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RESUMO

Impacto da anestesia peridural sacrococcigea e lombo-sacra com
levobupivacaina na analgesia perioperatéria de gatas submetidas a
ovariosalpingohisterectomia

Objetivou-se comparar a eficacia analgésica conferida pela anestesia peridural com
levobupivacaina administrada no espago sacrococcigea ou lombo-sacro em gatas
submetidas a ovariosalpingohisterectomia (OSH). Todos animais foram sedados
com acepromazina (0,05 mg/kg) associada a meperidina (6 mg/kg), por via
intramuscular (IM). A indugdo anestésica foi realizada com propofol dose-efeito,
seguindo-se a manutengcdo com isoflurano/O, Apds a estabilizagdo da anestesia
inalatoria, os animais foram distribuidos em trés tratamentos (n = 12 por grupo),
consistindo da administracdo de 1 mg/kg de levobupivacaina 0,5% no espaco
peridural S3-Co1 (GSC) ou lombo-sacro (GLS) e sem tratamento com anestesia
peridural (GC). Durante a cirurgia foram avaliados: frequéncia cardiaca e
respiratoria, pressao arterial sistdlica ndo-invasiva, oxicapnografia e concentragao
final expirada de isoflurano (ETiso). Fentanil (2 ug/kg) foi administrado para controlar
a resposta cardiovascular ao estimulo cirargico. O grau de analgesia e de sedagéao
foram mensurados antes do procedimento cirurgico e durante 8 horas apos
extubacédo traqueal. Morfina (0,2 mg/kg, IM) foi administrada como analgesia de
resgate. Os dados foram analisados com analise de variancia, teste de Tukey, teste
de Kruskall-Wallis, teste de Friedman com poés-teste de Dunn e teste qui-quadrado
(p < 0,05). No periodo intraoperatério, o requerimento de isofluorano e de fentanil foi
inferior no GSC e GLS em relagcédo ao GC (p = 0,006 — 0,048). As variaveis
cardiorrespiratorias, os escores de dor e de sedagao nao diferiram entre os grupos.
Analgesia de resgate poés-operatoria foi necessaria em 50%, 41,6% e 50% dos
animais do GSC, GLS e GC, respectivamente (p = 0.22). Como parte de um
protocolo de anestesia balanceada, o bloqueio peridural S3-Co1 foi tdo efetivo
quanto o L7-S1 para reduzir o requerimento anestésico e analgésico no periodo
intraoperatorio de gatas submetidas a OSH. Contudo, nenhuma das técnicas
incrementou a analgesia pds-operatoria em relagao ao tratamento controle.

Palavras-chave: analgesia, epidural, isofluorano, levobupivacaina.



ABSTRACT

Comparison of sacrococcygeal and lumbosacral epidural levobupivacaine for
perioperative analgesia in cats undergoing ovariohysterectomy

The aim of this study was to compare the perioperative analgesic efficacy of
sacrococcygeal with lumbosacral epidural anesthesia in cats undergoing
ovariohysterectomy. In a prospective, randomized, controlled-blinded study, 36 cats
undergoing elective OSH were evaluated. The animals were sedated intramuscularly
with acepromazine (0.05 mg/kg) plus meperidine (6 mg/kg). Anesthesia was induced
with propofol (dose-effect) and maintained with isoflurane/O,. After the establishment
of general anesthesia, the cats were assigned into three treatments (n = 12 per
group), which consisted of sacrococcygeal (GSC) or lumbosacral (GLS) epidural
administration of levobupivacaine 0.5% (1 mg/kg) and no treatment with epidural
(control) (GC). During anesthesia, heart rate, noninvasive systolic arterial pressure,
respiratory variables and end-tidal isoflurane concentration (FE'ISO) were monitored.
Intraoperatively, fentanyl was given to control cardiovascular responses to surgical
stimulation. Sedation and pain were assessed preoperatively and at various time
points up to 8 hours after extubation. Morphine (0.2 mg/kg, IM) was administered as
rescue analgesia. Data were analyzed using the chi-square test, Tukey test, Kruskal—
Wallis test and Friedman test (p < 0.05). Intraoperatively, overall FE'ISO and
analgesic supplementation requirements were lower in the GLS and GSC compared
to the GC (p = 0.006 - 0.048). Cardiorespiratory variables, pain and sedative scores
did not differ among groups. Postoperative rescue analgesia was required in 50%,
41.6% and 50% of the cats of GSC, GLS and GC, respectively (p = 0.22). As part of
a balanced anesthesia protocol, sacrococcygeal was as effective as lumbosacral
epidural anesthesia to decrease intraoperative anesthetic and analgesic
requirements. However, neither sacrococcygeal nor lumbosacral epidural anesthesia
provided significant postoperative analgesic benefits compared with the control
treatment.

Keywords: analgesia, epidural, isoflurane, levobupivacaine.
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Resumo

Objetivos: Comparar a eficacia analgésica conferida pela anestesia peridural com
levobupivacaina administrada no espago sacrococcigea (S3-Col) ou lombo-sacro (L7-S1) em
gatas submetidas a ovariosalpingohisterectomia.

Delineamento experimental: Estudo prospectivo, clinico, randomizado, controlado e
encoberto

Animais: Trinta e seis gatas encaminhadas para OSH eletiva, com peso médio de 2,6 + 0,5 kg
e idade média de 16+12 meses.

Métodos: Os animais foram sedados com a associacao de acepromazina (0,05 mg/ kg) a
meperidina (6 mg/kg), por via IM. A indugdo anestésica foi feita com propofol intravenoso
em dose suficiente para a intubagdo endotraqueal, seguindo-se a manutencdo com
1sofluorano/O,. Apds a estabilizagdo da anestesia geral, os animais foram distribuidos em trés
tratamentos (n = 12), que consistiram da administra¢do de 1 mg/kg de levobupivacaina 0,5%
no espago peridural S3-Col (GSC) ou lombo-sacro (GLS) e sem tratamento com anestesia
peridural (GC). Durante a cirurgia foram avaliados: frequéncia cardiaca e respiratoria, pressao
arterial sistolica ndo-invasiva, oxicapnografia e concentracdo final expirada de isoflurano
(ETiso). Fentanil (2 pg/kg) foi administrado para controlar a resposta cardiovascular ao
estimulo cirurgico. O grau de analgesia e de sedacdo foram mensurados antes do
procedimento cirtrgico e durante 8 horas apos extubagdo traqueal. Morfina (0,2 mg/kg, IM)
foi administrada como analgesia de resgate. Os dados foram analisados com andlise de
variancia, teste de Tukey, teste de Kruskall-Wallis, teste de Friedman com pds-teste de Dunn
e teste qui-quadrado (p < 0,05).

Resultados: No periodo intraoperatorio, o requerimento de isofluorano e de fentanil foi
inferior no GSC e GLS em relacio ao GC (p = 0,006 — 0,048). As varidveis

cardiorrespiratdrias, os escores de dor e de sedacdo ndo diferiram entre os grupos. Analgesia
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de resgate pds-operatoria foi necessaria em 50%, 41,6% e 50% dos animais do GSC, GLS e
GC, respectivamente (p = 0.22).

Conclusoes e relevancia clinica: Como parte de um protocolo de anestesia balanceada, o
bloqueio peridural S3-Col foi tao efetivo quanto o L7-S1 com levobupivacaina para reduzir o
requerimento anestésico e analgésico no periodo intraoperatorio de gatas submetidas a OSH.
Contudo, nenhuma das técnicas incrementou a analgesia pds-operatoria em relacdo ao

tratamento controle.

Palavras-chave: analgesia, epidural, isofluorano, levobupivacaina.
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Introducio

Na ultima década, a utilizagdo de técnicas anestésicas locais em associacao a anestesia
geral tem sido recomendada para incrementar a analgesia perioperatdria, bem como para
reduzir o requerimento anestésico € o consumo de opioides em caes e gatos submetidos a
diferentes procedimentos cirurgicos (Souza et al., 2010, Benito et al. 2018, de OL Carapeba et
al., 2020).

Dentre as técnicas anestésicas locais, o bloqueio peridural lombo-sacro (L7-S1) ¢
um dos mais estudados em cadelas e gatas submetidas a ovariosalpingohisterectomia
(OSH) (Souza et al., 2010; Pohl et al., 2012, Derossi et al., 2015). Contudo, em gatos e em
caes de pequeno porte, a medula espinhal termina na altura da primeira vértebra sacral
(Fletcher & Malkmus 1999), de modo que a injecdo peridural no espaco L7-S1 pode
determinar alguns riscos potenciais, como a ocorréncia de lesdo neuroldgica, além da
injecdo intratecal acidental, a qual implicaria em overdose, predispondo o animal a
depressdo cardiovascular e respiratéria (Liotta et al., 2016; Vesovisk et al., 2019). Dessa
forma, a utilizagdo da anestesia peridural caudal, onde a puncdo ¢ realizada no espago
sacrococcigeo (S3-Col) tem sido proposta como uma alternativa ao bloqueio L7-S1,
visando minimizar as possiveis complicagdes associadas a inje¢do lombo-sacra (Otero et
al., 2017).

Apesar da popularidade do bloqueio S3-Col para intervengdes obstétricas e cirurgias
perineais em ruminantes e equinos (Bigham et al., 2010; Rowland et al., 2018), essa técnica
ainda ¢ pouco empregada para pequenos animais. Recentemente, trés estudos clinicos
desenvolvidos em gatos relaram a eficacia e a seguranca do bloqueio peridural S3-Col para
realizacdo de cateterizagdo uretral, orquiectomia, cirurgias perineais e de membros pélvicos
(O’Hearn & Wright 2011; Fernadez-Parra et al, 2017; Otero et al., 2017). Até a data vigente,

ndo ha estudos clinicos publicados com foco na utilizacio do bloqueio peridural
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sacrococcigeo como parte de um protocolo multimodal de analgesia para intervengdes
cirtirgicas abdominais em pequenos animais.

A lidocaina e a bupivacaina sdo os anestésicos locais mais empregados na anestesia
peridural de cdes e gatos. Contudo, a levobupivacaina ¢ uma opg¢do atrativa, visto ter um
periodo de laténcia mais curto em relagdo a bupivacaina e duragdao mais longa em relacao a
lidocaina, favorecendo a analgesia perioperatoria (Steagall et al. 2017). Além disso, a
levobupivacaina ¢ menos lipossoluvel e menos potente quando comparada a bupivacaina
racémica (Casati & Putzu 2005). Tais propriedades fisico-quimicas contribuem para reduzir
os riscos de cardiotoxicidade e neurotoxicidade, uma vez que a depressao da contratilidade
cardiaca e a poténcia do bloqueio neural sao diretamente proporcionais a lipossolubilidade do
anestésico local (Foster & Markham 2000). Dessa forma, a utilizagao da levobupivacaina em
gatos deve ser considerada, visto que essa espécie ¢ mais susceptivel aos efeitos toxicos dos
anestésicos locais quando comparada a canina (Aprea el al. 2011). Contudo, ndo ha estudos
publicados sobre a utilizacao da levobupivacaina por via peridural em gatos.

Objetivou-se investigar a eficacia analgésica perioperatoria conferida pela
levobupivacaina administrada pela via peridural S3-Col, comparativamente, a L7-S1 em
gatas saudaveis submetidas a OSH eletiva. A hipotese formulada foi de que tanto o bloqueio
S3-Col quanto o L7-S1 poderiam reduzir o requerimento anestésico, os escores de dor e a

necessidade de intervengao analgésica no periodo perioperatorio.

Materiais e Métodos
Delineamento Experimental

Em estudo clinico, prospectivo, aleatorio e encoberto foi investigada a eficacia
analgésica da levobupivacaina administrada pela via peridural no espago S3-Col ou L7-S1 de

gatas submetidas a OSH eletiva. O estudo foi conduzido apos aprovagdo da Comissdo de Uso
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de Animais em Experimentacao (CEUA, protocolo 6296) e Termo de Consentimento Livre e

Esclarecido (TCLE) assinado pelos tutores dos animais.

Animais

Foram avaliadas 36 gatas, sem raca definida, adultas, com idade superior a 6 meses ¢
pesando mais de 2 Kg, provenientes da rotina cirtrgica do Hospital Veterinario (HV) da
Universidade do Oeste Paulista (Unoeste), encaminhadas para realizagcdo de OSH eletiva. Os
animais serdo selecionados mediante exames fisico, laboratoriais (hemograma, dosagem
sérica de ureia e creatinina) e ultrassonografia abdominal. Critérios de exclusdo: alteragdes no
hemograma e/ou alteragdes sistémicas, doengas cutaneas na regido S3-Col ou L7-S1, peso
inferior a 2 kg, gestantes ou em lactagdo. Ademais, animais com comportamento agressivo €
de dificil manipulagao foram excluidos.

Os animais foram internados nas dependéncias do HV da Unoeste, 24 horas antes da
cirurgia para adaptacdo ao ambiente, sendo alocados em gaiolas individuais com dgua e ragao
ad libitum. As cirurgias foram realizadas no periodo da manha e os animais foram submetidos

a restri¢ao alimentar 12 horas antes do procedimento cirurgico.

Procedimento Anestésico e instrumentacio

Todos os animais foram sedados com acepromazina (0,05 mg/kg; Acepran 0.2%;
Vetnil, SP, Brazil) em associagdo a meperidina (6 mg/kg; Dolosal; Cristalia Produtos
Quimicos e Farmacéuticos, SP, Brazil) pela via intramuscular (IM). Trinta minutos apos, foi
realizada a cateterizagdo percutanea (Angiocath; Becton Dickinson Industrias Cirurgicas Ltda,
SP, Brazil) da veia cefdlica, seguindo-se a indu¢do anestésica com propofol (Propovan;
Cristalia Produtos Quimicos e Farmacéuticos), em dose suficiente para obtengdo de

relaxamento muscular e inibi¢do do reflexo traqueal. Ato continuo, foi realizada a intubagao
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orotraqueal, seguindo-se a manutencdo com isoflurano (Isoforine, Cristalia Produtos
Quimicos e Farmacéuticos) em circuito sem re-inalacdo de gases (Takaoka, SP, Brazil), pelo
qual foi fornecido oxigénio a 100% com fluxo de 300 ml/kg/min. Os animais foram mantidos
em ventilagdo espontanea, sendo instituida a ventilagdo mecanica, somente se a concentragao
final expirada de diéxido de carbono excedesse 45 mmHg.

Durante a anestesia, os animais foram monitorados continuamente por um monitor
multiparamétrico (LifeWindow™ LWO9xVet, Digicare Animal Health, Flérida, USA), com
afericdo dos seguintes parametros vitais: frequéncia cardiaca (FC) saturacdo de oxigénio na
hemoglobina (SpO;), concentragdo final expirada de didoxido de carbono (ETCO,),
concentracdo final expirada de isofluorano (ETiso), temperatura esofagica (T). A pressao
arterial sistélica (PAS), foi monitorada por meio de Doppler vascular (Doppler 841-A; Parks
Medical Electronics, OR, USA), com adaptacdo do manguito no membro anterior toracico,
respeitando-se uma relagao de 0,4 entre a largura do manguito e a circunferéncia do membro.
A temperatura corpdrea foi mantida entre 37,5 e 38,5°C com o emprego de insuflador de ar

aquecido (Warm Air WA-7001, Hefei Longshore Tech Co., Ltd., Anhui Province, China).

Grupos estudados
Apos a estabilizacdo da anestesia inalatéria, os animais foram distribuidos equitativa e
aleatoriamente com o auxilio de um software (Research Randomizer, Computer software,

http://www.randomizer.org/) em trés tratamentos, com 12 animais em cada, consistindo da

administracdo de 1 mg/kg de levobupivacaina 0,5% (Novabupi com vasoconstrictor, Cristalia
Produtos Quimicos e Farmacéuticos) no espago peridural S3-Col (GSC) ou L7-S1 (GLS)
(Fig.1) e sem tratamento com anestesia (GC). Em todos os animais, foi realizada ampla
tricotomia a partir da ultima vértebra lombar e a primeira coccigea, com prévia antissepsia

antes da injecdo peridural. Para realizagdio da puncgdo peridural, os animais foram


http://www.randomizer.org/
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posicionados em decubito esternal, com os membros pélvicos estendidos cranialmente. A
localizagdo do espago peridural foi determinada pela palpac¢ao da depressdo entre as vértebras
L7-S1 ou S3-Col, seguindo-se a puncao com uma agulha hipodérmica 13x4,5. O sucesso da
técnica peridural foi confirmado pela auséncia de resisténcia a injecdo, além do relaxamento
do esfincter anal apos a administragdo da levobupivacaina. Em ambos os tratamentos, a
levobupivacaina 0,5% foi diluida em solucdo salina (0,9%) para obten¢do de volume final de
0,3 ml/kg. A preparagao da solugdo anestésica e a injecdo peridural foi realizada pelo mesmo

anestesista, que também foi responsavel pela monitoracao intraoperatoria.

Procedimento cirtrgico e monitoragao intraoperatoria

Em todos os grupos, o procedimento cirurgico foi iniciado 10 minutos apds a injecao
peridural. As cirurgias foram conduzidas pelo mesmo cirurgido, que utilizou a técnica
minimamente invasiva de OSH, através da incisao retro-umbilical na linha mediana ventral (2
cm). Em seguida, os ovarios foram exteriorizados, sendo efetuada a ligadura e transfixacdo
dos pediculos ovarianos com fio de nailon 2-0. A ligadura do tutero foi realizada por
transfixagdo numa posi¢ao cranial a cérvix, envolvendo além do tutero as veias e artérias
uterinas. O corpo do utero foi seccionado proximo a ligadura, seguindo-se a sutura do coto
uterino com pontos tipo cushing com fio de nylon 2-0. A parede abdominal foi laqueada em
trés planos de sutura: 1) peritdnio, fascia e musculo, utilizando-se pontos Sultan, com fio de
nylon-2-0; 2) subcutaneo, utilizando-se pontos simples invertidos com nylon-3-0; 3) pele,
utilizando-se pontos separados simples com nylon 3-0 (Hedlund, 2002).

Os parametros cardiorrespiratorios (FC, PAS, SpO,, ETCO,) e a ETiso foram
monitorados continuamente, no entanto foram considerados para analise estatistica os

seguintes momentos: M1, apos 10 minutos da manutencao da Etiso em 1,2%; M2, incisdao da
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linha alba; M3, ligadura do ovario direito; M4, ligadura do ovario esquerdo; M5, ligadura do
corpo uterino; M6, apds o ultimo ponto de pele.

Durante a anestesia, o vaporizador do isoflurano foi ajustado para manter os animais
em plano anestésico cirurgico (globo ocular rotacionado, auséncia de reflexo palpebral e
auséncia do tonus mandibular) e para prevenir as respostas autondmicas perante o estimulo
cirargico. Em situacdes de PAS e/ou FC acima de 20% dos valores previamente mensurados,
a ETiso foi incrementada em 0,2%. Em caso, de necessidade de ETiso superior a 1,8%,
fentanil (2 pg/kg, 1V; Fentanest, Cristalia Produtos Quimicos e Farmacéuticos) foi
administrado como analgesia de resgate intraoperatoria.

Foram registrados também o tempo de anestesia (tempo decorrido entre a
administracao do propofol e interrup¢ao do isoflurano), de extubagao (tempo decorrido entre a
interrupcao do isoflurano e a presenca do reflexo laringo-traqueal), de cirurgia (tempo
decorrido entre a incisao da linha alba e o ultimo ponto de sutura de pele), de recuperagao
(periodo transcorrido entre a interrup¢ao do isoflurano e o inicio da deambulacdo, sem sinais

de ataxia).

Avalia¢do do grau de analgesia e de sedacao

Com relagdo a analgesia, os animais foram avaliados utilizando-se a Escala Composta
de Glasgow Felina (GCMPS-Feline, 0-20 pontos) (Reid et al., 2017) e a Escala Composta
Multidimensional-UNESP-Botucatu (ECM) (Brondani et al., 2013). Na avaliacao pela ECM
foram consideradas apenas duas categorias (expressdo da dor, 0-12 e alteragdo psicomotora,
0-12, total 24 pontos). As avaliagdes foram realizadas 12 horas antes do procedimento
cirargico (basal), 0,5, 1, 2, 4, 6 e 8 horas apds extubagdo traqueal, periodo em que os animais
foram mantidos sob interna¢do no HV. Nas gatas com ECM > 6/24 e/ou GCPM > 5/20, foi

administrada morfina (0,2 mg/kg, IM) como analgesia de resgate. O niimero total de resgates
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(doses) e o numero total de gatos que necessitarem de suplementacdo analgésica poOs-
operatoria foram registados.

O grau de sedagao foi avaliado utilizando-se escala descritiva numérica (0-16 pontos),
conforme descrito em estudos prévios (Belda et al., 2008; Ravasio et al., 2012).

Apo6s a ultima avaliagdo poOs-operatoria, foi administrado meloxicam (0,1 mg/kg, SC)

em todos os animais.

Efeitos adversos

A ocorréncia de possiveis efeitos como, nausea, vOmito, convulsdes, opistotono,
alteragdes cardiovasculares e respiratorias foram avaliados durante todo o periodo
perioperatorio. Bradicardia, hipotensdao e hipertensdo foram definidas como FC< 90
batimentos/minuto, PAS < 80 mmHg e PAS > 160 mmHg respectivamente, persistindo por

mais de 5 minutos consecutivos.

Analise Estatistica

Considerando-se uma diferenca de pelo menos 3 pontos nas escalas ECM e GCPM dos
animais tratados com anestesia peridural (GSC e GLS) em relagdo ao tratamento controle
(GC) e adotando-se como parametros a propor¢ao entre grupos de 1:1, poder do teste de 80%
nivel alfa de 5% e desvio padrdo de 2,6, estimou-se que seriam necessarios no minimo doze
gatas em cada grupo. Os calculos foram realizados com base em estudo piloto, com auxilio do
software Biostat 5.3.

Os dados foram submetidos ao teste de normalidade Shapiro-Wilk para identificar a sua
distribuicdo. A estatistica foi realizada com Analise de Varidncia (ANOVA), seguindo-se o
teste de Tukey para comparar diferencas entre as médias dos diferentes grupos, para variaveis

paramétricas (dados demograficos, dose de propofol, tempo dos procedimentos, concentragao
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final expirada de isofluorano, parametros cardiovasculares e respiratorios). Para calcular as
diferencas entre grupos no nimero de gatos que receberam analgesia de resgate foi utilizado o
teste qui-quadrado de Pearson. A diferenga entre grupos no nimero de doses de morfina
administradas no periodo pos-cirargico foi calculada pelo teste de Kruskal Wallis.

Os escores obtidos da avaliagdo do grau de analgesia e de sedacao foram avaliados pelo
teste de Kruskal-Wallis para comparagao das diferencas entre os grupos ao longo do tempo,
enquanto o teste de Friedman foi empregado para comparar as diferengas ao longo do tempo
dentro de cada grupo. Quando diferencas significativas forem detectadas, foi empregado o
pos-teste de Dunn. O nivel de significancia utilizado em todos os testes foi de 5%. Foi

utilizado o programa Instat Graphpad 5,1 para a analise estatistica.

Resultados

Nao houve diferenca significativa entre os tratamentos em relagdo ao peso corporeo, idade,
dose do propofol, tempo de anestesia, tempo de cirurgia e tempo de extubagdo. O tempo de
recuperagdo foi mais longo nos grupos GLS e GSC em relagcdo GC (p = 0,0009) (Tabela 1).

Os parametros cardiorrespiratorios ndo diferiram entre os grupos ao longo do tempo (p >
0.05). Em todos os tratamentos houve aumento dos pardmetros cardiovasculares em relacdo aos
valores basais, sendo detectada diferenga estatistica na FC de M2 até M6 no GC, de M2 até M5 no
GLS e de M2 até M4 no GSC (p < 0,0001) e na PAS de M2 até M4 em todos os tratamentos (p <
0,0001). A fe a ETCO2 nao diferiram ao longo do tempo em nenhum dos tratamentos (Tabela 2).

Houve redugdo de 6,25% e 7,63% no requerimento de isofluorano (M1-M6) nos grupos GSC
(ETiso = 1,33 + 0,08) e GLS (ETiso = 1,35 £ 0,05), respectivamente, em relacdo ao GC (ETiso =
1,44 + 0,1) (p = 0,0057). Na comparacao dos momentos intraoperatorios, A ETiso foi inferior nos
grupos GSC e GLS durante a ligadura dos pediculos ovarianos e cérvix uterina (M3, M4 e M5) em

comparac¢do ao GC (p = 0,0029 - 0,0064) (Tabela 2).
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A necessidade de suplementacdo analgésica intraoperatéria foi superior no GC em relagdo ao
GSC e GLS (p = 0,048). Houve necessidade de suplementacao analgésica com dose unica de
fentanil em 33,3% (4/12) e 8,3% dos animais do GC e GLS, respectivamente (Tabela 3).
Intervencao analgésica intraoperatoria nao foi necessaria no grupo GSC.

Os escores de dor e de sedagdo ndo diferiram entre os tratamentos ao longo do tempo. Com
relacdo aos valores basais, os escores de sedagdo foram superiores nos primeiros 30 minutos de
avaliacdo em todos os tratamentos (p < 0,001) (Tabela 3).

Nao houve diferenca entre os grupos em relagdo ao nimero de gatas que necessitaram de
analgesia de resgate pos-operatoria (p = 0,22). Houve necessidade de suplementacdo analgésica
em 50% (6/12) dos animais do GSC (totalizando sete resgates, dois resgates em um animal e um
resgate nos demais), 41,6% (5/12) dos animais do GLS (totalizando 5 resgates, um resgate por
animal) e 50% (6/12) dos animais do GC (totalizando 6 resgates, um resgate por animal) (Tabela
4).

Nao foram observadas alteragdes cardiovasculares ou neurologicas sugestivas de intoxicagdo
por anestésicos locais durante o periodo perioperatdrio. Durante a cirurgia, hipotensao (PAS < 80
mmHg) foi registrada em 33,3% (4/12), 41,6% (5/12) e 66,6% (8/12) dos animais do GLS, GSC e
GC, respectivamente (p = 0,21). Taquicardia (FC > 160 bat/min) foi observada durante a
manipulacdo cirargica dos ovarios em 50% (6/12), 58% (7/12) e 75% (9/12) dos animais do GSC,

GLS e GC, respectivamente (p = 0,44).

Discussio

A hipétese do atual estudo foi parcialmente confirmada, sendo demonstrado que a
inclusdo das técnicas de anestesia peridural S3-Col ou L7-S1 em um protocolo de anestesia
balanceada reduziu o requerimento anestésico e analgésico durante a cirurgia, contudo nao

incrementou a analgesia pos-operatoria em gatas saudaveis submetidas a OSH.
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A semelhanca dos resultados obtidos no periodo intraoperatorio nos grupos GSC e
GLS sugerem que a extensao cranial do bloqueio sensitivo conferido pela anestesia peridural
nao foi reduzida pela administracdo do anestésico local no espaco S3-Col, corroborando
dados prévios publicados em caddveres caninos, nos quais a avaliagdo por tomografia
computadorizada revelou que a migragdo cranial de diferentes volumes de contraste injetado
no espaco L7-S1 ou S3-Col foi semelhante (Vesovisk et al. 2019). A extensao cranial do
bloqueio sensitivo estd intimamente relacionada a dose do fArmaco e ao volume administrado
(Valverde & Skelding 2019). A dose de levobupivacaina administrada no atual estudo, foi
embasada na literatura (Steagall et al. 2017). Ja, o volume de 0,3 ml/kg foi escolhido com
base em estudo piloto, devido a auséncia de estudos publicados com foco na utilizagao da
anestesia peridural S3-Col como parte de um protocolo de anestesia balanceada para
realizagdo de cirurgias da cavidade abdominal em pequenos animais. Contudo, ¢ possivel que
o volume utilizado no atual estudo nao tenha sido o ideal para inibir a resposta nociceptiva
intraoperatoria. Apesar da reducdo da ETiso nos animais tratados com bloqueio peridural em
relacdo ao controle, a diferenca foi modesta (menor que 10%) e a resposta cardiovascular
simpatomimética frente ao estimulo cirurgico nao foi completamente atenuada pela anestesia
peridural, visto que 50% e 58% dos animais do GSC e GLS, respectivamente, apresentaram
taquicardia durante a ligadura dos pediculos ovarianos. Esses dados sugerem que o bloqueio
sensitivo ndo atingiu completamente as fibras aferentes primarias do pediculo ovariano, que
sdo provenientes dos ganglios da raiz dorsal localizados acima da quarta vértebra lombar
(Chien et al. 1991). E possivel que a administragdo de volumes maiores da solugdo anestésica
em ambas as técnicas pudesse ter incrementado a migra¢do cranial do anestésico local,
dessensibilizando de forma mais efetiva os pediculos ovarianos. Estudos adicionais sao
necessarios para investigar a eficdcia, bem como a seguranca clinica da administracao

peridural L7-S1 e S3-Col de volumes maiores que 0,3 ml/kg na espécie felina.
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A ECM e a GCMPS- Feline sdao métodos confidveis e validados para mensuragdao da

dor aguda em gatos. Contudo, ndo foram detectadas diferencas entre os grupos € nem ao
longo do tempo por nenhuma dessas escalas. Os dois métodos de avaliacdo sdo embasados em
alteragdes comportamentais, sendo de extrema importancia a experiéncia do observador para
que alteracdes sutis sejam identificadas. No atual estudo, apesar do treinamento ministrado
antes do inicio do estudo para a mensuracao da dor com base nas alteragdes comportamentais,
a observadora nao tinha experiéncia prévia, fator que pode ter gerado viés de interpretagdo em
ambas as escalas. Paralelamente, todos as cirurgias foram realizadas por um cirurgido
experiente, pela técnica minimamente invasiva, resultando em minimo trauma tecidual e,
consequentemente baixos escores de dor (mediana < 2 em todos os tratamentos em ambas as
escalas), fator que pode ter contribuido para auséncia de diferenga entre os tratamentos.

Com relacdo a suplementagdo analgésica pos-operatoria, 88,8% do total de resgates de
morfina foram administrados nas primeiras duas horas apos a extubacdo (GSC = 100%, GLS =
80%, GC= 83%), o que ¢ consistente com achados prévios reportados em gatas submetidas a OSH
(de OL Carapeba et al. 2020, Nicacio et al. 2020). O comportamento semelhante dos trés grupos
no periodo poés-operatorio, pode ser justificado pela duragdo analgésica conferida pela
levobupivacaina, que varia entre 60 a 90 minutos (Steagall et al. 2017). No atual estudo, o tempo
transcorrido entre a administragdo da anestesia peridural e o primeiro resgate analgésico (1. hora
apos a extubagdo traqueal) foi de 100 + 12 e 98 £ 16 minutos no GSC e GLS, respectivamente,
periodo em que o efeito analgésico conferido levobupivacaina provavelmente ja estaria
declinando. Por outro lado, a recuperacdo tardia nos animais tratados com anestesia peridural,
também pode ter interferido no diagnostico da dor, visto que a ataxia e a reducdo da mobilidade
podem gerar viés de interpretagdo em ambas as escalas empregadas.

Aparentemente, a dose de levobupivacaina empregada no atual estudo foi segura, ndo

sendo observados sinais neuroldgicos ou cardiovasculares sugestivos de intoxica¢do por
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anestésico local, no periodo de avaliagdao. Durante a cirurgia, hipotensdo transitoria foi
observada em todos os tratamentos. A maior prevaléncia de hipotensdo registrada no GC
(67%), provavelmente estd relacionada a maior exposi¢cdo desses animais ao isofluorano, de
modo a favorecer a reducao da contratilidade do miocardio ¢ da resisténcia vascular sistémica
(lizuka et al., 2013). Apesar da menor incidéncia, a hipotensdo também foi observada nos
grupos GLS (33,3%) e GSC (41,6%), que pode ser justificada pelo bloqueio das fibras pré-
ganglionares eferentes simpaticas, determinado pela anestesia peridural (Veering & Cousins
2000).

Com relagao as limitagdes do estudo, a confirmac¢do do sucesso da anestesia peridural em
ambos os tratamentos foi feita apenas por sinais clinicos, sem o respaldo de métodos mais
objetivos. Recentemente, foi demonstrado em gatos, que a neuroestimulagao de nervos periféricos
foi um instrumento confidvel para a confirmacao do sucesso do bloqueio peridural S3-Col (Otero
et al. 2017). Apesar da monitoracao intraoperatdria ter sido realizada pelo mesmo anestesista, a
distribuicdo dos grupos nao foi encoberta no periodo intraoperatorio, fator que pode ter gerado
viés de detec¢do. Paralelamente, a investigagdo do perfil farmacocinético da levobupivacaina
apos a injecao peridural (L7-S1 e S3-Col) auxiliaria na interpretacdo dos resultados obtidos, uma

vez que esses dados ainda ndo foram publicados na espécie felina ou canina.

Conclusdes

Como parte de um protocolo de anestesia balanceada, o bloqueio peridural S3-Col foi
tdo efetivo quanto o L7-S1 para reduzir o requerimento anestésico e analgésico no periodo
intraoperatorio de gatas submetidas a OSH. Contudo, nenhuma das técnicas incrementou a

analgesia pds-operatoria em relagdo ao tratamento controle.
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Figuras

Fig.1 Imagem radiografica de coluna vertebral de gato, representando a localizacdo

anatomica do espago peridural lombo-sacro (L7-S1) e sacrococcigeo (S3-Col)
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Tabelas

Tabela 1. Valores médios e desvio padrao do peso, idade, dose de inducdo do propofol, tempo
cirurgico, tempo de anestesia, tempo de extubacdo traqueal, e tempo de recuperagdo em gatas
submetidas a ovariosalpingohisterectomia tratadas com anestesia peridural com
levobupivacaina 0,5% (1 mg/kg) administrada no espago peridural S3-Col (GSC, n=12) ou
lombo-sacro (GLS, n=12) e sem tratamento com anestesia peridural (GC, n=12)

Variaveis Grupos
GSC GLS GC Valor de P

Peso (kg) 2,604 2,7+0,5 2,7+0,5 0,65
Idade (anos) 15,7+ 18 14,7+5 17,0+ 13 0,91
Dose de Propofol (mg/kg) 6,6 £2,0 6,5+1,9 72+1,8 0,70
Tempo Cirargico (min) 154+4 22,1 £12 20,79 0,18
Tempo Anestésico (min) 39,7+ 13 38,8+9 47 + 14 0,21
Tempo de Extubagdo (min) 6,1 £6 49+5 835 0,29
Tempo de recuperagao (min) 114 +61 124 + 81 32 + 107 0,0009

1 Diferenca significativa em relagdo ao GSC e GLS (Teste de Tukey)
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Tabela 2. Doses de fentanil administradas durante o periodo intraoperatério em gatas
submetidas a ovariosalpingohisterectomia tratadas com anestesia peridural com
levobupivacaina 0,5% (1 mg/kg) administrada no espago peridural S3-Col (GSC, n=12) ou
lombo-sacro (GLS, n=12) e sem tratamento com anestesia peridural (GC, n=12)

Periodo Intraoperatorio
Grupo n°doses n°gatas

MI M2 M3 M4 M5 M6
GSC 0 0 0 0 0 0 0 0/12
GLS 0 0 0 1 0 0 1 1/12
GC 0 0 2 2 0 0 4+ 4/12

tDiferencga significativa em relagdo ao GSC e GLS (Teste qui quadrado, p = 0,004)

M1, apoés 10 minutos da manutengdo da Etiso em 1,2%; M2, incisdo da linha alba; M3, ligadura do ovario
direito; M4, ligadura do ovario esquerdo; M5, ligadura do corpo uterino; M6, apds o tiltimo ponto de pele.



32

Tabela 3. Valores médios e desvio padriao de frequéncia cardiaca (FC), pressdo arterial sistolica (PAS), frequéncia respiratdria (f), concentragao
final expirada de isoflurano (ETiso), concentracdo final expirada de diéxido de carbono (ETCO;) e temperatura esofagica (T © C) em gatas
submetidas a ovariosalpingohisterectomia tratadas com anestesia peridural com levobupivacaina 0,5% (1 mg/kg) administrada no espago

peridural S3-Col (GSC, n=12) ou lombo-sacro (GLS, n=12) e sem tratamento com anestesia peridural (GC, n=12)

Variavel Grupo M1 M2 M3 M4 M5 M6
FC (bat/min) GSC 127+ 17 125+ 14 157 + 27% 168 £31* 152 + 28 141 + 27
GLS 136 + 28 133 £26 167 + 28* 168 + 34* 160 + 35% 147 £ 31
GC 121+ 17 120+ 16 161 + 23% 170 + 17* 160 + 21* 136 + 20%
PAS (mmHg) GSC 72+6 70 = 8 100 + 14* 91 + 3% 80 + 16* 88 + 30
GLS 77+ 8 80+ 7 105 + 24% 100 + 30% 93 + 29% 90 £ 19
GC 76 £ 11 75+ 8 100 + 13* 98 + 13* 90 + 9* 75+ 18
f(mov/min) GSC 18+ 7 18+7 23+8 24+ 12 22+ 10 20+9
GLS 22+ 10 20+6 30+ 11 25+ 10 35+ 10 24+9
GC 18+6 18+ 7 26+9 29+7 1947 16+5
ETiso (%) GSC 1,18 £0,10 12+0,11  1,48+021%F 1,50+0,13%F 147+0,19%F 1,18 +0,11
GLS 121+£0,07  121+0,08 1,56+0,06%1 1,57+0,11%F  1,51+0,09%F  1,18+0,15
GC 120+£0,07 121+0,08 1,68+031*  177+031*  160+0,16*  124+0,13
ETCO, (mmHg) GSC 32+5 35+5 35+5 34+ 6 33+7 34+8
GLS 31+8 3247 30+ 7 3147 3147 34+8
GC 3545 3746 35+8 36+ 6 3546 3747
T C) GSC 38,50 £ 0,49 3841+0,55 3836+0,64  3821+0,67 38,2340,70 38,26+ 0,79
GLS 38,65+0,55 38,72+0,92 38,70+1,14  3867+1,19 3871121  3858+1,11
GC 38,57 +0,40 3847+042 3836+046  3825+047  3826+048  3827+0,51

M1 = 10 minutos ap6s manutengdo anestésica com a ETiso em 1,2%; M2= incisdo de pele; M3= ligadura do ovario direito; M4= ligadura do ovario esquerdo; M5= ligadura
da cérvix uterina; M6 = sutura de pele. * Aumento significativo em relagdo ao M1 (Teste de Tukey, p < 0,001); TReducao significativa em relagdo ao GC (Teste de Tukey, p =
0,0029 - 0,0064)
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Tabela 4. Mediana (min-max) dos escores de dor e de sedagdo mensurados durante 8 horas apds a extubagdo traqueal em gatas submetidas a
ovariosalpingohisterectomia tratadas com anestesia peridural com levobupivacaina 0,5% (1 mg/kg) administrada no espago peridural S3-Col

(GSC, n=12) ou lombo-sacro (GLS, n=12) e sem tratamento com anestesia peridural (GC, n=12)

Periodo pos-operatorio (h)

Grupo Basal 0,5 1 2 4 6 8
ECM GSC 0,5 (0-3) 0(0-3) 0 (0-8) 5(0-11) 0 (0-4) 0(0-2) 0 (0-4)
0-24) GLS 0,5 (0-2) 0(0-3) 0(0-11) 0 (0-10) 0(0-3) 0 (0-8) 0(0-2)
GC 1 (0-4) 2 (0-5) 1(0-11) 1(0-12) 0 (0-10) 0 (0-4) 0 (0-2)
GCMPS- Feline GSC 1(1-3) 1 (0-3) 0 (0-6) 4 (0-9) 0 (0-5) 0 (0-6) 0 (0-7)
(0-20) GLS 0 (0-3) 1 (0-3) 0 (0-7) 0 (0-5) 0(0-4) 0 (0-8) 0 (0-4)
GC 0(0-2) 2(0-4) 2 (0-7) 1 (0-10) 0 (0-10) 0(0-2) 0(0-2)
Sedacio GSC 0 (0-0) 6 (0-15)* 0,5 (0-8) 0 (0-6) 0 (0-1) 0 (0-0) 0 (0-0)
(0-16) GLS 0 (0-0) 1,5 (0-15)* 0 (0-8) 0 (0-3) 0 (0-1) 0 (0-1) 0 (0-0)
GC 0 (0-0) 3,5 (0-15)* 0 (0-6) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

* Aumento significativo em relagdo ao basal (Teste de Kruskal-Wallis, p < 0,001)

Basal = 12 horas antes da cirurgia; 0,5 h, 1 h, 2 h, 4 h, 6 h e 8 h apds a extubagao traqueal. ECM: Escala Composta Multidimensional-UNESP-Botucatu; GCMPS - Feline:
Escala Composta de Dor de Glasgow — Felina.
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Tabela 5. Numero de doses de morfina administradas durante 8 horas apds a extubacdo traqueal
em gatas submetidas a ovariosalpingohisterectomia tratadas com anestesia peridural com
levobupivacaina 0,5% (1 mg/kg) administrada no espaco peridural S3-Col (GSC, n=12) ou

lombo-sacro (GLS, n=12) e sem tratamento com anestesia peridural (GC, n=12)

Periodo pos-operatorio (h)

Grupo 0,5 1 2 4 6 8 Morfina (n°doses) Total de gatas
GSC 0 1 6 0 0 0 7 6/12
GLS 0 2 2 0 1 0 5 5/12
GC 0 2 3 1 0 0 6 6/12
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ANEXOS

ANEXO 1- COMISSAO DE ETICA NO USO DE ANIMAIS (CEUA)

NOHR022 0935 5GP - Sislerma Gestor de Pesquisa

DO OESTE PAULISTA

Pro-Reitoria de Pesquisa e Pos-Graduacio

Sistema Gestor de Pesquisa (SGP)
PREBIDENTE PRUDENTE - 8P

Parecer Projeto
Infarmacies do Projete

Titulo dio Prajeto: Eficdda clinica da aneslesia peridural sacrococcigea na ovanicsalpingohislereclomia fefina
Tipo do Projeta: PPGFEIC
Pratocalo do Projeto: 6206

a I Anguivo do projelo (Downlaad)
0 arquivo de sugestbes do parecerista ndo foi anexado.

Informagoes do Parecer

Data do Parecer: 12/08/2020

Data do Envie: 03082020

Situacio do Projeto: Aprovado

Comissia Comissso de Etica Uso de Animais (CELA)
Consideragio:

OBJETWA-SE INVESTIGAR A EFICACIA CLINICA E A SEGURANCA DA UTILIZACAD DO BLOGUEID PERIDURAL
SACROCOCCIGED (83-C0O1) COMO ADJUVANTE DA AMESTESIA GERAL INALATORIA EM GATAS SUBMETIDAS A
CWVARIOSALPINGOHISTERECTOMA, PARA O PROCEDIMENTO CIRURGICO, TODOS ANIMAIS SERAD TRATADOS COM
ACEPROMAZINA (0,05 MGHKG) ASSOCIADA A MEPERIDINA (6 MGKG), POR VIA INTRAMUSCULAR (IM), A INDUCAQ
AMESTESICA SERA REALIZADA COM PROPOFOL DOSE-EFEITO, SEGUINDO-SE A MANUTENGAD COM
ISOFLURAMOICZ, CINCO MINUTOS APOS A ESTABILIZAGAD DA AMESTESIA INALATORIA, OS AMIMAIS SERAD
DISTRIBUIDOS EM TRES TRATAMENTOS, COM 15 ANIMAIS EM CADA GRUPO: EF: ADMINISTRACAD DE 0.3 MLUKG (1,5
MGEHKG) DE ROPMACAINA 0.5 NO ESPACO PERIDURAL S3-C01; CN (CONTROLE NEGATIVO): ADMINISTRACAD DE 0,3
MLUKG DE SOLUGAD SALINA 0,9 NO ESPAQD PERIDURAL 53-CO1; CP (CONTROLE POSITIVO): ADMINISTRAGAD DED3
MUKG DE SOLUGCAD SALINA D8 MO ESPACO PERIDURAL S3-C01, ALEM DA ADMINISTRAGAD DE MELOXICAM (0,1
MEKG, 5C), APOS A INTUBACAD TRAQUEAL, DURANTE A CIRURGIA SERAD AVALIADDS: FREQUENCIA CARDIACA E
RESPIRATORIA, PRESSAD ARTERIAL SISTOLICA, TEMPERATURA ESOFRAGICA, OXICAPNOGRAFIA E CONCENTRAGAD
FIMAL EXPIRADA DE ISOFLURANGC. O GRAU DE ANALGESIA E DE SEDAGAD SERAC MENSURADOS ANTES DO
PROCEDIMENTO CIRURGICO (BASAL) 1, 2, 4, & E 12 HORAS APOS EXTUBACAD TRACUEAL. EM CASO DE ANALGESIA
INSUFICIENTE, MORFINA (0,2 MGKG, IM) SERA ADMINISTRADA COMO ANALGESIA DE RESGATE. OS DADOS SERAD
ANALISADOS COM ANALISE DE VARIANCIA COM APLICACAD DO TESTE DE TUKEY (DADOS PARAMETRICOS) E TESTE
DE KRUSKALL-WALLIS E FRIEDMAN COM POS-TESTE DE DUNN (DADOS NAQ PARAMETRICOS), AD NIVEL DE 5 DE
SIGNIFICANCIA (P = 0,05)

*0 PROJETO TEM GRANDE RELEVAMCIA CIENTIFICA E NA AREA DE ESTUDO, ENTRETANTO O ITEM 9.4 NAD ESTA
EXPLICITO O PORQUE DO N=45, FAVOR ANEXAR O CALCULO AMOSTRAL COMPLETO QUE CHEGOU AO NUMERD 45
EOU ANEXAR O PRINT DO PROGRAMA UTILIZADO,

[TEM 2.4: "CONSIDERANDO-5E UMA FALHA DE RESPOSTA AD TRATAMENTO DE 70 NO GRUPD CN E 20 NOS GRUPDS
CFEEF

E ADOTANDO-SE COMO PARAMETROS ADICIONAIS, A PROPORGAD ENTRE GRUPOS DE 1:1, PODER DO TESTE DE &0
E

MIVEL ALFA DE 5, ESTIMA-SE QUE SERAQ NECESSARIOS NO MINIMO 15 GATAS EM CADA GRUPO."

- 0 AUTOR ANEXOU PRINT DO CALCULO AMOSTRAL DEIXANDO EXPRESSO A QUANTIDADE DE ANIMAIS POR GRUPD,
SENDO ASSIM NAD HA RAZOES PARA O NAD ACEITE O PROUETO.

imprimir | Fechar

35

35



36

ANEXO 2- TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

TERMO DE CONSENTIMENTO *Titulo do projeto: Eficacia clinica da anestesia peridural
sacrococcigea na ovariosalpingohisterectomia felina. *Nome do pesquisador principal: Renata
Navarro Cassu *Razao social da Instituicdo: Associacdo Prudentina de Educacao e Cultura —
APEC. * CIAEP da Instituigdo da CEUA que aprovou: 02.0133.2019 *Objetivos do estudo:
Objetiva-se investigar a eficacia clinica e a seguranca da utilizagdo do bloqueio peridural
sacrococcigeo (S3-Col) como adjuvante da anestesia geral inalatdria em gatas submetidas a
ovariosalpingohisterectomia. *Procedimentos a serem realizados com os animais: (n° de
visitas, o que sera realizado e quando, descricdo do que sera feito com os animais, etc.) Serdao
avaliadas 45 gatas, sem raga definida, adultas, de idade e peso variavel, provenientes da rotina
cirirgica do Hospital Veterindrio (HV) da Universidade do Oeste Paulista (Unoeste),
encaminhadas para realizagdo de OSH. Os animais estudados serao selecionados mediante
exames fisico, laboratoriais (hemograma, dosagem sérica de ureia, creatinina) e
ultrassonografia abdominal. Critérios de exclusdo: animais com alteragdes sistémicas,
gestantes ¢ de comportamento agressivo. Os animais serdo internados nas dependéncias do
HYV da Unoeste, 36 horas antes da cirurgia para adaptagdo ao ambiente. Para o procedimento
cirargico, todos animais serdo tratados com acepromazina (0,05 mg/kg) associada a
meperidina (6 mg/kg), por via intramuscular (IM). A inducdo anestésica serd realizada com
propofol dose-efeito, seguindo-se a manutengdo com isoflurano/O2. Apos a estabiliza¢do da
anestesia inalatoria, os animais serdo distribuidos em trés tratamentos, com 15 animais em
cada grupo: EP: administragdo de 0,3 mL/kg (1,5 mg/kg) de ropivacaina 0,5% no espago
peridural S3-Col; CN (controle negativo): administragdo de 0,3 mL/kg de solucdo salina
0,9% no espago peridural S3-Col; CP (controle positivo): administragdo de 0,3 mL/kg de

solugdo salina 0,9% no espago peridural S3-Col, além da administragdo de meloxicam (0,1
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mg/kg, SC), ap6s a intubagdo traqueal. Durante a cirurgia serdo avaliados: frequéncia cardiaca
e respiratoria, pressao arterial sistolica, temperatura Resolugao Normativa CONCEA n° 22, de
25 de Junho de 2015 esofagica, oxicapnografia e concentragao final expirada de isoflurano. O
grau de analgesia e de sedagdo serao mensurados antes do procedimento cirtrgico (basal), 1,
2, 4, 8 e 12 horas apods extubacao traqueal. Em caso de analgesia insuficiente, morfina (0,2
mg/kg, IM) serd administrada como analgesia de resgate. *Potenciais riscos para os animais:
riscos de complicagdes poOs-operatorias, como infeccdo e deiscéncia de pontos, sendo
fundamental que o proprietario se responsabilize pelos cuidados pos-cirurgicos prescritos pelo
médico veterinario. Em casos de ocorréncia das complicagdes supracitadas, o proprietario
pode entrar em contato com o HV. *Cronograma: Realizagao dos procedimentos cirirgicos:
setembro de 2020 — setembro de 2021 *Beneficios: Aos animais: tratamento analgésico,
reduzindo o estresse e o desconforto no periodo pods-operatorio. Realizagdo de castragao,
impedindo a reproducdo indesejavel do animal. Beneficios sociais: controle populacional.
Descrever os beneficios do estudo para o animal e, se for o caso, para outros animais que
poderdo se beneficiar com os resultados do projeto. Se houver algum beneficio para a
sociedade, o pesquisador também deve mencionar. *Esclarecimentos ao proprietario sobre a
participagdo do animal neste projeto: Sua autorizagdo para a inclusdo do (s) seu (s) animal (is)
nesse estudo ¢ voluntaria. Seu (s) animal (is) podera(2o) ser retirado (s) do estudo, a qualquer
momento, sem que isso cause qualquer prejuizo a ele (s). A confidencialidade dos seus dados
pessoais sera preservada. Os membros da CEUA ou as autoridades regulatorias poderdo
solicitar suas informacgdes, e nesse caso, elas serdo dirigidas especificamente para fins de
inspegdes regulares. O Médico Veterindrio responsavel pelo (s) seu (s) anima (is) sera o (a)
Dr (a) Gustavo Ricci Zanelli inscrito (a) no CRMV sob o n° 41906/SP. Além dele, a equipe
do Pesquisador Principal Renata Navarro Cassu, também se responsabilizard pelo bem-estar

do (s) seu (s) animal (is) durante todo o estudo ¢ ao final dele. Quando for necessario, durante
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ou apods o periodo do estudo, vocé€ podera entrar em contato com o Pesquisador Principal ou
com a sua equipe pelos contatos: Tel. de emergéncia: (18) 99741-5820 Equipe: Julia Oliveira
Lima Zahra, Gustavo Ricci Zanelli, Leticia Maria Lima de Cerazo, Leticia Alencar Mailho
Rodrigues e Gabriel Montoro Nicacio Endereco: Rod. Raposo Tavares, km 572, Hospital
Veterinario, Campus II, Unoeste - Pres. Prudente-SP Telefone: 3229-2071 Coordenadora da
CEUA: Adriana Falco de Brito — (18) 3229-2035 Resolugao Normativa CONCEA n° 22, de
25 de Junho de 2015 DECLARACAO DE CONSENTIMENTO Fui devidamente esclarecido
(a) sobre todos os procedimentos deste estudo, seus riscos € beneficios ao (s) animal (is) pelo
(s) qual (is) sou responsavel. Fui também informado que posso retirar meu (s) animal (is) do
estudo a qualquer momento. Ao assinar este Termo de Consentimento, declaro que autorizo a
participacdo do (s) meu (s) animal (is) identificado (s), a seguir, neste projeto. Este documento
serd assinado em duas vias, sendo que uma via ficara comigo e outra com o pesquisador.

Presidente Prudente/SP, de de

Assinatura do Responsavel:

Assinatura do Pesquisador Responsavel:

Nome:

Documento de Identidade (quando aplicavel):

Identificagdo do (s) animal (is) (repetir tantas vezes quantas forem os animais):
Nome:

Numero de identificagdo:

Espécie:
Raga:
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ANEXO 3- NORMAS PARA PUBLICAGCAO NA REVISTA VETERINARY
ANAESTHESIA AND ANALGESIA

GUIDE FOR AUTHORS

INTRODUCTION

Veterinary Anaesthesia and Analgesia (VAA) publishes original, peer-reviewed articles
covering all branches of anaesthesia and the relief of pain in animals. Articles concerned with
the following subjects related to anaesthesia and analgesia are also welcome: the basic
sciences, pathophysiology of disease as it relates to anaesthetic management, equipment,
intensive care, chemical restraint of animals

including wildlife and exotic animals, welfare issues associated with pain and distress,
education in veterinary anaesthesia and analgesia.

VAA is making an effort to avoid publication bias and will publish negative studies that have
been well-designed and conducted. VAA uses plagiarism-detection software.

Types of article

Original Studies. These articles usually should aim to be approximately 3500 words with a
maximum word count (after review) of 4000 words (introduction through discussion).
Normally there should not be more than 30-40 references and 4-6 tables and/or figures. These
articles include original experimental or clinical research and meta-analyses. They require a
structured abstract with a maximum of 300 words containing the following headings:
Objective, Study design, Animals or Animal population, Methods, Results, Conclusions and
clinical relevance.

Review articles. Review articles are papers which clarify, summarize and critically evaluate
the current literature and should usually have <5000 words. These will normally be invited by

the Editors or a member of the Editorial Board, although unsolicited, acceptable material will
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be considered for publication. Databases and literature search strategy used should be defined
in the Material and methods. The abstract should contain no more than 300 words and be
structured with the following headings: Objective, Databases used, Conclusions.

Short Reviews--"What is the Evidence?" These are short review articles designed as a
platform for discussion and debate of a specific topic or question. They should be from 1500 -
3500 words with approximately 20 references and up to four tables and/or figures (if needed).
The abstract should contain no more than 300 words and be structured with the following
headings: Objective, Databases used, Conclusions.

Short communications. Short communications describe small or preliminary experiments and
the results. They should have a maximum of 2000 words; have ten or fewer references and no
more than one figure or table. They require a structured abstract with a maximum of 300
words containing the following headings: Objective, Study design, Animals or Animal
population, Methods, Results, Conclusions and clinical relevance. Case reports (case-based
studies; either single or multiple animals). In general, VAA is no longer publishing case
reports. In exceptional circumstances, they may be considered. Please contact the Editors
prior to submission.

Letters. Letters should not exceed 800 words or 5 references, with one figure or table. These
may be descriptions of new equipment, clinical observations, short case reports or comments
that the correspondent believes to be of general interest to the readership. VAA does not
routinely accept letters for publication criticizing existing publications. Where a reader feels
such criticism is justified, they should write (by e-mail) directly to the Editors and they should
aim to make their point in an objective, positive and constructive manner. The Editors will
decide if or what action is required. The Editors' decision is final.

Other types. Historical notes, editorials, obituaries and book reviews are also published. These

are generally invited by the Editors. Editorials usually should contain no more than 2500
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words, 25 references and one table and/or figure. Please contact the Editors for more
information.

If you need any further help please contact the Editorial Office: VAA@elsevier.com.
AUTHOR INFORMATION PACK 29 Aug 2018 www.elsevier.com/locate/vaa 5

Submission checklist

You can use this list, to download as a PDF here, to carry out a final check of your
submission before you send it to the journal for review. Please check the relevant section in
this Guide for Authors for more details.

BEFORE YOU BEGIN

Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical guidelines for journal
publication.

A manuscript will be considered for publication only if the work detailed therein: Adheres to
the Consensus Author Guidelines on Animal Ethics and Welfare for Veterinary Journals
developed by the International Association of Veterinary Editors; Follows international
guidelines for humane animal treatment as outlined in the Guide for the Care and Use of
Laboratory Animals (NRC 2011) and associated guidelines: the Euroguide, the U.K. Animals
(Scientific Procedures) Act (1986), the EU Directive 2010/63/EU for animal experiments, or
the National Institutes of Health guide for the care and use of Laboratory animals (NIH
Publications No. 8023, revised 1978) The authors should clearly indicate in the manuscript
that such guidelines have been followed in addition to stating that the

experiment was conducted in accordance to national laws.

Human and animal rights

All animal experiments should comply with and be reported according to the ARRIVE

guidelines. If the work involves the use of human subjects, the author should ensure that the
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work described has been carried out in accordance with The Code of Ethics of the World
Medical Association (Declaration of Helsinki) for experiments involving humans; Uniform
Requirements for manuscripts submitted to Biomedical journals. Authors should include a
statement in the manuscript that informed consent was obtained for experimentation with
human subjects. The privacy rights of human subjects must always be observed.

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to
differences, and promotes equal opportunities. Articles should make no assumptions about the
beliefs or commitments of any reader, should contain nothing which might imply that one
individual is superior to another on the grounds of race, sex, culture or any other
characteristic, and should use inclusive

language throughout. Authors should ensure that writing is free from bias, for instance by
using 'he or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of
stereotyping (e.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of
'stewardess').

Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT guidelines. At
manuscript submission, authors must provide the CONSORT checklist accompanied by a
flow diagram that illustrates the progress of patients through the trial, including recruitment,
enrollment, randomization,

withdrawal and completion, and a detailed description of the randomization procedure. The
CONSORT checklist and template flow diagram are available online.

Other reporting guidelines
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Please refer to the STROBE statement for observational studies and PRISMA for systematic
reviews and meta-analyses. Further information regarding reporting guidelines for specialized
studies can be found on the website of the Equator Network.

Declaration of interest

All authors must disclose any financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their work. Examples of potential
conflicts of interest include employment, consultancies, stock ownership, honoraria, paid
expert testimony, patent applications/registrations, and grants or other funding. If there are no
conflicts of interest then please state this:

'"The authors declare no conflict of interest' (if there are multiple authors) or 'The author
declares no conflict of interest' if there is one author only. Please include this statement on the
title page upon submission. View this link for more information: About Conflict of Interest
Statements.

Submission declaration

Submission of an article implies that the work described has not been published previously
(except in the form of an abstract, a published lecture or academic thesis, see 'Multiple,
redundant or concurrent publication' for more information), that it is not under consideration
for publication elsewhere, that its publication is approved by all authors and tacitly or
explicitly by the responsible authorities where AUTHOR INFORMATION PACK 29 Aug
2018 www.elsevier.com/locate/vaa 6 the work was carried out, and that, if accepted, it will
not be published elsewhere in the same form, in English or in any other language, including
electronically without the written consent of the copyrightholder.

Authorship

Each author is required to declare his or her individual contribution to the article: all authors

must have materially participated in the research and/or article preparation, so roles for all
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authors should be described. The statement that all authors have approved the final article
should be true and included in the disclosure.

VAA refers to The International Committee of Medical Journal Editors (ICMJE) for the
definition of authorship. ICMIJE defines authors as those who: Made substantial contributions
to the conception and design of, or acquisition of data or analysis and interpretation of data;
Drafted the article or revised it critically for important intellectual content; Approved the final
version to be published.

Authors should meet conditions 1, 2 and 3. Otherwise they should be mentioned in
acknowledgements. Participation in the acquisition of funding alone, translation and/or
editing of the manuscript alone or data collection alone does not merit authorship. Except in
the case of complex large-scale or multi-center research, the number of authors should
normally not exceed six. Please provide a statement on the title page defining the role of each
author. For example:

Authors' contributions MD: data interpretation, statistical analysis and preparation of
manuscript; RG: design, data management, and preparation of manuscript.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission.
Any addition, deletion or rearrangement of author names in the authorship list should be made
only before the manuscript has been accepted and only if approved by the journal Editor. To
request such a change, the Editor must receive the following from the corresponding author:
(a) the reason for the change in author list and (b) written confirmation (e-mail, letter) from all
authors that they agree with the addition, removal or rearrangement. In the case of addition or

removal of authors, this includes confirmation from the author being added or removed.
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Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the Editor considers
the request, publication of the manuscript will be suspended. If the manuscript has already
been published in an online issue, any requests approved by the Editor will result in a
corrigendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing
Agreement' (see more information on this). An e-mail will be sent to the corresponding author
confirming receipt of the manuscript together with a 'Journal Publishing Agreement' form or a
link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for
internal circulation within their institutions. Permission of the Publisher is required for resale
or distribution outside the institution and for all other derivative works, including
compilations and translations. If excerpts from other copyrighted works are included, the
author(s) must obtain written permission from the copyright owners and credit the source(s)
in the article. Elsevier has preprinted forms for use by authors in these cases.

Author rights

As an author you (or your employer or institution) have certain rights to reuse your work.
More information.

Elsevier supports responsible sharing

Find out how you can share your research published in Elsevier journals.

AUTHOR INFORMATION PACK 29 Aug 2018 www.elsevier.com/locate/vaa 7

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research

and/or preparation of the article and to briefly describe the role of the sponsor(s), if any, in
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study design; in the collection, analysis and interpretation of data; in the writing of the report;
and in the decision to submit the article for publication. If the funding source(s) had no such
involvement then this should be stated.

For anonymous review, this information should appear on the title page.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to
comply with their funder's open access policies. Some funding bodies will reimburse the
author for the gold open access publication fee. Details of existing agreements are available
online.

Open access

This journal offers authors a choice in publishing their research:

Subscription

* Articles are made available to subscribers as well as developing countries and patient groups
through our universal access programs.

* No open access publication fee payable by authors.

* The Author is entitled to post the accepted manuscript in their institution's repository and
make this public after an embargo period (known as green Open Access). The published
journal article cannot be shared publicly, for example on ResearchGate or Academia.edu, to
ensure the sustainability of peerreviewed research in journal publications. The embargo
period for this journal can be found below.

Gold open access

* Articles are freely available to both subscribers and the wider public with permitted reuse.

* A gold open access publication fee is payable by authors or on their behalf, e.g. by their

research funder or institution.
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Regardless of how you choose to publish your article, the journal will apply the same peer
review criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following
Creative

Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a
collective work (such as an anthology), as long as they credit the author(s) and provided they
do not alter or modify the article.

The gold open access publication fee for this journal is USD 3000, excluding taxes. Learn
more about

Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher
Academy offers several interactive modules, webinars, downloadable guides and resources to
guide you through the process of writing for research and going through peer review. Feel
free to use these free resources to improve your submission and navigate the publication
process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing to
eliminate possible grammatical or spelling errors and to conform to correct scientific English
may wish to use the English

Language Editing service available from Elsevier's WebShop.
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Submission

Our online submission system guides you stepwise through the process of entering your
article details and uploading your files. The system converts your article files to a single PDF
file used in the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset
your article for final publication. All correspondence, including notification of the Editor's
decision and requests for

revision, is sent by e-mail.

AUTHOR INFORMATION PACK 29 Aug 2018 www.elsevier.com/locate/vaa 8

Submit your article

Please submit your article via http://mc.manuscriptcentral.com/vaa

PREPARATION

Double-blind review

This journal uses double-blind review, which means that both the reviewer and author
name(s) are not allowed to be revealed to one another for a manuscript under review. The
identities of the authors are concealed from the reviewers, and vice versa. More information is
available on our website. To facilitate this, please include the following separately:

Title page (with author details): This should include the title, authors' names and affiliations,
a complete address for the corresponding author including an e-mail address,
Acknowledgements (including funding), Authors' contributions and Conflict of Interest
Statement.

Blinded manuscript (no author details): The main body of the paper (including the references,
figures, and tables) should not include any identifying information, such as the authors' names
or affiliations.

Equipment sources should be included but may be removed for review at the Editor's

discretion.
48



49

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with
an editable file of the entire article. Keep the layout of the text as simple as possible. Most
formatting codes will be removed and replaced on processing the article. The electronic text
should be prepared in a way very similar to that of conventional manuscripts (see also the
Guide to Publishing with Elsevier). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-
check' functions of your word processor.

Article structure

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading.
Each heading should appear on its own separate line. Subsections should be used as much as
possible when crossreferencing text: refer to the subsection by heading as opposed to simply
'the text'.

Sections in the body of the manuscript (introduction to discussion) should not be separated by
page breaks.

Introduction

State the objectives of the work and provide an adequate background, avoiding a detailed
literature survey or a summary of the results.

Material and methods

Provide sufficient detail to allow the work to be reproduced. Methods already published
should be indicated by a reference: only relevant modifications should be described.
Excessive recycling of words from previous manuscripts, including the methods section, will

not be allowed. See Elsevier's Ethics in Research & Publication brochure.
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Specify in Materials and methods the ethical review committee approval process and the
international, national, and/or institutional guidelines followed. Provide evidence in Materials
and methods that the principles of reduction, refinement, and replacement have been met.
Statistics

For help with statistical reporting please refer to the SAMPL Guidelines which are available
on the Equator Network. Further useful information on best practices in reporting sample size
calculations in Randomized Controlled Trials in the field of anaesthesia can be found in the
following British Journal of Anaesthesia article: 'Pitfalls in reporting sample size calculation
in randomized controlled trials

published in leading anaesthesia journals: a systematic review'.

Results

Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A combined
Results and Discussion section may be appropriate. Avoid extensive citations and discussion
of published literature.
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Conclusions

The main conclusions of the study may be presented in a short Conclusions section, which
may stand alone or form a subsection of a Discussion or Results and Discussion section.
Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and
equations in appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a
subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig.

A.l, etc.
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Essential title page information

Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible. Author names and affiliations. Please clearly
indicate the given name(s) and family name(s) of each author and check that all names are
accurately spelled. Present the authors' affiliation addresses (where the actual work was done)
below the names.

Indicate all affiliations with a lower-case superscript letter immediately after the author's
name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.
Corresponding author.

Clearly indicate who will handle correspondence at all stages of refereeing and publication,
and which author will be the corresponding author post-publication. Ensure that the e-mail
address 1s given and that contact details are kept up to date by the pre-publication
corresponding author.

Present/permanent address. 1f the first author who is not the corresponding post-publication
author has moved since the work described in the article was done, or was visiting at the time,
a 'Present address' (or 'Permanent address') may be indicated as a footnote to that author's
name.

This information should be provided on the title page upon manuscript submission. The
address at which the author actually did the work must be retained as the main, affiliation
address. Superscript Arabic numerals are used for such footnotes. Acknowledgments
(including sources of funding)

Authors' contributions Conflict of interest statement

Abstract
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A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately
from the article, so it must be able to stand alone. For this reason, references should not be
included in the abstract. Also, non-standard or uncommon abbreviations should be avoided,
but if essential they must be defined at their first mention in the abstract itself. The abstract
should be on a separate page and should not exceed 300 words. For original research articles
and short communications a structured abstract should be used with the following titles:
Objective, Study design, Animals or Animal population, Methods, Results, Conclusions and
clinical relevance. For review articles and "What is the Evidence?" articles the abstract should
be structured and usually should have the following headings: Objective, Databases used and
Conclusions.

Keywords

Up to six keywords or phrases should be listed immediately after the abstract. Ideally they
should be MeSH headings. Note: these keywords are not necessarily the same that you will
assign to your article during the submission process on ScholarOne.

Please use either British English or American English spelling (ensuring that this is consistent
with the spelling used throughout the body of your manuscript) and avoiding general and
plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These
keywords will be used for indexing purposes.

Abbreviations

Define abbreviations at their first mention in the body of the manuscript (introduction through
discussion). Ensure consistency of abbreviations throughout the article. A list of commonly
used abbreviations is available here.

Formatting of funding sources
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List funding sources in this standard way to facilitate compliance to funder's requirements:
Funding: This work was supported by the National Institutes of Health [grant numbers xxxx,
yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutes of Peace [grant number aaaa].
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It is not necessary to include detailed descriptions on the program or type of grants and
awards. When funding is from a block grant or other resources available to a university,
college, or other research institution, submit the name of the institute or organization that
provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for
small fractional terms, e.g., X/Y. Powers of e are often more conveniently denoted by exp.
Number consecutively any equations that have to be displayed separately from the text (if
referred to explicitly in the text).

Footnotes

Footnotes should rarely be used. If used, indicate the position of the footnote in the text and
present the footnote separately at the end of the article.

Artwork

Electronic artwork

General points
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Make sure you use uniform lettering and sizing of your original artwork. Preferred fonts:
Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier. Number the
illustrations according to their sequence in the text. Use a logical naming convention for your
artwork files. For Word submissions only, you may still provide figures and their captions,
and tables within a single file at the revision stage. Please note that individual figure files
larger than 10 MB must be provided in separate source files.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as'
or convert the images to one of the following formats (note the resolution requirements for
line drawings, halftones, and line/halftone combinations given below): EPS (or PDF): Vector
drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 600 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of
600 dpi is required.

Please do not:

Supply files that are optimized for screen use (e.g., PowerPoint, GIF, BMP, PICT, WPG); the
resolution is too low. Supply files that are too low in resolution. Submit graphics that are
disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or
PDF), or MS Office files) and with the correct resolution. If, together with your accepted

article, you submit usable color figures then Elsevier will ensure, at no additional charge, that
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these figures will appear in color online (e.g., ScienceDirect and other sites) regardless of
whether or not these illustrations are reproduced in color in the printed version. For color
reproduction in print, you will receive information regarding the costs from Elsevier after
receipt of your accepted article. Please indicate your preference for color: in print or online
only. Further information on the preparation of electronic artwork.

1llustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript
but concerned about the quality of the images accompanying their article. Elsevier's expert
illustrators can produce scientific, technical and medical-style images, as well as a full range
of charts, tables and graphs. Image 'polishing' is also available, where our illustrators take
your image(s) and improve them to a professional standard. Please visit the website to find
out more.
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Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the
figure itself) and a description of the illustration. Keep text in the illustrations themselves to a
minimum but explain all symbols and abbreviations used in the legend.

Tables

Please submit tables as editable text and not as images, Excel files, or embedded in Word
files. Tables should be placed on separate page(s) at the end after the references list or in a
separate file. Number tables consecutively in accordance with their appearance in the text.
The caption should be placed above the table and explain the origin of the data and any table
notes should be placed below the table body. Be sparing in the use of tables and ensure that
the data presented in them do not duplicate results described elsewhere in the article. Please

avoid using vertical rules.
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References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and
vice versa). Unpublished results and personal communications are not recommended in the
reference list, but may be mentioned in the text. If these references are included in the
reference list they should follow the standard reference style of the journal and should include
a substitution of the publication date with either 'Unpublished results' or 'Personal
communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links
to the sources cited. In order to allow us to create links to abstracting and indexing services,
such as Scopus, CrossRef and PubMed, please ensure that data provided in the references are
correct. Please note that incorrect surnames, journal/book titles, publication year and
pagination may prevent link creation. When copying references, please be careful as they may
already contain errors. Use of the DOI is encouraged.

A DOI can be used to cite and link to electronic articles where an article is in-press and full
citation details are not yet known, but the article is available online. A DOI is guaranteed
never to change, so you can use it as a permanent link to any electronic article. An example of
a citation using DOI for an article not yet in an issue is: Clutton RE (2017) Recognizing the
boundary between heroism and futility

in veterinary intensive care. Vet Anaesth Analg, http://dx.doi.org/10.1016/j.vaa.2016.11.004
Please note the format of such citations should be in the same style as all other references in
the paper.

Web references
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As a minimum, the full URL should be given and the date when the reference was last
accessed. Any further information, if known (DOI, author names, dates, reference to a source
publication, etc.), should also be given. Web references can be listed separately (e.g., after the
reference list) under a different heading if desired, or can be included in the reference list.
Reference Style

Please follow the following guidelines when formatting the reference list in your manuscript:
Abstracts that are more than two years old should not be used as references. Avoid abstracts
as references when at all possible. Proceedings should not be used as references. References
cited within the text that are 'unpublished observations' or 'personal communications' should
not be included in the reference list.

Authors are responsible for verifying that the information provided under these headings is
accurate and approved by the persons concerned. Information from manuscripts that have
been submitted but not accepted should be cited as unpublished observations. A modified
Harvard style should be used in the reference list. Cite the author names followed by year of
publication: (Jones 1997; Gregory 1999). Where there are two authors they should both be
included with an ampersand: (Pascoe & Bennett 1999) Where there are three or more authors,
the first author's name followed by et al. should be used: (Williams et al. 2016). If there is
more than one reference per year from an author then distinguish with a letter: (Williams et al.
2016a) (Jones et al. 2016a,b) A detailed reference list should be supplied on a separate page,
listed in alphabetical order of first author names. Journal titles should be abbreviated
according to the standard forms in the National Library of Medicine, USA, database
(MEDLINE or PubMed). Book titles should be written out in full. An EndNote style
download is available here. The following are examples of style: Journal

Argraves WS, Suzuki S (1987) Amino acid sequence of the human fibronectin receptor. J Cell

Biol 105, 1183-1190.
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Journal abbreviations source Journal names should be abbreviated according to the List of
Title Word Abbreviations.

Video

Elsevier accepts video material and animation sequences to support and enhance your
scientific research. Authors who have video or animation files that they wish to submit with
their article are strongly encouraged to include links to these within the body of the article.
This can be done in the same way as a figure or table by referring to the video or animation
content and noting in the body text where it should be placed. All submitted files should be
properly labeled so that they directly relate to the video file's content. . In order to ensure that
your video or animation material is directly usable, please provide the file in one of our
recommended file formats with a preferred maximum size of 150 MB per file, 1 GB in total.
Video and animation files supplied will be published online in the electronic version of your
article in Elsevier Web products, including ScienceDirect. Please supply 'stills' with your
files: you can choose any frame from the video or animation or make a separate image. These
will be used instead of standard icons and will personalize the link to your video data. For

more detailed instructions please visit our video instruction pages. Note: since video and
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animation cannot be embedded in the print version of the journal, please provide text for both
the electronic and the print version for the portions of the article that refer to this content.
Supplementary material

Supplementary material can support and enhance your scientific research. Supplementary files
offer the author additional possibilities to publish supporting applications, high-resolution
images, background datasets, sound clips and more. Please note that such items are published
online exactly as they are submitted; there is no typesetting involved (supplementary data
supplied as an Excel file or as a PowerPoint slide will appear as such online). Please submit
the material together with the article and supply a concise and descriptive caption for each
file. If you wish to make any changes to supplementary data during any stage of the process,
then please make sure to provide an updated file, and do not annotate any corrections on a
previous version. Please also make sure to switch off the '"Track Changes' option in any
Microsoft Office files as these will appear in the published supplementary file(s). For more
detailed instructions please visit our artwork instruction pages.

AFTER ACCEPTANCE

Online proof correction

Corresponding authors will receive an e-mail with a link to our online proofing system,
allowing annotation and correction of proofs online. The environment is similar to MS Word:
in addition to editing text, you can also comment on figures/tables and answer questions from
the Copy Editor.

Web-based proofing provides a faster and less error-prone process by allowing you to directly
type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All
instructions for proofing will be given in the e-mail we send to authors, including alternative

methods to the online version and PDF.
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We will do everything possible to get your article published quickly and accurately. Please
use this proof only for checking the typesetting, editing, completeness and correctness of the
text, tables and figures. Significant changes to the article as accepted for publication will only
be considered at this stage with permission from the Editor. It is important to ensure that all
corrections are sent back to us in one communication. Please check carefully before replying,
as inclusion of any subsequent corrections cannot be guaranteed. Proofreading is solely your
responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing 50 days
free access to the final published version of the article on ScienceDirect. The Share Link can
be used for sharing the article via any communication channel, including email and social
media. For an extra charge, paper offprints can be ordered via the offprint order form which is
sent once the article is accepted for publication. Both corresponding and co-authors may order
offprints at any time via Elsevier's Webshop. Corresponding authors who have published their
article gold open access do not receive a Share Link as their final published version of the
article is available open access on ScienceDirect and can be shared through the article DOI
link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything
from Frequently Asked Questions to ways to get in touch.

You can also find out when your accepted article will be
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