients treated in our state’s
public health system.

Patients and Methods: Case series of consecutive testicular torsion patients treated in our
state’s public health system between 2012-2018. Predictors included presentation delay (time
from symptoms to first medical assessment), facilitie’s level-of-care (primary, secondary,
tertiary), first diagnosis (torsion, epididymitis, other), Doppler-enhanced ultrasound request
(Doppler-US) and inter-hospital transfer times, with surgical organ salvage as the main
response. We used Bayesian regression to estimate the effect of first examining facilitie’s
level-of-care, first diagnosis, and Doppler-US on transfer time.

Results: 505 patients were included, most (298, 59%) with presentation delay >6 hours.
Misdiagnosis at first examining facility raised transfer time from median 2.8 to 23.4
(epididymitis) and 37.9 hours (other) and lowered testicular salvage rates from 60.3%
(torsion) to 10.7% (epididymitis) and 18.3% (other). Doppler-US had negligible effects on
transfer time once controlling for misdiagnosis in the regression model. Although organ
salvage in patients presenting before 6 hours at the tertiary facility was high (94.6%, and
about 20% lower for those presenting at lower levels-of-care), the overall salvage rate was
more modest (46%).

Conclusion: Our low overall testicular salvage rates originated from a large proportion of
late presentations combined with long transfer times caused by frequent misdiagnoses. Our
results indicate that efforts to improve salvage rates should aim at enhancing population-
wide disease awareness and continuously updating physicians working at primary and
secondary levels-of-care about scrotal emergencies.
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upon its axis inside the tunica vaginalis, twisting

the spermatic cord or mesorchium (1, 2) interrup-

Intravaginal testicular torsion (henceforth
testicular torsion) occurs when the testis rotates
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ting its blood supply. Left untreated, the almost
universal outcome is testicular hemorrhagic in-
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farction. The disease is a frequent cause of organ
loss by either orchidectomy or atrophy, especially
in emerging countries (3, 4).

Since irreversible ischemic injury swiftly
follows testicular torsion, supplemental imaging
studies are not required after clinical diagnosis.
One must admit, however, the possibility of diag-
nostic uncertainty, mainly acute epididymitis and
torsion of testicular appendages (3, 5). In these si-
tuations, imaging studies, usually Doppler-Enhan-
ced Testicular Ultrasonography (Doppler-US), may
be useful (6, 7). In hierarchical health care syste-
ms such as the one we have in Brazil (8), where
patients with scrotal emergencies are often first
examined by general practitioners at primary or
secondary level-of-care facilities, then referred to
tertiary facilities for treatment, this not only re-
quires the first examining physician to perceive
the case as an emergency, but also that referral
is not deferred for supplemental diagnostic tes-
ting. Thus, in the ideal situation - where patients
rapidly seek medical attention, and are promptly
examined by a competent diagnostician with im-
mediate access to expert diagnostic imaging and
referral protocols - one should observe low orchi-
dectomy rates (9), which, unfortunately, have not
been our experience (10).

While the time interval between symptoms
and first medical assessment, i.e. presentation de-
lay, rests upon the patient’s awareness of the di-
sease and medical care availability (11-13), delays
from this first assessment until evaluation at the
treating institution have been associated with the
first examining physician’s clinical diagnosis and
subsequent action, such as imaging studies orders
and inter-hospital patient referral and transfer
(14-16). This information, however, comes from
economically advanced countries, and althou-
gh one may postulate that similar associations
should also be observed in emerging countries,
region-specific data is necessary to ascertain not
only the existence but also the magnitude of the-
se associations.

Since our tertiary unit is the referral center
for testicular torsion patients within the public he-
alth network of our state - which grants database
access for each patient’s entire medical history wi-
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thin the network, with time-stamps for each me-
dical assessment - we may begin to fill this void
in the urological literature. In this study, we set a
two-fold goal. Firstly, to evaluate the relative roles
of presentation delay and inter-hospital transfer
time on testicular salvage; and secondly, to inves-
tigate the influence of the patient’s first clinical
diagnosis and Doppler-US request on inter-hos-
pital transfer time, especially on those examined
shortly after symptoms, where expedient treat-
ment is most decisive.

PATIENTS AND METHODS

Patient identification and variable recovery

After Institutional Board Review, all con-
secutive patients surgically diagnosed with testi-
cular torsion in our tertiary facility between Janu-
ary 2012 and January 2018 were retrospectively
identified from our unit’s data repository and were
initially included in the study’s database. We re-
trieved each patient’s complete medical file - in-
cluding assessments made outside our unit - for
variable recovery. Since we did not have access to
the time-stamps of patients first examined at pri-
vate facilities or outside state borders, these were
excluded from further analysis.

Continuous predictors included patient’s
age in years, and the following time intervals:
presentation delay, defined as the time between
symptom’s onset and first examination, and trans-
fer time, defined as the time between first exami-
nation and assessment at the tertiary facility. The
arithmetic sum of these sub-intervals was named
treatment delay. Categorical predictors included:
The level-of-care of the facility where the patient
was first examined (first examining facility), as
defined by the Brazilian Health Authority (8): pri-
mary, secondary or tertiary; first diagnosis, defi-
ned as the clinical diagnosis recorded by the first
examining physician: testicular torsion (torsion),
acute epididymitis (epididymitis), neither torsion
nor epididymitis (other); and whether Doppler-US
was requested at the first examining facility, re-
gardless of the actual performance of the study.
Response variables were surgical outcome (whe-
ther or not the testicle was surgically salvaged)
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and transfer time, the latter with level-of-care, first
diagnosis, and Doppler-US request as predictors.

Univariate and bivariate analysis

Continuous variables were summarized
by their medians and interquartile range (IQR),
and categorical variables by their frequencies.
Differences between continuous variables were
assessed with Kruskal-Wallis” (KW) and Dunn’s
tests, and we evaluated differences between cate-
gorical variables with Pearson’s Chi-Square (Chi-
-Square) or Fisher’s Exact (Fisher) tests, with sta-
tistical significance set at <0.05.

Linear regression

Bayesian hierarchical linear regression mo-
dels were implemented using level-of-care, first
diagnosis, and Doppler-US as predictors and transfer
time as the response variable. The posterior distribu-
tions of the parameters were graphically presented
and summarized by their medians and 0.95 Highest
Posterior Density intervals (HPDI).

Statistical software

Computations took place within the R lan-
guage statistical environment (17), supplemented
by the rjags (18) package.

Reporting Guideline

In this report we followed the Preferred
Reporting of CasE Series in Surgery (PROCESS)
(19, 20) guidelines.

RESULTS

Data recovery and first examining facility

Six-hundred and three patients were trea-
ted for testicular torsion during the study period.
We excluded 72 (11.9%) patients examined in pri-
vate institutions and 26 (4.3%) patients examined
outside state boundaries from our analysis. Most
remaining 505 patients (median age 16.1 years,
IQR 14.2-18.9) were first examined at secondary
facilities (301, 59.6%; Figure-1). There were no
missing data on recovered variables.

Figure 1 - Distribution of patients according to the first examining facility level-of-care.

Treated for Testicular
Torsion

(603)

Examined outside state
STttt P> boundaries (26, 4.3%)

Examined at private
institutions (72, 11.9%)

Included in the
study (505)

First examined at 9
primary level-of-care
facilities (71, 14.1%)

First examined at 14

First examined at the
tertiary level-of-care
facility (133, 26.3%)

secondary level-of-care
facilities (301, 59.6%)
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Presentation delay, first examining facility and
first diagnosis

Median presentation delay was 8.7 hours
(IQR 3.9-53.4), with significant differences between
primary (median 5.2 hours, IQR 2.4-32.3) and se-
condary facilities (median 8.4 hours, IQR 3.4-52.1;
P=0.025), and between primary or secondary versus
tertiary facilities (median 10.1 hours, IQR 5.7-64.2;
P=0.004 and 0.008, respectively; Dunn’s; Figure-2).

Most patients were first diagnosed with
torsion (345, 68.3%). Fifty-six (11.1%) were first
diagnosed with epididymitis and 104 (20.6%) recei-
ved another first diagnosis. Torsion was more of-
ten first diagnosed at the tertiary facility (123/133,
92.5%), compared to primary (44/71, 62%) and se-
condary facilities (178/301, 59.1%; P <0.001, Chi-
-Square; Table-1).

Doppler-US at first examining facility by first
diagnosis and presentation delay

Doppler-US was requested for 126 pa-
tients (25%), more often in primary (17/71,
23.9%) and secondary facilities (103/301,
34.2%) than in the tertiary facility (6/133,
4.5%; P <0.001, Chi-Square). Doppler-US was
less frequently requested when the first diag-
nosis was torsion (49/345, 14.2%; compared to
epididymitis: 24/56, 42.9%; or other: 53/104,
51%; P <0.001, Chi-Square).

Globally, Doppler-US requests were as-
sociated with longer presentation delays (me-
dian 24.3 hours, IQR 5.8-74.2 versus median
7.6 hours, IQR 3.6-33.8; P <0.001, KW), a pat-
tern reproduced at primary (median 27.3 hours,
IQR 6.0-62.7 versus median 3.6 hours, IQR 2.1-

Figure 2 - Presentation delay (log10 transformed) according to the first examining facilitie’s level-of-care.
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Table 1 - Testicular Salvage by First Examining Facility, First Diagnosis and Doppler-US request.

First Examining Facility (N, %) First Dx (N,

%)

Doppler-US (N, %)

Salvage (%)

Primary (71, 14.1%)

Torsion (44/71, 62%)

Epidydimitis (7/71, 9.9%)

No (4/7, 57.1%) 3/4 (75%)
Yes (9/20, 45%) 3/9 (30%)
Other (20/71, 28.2%)
No (11/20, 55%) 8/11 (72.7%)
Secondary (301, 59.6%) Yes (40/178, 22.5%) 13/40 (24.1%)
Torsion (178/301, 59.1%)
No (138/178, 77.5%) 54/138 (29%)
Yes (21/47, 44.7%) 10/21(47.6%)
Epidydimitis (47/301, 15.6%)
No (26/47, 55.3%) 11/26 (42.3%)
Yes (42/76, 55.3%) 18/42 (42.9%)
Other (76/301, 25.2%)
No (34/76, 44.7%) 15/34 (44.1%)
Tertiary (133, 26.3%) Yes (4/123, 3.3%) 0
Torsion (123/133, 92.5%)
No (119/123, 96.7%) 71/119 (59.7%)
Yes (0) -
Epidydimitis (2/133, 1.5%)
No (2/2, 100%) 0
Yes (2/8, 25%) 0
Other (8/133, 6%)
No (6/8, 75%) 0

Yes (5/44, 11.4%)
No (39/44, 88.6%)
Yes (3/7, 42.9%)

3/5 (60%)
18/39 (46.2% )
2/3 (66.7%)

Legend to Table 1 - Patient distribution according to first examination facility level-of-care facility (Primary, Secondary, Tertiary), first diagnosis, Doppler-US request and
testicular surgical salvage. First Dx, diagnosis at first examining facility, Torsion, testicular torsion; Epidydimitis, acute epidydimitis; Other, neither testicular torsion nor acute

epidydimitis; Doppler-US, Doppler-enhanced testicular ultrasonography request at first examination; Salvage, surgical salvage of the testis; N, number of patients.

15.0; P=0.006) and secondary level-of-care facilities
(median 22.8 hours, IQR 5.8-71.9 versus 6.0 hours,
IQR 2.9-25.6; P <0.001, KW). Longer - but not sta-
tistically significant-presentation delays were also
associated with Doppler-US requests at the tertiary
level (median 65.9 hours, IQR 9.3-126.8, versus 10.1
hours, IQR 5.7-61.9; P=0.128, KW).

Transfer time by first examining facility, first diag-
nosis, and Doppler-US

Transfer time was similar between prima-
ry and secondary facilities (median 5.7 hours, IQR
2.7-21.7 and 4.8 hours, IQR 2.1-22.5, respectively;
P=0.276, KW). Transfer times diverged, however,

considering first diagnosis: Median transfer time for
patients diagnosed with torsion was 2.8 hours (IQR
1.8-5.7), compared to 37.9 hours (IQR 6.7-133.4; P
<0.001, Dunn’s test) for epididymitis and 23.4 hours
(IQR 5.9-69.7; P <0.001, Dunn’s test) for other diag-
noses. Transfer time was longer when Doppler-US
was requested, rising from median 3.5 hours (IQR
1.9-11.1), when not requested, to 10.5 hours (IQR 4.2-
53.8), when requested (P <0.001, KW).

Testicular salvage by first examining facility, first
diagnosis, and Doppler-US request

The testis was surgically salvaged in 233 pa-
tients (46.1%). Although salvage rates were similar
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across levels-of-care (primary: 30/71, 42.3%; se-
condary: 132/301, 43.9%; tertiary: 71/133, 53.4%;
P=0.152, Chi-Square), rates differed regarding
patient’s subsets presenting before 6 and 3 hours:
In the former time frame, 35/37 (94.6%) patients
first examined at the tertiary facility had their or-
gans salvaged, compared to 24/39 (61.5%) first
examined at primary and 100/131 (76.3%) first
examined at secondary facilities (P=0.002, Chi-
-Square). Similar differences were observed in
the subset of patients with presentation delay <3
hours, where all 11 patients first examined at the
tertiary facility had their organs salvaged, con-
trasting with 18/25 (72%) and 50/65 (76.5%) in
those first seen at primary and secondary facilities
(P <0.001, Chi-Square).

Most patients first diagnosed with tor-
sion had their organs salvaged (208/345, 60.3%),
in contrast with those first diagnosed with epi-
didymitis (6/56, 10.7%) or other (19/104, 18.3%;
P <0.001, Chi-Square). Salvage rates for 160 pa-

Table 2 - Bayesian linear regression model output.

tients first diagnosed with torsion and presenta-
tion delay <6 hours were 73.3%, 90.3% and 94.3%
for those respectively seen at primary, secondary
and tertiary facilities. In the subset of patients first
diagnosed with testicular torsion with presenta-
tion delay <3 hours, Doppler-US was associated
with significantly lower salvage rates: 28/126
(22.2%) organs were salvaged when Doppler-US
was requested, compared to 205/378 (54.2%, P
<0.001, Chi-Square) when it was not requested.

Bayesian regression of transfer time by Doppler-
-US and first diagnosis

Models were implemented for the whole
dataset and patient’s subsets with presentation
delay <6 and <3 hours, with 300.000 to 400.000
posterior distribution samples generated for each
model. Testicular torsion misdiagnosis increa-
sed overall median transfer times by 53.2 hours
(HPDI 46.1-60.3, Table-2, Figure-3), an effect also
observed in the <6 hours (median increase 43.5

Level-of-Care Dx at First Examining Facility

Tranfer Time

(median, HPDI)

All patients PD<6h PD <3 h
N =372 N =207 N =101
Primary
Testicular torsion, Doppler-US 6.5 (0.1-15.7) 2.6 (0.1-10.9) 2.8 (0.1-9.5)
Testicular torsion, no Doppler-US 6.5(0.1-14.9) 2.5(0.1-28.94) 26(0.1-738)
Other Dx, Doppler-US 52.4 (26.6-77.9)  38.6 (13.5-63.7) 32.6 (10.7 - 54.3)
Other Dx, no Doppler-US 52.6 (27.6-78.8)  38.4(13.2-63.5) 32.6 (10.9-54.4)
Sseconday
Testicular torsion, Doppler-US 8.8 (0.3-17.5) 2.8 (0.1-9.4) 3.6(0.1-9.5)
Testicular torsion, no Doppler-US 8.6 (0.1 -16.8) 3.2(0.1-8.6) 34(0.1-85)
Other Dx, Doppler-US 69.1(56.5-81.6)  53.9(40.9-66.8) 53.3 (40.0 - 66.0)

Other Dx, no Doppler-US

68.9 (56.4 — 81.4)

54.4 (41.2 - 67.3)

53.4 (40.4 - 66.3)

Legend for table 2 - Bayesian linear regression model output. Level-of-care, medical facility's level of care (primary, secondary); Dx at First Examining Facility, diagnosis
at the first examining facility; Transfer Time, time-interval in hours between first examination and examination at the tertiary facility, estimated for all patients as well as for
patients with presentation delay (PD) <6 and <3 hours; Doppler-US, request for testicular Doppler-enhanced ultrasonography; HPDI, 0.95 highest posterior density interval.
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Figure 3 - Distribution of transfer times according to facilities” level of care (1ary=primary, 2ary=secondary), first diagnosis
(dx=torsion, dx=not torsion) and Doppler-US request computed from the Bayesian linear regression model. Horizontal axis,

transfer time in hours; vertical axis, probability.
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hours) and in the <3 hours (median increase 40.2
hours) subsets. Doppler-US requests had negligi-
ble effects on transfer time once controlling for
misdiagnosis.

DISCUSSION

In this study, clinical misdiagnosis of tes-
ticular torsion at first examination, at either pri-
mary or secondary level-of-care facilities, was
associated with large increases in inter-hospital
transfer time. These long transfer times combined
with even longer presentation delays to yield lo-
wed an overall testicular salvage rate (46.1%). The
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highest salvage rates were observed among pa-
tients first examined at the tertiary facility shortly
after symptoms.

Most of our patients (59%) were first exa-
mined after 6 hours of symptom’s onset. Presen-
tation delay has been reported as the leading cau-
se of organ loss in testicular torsion (21), having
been associated with low patient and parental
awareness both of the disease and of its limited
time frame for treatment. British researchers (11)
found that only 30% of their patients sought me-
dical attention within 6 hours of symptoms (46%
presented after 12 hours), and 2/3 of those were
incognizant that the disease could cause organ
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loss. Similarly, American investigators (12) re-
ported that only 1/3 of 479 parents surveyed in
a Pediatric Urology clinic had some knowledge
about the disease, and an Irish study (13) unco-
vered that although 56% of parents knew about
the disease, just 1/3 were aware of the time frame
available for treatment.

Even if the patient rapidly seeks medical
attention, the organ can still be lost if the first
examining physician does not contemplate the
diagnosis of testicular torsion. In our series, mis-
diagnosis was second only to presentation delay
in determining the organ’s prognosis-especially
in patients presenting before 6 hours of symp-
toms-by increasing median transfer time by more
than a day on average. This influence of patient’s
first diagnosis on transfer time remained even
after accounting for Doppler-US in the regres-
sion model. Since the request for supplemental
imaging studies must chronologically follow the
patient’s first examination and initial diagnosis,
this finding suggests that Doppler-US mainly ac-
ted as a mediator of the effects of first diagnosis
on the outcome.

Difficulties with the differential diagno-
sis of acute testicular disease could be addressed
by the dissemination of a predictive tool such as
the Testicular Workup for Ischemia and Suspected
Torsion (TWIST) score (22, 23), which attributes
points to medical history and physical exami-
nation findings (testicular swelling=2, hardened
testicle=2, cremasteric reflex absent=1, nausea/
vomiting=1 and high-riding testis=1), with scores
<2 representing low risk, 3-4 intermediate and >4
high risk for testicular torsion. Patients with high
scores should be promptly operated, those with
low scores should be followed, and further inves-
tigation would only be warranted for patients with
intermediate scores (24). Furthermore, the score
has high positive and negative predictive values
even when used by non-physicians (25).

Inter-hospital transfer may further delay
treatment, with repercussions on salvage rates. In
our study, even patients with presentation delay
<3 hours and correctly diagnosed at primary or
secondary facilities had salvage rates 10% lower
than those first presenting at the tertiary facility.
These findings agree with Bayne’s (26), that repor-
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ted a positive association between inter-hospital
transfer and orchidectomy, especially in boys with
presentation delay <24 hours. Likewise, Preece
and associates (14) found that patients transfer-
red within 24 hours of symptoms to their tertia-
ry hospital had twice the probability of testicular
loss (30%, versus 15% for those first seen at their
tertiary hospital). Although investigators from Ca-
lifornia (15) described comparable salvage rates
between patients transferred or examined at their
tertiary hospital, the mean time from symptoms to
operating room between them differed by only 83
minutes.

Our results show that there is much to
improve in the care of our testicular torsion pa-
tients. Despite addressing the main cause of organ
loss-long presentation delay-attempts to instruct
the public about testicular torsion can be com-
plex and expensive to implement, likely requiring
large-scale information campaigns. Alternatively,
educational efforts aimed at the medical commu-
nity to increase knowledge about the disease and
to improve its diagnosis could be less costly and
produce faster results, as envisioned by Friedman
and associates (27). These authors developed a
Computer-Enhanced Visual Learning tool (acces-
sible from the CEVL tab at www.jpurol.com) that
reviews genital male anatomy and differential
diagnosis of scrotal emergencies, supplemented
with a testicular torsion likelihood calculator that
uses as inputs easily obtainable clinical data (but
not the TWIST score).

In our series, only patients that presented
at the tertiary facility shortly after symptoms had
salvage rates >90%, which we attribute to our ex-
perience with this disease. Yet, we could not help
wondering about the possibility of reproducing these
results at the secondary level-of-care, as testicular
torsion’s diagnosis is eminently clinical and its sur-
gical treatment is not complex. Matter-of-fact, it was
often performed by general surgeons before the con-
solidation of urologic specialty (28). Patients could
also benefit from manual detorsion at the emergency
setting, a time-tested maneuver (29, 30) within reach
of any physician. Already in the 1960s, Dr. Sparks,
a medical officer working in the small English town
of Rugby, demonstrated that this disease could be
successfully treated at a lower level-of-care (31).
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Dr. Sparks combined diagnostic shrewdness, am-
ple use of manual detorsion and timely surgi-
cal exploration to salvage all but one testicle of
his 15 testicular torsion patients-a commendable
93.4% salvage rate.

This study has many limitations. The
main one, shared by all retrospective studies, is
selection bias, since our database contained only
surgically treated testicular torsion patients and
did not provide means to identify those clinically
treated for other acute scrotal diseases. Selection
bias was manifested in the overall low proportion
of Doppler-US requests, especially at the tertia-
ry facility, where patients were first assessed by
a team attentive to the recommendation to waive
supplemental studies after testicular torsion was
clinically diagnosed. Recall bias regarding pre-
sentation delay should also be considered, since
information about symptom’s onset is patient/
parent-provided, with inherent uncertainty that
increases with time. Lastly, since our data comes
from the smallest Brazilian state with the highest
per capita income, further endowed with a struc-
tured public health network, we advise caution in
generalizing our results.

CONCLUSIONS

In this large statewide case series, we ob-
served that most testicular torsion patients first
presented, after considerable delay, at primary or
secondary level-of-care facilities, where they were
often clinically misdiagnosed. Misdiagnosis led to
the increase in inter-hospital transfer time, and
the cumulative effect of these extended presenta-
tion delays and transfer times led to a low overall
organ salvage rate.

This study provides relevant and pre-
viously unavailable contemporary information
to apprise our medical - especially urological -
communities to the real-world state-of-affairs of
testicular torsion assessment and treatment at our
public health care system. We hope that this stu-
dy motivates other investigators to replicate our
initiative, in order to provide a wider view of the
current situation of testicular torsion care and de-
termine where we should act to improve testicular
torsion outcomes.
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Doppler-US = Doppler-enhanced ultrasonography
IQR = Interquartile ratio

HPDI = Highest posterior density interval
PROCESS = Preferred Reporting of CasE Series in
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Objetives: To assess organ salvage in testicular torsion patients submitted to manual
detorsion according to interhospital transfer and surgical wait times.

Material and Methods: Retrospective analysis of consecutive surgically treated
testicular torsion patients between 2012-2018. We compared testicular surgical
salvage in testicular torsion patients submitted to manual detorsion either at clinical
diagnosis (immediate detorsion), or after interhospital transfer from lower level-of-care
facilities (delayed detorsion), and estimated the influence of interhospital transfer and
surgical wait times on outcomes. Analysis included Bayesian logistic regression after
propensity score matching. We excluded patients first examined at off-State and
private facilities, with pre-diagnostic time >24 hours, not initially diagnosed with
testicular torsion or not submitted to manual detorsion at any time.

Results: One hundred and sixty-two patients (median age 15.8 years-old) fulfilled
inclusion criteria. Median pre-diagnostic, transfer and sugical wait times were
respectively 4.9, 2.4 and 4.3 hours, with 58 patients undergoing immediate and 104
delayed detorsion. Propensity score matching for prediagnostic and surgical wait times
paired 58 immediate with 40 delayed detorsion patients, with corresponding surgical
salvage rates of 54/58 (93%) and 33/40 (82%). Forty-seven (29%) patients still had
torsion at surgery. Transfer time was inversely associated with testicular salvage, with
median 13% greater probability of an unfavorable outcome for each hour of transfer
time. Similarly, each hour of surgical wait time decreased surgical salvage by 6%.
Conclusion: Immediate detorsion led to improved surgical outcomes in testicular
torsion patients. Because of residual torsion, surgery for detorsed patients should not
be postponed.
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Introduction

Acute intravaginal testicular torsion (henceforth, testicular torsion) must be rapidly diagnosed
and treated, as the disease swiftly leads to hemorrhagic infarction. By virtue of the limited time-
frame for its treatment, testicular torsion is a common cause of organ loss, especially in young
men and boys undergoing puberty.'

While there is ample agreement that the standard-of-care for testicular torsion is
immediate surgical exploration right after clinical diagnosis,’ patients are often first examined at
facilities unable to provide prompt definitive surgical treatment,* and their subsequent referral
and transfer lengthens testicular ischemia, adversely affecting testicular salvage rates.*’ Also, in
busy tertiary hospitals, definitive surgical treatment can be delayed due to the lack of immediate
operating room availability, which might have been allocated to more severe, life-threatening
cases. In these scenarios, emergency room manual detorsion of the rotated testicle (from now on,
manual detorsion), which can potentially reduce or altogether halt the progression of ischemic
injury, arises as an option to mitigate ischemic injury.

The clinical impact of manual detorsion is difficult to ascertain in observational studies,
notwithstanding its biological plausibility and encouraging reports.®”'° The main culprit is
selection bias: Physicians might be more predisposed to attempt manual detorsion in patients
with more favorable clinical features, i.e. less inflammation. Current scientific orthodoxy would
recommend this matter to be investigated with a prospective study comparing outcomes between
patients randomly allocated to either undergo or not undergo manual detorsion. We could not,

however, find any such study, nor records of ongoing clinical trials addressing this question.!!!?
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Yet, one could try to circumvent selection bias in an observational study of the effect of
manual detorsion by restricting analysis to patients in whom the maneuver was attempted at
different moments in their clinical course. Patients submitted to manual detorsion after
interhospital transfer from lower level-of-care facilities would be the most likely candidates for
the maneuver at an earlier time, should they have presented at a facility in which manual
detorsion would be immediately performed. Such strategy should result in a set of patients with
similar clinical characteristics, that would mainly differ with respect to the additional ischemia
time consequent to interhospital transfer in those that were clinically diagnosed at lower level-of-
care facilities.

Since our 2016-2017 study on manual detorsion ° we have set as a clinical guideline in
our unit that, in order to alleviate testicular ischemia as soon as possible, manual detorsion
should be attempted in all clinically diagnosed testicular torsion patients with <24 hours of
symptoms, whether they were transferred from lower level-of-care facilities or presented directly
to our emergency department. Thus, we sought to compare surgical outcomes between these
patients, with the goal of estimating the influences of interhospital transfer time (transfer time)
and surgical wait time on testicular surgical salvage. In this endeavor, we took advantage of
causal graphical methods,'? and recently developed propensity score matching algorithms,'* in

order to reduce confounding associated with observational studies.
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Patients and Methods

Study Population

After Institutional Board Review approval (process number CAAE 45229515.6.0000.5553), we
retrospectively identified all consecutive patients surgically treated for testicular torsion in our
unit from January 2012 until January 2018. Since we only try manual detorsion in patients with
time from symptoms to clinical diagnosis (pre-diagnostic time) <24 hours, those with pre-
diagnostic time >24 hours were excluded from analysis, as well as those transferred from private
and Off-State facilities, as these patients’ records lacked the time-stamps of their first clinical
assessment. We also excluded patients that received any first clinical diagnosis other than
testicular torsion, or that were not submitted to manual detorsion at any time during their clinical

course.

Variable Recovery and Definitions

Continuous predictor variables included age; pre-diagnostic time, defined as the number of hours
between symptoms and clinical assessment, as recovered from electronic medical records;
transfer time, defined as the number of hours between first clinical assessment and examination
at the tertiary facility, with transfer time for patients first examined at the tertiary facility being
equal to zero by definition; surgical wait time, defined as the time-interval in hours from clinical
assessment at the tertiary facility and skin incision. Pre-detorsion time was defined as the
arithmetic sum of pre-diagnostic time and transfer time. The magnitude of rotation (in Degrees)

in both manual detorsion was included as a continuous predictor. Categorical predictors included
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attempted manual detorsion (yes, no), and whether the maneuver was considered successful by
the attending physician (yes, no).

Detorsion was always attempted with the patient supine, under non-opiod analgesia (but
without a spermatic cord block), by first turning the testis inward-outward — or outward-inward,
if physical resistance was met or pain increased — for as much as needed to relieve residual pain
and restore the normal aspect of the scrotum at physical examination. Detorsion attempts that
neither restored the normal aspect of the scrotum nor relieved pain were recorded as
unsuccessful.

The main outcome variable was categorical: Whether the testis was salvaged or not
salvaged at surgery. The organ was considered salvageable when, after surgical detorsion, there
were either clear signs of reperfusion at direct inspection, or when the surgeon observed bright
red arterial bleeding from the testicular parenchyma after a 3 to 5 mm cold knife incision in the
tunica albuginea, after immersing the organ in saline at 37 °C for 20 minutes (the time it took for
contralateral orchidopexy). A secondary outcome variable was the magnitude of rotation of the
testis at surgical exploration, defined as the amount of detorsion (in Degrees) needed to restore

the organ to its normal position without any sign of residual torsion of the spermatic cord.

Statistical Analysis and Software
Continuous variables were described by their means and interquartile ratios (IQR), and
categorical variables by their frequencies. Kruskal-Wallis’, Pearson’s Chi-Squared and Fisher’s

exact tests were used for bivariate analysis.
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Surgical outcomes between patients submitted to manual detorsion at diagnosis (treated)
and patients in which manual detorsion was only attempted after interhospital transfer (controls)
were compared after propensity score matching.'* Covariates to determine the distance measure
for matching were selected after graphical analysis of a putative causal model expressed through
a directed acyclical graph.

The effect size of transfer time on surgical testicular salvage was assessed with weighted
Bayesian logistic regression (case weights provided by the matching algorithm). Results were
presented in terms of expected probabilities of testicular salvage with different values of transfer
time, obtained through 300 000 samples from posterior probability distributions. A Bayesian
logistic model including pre-detorsion time as a covariate was used to assess the influence of
surgical wait time in surgical outcomes. Regression results were summarized by their medians
and 95% highest density probability intervals (HDPI). Statistical analysis was conducted within

the R statistical language environment,'® using the Matchlt '® and Zelig '” libraries.

Reporting Guideline

This report was written in accordance with PROCESS guidelines.'®
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Results

Patient Characteristics and Bivariate Analysis
Out of 603 patients surgically treated for testicular torsion during the study period, 162 (162/603,
26.9%; median age 15.8 years-old; IQR 14.5, 18.6 years-old) met inclusion criteria (Figure 1
displays the flowchart the study population). Overall, median pre-diagnostic time was 4.9 hours,
median transfer time for patients clinically diagnosed at lower level-of-care facilities was 2.4
hours and median surgical wait time was 4.3 hours (Table 1). Two thirds of the patients (104/162,
64.2%) were clinically diagnosed at lower level-of-care facilities and were only submitted to
manual detorsion, after a median transfer time of 2.4 hours, at the tertiary facility. However, three
patients diagnosed at lower-of-care facilities were immediately detorsed (3/107, 2.8%). Aside
from the fact that the maneuver was reported to be successful, we had no further details of its
performance, although we assume that detorsion was performed as in our unit, for these three
patients were examined by former residents of ours. These patients’ transfer times were equaled
to zero, and we computed their surgical wait times from detorsion until surgery. Henceforth, we
classified patients detorsed at clinical diagnosis as having undergone immediate detorsion,
whereas those only detorsed after referral and transfer were classified as having undergone
delayed detorsion.

Manual detorsion was mostly reported as having been successful (140/162, 86.4%). Most
manual detorsions were performed inward-outward (86/121, 71.1%) for median 360° (IQR 360°,

540°). Except for the direction and amount of manual detorsion, for which we had recorded
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values for 121 (87%) patients, there were no missing values in the study variables. Other
characteristics of the study population are shown in Table 1.

Patients submitted to immediate detorsion had similar variables’ distributions as those
with delayed detorsion (Table 2), except for pre-diagnostic time, which was longer in those
immediately detorsed (median 6.5 v.s. 3.5 hours, P<0.001, Kruskal-Wallis’ test). Residual torsion
was found in 47 patients (29%), being less than 360° in half of them (24/47, 51.1%). Residual
torsion (any amount) was often found in patients in which detorsion was considered unsuccessful
(16/22, 72%), than in those in which the maneuver was considered successful (31/140, 22.1%;

P<0.001, Pearson’s Chi-Squared test).

Propensity Score Matching
Graph analysis indicated that estimation the direct effect of transfer time on testicular salvage
required adjustment for pre-diagnostic time and surgical wait times. These variables were thus

used to compute propensity scores.

Logistic Regression Analyses

For the estimation of the influence of transfer time on surgical outcome, 58 treated patients were
matched with 40 controls (Table 3). Each added hour of transfer time was associated with a
median 13% (HPDI 7-21%) decrease in the probability of testicular surgical salvage, so that
from one to six hours of transfer time the median probability of salvage fell from 87% to 61%

(Figure 2A). Surgical wait time also led to decreases in the probability of surgical salvage. Each
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added hour of surgical wait time lead to a median 6% (HPDI 3—10%) decrease in the probability

of testicular surgical salvage (Figure 2B).
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Discussion

We observed that clinically diagnosed testicular torsion patients that underwent manual detorsion
at diagnosis had better surgical outcomes than patients submitted to the maneuver after
interhospital transfer. Each hour added to interhospital transfer time decreased the median
probability of a favorable outcome by 13%, so that after six hours the median probability of
surgically salvaging the organ fell from 87 to 61%. Because of residual (or recurrent) torsion,
which was found in 47 patients (29%), surgical wait times also decreased the probability of
testicular surgical salvage by a median of 6% per hour.

These differences in the expected probabilities of testicular salvage between immediate
versus delayed detorsed patients and controls were not unexpected, and stems from the
mechanism of action of manual detorsion: Reduction or elimination of testicular rotation,
mitigating or interrupting the progression of ischemic injury. Thus, when one compares testicular
salvage between patients submitted to the maneuver at different time points in their clinical (pre-
operative) course, what is actually being compared are the outcomes between patients with
different durations of ischemic injury. In fact, it should be anticipated that these differences in
outcomes should grow larger and larger with longer transfer wait times, as testicular ischemia
proceeds unchecked while the patient is in transit.

Manual detorsion should be especially advantageous when testicular torsion is diagnosed
in facilities unable to provide definitive treatment, which will be forestalled due to referral and
interhospital transfer.*” In fact, three of our patients were manually detorsed by the referring

physician, and surgical salvage was possible in all these cases (these patients took 2.3, 8.7 and

10
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10.3 hours to reach our facility). Yet, the only two other mentions to manual detorsion performed
by referring physicians comes from Sparks’ 1971 '° and Cattolica’s 1982 reports.?’ Cattolica not
only observed that all organs submitted to pre-operative manual detorsion were salvaged, but
also that in three patients manual detorsion was performed by the referring physician. Sparks, a
general practicioner from Rugby, England, salvaged 14 of 15 torsed testis through ample use of
manual detorsion and timely surgery.

Although some authors have argued that effective manual detorsion converts an

81021 the maneuver does not avert indication

emergency case into an urgent or semi-elective one,
for immediate surgery, for there is substancial risk of residual or immediately recurring (a
phenomenon we witnessed several times) torsion and prolongation of testicular ischemic injury.
A third of our detorsed patients exhibited residual torsion at surgery, and a significant proportion
of our succesfully detorsed patients still had torsion at surgery (31/140, 22.1%). Similar
proportions of residual torsion and found across the literature. In our previous report, 20/72
(27.8%) patients presented with residual torsion,” and Sessions ?? found residual torsion in 32%
of her patients. Even with Doppler-enhanced ultrasound monitoring, Uribe *! noticed that 3 of his
16 patients (19%) still had some degree of torsion at surgery. Therefore, we strongly advise the
attending physician not to give in to the temptation of considering the patient in which manual
detorsion was sucessful as treated. Furthermore, one should bear in mind that testicular torsion is
a common cause of litigation.?

Even though presentation delay remains the main prognostic factor in testicular torsion,>*

we deem as sound policy not to forgo efforts to halt or extenuate testicular ischemic injury as

soon as possible. Yet, the shrinking participation of the urologic specialty in medical school

11
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curricula in the last decades >° poses a barrier not only to a wider adoption of manual detorsion,
but also to further improvements in the care of testicular torsion patients. Indeed, it seems
legitimate to entertain that in-depth discussions of the disease’s pathophysiology, epidemiology,
differential diagnosis, and above all, of the limited time frame for treatment during medical
training could go a long way towards enhancing diagnostic accuracy and expediting treatment.

We should not, however, idly wait for medical school curricula restructuring. Adoption of
diagnostic tools such the TWIST score, as well as online resources such as the one developed
by Friedman and associates 2’ — which review the anatomy of the male genital tract and
differential diagnosis of testicular torsion — would be most valuable to all involved in the care
of these patients. To these educational efforts the representatives of the urologic community

should provide information, and perhaps training,'**

in manual detorsion, a simple maneuver
(mastered by our residents in their first weeks of training) that was often performed by general
surgeons before the urologic specialty was consolidated.”

Some methodological aspects of this study might be unfamiliar to the reader and deserve
commentary. Causal graphs such as ours (Supplemental Figure 1) provide a transparent means
for the investigator to state the study’s causal model, and are useful to select variables for
adjustment to minimize confounding.'® In this very study one could observe the effects of
matching: If we overlooked the differences in pre-diagnostic times between patients that
underwent immediate versus delayed detorsion, we would erroneouly conclude that transit time
had no effect on surgical outcomes. We also remark that causal graph theory is at the forefront of

analytical methodology,*® with applications not only in Medicine (especially in Epidemiology),

but also in Artificial Intelligence, Economics and Social Studies.

12
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Legends for Figures

Figure 1: Flowchart of the study population. TT, testicular torsion; Dx, clinical diagnosis;
MD, emergency room manual detorsion.

Figure 2: A, left: Probability of testicular surgical salvage according to interhospital
transfer time. B, right: Probability of testicular surgical salvage according to surgical wait time.

Confidence interval bands at 80, 90 and 95%.

Legends for Supplemental Figures

Supplemental Figure 1: A, left: Directed acyclical graph of our causal model. B, right:

Directed acyclical graph of our causal model indicating variables to adjust for.

Supplemental Figure 2: Distribution of propensity scores after matching, with points sizes

19
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Figure 1 Click here to access/download;Figure;fig_1.tif
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Figure 2 Click here to access/download;Figure;fig_2.tiff £
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Tables
Table 1

Overall study population characteristics

N =162
Variable Median (IQR)
Age (years) 15.8 (14.5, 18.6)

Pre-evaluation time (hours)

Transfer time* (hours)

Surgical wait time (hours)

Rotation in manual detorsion (Degrees)

Rotation at surgery (Degrees)

4.9(2.5,8.1)

2.3(1.5,3.6)

4.3 (2.4,8.8)

360° (360°, 540°)

0° (0°, 180°)

Level-of-care of first examining facility** Primary
Secondary
Tertiary
Successful detorsion

Surgical salvage

N (%)

22 (13.6%)

85 (52.5%)

55 (34%)

140 (86.4%)

149 (92%)

Legend for table 1: Pre-diagnostic time: time from symptoms to clinical diagnosis; Transfer time: time

from clinical diagnosis to examination at the facility where manual detorsion was attempted; Surgical

wait time: time from manual detorsion to surgery; Rotation in manual detorsion: Degrees of rotation

effected in manual detorsion; Rotation at surgery: Degrees of rotation found at surgery; Level-of-care
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of first examining facility: Level-of-care of the facility where the patient was clinically diagnosed with
testicular torsion; Successful detorsion: whether the maneuver was considered successful by the
attending phycisian; IQR, interquartile ratio.

* Computed for patients clinically diagnosed at primary and secondary level-of-care facilities.

*#* Manual detorsion was attempted at lower level-of-care facilities in 3 patients (3/107, 2.8%).
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Table 2

Distribution of variables by moment of detorsion (immediate or delayed), before propensity-score
matching.

Variable Delayed (N = 104) Immediate (N=58) P Test
Median (IQR) Median (IQR)

Age (years) 15.8 (14.3, 18.4) 16.0 (14.5, 19.2) 0.82 KW

Pre-evaluation time (hours) 3.5(2.0,6.3) 6.5(4.3,9.2) <0.001 KW

Transfer time* (hours) 2.4 (1.6, 3.8) 0 <0.001 KW

Surgical wait time (hours) 4.4 (2.3,8.3) 4525, 8.9) 0.63 KW

Rotation in manual detorsion (Degrees) 360° (360°, 540°)  360° (360°, 540°) 0.47 KW

Rotation at surgery (Degrees) 0° (0°, 180°) 0° (0°, 0°) 0.20 KW
N (%) N (%)

Successful detorsion 89 (85.6%) 51 (87.9%) 0.86 CS

Surgical salvage 95 (91.3%) 54 (93.1%) 0.93 F

Legend for Table 2: Pre-diagnostic time: time from symptoms to clinical diagnosis; Transfer time: time
from clinical diagnosis to examination at the facility whsere manual detorsion was attempted; Surgical
wait time: time from manual detorsion to surgery; Rotation in manual detorsion: Degrees of rotation
effected in manual detorsion; Rotation at surgery: Degrees of rotation found at surgery; Level-of-care
of first examining facility: Level-of-care of the facility where the patient was clinically diagnosed with
testicular torsion; IQR, interquartile ratio; KW: Kruskal-Wallis’ test; CS: Pearson’s Chi-Squared test; F:
Fisher’s exact test.

* Computed for patients clinically diagnosed at primary and secondary level-of-care facilities.
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Table 3

Distribution of variables by moment of detorsion (immediate or delayed), after propensity-score
matching.

Delayed (N =40) Immediate (N=58) P Test

Median (IQR) Median (IQR)
Age (years) 15.8 (14.7,19.2) 16 (14.6, 19.2) 0.74 KW
Pre-evaluation time (hours) 5.7 (3.8,9.2) 6.5(4.3,9.2) 0.63 KW
Transfer time* (hours) 2.1(1.6,3.5) - <0.001 KW
Surgical wait time (hours) 4.8 (2.3, 8.6) 4525, 8.9) 0.91 KW
Rotation in manual detorsion (Degrees) 360° (360° 585°)  360° (360°, 495°) 0.75 KW
Rotation at surgery (Degrees) 0° (0°, 360°) 0° (0°, 0°) 0.03 KW
Successful detorsion (N, %) 33 (82.5%) 51 (87.9%) 0.28 CS
Surgical salvage (N, %) 33 (82.5%) 54 (93.1%) 0.12 F

Legend for Table 3: Pre-diagnostic time: time from symptoms to clinical diagnosis; Transfer time: time
from clinical diagnosis to examination at the facility where manual detorsion was attempted; Surgical
wait time: time from manual detorsion to surgery; Rotation in manual detorsion: Degrees of rotation
effected in manual detorsion; Rotation at surgery: Degrees of rotation found at surgery; IQR,
interquartile ratio; KW: Kruskal-Wallis’ test; CS: Chi-Squared test; F: Fisher exact test.

*Transfer time = O for patients submitted to manual detorsion at clinical diagnosis.
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Capitulo 6

Discussao

Como os artigos dos capitulos precendentes se baseiam no mesmo dataset, parece apropriado abordar-
mos seus aspectos metodologicos em comum: analise grafica causal e inferéncia Bayesiana. A primeira
esteve presente em ambas as analises, embora, no primeiro artigo, apenas de forma implicita.

Uma simples meng&o a analise grafica causal, conquanto atenda a limitacdo de espaco imposta aos
e pelos periddicos, é insuficiente para uma minima apreciagéo de sua natureza, assim como da maneira
que a empregamos. Assim, nossa discussdo se voltara, primeiro, para esse tema, para depois se voltar

para a inferéncia Bayesiana, e comecaremos definindo! um conceito operacional de causa®.

6.1 Um conceito operacional de causa

Para obtermos vantagem da analise grafica que se segue, definimos causa como resposta. Dizemos
que A causa B, A — B, quando, ao modificarmos A, vemos uma modificacdo em B, ndo havendo,
quanto a tal modificacéo, limitagdes do mapeamento de A para B. Ou seja, com: f(+) : A — B, B se
constitui na resposta para A por uma funcéo f(+), seja esta linear ou nao-linear. Nesse sentido, o conceito
de causa se sobrepode a definicdo Aristotélica de causa eficiente, uma causa que atualiza (realiza) uma
potencialidade®.

Nio podemos deixar de comentar que nossa analise grafica causal representa tio-somente um

recurso analitico, que ndo dispensa conhecimento da matéria-fonte. Postulados acerca de causas exigem

1Circumambulando, talvez.

2Textos de interesse para o leitor curioso sobre aspectos filosoficos de causalidade em ciéncia sio McKay Illari,
Russo e Williamson (2011, p. 26—125), assim como Bunge (2011). Cartwright (2007) prové uma discussio honesta
das limitacdes da anélise grafica causal. Como sempre, pode-se retornar a primeira e melhor fonte, Aristoteles
(2013, livro II secéo 3).

3Feser (2019) discute extensamente os pressupostos e implicacdes desta matéria na pratica cientifica.

4E analise grafica causal tout court, apesar de sua defesa pelo seu principal proponente (PEARL, 2000).
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um modelo mental indutivo muito além desse recurso®, que é, acima de tudo, heuristico. Também se
ressalta que h4, inegavelmente, causas — desconhecidas ou imensuraveis — antecedentes as enumeradas

nos graficos, que, entretanto, ndo invalidam nem carater tampouco resultados da nossa analise®.

6.2 Anadlise grafica causal

Inferéncia e descoberta grafica causal situam-se em um nexo disciplinar, com aplica¢ées em Epidemio-
logia, Economia e, sobretudo, Ciéncia da Computacdo (SPIRTES, 2010; GLYMOUR; ZHANG; SPIRTES,
2019), e nosso objetivo é dar ao leitor o essencial para apreciacdo de nossa analise. Um tratamento abran-
gente do tema pode ser lido em Pearl (2000). Para aqueles com menos tempo a disposicdo, recomenda-se

Pearl, Glymour e Jewell (2016), ou mesmo Spirtes e Zhang (2016)’.

6.2.1 Componentes de graficos causais

Um grafico consiste em um conjunto de vértices, ou nodos, que representam variaveis, e um conjunto
de arestas, ou ligacdes L que conectam pares de nodos a existéncia de relacdes. Nodos sdo adjacentes
quando existe uma ligacdo, sem participacdo de outros nodos, entre eles (uma ligacdo direta); estas
ligacoes podem ser representadas por setas, quando se supde a existéncia tanto de uma relagao causal
quanto de sua direcéo (ligagdes direcionadas). Ligacdes nao-direcionadas — quando néo se conhece
o sentido da causalidade, ou mesmo se h4 varidveis latentes U influenciando ambas as varidveis em
questdo — sdo representadas por linhas. Assim, a conjectura, ou de facto inexisténcia de efeito causal

no grafico causal se traduz pela auséncia de ligacdes, direcionadas ou néo, entre nodos.

Uma via, ou rota, é um caminho independente de direcionalidade, através de dois ou mais vértices,

que entio se dizem conectados. Uma via direcionada é uma rota que segue o sentido das setas entre

SRelacdes em graficos causais sio, segundo Cartwright (2007), rarefeitas (thin), em contraste com relacdes
densas (thick), transmitidas por escolhas vernaculares. No nosso primeiro estudo, poder-se-ia dizer que o erro
diagnostico no primeiro exame retarda a avaliacdo do paciente no hospital terciario, ou mesmo que ele prolonga
o tempo de isquemia testicular; palavras ja trazem, em si, a relagio causal, que foi, ndo obstante, observada por
nos de forma quantitativa.

Por exemplo: podemos afirmar que um célculo ureteral causa célica ureteral, calculo — dor. Essa relagio
causal pode ser expandida para calculo — obstr — dor, ou, ainda, calculo — obstr — pressao ureteral —
ativ vias nociceptivas — dor. Todas essas vias causais sdo analicamente validas. A escolha da via causal
depende do nivel de analise desejado, ou possivel.

"Outras opgdes sio Shrier e Platt (2008), Petersen e van der Laan (2014) e Rohrer (2018), textos bem didaticos.
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os vértices. No grafico abaixo, temos as vias X1 — Xp; Xo — X5, X1 — Xo — X5 X1 — Xp —
Xy X1 — Xo; Xp — X33 Xp — X33 X1 «— Xp «—— X33 X; < X; < Xy, mas apenas a primeira metade
destas vias, X1 — X5 Xo — X35 X3 — Xo — X355 Xi — Xp — Xy, é direcionada. Um gréfico é

denominado direcionado quando todas as suas ligacdes sdo direcionadas.

A um gréafico que nio contém ciclos® (e.g., X; — Xp, X — Xj) da-se o nome GRAFICO AcicCLICO

DIRECIONADO, ou GAD?’.

6.2.2 Relacoes entre nodos

Todo GAD tem pelo menos uma raiz, um nodo sem antepassados, e um sumidouro, um nodo sem
descendentes!®. Nas outras relacdes entre nodos, emprestam-se os termos genealdgicos: pais, filhos,
consortes, familia.

Uma familia é um conjunto de nodos com seus pais (no grafico abaixo, { X3, Xz, Xi }, { X2, Xi }). Con-

sortes tém um filho em comum, mesmo que um siga ou anteceda o outro na via causal, i.e. (X; e X3):

8Processos de retroalimentacéo, causalidade mutua.

?Directed acyclical graphs, DAG; além disso, se os termos dos erros das variaveis forem independentes, te-
mos um grafico aciclico direcionado Markoviano; com erros ndo-independentes, temos um grafico aciclico
direcionado semi-Markoviano

10Root, sink.
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6.3 Propriedades Markovianas

Além de fornecer um meio de expressio de conjecturas e assumpcdes acerca de fenémenos em inves-
tigacdo, GADs representam, de forma sintética, distribuicdes conjuntas de probabilidade. Supondo que
temos um modelo probabilistico associado a uma distribui¢io P de n variaveis aleatérias X, e lembrando
a regra da corrente do calculo de probabilidades:

P(x1, X2, X3 ..., Xp-1, Xn) = P(Xn|Xn-1, Xn-2, ..., X2, X1)

podemos decompor P em:

P(xla x21 LA xrl—l: xn) = H p(x]|x13 x2> AR .X:i_l) (61)
J
Supondo que X; ndo dependa de todas as outras varidveis que as precedem (como acima), mas
apenas das que imediatamente as precedem''. Chamando essas variaveis'? pa;, temos:
P(xjlpa;) = P(xj|x1, Xz, .. s Xj-1) (6.2)

e denominamos pa; os pais Markovianos de x;. Com um grafico G e uma distribuicdo 7 que admite
uma fatorizagdo como a demonstrada acima, dizemos, sem perda de generalidade, que este grafico G, e

que esta distribuicido P sdo parentes Markovianos. Por exemplo, a distribuigio:

P (X3, Xz, X1) = P(X3|X2)P(Xo|X1)P(X1)

é parente Markoviana de:

()
(%)

Dai o termo Markoviano. A propriedade Markoviana é descrita como dependéncia probabilistica apenas do
estado imediatamente anterior.
12Pais ou parents.
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Por dltimo, definimos a condi¢do Markoviana ordenada, que depois nos sera ttil:

Para uma distribuicdo probabilistica P ser parente Markoviana do GAD G é necessario
e suficiente que cada variavel, condicionada aos seus pais, seja independente de todos suas
predecessoras em um determinado ordenamento das variaveis em acordo com as disposi¢ao

das vias causais, i. e. das setas de G.

6.3.1 As trés estruturas elementares

Qualquer GAD pode ser decomposto em trés estruturas elementares (PEARL, 2000): a cadeia, ou cor-

rente; a bifurcacéo; e a confluéncia, ou colisio.

A CORRENTE Ou CADEIA tem uma variavel interposta, e no mesmo sentido causal, de outras duas —

e.g. X, no grafico anterior.

A BIFURCACAO tem uma variavel como causa comum a duas outras:

Na coLISA0 ou CONFLUENCIA duas variaveis causam uma terceira:

6.3.2 Separacao direcional

Diz-se que uma via ou rota r estd DIRECIONALMENTE SEPARADA, OU DIRECIONALMENTE BLOQUEADA, por

um conjunto Z de nodos se, e apenas se:
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1. r contém uma corrente x; — X; — x3 ou uma bifurcagéo x; «— x, — x3, de forma que o nodo

intermediario x; estiem Z, x; € Z, ou

2. r contém uma colisdo x; — x; <— x3 tal que nem o nodo intermediario x; tampouco nenhum de

seus descendentes estiem Z, x; € Z.

O conjunto Z apenas separa direcionalmente (d-separa) X de Y se, e somente se, Z bloqueia todas
as rotas de qualquer nodo em X de qualquer nodo em Y. Conforme a notacéo habitual da estrutura de
resultados potenciais — que logo veremos — temos, para qualquer subconjuntos de nodos Xj, Xz, X3 em

um GAD G e para a fung¢io probabilistica P, que:

(XLT|Z)g= (XLT|Z)p (6.3)

Sempre que G e P forem compativeis. Além disso:

XLT|Z2p3aVGXLT|Z)

6.3.3 Critério da via retrograda (backdoor criterion)

Estamos curiosos em saber o resultado de determinada intervencgido do(X = x), em que x é um valor
realizado da variavel aleatoria X, no conjunto de variaveis resposta Y. Em outras palavras, nosso in-
teresse é estimar P(y|x) da amostra P(v), V € G. Para isso, precisamos saber se existe um conjunto
de variaveis Z, Z < G, suficientes para identificar esse efeito causal. No contexto do nosso segundo
estudo (no Capitulo 5), nosso interesse é estimar o efeito de do(X = mdimmediate)> assim como do(X =
Mdgelayed) = do(X = "Mdimmediate) N0 salvamento cirdrgico do 6rgao, ou seja, P(Opexial Mdimmediate)
Um conjunto de variaveis Z satisfaz o critério da via retrégrada com relacéo as variaveis ordenadas
(X, Xj) em um GAD G quando: nenhum nodo em Z descende de X, e: Z bloqueia qualquer rota entre
X, Xj que contém uma seta direcionada para X;. Graficamente, o preenchimento do critério requer que
rotas em direcdo a Xj, i. e. que estdo entrando na rota causal pela porta dos fundos, sejam bloqueadas.
Caso um conjunto de variaveis Z preencha esse critério, o efeito de X em Y é identificado pela

expressao:

P(yldo(X = x)) = P(y|x) = %, P(y|x, 2)P(z) (6.4)

O conjunto Z recebe os nomes de conjunto suficiente, ou mais adequadamente, conjunto de

desconfundimento.



CAPiTULO 6. DI1scussAo 113

Em nosso segundo estudo, queriamos avaliar o efeito do tempo de transferéncia interinstitucional
(Tiransfer) sobre o indice de salvamento cirtrgico do 6rgao (Opexia) €m pacientes submetidos a destorgéo

manual. O GAD desse estudo foi:

Opexia

Com T} epx = tempo pré-diagnostico e Tp,.cir = tempo pré-cirargico (tempo de espera para cirurgia).

Para verificar a possibilidade de estimar o efeito causal direto da T;4nsfer temos que bloquear as
vias abertas ndo causais, ou seja, as vias que acabam em T, 4psf.r, cOm atencéo a evitar desbloquear as
ja bloqueadas por um nodo em colisdo.

Examinamos primeiro a via Tiransfer <— TpreDx — Opexia- Essa € a estrutura classica de confun-
dimento, e condicionamos para T,,.px para bloquear esta via. Outra via é Tiransfer <— Tprepx <
idade — Opeyia- Esta via ja estd bloqueada pelo condicionamento em T,,.py. Ainda outra via é
Tiransfer <= Tprepx — Tprecir = Opexia» qQue esta duplamente bloqueada: pelo condicionamento em
Tprenx € pelo nodo de colisdo em Typecir. Este tltimo nodo, todavia, é um mediador entre Tj,gngfer €
Opexia> € condicionamos neste para ter o efeito direto de Tiyansfer €m Opexia-

O parente Markoviano do nosso GAD é:
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P(Opexia> Tiransfers TpreDxs Tprecirs idade) =
P(Opexial Tprexs Tprecirs Tiransfer> idade) x
P(Tyrecirl Tprenx> Tiransfer)
p(TtransferlTpreCir) x

P(Tyrepx|idade) x

P(TpreCir|Tprer) x

p(Tprer) x

P(idade)

Este é o GAD modificado, com as variaveis condicionadas (em cinza), e com as vias ndo causais

bloquedas também marcadas em cinza claro:
’ @

Opexia

Algebricamente, escrevemos:

P( Opexia| Ttra;tsfer) =

Z P(Opexia|TpreCiry Tprer) x
Ttransfer

P( Ttransfer)
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Com o operador X denotando um resultado estimado a partir da amostra, e segundo a estrutura de

resultados potenciais (veja a Secdo C), queremos verificar:

(Opexia L Ttransfer | TpreCira Tprer)

6.3.4 Representacio grafica de controle metodologico: estrutura de
confundimento em destor¢cao manual

Nao chegamos de pronto aos GADs descritos acima. Inicialmente, aventavamos estudar a influéncia da
destor¢ido manual na preservacdo cirurgica do érgédo. Tal desiderato inferencial, todavia, se complicou
pela possibilidade ndo-nula de selecdo de pacientes com menor grau de inflamacdo para a manobra pelo
urologista assistente ao caso. Esta estrutura de confundimento encontra-se destacada em vermelho no

grafico:

A randomizacdo da manobra de destor¢io manual, utilizando como critério de inclusio sintomalo-
gia por menos de 24 horas de sintomas, e, trivialmente, anuéncia a realizacdo da manobra, removeria

todas as setas apontando para MD (manual detorsion), gerando o grafico:
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idade

Agora, o valor de M D é apenas determinado pelo processo de randomizacéo R, e as vias retrogradas
MD — Tprecir < Tprepx — Opexia » MD — Tprecir <— idade — Opexia , MD — Tppecir <— idade —
Inflam < Opexia » MD — Tprecir <— Inflam — Opexia » MD — Typreciy <— Inflam < idade <
Tprer = Opexia s MD — TpreCir « Inflam « Tprer - Opexia s MD — TpreCir A Ttransfer -
Opexia , MD — TpreCir <~ Ttransfer A Tprer - Opexia s MD — TpreCir A Ttransfer — Tprer -
Opexia € MD — Tprecir < Tiransfer < Tprepx <— idade — Inflam — Opexiq sdo bloqueadas pela
colisdo em Tpycir-

Nosso controle metodologico para estimativa da influéncia da destorcdo imediata em comparacéo
a tardia e, por conseguinte, da estimativa do efeito do tempo de transferéncia interinstitucional da
sobrevivéncia cirargica do 6rgao, consistiu em um estratagema analogo. Fixando o valor de MD (MD =
1), ele sai do GAD. Com isso, a variavel Inflam, que é, na verdade, uma variavel latente, ndo determina

mais o valor de MD. O novo GAD:
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N

idade

Opexia

é o0 do nosso estudo, ressalvando-se o estado latente da variavel Inflam.

Representacio grafica dos efeitos do primeiro diagnostico e da indicacao de exame

complementar no salvamento cirurgico do testiculo

Embora néo explicitamente mencionado, o primeiro artigo (do Capitulo 5) teve, na analise da influéncia
do primeiro diagnéstico clinico e solicitacdo de investigacdo complementar no tempo de transferéncia

interinstitucional 13, o GAD:

Doppler

Ttransfer

13Removido por solicitagio do editor do periédico — também se solicitou a retirada de quase todo o detalha-
mento da metodologia Bayesiana do manuscrito.
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Onde Dx é o primeiro diagnoéstico clinico (tor¢do testicular ou ndo — uma variavel dicotdémica),
Doppler, a indicacdo ou ndo de investigagdo complementar por imagem!?, Inst é o nivel de atencgdo
a saude da institui¢do onde o paciente foi primeiro examinado e Tj,4psfer €, como antes, o tempo de
transferéncia interinstitucional. Aqui a estrutura de confundimento é representada pelos subgréaficos
Dx «— Inst — Tiansfer € Dx «— Inst — Doppler — Tipansfer. O ajuste dessas variaveis foi feito

diretamente no modelo Bayesiano, levando-se em conta a possivel covariancia entre Inst.

6.4 Implementacio da analise Bayesiana

Na anélise do primeiro estudo (Capitulo 5) excluiram-se os casos cujo primeiro atendimento se deu na
instituicdo terciaria — onde o tempo de transito é, por definicdo, zero, tornando a variavel nivel de
atencio igual a 1 ou 2. Também tornamos a variavel primeiro diagndstico binaria, com os valores
0 para primeiro diagnoéstico de torcéo testicular, e 1 para qualquer outro diagndstico. Doppler, por
construcdo, ja era uma variavel binaria, sendo seus valores iguais a 0, nio foi solicitada investigacéo
suplementar com ultrassonografia com Doppler; e 1, a alternativa.

Em analise Bayesiana, o mecanismo gerador dos dados é explicitamente utilizado na contrugéo do
modelo®®. Assim, primeiro se conjectura que o tempo de transito de cada individuo i (denotado como
Tr;) segue uma distribuicio normal (N') com pardmetros y; (a média para cada individuo i) e precisdo

2

(o inverso da varidncia ¢, % =7):

Tr ~ N, 7) (6.5)

O simbolo ~ significa distribuido, e nos lembra que a expressdo acima é estocastica. No segundo

nivel hierarquico do modelo, introduzimos o preditor linear:

Hi = ﬁDOPPlerInstiyl + ﬂDOPPlerInsti,Z X Doppleri + ﬂDxInsli’l + ﬁDxInsti’z x Dxi (66)

Onde ﬁD0pplerznst~l é o coeficiente para a institui¢do Inst do individuo i independente da indicagéo
da ultrassonografia com Doppler, e ﬁDopplerznsti,z é o coeficiente para a instituicdo Inst do individuo i
conforme a indica¢éo do exame. Como a variavel Doppler; = (0, 1), esse coeficiente desaparece quando

Doppler; = 0. Da mesma forma, o coeficiente fipy,,, , desaparece com Dx; = 0.
L,

14Que sempre foi a ultrassonografia com Doppler.

150 mecanismo gerador de dados deve ser claramente descrito antes de qualquer analise. De fato, alguma
conjectura, ou um mecanismo (hipotético) de como os dados emergiram estia sempre presente, o que muda é o
grau de detalhamento que o analista impde a exploracdo prévia das implicagdes dessa conjectura ou mecanismo
sobre seus dados. Nesse proposito, a linguagem JAGS constréi um grafico aciclico das dependéncias do modelo,
e ndo compila se houver inconsisténcias.
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Com a premissa de que instituicdes do mesmo nivel de assisténcia tém mais semelhangas entre
si do que institui¢des com diferentes niveis de assisténcial®, essa probabilidade de correlagio entre os
coeficientes é introduzida no proximo nivel de analise. O primeiro passo é considerar que os coeficientes

ﬁDopplerw e fpx,;» com i, j = 1,2, vém de uma distribui¢io normal multivariada MV N centrada em zero

. « A . .« A . 0'2 01 X0 7 .
M) = (9), com matriz de varidncia-covariancia ¥ = 1 112 2 onde py g é o coeficiente de
H2 0 0% 01 %P1 2 oy ’

correlacdo entre niveis de atencédo a satide. Tem-se, assim, em notacao habitual:

ﬁDoppleriJ ~ MVN[(O, 0): z:Doppler] (6-7)

Bpx,; ~ MVN[(0,0), Xpy] (6.8)

Com Xpoppler € Xpx, por sua vez, seguindo a distribuicdo de Wishart!” com dois graus de liberdade:

z‘:Doppler ~ WiShart[RDoppler: 2] (6-9)

Ypx ~ Wishart[Rpy, 2] (6.10)

Com as probabilidades prévias para Rpypier € Rpx:

Rpoppler,; = agopp,e,l (6.11)

Rpopplerss = Thoppler, (6.12)

RDopplerl,g = RDopplerZ,I = ODoppler; * ODoppler, * PDoppler (6.13)
Rpx,, = 0py, (6.14)

Rpyx,, = oby, (6.15)

16A correlacdo entre os tempos até apresentacio e tempo de transferéncia foi de 0.06 (p de Spearman), e nio
introduzimos esta correlacdo no modelo.

17A distribuigio de Wishart é a generalizagio multivariada da distribuicio Gama e conjugada & Distribuicio
Normal multivariada.
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RDxLz = Rszyl = ODx; X ODx, * Pdx (6'16)

Onde ppoppier € ppx sS40 08 respectivos coeficientes de correlagdo para Doppler e Dx.

Para as demais distribui¢des prévias'® temos:

7 ~T(1.07%) (6.17)

ODoppler,.Dx ~ T

[N

(6.18)

p ~ Ny, 7,)T[-1,1] (6.19)
Ho ~ B+, %) (6.20)
7, ~ U'(0,1) (6.21)
pp ~ N, 7,)T[-1,1] (6.22)
Hp, ~ B(=, ) (6.23)
e, finalmente:
7, ~ U(0,1) (6.24)

Com T representando a distribuicio Gama, B3 a distribuicio Beta, e U" a distribuicio uniforme!?.

6.4.1 Codificando o modelo em R e JAGS

A estrutura hierarquica de nosso modelo pode ser diretamente codificada na linguagem JAGS:

18Egsas distribui¢des prévias ndo saem do ar rarefeito. Na verdade, a possibilidade de incluir essas distribui¢des,
que devem refletir, 8 medida do possivel, nosso conhecimento da matéria antes de analisarmos os dados, é um dos
aspectos mais atraentes da analise Bayesiana. Aqui, adotamos — segundo a nomenclatura habitual — distribuicdes
prévias fracamente regularizantes (weakly regularizing priors).

A distribuiciio Uniforme traduz a assumpcio de que nio preferéncia para nenhum valor para o parametro p,
o coeficiente de correlagio, enquanto a trucagem no intervalo [-1, 1], (T[-1, 1]), informa o modelo que os valores
estdo, obrigatoriamente, contidos neste intervalo. Por definigdo: -1 < p < 1.
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model {
for(i in 1:N) {
transit[i] ~ dnorm(mu[i], tau)
mu[i] <- b_doppler[inst[i],1] +
b_doppler[inst[i],2]*doppler[i] +
b_dx[inst[i], 1] +
b_dx[inst[i],2]*dx[1i]
}
for(j in 1:7){
b_doppler[j,1:2] ~ dmnorm(c(0,0), invSigma.u)
b_dx[j,1:2] ~ dmnorm(c(0,0), invSigma.uu)
}
tau ~ dgamma(0.001, 0.001)
sigma <- pow(tau, -1/2)
invSigma.u ~ dwish(R.u, 2)
R.u[1,1] <- pow(sigma_a, 2)
R.u[2,2] <- pow(sigma_b, 2)
R.u[1,2] <- sigma_a*sigma_b*rho
R.u[2,1] <- R.u[1,2]
Sigma.u <- inverse(invSigma.u)
invSigma.uu ~ dwish(R.uu, 2)
R.uu[1,1] <- pow(sigma_aa, 2)
R.uu[2,2] <- pow(sigma_bb, 2)
R.uu[1,2] <- sigma_aa*sigma_bb*rho.rho
R.uu[2,1] <- R.uu[1,2]
Sigma.uu <- inverse(invSigma.uu)
tau_a ~ dgamma(1.5, pow(1.0,-4))
tau_b ~ dgamma(1.5, pow(1.0,-4))
sigma_a <- pow(tau_a, -1/2)
sigma_b <- pow(tau_b, -1/2)
tau_aa ~ dgamma(1.5, pow(1.0,-4))
tau_bb ~ dgamma(1.5, pow(1.0,-4))
sigma_aa <- pow(tau_aa, -1/2)
sigma_bb <- pow(tau_bb, -1/2)
rho ~ dnorm(mu_rho,tau_rho)T(-1,1)
mu_rho ~ dbeta(.,.)
tau_rho ~ dunif(0,1)
rho.rho ~ dnorm(mu_rho.rho,tau_rho.rho)T(-1,1)
mu_rho.rho ~ dbeta(.,.)
tau_rho.rho ~ dunif(0,1)}",
file = "model.txt")

A tltima linha, file = "model.txt", é o nome em arquivo do modelo, que sera utilizado
para analise tanto de todo o dataset quanto dos pacientes primeiro vistos antes de 3 e de 6 horas do

inicio dos sintomas.

6.4.2 Cadeias de Markov-Monte Carlo

Solicitamos ao algoritmo de Gibbs?® 400000 amostras da distribuicio posterior de 3 cadeias de Markov
Monte Carlo (Markov Chain Monte Carlo, MCMC), com 5000 passos de adaptacdo e intervalo entre

amostras de 8 (thinning = 8), mediante o cddigo:

jags_samples <- jags.model(
file = "model.txt",
data = data,

n.chains = 3,

20 Gibbs sampling (GEMAN; GEMAN, 1984), uma variagio do algoritmo de Metropolis-Hastings (METROPOLIS
et al.,, 1953; HASTINGS, 1970). Mais detalhes nas se¢des A.2.2, A.2.1 e A.2.3.
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n.adapt = 5000)
update(jags_samples)
coda_samples <- coda.samples(
jags_samples,

variable.names = c("b_doppler" ,"b_dx"),

n.iter = 400000, thin = 8)

As cadeias de Markov Monte Carlo devem ser primeiro analisadas graficamente?!. Na figura 6.1, vé-
se, a direita, o traco?? das cadeias de Markov Monte Carlo. A esquerda, vemos os graficos de densidade
probabilistica dos coeficientes fpoppler,;- Na figura 6.2 temos, dispostos de forma anéloga, os graficos
dos coeficientes fipy, ;- E interessante observar como os coeficientes ﬁDoppleri,_,- distribuem-se perto do
zero, com pequena dispersdo, em contraste com os coeficientes fipy,;-

Este achado, aliado & precedéncia cronoldgica do diagnéstico clinico a solicitacdo de US-Doppler,

permitem a modificacio do GAD inicial®*:

Doppler

Ttransfer

Para:

Doppler

Ttransfer

21 A anélise gréafica das cadeias nio exime o analista da necessidade de conduzir testes diagnésticos de conver-
géncia. No caso, nenhuma estatistica de Rubin-Gelman foi maior que 1.01.

22Chamamos de trago (trace plot), mas o grafico nada mais é do que uma série temporal.

23Encolhi-os para que coubessem na mesma pagina.
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Figura 6.1: Cadeias de Markov Monte Carlo para os coeficientes Spoppier;,-

6.4.3 Computando e visualizando probabilidades

Em analises frequentistas, estamos acostumados a interpretar tabelas de coeficientes de regressio®*. A
distribui¢do posterior dessa analise, porém, é uma distribuicdo probabilistica completa, que podemos
analisar graficamente e dela extrair valores de interesse.

A computacio de intervalos de interesse e visibiliza¢do das distribuicdes posteriores fica mais facil
com a constru¢do de um novo dataset, renomeando vetores de acordo com os coeficientes ﬂDoppleriJ e

Bpx,;» lembrando que i = 1,2 indica o nivel de atencio a satde da institui¢éo do primeiro atendimento:

24Ler tabelas de coeficientes de regressio, i. e. parametros, nio é apenas dificil. Existe sempre o risco de reificar
os coeficientes, ou seja, de considerar os coeficientes apresentados como o fenémeno real, algo que eles néo séo.
O fendémeno real sdo os dados (com seus erros de mensuracéo, é claro), e modelos estatisticos existem para quan-
tificar incertezas (o eufemismo de escolha para ignoréncia...). Coeficientes dependem das premissas do modelo,
frequentemente opacas em analises classicas/frequentistas. Briggs (2016, p. 143-152) discute didaticamente esta
matéria.
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Figura 6.2: Cadeias de Markov Monte Carlo para os coeficientes fpy, .
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respectivamente, primaria ou secundéria; e que j = 1,2 diz respeito a indica¢do ou néo de ultrassono-

grafia com Doppler. Em cédigo R, escrevemos?:

df_bayes <-
data.frame(
"primary_not_tt_no_doppler" =
as.vector(c(coda_samples[[1]][,"b_dx[1,1]"],
coda_samples[[2]][,"b_dx[1,1]"],
coda_samples[[3]][,"b_dx[1,1]"]) +
c(coda_samples[[1]][,"b_doppler[1,1]"],
coda_samples[[2]][,"b_doppler[1,1]"],
coda_samples[[3]][,"b_doppler[1,1]"])),
"primary_tt_no_doppler" =
as.vector(c(coda_samples[[1]][,"b_dx[1,1]"],
coda_samples[[2]][,"b_dx[1,1]"],
coda_samples[[3]][,"b_dx[1,1]"]) +
c(coda_samples[[1]][,"b_dx[1,2]"],
coda_samples[[2]][,"b_dx[1,2]"],
coda_samples[[3]][,"b_dx[1,2]"]) +
c(coda_samples[[1]][,"b_doppler[1,1]"],
coda_samples[[2]][,"b_doppler[1,1]"],
coda_samples[[3]][,"b_doppler[1,1]"])),
"primary_not_tt_doppler" = ...
"primary_tt_doppler" = ...
"secondary_not_tt_no_doppler" = ...
"secondary_tt_no_doppler" = ...
"secondary_not_tt_doppler" =
"secondary_tt_doppler" = ...
as.vector(c(coda_samples[[1]][,"b_dx[2,1]"],
coda_samples[[2]][,"b_dx[2,1]"],
coda_samples[[3]][,"b_dx[2,1]"]) + ...
)

Na linguagem R, a fung¢io c () concatena os vetores das trés cadeias MCMC, e os comandos [ ] e
[ []] segmentam o vetor. Para examinar o dataset usa-se a fun¢do head (), que mostra todas as suas

colunas e as primeiras linhas:

> head(df_bayes_anaysis_whole_dataset)
primary_not_tt_no_doppler primary_ tt_no_doppler primary not_tt_doppler primary_tt_doppler

1 61.35413 9.476174 61.90848 10.0305306
2 34.59205 3.129644 31.69658 0.2341818
3 42.61322 4.054079 42.10032 3.5411780

secondary_not_tt_no_doppler secondary_tt_no_doppler secondary_not_tt_doppler secondary_tt_doppler

1 66.04742 8.903304 66.71006 9.565940
2 60.58589 7.909218 61.90689 9.230226
3 68.80616 9.455572 69.41779 10.067204

Assim concluimos a parte mais laboriosa da analise, faltando apenas examinar as distribuicdes dos
valores das colunas, nomeadas de acordo com o nivel de atencéo a saide, primeiro diagnostico, e indi-
cacdo ou nao de ultrassonografia com Doppler. Uma figura ilustrando as distribui¢coes marginais poste-
riores, assim como uma tabela sumarizando os valores encontrados, foram incluidas, respectivamente,

nas paginas 978 e 977 do artigo®.

Z5Brevemente. A transcricio completa ocuparia duas paginas.

26Com a ressalva de que nao ha intervalos de confianca, mas intervalos da maior densidade posterior (Highest
Posterior Density Intervals, HPDI), um dos intervalos de credibilidade (Credible Intervals) mais comumente utili-
zados neste tipo de analise.
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Figura 6.3: Distribui¢des marginais posteriores dos tempos de transferéncia em pacientes vistos até
6 horas do inicio do quadro, diagnosticados (cinza claro) ou néo (cinza escuro) com torgéo testicular,
quando nio se indicou ultrassonografia com Doppler.

Lembremos, porém, que estamos de posse de distribui¢des posteriores, que sdo distribui¢cdes pro-
babilisticas na completa acepg¢io do termo, e podemos inquiri-las sobre qualquer aspecto de interesse.
Como ilustragdo, tomemos as distribuicdes dos tempos de transferéncia dado o primeiro diagnostico,
se de tor¢do testicular ou outro, que néo tiveram indicacdo de suplementacdo diagnostica com ultras-
sonografia com Doppler, em pacientes examinados antes de 6 horas do inicio dos sintomas (Figura 6.3).

Supondo que se queira saber a probabilidade, segundo o modelo, de que o tempo de transito em
pacientes primeiro diagnosticados com torcéo de testiculo seja maior do que o tempo de transito na-
queles que ndo receberam torcao de testiculo como primeiro diagnoéstico clinico, considerando apenas
pacientes cujo primeiro exame ocorreu em instituicdes de nivel primario — ou seja, queremos saber a

area de sobreposicdo na figura 6.4. Em notac¢éo habitual, escrevemos:

P(tt|Insty, Dxy=1, Dopplery) — P(tt|Inst;, Dxy=o, Dopplery) (6.25)

Com tt como tempo de transferéncia, Inst; institui¢do de nivel priméario de atencéo a satide, D=1 s1=0
como primeiro diagnoéstico ou ndo de torcio testicular, e Dopplery ndo indicagio de ultrassonografia

com Doppler.

A traducéo desta operagdo em codigo R é simples, um vez que ja temos uma matriz das distribuicdes

marginais posteriores.
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Figura 6.4: Distribui¢cdes marginais posteriores dos tempos de transferéncia, em pacientes vistos até
6 horas diagnosticados (cinza claro) ou néo (cinza escuro) com torgéo testicular quando néo se indicou
ultrassonografia com Doppler, com foco no intervalo entre 0 e 25 horas.

sum(

df_bayes_anaysis_less_6$primary_not_tt_no_doppler <

df bayes_anaysis_less_6$primary_tt_no_doppler)/
length(df_bayes_anaysis_less_6$primary_not_tt_no_doppler)
> [1] 0.00206933

Ou ~ 0.21%

Para o nosso ultimo exemplo?’ calculamos a probabilidade de que o tempo de transferéncia seja
maior que duas horas, em pacientes primeiro examinados em institui¢des secundarias antes de seis
horas de evolugdo da doenca, diagnosticados com tor¢do testicular, considerando aqueles em que a

ultrassonografia com Doppler foi ou nio foi indicada. Ou seja:

P(tt > 2|Insty, Dxy-1, Dopplery) (6.26)

P(tt > 2|Insty, Dxy=1, Dopplery) (6.27)

Que se traduzem no cddigo:

sum(df_bayes_anaysis_less_6$secondary_tt_doppler > 2)/length(df_bayes anaysis_less_6$secondary_ tt_doppler)

27Com a distribuigio posterior em nossas mios, nio ha, literalmente, limites para as perguntas que podemos
fazer ao modelo.
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Figura 6.5: Distribui¢des marginais posteriores dos tempos de transferéncia. Pacientes vistos até 6
horas, diagnosticados com torcéo testicular, que tiveram (cinza escuro) ou néo (cinza claro) indicagéo
de ultrassonografia com Doppler. A linha vermelha marca o tempo de 2 horas.

> [1] 0.698976

sum(df_bayes_anaysis_less_6$secondary_tt_no_doppler > 2)/length(df_bayes_anaysis_less_6$secondary_tt_no_doppler)
>[1] 0.700736

Numeros bastante compativeis com a Figura 6.5.

6.4.4 Distribuicoes preditivas prévias

Podemos examinar as implicacoes das distribui¢des prévias compilando o modelo com a matriz de dados
dos preditores, mas sem os dados da variavel resposta. Ou seja, apenas se amostram as distribui¢des
prévias.

Ilustramos este passo (essencial, mandatdrio) com um modelo intermediario da analise de salva-
mento testicular por institui¢do, primeiro diagnéstico e indicacdo de ultrassonografia com Doppler

(Capitulo 5). A codificagdo do modelo foi:

model <- cat("

model{

##Likelihood

for(i in 1:N){

transit[i] ~ dnorm(mu[i], tau)

##Linear predictor
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Figura 6.6: Tracados das cadeias de Markov Monte Carlo das distribui¢des preditivas prévias de um
modelo intermediario da analise da dinamica de atendimento dos pacientes com torcao testicular.

mu[i] <- b0 + b_inst*inst[i]
}

##Priors

b0 ~ dnorm(0,1/100)T(0,)
b_inst ~ dnorm(0,1/100)

tau <- pow(sigma, -2)

sigma ~ dunif(0,100)

}",file = "model.txt")

Para analise preditiva prévia?® basta comentar a linha onde estio os dados da variavel resposta:

data <- list(
#transit = data$transitTime,
inst = ifelse(data$previous_eval inst_3 == "primary", 0, 1),
N = length(data$transitTime)
#J = length(unique(ifelse(data$previous_eval inst_3 == "primary", 1, 2)))

Demostram-se as distribui¢des preditivas prévias na Figura 6.6, que devem ser comparadas com as

da Figura 6.7, que mostra as distribuicdes posteriores deste modelo.

28 Prior predictive analysis.
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Figura 6.7: Tracados das cadeias de Markov Monte Carlo das distribuicées posteriores de um modelo
intermediario da analise da dinAmica de atendimento dos pacientes com tor¢éo testicular.
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6.4.5 Pareamento por escores de propensidade

Como vimos na Secdo 6.3.3, o conjunto de desconfundimento no segundo artigo incluia as variaveis
Tprepx> Tprecir- Desse modo, nosso propésito foi criar um dataset a partir do original em que os pacientes
seriam semelhantes com relacio a estas variaveis, preservando as eventuais diferencas do preditor,
MD;pmeq (immed denotando destor¢io imediata ou ndo, uma variavel dicotdmica). Algebricamente,

temos:

MDimmea 1L PS(Tprer’ TpreCir) (6'28)

Com PS denotando o escore de propensidade: a probabilidade condicional de designacdo para
tratamento, dadas as covariaveis?®. O pareamento foi implementado com algumas linhas de cédigo
em R, via biblioteca MatchIt, e a avaliacio do balanceamento foi tanto numérica®® quanto grafica

(Figuras 6.8 € 6.9).

matchit(
detorsionImmediate ~ preEvalTime + surgWaitTime2,

data = data5_22072020,

distance = "logit",
method = "genetic",
ratio = 1,

replace = TRUE,
discard = "none",
pop.size = 1000,
reestimate = TRUE

)

As regressdes Bayesianas do segundo estudo foram feitas diretamente com a biblioteca Zelig,

que usa a sintaxe habitual do R, com os modelos probabilisticos:

Si ~ logit(Bernou”i(ﬁO + ,BtransferTimeTtransferTime;)) (6-29)

Si~ logit(Bernoulli(ﬁO + ﬁpreDetorsionTimeTpreDetorsionTimei + ,BpreCirTimeTpreCirTimei)) (6-30)

Onde S; é o salvamento cirdrgico do 6rgéo para cada paciente i, Bernoulli é a distribuicdo de Ber-
noulli*, §; sdo os coeficientes j = transferTime, preDetorsionTime, preCirTimee preDetorsionTime;

preDxTime; + transferTime;. logit(P;) é, como de habito, log(lii).

29Utilizamos um algoritmo genético para determinar a medida de distancia do escore de propensidade. Uma ex-
planacdo acerca das condicdes de intercambialidade (exchangeability) e outros conceitos e defini¢des da estrutura
de resultados potenciais foi incluida no Apéndice C.

30Segunda e terceira tabelas do segundo artigo.

3 Bernoulli(p) = p*(1 - p)' ™, x = 0,1



CAPiTULO 6. DI1scussAo 132

Distribution of Propensity Scores

Unmaiched Treatment Units

Matched Treatment Units
W2 NN, .
Matched Control Units
WL e, - 0 e

Unmaiched Control Units

&y ~ .S *

I ! | I !
0.3 0.4 0.5 0.6 0.7 0.8

Propensity Score
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Procedemos desta forma para utilizar os pesos gerados pelo algoritmo de pareamento (na linha

weights = "weights"). Para a avaliacdo da influéncia do tempo de transito no salvamento

cirdrgico do 6rgéo, codificamos:

zeligl <- zelig(formula = salvage ~ transferTime,
data = datas,
burnin = 10000,
mcme = 300000,
BO = 0.5,
thin = 3,
model = "logit.bayes",
cond = FALSE,
weights = "weights",
cite = FALSE,
verbose = FALSE)

Para estimar a influéncia do tempo cirirgico no mesmo outcome, escrevemos

zelig2 <- zelig(formula = salvage ~ surgWaitTime + preDetorsionTime,
data = data,
burnin = 10000,
mcme = 300000,
BO = 0.5,
thin = 3,
model = "logit.bayes",
cond = FALSE,
weights = "weights",
cite = FALSE,
verbose = FALSE)

32

Os objetos zeligl e zelig?2 guardam as distribuicdes posteriores, ja com os diagnodsticos de

convergencia.

32Codificamos ambos os modelos com distribuicdes prévias N'(0, 1/2) — como escrito na linha: BO = 0. 5.
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6.5 Comentarios finais

Seria incorreto afirmar que fomos surpreendidos pelo alto indice de orquiectomia que observamos,
que se alinha com o que se descortinou em um estudo anterior (CABRAL DIAS FILHO et al., 2016).
Houve, ainda assim, algum espanto pelas causas que encontramos para esse mau indice que nos situa,
cronologicamente, entre as décadas de 1960 e 1970 de sociedades economicamente mais avangadas
(como vimos na Se¢do 2.1.3).

Pela proporcéo de pacientes afetados, a primeira causa de orquiectomia foi o longo tempo entre
sintomas e atendimento médico — 298 de 505 (59%) pacientes s6 chegaram a um servi¢o médico, em
qualquer nivel de atencéo a satde, apds seis ou mais horas do inicio do quadro. Uma explicacéo facil, e
apenas parcialmente correta para esse achado, é a falta de reconhecimento dos pacientes e responsaveis
da gravidade subjacente a dor testicular aguda em um adolescente. De fato, estudos de outros paises
apontaram que a torg¢do testicular é pouco conhecida pelos pacientes e pelos seus responsaveis (UBEE;
HOPKINSON; SRIRANGAM, 2014; FRIEDMAN et al., 2016; YAP et al., 2018), e ndo ha por que acreditar
que tenhamos, em nosso meio, situagéo melhor®3.

Mas um motivo menos superficial para tais longos retardos de apresentagdo também se candidata:
a percepcdo, pelos usuarios do sistema publico de saude, da dificuldade de se obter atencao médica
temporédnea. Experiéncias passadas de tribulacdes para se obter atendimento, pelo proprio usuario ou
outrem, além de informacéo das dificuldades operacionais e materiais das nossas unidades de emer-
géncia do sistema publico, oriundas dos meios de comunicacio, criam a expectativa de dificuldades em
todos os passos do atendimento de uma urgéncia como a torc¢éo testicular. Pode-se conjecturar que,
em consequéncia a esta percepgdo, os pacientes e responsaveis busquem, dentro do razoavel, solugdes
que nio impliquem uma viagem a uma unidade basica de saide, ou mesmo a um hospital regional. Tal
hip6tese em parte exime dos pacientes e de suas familias a responsabilidade por atrasos de apresentacio.

Para o primeiro problema, a falta de conhecimento acerca da doenca, ha uma resposta teorica-
mente 6bvia, mas de implementacio logisticamente complexa e financeiramente dispendiosa: o escla-
recimento, em larga escala, sobre urgéncias escrotais para adolescentes e homens jovens. Tal esforco
educacional acarretaria tanto participacdes no sistema educacional quanto campanhas de informacéo
dirigidas as familias. Além disso, a alocacdo de recursos que se antecipam necessarios para se imple-
mentar tal solucdo enfrenta acirrada competicdo de doengas de maior prevaléncia e morbimortalidade.
Para o segundo problema, a solucéo tangencia o impossivel: como mudar, para melhor, a percep¢éo da
populacdo sobre a atencéo a saude pelo sistema publico? A Unica resposta seria uma elevagdo em masse

de nossos parametros de atencgio a satde, que decerto néo se configura no horizonte proximo.

33Eis ai um bom projeto de pesquisa!
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No mesmo estudo, apontamos que a segunda causa de perda testicular foi o erro diagndstico; grosso
modo, um terco dos pacientes examinados em instituicdes de nivel de atencdo primario e secundario
tiveram diagnoésticos diversos a torc¢éo testicular, e em um quarto dos pacientes néo se incluiu o principal
diagnostico diferencial de escroto agudo, i. e. epidimite aguda®* (pagina 78, primeira tabela do artigo).
Tais equivocos diagndsticos levaram a indica¢des desnecessarias de exames suplementares, que por
sua vez prorrogaram o tempo de transferéncia interhospitalar®>. Como argumentamos na discussio do
artigo (também na pagina 78), ao menos em termos de propor¢cdes numéricas, essa causa parece mais
tratavel: ao invés de educar o publico acerca da doenca, tentar-se-ia instruir o segmento médico da
populacio®. Idealmente, essa instrugéo teria lugar durante a graduacio médica, e seria reiterada para
aqueles atuando nos sistemas primario e secundario, especialmente em medicina de urgéncia.

Outra questdo emerge desses dados. Temos da literatura que, em casos de duvida diagnodstica em
escroto aguda, é sensato solicitar investigacdo complementar com exames de imagem. A quase totali-
dade da literatura urol()gica37, entretanto, se origina em localidades economicamente mais avangadas,
onde se supde mais facil e rapido acesso a tais exames. Mesmo na auséncia de dados de nossos servicos,
nao hesitamos em dizer que n#o é essa a nossa rotina, ndo em termos gerais. Ndo foram raras as oca-
sides em que examinamos pacientes — com quadro clinico indicativo de tor¢io testicular — que traziam
em maos solicita¢Oes de ultrassonografia com Doppler do dia anterior geradas por servigos que indica-
vam, mas néo realizavam o exame. Tampouco é suficiente uma solu¢io material para a questao. Ainda
que se alocassem aparelhos de ultrassom com Doppler para todos os servicos de urgéncia, persistiria
a caréncia de médicos especializados nessa modalidade diagnostica. A ultrassonografia testicular com
Doppler exige examinadores experientes (veja a Se¢do 2.1.3, paginas 38 e 39) e, destes, um alto limiar
para exclusdo do diagnéstico de torgéo.

Vimos, na sec¢do 2.2.4, que uma quantidade consideravel de recursos — em tempo e custos mone-
tarios — foi dispendida ao longo das ultimas décadas para explorar estratégias farmacoldgicas e nao
farmacoldgicas para mitigar a lesdo isquémica em tor¢do testicular. Um modo mais simples, e talvez
mais efetivo, de se mitigar a lesdo isquémica — destor¢io manual no momento do primeiro exame clinico

— foi o tema do Capitulo 5.

34Nas instituicdes secundarias, paradoxalmente, a situacio foi algo pior: 59 versus 62% dos pacientes foram
clinicamente diagnosticados com torc¢éo testicular.

35 Atrasos em transferéncias interhospitalares sdo, em si, associados a piores indices de salvamento cirurgico
do testiculo (BAYNE et al., 2010; PREECE et al., 2017).

36 Ao invés de 211926354 pessoas (IBGE..., 2020), 497612 médicos (CONSELHO FEDERAL DE MEDICINA.. .,
2020), ~ 0.2%.

3"Médica?
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A destor¢do manual é uma modalidade de tratamento de custo quase nulo38, baixa tecnologia”,

mas quase ausente da literatura urolégica contemporanea®’.

O fato de que a destor¢do manual foi
poucas vezes considerada de valor para exploracéo cientifica ndo deveria causar estranheza ao leitor
(ndo causou nenhuma ao autor desta tese), frente ao viés tecnicista?’ dos nossos tempos. Tal viés
em torgdo testicular se manifesta, sem qualquer sutileza, na grande quantidade de publicacdes sobre
terapias farmacologicas para atenuar a lesdo de isquemia e reperfusao em torcéo testicular a que fizemos
mencdo na Secao 2.2.4.

Mas uma via de baixa tecnologia nio deixa de ser fisiopatologicamente sofisticada e terapeutica-
mente elegante. Ao autor desta tese resta claro que o maior impacto dessa manobra se daria se ela fosse
do conhecimento de toda a comunidade médica, e em particular dos que trabalham em medicina de ur-
géncia e que assistem a populagio de risco para a doenga. Dessa forma, pacientes com tor¢éo testicular
de instalacdo recente? teriam a oportunidade de ter sua isquemia mitigada na ocasido do exame inicial,
onde quer que esse se dé, em um fluxo de avaliacdo e tratamento a semelhanca do descrito na pagina

seguinte. O maior peso desse esforco educacional incidiria, sem duvida, sobre nds, os urologistas. Resta

saber se estaremos a altura da tarefa.

38Eventualmente pode ser necessario um bloqueio de cordio.

3No sentido material, de exames radiologicos e laboratoriais, e farmacos. A tecnologia (rexvn) esta presente
no tirocinio médico para discernir o momento de usar a manobra, e na destreza para efetua-la.

40Uma notavel e recente exceciio vem de Vasconcelos-Castro et al. (2020).

“lUma corrente filoséfica que coloca na tecnologia a interpretacio final da realidade (SCHUURMAN, 1997,
2006). Os autores desta tese ndo sdo ludistas — e esperam ter deixado isso claro — mas ndo acreditam que a
solucdo dos problemas repousem, decididamente, em tecnologia.

420s menos desafortunados.
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Capitulo 7

Conclusoes

No primeiro segmento de nosso trabalho, observamos que a maioria dos pacientes com torg¢io de testi-
culo primeiro se apresentaram, ap6s longos atrasos, em instituicdes de nivel de atengéo a satide primario
e secundario, onde foram amiude erroneamente diagnosticados. Tais erros diagnosticos prolongaram
o tempo de transferéncia interinstitucional — para a instituicdo terciaria, onde se efetuou o tratamento
definitivo. A consequéncia destes longos retardos de apresentacdo e tempos de transferéncia foi um
baixo indice de preservacéo cirurgica do orgéo.

Na segunda parte de nossa analise, observamos que pacientes submetidos a destor¢do manual no
momento do primeiro exame clinico tiveram melhor desfecho cirirgico do que aqueles que foram sub-
metidos & manobra apés transferéncia interinstitucional, sendo tal desfecho tanto pior quanto mais
longo o tempo de transferéncia. Além disso, por causa de torcdo residual, ou recorrente, apds destor-
¢do manual, o aumento do tempo de espera ciriurgico levou a reducéo da probabilidade de salvamento

cirargico do drgéo.
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Apéndice A
Inferéncia Bayesiana

Métodos inferenciais Bayesianos, cada mais vistos na literatura biomédica, sdo uma alternativa ou com-
plemento a anélise classica'. Assim, dedicamos os préximos paragrafos a uma explanacdo suméaria de

sua natureza.

A.1 Teorema de Bayes

O teorema tem origem na monografia publicada postumamente por Richard Price em nome de Thomas
Bayes (BAYES; PRICE, 1763), e sua formulagéo atual se deve, sobretudo, a Laplace (1995). O teorema ex-
pressa uma relacdo probabilistica, consequéncia quase trivial das propriedades de probabilidade condi-
cional. Comecamos com a defini¢io de probabilidade condicional para quaisquer eventos A, B definidos

em um espaco amostral? SS que atenda aos axiomas probabilisticos:

0<PA) =<1 (A1)
0<P(B)=<1 (A.2)
e também:
/ =1 (A.3)
Ss
ou:

Lou frequentista, ou Fisheriana. Aqui estamos em concerto com Wasserstein, Schirm e Lazar (2019).
2Sample space.
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Y =1 (A.9)
Ss
além de:
P(A) + P(mA) =1 (A.5)
e:
P(A, B) = P(B) x P(A|B) (A.6)

Onde P(.) é, como de costume, probabilidade, P(A, B) é a conjucdo da ocorréncia de A e B, e P(A|B)

é a probabilidade de A dado B.

Como:

P(A, B) = P(B, A)

também temos:

P(B, A) = P(A) x P(B|A)

substituindo, obtemos:

P(A) x P(B|A) = P(B) x P(A|B)
dividindo ambos os lados por P(A), terminamos com:

P(B) x P(A|B)

PBIA) = =5

Lembrando que P(A) é a probabilidade total de A, ou seja:

P(A) = P(A) x P(A|B) + P(A) x P(A]-B)

Onde P(A|=B) é o complemento de P(A|B).?

3P(AB) + P(A|=B) = 1 - P(A|-B) -1 = P(A|B)

(A.7)

(A.8)

(A.9)

(A.10)

(A.11)
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Essa formulacéo do teorema, embora simplista, ajuda-nos a entender como podemos atualizar nos-
sas expectativas conforme recebemos informacio adicional acerca do fendmeno em questio?, e amitde
usa-se essa formulagio para ilustrar o uso do teorema em testes diagnosticos.

Mais especificamente, para mostrar como a prevaléncia interfere na probabilidade de existéncia
de uma determinada condi¢do na auséncia de um teste perfeito (i.e., com acuracia < 1). Notando® P(D)
como a probabilidade de doenca, P(T) como a probabilidade de um teste positivo, com as probabilidades
condicionais P(D|T) como probabilidade de doenca com o teste positivo, P(T|D) como a probabilidade
de teste positivo na presenca da doenga e P(T|—~D) como a probabilidade do teste positivo na auséncia

de doenca, temos:

P(T|D) x P(D)

P(D|T) = (T

(A.12)

Expandindo o denominador, obtemos:

P(T|D) = P(D)
P(T|D) x P(D) + P(T|-D) x P(~D)

P(D|T) = (A.13)

E lembrando que P(—T|—D) é o complemento de P(T|-D), e que P(—D) = 1 - P(D), chegamos a:

P(T|D) x P(D)

PIOIT) = 57Dy « POD) + (1 - P(~T|-D)) = (1 - P(D))

(A.14)

Ou seja, a possibilidade da doenca apds teste positivo é igual a sensibilidade do teste, P(T|D); mul-
tiplicada pela prevaléncia da doenca, P(D) sobre a sensibilidade multiplicada pela prevaléncia somada
a 1- especifidade, P(—T|=D) multiplicada por 1- prevaléncia (DIAMOND; FORRESTER, 1979).

Essa formulacdo é uma sobria adverténcia para que nio se confundam caracteristicas de quaisquer
testes diagnosticos com a probabilidade de existéncia da doenca. Extendendo um pouco mais o exemplo,
podemos supor que em um determinado local a probabilidade da ultrassonografia com Doppler correta-
mente diagnosticar torcio testicular seja de 90% (P(T|D) = 0.9 e que a probabilidade de esse exame néo
diagnosticar torc¢ao testicular na auséncia de tor¢éo testicular também seja igual a 90% (P(—~T|=D) = 0.9),

e assumindo que a prevaléncia® da doenca’ seja 1 : 100 = 0.01. Substituindo:

4Ai é que esté a diferenca deste arcabougo analitico frente ao paradigma classico, que néo inclui as distribui-
¢des prévias no aparato inferencial. Na analise classica, o desiderato também é chegar ao likelihood, que deve ser
maximizado (na verdade, minimiza-se o negativo de seu logaritmo, que é a mesma coisa). De fato, ambos os mé-
todos oferecem resultados iguais se utilizarmos distribui¢des prévias nao-informativas (flat priors) para regressio
Bayesiana. Também dai vem a antipatia de Gelman et al. (2014) pelo termo Bayesiano — para Gelman, estamos
tdo-somente lidando com probabilidades.

>No sentido de notacio simbdlica.

®F inadequado discutir prevaléncia de torcio testicular — a doenca existe por horas, ou, desafortunadamente,
alguns dias. Mas nosso proposito é discutir as implica¢des do teorema.

70 ntimero é alto, mas estamos assumindo que estamos examinando uma populacio previamente selecionada.
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P(DIT) = 0.9 x 0.01 (A15)
© 0.9 x0.01+(1-0.9) x (1-0.01) '
0.9 x 0.1
P(D|T) = (A.16)
(0.9 x 0.1) + (0.1 x 0.99)
0.09
P(D|T) = —— A.17
(DIT) 0.189 (A.17)
P(D|T) ~ 0.476 (A.18)

Isto é, 47.6%.
Podemos verificar que esse nimero muda se utilizamos informacdes clinico-epidemiol6gicas para
selecionar quem sera submetido ao teste. Suponhamos que nio tenhamos leucocitiria no exame suma-

rio de urina, e que em consequéncia a prevaléncia agora seja estimada em 1 : 8 = 0.125:

0.9 x 0.125

P(D|T) = (A.19)

0.9 x 0.125 + (1 - 0.9) x (1 - 0.125)

0.9 x 0.125

P(D|T) = (A.20)

(0.9 x 0.125) + (0.1 x 0.875)

0.1125
P(D|T) = A2l
(DIT) = =~ (A.21)
P(D|T) = 0.563 (A.22)

Uma melhora absoluta de aproximadamente 8.2%, que veio a cabo simplesmente pela mudanca da
estimativa da prevaléncia em virtude da aquisi¢io de informacéio clinica adicional.

Temos um nome para cada item da equacio A.10. P(B|A) é a PROBABILIDADE POSTERIOR, P(B) é a
PROBABILIDADE PREVIA, P(A) é a PROBABILIDADE TOTAL, € P(A|B) é a POSSIBILIDADE DOS DADOS®. Fre-
quentemente, vé-se o teorema formulado nestes termos. Assim, para o caso de probabilidades discretas,

e com os termos em inglés, temos:

prior x likelihood

terior =
pOS erior zssprl'or x llkellhood

(A.23)

para o caso continuo, temos:

prior x likelihood
Jss prior x likelihood

posterior = (A.24)

8Este termo nio se traduz bem para o portugués. Em Inglés, temos likelihood para a possibilidade — evita-
mos o termo probabilidade porque sua somacio (}) ou integralizacdo (/) néo totaliza um. Os outros termos
sdo, respectivamente, posterior probability, para probabilidade posterior, e prior probability, para probabilidade
anterior.
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ou mesmo:

posterior « prior x likelihood (A.25)

Uma vez que o denominador é uma constante de normalizacdo. A dificuldade de calcular esse
denominador, todavia, foi a causa da demora na dissemina¢do dessa modalidade de analise. Mesmo
problemas relativamente simples produzem integrais de dificil avaliacdo no denominador. Por exemplo,

um modelo linear, como os que utilizamos em nossas analises, com likelihood:

Xi ~ N(Ili, o)

Sintetiza a expressao:

p(xilpi, o; P(ﬂz, 2)
/p(x1|,ul> ) (Hl; )d,udo

A expansao do denominador, para n casos, resulta na dupla integral:

P(l’l’0'| i

/ / Lzﬁ x;”g) dudo = / / ¢ 20 = ) e 7 Zy:l(x"_p)zdpdo'
-1 0 po

Ressalta-se que esse é um caso simples. Quase sempre — especialmente quando se tém mais paréa-

metros — a integral do denominador néo tem solugéo analitica’.

A.2 Cadeias de Markov—Monte Carlo

Foi a dificuldade e, frequentemente, a impossibilidade de avaliar integrais como a acima, que se torna
maior ainda quando se deseja computar momentos da distribuigéo, e. g., expectativas, dispersoes, a forca
motriz para o desenvolvimento de métodos para gerar amostras da distribuicdo posterior, com a expec-
tativa desses valores passando a ser a constante de normalizacdo. Os algoritmos de Metropolis (Se¢éo
A.2.1), Metropolis-Hastings (Secdo A.2.2) e Gibbs (Secdo A.2.3) produzem amostras de distribui¢des-
alvo que, pelas propriedades aciclicas e ergodicas das cadeias de Markov, convergem para a distribuicao

posterior (GELMAN et al., 2014; FURRER; MOLINARO, 2016; SHARMA, 2017).

9Uma integral intratavel, em mais de um sentido.
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A.2.1 Metropolis

O algoritmo de Metropolis amostra a distribuicio posterior propondo novos valores para o parametro
0 a partir de seu valor presente, e aceitando ou néo esse novo valor em proporcdo com a probabilidade

desse, de acordo com a probabilidade dos dados condicionada ao novo valor.

Algorithm 1 Algoritmo de Metropolis (random walk)
procedimento EsTIMAR (P(0|x), uma vez que P(0|x) < P(x|6) x P(0))
enquanto ¢ < k execute > k é o nimero de iteracdes
90 = et

041 = 6, + N'(0,0%) > N ¢ a distribuicio normal
r= P(x]0¢+1)P(Or+1)

P(x]6,)P(6;)

casor = 1 entao

et «— 9t+1
ou
Gere k ~ U°(0,1) > U é a distribui¢do uniforme
casor = k entao
0 < 011
ou
Ore1 < 6,
fim caso
fim caso
fim enquanto
Acumule o vetor (6,, 6,, ..., 6;)
fim procedimento

A.2.2 Metropolis-Hastings

A modificacdo de Hastings possibilita que os valores de 6 sejam restritos, e.g. 8 = 0. Isso é feito

multiplicando-se a razdo de Metropolis pelo fator de Hastings, gﬁgilﬁeﬁ Quando J(64+1|6;) = T (6¢|6,41)

recuperamos o algoritmo de Metropolis.

A.2.3 Gibbs

O algoritmo de Gibbs permite que se determine mais de um paridmetro da distribui¢do posterior, e
nio hi um passo de aceitagdo ou rejeicdo dos novos valores dos pardmetros — que sdo amostrados

condicionalmente aos demais. Esse foi o algoritmo que utilizamos 1°.

19Um algoritmo especialmente adaptado a amostragens multidimensionais e, por conseguinte, 4 analise hierar-
quica, é o algoritmo MONTE CARLO HAMILTONIANO, implementado pelo programa St an (STAN DEVELOPMENT
TEAM, 2017), que utilizamos em outra de nossas analises (CABRAL DIAS FILHO et al., 2020).
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Algorithm 2 Algoritmo de Metropolis-Hastings
procedimento EsTIMAR (P(6|x), uma vez que P(6|x) o P(x|6) x P(0))
enquanto f < k execute > k é o numero de iteracdes
b =0,
01 ~ T (v) > J(+) é uma distribuigdo assimétrica, e. g. Log-Normal
_ P(,01)P(Or1) . T(OrOri1)

U= "heo)P0)  T(00al0)
casor = 1 entao

9[ <« 9t+1

ou
Gere k ~ U°(0,1) > U é a distribuicdo uniforme

casor = k entao
Gt — 0t+1
ou
0,1 — 6, > Repete 6 na proxima iteragao
fim caso
fim caso
fim enquanto
Acumule o vetor (6,, 6,, ..., 0)
fim procedimento

Algorithm 3 Algoritmo de Gibbs, trés parametros
procedimento EsTIMAR (P(6y, 6,, 65|x),uma vez que P(0, 6, 65|x) o  P(x|6;,6,) x
P(6, 6,, 05))
enquanto f < k execute > k é o numero de iteracdes
910, 920, 930 = etl’ tha 9t3
Ordenamento dos indices: 0, 6,,, 0,,; 0,,, 6,,, 0,5 6,,, 0,,, 0,
Amostragem de P(0;.,,) < P(6,16,, 0., x)
Amostragem de P(6;,,,) «<— P(6,16,, 0, x)
Amostragem de P(6;,,,) «<— P(6,16,, 0,,, x)
fim enquanto
Acumule os vetores (6, |, 6, 05 )
fim procedimento
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Apéndice B

Critério da via anterograda (frontdoor

criterion)

Esse critério de identificacio de efeitos causais deriva do backdoor criterion. Embora nio o tenhamos

utilizado em nossa analise, incluimo-no no interesse de completitude. Supondo o GAD G:

Onde U sdo variaveis ndo observadas. Primeiro, estima-se o efeito causal de X; em X,, uma vez que

n#o ha uma via retrograda desbloqueada, por causa da colisdo em X3, ou seja:

P(xz]%1) = P(x2x1)

Com x = do(X = x), como antes.

Ha uma via retrégrada entre X; e X3, X; «— X1 «— U — X;, e condicionamos X; para obter:

P(xs|xy) = ZP(lexl)ZP(xalx{,xz)P(x{)

/
X
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Apéndice C
Estrutura de resultados potenciais

A estrutura de resultados potenciais complementa a analise grafica (HERNAN; ROBINS, 2020) e integra
o arcabouco tedrico-pratico de nossa anéalise. Assim, seguimos com uma revisdo das condi¢des para

identificacdo de efeitos causais em estudos observacionais como o nosso.

C.1 Identificabilidade

Efeitos causais em estudos observacionais podem ser identificados mediante trés condi¢cdes: INTERCAM-
BIALIDADE, POSITIVIDADE E CONSISTENCIA! (HOLLAND; RUBIN, 1988; IMBENS; RUBIN, 2015; HER-
NAN; ROBINS, 2020).

C.2 Intercambialidade

Em ensaios clinicos randomizados marginais (ndo condicionais), individuos expostos e ndo expostos sdo
intercambiaveis: os expostos, caso nio tivessem sido expostos, teriam o mesmo resultado agregado, e. g.,
médio, que os ndo expostos, e vice-versa®. Com Y* como o resultado potencial e A como a designacdo

de tratamento, A = 0, 1, temos:

YP1U A

1 Exchangeability, positivity, consistency.
2Um processo de randomizacdo adequado, ao tornar a atribuicdo de tratamento (exposicio) independente das
covariaveis, permite tal inferéncia. Com adequada randomizacéo, associacdo é causalidade.
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Sem randomizacio, a alocacéo de tratamento pode se associar com um ou mais preditores, e existe
a possibilidade de desequilibrio na distribuicio dos preditores entre o grupo tratado e o controle®. For-
malmente, para o resultado Y, tratamento A e covariaveis L, temos:

Y4+ AL

Porque:

A+ L

Mas, para que exista intercambialidade, queremos:

YL AL

Textualmente: o resultado potencial Y%, a = 0,1 é independente da designacio ao tratamento A
quando condicionado as covariaveis L. Essa assumpg¢do requer que o conjunto L de fato inclua todas as

.7 . f d-d ’ f d- ~ d 4 o . A . d .z .
variaveis confundidoras. Da-se o nome confundimento ndo-mensurado® a quase existéncia de variaveis
nio mensuradas U que interferem com a designacéo de tratamento. Na pratica, esse problema pode ser

minimizado com o uso de modelos causais elaborados com amplo conhecimento da matéria em estudo.

C.3 Positividade

Positividade se traduz na probabilidade nfo-nula de tratamento para todos os niveis das covariaveis
de interesse. Sem positividade, ndo ha como simular o que aconteceria nos estratos da populacdo de
estudo em que néo ha elementos.

Como acima, considerando L como o conjunto de covariaveis de interesse, e [ como um valor espe-

cifico qualquer de L, temos:

P[A=alL=1]>0VLP[L=1]#0

Com V x denotando o operador logico "para todo e qualquer valor de x".

3Geralmente ha.
*Unmeasured confounding.
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C.4 Consisténcia

Assume-se consisténcia quando o resultado observado para os expostos é igual ao resultado contrafatual
de ter havido exposicio, e vice-versa.

Consisténcia demanda que se especifique, o mais precisamente possivel, quais sdo os resultados
contrafatuais Y, descrevendo exatamente® do que se trata a. Além disso, os resultados contrafatuais Y
devem corresponder aos resultados observados Y. Caso contrario, arrisca-se o confronto com multiplas

versdes do tratamento, tornando os resultados contrafatuais Y¢ vagos, e o efeito causal mal definido.

C.5 O estudo-alvo

Quanto mais um estudo observacional se aproxima de um estudo randomizado (condicional), maior a
chance de as assumpcdes acima serem validas. Este (hipotético) estudo clinico se denomina EsTUDO-
ALVO®.

Nessa estrutura conceitual, o investigador formula um estudo randomizado. Esse, entretanto, ndo
sera implementado, por impedimentos éticos, falta de recursos (financeiros, de pessoal), falhas orga-
nizacionais, excessiva regulacdo burocratica, ou mesmo a necessidade de obtencio de resultados tem-
poraneos associados a disponibilidade de um banco de dados pre-existente’. Entretanto, um estudo
observacional de uma questao de pesquisa suficientemente préxima (ou a mesma, eventualmente) po-
dera ser implementado, e nele tentar-se-4 emular o estudo randomizado (LODI et al., 2019; HERNAN;
ROBINS, 2020).

Caso a emulagio seja bem-sucedida, ndo se verdo diferengas entre os resultados desses estudos.
Os componentes-chave de um estudo-alvo nio séo diferentes de um ensaio clinico, incluindo, decerto,
critérios de elegibilidade, tipificacdo do tratamento e resultados, protocolos de seguimento e analise
estatistica.

A questdo de interesse pode ser formulada mais diretamente, e ainda assim permanecer transpo-
nivel para uma linguagem simboélico-formal passivel de avaliagdo quantitativa. Por exemplo, em nosso
segundo estudo, a questdo de interesse foi: houve diferenca na probabilidade de salvamento cirdrgico
do testiculo entre pacientes submetidos a destor¢do no momento do diagnéstico clinico e pacientes
submetidos a destorcdo apds transferéncia interinstitucional? Frente a uma resposta afirmativa a essa

pergunta, segue-se: qual a direcdo e tamanho deste efeito, de acordo com o tempo de transferéncia

>Claro que ha niveis e subniveis de detalhes, e um investigador moderadamente obsessivo pode facilmente
se perder nos pormenores. Basta que a especificagio de a seja significativa (meaningful) para os propdsitos do
estudo. Veja também a Sec¢do 6.1.

¢ Target trial.

"Precisamente nosso caso.
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interinstitucional, considerando o tempo até o diagnoésico e o tempo de espera para a cirurgia? Ou seja,

s€ quer saber Pr(Opexia|mdi), P(Opexia|_‘mdi)a assim como P(Opexia|Ttransfers Tprer: TpreCir)~

C.6 Efeitos individuais

A identificagio de efeitos causais individuais ¢, via de regra, impossivel®, ja que néo se pode, a0 mesmo
tempo, tratar e ndo tratar o mesmo individuo. Por ilustracdo, ndo se pode destorcer imediata e tardi-
amente o testiculo do mesmo paciente e observar os efeitos da manobra no salvamento cirtirgico do
6rgao. Pode-se, todavia, conceber o resultado da conduta alternativa a efetivamente tomada como um
contrafatual.

Define-se um CONTRAFATUAL como a resposta a uma questdo condicional’: o que aconteceria se o
mesmo individuo!® fosse exposto ao tratamento alternativo!!. Um contrafatual pode ser interpretado
como um marcador para resultados potenciais ndo observados, ou seja, para uma comparacio ceteris
paribus (IMBENS; RUBIN, 2015). A estrutura conceitual de contrafatualidade exige, como vimos acima,
a existéncia de estados causais bem definidos aos que todos os membros da populacdo estudada possam
ser expostos, ou seja, a estrutura exige positividade. Conforme nossa notacéo explicitada acima, denota-

se a variavel aleatdria de um resultado potencial binario de um individuo exposto (ao tratamento) como:

vl
Para a variavel aleatoria de um resultado potencial de um individuo néo exposto escreve-se:
y0

Conforme a convencdo notacional, os valores concretizados para cada individuo i das variaveis

aleatdrias acima séo, respectivamente:

yO

8Com excegdo dos estudos clinicos cruzados, crossover studies. Estes, todavia, ainda requerem premissas fortes,
como a ndo-modificacdo do efeito do tratamento (ou da auséncia deste) com o tempo.
9 A what-if question.
190y, pedanticamente, 2 mesma unidade de pesquisa.
10Oy tratamentos alternativos, nio ha exigéncia légico-tedrica obrigando-nos a dicotomizagao.
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O EFEITO CAUSAL INDIVIDUAL do tratamento ou exposi¢do para cada individuo i pode ser represen-
tado como a diferenca ou razio entre y' e y°. Tomando §;, como diferenca de risco e &,, como razio

de risco, temos:

Sari = Vi =¥} (C1)
1

Spri = 2 (C2)
Vi

Definindo, como de costume, a variavel aleatdoria de exposi¢do ou néo (ao tratamento) como D = 1,0
e, ainda seguindo a convencéo, a concretizagido de seus valores para cada individuo i como d = 1,0. A

partir dai, define-se o resultado observado Y como:

Para individuos onde d; = 1.

Analogicamente, definimos:

yi=yy

para aqueles em que d; = 0. Desta maneira, o resultado Y, conforme observado pelo investigador,

pode ser simbolicamente representado como:

Y =DY!'+(1-D)Y° (C.3)

Para cada paciente i, escreve-se:

yi = diy} + (1 - dy)y} (C4)

Que é a representagio simbolica do que se afirmou no comeco da exposicdo, e explica o nome
resultados potenciais. O investigador nunca observa o resultado potencial para o estado controle
(ndo exposto) Y naqueles que foram expostos ao tratamento D = 1. Pela mesma via, ndo é possivel
observar o resultado potencial Y! nos individuos néo expostos ao tratamento, D = 0. Dai a afirmagéo

de que o problema da inferéncia causal é, na verdade, um problema de falta de dados'?.

12 A missing data problem.
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C.7 Efeitos causais agregados

Como vimos, é quase sempre impossivel calcular efeitos causais individuais, mas, com assumpgoes
razoaveis', pode-se calcular efeitos causais agregados. O primeiro é o EFEITO MEDIO DO TRATAMENTO

NOs TRATADOS 4, definido como:

s 2 = 1~ ELYt = o)) ©3)

Onde ¢; = 1,0 significa tratamento ou néo tratamento para cada individuo i, e Y; o resultado em
cada individuo i.

VALORES ESPERADOS' sdo simulacdes de probabilidades (habitualmente, de sucesso — neste estudo,
de orquidopexia), dados os valores das covariaveis X; = x;. Para valores dos preditores x para cada
individuo i, ou seja, x;, e para cada coeficiente j, fj, temos:

E(Y) = (C.6)

1+eh
Essas foram as quantidades computadas em nosso segundo estudo.
Nossa tltima quantidade de interesse é a DIFERENCA DE RISCO'® entre expostos e nio expostos.
Colocando P(Y = 1|x;) como a probabilidade de sucesso (orquidopexia, em nosso caso) nos expostos e

P(Y = 1|x) como a probabilidade de sucesso nos ndo expostos, escreve-se:

FD = P(Y = 1]x;) - P(Y = 1]x) (C.7)

Assim, deve-se encontrar um modo de bipartir o dataset de forma que se possa comparar o sal-
vamento cirdrgico do testiculo entre pacientes que foram submetidos & destor¢do manual imediata ou

1'7 - incluindo o ma-

tardia. A conduta habitual é construir um modelo — no caso, da familia binomia
ximo de covariaveis que o tamanho da matriz de dados permita'®. Mas sabemos, depois de nossa revisio
de analise grafica causal, que tipo de artilharia a esmo néo é aconselhavel, pela possibilidade tanto de

falhar em reconhecer estruturas de confudimento, quanto de, inadvertidamente, criar confundimento

ajustando-se para nodos em coliséo.

BQue acabamos de listar.

14 Average treatment effect on the treated, ATT.

5 Expected values.

16Também denominada primeiras diferencas (assim mesmo, no plural), first differences, FD.

7Uma regressao logistica ou probitica, geralmente a primeira.

18 A regra pratica ¢ adicionar um preditor para cada 15 casos do resultado menos frequente (HARRELL, 2015).
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C.8 Pareamento

As distribuigdes das variaveis explanatorias podem divergir nos grupos estudados e confundir seus
efeitos no tratamento. O objetivo do pareamento é gerar intercambialidade (Se¢do C.2) baseada nas

variaveis observadas, ou seja:
TLUX
Com T representando o tratamento, e X, U variaveis observadas e ndo observadas. O confundi-
mento originado de X, U pode ser removido ao se alcancar o balanceamento das covariaveis, ou:

T1LX

O escore de propensidade (PSS, propensity score) é a probabilidade condicional de designacio para
tratamento, dadas as covariaveis. Pareamento de acordo com o verdadeiro escore de propensidade (PS;,

true propensity score) ajusta o dataset'® para variaveis confundidoras observéveis:

PS(X;) = P(T; = 11X;) = E(T1|X;) (C.3)

Com a propriedade de que a designacéo de tratamento e variaveis observadas sdo condicionalmente

independentes, dado o verdadeiro escore de propensidade, PS;(X), isto é:

X L T| PS(X) (C.9)

Assim, o verdadeiro escore de propensidade produzira, assintoticamente, equilibrio entre as varia-
veis do grupo tratado e controle.

Temos, depois da anélise do nosso GAD?, as vari4veis para pareamento:

Opexia 41 Ttransfer|PSt(Tprer; TpreCir) (C.lO)

Mas ainda desconhecemos o verdadeiro escore de propensidade (i. e., a forma de P.S;). Na pratica,
tentam-se aproximacdes do P.S; por algum processo iterativo, e se avalia o balanceamento entre grupos
tratamento e controle por alguma métrica, como a distincia de Mahalanobis (1936), e essa foi nossa

solucdo para o problema.

Na verdade, cria-se um segundo dataset com uma pseudopopulacio a cujos membros se atribuem pesos
proporcionais a suas probabilidades de inclus3o.
20No segundo estudo.
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C.8.1 Distancia de Mahalanobis

A distancia de Mahalanobis (M D) mede a distancia multivariada entre individuos em diferentes grupos.

Ela é formalmente definida por:

MD(X,, X)) = [(Xi - X)T S (X - X))z (C.11)

Com S sendo a matriz de variancia-covariancia de X e X sua transposicao.

C.8.2 Generalizacao da métrica de distancia

O algoritmo de pareamento genético procura, dentro de uma populacio de métricas de distincia, aquela
que produz o melhor balaceamento de covariaveis. Assim, ele alivia dos ombros do investigador a tarefa
de buscar, por tentativa e erro, os parametros de distdncia para o melhor pareamento (DIAMOND;
SEKHON, 2013). Cada membro desta populacdo de métricas de distancia corresponde a uma distribuicdo
de pesos W para as variaveis selecionadas para balaceamento. O algoritmo almeja minimizar a distancia

de Mahalanobis generalizada (GMD, Generalized Mahalanobis Distance):

GMD(X;, X5, W) = [(X; - X)) (S3)T WX, - X))]? (C.12)

Onde W ¢ uma matriz k x k positiva definida e S™2 é a decomposigio de Cholesky de S, i..,
S = §12(57U T

O algoritmo busca solu¢des entre as duas métricas, o escore de propensidade e a distancia de Maha-
lanobis. Caso a GMD obtenha seu menor valor com a substituicdo de X, na equagao C.12, pelo escore de
propensidade PS(X), o balaceamento genético é equivalente ao escore de propensidade. Caso a GMD
seja minimizada com atribuicéo de zero ao escore de propensidade e 1 as covariaveis, o algoritmo atinge
seu desiderato na distincia de Mahalanobis. Embora qualquer medida de balanceamento entre variaveis
possa ser utilizado, o padrédo do algoritmo é baseado em valores p de testes de Kolmogorov-Smirnov e

testes-t pareados. Segue o algoritmo, em forma diagramatica.
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Andlise de Fatores de Risco para Orquiectomia em Torgdo de Testiculo
Pesquisador: Aderivaldo Cabral Dias Filho

Area Tematica:

Versao: 1

CAAE: 45229515.6.0000.5553

Instituicao Proponente: Secretaria de Estado de Saude do Distrito Federal / FEPECS/ SES/ DF
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 1.076.823
Data da Relatoria: 25/05/2015

Apresentagao do Projeto:

A torgcao de testiculo é a principal causa de perda deste 6rgdo na infancia e puberdade, e é uma emergéncia
cirtrgica. O tempo de isquemia é o principal fator prognéstico, e o limite de 6 horas é aceito como o intervalo
maximo entre a instalagdo do quadro clinico e tratamento, para preservacao funcional do 6rgdo. Um maior
numero de rotagdes do funiculo espermatico é citado como possivel fator de risco, assim como a idade

do paciente. Contudo, a literatura ndo traz nenhuma andlise regressiva do peso relativo destes fatores no
prognéstico da doenga. Nosso objetivo primario é quantificar a influéncia prognéstica do tempo de isquemia,
idade do paciente e magnitude da rotacao do funiculo esperméatico, com relacao a preservacgao testicular,
com o uso de regressao logistica bivariada e multivariada. Como objetivo secundario, tencionamos avaliar o
padréo de ocorréncia da doenga em nossa regido, estimando incidéncia (absoluta por ano e por faixa etaria
por ano) e sazonalidade.

Objetivo da Pesquisa:

Objetivo Primario:

Determinar o probabilidade de orquiectomia analisando idade, nimero de giros do funiculo espermatico e
intervalo de tempo entre sintomas e tratamento como fatores de risco.

Objetivo Secundario:
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Continuagéo do Parecer: 1.076.823

Avaliar a taxas regionais de incidéncia absoluta por ano (casos / populagdo masculina ano), relativa a faixa
etaria por ano, e a existéncia de sazonalidade, de torg¢éo de testiculo.

Avaliacao dos Riscos e Beneficios:

Os objetivos do estudo estado claramente definidos. Os sujeitos foram adequadamente identificados. A
beneficéncia para os usuarios estéa clara. Os possiveis beneficios apresentam-se com maior magnitude em
relagédo aos riscos aos sujeitos da pesquisa. Os antecedentes cientificos que justificam a pesquisa foram
apresentados.

Comentarios e Consideragoes sobre a Pesquisa:

Analise retrospectiva dos registros médicos dos pacientes tratados por tor¢éo testicular em nossa instituigéo,
nos ultimos 2 anos. Analise bivariada, paramétrica e ndo - paramétrica. Ajuste de um modelo linear
generalizado (logistico) para quantificagdo da magnitude da influéncia das variaveis independentes sobre a
variavel dependente, orquiectomia. Analise de sazonalidade com um modelo de série temporal sazonal
autoregressivo integrado de média em movimento - SARIMA.

Consideracgoes sobre os Termos de apresentacao obrigatoria:

Fazem parte do projeto de pesquisa: folha de rosto devidamente preenchida, termo de concordancia do
diretor do HBDF, Curriculum vitae do pesquisador responsavel, planilha de orcamento, referéncias
bibliograficas, cronograma e TCLE.

Recomendacoées:

*Corrigir na metodologia o tdpico sobre riscos, pois segundo a CNS 466/2012 atrigo V.2 toda pesquisa com
seres humanos envolve riscos em tipos e gradagbes variados sejam eles considerados nas dimensoes
fisica, psiquica, moral, intelectual, social, cultural ou espiritual desses. Descrever 0s riscos, mesmo que seja
extravasamento de dados via informatica que possa expor o sigilo e a privacidade dos sujeitos de pesquisa.
*O pedido de dispensa do TCLE para estudos retrospectivo s6 sera aceito nos casos em 0s sujeitos da
pesquisa ndo poderao ser localizados pelo pesquisador, ndo foi definido na metodologia o periodo em que
ocorreram as internagdes, solicitamos maiores esclarecimentos.Nos casos em que o0s sujeitos da pesquisa
ainda serao internados, caracteriza-se com estudo prospectivo, portanto ndo sera aceito pedido de dispensa
do TCLE. Relembramos que os prontuarios médicos séo de propriedade dos pacientes.
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Conclusoes ou Pendéncias e Lista de Inadequacoes:

Projeto com as pendéncias acima citadas. As respostas as pendéncias deverao ser apresentadas ao CEP,
via Plataforma Brasil, no prazo maximo de 60 dias, conforme DODF N ? 4 de 05 de janeiro de 2012 artigo
23 capitulo 1.

Situacao do Parecer:
Pendente

Necessita Apreciagiao da CONEP:
Nao

Consideragoes Finais a critério do CEP:

BRASILIA, 25 de Maio de 2015

Assinado por:

Helio Bergo
(Coordenador)
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Andlise de Fatores de Risco para Orquiectomia em Torgdo de Testiculo
Pesquisador: Aderivaldo Cabral Dias Filho

Area Tematica:

Versao: 2

CAAE: 45229515.6.0000.5553

Instituicao Proponente: Secretaria de Estado de Saude do Distrito Federal / FEPECS/ SES/ DF
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 1.107.518
Data da Relatoria: 15/06/2015

Apresentagao do Projeto:

Trata-se de projeto de pesquisa que busca a "Analise de Fatores de Risco para Orquiectomia em Torgéo de
Testiculo”

Objetivo da Pesquisa:

N&o ocorreram mudancas em relagéo ao parecer n® 1.076.823.

Avaliacao dos Riscos e Beneficios:

No parecer n® 1.076.823 foi solicitado esclarecimentos em relagéo aos riscos.

Comentarios e Consideragoes sobre a Pesquisa:

O Pesquisador esclarece e sana as pendéncias levantadas pelo CEP nos seguintes termos.

"Conforme recomendacdes expressas no Parecer Consubstanciado, efetuei as alteragdes nos referidos
campos do projeto de pesquisa.”

No que diz respeito aos riscos reconhece que existem riscos relacionados ao sigilo profissional mas que
adotard criptografia de todas as informacgdes e de que os pacientes nao sofreram exposi¢do de identidade

sendo removidos suas identificagdes e adotando numeracao aleatéria.

Esclarece ainda que o periodo de estudo sera de janeiro de 2012 a janeiro de 2014.
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Consideragoes sobre os Termos de apresentacao obrigatoria:
Nao ocorreram mudangas em relagdo ao parecer n? 1.076.823.

Recomendacgoes:

No parecer n® 1.076.823 foi solicitado esclarecimentos em relagéo aos riscos.

Conclusdes ou Pendéncias e Lista de Inadequacoes:
Acatando o pedido de dispensa de TCLE - resta APROVADO.

Situacao do Parecer:
Aprovado

Necessita Apreciacao da CONEP:
Nao

Consideragoes Finais a critério do CEP:

BRASILIA, 15 de Junho de 2015

%ﬁo&c@or

Assinado por:

Helio Bergo
(Coordenador)
Endereco: SMHN 2 Qd 501 BLOCO A - FEPECS
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UF: DF Municipio: BRASILIA
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Andlise de Fatores de Risco para Orquiectomia em Tor¢do de Testiculo
Pesquisador: Aderivaldo Cabral Dias Filho

Area Tematica:

Versao: 2

CAAE: 45229515.6.0000.5553

Instituicao Proponente: Secretaria de Estado de Saude do Distrito Federal / FEPECS/ SES/ DF
Patrocinador Principal: Financiamento Proprio

DADOS DA NOTIFICACAO

Tipo de Notificagao: Outros

Detalhe: Solicitacdo de Ampliagcdo da Casuistica

Justificativa: Como a coleta dos dados foi relativamente facil e rapida, peco a inclusdo do periodo
Data do Envio: 08/08/2015

Situacao da Notificacao: Parecer Consubstanciado Emitido

DADOS DO PARECER

Numero do Parecer: 1.197.230

Apresentacao da Notificacao:

Como a coleta dos dados foi relativamente facil e rapida, pec¢o a inclusdo do periodo que vai de janeiro de
2014 a janeiro de 2015 no estudo; com o propédsito de aumentar a casuistica e melhorar a analise do
aparente padrdo sazonal da doenca.

Objetivo da Notificacao:

Como a coleta dos dados foi relativamente facil e rapida, peco a inclusdo do periodo que vai de janeiro de
2014 a janeiro de 2015 no estudo; com o propdsito de aumentar a casuistica e melhorar a analise do
aparente padrdo sazonal da doenca.

Avaliacao dos Riscos e Beneficios:
Inalterado em relagéo ao Parecer Consubstanciado de 15/06/2015 do CEP/FEPECS.
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Comentarios e Consideracoes sobre a Notificagao:
Notificagdo néo fere as normas da CNS 466/12.
Consideragoes sobre os Termos de apresentacao obrigatoria:
Notificagdo néo fere as normas da CNS 466/12.
Recomendacoes:
Conclusdes ou Pendéncias e Lista de Inadequacoes:
Notificagdo aprovada.
Consideragoes Finais a critério do CEP:
Este parecer foi elaborado baseado nhos documentos abaixo relacionados:
Tipo Documento Arquivo Postagem Autor Situagao
Outros Pedido_Aumento_Tempo_Estudo.docx 08/08/2015 Aceito
08:15:14

Situacao do Parecer:
Aprovado

Necessita Apreciacao da CONEP:
Nao

BRASILIA, 24 de Agosto de 2015

Assinado por:

Helio Bergo
(Coordenador)
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Andlise de Fatores de Risco para Orquiectomia em Tor¢do de Testiculo
Pesquisador: Aderivaldo Cabral Dias Filho

Area Tematica:

Versao: 3

CAAE: 45229515.6.0000.5553

Instituicao Proponente: Secretaria de Estado de Saude do Distrito Federal / FEPECS/ SES/ DF
Patrocinador Principal: Financiamento Proprio

DADOS DA NOTIFICAGAO

Tipo de Notificacdo: Envio de Relatério Parcial

Detalhe:

Justificativa: Relatério parcial.

Data do Envio: 03/03/2020

Situacao da Notificacao: Parecer Consubstanciado Emitido

DADOS DO PARECER

Numero do Parecer: 3.947.222

Apresentacao da Notificacao:

Observamos que os volumes testiculares até agora recuperados (73 até este dia) dos testiculos néo-
afetados de pacientes cirurgicamente tratados por tor¢ao testicular distribuem-se normalmente com média
de 13.1 mL, sendo que o testiculo de menor volume mediu 5.0 mL. Esta distribuicdo de volumes é
compativel com a hipétese de que distribuigdo de valor extremo tipo Il das idades dos pacientes se deve ao
condicionamento da torgao testicular a um determinado volume do 6rgao. Todavia, a recuperagao destes
dados tem sido lenta, uma vez que muitos dos relatérios radiolégicos encontram-se nos prontudrios fisicos

dos pacientes, amiude arquivados fora do hospital.

Pode-se detectar, na revisdo destes prontuarios, 9 casos de torgao bilateral metacrénica, evento raramente

reportado na literatura urologica (1-5), e que destes 9 pacientes 6 evoluiram com hipogonadismo grave com
necessidade de reposicdo androgénica. Tratam-se, portanto, de casos
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graves, que demandam investigagao acerca do padrdo de apresentagao e, principalmente, da possibilidade
destes pacientes terem sido submetidos a orquidopexia no primeiro evento de torgéo (5,6,3). Como existe a
possibilidade da existéncia de outros pacientes com torgdo metacrdnica, solicita-se permissdo para ampliar
nosso periodo de identificagéo de casos até 31 de Dezembro de 2018. Nao ha necessidade de incluséo de
outras variaveis, sendo cada evento de torgao identificado individualmente. Ressalta-se que manter-se-a a
anominidade dos pacientes e confidencialidade dos dados, conforme disposto no projeto de pesquisa.

Objetivo da Notificacao:
Como existe a possibilidade da existéncia de outros pacientes com torcdo metacrdnica, solicita-se
permissdo para ampliar nosso periodo de identificagdo de casos até 31 de Dezembro de 2018. Nao ha

necessidade de inclusdo de outras variaveis, sendo cada evento de torgao identificado individualmente.

Ressalta-se que manter-se-a a anominidade dos pacientes e confidencialidade dos dados, conforme
disposto no projeto de pesquisa.

Avaliacao dos Riscos e Beneficios:

Riscos:

Uma vez que se trata de uma doenga de apresentagéo aguda e que foi tratada via pronto-socorro, e que
estudaremos apenas os registros médicos desta internagdo de urgéncia, no periodo designado, ndo ha
riscos associados com intervencdes, procedimentos, administracdo de medicagdes, entrevistas. Os riscos
do estudo estao associados apenas com a quebra do sigilo do banco de dados e exposigao da identidade
dos pacientes.

Beneficios:

A identificagao e eventual quantificagdo dos fatores de risco para perda do érgao servird como auxilio para
otimizar o diagnéstico e tratamento da doenca.

Comentarios e Consideragoes sobre a Notificacao:

Notificacao de 03/03/2020 associada com Emenda, pois solicita-se permissdo para ampliar nosso periodo
de identificacdo de casos até 31 de Dezembro de 2018. Nao ha necessidade de inclusdo de outras
variaveis, sendo cada evento de tor¢ao identificado individualmente. Ressalta-se que manter-se-4 a

anominidade dos pacientes e confidencialidade dos dados, conforme disposto no projeto de pesquisa.

Consideragoes sobre os Termos de apresentacao obrigatoria:
Solicita-se desmembrar a Emenda da Notificagdo que é o relatério parcial. Solicitamos que a
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Emenda e Relatorio parcial sigam o novo modelo do site CEP/FEPECS/SES/DF.
Recomendacgoes:
Solicita-se desmembrar a Emenda da Notificagdo que é o relatério parcial. Solicitamos que a Emenda e
Relatério parciais sigam o modelo do site CEP/FEPECS/SES/DF.
Conclusdes ou Pendéncias e Lista de Inadequacoes:
Notificacdo Aprovada.
Consideragoes Finais a critério do CEP:
Este parecer foi elaborado baseado nos documentos abaixo relacionados:
Tipo Documento Arquivo Postagem Autor Situagao
Envio de Relatério | Relatorio_parcial_PB_02032020.doc 03/03/2020 |Aderivaldo Cabral Postado
Parcial 17:05:12 | Dias Filho

Situacao do Parecer:
Aprovado

Necessita Apreciagcao da CONEP:
Nao

BRASILIA, 01 de Abril de 2020

Assinado por:
Marcondes Siqueira Carneiro

(Coordenador(a))
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PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Andlise de Fatores de Risco para Orquiectomia em Tor¢do de Testiculo
Pesquisador: Aderivaldo Cabral Dias Filho

Area Tematica:

Versao: 4

CAAE: 45229515.6.0000.5553

Instituicao Proponente: Secretaria de Estado de Saude do Distrito Federal / FEPECS/ SES/ DF
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 3.947.160

Apresentacao do Projeto:

A torcao de testiculo é a principal causa de perda deste 6rgdo na infancia e puberdade, e é uma emergéncia
cirtrgica. O tempo de isquemia é o principal fator prognéstico, e o limite de 6 horas € aceito como o intervalo
maximo entre a instalagdo do quadro clinico e tratamento, para preservagao funcional do 6rgdo. Um maior
nuamero de rotagdes do funiculo espermatico é citado como possivel fator de risco, assim como a idade do
paciente. Contudo, a literatura nao traz nenhuma analise regressiva do peso relativo destes fatores no
prognéstico da doenga. Nosso objetivo primario € quantificar a influéncia prognéstica do tempo de isquemia,
idade do paciente e magnitude da rotagdo do funiculo espermatico, com

relagédo a preservacgao testicular, com o uso de regressao logistica bivariada e multivariada. Como objetivo
secundario, tencionamos avaliar o padrdo de ocorréncia da doenga em nossa regido, estimando incidéncia
(absoluta por ano e por faixa etéria por ano) e sazonalidade.

Objetivo da Pesquisa:

Pode-se detectar, na revisdo destes prontuarios, 9 casos de tor¢ao bilateral metacronica, evento raramente
reportado na literatura urologica (1-5), e que destes 9 pacientes 6 evoluiram com hipogonadismo grave com
necessidade de reposicdo androgénica. Tratam-se, portanto, de casos graves, que demandam investigacéo
acerca do padrao de apresentagao e, principalmente, da possibilidade destes pacientes terem sido
submetidos a orquidopexia no primeiro evento de torgao (5,6,3). Como existe a possibilidade da existéncia
de outros pacientes com tor¢éao
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metacronica, solicita-se permissao

para ampliar nosso periodo de identificagao de casos até 31 de Dezembro de 2018. Nao ha necessidade de
inclusdo de outras variaveis, sendo cada evento de tor¢do identificado individualmente. Ressalta-se que
manter-se-a a anonimidade dos pacientes e confidencialidade dos dados, conforme disposto no projeto de
pesquisa.

Avaliacao dos Riscos e Beneficios:

Riscos:

Uma vez que se trata de uma doenca de apresentagéo aguda e que foi tratada via pronto-socorro, e que
estudaremos apenas os registros médicos

desta internagcdo de urgéncia, no periodo designado, nao ha riscos associados com intervengdes,
procedimentos, administracdo de medicagoes,

entrevistas. Os riscos do estudo estao associados apenas com a quebra do sigilo do banco de dados e
exposicao da identidade dos pacientes.

Beneficios:

A identificaga@o e eventual quantificacdo dos fatores de risco para perda do 6rgéo servird como auxilio para
otimizar o diagnéstico e tratamento da doenca.

Comentarios e Consideragcoes sobre a Pesquisa:

Identificagdo dos pacientes pelo registro de internagdes pds-operatérias por tor¢édo testicular no servigo de
emergéncia em urologia da Unidade de

Urologia do Hospital de Base do Distrito Federal - todos os pacientes com diagndstico de torgdo testicular
s&o operados - entre janeiro de 2012 e

janeiro de 2014. O tratamento da torgdo de testiculo € emergencial e apds o tratamento os pacientes
recebem alta do servigo.

Inclusao e codificagao e tabulagéo das variaveis em planilha eletrénica.Importagéo e analise dos dados com
0s programas estatisticos: R e

Mathematica - andlise paramétrica (idade, tempo até tratamento, nimero de voltas) e regressao logistica,
sendo a variavel resposta orquiectomia (0)

or orquidopexia (1).

Consideracgoes sobre os Termos de apresentacao obrigatoria:
Apresentagao de Notificagdo e Emenda.

Endereco: SMHN 2 Qd 501 BLOCO A - FEPECS

Bairro: ASA NORTE CEP: 70.710-904
UF: DF Municipio: BRASILIA
Telefone: (61)2017-2127 E-mail: comitedeetica.secretaria@gmail.com
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L FUNDACAOQO DE ENSINO E
A oiceen. PESQUISA EM CIENCIAS DA %"W“M -
r Cnaaring £ o 7
pr SAUDE/ FEPECS/ SES/ DF
Continuagéo do Parecer: 3.947.160
Conclusoes ou Pendéncias e Lista de Inadequacoes:
Emenda Aprovada.
Consideragoes Finais a critério do CEP:
Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagao
Informagodes Basicas| PB_INFORMACOES_BASICAS_152126 05/03/2020 Aceito
do Projeto 0 E2.pdf 12:36:31
Solicitagdo Assinada | Solicitacao_ampliacao_coleta_ PB_0203| 05/03/2020 |Aderivaldo Cabral Aceito
pelo Pesquisador 2020.pdf 12:32:05 |Dias Filho
Responsavel
Outros solicitacao_inclusao_variavel vol_testicu 22/04/2018 |Aderivaldo Cabral Aceito

lar.doc 14:29:53 | Dias Filho
Outros relatorio_torcao_testicular FEPECS 20| 22/04/2018 |Aderivaldo Cabral Aceito
18.doc 14:28:59 | Dias Filho
Outros Resposta de Pendéncias.docx 26/05/2015 Aceito
11:38:34
Outros Resposta de Pendéncias.odt 26/05/2015 Aceito
11:38:04
Folha de Rosto folha_de_rosto_preenchida_19052015.p| 19/05/2015 Aceito
df 08:33:02
Outros termo_concordancia_torcao_testicular.jp| 28/03/2015 Aceito
g 08:51:43
QOutros planilha_de_custos_torcao_testis.doc 15/12/2014 Aceito
00:40:06
TCLE / Termos de |liberacao_TCLE.pdf 15/12/2014 Aceito
Assentimento / 00:30:12
Justificativa de
Auséncia
Projeto Detalhado / |Multivariate_Testicular_Torsion_7_projet| 15/12/2014 Aceito
Brochura o.docx 00:27:30
Investigador
Outros Curriculo_Lattes_Aderivaldo_Cabral_Dia| 15/12/2014 Aceito
s_Filho.pdf 00:15:53

Situacao do Parecer:

Aprovado

Necessita Apreciacao da CONEP:

Nao

Endereco:
Bairro: ASA NORTE
UF: DF

Telefone:

Municipio:
(61)2017-2127

SMHN 2 Qd 501 BLOCO A - FEPECS

CEP: 70.710-904
BRASILIA

E-mail:

comitedeetica.secretaria@gmail.com
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Continuagéo do Parecer: 3.947.160

BRASILIA, 01 de Abril de 2020

Assinado por:
Marcondes Siqueira Carneiro
(Coordenador(a))

Endereco: SMHN 2 Qd 501 BLOCO A - FEPECS

Bairro: ASA NORTE CEP: 70.710-904
UF: DF Municipio: BRASILIA
Telefone: (61)2017-2127 E-mail: comitedeetica.secretaria@gmail.com
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PROCESS CHECKLIST]

e.g. Patient optimisation: measures taken prior to surgery or other
intervention e.g. treating hypothermia/hypovolaemia/hypotension in burns

Section Item | Checklist Description Page
Number
Title 1 The words “case series” and the area of focus should appear in the title | 1
(e.g. disease, exposurefintervention or outcome).
Abstract 2a Introduction 2
What is the unifying theme of the case series.
2b Methods
Describe what was done, how and when was it done and by whom.
2c Results
What was found.
2d Conclusion
What have we learned and what does it mean
Introduction 3 Explain the scientific background and rationale for the case series. What is | 3-4
the unifying theme - common disease, exposure, intervention and outcome,
etc. Why is this study needed?
Methods 4da Registration and ethics 5
State the research registry number in accordance with the declaration of
Helsinki - "Every research study involving human subjects must be
registered in a publicly accessible database before recruitment of the first
subject" (this can be obtained from; ResearchRegistry.com or
ClinicalTrials.gov or ISRCTN). Even retrospective studies should be
registered prior to submission. State whether ethical approval was needed
and if so, what the relevant judgement reference from the IRB or local
ethics committee was? If ethical approval was not needed, state why.
4b Study design 5
State the study is a case series and whether prospective or retrospective in
design, whether single or multi-centre and whether cases are consecutive
or non-consecutive.
4c Setting 5
Describe the setting(s)and nature of the institution in which the patient was
managed; academic, community or private practice setting? Location(s),
and relevant dates, including periods of recruitment, exposure, follow-up,
and data collection
4d Participants 5
Describe the relevant characteristics of the participants (comorbidities,
tumour staging, smoking status, etc). State any eligibility
(inclusion/exclusion) criteria and the sources and methods of selection of
participants. Describe length and methods of follow-up.
de Pre-intervention considerations 5
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patients, ICU care for sepsis, dealing with anticoagulation/other medications
and so on.

4f

Types of intervention(s) deployed

To include reasoning behind treatment offered (pharmacological, surgical,
physiotherapy, psychological, preventive) and concurrent treatments
(antibiotics, analgesia, anti-emetics, nil by mouth, VTE prophylaxis, etc).
Medical devices should have manufacturer and model specifically
mentioned.

49

Peri-intervention considerations

Administration of intervention (what, where, when and how was it done,
including details for surgery; anaesthesia, patient position, use of tourniquet
and other relevant equipment, preparation used, sutures, devices, surgical
stage (1 or 2 stage, etc) and operative time. Pharmacological therapies
should include formulation, dosage, strength, route and duration). Authors
are encouraged to use figures, diagrams, photos, video and other
multimedia to explain their intervention.

4h

Who performed the procedure(s)

Operator experience (position on the learning curve for the technique if
established, specialisation and prior relevant training).

Not
Applicable

4i

Quality control

What measures were taken to reduce inter or intra-operator variation. What
measures were taken to ensure quality and consistency in the delivery of
the intervention e.g. independent observers, lymph node counts, etc

Not
Applicable

4

Post-intervention considerations

e.g. post-operative instructions and place of care. Important follow-up
measures - diagnostic and other test results. Future surveillance
requirements - e.g. imaging surveillance of endovascular aneurysm repair
(EVAR) or clinical exam/ultrasound of regional lymph nodes for skin cancer.

Not
Applicable

Results

5a

Participants

Report numbers involved and their characteristics (co-morbidities, tumour
staging, smoking status, etc).

8-10

5b

Changes

Any changes in the interventions during the course of the case series (how
has it evolved, been altered or tinkered with, what learning occurred, etc)
together with rationale and a diagram if appropriate. Degree of novelty for a
surgical technique/device should be mentioned and a comment on learning
curves should be made for new techniques/devices.

Not
Applicable

5c

Outcomes and follow-up

Clinician assessed and patient-reported outcomes (when appropriate)
should be stated with inclusion of the time periods at which assessed.
Relevant photographs/radiological images should be provided e.g. 12-
month follow-up.

8-10

5d

Intervention adherence/compliance and tolerability

How was this assessed. Describe loss to follow-up (express as a
percentage and a fraction) and any explanations for it.

Not
Applicable
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5e Complications and adverse or unanticipated events Not
Applicable
Described in detail and ideally categorised in accordance with the Clavien-
Dindo Classification. How they were prevented, mitigated, diagnosed and
managed. Blood loss, wound complications, re-exploration/revision surgery,
30-day post-op and long-term morbidity/mortality may need to be specified.
Discussion 6a Summarise key results 11
6b Discussion of relevance 11-14
Relevant literature, implications for clinical practice guidelines, how have
the indications for a new technique/device been refined and how do
outcomes compare with established therapies and the prevailing gold
standard should one exist and any relevant hypothesis generation.
6c Strengths and limitations of the study 14
6d The rationale for any conclusions? 11-14
Conclusions 7a State the key conclusions from the study 15
7b State what needs to be done next, further research with what study | 15
design.
Additional 8a State any conflicts of interest 19
Information
8b State any sources of funding 20
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PROCESS CHECKLIST]

e.g. Patient optimisation: measures taken prior to surgery or other
intervention e.g. treating hypothermia/hypovolaemia/hypotension in burns

Section Item | Checklist Description Page
Number
Title 1 The words “case series” and the area of focus should appear in the title | Not
(e.g. disease, exposure/intervention or outcome). included*
Abstract 2a Introduction 3
What is the unifying theme of the case series.
2b Methods
Describe what was done, how and when was it done and by whom.
2c Results
What was found.
2d Conclusion
What have we learned and what does it mean
Introduction 3 Explain the scientific background and rationale for the case series. What is | 4-5
the unifying theme - common disease, exposure, intervention and outcome,
etc. Why is this study needed?
Methods 4da Registration and ethics 6
State the research registry number in accordance with the declaration of
Helsinki - "Every research study involving human subjects must be
registered in a publicly accessible database before recruitment of the first
subject" (this can be obtained from; ResearchRegistry.com or
ClinicalTrials.gov or ISRCTN). Even retrospective studies should be
registered prior to submission. State whether ethical approval was needed
and if so, what the relevant judgement reference from the IRB or local
ethics committee was? If ethical approval was not needed, state why.
4b Study design 6
State the study is a case series and whether prospective or retrospective in
design, whether single or multi-centre and whether cases are consecutive
or non-consecutive.
4c Setting 6
Describe the setting(s)and nature of the institution in which the patient was
managed; academic, community or private practice setting? Location(s),
and relevant dates, including periods of recruitment, exposure, follow-up,
and data collection
4d Participants 6
Describe the relevant characteristics of the participants (comorbidities,
tumour staging, smoking status, etc). State any eligibility
(inclusion/exclusion) criteria and the sources and methods of selection of
participants. Describe length and methods of follow-up.
de Pre-intervention considerations 6-7
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patients, ICU care for sepsis, dealing with anticoagulation/other medications
and so on.

4f

Types of intervention(s) deployed

To include reasoning behind treatment offered (pharmacological, surgical,
physiotherapy, psychological, preventive) and concurrent treatments
(antibiotics, analgesia, anti-emetics, nil by mouth, VTE prophylaxis, etc).
Medical devices should have manufacturer and model specifically
mentioned.

49

Peri-intervention considerations

Administration of intervention (what, where, when and how was it done,
including details for surgery; anaesthesia, patient position, use of tourniquet
and other relevant equipment, preparation used, sutures, devices, surgical
stage (1 or 2 stage, etc) and operative time. Pharmacological therapies
should include formulation, dosage, strength, route and duration). Authors
are encouraged to use figures, diagrams, photos, video and other
multimedia to explain their intervention.

4h

Who performed the procedure(s)

Operator experience (position on the learning curve for the technique if
established, specialisation and prior relevant training).

6-7

4i

Quality control

What measures were taken to reduce inter or intra-operator variation. What
measures were taken to ensure quality and consistency in the delivery of
the intervention e.g. independent observers, lymph node counts, etc

4

Post-intervention considerations

e.g. post-operative instructions and place of care. Important follow-up
measures - diagnostic and other test results. Future surveillance
requirements - e.g. imaging surveillance of endovascular aneurysm repair
(EVAR) or clinical exam/ultrasound of regional lymph nodes for skin cancer.

Results

5a

Participants

Report numbers involved and their characteristics (co-morbidities, tumour
staging, smoking status, etc).

9-10

5b

Changes

Any changes in the interventions during the course of the case series (how
has it evolved, been altered or tinkered with, what learning occurred, etc)
together with rationale and a diagram if appropriate. Degree of novelty for a
surgical technique/device should be mentioned and a comment on learning
curves should be made for new techniques/devices.

Not
Applicable

5c

Outcomes and follow-up

Clinician assessed and patient-reported outcomes (when appropriate)
should be stated with inclusion of the time periods at which assessed.
Relevant photographs/radiological images should be provided e.g. 12-
month follow-up.

9-10

5d

Intervention adherence/compliance and tolerability

How was this assessed. Describe loss to follow-up (express as a
percentage and a fraction) and any explanations for it.

Not
Applicable
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5e Complications and adverse or unanticipated events Not
Applicable
Described in detail and ideally categorised in accordance with the Clavien-
Dindo Classification. How they were prevented, mitigated, diagnosed and
managed. Blood loss, wound complications, re-exploration/revision surgery,
30-day post-op and long-term morbidity/mortality may need to be specified.
Discussion 6a Summarise key results 12
6b Discussion of relevance 12-16
Relevant literature, implications for clinical practice guidelines, how have
the indications for a new technique/device been refined and how do
outcomes compare with established therapies and the prevailing gold
standard should one exist and any relevant hypothesis generation.
6c Strengths and limitations of the study 15-16
6d The rationale for any conclusions? 12-15
Conclusions 7a State the key conclusions from the study 17
7b State what needs to be done next, further research with what study | 17
design.
Additional 8a State any conflicts of interest 20
Information
8b State any sources of funding 21

*We the auhors admit that we were unable to include the expression “case series” in the manuscript’s title

without seriously comprimizing its readability.

Study: Testicular Torsion Should Be Manually Detorsed at Diagnosis and Promptly Operated: A

Propensity Score Matched Analysis of the Influence of Interhospital Transfer and Surgical Wait Times on

Organ Surgical Salvage
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8/30/2020 RightsLink Printable License

BMJ PUBLISHING GROUP LTD. LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --
Aderivaldo Cabral Dias Filho ("You") and BMJ Publishing Group Ltd.
("BMJ Publishing Group Ltd.") consists of your license details and the
terms and conditions provided by BMJ Publishing Group Ltd. and
Copyright Clearance Center.

License Number 4899081264974

License date Aug 30, 2020

Licensed Content

Publisher BM]J Publishing Group Ltd.

Licensed Content
Publication

The BMJ

Licensed Content Title Torsion of the Testis: a Review of 58 Cases

Licensed Content
Author

W. R. Allan, R. B. Brown
Licensed Content Date Jun 4, 1966

Licensed Content
Volume

Type of Use Dissertation/Thesis

https://s100.copyright.com/AppDispatchServiet 1/5
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8/30/2020

Requestor type

Format

Portion

Number of
figure/table/extracts

Descriptionof
figure/table/extracts

Will you be
translating?

RightsLink Printable License

Individual

Print and electronic

Figure/table/extract

Figure 3, page 1397

Circulation/distribution 10

Title

Institution name

Expected presentation
date

Portions

Requestor Location

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e
Destor¢do Manual no Prognéstico Cirtirgico da
Torcdo Testicular

Universidade Estadual de Campinas

Oct 2020

Figure 3, page 1397

Aderivaldo Cabral Dias Filho
SQSW 300 bloco P ap 103

https://s100.copyright.com/AppDispatchServiet 2/5
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8/30/2020 RightsLink Printable License
Brasilia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas

Publisher Tax ID GB674738491

Total 0.00 USD

Terms and Conditions

BMJ Group Terms and Conditions for Permissions

When you submit your orderyou are subject to the terms and conditions set out below. You will also
haveagreed to the Copyright Clearance Center's ("CCC") terms and conditionsregarding billing and
payment https://s100.copyright.com/App/PaymentTermsAndConditions.jsp. CCC are acting as
the BMJ Publishing Group Limited's ("BMJ Group's") agent.

Subject to the terms set outherein, the BMJ Group hereby grants to you (the Licensee) a non-
exclusive,non-transferable licence to re-use material as detailed in your request forthis/those
purpose(s) only and in accordance with the following conditions:

1) Scope of Licence: Useof the Licensed Material(s) is restricted to the ways specified by you
duringthe order process and any additional use(s) outside of those specified in thatrequest, require a
further grant of permission.

2) Acknowledgement: Inall cases, due acknowledgement to the original publication with permission
fromthe BMJ Group should be stated adjacent to the reproduced Licensed Material. The format of
such acknowledgement should read as follows:

"Reproduced from [publicationtitle, author(s), volume number, page numbers, copyright notice year]
withpermission from BMJ Publishing Group Ltd."

3) Third Party Material:BMJ Group acknowledges to the best of its knowledge, it has the rights to
licenceyour reuse of the Licensed Material, subject always to the caveat thatimages/diagrams, tables
and other illustrative material included within, whichhave a separate copyright notice, are presumed
as excluded from the licence. Therefore,you should ensure that the Licensed Material you are
requesting is original toBMJ Group and does not carry the copyright of another entity (as credited
inthe published version). If the credit line on any part of the material you haverequested in any way
indicates that it was reprinted or adapted by BMJ Groupwith permission from another source, then
you should seek permission from thatsource directly to re-use the Licensed Material, as this is
outside of thelicence granted herein.

4) Altering/ModifyingMaterial: The text of any material for which a licence is granted may notbe
altered in any way without the prior express permission of the BMJ Group. Subject to Clause 3 above
however, single figure adaptations do not require BMJGroup's approval; however, the adaptation
should be credited as follows:

"Adapted by permission fromBMJ Publishing Group Limited. [publication title, author, volume
number, pagenumbers, copyright notice year]

5) Reservation of Rights:The BMJ Group reserves all rights not specifically granted in the
combinationof (i) the licence details provided by you and accepted in the course of thislicensing
transaction, (ii) these terms and conditions and (iii) CCC's Billing and Payment Terms and
Conditions.

6) Timing of Use: Firstuse of the Licensed Material must take place within 12 months of the grant
ofpermission.
https://s100.copyright.com/AppDispatchServiet 3/5



Anexos

223

8/30/2020 RightsLink Printable License

7). Creation of Contractand Termination: Once you have submitted an order via Rightslink and
thisis received by CCC, and subject to you completing accurate details of yourproposed use, this is
when a binding contract is in effect and our acceptanceoccurs. As you are ordering rights from a
periodical, to the fullest extentpermitted by law, you will have no right to cancel the contract from
this pointother than for BMJ Group's material breach or fraudulent misrepresentation oras otherwise
permitted under a statutory right. Payment must be made inaccordance with CCC's Billing and
Payment Terms and conditions. In the eventthat you breach any material condition of these terms
and condition or any of CCC's Billing and Payment Terms and Conditions, the license is
automatically terminated uponwritten notice from the BMJ Group or CCC or as otherwise provided
for in CCC's Billing and Payment Terms and Conditions, where these apply.. Continued use of
materials wherea licence has been terminated, as well as any use of the Licensed Materialsbeyond the
scope of an unrevoked licence, may constitute intellectual propertyrights infringement and BMJ
Group reserves the right to take any and all actionto protect its intellectual property rights in the
Licensed Materials.

8. Warranties: BMJGroup makes no express or implied representations or warranties with respect
tothe Licensed Material and to the fullest extent permitted by law this isprovided on an "as is" basis.
For the avoidance of doubt BMJ Group does notwarrant that the Licensed Material is accurate or fit
for any particularpurpose.

9. Limitation ofLiability: To the fullest extent permitted by law, the BMJ Group disclaimsall
liability for any indirect, consequential or incidental damages (includingwithout limitation, damages
for loss of profits, information or interruption)arising out of the use or inability to use the Licensed
Material or theinability to obtain additional rights to use the Licensed Material. To thefullest extent
permitted by law, the maximum aggregate liability of the BMJGroup for any claims, costs,
proceedings and demands for direct losses causedby BMJ Group's breaches of its obligations herein
shall be limited to twice theamount paid by you to CCC for the licence granted herein.

10. Indemnity: You hereby indemnify and holdharmless the BMJ Group and their
respective officers, directors, employees andagents, from and against any and all claims,
costs, proceeding or demands arisingout of your unauthorised use of the Licensed Material.

11. No Transfer of License: This licence ispersonal to you, and may not be assigned or
transferred by you without priorwritten consent from the BMJ Group or its authorised
agent(s). BMJ Groupmay assign or transfer any of its rights and obligations under this
Agreement,upon written notice to you.

12. No Amendment Except inWriting: This licence may not be amended except in a writing signed
by bothparties (or, in the case of BMJ Group, by CCC on the BMJ Group's behalf).

13. Objection to Contraryterms: BMJ Group hereby objects to any terms contained in any
purchaseorder, acknowledgment, check endorsement or other writing prepared by you,which terms
are inconsistent with these terms and conditions or CCC's Billing and Payment Terms and
Conditions. These terms and conditions, together with CCC's Billing and Payment Terms and
Conditions (which to the extent they are consistent areincorporated herein), comprise the entire
agreement between you and BMJ Group (and CCC) and the Licensee concerning this licensing
transaction. In the event ofany conflict between your obligations established by these terms and
conditionsand those established by CCC's Billing and Payment Terms and Conditions, theseterms
and conditions shall control.

14. Revocation: BMJGroup or CCC may, within 30 days of issuance of this licence, deny
thepermissions described in this licence at their sole discretion, for any reasonor no reason, with a
full refund payable to you should you have not been ableto exercise your rights in full. Notice of
such denial will be made using thecontact information provided by you. Failure to receive such
notice from BMJGroup or CCC will not, to the fullest extent permitted by law alter orinvalidate the
denial. For the fullest extent permitted by law in no event willBMJ Group or CCC be responsible or
liable for any costs, expenses or damageincurred by you as a result of a denial of your permission
request, other thana refund of the amount(s) paid by you to BMJ Group and/or CCC for denied
permissions.

15. Restrictions to thelicense:

https://s100.copyright.com/AppDispatchServiet

4/5



Anexos

224

8/30/2020 RightsLink Printable License

15.1 Promotion: BMJ Group will not give permission to reproduce infull or in part any
Licensed Material for use in the promotion of thefollowing:

a) non-medical products thatare harmful or potentially harmful to health: alcohol, baby milks and/or,
sunbeds

b) medical products that donot have a product license granted by the Medicines and Healthcare
productsRegulatory Agency (MHRA) or its international equivalents. Marketing of theproduct may
start only after data sheets have been released to members of themedical profession and must
conform to the marketing authorization contained inthe product license.

16.  Translation: This permission is granted for non-exclusive worldEnglish language
rights only unless explicitly stated in your licence. Iftranslation rights are granted, a
professional translator should be employedand the content should be reproduced word for
word preserving the integrity ofthe content.

17. General:Neither party shall be liable for failure, default or delay in performingits obligations
under this Licence, caused by a Force Majeure event which shallinclude any act of God, war, or
threatened war, act or threatened act ofterrorism, riot, strike, lockout, individual action, fire, flood,
drought,tempest or other event beyond the reasonable control of either party.

17.1  Inthe event that any provision of this Agreement is held to be invalid, theremainder of the
provisions shall continue in full force and effect.

17.2  Thereshall be no right whatsoever for any third party to enforce the terms andconditions of
this Agreement. The Parties hereby expressly wish to exclude theoperation of the Contracts (Rights
of Third Parties) Act 1999 and any otherlegislation which has this effect and is binding on this
agreement.

17.3  Tothe fullest extent permitted by law, this Licence will be governed by the lawsof England
and shall be governed and construed in accordance with the laws of England. Any action arising out
of or relating to this agreement shall be brought in courtssituated in England save where it is
necessary for BMJ Group for enforcement tobring proceedings to bring an action in an alternative
jurisdiction.

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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ELSEVIER LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --
Aderivaldo Cabral Dias Filho ("You") and Elsevier ("Elsevier") consists
of your license details and the terms and conditions provided by Elsevier
and Copyright Clearance Center.

License Number 4899031132224

License date Aug 30, 2020

Licensed Content

Publisher Elsevier

Licensed Content

Publication The Lancet

TORSION OF THE TESTICLE A Plea for
Diagnosis

Licensed Content Title

Licensed Content Author J.C. Angell
Licensed Content Date  Jan 5, 1963
Licensed Content Volume 281

Licensed Content Issue 7271
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Licensed Content Pages 3

Start Page 19

End Page 21

Type of Use reuse in a thesis/dissertation
Portion figures/tables/illustrations
Number of

figures/tables/illustrations 1
Format both print and electronic

Are you the author of this
Elsevier article?

No
Will you be translating? No

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e

Title ~ P s
Destor¢do Manual no Prognoéstico Cirurgico da
Torgdo Testicular

Institution name Universidade Estadual de Campinas

Expected presentation

Oct 2020
date
Portions Figure 1 in page 20
Requestor Location Aderivaldo Cabral Dias Filho
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Brasilia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas

Publisher Tax ID GB 494 6272 12

Total 0.00 USD

Terms and Conditions

INTRODUCTION

1. The publisher for this copyrighted material is Elsevier. By clicking
"accept" in connection with completing this licensing transaction, you
agree that the following terms and conditions apply to this transaction
(along with the Billing and Payment terms and conditions established by
Copyright Clearance Center, Inc. ("CCC"), at the time that you opened
your Rightslink account and that are available at any time at

GENERAL TERMS

2. Elsevier hereby grants you permission to reproduce the aforementioned
material subject to the terms and conditions indicated.

3. Acknowledgement: If any part of the material to be used (for example,
figures) has appeared in our publication with credit or acknowledgement
to another source, permission must also be sought from that source. If
such permission is not obtained then that material may not be included in
your publication/copies. Suitable acknowledgement to the source must be
made, either as a footnote or in a reference list at the end of your
publication, as follows:

"Reprinted from Publication title, Vol /edition number, Author(s), Title of
article / title of chapter, Pages No., Copyright (Year), with permission
from Elsevier [OR APPLICABLE SOCIETY COPYRIGHT OWNER]."
Also Lancet special credit - "Reprinted from The Lancet, Vol. number,
Author(s), Title of article, Pages No., Copyright (Year), with permission
from Elsevier."
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4. Reproduction of this material is confined to the purpose and/or media
for which permission is hereby given.

5. Altering/Modifying Material: Not Permitted. However figures and
illustrations may be altered/adapted minimally to serve your work. Any
other abbreviations, additions, deletions and/or any other alterations shall
be made only with prior written authorization of Elsevier Ltd. (Please
contact Elsevier’s permissions helpdesk here). No modifications can be
made to any Lancet figures/tables and they must be reproduced in full.

6. If the permission fee for the requested use of our material is waived in
this instance, please be advised that your future requests for Elsevier
materials may attract a fee.

7. Reservation of Rights: Publisher reserves all rights not specifically
granted in the combination of (i) the license details provided by you and
accepted in the course of this licensing transaction, (ii) these terms and
conditions and (iii) CCC's Billing and Payment terms and conditions.

8. License Contingent Upon Payment: While you may exercise the rights
licensed immediately upon issuance of the license at the end of the
licensing process for the transaction, provided that you have disclosed
complete and accurate details of your proposed use, no license is finally
effective unless and until full payment is received from you (either by
publisher or by CCC) as provided in CCC's Billing and Payment terms
and conditions. If full payment is not received on a timely basis, then any
license preliminarily granted shall be deemed automatically revoked and
shall be void as if never granted. Further, in the event that you breach any
of these terms and conditions or any of CCC's Billing and Payment terms
and conditions, the license is automatically revoked and shall be void as if
never granted. Use of materials as described in a revoked license, as well
as any use of the materials beyond the scope of an unrevoked license, may
constitute copyright infringement and publisher reserves the right to take
any and all action to protect its copyright in the materials.

9. Warranties: Publisher makes no representations or warranties with
respect to the licensed material.

10. Indemnity: You hereby indemnify and agree to hold harmless
publisher and CCC, and their respective officers, directors, employees and
agents, from and against any and all claims arising out of your use of the
licensed material other than as specifically authorized pursuant to this
license.

11. No Transfer of License: This license is personal to you and may not be
sublicensed, assigned, or transferred by you to any other person without
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publisher's written permission.

12. No Amendment Except in Writing: This license may not be amended
except in a writing signed by both parties (or, in the case of publisher, by
CCC on publisher's behalf).

13. Objection to Contrary Terms: Publisher hereby objects to any terms
contained in any purchase order, acknowledgment, check endorsement or
other writing prepared by you, which terms are inconsistent with these
terms and conditions or CCC's Billing and Payment terms and conditions.
These terms and conditions, together with CCC's Billing and Payment
terms and conditions (which are incorporated herein), comprise the entire
agreement between you and publisher (and CCC) concerning this
licensing transaction. In the event of any conflict between your
obligations established by these terms and conditions and those
established by CCC's Billing and Payment terms and conditions, these
terms and conditions shall control.

14. Revocation: Elsevier or Copyright Clearance Center may deny the
permissions described in this License at their sole discretion, for any
reason or no reason, with a full refund payable to you. Notice of such
denial will be made using the contact information provided by you.
Failure to receive such notice will not alter or invalidate the denial. In no
event will Elsevier or Copyright Clearance Center be responsible or liable
for any costs, expenses or damage incurred by you as a result of a denial
of your permission request, other than a refund of the amount(s) paid by
you to Elsevier and/or Copyright Clearance Center for denied
permissions.

LIMITED LICENSE
The following terms and conditions apply only to specific license types:

15. Translation: This permission is granted for non-exclusive world
English rights only unless your license was granted for translation rights.
If you licensed translation rights you may only translate this content into
the languages you requested. A professional translator must perform all
translations and reproduce the content word for word preserving the
integrity of the article.

16. Posting licensed content on any Website: The following terms and
conditions apply as follows: Licensing material from an Elsevier journal:
All content posted to the web site must maintain the copyright
information line on the bottom of each image; A hyper-text must be
included to the Homepage of the journal from which you are licensing at
http://www.sciencedirect.com/science/journal/xxxxx or the Elsevier
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homepage for books at http://www.elsevier.com; Central Storage: This
license does not include permission for a scanned version of the material
to be stored in a central repository such as that provided by
Heron/XanEdu.

Licensing material from an Elsevier book: A hyper-text link must be
included to the Elsevier homepage at http://www.elsevier.com . All
content posted to the web site must maintain the copyright information
line on the bottom of each image.

Posting licensed content on Electronic reserve: In addition to the above
the following clauses are applicable: The web site must be password-
protected and made available only to bona fide students registered on a
relevant course. This permission is granted for 1 year only. You may
obtain a new license for future website posting.

17. For journal authors: the following clauses are applicable in addition
to the above:

Preprints:

A preprint is an author's own write-up of research results and analysis, it
has not been peer-reviewed, nor has it had any other value added to it by a
publisher (such as formatting, copyright, technical enhancement etc.).

Authors can share their preprints anywhere at any time. Preprints should
not be added to or enhanced in any way in order to appear more like, or to
substitute for, the final versions of articles however authors can update
their preprints on arXiv or RePEc with their Accepted Author Manuscript
(see below).

If accepted for publication, we encourage authors to link from the preprint
to their formal publication via its DOI. Millions of researchers have
access to the formal publications on ScienceDirect, and so links will help
users to find, access, cite and use the best available version. Please note
that Cell Press, The Lancet and some society-owned have different
preprint policies. Information on these policies is available on the journal
homepage.

Accepted Author Manuscripts: An accepted author manuscript is the
manuscript of an article that has been accepted for publication and which
typically includes author-incorporated changes suggested during
submission, peer review and editor-author communications.

Authors can share their accepted author manuscript:
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¢ immediately
o via their non-commercial person homepage or blog
o by updating a preprint in arXiv or RePEc with the accepted
manuscript
o via their research institute or institutional repository for internal
institutional uses or as part of an invitation-only research
collaboration work-group
o directly by providing copies to their students or to research
collaborators for their personal use
o for private scholarly sharing as part of an invitation-only work
group on commercial sites with which Elsevier has an
agreement
¢ After the embargo period
o via non-commercial hosting platforms such as their institutional
repository
o via commercial sites with which Elsevier has an agreement

In all cases accepted manuscripts should:

e link to the formal publication via its DOI

¢ bear a CC-BY-NC-ND license - this is easy to do

« if aggregated with other manuscripts, for example in a repository or
other site, be shared in alignment with our hosting policy not be
added to or enhanced in any way to appear more like, or to substitute
for, the published journal article.

Published journal article (JPA): A published journal article (PJA) is the
definitive final record of published research that appears or will appear in
the journal and embodies all value-adding publishing activities including
peer review co-ordination, copy-editing, formatting, (if relevant)
pagination and online enrichment.

Policies for sharing publishing journal articles differ for subscription and
gold open access articles:

Subscription Articles: If you are an author, please share a link to your
article rather than the full-text. Millions of researchers have access to the
formal publications on ScienceDirect, and so links will help your users to
find, access, cite, and use the best available version.

Theses and dissertations which contain embedded PJAs as part of the
formal submission can be posted publicly by the awarding institution with
DOI links back to the formal publications on ScienceDirect.

If you are affiliated with a library that subscribes to ScienceDirect you
have additional private sharing rights for others' research accessed under
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that agreement. This includes use for classroom teaching and internal
training at the institution (including use in course packs and courseware
programs), and inclusion of the article for grant funding purposes.

Gold Open Access Articles: May be shared according to the author-
selected end-user license and should contain a CrossMark logo, the end
user license, and a DOI link to the formal publication on ScienceDirect.

Please refer to Elsevier's posting policy, for further information.

18. For book authors the following clauses are applicable in addition to
the above: Authors are permitted to place a brief summary of their work
online only. You are not allowed to download and post the published
electronic version of your chapter, nor may you scan the printed edition to
create an electronic version. Posting to a repository: Authors are
permitted to post a summary of their chapter only in their institution's
repository.

19. Thesis/Dissertation: If your license is for use in a thesis/dissertation
your thesis may be submitted to your institution in either print or
electronic form. Should your thesis be published commercially, please
reapply for permission. These requirements include permission for the
Library and Archives of Canada to supply single copies, on demand, of
the complete thesis and include permission for Proquest/UMI to supply
single copies, on demand, of the complete thesis. Should your thesis be
published commercially, please reapply for permission. Theses and
dissertations which contain embedded PJAs as part of the formal
submission can be posted publicly by the awarding institution with DOI
links back to the formal publications on ScienceDirect.

Elsevier Open Access Terms and Conditions

You can publish open access with Elsevier in hundreds of open access
journals or in nearly 2000 established subscription journals that support
open access publishing. Permitted third party re-use of these open access
articles is defined by the author's choice of Creative Commons user
license. See our open access license policy for more information.

Terms & Conditions applicable to all Open Access articles published
with Elsevier:

Any reuse of the article must not represent the author as endorsing the
adaptation of the article nor should the article be modified in such a way
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as to damage the author's honour or reputation. If any changes have been
made, such changes must be clearly indicated.

The author(s) must be appropriately credited and we ask that you include
the end user license and a DOI link to the formal publication on
ScienceDirect.

If any part of the material to be used (for example, figures) has appeared
in our publication with credit or acknowledgement to another source it is
the responsibility of the user to ensure their reuse complies with the terms
and conditions determined by the rights holder.

Additional Terms & Conditions applicable to each Creative
Commons user license:

CC BY: The CC-BY license allows users to copy, to create extracts,
abstracts and new works from the Article, to alter and revise the Article
and to make commercial use of the Article (including reuse and/or resale
of the Article by commercial entities), provided the user gives appropriate
credit (with a link to the formal publication through the relevant DOI),
provides a link to the license, indicates if changes were made and the
licensor is not represented as endorsing the use made of the work. The full
details of the license are available at
http://creativecommons.org/licenses/by/4.0.

CC BY NC SA: The CC BY-NC-SA license allows users to copy, to
create extracts, abstracts and new works from the Article, to alter and
revise the Article, provided this is not done for commercial purposes, and
that the user gives appropriate credit (with a link to the formal publication
through the relevant DOI), provides a link to the license, indicates if
changes were made and the licensor is not represented as endorsing the
use made of the work. Further, any new works must be made available on
the same conditions. The full details of the license are available at
http://creativecommons.org/licenses/by-nc-sa/4.0.

CC BY NC ND: The CC BY-NC-ND license allows users to copy and
distribute the Article, provided this is not done for commercial purposes
and further does not permit distribution of the Article if it is changed or
edited in any way, and provided the user gives appropriate credit (with a
link to the formal publication through the relevant DOI), provides a link
to the license, and that the licensor is not represented as endorsing the use
made of the work. The full details of the license are available at
http://creativecommons.org/licenses/by-nc-nd/4.0. Any commercial reuse
of Open Access articles published with a CC BY NC SA or CC BY NC
ND license requires permission from Elsevier and will be subject to a fee.
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Commercial reuse includes:
¢ Associating advertising with the full text of the Article
¢ Charging fees for document delivery or access
e Article aggregation
e Systematic distribution via e-mail lists or share buttons

Posting or linking by commercial companies for use by customers of
those companies.

20. Other Conditions:

v1.10

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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ELSEVIER LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --

Aderivaldo Cabral Dias Filho ("You") and Elsevier ("Elsevier") consists

of your license details and the terms and conditions provided by Elsevier
and Copyright Clearance Center.

License Number 4899040798894

License date Aug 30, 2020

Licensed Content

Publisher Elsevier

Licensed Content
Publication

Urology

Licensed Content Title  Torsion of spermatic cord

Licensed Content Author Robert E. Donohue,William L.F. Utley
Licensed Content Date  Jan 1, 1978

Licensed Content Volume 11

Licensed Content Issue 1

Licensed Content Pages 4
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Start Page 33
End Page 36
Type of Use reuse in a thesis/dissertation
Portion figures/tables/illustrations
Number of

figures/tables/illustrations 1
Format both print and electronic

Are you the author of this
Elsevier article?

No
Will you be translating? No

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e

Title ~ P AP
Destor¢do Manual no Prognéstico Cirtirgico da
Torgao Testicular

Institution name Universidade Estadual de Campinas

Expected presentation

Oct 2020
date
Portions Figure 2 in page 34
Requestor Location Aderivaldo Cabral Dias Filho

SQSW 300 bloco P ap 103
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Brasilia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas

Publisher Tax ID GB 494 6272 12

Total 0.00 USD

Terms and Conditions

INTRODUCTION

1. The publisher for this copyrighted material is Elsevier. By clicking
"accept"” in connection with completing this licensing transaction, you
agree that the following terms and conditions apply to this transaction
(along with the Billing and Payment terms and conditions established by
Copyright Clearance Center, Inc. ("CCC"), at the time that you opened
your Rightslink account and that are available at any time at

GENERAL TERMS

2. Elsevier hereby grants you permission to reproduce the aforementioned
material subject to the terms and conditions indicated.

3. Acknowledgement: If any part of the material to be used (for example,
figures) has appeared in our publication with credit or acknowledgement
to another source, permission must also be sought from that source. If
such permission is not obtained then that material may not be included in
your publication/copies. Suitable acknowledgement to the source must be
made, either as a footnote or in a reference list at the end of your
publication, as follows:

"Reprinted from Publication title, Vol /edition number, Author(s), Title of
article / title of chapter, Pages No., Copyright (Year), with permission
from Elsevier [OR APPLICABLE SOCIETY COPYRIGHT OWNER]."
Also Lancet special credit - "Reprinted from The Lancet, Vol. number,
Author(s), Title of article, Pages No., Copyright (Year), with permission
from Elsevier."
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4. Reproduction of this material is confined to the purpose and/or media
for which permission is hereby given.

5. Altering/Modifying Material: Not Permitted. However figures and
illustrations may be altered/adapted minimally to serve your work. Any
other abbreviations, additions, deletions and/or any other alterations shall
be made only with prior written authorization of Elsevier Ltd. (Please
contact Elsevier’s permissions helpdesk here). No modifications can be
made to any Lancet figures/tables and they must be reproduced in full.

6. If the permission fee for the requested use of our material is waived in
this instance, please be advised that your future requests for Elsevier
materials may attract a fee.

7. Reservation of Rights: Publisher reserves all rights not specifically
granted in the combination of (i) the license details provided by you and
accepted in the course of this licensing transaction, (ii) these terms and
conditions and (iii) CCC's Billing and Payment terms and conditions.

8. License Contingent Upon Payment: While you may exercise the rights
licensed immediately upon issuance of the license at the end of the
licensing process for the transaction, provided that you have disclosed
complete and accurate details of your proposed use, no license is finally
effective unless and until full payment is received from you (either by
publisher or by CCC) as provided in CCC's Billing and Payment terms
and conditions. If full payment is not received on a timely basis, then any
license preliminarily granted shall be deemed automatically revoked and
shall be void as if never granted. Further, in the event that you breach any
of these terms and conditions or any of CCC's Billing and Payment terms
and conditions, the license is automatically revoked and shall be void as if
never granted. Use of materials as described in a revoked license, as well
as any use of the materials beyond the scope of an unrevoked license, may
constitute copyright infringement and publisher reserves the right to take
any and all action to protect its copyright in the materials.

9. Warranties: Publisher makes no representations or warranties with
respect to the licensed material.

10. Indemnity: You hereby indemnify and agree to hold harmless
publisher and CCC, and their respective officers, directors, employees and
agents, from and against any and all claims arising out of your use of the
licensed material other than as specifically authorized pursuant to this
license.

11. No Transfer of License: This license is personal to you and may not be
sublicensed, assigned, or transferred by you to any other person without
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publisher's written permission.

12. No Amendment Except in Writing: This license may not be amended
except in a writing signed by both parties (or, in the case of publisher, by
CCC on publisher's behalf).

13. Objection to Contrary Terms: Publisher hereby objects to any terms
contained in any purchase order, acknowledgment, check endorsement or
other writing prepared by you, which terms are inconsistent with these
terms and conditions or CCC's Billing and Payment terms and conditions.
These terms and conditions, together with CCC's Billing and Payment
terms and conditions (which are incorporated herein), comprise the entire
agreement between you and publisher (and CCC) concerning this
licensing transaction. In the event of any conflict between your
obligations established by these terms and conditions and those
established by CCC's Billing and Payment terms and conditions, these
terms and conditions shall control.

14. Revocation: Elsevier or Copyright Clearance Center may deny the
permissions described in this License at their sole discretion, for any
reason or no reason, with a full refund payable to you. Notice of such
denial will be made using the contact information provided by you.
Failure to receive such notice will not alter or invalidate the denial. In no
event will Elsevier or Copyright Clearance Center be responsible or liable
for any costs, expenses or damage incurred by you as a result of a denial
of your permission request, other than a refund of the amount(s) paid by
you to Elsevier and/or Copyright Clearance Center for denied
permissions.

LIMITED LICENSE
The following terms and conditions apply only to specific license types:

15. Translation: This permission is granted for non-exclusive world
English rights only unless your license was granted for translation rights.
If you licensed translation rights you may only translate this content into
the languages you requested. A professional translator must perform all
translations and reproduce the content word for word preserving the
integrity of the article.

16. Posting licensed content on any Website: The following terms and
conditions apply as follows: Licensing material from an Elsevier journal:
All content posted to the web site must maintain the copyright
information line on the bottom of each image; A hyper-text must be
included to the Homepage of the journal from which you are licensing at
http://www.sciencedirect.com/science/journal/xxxxx or the Elsevier
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homepage for books at http://www.elsevier.com; Central Storage: This
license does not include permission for a scanned version of the material
to be stored in a central repository such as that provided by
Heron/XanEdu.

Licensing material from an Elsevier book: A hyper-text link must be
included to the Elsevier homepage at http://www.elsevier.com . All
content posted to the web site must maintain the copyright information
line on the bottom of each image.

Posting licensed content on Electronic reserve: In addition to the above
the following clauses are applicable: The web site must be password-
protected and made available only to bona fide students registered on a
relevant course. This permission is granted for 1 year only. You may
obtain a new license for future website posting.

17. For journal authors: the following clauses are applicable in addition
to the above:

Preprints:

A preprint is an author's own write-up of research results and analysis, it
has not been peer-reviewed, nor has it had any other value added to it by a
publisher (such as formatting, copyright, technical enhancement etc.).

Authors can share their preprints anywhere at any time. Preprints should
not be added to or enhanced in any way in order to appear more like, or to
substitute for, the final versions of articles however authors can update
their preprints on arXiv or RePEc with their Accepted Author Manuscript
(see below).

If accepted for publication, we encourage authors to link from the preprint
to their formal publication via its DOI. Millions of researchers have
access to the formal publications on ScienceDirect, and so links will help
users to find, access, cite and use the best available version. Please note
that Cell Press, The Lancet and some society-owned have different
preprint policies. Information on these policies is available on the journal
homepage.

Accepted Author Manuscripts: An accepted author manuscript is the
manuscript of an article that has been accepted for publication and which
typically includes author-incorporated changes suggested during
submission, peer review and editor-author communications.

Authors can share their accepted author manuscript:
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¢ immediately
o via their non-commercial person homepage or blog
o by updating a preprint in arXiv or RePEc with the accepted
manuscript
o via their research institute or institutional repository for internal
institutional uses or as part of an invitation-only research
collaboration work-group
o directly by providing copies to their students or to research
collaborators for their personal use
o for private scholarly sharing as part of an invitation-only work
group on commercial sites with which Elsevier has an
agreement
¢ After the embargo period
o via non-commercial hosting platforms such as their institutional
repository
o via commercial sites with which Elsevier has an agreement

In all cases accepted manuscripts should:

e link to the formal publication via its DOI

¢ bear a CC-BY-NC-ND license - this is easy to do

« if aggregated with other manuscripts, for example in a repository or
other site, be shared in alignment with our hosting policy not be
added to or enhanced in any way to appear more like, or to substitute
for, the published journal article.

Published journal article (JPA): A published journal article (PJA) is the
definitive final record of published research that appears or will appear in
the journal and embodies all value-adding publishing activities including
peer review co-ordination, copy-editing, formatting, (if relevant)
pagination and online enrichment.

Policies for sharing publishing journal articles differ for subscription and
gold open access articles:

Subscription Articles: If you are an author, please share a link to your
article rather than the full-text. Millions of researchers have access to the
formal publications on ScienceDirect, and so links will help your users to
find, access, cite, and use the best available version.

Theses and dissertations which contain embedded PJAs as part of the
formal submission can be posted publicly by the awarding institution with
DOI links back to the formal publications on ScienceDirect.

If you are affiliated with a library that subscribes to ScienceDirect you
have additional private sharing rights for others' research accessed under
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that agreement. This includes use for classroom teaching and internal
training at the institution (including use in course packs and courseware
programs), and inclusion of the article for grant funding purposes.

Gold Open Access Articles: May be shared according to the author-
selected end-user license and should contain a CrossMark logo, the end
user license, and a DOI link to the formal publication on ScienceDirect.

Please refer to Elsevier's posting policy, for further information.

18. For book authors the following clauses are applicable in addition to
the above: Authors are permitted to place a brief summary of their work
online only. You are not allowed to download and post the published
electronic version of your chapter, nor may you scan the printed edition to
create an electronic version. Posting to a repository: Authors are
permitted to post a summary of their chapter only in their institution's
repository.

19. Thesis/Dissertation: If your license is for use in a thesis/dissertation
your thesis may be submitted to your institution in either print or
electronic form. Should your thesis be published commercially, please
reapply for permission. These requirements include permission for the
Library and Archives of Canada to supply single copies, on demand, of
the complete thesis and include permission for Proquest/UMI to supply
single copies, on demand, of the complete thesis. Should your thesis be
published commercially, please reapply for permission. Theses and
dissertations which contain embedded PJAs as part of the formal
submission can be posted publicly by the awarding institution with DOI
links back to the formal publications on ScienceDirect.

Elsevier Open Access Terms and Conditions

You can publish open access with Elsevier in hundreds of open access
journals or in nearly 2000 established subscription journals that support
open access publishing. Permitted third party re-use of these open access
articles is defined by the author's choice of Creative Commons user
license. See our open access license policy for more information.

Terms & Conditions applicable to all Open Access articles published
with Elsevier:

Any reuse of the article must not represent the author as endorsing the
adaptation of the article nor should the article be modified in such a way
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as to damage the author's honour or reputation. If any changes have been
made, such changes must be clearly indicated.

The author(s) must be appropriately credited and we ask that you include
the end user license and a DOI link to the formal publication on
ScienceDirect.

If any part of the material to be used (for example, figures) has appeared
in our publication with credit or acknowledgement to another source it is
the responsibility of the user to ensure their reuse complies with the terms
and conditions determined by the rights holder.

Additional Terms & Conditions applicable to each Creative
Commons user license:

CC BY: The CC-BY license allows users to copy, to create extracts,
abstracts and new works from the Article, to alter and revise the Article
and to make commercial use of the Article (including reuse and/or resale
of the Article by commercial entities), provided the user gives appropriate
credit (with a link to the formal publication through the relevant DOI),
provides a link to the license, indicates if changes were made and the
licensor is not represented as endorsing the use made of the work. The full
details of the license are available at
http://creativecommons.org/licenses/by/4.0.

CC BY NC SA: The CC BY-NC-SA license allows users to copy, to
create extracts, abstracts and new works from the Article, to alter and
revise the Article, provided this is not done for commercial purposes, and
that the user gives appropriate credit (with a link to the formal publication
through the relevant DOI), provides a link to the license, indicates if
changes were made and the licensor is not represented as endorsing the
use made of the work. Further, any new works must be made available on
the same conditions. The full details of the license are available at
http://creativecommons.org/licenses/by-nc-sa/4.0.

CC BY NC ND: The CC BY-NC-ND license allows users to copy and
distribute the Article, provided this is not done for commercial purposes
and further does not permit distribution of the Article if it is changed or
edited in any way, and provided the user gives appropriate credit (with a
link to the formal publication through the relevant DOI), provides a link
to the license, and that the licensor is not represented as endorsing the use
made of the work. The full details of the license are available at
http://creativecommons.org/licenses/by-nc-nd/4.0. Any commercial reuse
of Open Access articles published with a CC BY NC SA or CC BY NC
ND license requires permission from Elsevier and will be subject to a fee.
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Commercial reuse includes:
¢ Associating advertising with the full text of the Article
¢ Charging fees for document delivery or access
e Article aggregation
e Systematic distribution via e-mail lists or share buttons

Posting or linking by commercial companies for use by customers of
those companies.

20. Other Conditions:

v1.10

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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ELSEVIER LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --

Aderivaldo Cabral Dias Filho ("You") and Elsevier ("Elsevier") consists

of your license details and the terms and conditions provided by Elsevier
and Copyright Clearance Center.

License Number 4899011107162

License date Aug 30, 2020

Licensed Content

Publisher Elsevier

Licensed Content
Publication

The Lancet
Licensed Content Title A CASE OF TORSION OF THE TESTICLE.
Licensed Content Author R.M. Going
Licensed Content Date  Feb 10, 1906
Licensed Content Volume 167

Licensed Content Issue 4302

Licensed Content Pages 2
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Start Page 370
End Page 371
Type of Use reuse in a thesis/dissertation
Portion figures/tables/illustrations
Number of

figures/tables/illustrations 6
Format both print and electronic

Are you the author of this
Elsevier article?

No
Will you be translating? No

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e

Title ~ P AP
Destor¢do Manual no Prognéstico Cirtirgico da
Torgao Testicular

Institution name Universidade Estadual de Campinas

Expected presentation

Oct 2020
date
Portions Figures 1 to 6 in page 371
Requestor Location Aderivaldo Cabral Dias Filho, MD

SQSW 300 bloco P ap 103
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Brasilia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas

Publisher Tax ID GB 494 6272 12

Total 0.00 USD

Terms and Conditions

INTRODUCTION

1. The publisher for this copyrighted material is Elsevier. By clicking
"accept"” in connection with completing this licensing transaction, you
agree that the following terms and conditions apply to this transaction
(along with the Billing and Payment terms and conditions established by
Copyright Clearance Center, Inc. ("CCC"), at the time that you opened
your Rightslink account and that are available at any time at

GENERAL TERMS

2. Elsevier hereby grants you permission to reproduce the aforementioned
material subject to the terms and conditions indicated.

3. Acknowledgement: If any part of the material to be used (for example,
figures) has appeared in our publication with credit or acknowledgement
to another source, permission must also be sought from that source. If
such permission is not obtained then that material may not be included in
your publication/copies. Suitable acknowledgement to the source must be
made, either as a footnote or in a reference list at the end of your
publication, as follows:

"Reprinted from Publication title, Vol /edition number, Author(s), Title of
article / title of chapter, Pages No., Copyright (Year), with permission
from Elsevier [OR APPLICABLE SOCIETY COPYRIGHT OWNER]."
Also Lancet special credit - "Reprinted from The Lancet, Vol. number,
Author(s), Title of article, Pages No., Copyright (Year), with permission
from Elsevier."
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4. Reproduction of this material is confined to the purpose and/or media
for which permission is hereby given.

5. Altering/Modifying Material: Not Permitted. However figures and
illustrations may be altered/adapted minimally to serve your work. Any
other abbreviations, additions, deletions and/or any other alterations shall
be made only with prior written authorization of Elsevier Ltd. (Please
contact Elsevier’s permissions helpdesk here). No modifications can be
made to any Lancet figures/tables and they must be reproduced in full.

6. If the permission fee for the requested use of our material is waived in
this instance, please be advised that your future requests for Elsevier
materials may attract a fee.

7. Reservation of Rights: Publisher reserves all rights not specifically
granted in the combination of (i) the license details provided by you and
accepted in the course of this licensing transaction, (ii) these terms and
conditions and (iii) CCC's Billing and Payment terms and conditions.

8. License Contingent Upon Payment: While you may exercise the rights
licensed immediately upon issuance of the license at the end of the
licensing process for the transaction, provided that you have disclosed
complete and accurate details of your proposed use, no license is finally
effective unless and until full payment is received from you (either by
publisher or by CCC) as provided in CCC's Billing and Payment terms
and conditions. If full payment is not received on a timely basis, then any
license preliminarily granted shall be deemed automatically revoked and
shall be void as if never granted. Further, in the event that you breach any
of these terms and conditions or any of CCC's Billing and Payment terms
and conditions, the license is automatically revoked and shall be void as if
never granted. Use of materials as described in a revoked license, as well
as any use of the materials beyond the scope of an unrevoked license, may
constitute copyright infringement and publisher reserves the right to take
any and all action to protect its copyright in the materials.

9. Warranties: Publisher makes no representations or warranties with
respect to the licensed material.

10. Indemnity: You hereby indemnify and agree to hold harmless
publisher and CCC, and their respective officers, directors, employees and
agents, from and against any and all claims arising out of your use of the
licensed material other than as specifically authorized pursuant to this
license.

11. No Transfer of License: This license is personal to you and may not be
sublicensed, assigned, or transferred by you to any other person without
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publisher's written permission.

12. No Amendment Except in Writing: This license may not be amended
except in a writing signed by both parties (or, in the case of publisher, by
CCC on publisher's behalf).

13. Objection to Contrary Terms: Publisher hereby objects to any terms
contained in any purchase order, acknowledgment, check endorsement or
other writing prepared by you, which terms are inconsistent with these
terms and conditions or CCC's Billing and Payment terms and conditions.
These terms and conditions, together with CCC's Billing and Payment
terms and conditions (which are incorporated herein), comprise the entire
agreement between you and publisher (and CCC) concerning this
licensing transaction. In the event of any conflict between your
obligations established by these terms and conditions and those
established by CCC's Billing and Payment terms and conditions, these
terms and conditions shall control.

14. Revocation: Elsevier or Copyright Clearance Center may deny the
permissions described in this License at their sole discretion, for any
reason or no reason, with a full refund payable to you. Notice of such
denial will be made using the contact information provided by you.
Failure to receive such notice will not alter or invalidate the denial. In no
event will Elsevier or Copyright Clearance Center be responsible or liable
for any costs, expenses or damage incurred by you as a result of a denial
of your permission request, other than a refund of the amount(s) paid by
you to Elsevier and/or Copyright Clearance Center for denied
permissions.

LIMITED LICENSE
The following terms and conditions apply only to specific license types:

15. Translation: This permission is granted for non-exclusive world
English rights only unless your license was granted for translation rights.
If you licensed translation rights you may only translate this content into
the languages you requested. A professional translator must perform all
translations and reproduce the content word for word preserving the
integrity of the article.

16. Posting licensed content on any Website: The following terms and
conditions apply as follows: Licensing material from an Elsevier journal:
All content posted to the web site must maintain the copyright
information line on the bottom of each image; A hyper-text must be
included to the Homepage of the journal from which you are licensing at
http://www.sciencedirect.com/science/journal/xxxxx or the Elsevier
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homepage for books at http://www.elsevier.com; Central Storage: This
license does not include permission for a scanned version of the material
to be stored in a central repository such as that provided by
Heron/XanEdu.

Licensing material from an Elsevier book: A hyper-text link must be
included to the Elsevier homepage at http://www.elsevier.com . All
content posted to the web site must maintain the copyright information
line on the bottom of each image.

Posting licensed content on Electronic reserve: In addition to the above
the following clauses are applicable: The web site must be password-
protected and made available only to bona fide students registered on a
relevant course. This permission is granted for 1 year only. You may
obtain a new license for future website posting.

17. For journal authors: the following clauses are applicable in addition
to the above:

Preprints:

A preprint is an author's own write-up of research results and analysis, it
has not been peer-reviewed, nor has it had any other value added to it by a
publisher (such as formatting, copyright, technical enhancement etc.).

Authors can share their preprints anywhere at any time. Preprints should
not be added to or enhanced in any way in order to appear more like, or to
substitute for, the final versions of articles however authors can update
their preprints on arXiv or RePEc with their Accepted Author Manuscript
(see below).

If accepted for publication, we encourage authors to link from the preprint
to their formal publication via its DOI. Millions of researchers have
access to the formal publications on ScienceDirect, and so links will help
users to find, access, cite and use the best available version. Please note
that Cell Press, The Lancet and some society-owned have different
preprint policies. Information on these policies is available on the journal
homepage.

Accepted Author Manuscripts: An accepted author manuscript is the
manuscript of an article that has been accepted for publication and which
typically includes author-incorporated changes suggested during
submission, peer review and editor-author communications.

Authors can share their accepted author manuscript:
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e immediately
o via their non-commercial person homepage or blog
o by updating a preprint in arXiv or RePEc with the accepted
manuscript
o via their research institute or institutional repository for internal
institutional uses or as part of an invitation-only research
collaboration work-group
o directly by providing copies to their students or to research
collaborators for their personal use
o for private scholarly sharing as part of an invitation-only work
group on commercial sites with which Elsevier has an
agreement
¢ After the embargo period
o via non-commercial hosting platforms such as their institutional
repository
o via commercial sites with which Elsevier has an agreement

In all cases accepted manuscripts should:

e link to the formal publication via its DOI

¢ bear a CC-BY-NC-ND license - this is easy to do

« if aggregated with other manuscripts, for example in a repository or
other site, be shared in alignment with our hosting policy not be
added to or enhanced in any way to appear more like, or to substitute
for, the published journal article.

Published journal article (JPA): A published journal article (PJA) is the
definitive final record of published research that appears or will appear in
the journal and embodies all value-adding publishing activities including
peer review co-ordination, copy-editing, formatting, (if relevant)
pagination and online enrichment.

Policies for sharing publishing journal articles differ for subscription and
gold open access articles:

Subscription Articles: If you are an author, please share a link to your
article rather than the full-text. Millions of researchers have access to the
formal publications on ScienceDirect, and so links will help your users to
find, access, cite, and use the best available version.

Theses and dissertations which contain embedded PJAs as part of the
formal submission can be posted publicly by the awarding institution with
DOI links back to the formal publications on ScienceDirect.

If you are affiliated with a library that subscribes to ScienceDirect you
have additional private sharing rights for others' research accessed under
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that agreement. This includes use for classroom teaching and internal
training at the institution (including use in course packs and courseware
programs), and inclusion of the article for grant funding purposes.

Gold Open Access Articles: May be shared according to the author-
selected end-user license and should contain a CrossMark logo, the end
user license, and a DOI link to the formal publication on ScienceDirect.

Please refer to Elsevier's posting policy, for further information.

18. For book authors the following clauses are applicable in addition to
the above: Authors are permitted to place a brief summary of their work
online only. You are not allowed to download and post the published
electronic version of your chapter, nor may you scan the printed edition to
create an electronic version. Posting to a repository: Authors are
permitted to post a summary of their chapter only in their institution's
repository.

19. Thesis/Dissertation: If your license is for use in a thesis/dissertation
your thesis may be submitted to your institution in either print or
electronic form. Should your thesis be published commercially, please
reapply for permission. These requirements include permission for the
Library and Archives of Canada to supply single copies, on demand, of
the complete thesis and include permission for Proquest/UMI to supply
single copies, on demand, of the complete thesis. Should your thesis be
published commercially, please reapply for permission. Theses and
dissertations which contain embedded PJAs as part of the formal
submission can be posted publicly by the awarding institution with DOI
links back to the formal publications on ScienceDirect.

Elsevier Open Access Terms and Conditions

You can publish open access with Elsevier in hundreds of open access
journals or in nearly 2000 established subscription journals that support
open access publishing. Permitted third party re-use of these open access
articles is defined by the author's choice of Creative Commons user
license. See our open access license policy for more information.

Terms & Conditions applicable to all Open Access articles published
with Elsevier:

Any reuse of the article must not represent the author as endorsing the
adaptation of the article nor should the article be modified in such a way
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as to damage the author's honour or reputation. If any changes have been
made, such changes must be clearly indicated.

The author(s) must be appropriately credited and we ask that you include
the end user license and a DOI link to the formal publication on
ScienceDirect.

If any part of the material to be used (for example, figures) has appeared
in our publication with credit or acknowledgement to another source it is
the responsibility of the user to ensure their reuse complies with the terms
and conditions determined by the rights holder.

Additional Terms & Conditions applicable to each Creative
Commons user license:

CC BY: The CC-BY license allows users to copy, to create extracts,
abstracts and new works from the Article, to alter and revise the Article
and to make commercial use of the Article (including reuse and/or resale
of the Article by commercial entities), provided the user gives appropriate
credit (with a link to the formal publication through the relevant DOI),
provides a link to the license, indicates if changes were made and the
licensor is not represented as endorsing the use made of the work. The full
details of the license are available at
http://creativecommons.org/licenses/by/4.0.

CC BY NC SA: The CC BY-NC-SA license allows users to copy, to
create extracts, abstracts and new works from the Article, to alter and
revise the Article, provided this is not done for commercial purposes, and
that the user gives appropriate credit (with a link to the formal publication
through the relevant DOI), provides a link to the license, indicates if
changes were made and the licensor is not represented as endorsing the
use made of the work. Further, any new works must be made available on
the same conditions. The full details of the license are available at
http://creativecommons.org/licenses/by-nc-sa/4.0.

CC BY NC ND: The CC BY-NC-ND license allows users to copy and
distribute the Article, provided this is not done for commercial purposes
and further does not permit distribution of the Article if it is changed or
edited in any way, and provided the user gives appropriate credit (with a
link to the formal publication through the relevant DOI), provides a link
to the license, and that the licensor is not represented as endorsing the use
made of the work. The full details of the license are available at
http://creativecommons.org/licenses/by-nc-nd/4.0. Any commercial reuse
of Open Access articles published with a CC BY NC SA or CC BY NC
ND license requires permission from Elsevier and will be subject to a fee.
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Commercial reuse includes:
¢ Associating advertising with the full text of the Article
¢ Charging fees for document delivery or access
e Article aggregation
e Systematic distribution via e-mail lists or share buttons

Posting or linking by commercial companies for use by customers of
those companies.

20. Other Conditions:

v1.10

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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JOHN WILEY AND SONS LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --
Aderivaldo Cabral Dias Filho ("You") and John Wiley and Sons ("John
Wiley and Sons") consists of your license details and the terms and
conditions provided by John Wiley and Sons and Copyright Clearance
Center.

License

Number 4899051384374

License date Aug 30, 2020

Licensed
Content John Wiley and Sons
Publisher
Licensed
Content BJU International
Publication
Licensed THE DISTRIBUTION OF THE TESTICULAR ARTERY
... (INTERNAL SPERMATIC ARTERY) TO THE HUMAN
Content Title
TESTIS
Licensed
Content A. E. BARCLAY, R. G. HARRISON
Author

Licensed Nov 26, 2008
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Content Date

Licensed
Content
Volume

Licensed
Content
Issue

Licensed
Content
Pages

Type of use

Requestor
type

Format

Portion

Number of

figures/tables

Will you be
translating?

Title

Institution
name

RightsLink Printable License

20

10

Dissertation/Thesis

University/Academic

Print and electronic

Figure/table

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e Destorcao
Manual no Progndstico Cirdrgico da Tor¢do Testicular

Universidade Estadual de Campinas
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Expected
presentation Oct 2020
date

Portions Figure 16, page 59; Figure 21, page 63

Aderivaldo Cabral Dias Filho
SQSW 300 bloco P ap 103

Requestor
Location g - silia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas
Publisher
Tax ID EU826007151
Total 0.00 USD

Terms and Conditions

TERMS AND CONDITIONS

This copyrighted material is owned by or exclusively licensed to John
Wiley & Sons, Inc. or one of its group companies (each a"Wiley
Company") or handled on behalf of a society with which a Wiley
Company has exclusive publishing rights in relation to a particular work
(collectively "WILEY"). By clicking "accept" in connection with
completing this licensing transaction, you agree that the following terms
and conditions apply to this transaction (along with the billing and
payment terms and conditions established by the Copyright Clearance
Center Inc., ("CCC's Billing and Payment terms and conditions"), at the
time that you opened your RightsLink account (these are available at any
time at http://myaccount.copyright.com).

Terms and Conditions
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¢ The materials you have requested permission to reproduce or reuse
(the "Wiley Materials") are protected by copyright.

¢ You are hereby granted a personal, non-exclusive, non-sub licensable
(on a stand-alone basis), non-transferable, worldwide, limited license
licensing process. This license, and any CONTENT (PDF or
image file) purchased as part of your order, is for a one-time use
only and limited to any maximum distribution number specified in
the license. The first instance of republication or reuse granted by
this license must be completed within two years of the date of the
grant of this license (although copies prepared before the end date
may be distributed thereafter). The Wiley Materials shall not be used
in any other manner or for any other purpose, beyond what is granted
in the license. Permission is granted subject to an appropriate
acknowledgement given to the author, title of the
material/book/journal and the publisher. You shall also duplicate the
copyright notice that appears in the Wiley publication in your use of
the Wiley Material. Permission is also granted on the understanding
that nowhere in the text is a previously published source
acknowledged for all or part of this Wiley Material. Any third party
content is expressly excluded from this permission.

¢ With respect to the Wiley Materials, all rights are reserved. Except as
expressly granted by the terms of the license, no part of the Wiley
Materials may be copied, modified, adapted (except for minor
reformatting required by the new Publication), translated,
reproduced, transferred or distributed, in any form or by any means,
and no derivative works may be made based on the Wiley Materials
without the prior permission of the respective copyright owner.For
STM Signatory Publishers clearing permission under the terms
of the STM Permissions Guidelines only, the terms of the license
are extended to include subsequent editions and for editions in
other languages, provided such editions are for the work as a
whole in situ and does not involve the separate exploitation of the
permitted figures or extracts, You may not alter, remove or
suppress in any manner any copyright, trademark or other notices
displayed by the Wiley Materials. You may not license, rent, sell,
loan, lease, pledge, offer as security, transfer or assign the Wiley
Materials on a stand-alone basis, or any of the rights granted to you
hereunder to any other person.

¢ The Wiley Materials and all of the intellectual property rights therein

shall at all times remain the exclusive property of John Wiley & Sons

Inc, the Wiley Companies, or their respective licensors, and your
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interest therein is only that of having possession of and the right to
reproduce the Wiley Materials pursuant to Section 2 herein during
the continuance of this Agreement. You agree that you own no right,
title or interest in or to the Wiley Materials or any of the intellectual
property rights therein. You shall have no rights hereunder other than
the license as provided for above in Section 2. No right, license or
interest to any trademark, trade name, service mark or other branding
("Marks") of WILEY or its licensors is granted hereunder, and you
agree that you shall not assert any such right, license or interest with
respect thereto

e NEITHER WILEY NOR ITS LICENSORS MAKES ANY
WARRANTY OR REPRESENTATION OF ANY KIND TO YOU
OR ANY THIRD PARTY, EXPRESS, IMPLIED OR STATUTORY,
WITH RESPECT TO THE MATERIALS OR THE ACCURACY
OF ANY INFORMATION CONTAINED IN THE MATERIALS,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTY OF MERCHANTABILITY, ACCURACY,
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR
PURPOSE, USABILITY, INTEGRATION OR NON-
INFRINGEMENT AND ALL SUCH WARRANTIES ARE
HEREBY EXCLUDED BY WILEY AND ITS LICENSORS AND
WAIVED BY YOU.

e WILEY shall have the right to terminate this Agreement immediately
upon breach of this Agreement by you.

¢ You shall indemnify, defend and hold harmless WILEY, its Licensors
and their respective directors, officers, agents and employees, from
and against any actual or threatened claims, demands, causes of
action or proceedings arising from any breach of this Agreement by
you.

e INNO EVENT SHALL WILEY OR ITS LICENSORS BE LIABLE
TO YOU OR ANY OTHER PARTY OR ANY OTHER PERSON
OR ENTITY FOR ANY SPECIAL, CONSEQUENTIAL,
INCIDENTAL, INDIRECT, EXEMPLARY OR PUNITIVE
DAMAGES, HOWEVER CAUSED, ARISING OUT OF OR IN
CONNECTION WITH THE DOWNLOADING, PROVISIONING,
VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF
CONTRACT, BREACH OF WARRANTY, TORT, NEGLIGENCE,
INFRINGEMENT OR OTHERWISE (INCLUDING, WITHOUT
LIMITATION, DAMAGES BASED ON LOSS OF PROFITS,
DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS OF
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THIRD PARTIES), AND WHETHER OR NOT THE PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
THIS LIMITATION SHALL APPLY NOTWITHSTANDING ANY
FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED
REMEDY PROVIDED HEREIN.

Should any provision of this Agreement be held by a court of
competent jurisdiction to be illegal, invalid, or unenforceable, that
provision shall be deemed amended to achieve as nearly as possible
the same economic effect as the original provision, and the legality,
validity and enforceability of the remaining provisions of this
Agreement shall not be affected or impaired thereby.

The failure of either party to enforce any term or condition of this
Agreement shall not constitute a waiver of either party's right to
enforce each and every term and condition of this Agreement. No
breach under this agreement shall be deemed waived or excused by
either party unless such waiver or consent is in writing signed by the
party granting such waiver or consent. The waiver by or consent of a
party to a breach of any provision of this Agreement shall not
operate or be construed as a waiver of or consent to any other or
subsequent breach by such other party.

This Agreement may not be assigned (including by operation of law
or otherwise) by you without WILEY's prior written consent.

Any fee required for this permission shall be non-refundable after
thirty (30) days from receipt by the CCC.

These terms and conditions together with CCC's Billing and
Payment terms and conditions (which are incorporated herein) form
the entire agreement between you and WILEY concerning this
licensing transaction and (in the absence of fraud) supersedes all
prior agreements and representations of the parties, oral or written.
This Agreement may not be amended except in writing signed by
both parties. This Agreement shall be binding upon and inure to the
benefit of the parties' successors, legal representatives, and
authorized assigns.

In the event of any conflict between your obligations established by
these terms and conditions and those established by CCC's Billing
and Payment terms and conditions, these terms and conditions shall
prevail.
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* WILEY expressly reserves all rights not specifically granted in the
combination of (i) the license details provided by you and accepted
in the course of this licensing transaction, (ii) these terms and
conditions and (iii) CCC's Billing and Payment terms and conditions.

¢ This Agreement will be void if the Type of Use, Format, Circulation,
or Requestor Type was misrepresented during the licensing process.

e This Agreement shall be governed by and construed in accordance
with the laws of the State of New York, USA, without regards to
such state's conflict of law rules. Any legal action, suit or proceeding
arising out of or relating to these Terms and Conditions or the breach
thereof shall be instituted in a court of competent jurisdiction in New
York County in the State of New York in the United States of
America and each party hereby consents and submits to the personal
jurisdiction of such court, waives any objection to venue in such
court and consents to service of process by registered or certified
mail, return receipt requested, at the last known address of such

party.

WILEY OPEN ACCESS TERMS AND CONDITIONS

Wiley Publishes Open Access Articles in fully Open Access Journals and
in Subscription journals offering Online Open. Although most of the fully
Open Access journals publish open access articles under the terms of the
Creative Commons Attribution (CC BY) License only, the subscription
journals and a few of the Open Access Journals offer a choice of Creative
Commons Licenses. The license type is clearly identified on the article.

The Creative Commons Attribution License

The Creative Commons Attribution License (CC-BY) allows users to
copy, distribute and transmit an article, adapt the article and make
commercial use of the article. The CC-BY license permits commercial
and non-

Creative Commons Attribution Non-Commercial License

The Creative Commons Attribution Non-Commercial (CC-BY-
NC)License permits use, distribution and reproduction in any medium,
provided the original work is properly cited and is not used for
commercial purposes.(see below)

Creative Commons Attribution-Non-Commercial-NoDerivs License
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The Creative Commons Attribution Non-Commercial-NoDerivs License
(CC-BY-NC-ND) permits use, distribution and reproduction in any
medium, provided the original work is properly cited, is not used for
commercial purposes and no modifications or adaptations are made. (see
below)

Use by commercial "for-profit" organizations
Use of Wiley Open Access articles for commercial, promotional, or
marketing purposes requires further explicit permission from Wiley and

will be subject to a fee.

Further details can be found on Wiley Online Library
http://olabout.wiley.com/WileyCDA/Section/id-410895.html

Other Terms and Conditions:

v1.10 Last updated September 2015

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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JOHN WILEY AND SONS LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --
Aderivaldo Cabral Dias Filho ("You") and John Wiley and Sons ("John
Wiley and Sons") consists of your license details and the terms and
conditions provided by John Wiley and Sons and Copyright Clearance
Center.

License

Number 4899041087826

License date Aug 30, 2020

Licensed
Content John Wiley and Sons
Publisher

Licensed
Content BJU International
Publication

Licensed . The Testes After Torsion
Content Title

Licensed
Content TORBEN KRARUP
Author

Licensed Nov 21, 2008
Content Date
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Licensed
Content
Volume

Licensed
Content
Issue

Licensed
Content
Pages

Type of use

Requestor
type

Format

Portion

Number of

figures/tables

Will you be
translating?

Title

Institution
name

RightsLink Printable License

50

Dissertation/Thesis

University/Academic

Print and electronic

Figure/table

No

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e Destorcéao
Manual no Prognéstico Cirdrgico da Tor¢do Testicular

Universidade Estadual de Campinas
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Expected Oct 2020
presentation
date

Portions Figure 1 in page 44

Aderivaldo Cabral Dias Filho
SQSW 300 bloco P ap 103

Requestor
Location  p  cilia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas
Publisher
Tax ID EU826007151
Total 0.00 USD

Terms and Conditions

TERMS AND CONDITIONS

This copyrighted material is owned by or exclusively licensed to John
Wiley & Sons, Inc. or one of its group companies (each a"Wiley
Company") or handled on behalf of a society with which a Wiley
Company has exclusive publishing rights in relation to a particular work
(collectively "WILEY™"). By clicking "accept" in connection with
completing this licensing transaction, you agree that the following terms
and conditions apply to this transaction (along with the billing and
payment terms and conditions established by the Copyright Clearance
Center Inc., ("CCC's Billing and Payment terms and conditions"), at the
time that you opened your RightsLink account (these are available at any

Terms and Conditions

¢ The materials you have requested permission to reproduce or reuse
(the "Wiley Materials") are protected by copyright.
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¢ You are hereby granted a personal, non-exclusive, non-sub licensable
(on a stand-alone basis), non-transferable, worldwide, limited license
licensing process. This license, and any CONTENT (PDF or
image file) purchased as part of your order, is for a one-time use
only and limited to any maximum distribution number specified in
the license. The first instance of republication or reuse granted by
this license must be completed within two years of the date of the
grant of this license (although copies prepared before the end date
may be distributed thereafter). The Wiley Materials shall not be used
in any other manner or for any other purpose, beyond what is granted
in the license. Permission is granted subject to an appropriate
acknowledgement given to the author, title of the
material/book/journal and the publisher. You shall also duplicate the
copyright notice that appears in the Wiley publication in your use of
the Wiley Material. Permission is also granted on the understanding
that nowhere in the text is a previously published source
acknowledged for all or part of this Wiley Material. Any third party
content is expressly excluded from this permission.

o With respect to the Wiley Materials, all rights are reserved. Except as
expressly granted by the terms of the license, no part of the Wiley
Materials may be copied, modified, adapted (except for minor
reformatting required by the new Publication), translated,
reproduced, transferred or distributed, in any form or by any means,
and no derivative works may be made based on the Wiley Materials
without the prior permission of the respective copyright owner.For
STM Signatory Publishers clearing permission under the terms
of the STM Permissions Guidelines only, the terms of the license
are extended to include subsequent editions and for editions in
other languages, provided such editions are for the work as a
whole in situ and does not involve the separate exploitation of the
permitted figures or extracts, You may not alter, remove or
suppress in any manner any copyright, trademark or other notices
displayed by the Wiley Materials. You may not license, rent, sell,
loan, lease, pledge, offer as security, transfer or assign the Wiley
Materials on a stand-alone basis, or any of the rights granted to you
hereunder to any other person.

¢ The Wiley Materials and all of the intellectual property rights therein
shall at all times remain the exclusive property of John Wiley & Sons
Inc, the Wiley Companies, or their respective licensors, and your
interest therein is only that of having possession of and the right to
reproduce the Wiley Materials pursuant to Section 2 herein during
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the continuance of this Agreement. You agree that you own no right,
title or interest in or to the Wiley Materials or any of the intellectual
property rights therein. You shall have no rights hereunder other than
the license as provided for above in Section 2. No right, license or
interest to any trademark, trade name, service mark or other branding
("Marks") of WILEY or its licensors is granted hereunder, and you
agree that you shall not assert any such right, license or interest with
respect thereto

NEITHER WILEY NOR ITS LICENSORS MAKES ANY
WARRANTY OR REPRESENTATION OF ANY KIND TO YOU
OR ANY THIRD PARTY, EXPRESS, IMPLIED OR STATUTORY,
WITH RESPECT TO THE MATERIALS OR THE ACCURACY
OF ANY INFORMATION CONTAINED IN THE MATERIALS,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTY OF MERCHANTABILITY, ACCURACY,
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR
PURPOSE, USABILITY, INTEGRATION OR NON-
INFRINGEMENT AND ALL SUCH WARRANTIES ARE
HEREBY EXCLUDED BY WILEY AND ITS LICENSORS AND
WAIVED BY YOU.

WILEY shall have the right to terminate this Agreement immediately
upon breach of this Agreement by you.

You shall indemnify, defend and hold harmless WILEY, its Licensors
and their respective directors, officers, agents and employees, from
and against any actual or threatened claims, demands, causes of
action or proceedings arising from any breach of this Agreement by
you.

IN NO EVENT SHALL WILEY OR ITS LICENSORS BE LIABLE
TO YOU OR ANY OTHER PARTY OR ANY OTHER PERSON
OR ENTITY FOR ANY SPECIAL, CONSEQUENTIAL,
INCIDENTAL, INDIRECT, EXEMPLARY OR PUNITIVE
DAMAGES, HOWEVER CAUSED, ARISING OUT OF OR IN
CONNECTION WITH THE DOWNLOADING, PROVISIONING,
VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF
CONTRACT, BREACH OF WARRANTY, TORT, NEGLIGENCE,
INFRINGEMENT OR OTHERWISE (INCLUDING, WITHOUT
LIMITATION, DAMAGES BASED ON LOSS OF PROFITS,
DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS OF
THIRD PARTIES), AND WHETHER OR NOT THE PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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THIS LIMITATION SHALL APPLY NOTWITHSTANDING ANY
FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED
REMEDY PROVIDED HEREIN.

Should any provision of this Agreement be held by a court of
competent jurisdiction to be illegal, invalid, or unenforceable, that
provision shall be deemed amended to achieve as nearly as possible
the same economic effect as the original provision, and the legality,
validity and enforceability of the remaining provisions of this
Agreement shall not be affected or impaired thereby.

The failure of either party to enforce any term or condition of this
Agreement shall not constitute a waiver of either party's right to
enforce each and every term and condition of this Agreement. No
breach under this agreement shall be deemed waived or excused by
either party unless such waiver or consent is in writing signed by the
party granting such waiver or consent. The waiver by or consent of a
party to a breach of any provision of this Agreement shall not
operate or be construed as a waiver of or consent to any other or
subsequent breach by such other party.

This Agreement may not be assigned (including by operation of law
or otherwise) by you without WILEY's prior written consent.

Any fee required for this permission shall be non-refundable after
thirty (30) days from receipt by the CCC.

These terms and conditions together with CCC's Billing and
Payment terms and conditions (which are incorporated herein) form
the entire agreement between you and WILEY concerning this
licensing transaction and (in the absence of fraud) supersedes all
prior agreements and representations of the parties, oral or written.
This Agreement may not be amended except in writing signed by
both parties. This Agreement shall be binding upon and inure to the
benefit of the parties' successors, legal representatives, and
authorized assigns.

In the event of any conflict between your obligations established by
these terms and conditions and those established by CCC's Billing
and Payment terms and conditions, these terms and conditions shall
prevail.

WILEY expressly reserves all rights not specifically granted in the
combination of (i) the license details provided by you and accepted
in the course of this licensing transaction, (ii) these terms and
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conditions and (iii) CCC's Billing and Payment terms and conditions.

¢ This Agreement will be void if the Type of Use, Format, Circulation,
or Requestor Type was misrepresented during the licensing process.

¢ This Agreement shall be governed by and construed in accordance
with the laws of the State of New York, USA, without regards to
such state's conflict of law rules. Any legal action, suit or proceeding
arising out of or relating to these Terms and Conditions or the breach
thereof shall be instituted in a court of competent jurisdiction in New
York County in the State of New York in the United States of
America and each party hereby consents and submits to the personal
jurisdiction of such court, waives any objection to venue in such
court and consents to service of process by registered or certified
mail, return receipt requested, at the last known address of such

party.

WILEY OPEN ACCESS TERMS AND CONDITIONS

Wiley Publishes Open Access Articles in fully Open Access Journals and
in Subscription journals offering Online Open. Although most of the fully
Open Access journals publish open access articles under the terms of the
Creative Commons Attribution (CC BY) License only, the subscription
journals and a few of the Open Access Journals offer a choice of Creative
Commons Licenses. The license type is clearly identified on the article.

The Creative Commons Attribution License

The Creative Commons Attribution License (CC-BY) allows users to
copy, distribute and transmit an article, adapt the article and make
commercial use of the article. The CC-BY license permits commercial
and non-

Creative Commons Attribution Non-Commercial License

The Creative Commons Attribution Non-Commercial (CC-BY-
NC)License permits use, distribution and reproduction in any medium,
provided the original work is properly cited and is not used for
commercial purposes.(see below)

Creative Commons Attribution-Non-Commercial-NoDerivs License

The Creative Commons Attribution Non-Commercial-NoDerivs License
(CC-BY-NC-ND) permits use, distribution and reproduction in any
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medium, provided the original work is properly cited, is not used for
commercial purposes and no modifications or adaptations are made. (see
below)

Use by commercial "for-profit" organizations
Use of Wiley Open Access articles for commercial, promotional, or
marketing purposes requires further explicit permission from Wiley and

will be subject to a fee.

Further details can be found on Wiley Online Library
http://olabout.wiley.com/WileyCDA/Section/id-410895.html

Other Terms and Conditions:

v1.10 Last updated September 2015

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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JOHN WILEY AND SONS LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --
Aderivaldo Cabral Dias Filho ("You") and John Wiley and Sons ("John
Wiley and Sons") consists of your license details and the terms and
conditions provided by John Wiley and Sons and Copyright Clearance
Center.

License

Number 4899080311153

License date Aug 30, 2020

Licensed
Content John Wiley and Sons
Publisher
Licensed
Content BJU International
Publication
Licensed Outcomes of scrotal exploration for acute scrotal pain
.., suspicious of testicular torsion: a consecutive case series of
Content Title .
173 patients
Licensed

Content Chris M. Goodman, Bhaskar K. Somani, Chidi N. Molokwu

Author

Licensed Sep 21, 2010
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Licensed
Content
Volume

Licensed
Content
Issue

Licensed
Content
Pages

Type of use

Requestor
type

Format

Portion

Number of

figures/tables

Will you be
translating?

Title

Institution
name

RightsLink Printable License

107

Dissertation/Thesis

University/Academic

Print and electronic

Figure/table

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e Destorcao
Manual no Progndstico Cirdrgico da Tor¢do Testicular

Universidade Estadual de Campinas
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Expected
presentation Oct 2020
date

Portions Figure 5, page 992

Aderivaldo Cabral Dias Filho
SQSW 300 bloco P ap 103

Requestor
Location g - silia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas
Publisher
Tax ID EU826007151
Total 0.00 USD

Terms and Conditions

TERMS AND CONDITIONS

This copyrighted material is owned by or exclusively licensed to John
Wiley & Sons, Inc. or one of its group companies (each a"Wiley
Company") or handled on behalf of a society with which a Wiley
Company has exclusive publishing rights in relation to a particular work
(collectively "WILEY"). By clicking "accept" in connection with
completing this licensing transaction, you agree that the following terms
and conditions apply to this transaction (along with the billing and
payment terms and conditions established by the Copyright Clearance
Center Inc., ("CCC's Billing and Payment terms and conditions"), at the
time that you opened your RightsLink account (these are available at any
time at http://myaccount.copyright.com).

Terms and Conditions
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¢ The materials you have requested permission to reproduce or reuse
(the "Wiley Materials") are protected by copyright.

¢ You are hereby granted a personal, non-exclusive, non-sub licensable
(on a stand-alone basis), non-transferable, worldwide, limited license
licensing process. This license, and any CONTENT (PDF or
image file) purchased as part of your order, is for a one-time use
only and limited to any maximum distribution number specified in
the license. The first instance of republication or reuse granted by
this license must be completed within two years of the date of the
grant of this license (although copies prepared before the end date
may be distributed thereafter). The Wiley Materials shall not be used
in any other manner or for any other purpose, beyond what is granted
in the license. Permission is granted subject to an appropriate
acknowledgement given to the author, title of the
material/book/journal and the publisher. You shall also duplicate the
copyright notice that appears in the Wiley publication in your use of
the Wiley Material. Permission is also granted on the understanding
that nowhere in the text is a previously published source
acknowledged for all or part of this Wiley Material. Any third party
content is expressly excluded from this permission.

¢ With respect to the Wiley Materials, all rights are reserved. Except as
expressly granted by the terms of the license, no part of the Wiley
Materials may be copied, modified, adapted (except for minor
reformatting required by the new Publication), translated,
reproduced, transferred or distributed, in any form or by any means,
and no derivative works may be made based on the Wiley Materials
without the prior permission of the respective copyright owner.For
STM Signatory Publishers clearing permission under the terms
of the STM Permissions Guidelines only, the terms of the license
are extended to include subsequent editions and for editions in
other languages, provided such editions are for the work as a
whole in situ and does not involve the separate exploitation of the
permitted figures or extracts, You may not alter, remove or
suppress in any manner any copyright, trademark or other notices
displayed by the Wiley Materials. You may not license, rent, sell,
loan, lease, pledge, offer as security, transfer or assign the Wiley
Materials on a stand-alone basis, or any of the rights granted to you
hereunder to any other person.

¢ The Wiley Materials and all of the intellectual property rights therein
shall at all times remain the exclusive property of John Wiley & Sons
Inc, the Wiley Companies, or their respective licensors, and your
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interest therein is only that of having possession of and the right to
reproduce the Wiley Materials pursuant to Section 2 herein during
the continuance of this Agreement. You agree that you own no right,
title or interest in or to the Wiley Materials or any of the intellectual
property rights therein. You shall have no rights hereunder other than
the license as provided for above in Section 2. No right, license or
interest to any trademark, trade name, service mark or other branding
("Marks") of WILEY or its licensors is granted hereunder, and you
agree that you shall not assert any such right, license or interest with
respect thereto

e NEITHER WILEY NOR ITS LICENSORS MAKES ANY
WARRANTY OR REPRESENTATION OF ANY KIND TO YOU
OR ANY THIRD PARTY, EXPRESS, IMPLIED OR STATUTORY,
WITH RESPECT TO THE MATERIALS OR THE ACCURACY
OF ANY INFORMATION CONTAINED IN THE MATERIALS,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTY OF MERCHANTABILITY, ACCURACY,
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR
PURPOSE, USABILITY, INTEGRATION OR NON-
INFRINGEMENT AND ALL SUCH WARRANTIES ARE
HEREBY EXCLUDED BY WILEY AND ITS LICENSORS AND
WAIVED BY YOU.

e WILEY shall have the right to terminate this Agreement immediately
upon breach of this Agreement by you.

¢ You shall indemnify, defend and hold harmless WILEY, its Licensors
and their respective directors, officers, agents and employees, from
and against any actual or threatened claims, demands, causes of
action or proceedings arising from any breach of this Agreement by
you.

e INNO EVENT SHALL WILEY OR ITS LICENSORS BE LIABLE
TO YOU OR ANY OTHER PARTY OR ANY OTHER PERSON
OR ENTITY FOR ANY SPECIAL, CONSEQUENTIAL,
INCIDENTAL, INDIRECT, EXEMPLARY OR PUNITIVE
DAMAGES, HOWEVER CAUSED, ARISING OUT OF OR IN
CONNECTION WITH THE DOWNLOADING, PROVISIONING,
VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF
CONTRACT, BREACH OF WARRANTY, TORT, NEGLIGENCE,
INFRINGEMENT OR OTHERWISE (INCLUDING, WITHOUT
LIMITATION, DAMAGES BASED ON LOSS OF PROFITS,
DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS OF
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THIRD PARTIES), AND WHETHER OR NOT THE PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
THIS LIMITATION SHALL APPLY NOTWITHSTANDING ANY
FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED
REMEDY PROVIDED HEREIN.

Should any provision of this Agreement be held by a court of
competent jurisdiction to be illegal, invalid, or unenforceable, that
provision shall be deemed amended to achieve as nearly as possible
the same economic effect as the original provision, and the legality,
validity and enforceability of the remaining provisions of this
Agreement shall not be affected or impaired thereby.

The failure of either party to enforce any term or condition of this
Agreement shall not constitute a waiver of either party's right to
enforce each and every term and condition of this Agreement. No
breach under this agreement shall be deemed waived or excused by
either party unless such waiver or consent is in writing signed by the
party granting such waiver or consent. The waiver by or consent of a
party to a breach of any provision of this Agreement shall not
operate or be construed as a waiver of or consent to any other or
subsequent breach by such other party.

This Agreement may not be assigned (including by operation of law
or otherwise) by you without WILEY's prior written consent.

Any fee required for this permission shall be non-refundable after
thirty (30) days from receipt by the CCC.

These terms and conditions together with CCC's Billing and
Payment terms and conditions (which are incorporated herein) form
the entire agreement between you and WILEY concerning this
licensing transaction and (in the absence of fraud) supersedes all
prior agreements and representations of the parties, oral or written.
This Agreement may not be amended except in writing signed by
both parties. This Agreement shall be binding upon and inure to the
benefit of the parties' successors, legal representatives, and
authorized assigns.

In the event of any conflict between your obligations established by
these terms and conditions and those established by CCC's Billing
and Payment terms and conditions, these terms and conditions shall
prevail.
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* WILEY expressly reserves all rights not specifically granted in the
combination of (i) the license details provided by you and accepted
in the course of this licensing transaction, (ii) these terms and

conditions and (iii) CCC's Billing and Payment terms and conditions.

¢ This Agreement will be void if the Type of Use, Format, Circulation,
or Requestor Type was misrepresented during the licensing process.

e This Agreement shall be governed by and construed in accordance
with the laws of the State of New York, USA, without regards to
such state's conflict of law rules. Any legal action, suit or proceeding
arising out of or relating to these Terms and Conditions or the breach
thereof shall be instituted in a court of competent jurisdiction in New
York County in the State of New York in the United States of
America and each party hereby consents and submits to the personal
jurisdiction of such court, waives any objection to venue in such
court and consents to service of process by registered or certified
mail, return receipt requested, at the last known address of such

party.

WILEY OPEN ACCESS TERMS AND CONDITIONS

Wiley Publishes Open Access Articles in fully Open Access Journals and
in Subscription journals offering Online Open. Although most of the fully
Open Access journals publish open access articles under the terms of the
Creative Commons Attribution (CC BY) License only, the subscription
journals and a few of the Open Access Journals offer a choice of Creative
Commons Licenses. The license type is clearly identified on the article.

The Creative Commons Attribution License

The Creative Commons Attribution License (CC-BY) allows users to
copy, distribute and transmit an article, adapt the article and make
commercial use of the article. The CC-BY license permits commercial
and non-

Creative Commons Attribution Non-Commercial License

The Creative Commons Attribution Non-Commercial (CC-BY-
NC)License permits use, distribution and reproduction in any medium,
provided the original work is properly cited and is not used for
commercial purposes.(see below)

Creative Commons Attribution-Non-Commercial-NoDerivs License
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The Creative Commons Attribution Non-Commercial-NoDerivs License
(CC-BY-NC-ND) permits use, distribution and reproduction in any
medium, provided the original work is properly cited, is not used for
commercial purposes and no modifications or adaptations are made. (see
below)

Use by commercial "for-profit" organizations
Use of Wiley Open Access articles for commercial, promotional, or
marketing purposes requires further explicit permission from Wiley and

will be subject to a fee.

Further details can be found on Wiley Online Library
http://olabout.wiley.com/WileyCDA/Section/id-410895.html

Other Terms and Conditions:

v1.10 Last updated September 2015

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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WOLTERS KLUWER HEALTH, INC. LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --
Aderivaldo Cabral Dias Filho ("You") and Wolters Kluwer Health, Inc.
("Wolters Kluwer Health, Inc.") consists of your license details and the
terms and conditions provided by Wolters Kluwer Health, Inc. and
Copyright Clearance Center.

License Number 4899030690616

License date Aug 30, 2020

Licensed Content

Publisher Wolters Kluwer Health, Inc.

Licensed Content

Publication Journal of Urology

Cellular Changes from Graded Testicular
Ischemia

Licensed Content Title
Licensed Content Author Gilbert I. Smith
Licensed Content Date  Nov 11, 2018

Licensed Content Volume 73

Licensed Content Issue 2
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Type of Use

Requestor type

Sponsorship

Format

Will this be posted on a
password protected
website?

Portion

Number of

RightsLink Printable License

Dissertation/Thesis

University/College

No Sponsorship

Print and electronic

No

Figures/tables/illustrations

figures/tables/illustrations 1

Author of this Wolters
Kluwer article

Will you be translating?

Intend to modify/adapt
the content

Title

Institution name

Expected presentation
date

No

No

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e
Destor¢cdo Manual no Prognostico Cirtirgico da
Torgdo Testicular

Universidade Estadual de Campinas

Oct 2020
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Portions Figure 2 in page 356

Universidade Estadual de Campinas
SQSW 300 bloco P ap 103

Requestor Location
Brasilia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas

Total 0.00 USD

Terms and Conditions

Wolters Kluwer Health Inc. Terms and Conditions

1. Duration of License: Permission is granted for a one time use only.
Rights herein do not apply to future reproductions, editions,
revisions, or other derivative works. This permission shall be
effective as of the date of execution by the parties for the maximum
period of 12 months and should be renewed after the term expires.

i. When content is to be republished in a book or journal the
validity of this agreement should be the life of the book edition
or journal issue.

ii. When content is licensed for use on a website, internet, intranet,
or any publicly accessible site (not including a journal or book),

you agree to remove the material from such site after 12
months, or request to renew your permission license
2. Credit Line: A credit line must be prominently placed and include:
For book content: the author(s), title of book, edition, copyright
holder, year of publication; For journal content: the author(s), titles
of article, title of journal, volume number, issue number, inclusive
pages and website URL to the journal page; If a journal is published
by a learned society the credit line must include the details of that
society.
3. Warranties: The requestor warrants that the material shall not be

used in any manner which may be considered derogatory to the title,

content, authors of the material, or to Wolters Kluwer Health, Inc.
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4.

10.

11.

12.

Indemnity: You hereby indemnify and hold harmless Wolters
Kluwer Health, Inc. and its respective officers, directors, employees
and agents, from and against any and all claims, costs, proceeding or
demands arising out of your unauthorized use of the Licensed
Material

. Geographical Scope: Permission granted is non-exclusive and is

valid throughout the world in the English language and the languages
specified in the license.

. Copy_of Content: Wolters Kluwer Health, Inc. cannot supply the

requestor with the original artwork, high-resolution images,
electronic files or a clean copy of content.

. Validity: Permission is valid if the borrowed material is original to a

Wolters Kluwer Health, Inc. imprint (J.B Lippincott, Lippincott-
Raven Publishers, Williams & Wilkins, Lea & Febiger, Harwal,
Rapid Science, Little Brown & Company, Harper & Row Medical,
American Journal of Nursing Co, and Urban & Schwarzenberg -
English Language, Raven Press, Paul Hoeber, Springhouse, Ovid),
and the Anatomical Chart Company

. Third Party Material: This permission does not apply to content

that is credited to publications other than Wolters Kluwer Health,
Inc. or its Societies. For images credited to non-Wolters Kluwer
Health, Inc. books or journals, you must obtain permission from the
source referenced in the figure or table legend or credit line before
making any use of the image(s), table(s) or other content.

. Adaptations: Adaptations are protected by copyright. For images

that have been adapted, permission must be sought from the
rightsholder of the original material and the rightsholder of the
adapted material.

Modifications: Wolters Kluwer Health, Inc. material is not permitted
to be modified or adapted without written approval from Wolters
Kluwer Health, Inc. with the exception of text size or color. The
adaptation should be credited as follows: Adapted with permission
from Wolters Kluwer Health, Inc.: [the author(s), title of book,
edition, copyright holder, year of publication] or [the author(s), titles
of article, title of journal, volume number, issue number, inclusive
pages and website URL to the journal page].

Full Text Articles: Republication of full articles in English is
prohibited.

Branding and Marketing: No drug name, trade name, drug logo, or
trade logo can be included on the same page as material borrowed
from Diseases of the Colon & Rectum, Plastic Reconstructive
Surgery, Obstetrics & Gynecology (The Green Journal), Critical
Care Medicine, Pediatric Critical Care Medicine, the American
Heart Association publications and the American Academy of
Neurology publications.
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13.

14.

15.

16.

17.

18.

Open Access: Unless you are publishing content under the same
Creative Commons license, the following statement must be added
when reprinting material in Open Access journals: "The Creative
Commons license does not apply to this content. Use of the material
in any format is prohibited without written permission from the
publisher, Wolters Kluwer Health, Inc. Please contact
permissions@lww.com for further information."

Translations: The following disclaimer must appear on all translated
copies: Wolters Kluwer Health, Inc. and its Societies take no
responsibility for the accuracy of the translation from the published
English original and are not liable for any errors which may occur.
Published Ahead of Print (PAP): Articles in the PAP stage of
publication can be cited using the online publication date and the
unique DOI number.

i. Disclaimer: Articles appearing in the PAP section have been
peer-reviewed and accepted for publication in the relevant
journal and posted online before print publication. Articles
appearing as PAP may contain statements, opinions, and
information that have errors in facts, figures, or interpretation.
Any final changes in manuscripts will be made at the time of
print publication and will be reflected in the final electronic
version of the issue. Accordingly, Wolters Kluwer Health, Inc.,
the editors, authors and their respective employees are not
responsible or liable for the use of any such inaccurate or
misleading data, opinion or information contained in the articles
in this section.

Termination of Contract: Wolters Kluwer Health, Inc. must be
notified within 90 days of the original license date if you opt not to
use the requested material.

Waived Permission Fee: Permission fees that have been waived are
not subject to future waivers, including similar requests or renewing
a license.

Contingent on payment: You may exercise these rights licensed
immediately upon issuance of the license, however until full
payment is received either by the publisher or our authorized vendor,
this license is not valid. If full payment is not received on a timely
basis, then any license preliminarily granted shall be deemed
automatically revoked and shall be void as if never granted. Further,
in the event that you breach any of these terms and conditions or any
of Wolters Kluwer Health, Inc.’s other billing and payment terms and
conditions, the license is automatically revoked and shall be void as
if never granted. Use of materials as described in a revoked license,
as well as any use of the materials beyond the scope of an unrevoked
license, may constitute copyright infringement and publisher
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reserves the right to take any and all action to protect its copyright in
the materials.

19. STM Signatories Only: Any permission granted for a particular
edition will apply to subsequent editions and for editions in other
languages, provided such editions are for the work as a whole in situ
and do not involve the separate exploitation of the permitted
illustrations or excerpts. Please view: STM Permissions Guidelines

20. Warranties and Obligations: LICENSOR further represents and
warrants that, to the best of its knowledge and belief, LICENSEE’s
contemplated use of the Content as represented to LICENSOR does
not infringe any valid rights to any third party.

21. Breach: If LICENSEE fails to comply with any provisions of this
agreement, LICENSOR may serve written notice of breach of
LICENSEE and, unless such breach is fully cured within fifteen (15)
days from the receipt of notice by LICENSEE, LICENSOR may
thereupon, at its option, serve notice of cancellation on LICENSEE,
whereupon this Agreement shall immediately terminate.

22. Assignment: License conveyed hereunder by the LICENSOR shall
not be assigned or granted in any manner conveyed to any third party
by the LICENSEE without the consent in writing to the LICENSOR.

23. Governing Law: The laws of The State of New York shall govern
interpretation of this Agreement and all rights and liabilities arising
hereunder.

24. Unlawful: If any provision of this Agreement shall be found
unlawful or otherwise legally unenforceable, all other conditions and
provisions of this Agreement shall remain in full force and effect.

1. Service Description for Content Services: Subject to these terms of
use, any terms set forth on the particular order, and payment of the
applicable fee, you may make the following uses of the ordered
materials:

i. Content Rental: You may access and view a single electronic
copy of the materials ordered for the time period designated at
the time the order is placed. Access to the materials will be
provided through a dedicated content viewer or other portal, and
access will be discontinued upon expiration of the designated
time period. An order for Content Rental does not include any
rights to print, download, save, create additional copies, to
distribute or to reuse in any way the full text or parts of the
materials.

Content Purchase: You may access and download a single

electronic copy of the materials ordered. Copies will be

ii.

=
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provided by email or by such other means as publisher may
make available from time to time. An order for Content
Purchase does not include any rights to create additional copies
or to distribute copies of the materials

Other Terms and Conditions:

v1.18

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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SPRINGER NATURE LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas -- Aderivaldo Cabral
Dias Filho ("You") and Springer Nature ("Springer Nature") consists of your license
details and the terms and conditions provided by Springer Nature and Copyright

Clearance Center.

License Number

License date

Licensed Content
Publisher

Licensed Content
Publication

Licensed Content Title

Licensed Content Author

Licensed Content Date

Type of Use

Requestor type

4899070514920

Aug 30, 2020

Springer Nature

Zeitschrift fiir Anatomie und Entwicklungsgeschichte

Postnatal development of the vascular supply of the
human testis

Hannu Suoranta

Dec 31, 1969

Thesis/Dissertation

academic/university or research institute
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Format print and electronic
Portion figures/tables/illustrations
Number of

figures/tables/illustrations 1
Will you be translating? no
Circulation/distribution 1 - 29

Author of this Springer

no
Nature content

Inferéncia Bayesiana e Causal do Tempo para
Title Apresentacdo, Transferéncia Interinstitucional e Destorcdo
Manual no Prognéstico Cirtirgico da Torgdo Testicular

Institution name Universidade Estadual de Campinas

Expected presentation

Oct 2020
date

Portions Figure 2, page 186

Universidade Estadual de Campinas

SQSW 300 bloco P ap 103

Requestor Location

Brasilia, Distrito Federal 70673054

Brazil

Attn: Universidade Estadual de Campinas

Total 0.00 USD
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Terms and Conditions

Springer Nature Customer Service Centre GmbH
Terms and Conditions

This agreement sets out the terms and conditions of the licence (the Licence)
between you and Springer Nature Customer Service Centre GmbH (the
Licensor). By clicking 'accept' and completing the transaction for the material
(Licensed Material), you also confirm your acceptance of these terms and
conditions.

1. Grant of License

1. 1. The Licensor grants you a personal, non-exclusive, non-transferable,
world-wide licence to reproduce the Licensed Material for the purpose specified
in your order only. Licences are granted for the specific use requested in the
order and for no other use, subject to the conditions below.

1. 2. The Licensor warrants that it has, to the best of its knowledge, the rights to
license reuse of the Licensed Material. However, you should ensure that the
material you are requesting is original to the Licensor and does not carry the
copyright of another entity (as credited in the published version).

1. 3. If the credit line on any part of the material you have requested indicates
that it was reprinted or adapted with permission from another source, then you
should also seek permission from that source to reuse the material.

2. Scope of Licence

2. 1. You may only use the Licensed Content in the manner and to the extent
permitted by these Ts&Cs and any applicable laws.

2. 2. A separate licence may be required for any additional use of the Licensed
Material, e.g. where a licence has been purchased for print only use, separate
permission must be obtained for electronic re-use. Similarly, a licence is only
valid in the language selected and does not apply for editions in other languages
unless additional translation rights have been granted separately in the licence.
Any content owned by third parties are expressly excluded from the licence.

2. 3. Similarly, rights for additional components such as custom editions and
derivatives require additional permission and may be subject to an additional
fee. Please apply to
Journalpermissions@springernature.com/bookpermissions@springernature.com
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for these rights.

2. 4. Where permission has been granted free of charge for material in print,
permission may also be granted for any electronic version of that work,
provided that the material is incidental to your work as a whole and that the
electronic version is essentially equivalent to, or substitutes for, the print
version.

2. 5. An alternative scope of licence may apply to signatories of the STM
Permissions Guidelines, as amended from time to time.

3. Duration of Licence

3. 1. A licence for is valid from the date of purchase ('Licence Date') at the end of
the relevant period in the below table:

Scope of Licence [Duration of Licence

Post on a website |12 months

Presentations 12 months

Books and journals|[Lifetime of the edition in the language purchased

4. Acknowledgement

4. 1. The Licensor's permission must be acknowledged next to the Licenced
Material in print. In electronic form, this acknowledgement must be visible at the
same time as the figures/tables/illustrations or abstract, and must be hyperlinked to
the journal/book's homepage. Our required acknowledgement format is in the
Appendix below.

5. Restrictions on use

5. 1. Use of the Licensed Material may be permitted for incidental promotional
use and minor editing privileges e.g. minor adaptations of single figures, changes
of format, colour and/or style where the adaptation is credited as set out in
Appendix 1 below. Any other changes including but not limited to, cropping,
adapting, omitting material that affect the meaning, intention or moral rights of the
author are strictly prohibited.

5. 2. You must not use any Licensed Material as part of any design or trademark.
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5. 3. Licensed Material may be used in Open Access Publications (OAP) before
publication by Springer Nature, but any Licensed Material must be removed from
OAP sites prior to final publication.

6. Ownership of Rights

6. 1. Licensed Material remains the property of either Licensor or the relevant
third party and any rights not explicitly granted herein are expressly reserved.

7. Warranty

IN NO EVENT SHALL LICENSOR BE LIABLE TO YOU OR ANY OTHER
PARTY OR ANY OTHER PERSON OR FOR ANY SPECIAL,
CONSEQUENTIAL, INCIDENTAL OR INDIRECT DAMAGES, HOWEVER
CAUSED, ARISING OUT OF OR IN CONNECTION WITH THE
DOWNLOADING, VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF CONTRACT, BREACH
OF WARRANTY, TORT, NEGLIGENCE, INFRINGEMENT OR OTHERWISE
(INCLUDING, WITHOUT LIMITATION, DAMAGES BASED ON LOSS OF
PROFITS, DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS OF
THIRD PARTIES), AND

WHETHER OR NOT THE PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES. THIS LIMITATION SHALL APPLY
NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE OF ANY
LIMITED REMEDY PROVIDED HEREIN.

8. Limitations

8. 1. BOOKS ONLY:Where 'reuse in a dissertation/thesis' has been selected the
following terms apply: Print rights of the final author's accepted manuscript (for
clarity, NOT the published version) for up to 100 copies, electronic rights for use
only on a personal website or institutional repository as defined by the Sherpa
guideline (www.sherpa.ac.uk/romeo/).

9. Termination and Cancellation

9. 1. Licences will expire after the period shown in Clause 3 (above).
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9. 2. Licensee reserves the right to terminate the Licence in the event that payment
is not received in full or if there has been a breach of this agreement by you.

Appendix 1 — Acknowledgements:

For Journal Content:

Reprinted by permission from [the Licensor]: [Journal Publisher (e.g.
Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE CITATION
(Article name, Author(s) Name), [COPYRIGHT] (year of publication)

For Advance Online Publication papers:

Reprinted by permission from [the Licensor]: [Journal Publisher (e.g.
Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE CITATION
(Article name, Author(s) Name), [COPYRIGHT] (year of publication),
advance online publication, day month year (doi: 10.1038/sj.[JOURNAL
ACRONYM].)

For Adaptations/Translations:

Adapted/Translated by permission from [the Licensor]: [Journal Publisher
(e.g. Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE
CITATION (Article name, Author(s) Name), [COPYRIGHT] (year of
publication)

Note: For any republication from the British Journal of Cancer, the
following credit line style applies:

Reprinted/adapted/translated by permission from [the Licensor]: on behalf of
Cancer Research UK: : [Journal Publisher (e.g. Nature/Springer/Palgrave)]
[JOURNAL NAME] [REFERENCE CITATION (Article name, Author(s)
Name), [COPYRIGHT] (year of publication)

For Advance Online Publication papers:

Reprinted by permission from The [the Licensor]: on behalf of Cancer
Research UK: [Journal Publisher (e.g. Nature/Springer/Palgrave)]
[JOURNAL NAME] [REFERENCE CITATION (Article name, Author(s)
Name), [COPYRIGHT] (year of publication), advance online publication, day
month year (doi: 10.1038/sj.[JOURNAL ACRONYM)])

For Book content:

Reprinted/adapted by permission from [the Licensor]: [Book Publisher (e.g.
Palgrave Macmillan, Springer etc) [Book Title] by [Book author(s)]
[COPYRIGHT] (year of publication)
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Other Conditions:

Version 1.2

Questions? customercare@copyright.com or +1-855-239-3415 (toll free in the
US) or +1-978-646-2777.
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SPRINGER NATURE LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas -- Aderivaldo Cabral
Dias Filho ("You") and Springer Nature ("Springer Nature") consists of your license
details and the terms and conditions provided by Springer Nature and Copyright

Clearance Center.

License Number

License date

Licensed Content
Publisher

Licensed Content
Publication

Licensed Content Title

Licensed Content Author

Licensed Content Date

Type of Use

Requestor type

4899061380587

Aug 30, 2020

Springer Nature

Zeitschrift fiir Anatomie und Entwicklungsgeschichte

Postnatal development of the vascular supply of the
human testis

Hannu Suoranta

Dec 31, 1969

Thesis/Dissertation

academic/university or research institute
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Format print and electronic
Portion figures/tables/illustrations
Number of

figures/tables/illustrations 1
Will you be translating? no
Circulation/distribution 1 - 29

Author of this Springer

no
Nature content

Inferéncia Bayesiana e Causal do Tempo para
Title Apresentacdo, Transferéncia Interinstitucional e Destorcdo
Manual no Prognéstico Cirtirgico da Torgdo Testicular

Institution name Universidade Estadual de Campinas

Expected presentation

Oct 2020
date

Portions Figure 12, page 38

Aderivaldo Cabral Dias Filho
SQSW 300 bloco P ap 103

Requestor Location
Brasilia, Distrito Federal 70673054

Brazil
Attn: Universidade Estadual de Campinas

Total 0.00 USD
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Terms and Conditions

Springer Nature Customer Service Centre GmbH
Terms and Conditions

This agreement sets out the terms and conditions of the licence (the Licence)
between you and Springer Nature Customer Service Centre GmbH (the
Licensor). By clicking 'accept' and completing the transaction for the material
(Licensed Material), you also confirm your acceptance of these terms and
conditions.

1. Grant of License

1. 1. The Licensor grants you a personal, non-exclusive, non-transferable,
world-wide licence to reproduce the Licensed Material for the purpose specified
in your order only. Licences are granted for the specific use requested in the
order and for no other use, subject to the conditions below.

1. 2. The Licensor warrants that it has, to the best of its knowledge, the rights to
license reuse of the Licensed Material. However, you should ensure that the
material you are requesting is original to the Licensor and does not carry the
copyright of another entity (as credited in the published version).

1. 3. If the credit line on any part of the material you have requested indicates
that it was reprinted or adapted with permission from another source, then you
should also seek permission from that source to reuse the material.

2. Scope of Licence

2. 1. You may only use the Licensed Content in the manner and to the extent
permitted by these Ts&Cs and any applicable laws.

2. 2. A separate licence may be required for any additional use of the Licensed
Material, e.g. where a licence has been purchased for print only use, separate
permission must be obtained for electronic re-use. Similarly, a licence is only
valid in the language selected and does not apply for editions in other languages
unless additional translation rights have been granted separately in the licence.
Any content owned by third parties are expressly excluded from the licence.

2. 3. Similarly, rights for additional components such as custom editions and
derivatives require additional permission and may be subject to an additional
fee. Please apply to
Journalpermissions@springernature.com/bookpermissions@springernature.com
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for these rights.

2. 4. Where permission has been granted free of charge for material in print,
permission may also be granted for any electronic version of that work,
provided that the material is incidental to your work as a whole and that the
electronic version is essentially equivalent to, or substitutes for, the print
version.

2. 5. An alternative scope of licence may apply to signatories of the STM
Permissions Guidelines, as amended from time to time.

3. Duration of Licence

3. 1. A licence for is valid from the date of purchase ('Licence Date') at the end of
the relevant period in the below table:

Scope of Licence [Duration of Licence

Post on a website |12 months

Presentations 12 months

Books and journals|[Lifetime of the edition in the language purchased

4. Acknowledgement

4. 1. The Licensor's permission must be acknowledged next to the Licenced
Material in print. In electronic form, this acknowledgement must be visible at the
same time as the figures/tables/illustrations or abstract, and must be hyperlinked to
the journal/book's homepage. Our required acknowledgement format is in the
Appendix below.

5. Restrictions on use

5. 1. Use of the Licensed Material may be permitted for incidental promotional
use and minor editing privileges e.g. minor adaptations of single figures, changes
of format, colour and/or style where the adaptation is credited as set out in
Appendix 1 below. Any other changes including but not limited to, cropping,
adapting, omitting material that affect the meaning, intention or moral rights of the
author are strictly prohibited.

5. 2. You must not use any Licensed Material as part of any design or trademark.
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5. 3. Licensed Material may be used in Open Access Publications (OAP) before
publication by Springer Nature, but any Licensed Material must be removed from
OAP sites prior to final publication.

6. Ownership of Rights

6. 1. Licensed Material remains the property of either Licensor or the relevant
third party and any rights not explicitly granted herein are expressly reserved.

7. Warranty

IN NO EVENT SHALL LICENSOR BE LIABLE TO YOU OR ANY OTHER
PARTY OR ANY OTHER PERSON OR FOR ANY SPECIAL,
CONSEQUENTIAL, INCIDENTAL OR INDIRECT DAMAGES, HOWEVER
CAUSED, ARISING OUT OF OR IN CONNECTION WITH THE
DOWNLOADING, VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF CONTRACT, BREACH
OF WARRANTY, TORT, NEGLIGENCE, INFRINGEMENT OR OTHERWISE
(INCLUDING, WITHOUT LIMITATION, DAMAGES BASED ON LOSS OF
PROFITS, DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS OF
THIRD PARTIES), AND

WHETHER OR NOT THE PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES. THIS LIMITATION SHALL APPLY
NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE OF ANY
LIMITED REMEDY PROVIDED HEREIN.

8. Limitations

8. 1. BOOKS ONLY:Where 'reuse in a dissertation/thesis' has been selected the
following terms apply: Print rights of the final author's accepted manuscript (for
clarity, NOT the published version) for up to 100 copies, electronic rights for use
only on a personal website or institutional repository as defined by the Sherpa
guideline (www.sherpa.ac.uk/romeo/).

9. Termination and Cancellation

9. 1. Licences will expire after the period shown in Clause 3 (above).
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9. 2. Licensee reserves the right to terminate the Licence in the event that payment
is not received in full or if there has been a breach of this agreement by you.

Appendix 1 — Acknowledgements:

For Journal Content:

Reprinted by permission from [the Licensor]: [Journal Publisher (e.g.
Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE CITATION
(Article name, Author(s) Name), [COPYRIGHT] (year of publication)

For Advance Online Publication papers:

Reprinted by permission from [the Licensor]: [Journal Publisher (e.g.
Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE CITATION
(Article name, Author(s) Name), [COPYRIGHT] (year of publication),
advance online publication, day month year (doi: 10.1038/sj.[JOURNAL
ACRONYM].)

For Adaptations/Translations:

Adapted/Translated by permission from [the Licensor]: [Journal Publisher
(e.g. Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE
CITATION (Article name, Author(s) Name), [COPYRIGHT] (year of
publication)

Note: For any republication from the British Journal of Cancer, the
following credit line style applies:

Reprinted/adapted/translated by permission from [the Licensor]: on behalf of
Cancer Research UK: : [Journal Publisher (e.g. Nature/Springer/Palgrave)]
[JOURNAL NAME] [REFERENCE CITATION (Article name, Author(s)
Name), [COPYRIGHT] (year of publication)

For Advance Online Publication papers:

Reprinted by permission from The [the Licensor]: on behalf of Cancer
Research UK: [Journal Publisher (e.g. Nature/Springer/Palgrave)]
[JOURNAL NAME] [REFERENCE CITATION (Article name, Author(s)
Name), [COPYRIGHT] (year of publication), advance online publication, day
month year (doi: 10.1038/sj.[JOURNAL ACRONYM)])

For Book content:

Reprinted/adapted by permission from [the Licensor]: [Book Publisher (e.g.
Palgrave Macmillan, Springer etc) [Book Title] by [Book author(s)]
[COPYRIGHT] (year of publication)
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Other Conditions:

Version 1.2

Questions? customercare@copyright.com or +1-855-239-3415 (toll free in the
US) or +1-978-646-2777.
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SPRINGER NATURE LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas -- Aderivaldo Cabral
Dias Filho ("You") and Springer Nature ("Springer Nature") consists of your license
details and the terms and conditions provided by Springer Nature and Copyright

Clearance Center.

License Number

License date

Licensed Content
Publisher

Licensed Content
Publication

Licensed Content Title

Licensed Content Author

Licensed Content Date

Type of Use

Requestor type

4899070716745

Aug 30, 2020

Springer Nature

Cell and Tissue Research

Microvasculature of the human testis and excurrent duct
system

Dr. Fumie Suzuki et al

Jan 1, 1986

Thesis/Dissertation

academic/university or research institute
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Format print and electronic
Portion figures/tables/illustrations
Number of

figures/tables/illustrations 1
Will you be translating? no
Circulation/distribution 1 - 29

Author of this Springer

no
Nature content

Inferéncia Bayesiana e Causal do Tempo para
Title Apresentacdo, Transferéncia Interinstitucional e Destorcdo
Manual no Prognéstico Cirtirgico da Torgdo Testicular

Institution name Universidade Estadual de Campinas

Expected presentation

Oct 2020
date

Portions Figure 3, page 81

Aderivaldo Cabral Dias Filho
SQSW 300 bloco P ap 103

Requestor Location
Brasilia, Distrito Federal 70673054

Brazil
Attn: Universidade Estadual de Campinas

Total 0.00 USD
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Springer Nature Customer Service Centre GmbH
Terms and Conditions

This agreement sets out the terms and conditions of the licence (the Licence)
between you and Springer Nature Customer Service Centre GmbH (the
Licensor). By clicking 'accept' and completing the transaction for the material
(Licensed Material), you also confirm your acceptance of these terms and
conditions.

1. Grant of License

1. 1. The Licensor grants you a personal, non-exclusive, non-transferable,
world-wide licence to reproduce the Licensed Material for the purpose specified
in your order only. Licences are granted for the specific use requested in the
order and for no other use, subject to the conditions below.

1. 2. The Licensor warrants that it has, to the best of its knowledge, the rights to
license reuse of the Licensed Material. However, you should ensure that the
material you are requesting is original to the Licensor and does not carry the
copyright of another entity (as credited in the published version).

1. 3. If the credit line on any part of the material you have requested indicates
that it was reprinted or adapted with permission from another source, then you
should also seek permission from that source to reuse the material.

2. Scope of Licence

2. 1. You may only use the Licensed Content in the manner and to the extent
permitted by these Ts&Cs and any applicable laws.

2. 2. A separate licence may be required for any additional use of the Licensed
Material, e.g. where a licence has been purchased for print only use, separate
permission must be obtained for electronic re-use. Similarly, a licence is only
valid in the language selected and does not apply for editions in other languages
unless additional translation rights have been granted separately in the licence.
Any content owned by third parties are expressly excluded from the licence.

2. 3. Similarly, rights for additional components such as custom editions and
derivatives require additional permission and may be subject to an additional
fee. Please apply to
Journalpermissions@springernature.com/bookpermissions@springernature.com
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for these rights.

2. 4. Where permission has been granted free of charge for material in print,
permission may also be granted for any electronic version of that work,
provided that the material is incidental to your work as a whole and that the
electronic version is essentially equivalent to, or substitutes for, the print
version.

2. 5. An alternative scope of licence may apply to signatories of the STM
Permissions Guidelines, as amended from time to time.

3. Duration of Licence

3. 1. A licence for is valid from the date of purchase ('Licence Date') at the end of
the relevant period in the below table:

Scope of Licence [Duration of Licence

Post on a website |12 months

Presentations 12 months

Books and journals|[Lifetime of the edition in the language purchased

4. Acknowledgement

4. 1. The Licensor's permission must be acknowledged next to the Licenced
Material in print. In electronic form, this acknowledgement must be visible at the
same time as the figures/tables/illustrations or abstract, and must be hyperlinked to
the journal/book's homepage. Our required acknowledgement format is in the
Appendix below.

5. Restrictions on use

5. 1. Use of the Licensed Material may be permitted for incidental promotional
use and minor editing privileges e.g. minor adaptations of single figures, changes
of format, colour and/or style where the adaptation is credited as set out in
Appendix 1 below. Any other changes including but not limited to, cropping,
adapting, omitting material that affect the meaning, intention or moral rights of the
author are strictly prohibited.

5. 2. You must not use any Licensed Material as part of any design or trademark.
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5. 3. Licensed Material may be used in Open Access Publications (OAP) before
publication by Springer Nature, but any Licensed Material must be removed from
OAP sites prior to final publication.

6. Ownership of Rights

6. 1. Licensed Material remains the property of either Licensor or the relevant
third party and any rights not explicitly granted herein are expressly reserved.

7. Warranty

IN NO EVENT SHALL LICENSOR BE LIABLE TO YOU OR ANY OTHER
PARTY OR ANY OTHER PERSON OR FOR ANY SPECIAL,
CONSEQUENTIAL, INCIDENTAL OR INDIRECT DAMAGES, HOWEVER
CAUSED, ARISING OUT OF OR IN CONNECTION WITH THE
DOWNLOADING, VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF CONTRACT, BREACH
OF WARRANTY, TORT, NEGLIGENCE, INFRINGEMENT OR OTHERWISE
(INCLUDING, WITHOUT LIMITATION, DAMAGES BASED ON LOSS OF
PROFITS, DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS OF
THIRD PARTIES), AND

WHETHER OR NOT THE PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES. THIS LIMITATION SHALL APPLY
NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE OF ANY
LIMITED REMEDY PROVIDED HEREIN.

8. Limitations

8. 1. BOOKS ONLY:Where 'reuse in a dissertation/thesis' has been selected the
following terms apply: Print rights of the final author's accepted manuscript (for
clarity, NOT the published version) for up to 100 copies, electronic rights for use
only on a personal website or institutional repository as defined by the Sherpa
guideline (www.sherpa.ac.uk/romeo/).

9. Termination and Cancellation

9. 1. Licences will expire after the period shown in Clause 3 (above).
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9. 2. Licensee reserves the right to terminate the Licence in the event that payment
is not received in full or if there has been a breach of this agreement by you.

Appendix 1 — Acknowledgements:

For Journal Content:

Reprinted by permission from [the Licensor]: [Journal Publisher (e.g.
Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE CITATION
(Article name, Author(s) Name), [COPYRIGHT] (year of publication)

For Advance Online Publication papers:

Reprinted by permission from [the Licensor]: [Journal Publisher (e.g.
Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE CITATION
(Article name, Author(s) Name), [COPYRIGHT] (year of publication),
advance online publication, day month year (doi: 10.1038/sj.[JOURNAL
ACRONYM].)

For Adaptations/Translations:

Adapted/Translated by permission from [the Licensor]: [Journal Publisher
(e.g. Nature/Springer/Palgrave)] [JOURNAL NAME] [REFERENCE
CITATION (Article name, Author(s) Name), [COPYRIGHT] (year of
publication)

Note: For any republication from the British Journal of Cancer, the
following credit line style applies:

Reprinted/adapted/translated by permission from [the Licensor]: on behalf of
Cancer Research UK: : [Journal Publisher (e.g. Nature/Springer/Palgrave)]
[JOURNAL NAME] [REFERENCE CITATION (Article name, Author(s)
Name), [COPYRIGHT] (year of publication)

For Advance Online Publication papers:

Reprinted by permission from The [the Licensor]: on behalf of Cancer
Research UK: [Journal Publisher (e.g. Nature/Springer/Palgrave)]
[JOURNAL NAME] [REFERENCE CITATION (Article name, Author(s)
Name), [COPYRIGHT] (year of publication), advance online publication, day
month year (doi: 10.1038/sj.[JOURNAL ACRONYM)])

For Book content:

Reprinted/adapted by permission from [the Licensor]: [Book Publisher (e.g.
Palgrave Macmillan, Springer etc) [Book Title] by [Book author(s)]
[COPYRIGHT] (year of publication)
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Other Conditions:

Version 1.2

Questions? customercare@copyright.com or +1-855-239-3415 (toll free in the
US) or +1-978-646-2777.
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JOHN WILEY AND SONS LICENSE
TERMS AND CONDITIONS

Aug 30, 2020

This Agreement between Universidade Estadual de Campinas --
Aderivaldo Cabral Dias Filho ("You") and John Wiley and Sons ("John
Wiley and Sons") consists of your license details and the terms and
conditions provided by John Wiley and Sons and Copyright Clearance
Center.

License

Number 4899040396913

License date Aug 30, 2020

Licensed
Content John Wiley and Sons
Publisher

Licensed
Content British Journal of Surgery
Publication

Licensed .. Torsion of the testis and allied conditions
Content Title

Licensed
Content R. C. N. Williamson
Author

Licensed Dec 7, 2005
Content Date
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Licensed
Content
Volume

Licensed
Content
Issue

Licensed
Content
Pages

Type of use

Requestor
type

Format

Portion

Number of

figures/tables

Will you be
translating?

Title

Institution
name

RightsLink Printable License

63

12

Dissertation/Thesis

University/Academic

Print and electronic

Figure/table

No

Inferéncia Bayesiana e Causal do Tempo para
Apresentacdo, Transferéncia Interinstitucional e Destorcéao
Manual no Prognéstico Cirdrgico da Tor¢do Testicular

Universidade Estadual de Campinas
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Expected Oct 2020
presentation
date

Portions Figure 2 on page 466

Universidade Estadual de Campinas
SQSW 300 bloco P ap 103

Requestor
Location  p  cilia, Distrito Federal 70673054
Brazil
Attn: Universidade Estadual de Campinas
Publisher
Tax ID EU826007151
Total 0.00 USD

Terms and Conditions

TERMS AND CONDITIONS

This copyrighted material is owned by or exclusively licensed to John
Wiley & Sons, Inc. or one of its group companies (each a"Wiley
Company") or handled on behalf of a society with which a Wiley
Company has exclusive publishing rights in relation to a particular work
(collectively "WILEY™"). By clicking "accept" in connection with
completing this licensing transaction, you agree that the following terms
and conditions apply to this transaction (along with the billing and
payment terms and conditions established by the Copyright Clearance
Center Inc., ("CCC's Billing and Payment terms and conditions"), at the
time that you opened your RightsLink account (these are available at any

Terms and Conditions

¢ The materials you have requested permission to reproduce or reuse
(the "Wiley Materials") are protected by copyright.
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¢ You are hereby granted a personal, non-exclusive, non-sub licensable
(on a stand-alone basis), non-transferable, worldwide, limited license
licensing process. This license, and any CONTENT (PDF or
image file) purchased as part of your order, is for a one-time use
only and limited to any maximum distribution number specified in
the license. The first instance of republication or reuse granted by
this license must be completed within two years of the date of the
grant of this license (although copies prepared before the end date
may be distributed thereafter). The Wiley Materials shall not be used
in any other manner or for any other purpose, beyond what is granted
in the license. Permission is granted subject to an appropriate
acknowledgement given to the author, title of the
material/book/journal and the publisher. You shall also duplicate the
copyright notice that appears in the Wiley publication in your use of
the Wiley Material. Permission is also granted on the understanding
that nowhere in the text is a previously published source
acknowledged for all or part of this Wiley Material. Any third party
content is expressly excluded from this permission.

o With respect to the Wiley Materials, all rights are reserved. Except as
expressly granted by the terms of the license, no part of the Wiley
Materials may be copied, modified, adapted (except for minor
reformatting required by the new Publication), translated,
reproduced, transferred or distributed, in any form or by any means,
and no derivative works may be made based on the Wiley Materials
without the prior permission of the respective copyright owner.For
STM Signatory Publishers clearing permission under the terms
of the STM Permissions Guidelines only, the terms of the license
are extended to include subsequent editions and for editions in
other languages, provided such editions are for the work as a
whole in situ and does not involve the separate exploitation of the
permitted figures or extracts, You may not alter, remove or
suppress in any manner any copyright, trademark or other notices
displayed by the Wiley Materials. You may not license, rent, sell,
loan, lease, pledge, offer as security, transfer or assign the Wiley
Materials on a stand-alone basis, or any of the rights granted to you
hereunder to any other person.

¢ The Wiley Materials and all of the intellectual property rights therein
shall at all times remain the exclusive property of John Wiley & Sons
Inc, the Wiley Companies, or their respective licensors, and your
interest therein is only that of having possession of and the right to
reproduce the Wiley Materials pursuant to Section 2 herein during
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the continuance of this Agreement. You agree that you own no right,
title or interest in or to the Wiley Materials or any of the intellectual
property rights therein. You shall have no rights hereunder other than
the license as provided for above in Section 2. No right, license or
interest to any trademark, trade name, service mark or other branding
("Marks") of WILEY or its licensors is granted hereunder, and you
agree that you shall not assert any such right, license or interest with
respect thereto

e NEITHER WILEY NOR ITS LICENSORS MAKES ANY
WARRANTY OR REPRESENTATION OF ANY KIND TO YOU
OR ANY THIRD PARTY, EXPRESS, IMPLIED OR STATUTORY,
WITH RESPECT TO THE MATERIALS OR THE ACCURACY
OF ANY INFORMATION CONTAINED IN THE MATERIALS,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTY OF MERCHANTABILITY, ACCURACY,
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR
PURPOSE, USABILITY, INTEGRATION OR NON-
INFRINGEMENT AND ALL SUCH WARRANTIES ARE
HEREBY EXCLUDED BY WILEY AND ITS LICENSORS AND
WAIVED BY YOU.

e WILEY shall have the right to terminate this Agreement immediately
upon breach of this Agreement by you.

¢ You shall indemnify, defend and hold harmless WILEY, its Licensors
and their respective directors, officers, agents and employees, from
and against any actual or threatened claims, demands, causes of
action or proceedings arising from any breach of this Agreement by
you.

e INNO EVENT SHALL WILEY OR ITS LICENSORS BE LIABLE
TO YOU OR ANY OTHER PARTY OR ANY OTHER PERSON
OR ENTITY FOR ANY SPECIAL, CONSEQUENTIAL,
INCIDENTAL, INDIRECT, EXEMPLARY OR PUNITIVE
DAMAGES, HOWEVER CAUSED, ARISING OUT OF OR IN
CONNECTION WITH THE DOWNLOADING, PROVISIONING,
VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF
CONTRACT, BREACH OF WARRANTY, TORT, NEGLIGENCE,
INFRINGEMENT OR OTHERWISE (INCLUDING, WITHOUT
LIMITATION, DAMAGES BASED ON LOSS OF PROFITS,
DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS OF
THIRD PARTIES), AND WHETHER OR NOT THE PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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THIS LIMITATION SHALL APPLY NOTWITHSTANDING ANY
FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED
REMEDY PROVIDED HEREIN.

Should any provision of this Agreement be held by a court of
competent jurisdiction to be illegal, invalid, or unenforceable, that
provision shall be deemed amended to achieve as nearly as possible
the same economic effect as the original provision, and the legality,
validity and enforceability of the remaining provisions of this
Agreement shall not be affected or impaired thereby.

The failure of either party to enforce any term or condition of this
Agreement shall not constitute a waiver of either party's right to
enforce each and every term and condition of this Agreement. No
breach under this agreement shall be deemed waived or excused by
either party unless such waiver or consent is in writing signed by the
party granting such waiver or consent. The waiver by or consent of a
party to a breach of any provision of this Agreement shall not
operate or be construed as a waiver of or consent to any other or
subsequent breach by such other party.

This Agreement may not be assigned (including by operation of law
or otherwise) by you without WILEY's prior written consent.

Any fee required for this permission shall be non-refundable after
thirty (30) days from receipt by the CCC.

These terms and conditions together with CCC's Billing and
Payment terms and conditions (which are incorporated herein) form
the entire agreement between you and WILEY concerning this
licensing transaction and (in the absence of fraud) supersedes all
prior agreements and representations of the parties, oral or written.
This Agreement may not be amended except in writing signed by
both parties. This Agreement shall be binding upon and inure to the
benefit of the parties' successors, legal representatives, and
authorized assigns.

In the event of any conflict between your obligations established by
these terms and conditions and those established by CCC's Billing
and Payment terms and conditions, these terms and conditions shall
prevail.

WILEY expressly reserves all rights not specifically granted in the
combination of (i) the license details provided by you and accepted
in the course of this licensing transaction, (ii) these terms and
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conditions and (iii) CCC's Billing and Payment terms and conditions.

¢ This Agreement will be void if the Type of Use, Format, Circulation,
or Requestor Type was misrepresented during the licensing process.

¢ This Agreement shall be governed by and construed in accordance
with the laws of the State of New York, USA, without regards to
such state's conflict of law rules. Any legal action, suit or proceeding
arising out of or relating to these Terms and Conditions or the breach
thereof shall be instituted in a court of competent jurisdiction in New
York County in the State of New York in the United States of
America and each party hereby consents and submits to the personal
jurisdiction of such court, waives any objection to venue in such
court and consents to service of process by registered or certified
mail, return receipt requested, at the last known address of such

party.

WILEY OPEN ACCESS TERMS AND CONDITIONS

Wiley Publishes Open Access Articles in fully Open Access Journals and
in Subscription journals offering Online Open. Although most of the fully
Open Access journals publish open access articles under the terms of the
Creative Commons Attribution (CC BY) License only, the subscription
journals and a few of the Open Access Journals offer a choice of Creative
Commons Licenses. The license type is clearly identified on the article.

The Creative Commons Attribution License

The Creative Commons Attribution License (CC-BY) allows users to
copy, distribute and transmit an article, adapt the article and make
commercial use of the article. The CC-BY license permits commercial
and non-

Creative Commons Attribution Non-Commercial License

The Creative Commons Attribution Non-Commercial (CC-BY-
NC)License permits use, distribution and reproduction in any medium,
provided the original work is properly cited and is not used for
commercial purposes.(see below)

Creative Commons Attribution-Non-Commercial-NoDerivs License

The Creative Commons Attribution Non-Commercial-NoDerivs License
(CC-BY-NC-ND) permits use, distribution and reproduction in any
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medium, provided the original work is properly cited, is not used for
commercial purposes and no modifications or adaptations are made. (see
below)

Use by commercial "for-profit" organizations
Use of Wiley Open Access articles for commercial, promotional, or
marketing purposes requires further explicit permission from Wiley and

will be subject to a fee.

Further details can be found on Wiley Online Library
http://olabout.wiley.com/WileyCDA/Section/id-410895.html

Other Terms and Conditions:

v1.10 Last updated September 2015

Questions? customercare@copyright.com or +1-855-239-3415 (toll
free in the US) or +1-978-646-2777.
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M Gmail Aderivaldo Cabral Dias Filho <aderivaldo.uro@gmail.com>

Permissao para reimpressao de artigo em tese de Doutorado

International Brazilian Journal of Urology 3 de marco de 2021
<brazjurol@brazjurol.com.br> 13:34
Para: Aderivaldo Cabral Dias Filho <aderivaldo.uro@gmail.com>

International Braz J
Urol

Official Journal of the Brazilian Society of Urology

Address: Rua Real Grandeza, 108, sala 101 - Rio de Janeiro - Brazil - 22281-034
E-mail: brazjurol@brazjurol.com.br; Website: www.intbrazjurol.com.br

Prezado Professor Cabral Dias Filho,

O professor tem nosso total consentimento para utilizagdo do artigo confirme sua
solicitacao.

Parabens!!

Estamos a sua disposicéo para qualquer nova solicitagdo.

Atenciosamente,

Luciani A Favorito
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