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Resumo

Introducdo: A obesidade tem sido associada a eventos respiratorios e a maioria destes ocorrem
no pos-operatorio imediato na unidade pds-anestésica (UPA). O objetivo deste estudo foi avaliar
o0 «outcome» e a incidéncia de eventos adversos respiratorios (ARE) pos-operatorios em doentes
com obesidade durante a sua permanéncia na UPA.

Métodos: Estudo prospetivo caso-controlo com emparelhamento de 27 pares de adultos com
obesidade e doentes com IMC <30,0 (ndo-obesos; grupo de controlo) semelhantes quanto a
distribuicao do sexo, idade e tipo de cirurgia, admitidos apos cirurgia eletiva na UPA (em maio
de 2011). Os doentes foram classificados como tendo alto risco de sindrome de apneia obs-
trutiva do sono (HR-OSA) quando tinham um score de STOP-BANG > 3. Os ARE foram definidos
como obstrucdo das vias aéreas superiores, hipoxémia (ligeira, moderada e grave), faléncia
respiratoria, incapacidade de respirar profundamente, fraqueza dos musculos respiratorios,
reintubacdo e aspiracao pulmonar apos extubacao traqueal. Foi utilizada a analise descritiva
das variaveis e os testes de Mann-Whitney U, Qui-quadrado e teste de Fisher foram utilizados
para efetuar comparacoes.

Resultados: O grupo de doentes obesos apresentou uma frequéncia superior de doentes com um
score de STOP-BANG >3 (89 vs 11%, p<0,001); foi submetido menos frequentemente a cirur-
gias consideradas de alto risco (59 vs 0%, p=0,002) e a cirurgias major (4 vs 15%, p=0,008).
Apresentou mais frequentemente eventos pulmonares adversos na UPA (33 vs 7%, p<0,018).
O evento adverso pulmonar mais frequente foi a incapacidade de respirar profundamente, que
ocorreu mais frequentemente nos doentes obesos (26 vs 4%, p >0,025). A analise multivariada
identificou a obesidade e o bloqueio neuromuscular residual como fatores de risco independen-
tes para a ocorréncia de eventos respiratorios. A duracdo da estadia na UPA foi superior nos
doentes obesos (120 min vs 84 min, p>0,01).

Conclusdes: A incapacidade de respirar profundamente foi o ARE mais frequente no periodo
pos-operatorio imediato nos doentes obesos. A obesidade foi considerada um fator de risco

* Autor para correspondéncia.

Correio eletrénico: fernando.abelha@gmail.com (F.J. Abelha).

0873-2159/$ - see front matter © 2012 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier Espafa, S.L. Todos os direitos reservados.
http://dx.doi.org/10.1016/j.rppneu.2013.04.002


dx.doi.org/10.1016/j.rppneu.2013.04.002
http://www.revportpneumol.org
mailto:fernando.abelha@gmail.com
dx.doi.org/10.1016/j.rppneu.2013.04.002

pocumento aescarregadao de ntp.//mnup.//IWww.eisevier.pt el Uo/Uz/ZUl4. LOpla para uso pessoal, esia totaimente proiblida a transmissao aeste aocumento por quaiquer meio ou rorma.

Doentes obesos: complicacdes respiratorias na unidade pos-anestésica 13

KEYWORDS
Obesity;

Body mass index;
Respiratory events;
Postoperative

independente para ocorréncia de ARE na UPA. Os doentes obesos tiveram maior tempo de
estadia na UPA mas nao tiveram maior tempo de internamento hospitalar.

© 2012 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier Espana, S.L. Todos os
direitos reservados.

Obese patients: Respiratory complications in the post-anesthesia care unit

Abstract

Introduction: Obesity has been associated with respiratory complications, and the majority of
these complications occur in the Post-Anesthesia Care Unit (PACU). The aim of this study was
to evaluate the outcome and incidence of adverse respiratory events (ARES) in obese patients

Methods: We conducted a prospective control study that included 27 obese patients matched
with an equal number of patients with body mass index (BMI) < 30 (non-obese control group); the
2 groups of patients were similar in respect to gender distribution, age, and type of surgery and
had been admitted into the PACU after elective surgery (May 2011). The AREs were identified
during PACU stay. Descriptive analysis of variables was performed, and the Mann-Whitney U
test, Chi-square test, or Fisher’s exact test were used for comparisons. Associations with AREs
were studied using univariate and multivariate logistic regression models.

Results: There was a higher frequency of STOP-BANG > 3 (89% vs. 11%, P<.001) among obese
patients and they were less frequently scheduled to undergo high-risk surgery (7% vs. 41%,
P=.005) and major surgery (4% vs. 15%, P=.008). Obese patients had more frequent AREs in the
PACU (33% vs. 7%, P<.018). Multivariate analysis identified obesity and residual neuromuscular
blockade as independent risk factors for the occurrence of AREs. Stay in the PACU was longer

Conclusions: Obesity was considered an independent risk factor for AREs in the PACU. Obese
patients stayed longer in the PACU, but they did not stay longer in the hospital.
© 2012 Sociedade Portuguesa de Pneumologia. Published by Elsevier Espafa, S.L. All rights

outcome . . .
during their stay in the PACU
for obese patients (120 min vs. 84 min, P<.01).
reserved.
Introducao

A obesidade é uma patologia que condiciona eventos adver-
sos para a saude que reduzem a esperanca média de vida
e/ou aumentam a incidéncia de comorbilidades, em parti-
cular a doenca cardiaca, diabetes mellitus tipo it e sindrome
de apneia obstrutiva do sono’.

A obesidade é uma co-morbilidade relativamente comum
que pode ter um impacto profundo na morbilidade e morta-
lidade relacionadas com a anestesia.

Estudos recentes sugerem que 60% da populacao nos pai-
ses industrializados tem excesso de peso (indice de massa
corporal [IMC] > 25 kg/m?) e pelo menos 30% obesidade (IMC
> 30kg/m?)2.

A definicdo de obesidade (IMC >30kg/m?) e o seu sig-
nificado clinico esta bem determinado e aceite em todo o
mundo. Esta patologia é classificada pela Organizacao Mun-
dial de Saude (OMS) em 3 classes (i, i1 € ). Os doentes sao
classificados como pré obesos (excesso de peso) se o IMC
variar entre 25- 29,9 kg/m? e obesos quando é superior ou
igual a 30kg/m?2. Como a populacao de doentes obesos sub-
metida a procedimentos cirlrgicos tem vindo a crescer e
a obesidade moérbida afeta a maioria dos o6rgaos vitais, o
anestesiologista deve estar preparado para lidar com varios
desafios®.

A obesidade tem varias consequéncias fisiopatologicas,
incluindo alteragdes na funcado respiratéria. Como tal, o
manuseio perioperatério pode afetar significativamente a
posterior evolucao clinica nesta populacgao.

O excesso de tecido adiposo metabolicamente ativo
aumenta o trabalho nos musculos de suporte; con-
sequentemente o consumo de oxigénio e a producao
de dioxido de carbono também se tornam superi-
ores.

Outros efeitos importantes sdo a disfuncao do miocar-
dio, o aumento do trabalho respiratorio e a menor eficacia
da ventilacdo devido ao aumento do esforco associado a
insuflacao pulmonar.

A compliance do sistema respiratério e os volumes
pulmonares, especialmente a capacidade residual fun-
cional (CRF), sdao habitualmente inferiores nos doentes
obesos**¢. Consequentemente, estes doentes apresentam
geralmente frequéncias respiratorias superiores compen-
sando a diminuicdo do volume corrente. O declinio da
CRF para valores inferiores ao valor de volume de oclusao
(das vias aéreas) pode afetar a oxigenacdo; adicionalmente
a hipoxémia pode desenvolver-se no periodo pds-inducao,
possivelmente devido ao distUrbio da ventilagdo-perfusao
nas bases pulmonares, onde a incidéncia de microatelectasia
€ superior.

E de salientar que no periodo pés-operatério a obstrucao
aguda da via aérea é mais provavel e a diminuicdo das
capacidades pulmonares pode ser esperada por pelo menos
5 dias.

A hipoxia ligeira e os eventos respiratorios adversos (ERA)
no periodo pds-operatorio podem estar relacionados com
a atelectasia pulmonar poés-operatoria e, ao contrario dos
doentes ndo obesos, cuja recuperacao pode ser mais rapida,
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em doentes com obesidade morbida a atelectasia pode per-
sistir por mais de 24 horas’.

O excesso de peso e a obesidade foram identificados
como fatores de risco para complicacoes respiratoérias no
periodo pds-operatorio’°.

O estudo de Healy et al. demonstrou a associacao entre
a obesidade e o risco aumentado de complicacdes respira-
torias no periodo perioperatério em doentes submetidos a
esofagectomia’®. Em contraste, outros estudos nao encon-
traram aumento do risco atribuivel a obesidade, mesmo em
doentes com obesidade mérbida'" "2,

0 objetivo do presente estudo foi avaliar a evolucao cli-
nica e a incidéncia de ERA em doentes obesos durante a sua
estadia na UCPA.

Metodologia

Este estudo foi aprovado pela comissao de ética do Centro
Hospitalar de Sao Joao, tendo sido obtido o consentimento
informado por escrito de todos os participantes.

Realizou-se um estudo prospetivo numa UCPA com capa-
cidade de 12 camas durante o periodo de 3 semanas (de 9
de maio a 27 de maio de 2011).

Os critérios de exclusao englobaram os seguintes: recusa
do doente, incapacidade de dar o consentimento infor-
mado, score <25 no mini mental state examination (MMSE),
idade inferior a 18 anos, nacionalidade estrangeira, doenca
neuromuscular conhecida, cirurgia urgente ou emergente,
cirurgia cardiaca, neurocirurgia e outros procedimentos que
implicassem hipotermia terapéutica.

Para este trabalho foi realizado um estudo caso-controlo
sendo a definicao dos casos realizada prospectivamente.
Durante o periodo em que se realizou o estudo todos
os doentes obesos com IMC >30 foram identificados e
emparelhados com doentes selecionados (caso-controlo).
Os casos e controlo foram identificados através da recolha
de dados em todos os doentes admitidos na UCPA de modo
consecutivo durante o periodo em que decorreu o estudo. Os
casos consistiram em doentes obesos e foram emparelhados
com doentes semelhantes no que respeita ao sexo, idade
e tipo de cirurgia que foi definido como intra-abdominal,
musculo esquelética ou cirurgia de cabeca e pescoco. Os
doentes nao obesos com IMC <30 foram selecionados com
base no emparelhamento de um para um com doentes
obesos e foram selecionados consecutivamente de acordo
com a presenca de caracteristicas de emparelhamento.

As variaveis registadas na admissao da UCPA foram
as seguintes: idade, sexo, tipo de cirurgia (intrabdomi-
nal, mUsculo-esquelética, bariatrica, cabeca e pescoco),
IMC, estado fisico da American Society of Anesthesio-
logists (EF-ASA) e as comorbilidades pré-hospitalizacdo
(especificamente sindrome de apneia obstrutiva do sono,
doenca cardiaca isquémica, insuficiéncia cardiaca con-
gestiva, doenca cerebrovascular, hipertensao, insuficiéncia
renal, diabetes insulinodependente, dislipidemia e doenca
pulmonar obstrutiva cronica).

Os fatores de risco clinicos (historia de doenca car-
diaca isquémica, historia de insuficiéncia cardiaca prévia
ou compensada, histéria de doenca cerebrovascular, dia-
betes mellitus e insuficiéncia renal) foram avaliados de
acordo com as recomendacdes para avaliacao do risco

cardiaco pré-operatério e abordagem cardioldgica peri-
operatoria na cirurgia nao cardiaca da Sociedade Americana
de Cardiologia/recomendacées da task force da American
Heart Association'>.

Antes da cirurgia ocorreu uma breve entrevista clinica
para obtencdo do consentimento, da histéria médica do
doente e para realizar o MMSE. Durante a entrevista foi
aplicado o questionario STOP-Bang'“.

Os doentes foram considerados de elevado risco de sin-
drome de apneia obstrutiva do sono (ER-SAOS) sempre que
o score STOP-Bang foi maior ou igual a 3.

Durante a cirurgia o anestesiologista responsavel pela
sala desconhecia o envolvimento do doente no estudo.
A conduta anestésica e monitorizagcao intra-operatoria foi
realizada de acordo com os critérios propostos pelos anes-
tesiologistas responsaveis seguindo os standards minimos da
instituicao.

Os farmacos relaxantes musculares foram usados para
entubacdo traqueal e foram efetuados bolus adicionais
mediante as necessidades. A decisao de monitorizar
o bloqueio neuromuscular, recorrendo a utilizacdo de
neuroestimulador periférico, dependeu do critério do
anestesiologista responsavel, nao existindo diretrizes relati-
vamente ao seu uso. Para assegurar que os anestesiologistas
permaneciam cegos quanto a participacdo dos doentes no
estudo nao tomamos a iniciativa de observar a utilizacao ou
a interpretacao do Train of four (TOF) durante a cirurgia.

No final do procedimento cirlrgico o anestesiologista
tinha autonomia de optar por reverter ou nao o bloqueio
neuromuscular com neostigmina. Na nossa pratica clinica
a administracdo do farmaco é geralmente feita precoce-
mente antes da extubacao traqueal quando a profundidade
do bloqueio é menor. O doente é geralmente extubado no
bloco operatério e transferido para a UCPA. Os critérios
de extubacéo incluiram elevagao da cabeca sustentada ou
aperto de mao por mais de 5seg, capacidade de cumprir
ordens simples, padrdo ventilatério estavel com saturacao
arterial de oxigénio aceitavel (SpO; > 95%) e ratio TOF supe-
rior a 0,80. Administrou-se oxigénio a 100% a todos os
doentes por mascara facial apds extubacao traqueal. A deci-
sdo de realizar oxigenoterapia durante a transferéncia do
doente da sala de bloco para a UCPA ficou ao critério do anes-
tesiologista responsavel.

Apos a chegada a UCPA todos os doentes realizaram oxi-
genoterapia por canula nasal ou mascara facial. O bloqueio
neuromuscular foi definido como TOF < 0,9 e foi quantificado
a admissao na UCPA através da utilizagao de aceleromiogra-
fia no musculo adductor pollicis (TOF-Watch).

Os dados pos-operatorios registados incluiram
informacao relativa a mortalidade e duracdao do inter-
namento hospitalar e na UCPA.

Complicagdes respiratorias pés-operatorias

Cada ERA pos-operatorio foi definido na folha de recolha de
dados de acordo com os seguintes dados especificados por
Murphy et al.':

1. Obstrucao da via aérea superior que motivou intervencao
(elevacao da mandibula, utilizacdo de dispositivos de
permeabilizacdo da via aérea).
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2. Hipoxemia ligeira a moderada (saturacao de O, [SpO;]
entre 90-93% com oxigenoterapia a 3l/min por canula
nasal que ndao melhorou apos intervencoes ativas
(aumentar fluxo de O, para>3L/min. Aplicacdo de mas-
cara facial de alto fluxo, pedidos verbais para respirar
profundamente, estimulacao tactil).

3. Hipoxemia grave (SpO; <90%) sob oxigenoterapia a 3L/
min com canula nasal que ndao melhorou apés interv-
encdes ativas (aumentar fluxo de O, para>3L/min).
Aplicacdo de méascara facial de alto fluxo, pedidos verbais
para respirar profundamente, estimulacao tactil.

4. Sinais de dificuldade respiratodria ou faléncia ventilatoria
(frequéncia respiratoria > 20 respirages por minuto, uso
dos musculos acessorios, esforco traqueal).

5. Incapacidade de respirar profundamente quando solici-
tado pela equipa de enfermagem da UCPA.

6. Queixas sugestivas de fraqueza dos musculos respirato-

rios ou da via aérea superior (dificuldade em respirar,

deglutir, falar).

Necessidade de reentubacao na UCPA.

8. Evidéncia clinica ou suspeita de aspiracao pulmonar apds
extubacao traqueal (conteldos gastricos observados na
orofaringe e hipoxemia).

N

A equipa de enfermagem da UCPA foi instruida para rever
a ‘cheklist’ de cada doente apos a admissdo na UCPA e para
informar o investigador caso registasse algum ERA. Caso
tal se verificasse o investigador procedia a examinagao do
doente para confirmar que apresentava pelo menos um dos
critérios de ERA.

Analise estatistica

Andlise descritiva das variaveis foi usada para sumariar
os dados e o teste de Mann-Whitney foi utilizado para
comparacao de variaveis continuas entre grupos de indivi-
duos; o teste Chi quadrado e o teste exato de Fisher foram
usados para comparar proporcoes entre grupos de indivi-
duos.

Todas as variaveis foram consideradas significativas
quando p <0,05.

Para avaliar os determinantes das complicacoes respira-
torias realizou-se a analise da regressao logistica univariada
e as seguintes variaveis independentes: tipo de cirurgia,
idade, IMC, IMC >35kg/m?, duracdo da anestesia, EF- ASA,
cirurgia de alto risco, diabetes insulinodependente (de
acordo com score RCRI), tipo de anestesia, duracao da
anestesia, duracao do internamento hospitalar e na UCPA
e presenca de bloqueio neuromuscular residual. Logistica
binaria de regressao multipla com eliminacao condicio-
nal foi usada para examinar as co-variaveis para cada
fator com o objetivo de identificar os preditores inde-
pendentes de ERA. Neste modelo, as co-variaveis com
valores de p<0,05 na respetiva analise univariada foram
inscritas. O software estatistico SPSS para a versao Win-
dows 16.0 (SPSS, Chicago, IL) foi usado para analisar os
dados.

Resultados

No total, 27 pares de doentes foram admitidos e estudados
na UCPA durante o periodo de duracéo do estudo. A tabela 1
apresenta as caracteristicas dos doentes admitidos na UCPA
e a comparacao entre doente obesos e nao obesos.

A idade era semelhante em ambos os grupos; o valor da
mediana de idade do grupo de doentes obesos era de 47
anos e o valor desvio interquartil (DIQ) variou entre 35-63
anos, em comparacao com os doentes nao obesos cuja
mediana era de 46 anos e DIQ entre 33-61 anos.

Os doentes obesos apresentavam um IMC superior (medi-
ana, 41 vs 24, p<0,001), eram mais frequentemente doentes
de ER-SAOS (89 vs 11%, p<0,001) e foram programados
menos frequentemente para cirurgia de alto risco (7 vs 41%,
p=0,005) e cirurgia major (4 vs 15%, p=0,008).

A tabela 2 sumaria a ocorréncia de complicacoes
respiratérias nos doentes obesos e ndo obesos. A incidén-
cia de complicacoes respiratorias no poés-operatorio no
grupo de doentes obesos é superior em comparacao com
0 grupo de doentes nao obesos (33 vs 7%, p=0,018). A
incapacidade de respirar profundamente foi a complicacao
mais comum (26% nos doentes obesos vs 4% em doentes nao
obesos, p=0,025).

A duracao do internamento na UCPA foi superior no grupo
de doentes obesos (120 vs 84 min, p<0,01).

Na analise univariada apenas a obesidade e o blogueio
neuromuscular residual apoés cirurgia foram considerados
fatores significativos de risco para ERA (tabela 3). Como
demonstrado pela analise de regressao logistica multipla,
estas 2 variaveis foram consideradas fatores de risco inde-
pendente para a ocorréncia de ERA na UCPA (tabela 4).

Discussao

Os principais achados deste estudo sao os seguintes: pri-
meiro, os doentes obesos apresentaram incidéncia superior
de ERA em comparacao com os doentes cirlrgicos nao obesos
com quem foram emparelhados; segundo, a incapacidade de
respirar profundamente e a hipoxia leve/moderada foram os
ERA mais frequentes no periodo pos-operatorio imediato e
foram mais frequentes nos doentes obesos (classe 11 e );
terceiro, a obesidade e o bloqueio neuromuscular residual
foram fatores de risco independentes para ERA na UCPA.

Apesar da duracao do internamento na UCPA ter sido
superior, a incidéncia de ERA nao teve impacto na duracao
do internamento hospitalar.

A obesidade é conhecida por estar associada a sindrome
de apneia obstrutiva do sono (SAOS), atelectasia, assim
como a sindrome de hipoventilacdo. Também esta associ-
ada a diminuicdo da capacidade vital, capacidade residual
funcional, volume expiratorio forcado no 1.° segundo e ten-
sao arterial de oxigénio. Na nossa populacao de doentes,
determinamos que os doentes obesos tinham uma incidéncia
superior de eventos respiratorios adversos.

0 nosso estudo verificou que a obesidade pode estar
associada a ERA pos-cirdrgicos e a incidéncia de eventos res-
piratérios na UCPA nos doentes obesos foi 4,6 vezes maior
em comparacdo com os doentes ndo obesos.

Estudos prévios também demonstraram a correlagao
entre obesidade e complicacdes respiratdrias: na analise
retrospetiva de Kuduvalli et al."® a ventilacdo mecanica
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Tabela 1 Caracteristicas demograficas e dados perioperatorios (n=54)

Variaveis Mediana (DIQ) ou n (%) Obesos N=27 Nao-obesos N =27 p
Idade 47 (35-63) 46 (33-62) 0,796
Sexo 1

Masculino 5(19) 5 (19)

Feminino 22 (81) 22(81)
Local da Cirurgia 1

Intra-abdominal 17 (63) 17 (63)

Musculo-esquelética 8 (30) 8 (30)

Cabeca e pescoco 2 (7) 2 (7)
Sindrome de apneia obstrutiva do Sono 24 (89) 3(11) <0,001
Indice massa corporal (kg/m?) 41 (38-44) 24 (21-25) <0,001
Estado fisico ASA 0,352

AT 24 (89) 22 (82)

m/wv/v 3 (11) 5(19)
Cirurgia de alto risco 2 (7) 11(41) 0,005
Doenca cardiaca isquémica 0 0 1
Insuficiéncia cardiaca congestiva 0 0 1
Doenca cérebro-vascular 1(4) 0 0,500
Diabetes insulinotratada 6 (22) 1(4) 0,050
Creatinina sérica >2 mg/dl 0 1(4) 0,500
Hipertensao arterial 12 (44) 8 (30) 0,260
Dislipidemia 11(41) 8 (30) 0,393
DPOC 2 (7) 1 (4) 0,500
Magnitude da cirurgia 0,008

Minor 1(4) 8 (30)

Intermédia 25 (93) 15 (56)

Major 1(4) 4 (15)
Fluidoterapia intra-operatdria

Cristaldides intravenosos (L.) 1.000 (1.000-2.000) 1.000 (1.000-2.000) 0,606
Tipo de anestesia 1

Geral 24 (89) 24 (89)

Loco-regional 3 (11) 3 (11)
Duracdo da anestesia (min) 110 (80-180) 120 (70-165) 0,742
Duracdo da cirurgia 75 (60-120) 83 (50-130) 0,924
Temperatura a admissdo 35,3 (35,0-35,8) 35,2 (34,8-35,6) 0,071

<35°C 7 (26) 11 (41) 0,248
Bloqueio neuromuscular residual 11(41) 7 (26) 0,272
Duracdo do internamento na UCPA (min) 120 (76-140) 80 (61-110) 0,010
Duragdo do internamento hospitalar (dias) 4 (2-6) 3 (2-5) 0,725

ASA: American Society of Anesthesiologists; DIQ:desvio interquartil; DPOC: doenga pulmonar obstrutiva créonica; UCPA: Unidade de

Cuidados Pos-Anestésicos.

prolongada em doentes submetidos a cirurgia de bypass
coronario foi associada com IMC superior a 35; Merkow et al.®
associou a obesidade e a ocorréncia de tromboembolismo
pulmonar no periodo pos-operatorio.

Nao é surpreendente que o bloqueio neuromuscular
residual seja um fator de risco independente para even-
tos respiratorios. De facto, o bloqueio neuromuscular tem
sido observado frequentemente na UCPA quando farmacos
bloqueadores neuromusculares (FBNM) eram administra-
dos durante a cirurgia'”'®. Os eventos respiratorios pos-
operatérios sao o resultado adverso mais frequentemente

associado com a paralisia residual, tanto em estudos clinicos
observacionais como em estudos randomizados'®.

Um estudo caso-controlo prospetivo realizado por Murphy
et al.” concluiu que o bloqueio neuromuscular residual
é um fator importante para o desenvolvimento de ERA
na UCPA. Estudos em voluntarios tém vindo a demonstrar
que os fade ratios do TOF menores que 0,70-0,90 estao
associados a obstrucdo da via aérea superior’’; reducao
da coordenacao muscular faringea, aumento do risco de
aspiracdo pulmonar?’ e resposta ventilatoria a hipoxia
diminuida?.
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Tabela 2 Eventos respiratorios adversos (n =54)

Variaveis Total (n=54) Total % (95%Cl) Obesos N=27 Nao-obesos N =27 p
Eventos Respiratorios Adversos 11 20,4 (9,3-31,5) 9 (33) 2(7) 0,018
Obstrucao da via aérea superior 0 0 0] 0 1
Hipdxia ligeira/moderada 6 11,1 (2,5-19,8) 5(19) 1(4) 0,096
Hipoxia grave 0 0 0 0 1
Faléncia respiratoria 0 0 0 0 1
Incapacidade de inspirar 8 20,4 (9,3-31,5) 7 (26) 1(4) 0,025
profundamente
Fraqueza muscular 1 1,8 (0-5,6) 0 1(4) 0,500
Reentubacao 0 0 0 0 1
Aspiracao pulmonar 0 0 0 0 1
Tabela 3  Fatores de risco para complicacoes respiratorias na UCPA
Variaveis mediana (DIQ) ou n (%) Com/Sem eventos respiratorios 0dds ratio (95% Cl) p
Idade 48 (31-65)/43 (34-62) 1,01 (0,97-1,05) 0,687
indice massa corporal (kg/m?) 39 (35-41)/28 (23-41) 1,07 (0,99-1,15) 0,072
indice massa corporal >30 (kg/m?) 9 (82)/18 (42) 6,25 (1,20-32,50) 0,029
STOP- Bang >3 8 (73)/18 (42) 3,70 (0,86-15,93) 0,079
Estado fisico ASA 0,725
1/ 1
m/v/v 2 (18)/6 (14) 1,37 (0,24-7,95)
Cirurgia de alto risco 4 (37)/9 (21) 0,46 (0,11-1,94) 0,292
Diabetes insulinotratada 1.(9)/(6 (14) 0,62 80,66-5,73) 0,671
Magnitude da cirurgia 0,299
Minor/Intermédia 1
Major 3 (27)/6 (14) 2,31 (0,48-11,26)
Cirurgia baridtrica 4 (37)/9 (21) 2,22 (0,42-12,29) 0,360
Duragdo da anestesia (min) 90 (70-110)/125 (80-180) 0,99 (0,97-1,00) 0,101
Duracdo da cirurgia 70 (50-70)/90 (60-130) 0,99 (0,97-1,00) 0,089
Tipo de anestesia
Geral 10 (91)/38 (88) 1,36 (0,14-12,57) 0,812
Loco regional 10 (91)/1 (9) 1
Duracdo do internamento na UCPA (horas) 1,4 (0,9-2,4)/1,6 (1,1-2,0) 0,99 (0,99-1.00) 0,906
Duracdo do internamento hospitalar (dias) 3 (1-6)/3 (2-6) 0,94 (0,69-1,30) 0,721
Bloqueio neuromuscular residual 7 (64)/11 (26) 5,09 (1,25-20,78) 0,023
ASA: American Society of Anesthesiologists; DIQ: desvio interquartil; UCPA: Unidade de Cuidados Pos-Anestésicos.
Tabela 4 Complicacoes respiratorias
Variaveis n (%) Com/Sem eventos respiratorios adversos QOdds ratio (95% ClI) p
indice massa corporal > 30 (kg/m?) 9 (82)/18 (42) 4,58 (1,04-20,10) 0,046
Bloqueio neuromuscular residual 7 (64)/11 (26) 5,66 (1,03-31,10) 0,044

Considerando que a prevaléncia de complicagdes na
populacao cirtrgica com SAQS é superior a da populacdo
geral e varia em populacdes diferentes, utilizamos um
questionario conciso e de facil aplicacdo, com elevada sen-
sibilidade e valor preditivo negativo (VPN) para o rastreio

de SAOS na populacédo cirtrgica. De facto, os valores de e 100%.

sensibilidade do indice de apneia-hipopneia obtido através
de cutoffs polisonograficos superiores a 5, superiores a 15 e
superiores a 30, do inquérito STOP-Bang descrito por Chung
et al."»?3, foram de 83,6 92,9 e 100%, respetivamente, e
os valores correspondentes de VPN foram de 60,8, 90,2
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Os doentes obesos foram mais frequentemente doentes
com ER-SAOS e IMC superior, tal como esperado pelo pro-
cesso de emparelhamento. A obesidade esta associada ao
aumento do risco de SAOS em 12-30 vezes em relacao a
populacdo normal?#. Esta bem estabelecido que a SAQS tem
um impacto significativo na funcao cardiorrespiratoria aguda
e cronica?. Sendo o distlrbio do sono mais prevalente?®, a
SAOS tem uma elevada incidéncia entre doentes cirlrgicos e
afeta 2-26% da populacao geral, de acordo com o sexo, idade
e critérios de diagnéstico?. Existe uma evidéncia crescente
na literatura que sugere a implicacao da SAOS no desenvol-
vimento de doencas cardiorrespiratorias?’-2%. Apesar desta
evidéncia, no nosso estudo o ER-SAOS nao foi considerado
fator de risco independente para eventos respiratorios pos-
operatorios, em concordancia com os resultados de outros
estudos?*.

Reconhecemos no entanto que este estudo tem uma série
de limitacdes importantes.

Primeiro, os resultados devem ser como meras assoc-
iacoes e a causalidade nao pode ser implicada.

Segundo, o processo de emparelhamento foi construido
de modo que a idade, sexo, tipo de cirurgia e data da cirur-
gia coincidissem. No entanto, este processo nao emparelhou
as caracteristicas individuais dos doentes e os nossos resul-
tados mostraram que os doentes obesos eram mais frequen-
temente submetidos a cirurgia bariatrica e menos fre-
quentemente a cirurgia major e de alto risco. Assim, a
possibilidade do risco associado a cirurgia de alto risco, ao
invés do diagnostico de obesidade por si s6, poder contribuir
para as taxas mais elevadas de complicacdes nao pode ser
excluida.

Terceiro, baseamos a classificacao dos doentes como
doentes de ER-SAOS na utilizacdo no questionario STOP-Bang
e nao realizamos estudos polisonograficos que sao o gold-
standard para o diagnostico de SAOS.

Quarto, a nossa definicao de ERA envolveu critérios sub-
jetivos, o que pode influenciar o diagndstico. Os ERA foram
registados apenas durante o tempo de internamento na UCPA
e as complicacdes que poderiam ter ocorrido apés a alta
desta unidade nao foram consideradas, o que pode ser con-
siderada uma limitacao major do nosso trabalho.

Apesar das limitacdes acima referidas, este estudo indica
que os doentes obesos apresentaram uma elevacao na inci-
déncia de ERA pos-operatorios.

Responsabilidades éticas

Protecdo de pessoas e animais. Os autores declaram que
para esta investigacdo nao se realizaram experiéncias em
seres humanos e/ou animais.

Confidencialidade dos dados. Os autores declaram ter
seguido os protocolos do seu centro de trabalho acerca da
publicacdo dos dados de pacientes e que todos os pacien-
tes incluidos no estudo receberam informacoes suficientes
e deram o seu consentimento informado por escrito para
participar nesse estudo.

Direito a privacidade e consentimento escrito. Os auto-
res declaram que nao aparecem dados de pacientes neste
artigo.

Conflito de interesses

Os autores declaram nao haver conflito de interesses.
Bibliografia

1. Haslam DW, James WP. Obesity. Lancet. 2005;366:1197-209.
Epub 2005/10/04.

2. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ,
Flegal KM. Prevalence of overweight and obesity in the
United States, 1999-2004. JAMA. 2006;295:1549-55. Epub
2006/04/06.

3. Domi R, Laho H. Anesthetic challenges in the obese patient.
J Anesth. 2012;26:758-65. Epub 2012/05/09.

4. Chlif M, Keochkerian D, Choquet D, Vaidie A, Ahmaidi S. Effects
of obesity on breathing pattern, ventilatory neural drive and
mechanics. Respir Physiol Neurobiol. 2009;168:198-202. Epub
2009/06/30.

5. Shenkman Z, Shir Y, Brodsky JB. Perioperative management
of the obese patient. Br J Anaesth. 1993;70:349-59. Epub
1993/03/01.

6. Oberg B, Poulsen TD. Obesity: an anaesthetic challenge. Acta
Anaesthesiol Scand. 1996;40:191-200. Epub 1996/02/01.

7. Eichenberger A, Proietti S, Wicky S, Frascarolo P, Suter M,
Spahn DR, et al. Morbid obesity and postoperative pulmo-
nary atelectasis: an underestimated problem. Anesth Analg.
2002;95:1788-92, table of contents, Epub 2002/11/29.

8. Merkow RP, Bilimoria KY, McCarter MD, Bentrem DJ. Effect
of body mass index on short-term outcomes after colec-
tomy for cancer. J Am Coll Surg. 2009;208:53-61. Epub
2009/02/21.

9. Hall JC, Tarala RA, Hall JL, Mander J. A multivariate analysis
of the risk of pulmonary complications after laparotomy. Chest.
1991;99:923-7. Epub 1991/04/01.

10. Healy LA, Ryan AM, Gopinath B, Rowley S, Byrne PJ,
Reynolds JV. Impact of obesity on outcomes in the management
of localized adenocarcinoma of the esophagus and esophago-
gastric junction. J Thorac Cardiovasc Surg. 2007;134:1284-91.
Epub 2007/11/03.

11. Mullen JT, Davenport DL, Hutter MM, Hosokawa PW,
Henderson WG, Khuri SF, et al. Impact of body mass index on
perioperative outcomes in patients undergoing major intra-
abdominal cancer surgery. Ann Surg Oncol. 2008;15:2164-72.
Epub 2008/06/13.

12. Benoist S, Panis Y, Alves A, Valleur P. Impact of obesity
on surgical outcomes after colorectal resection. Am J Surg.
2000;179:275-81. Epub 2000/07/06.

13. Lee TH, Marcantonio ER, Mangione CM, Thomas EJ,
Polanczyk CA, Cook EF, et al. Derivation and prospective
validation of a simple index for prediction of cardiac risk of
major noncardiac surgery. Circulation. 1999;100:1043-9. Epub
1999/09/08.

14. Chung F, Yegneswaran B, Liao P, Chung SA, Vairavanathan S,
Islam S, et al. STOP questionnaire: a tool to screen patients
for obstructive sleep apnea. Anesthesiology. 2008;108:812-21.
Epub 2008/04/24.

15. Murphy GS, Szokol JW, Marymont JH, Greenberg SB, Avram MJ,
Vender JS, et al. Intraoperative acceleromyographic monito-
ring reduces the risk of residual neuromuscular blockade and
adverse respiratory events in the postanesthesia care unit.
Anesthesiology. 2008;109:389-98. Epub 2008/08/23.

16. Kuduvalli M, Grayson AD, Oo AY, Fabri BM, Rashid A. The
effect of obesity on mid-term survival following coronary artery
bypass surgery. Eur J Cardiothorac Surg. 2003;23:368-73. Epub
2003/03/05.

17. Baillard C, Gehan G, Reboul-Marty J, Larmignat P, Samama CM,
Cupa M. Residual curarization in the recovery room after vecu-
ronium. Br J Anaesth. 2000;84:394-5. Epub 2000/05/04.


http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0005
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0010
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0015
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0020
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0025
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0030
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0035
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0040
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0045
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0050
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0055
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0060
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0065
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0070
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0075
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0080
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0085

pocumento aescarregadao ae ntp.//nup.//www.elsevier.pt el Uo/Uz/ZU14. LOopla para uso pessoal, esla tolaimente proidida a transmissao deste aocumento por quaiquer meio ou iorma.

Doentes obesos: complicacdes respiratorias na unidade pos-anestésica 19

18.

20.

21.

22.

Cammu G, de Witte J, de Veylder J, Byttebier G, Vandeput D,
Foubert L, et al. Postoperative residual paralysis in outpati-
ents versus inpatients. Anesth Analg. 2006;102:426-9. Epub
2006/01/24.

. Murphy GS, Brull SJ. Residual neuromuscular block: lessons

unlearned, part I: definitions, incidence, and adverse physi-
ologic effects of residual neuromuscular block. Anesth Analg.
2010;111:120-8. Epub 2010/05/06.

Eikermann M, Groeben H, Husing J, Peters J. Accelerometry
of adductor pollicis muscle predicts recovery of respira-
tory function from neuromuscular blockade. Anesthesiology.
2003;98:1333-7. Epub 2003/05/27.

Sundman E, Witt H, Olsson R, Ekberg O, Kuylenstierna R,
Eriksson LI. The incidence and mechanisms of pharyngeal
and upper esophageal dysfunction in partially paralyzed
humans: pharyngeal videoradiography and simultaneous mano-
metry after atracurium. Anesthesiology. 2000;92:977-84. Epub
2001/02/07.

Eriksson LI, Sato M, Severinghaus JW. Effect of a vecuronium-
induced partial neuromuscular block on hypoxic ventilatory
response. Anesthesiology. 1993;78:693-9. Epub 1993/04/01.

23

24.

25.

26.

27.

28.

Chung SA, Yuan H, Chung F. A systemic review of obstructive
sleep apnea and its implications for anesthesiologists. Anesth
Analg. 2008;107:1543-63. Epub 2008/10/22.

Ahmad S, Nagle A, McCarthy RJ, Fitzgerald PC, Sullivan JT,
Prystowsky J. Postoperative hypoxemia in morbidly obese pati-
ents with and without obstructive sleep apnea undergoing
laparoscopic bariatric surgery. Anesth Analg. 2008;107:138-43.
Epub 2008/07/19.

Young T, Hutton R, Finn L, Badr S, Palta M. The gender bias in
sleep apnea diagnosis, are women missed because they have
different symptoms? Arch Intern Med. 1996;156:2445-51. Epub
1996/11/25.

Kryger MH. Diagnosis and management of sleep apnea syn-
drome. Clin Cornerstone. 2000;2:39-47. Epub 2000/06/30.
Leung RS, Bradley TD. Sleep apnea and cardiovascular dise-
ase. Am J Respir Crit Care Med. 2001;164:2147-65. Epub
2001/12/26.

Young T, Finn L, Peppard PE, Szklo-Coxe M, Austin D, Nieto FJ,
et al. Sleep disordered breathing and mortality: eighteen-year
follow-up of the Wisconsin sleep cohort. Sleep. 2008;31:1071-8.
Epub 2008/08/22.


http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0090
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0095
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0100
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0105
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0110
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0115
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0120
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0125
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0130
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0135
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140
http://refhub.elsevier.com/S0873-2159(13)00054-8/sbref0140

