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Total laryngectomy; Introduction: The pectoralis major flap is a reconstructive option to consider in the treatment
Pharyngocutaneous of pharyngocutaneous fistula after a total laryngectomy. There are not large studies assessing
fistula; variables related to pharyngocutaneous fistula recurrence after removal of the larynx. Our

Pectoralis major flap;
Bypass salivary tube;
Pharynx closure

objectives were to review the results obtained with this type of treatment when pharyngocu-
taneous fistula appears in laryngectomized patients, and to evaluate variables related to the
results.

Methods: We retrospectively reviewed our results using either a myocutaneous or fasciomus-
cular pectoralis major flap to repair pharyngocutaneous fistula in 50 patients.

Results: There were no cases of flap necrosis. Oral intake after fistula repair with a pectoralis
major flap was restored in 94% of cases. Fistula recurrence occurred in 22 cases (44%), and it
was associated with a lengthening of the hospital stay. Performing the flap as an emergency
procedure was associated with a significantly higher risk of fistula recurrence. Hospital stay was
significantly shorter when a salivary tube was placed.

Conclusions: The pectoralis major flap is a useful approach to repair pharyngocutaneous fistula.
Placing salivary tubes during fistula repair significantly reduces hospital stay and complication
severity in case of pharyngocutaneous fistula recurrence.
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Reparo de fistulas faringocutdneas pés-laringectomia utilizando retalho do musculo
peitoral maior

Resumo

Introducdo: O retalho do mUsculo peitoral maior € uma opcao a ser considerada no fecha-
mento de fistula faringocutanea pos-laringectomia total. Nao ha grandes estudos que avaliem
as variaveis relacionadas a recorréncia da fistula faringocutanea apos esse procedimento. Nos-
sos objetivos foram avaliar os resultados obtidos com esse tipo de tratamento em pacientes
laringectomizados com fistula faringocutanea e as variaveis relacionadas aos resultados.
Método: Revisamos retrospectivamente os nossos resultados em 50 pacientes nos quais um
retalho miocutaneo ou fasciomuscular do misculo peitoral maior foram utilizados para reparar
a fistula faringocutanea.

Resultados: Nao houve casos de necrose de retalho. Apds o reparo da fistula com um retalho do
musculo peitoral maior, a ingestao oral foi restaurada em 94% dos casos. Houve recorréncia da
fistula em 22 casos (44%), a qual foi associada a duracao da hospitalizacdo. O uso do retalho como
procedimento de emergéncia foi associado a um risco significativamente maior de recorréncia
da fistula. A permanéncia hospitalar foi significativamente menor quando utilizado um tubo de
derivacao salivar.

Conclusdes: O uso do retalho do mUsculo peitoral maior € uma abordagem (til para reparar a
fistula faringocutanea. A colocacédo de tubos de derivacéo salivar durante o reparo da fistula
reduz significativamente o tempo de hospitalizacao e a gravidade das complicacdes em caso de
recorréncia da fistula faringocutanea.

© 2018 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado
por Elsevier Editora Ltda. Este é um artigo Open Access sob uma licenca CC BY (http://

creativecommons.org/licenses/by/4.0/).

Introducao

A ocorréncia de uma fistula faringocutanea (FFC) con-
tinua a ser uma das complicagdes pos-operatorias mais
comuns e dificeis em pacientes com laringectomia total.
Essa complicacdo aumenta a morbidade, o tempo de
hospitalizacdao e os custos associados ao tratamento. A
incidéncia relatada de fistulas faringocutaneas apos a larin-
gectomia total é altamente variavel, entre 4% e 65%."
Varios estudos avaliaram os fatores de risco associados ao
aparecimento de FFC apos laringectomia total: tratamento
prévio com radioterapia’® ou quimiorradioterapia,® menor
intervalo entre o fim da radioterapia e a laringectomia;’ ¢ 0
niveis de hemoglobina menores do que 125g/L no pré-
-operatorio® ou no pds-operatorio;>®'" comorbidades como
diabetes, doenca hepatica ou hipotireoidismo;>*"? e
aspectos cirirgicos como esvaziamento cervical,>’-? traque-
otomia prévia,® resseccdo da faringe®' ou o uso de tecido
nao irradiado para reforcar a sutura da faringe.™ Os resul-
tados de uma metanalise de 26 estudos feita por Paydafar
et al.’> mostraram que os fatores de risco significantemente
associados a FFC foram niveis de hemoglobina inferiores a
125g/L, traqueostomia prévia, radioterapia pré-operatoria
e esvaziamento cervical concomitante. Os resultados tam-
bém mostraram que a FFC foi mais grave em pacientes
com radioterapia prévia. Em um estudo caso-controle feito
por Venegas et al.'® em pacientes laringectomizados, nao
se encontraram diferencas significantes na porcentagem de
FFC entre pacientes nao irradiados e irradiados (12% vs. 18%,
p > 0,05). Entretanto, pacientes com radioterapia prévia e

FFC necessitaram de mais procedimentos de reparo cirirgico
e o tempo de hospitalizacao foi maior.

O tratamento para FFC geralmente é conservador. Con-
siste em tratamento médico com antibidticos, nutricao
enteral com tubo nasogastrico e cuidado local diario das
feridas, inclusive remocao de todo tecido necrético, lim-
peza com solucdo antisséptica e colocacdo de um curativo
compressivo. Entre 62%° e 86%'” das FFC fecham-se com tra-
tamento clinico, particularmente as fistulas pequenas em
pacientes nao irradiados. O fechamento cirirgico da fis-
tula é indicado quando o tratamento conservador falha, mas
nao ha consenso sobre o tempo de espera. Varios autores
consideram que nao ha motivos para se prolongar a espera
caso o fechamento da FFC ndo aconteca em um més com
manejo clinico, quando entdo o fechamento cirlrgico deve
ser considerado.?'"®

Muitas técnicas cirlrgicas sdo usadas no tratamento da
FFC: fechamento direto;?"" reparo endoscopico com reta-
lho do platisma;" retalhos fasciocutdneos axiais, como o
retalho delto-peitoral’®?° ou o retalho perfurante da arté-
ria mamaria interna;?' retalhos musculocutéaneos, tais como
os retalhos do musculo esternocleidomastoideo,?? peito-
ral maior,'®20.23-25 trapézio?® ou grande dorsal;?? e retalhos
livres, como o jejuno,?>?” antebraco radial >'>%>%8 e reta-
lhos anterolateral das coxas.?’

Em nosso centro, o método de escolha para tratar uma
FFC que nao responde adequadamente ao tratamento con-
servador é o fechamento da fistula com um retalho do
musculo peitoral maior (RPM). Desde 1994, adicionamos sis-
tematicamente a colocacao de um tubo de derivacao salivar


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Repair of post-laryngectomy pharyngocutaneous fistulas using a pectoralis major flap 353

Tabela 1 Caracteristicas dos pacientes incluidos no estudo
(n = 50)
Idade, anos (média, desvio-padrao) 61,4 (9,1)
Sexo
Masculino 47 (94%)
Feminino 3 (6%)
Localizagdo
Laringe 35 (70%)
Hipofaringe 15 (30%)
Radioterapia prévia
Nao 11 (22%)
Sim 39 (78%)
Retalho prévio
Nao 44 (88%)
Sim 6 (12%)
Hb pré-operatdria gr/L (média, 109,9 (18,7)
desvio-padrao)
Periodo da fistula em dias (média, 32 (5-300)

variagdo)

(Montgomery® Salivary Bypass Tube; Boston Medical Pro-
ducts) em combinacao com o RPM.

Os objetivos deste estudo foram avaliar os resultados
obtidos com esse tipo de tratamento quando a FFC surge
em pacientes laringectomizados e as variaveis relacionadas
aos resultados.

Método

Os dados foram obtidos retrospectivamente de um registro
que coleta prospectivamente informacoes de procedimentos
reconstrutores feitos em nosso centro desde 1990. De 1990
a 2014, 50 pacientes foram tratados com RPM para cobrir a
FFC pos-laringectomia. A tabela 1 mostra as caracteristicas
dos pacientes incluidos neste estudo.

Em um caso, a fistula apareceu devido a necrose de um
retalho radial livre da pele usado na reconstrucao da hipo-
faringe. Em dois pacientes, um RPM foi usado apds a falha
anterior em uma tentativa de reparo com um retalho perfu-
rante da artéria mamaria interna. Em seis pacientes tratados
com laringectomia total e faringectomia parcial ou total,
usou-se o RPM na reconstrucao da hipofaringe na cirurgia
primaria.

A decisdo de fechamento cirdrgico eletivo da FFC com
RPM foi tomada apos falha do tratamento conservador com
duracao pelo menos quatro semanas, teve como base para-
metros clinicos, como o tamanho da fistula e os tecidos
moles cervicais.

O tratamento envolveu o uso de retalhos miocutaneos
ou fasciomusculares. Os critérios para usar um retalho
miocutaneo ou fasciomuscular dependeram basicamente
do tamanho do defeito a ser reconstruido e da morfologia
do paciente. Escolhemos um retalho muscular sem camada
cutanea quando o reparo da fistula exigiu a reconstrucao de
menos de um terco da hipofaringe, ou quando a espessura
da pele foi considerada excessiva. Nesses casos, suturamos
diretamente a fascia superficial do musculo peitoral nas
bordas dos defeitos. No caso de fistulas faringocutaneas

grandes, que requerem a reconstrucao de mais de um terco
da hipofaringe, usamos retalhos miocutaneos, suturamos
a pele nas bordas do defeito faringeo. Desde 1994, roti-
neiramente, introduzimos um tubo de derivacao salivar
simultaneamente ao reparo da fistula faringocutanea.

A restauracao completa da ingestao oral ap6s o reparo da
FFC com RPM foi considerada um desfecho bem-sucedido,
desde que nao fossem necessarios novos procedimentos de
reparo da FFC. A analise dos resultados incluiu a porcenta-
gem de complicagdes no local da ferida cirdrgica cervical e
do local doador toracico e o periodo de hospitalizacdo apds
a execucao do retalho peitoral.

As variaveis qualitativas foram comparadas com o teste
qui-quadrado ou o teste exato de Fisher. A relacao entre
variaveis qualitativas e continuas foi feita com o teste nao
paramétrico de Mann-Whitney. Uma regressao logistica foi
usada na analise multivariada.

Este estudo foi aprovado pelo comité cientifico oncolo-
gico institucional do nosso centro e feito de acordo com a
Declaracao de Helsinque.

Resultados

O retalho miocutaneo do musculo peitoral foi usado em
12 casos (24,0%) e um retalho fasciomuscular sem camada
cutanea em 38 casos (76,0%). Nao foram observados sinais
de necrose do retalho em qualquer dos casos.

O retalho foi feito 14 dias apos a laringectomia em
13 pacientes com fistula faringocutanea e sangramento cer-
vical. Nesses casos, o retalho foi usado em um contexto de
emergéncia para proteger o eixo vascular e para reconstruir
o defeito da faringe, executar a sutura em uma area con-
taminada. Nos pacientes restantes, a fistula foi reparada
de maneira eletiva, sem qualquer evidéncia de infeccao da
ferida cervical durante a cirurgia.

Um paciente com FFC apresentou hemorragia da veia
jugular interna no 12° dia do pos-operatorio. Apos a sutura
do vaso, reparamos a fistula com um retalho miocutaneo do
musculo peitoral. O paciente foi a 6bito apos oito dias por
choque séptico associado a complicagoes da ferida cervi-
cal; a fistula persistia no momento da morte. Dois pacientes
necessitaram de uma segunda cirurgia para reparar a recor-
réncia da FFC apds o tratamento com RPM. Nos dois casos,
o tratamento cirlrgico consistiu no uso de um segundo RPM
para reparar o defeito.

A restauracdo completa da ingestdao oral é conside-
rada o objetivo do tratamento. O reparo cirdrgico da FFC
pos-laringectomia com RPM foi bem-sucedido em 94% dos
pacientes (47/50). A recorréncia da FFC foi em 22 dos
50 procedimentos (44%). A tabela 2 mostra a porcentagem
de pacientes com recorréncia de fistula em relacao a idade
do paciente, niveis de hemoglobina, niUmero de dias antes do
reparo, localizacdo do tumor primario, radioterapia prévia,
uso do RPM na cirurgia primaria, tipo de retalho, o uso de
tubo de derivacao salivar e o contexto da cirurgia de reparo
(eletiva ou de emergéncia com sangramento cervical). Nao
houve diferencas significantes na recorréncia da fistula apos
o uso do retalho do musculo peitoral para qualquer uma
das variaveis analisadas. Observamos uma tendéncia para
a recorréncia da fistula quando a cirurgia foi de emergén-
cia. Dois dos pacientes operados em situacao de emergéncia
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Tabela 2 Recorréncia de fistula apos reparo com retalho do musculo peitoral em relacdo a variaveis clinicas e operatorias

Recorréncia da fistula p
Nao Sim
Idade em anos (mediana) 60,8 62,7 0,453
Periodo de fistulas anteriores em dias (mediana) 32,0 33,0 0,692
Hb pré-operatéria em g/L (mediana) 114,1 106,0 0,140
Localizac@o
Laringe 21 (57%) 16 (43%) 0,757
Hipofaringe 8 (53%) 7 (47%)
Radioterapia
Nao 6 (55%) 5 (45%) 0,927
sim 23 (56%) 18 (44%)
Retalho prévio
Nao 26 (57%) 20 (43%) 0,762
sim 3 (50%) 3 (50%)
Retalho
Miocutaneo 8 (67%) 4 (33%) 0,386
Fasciomuscular 21 (53%) 19 (47%)
Salivar
Nao 8 (42%) 11 (58%) 0,132
sim 21 (64%) 12 (36%)
Emergéncia
Nao 25 (64%) 14 (37%) 0,054
sim 4 (31%) 9 (69%)
Tabela 3 Resultados da analise multivariada considerando ObJ,etwo de lng~estao qral. O tempo medio de hgsp1tal1za§ao
a recorréncia da fistula como variavel dependente apos a conclusao da cirurgia com retalho do musculo peito-
ral foi de 24,5 dias (intervalo de nove a 120). O periodo de
HR 1C95% p hospitalizacao apos a concluséo da cirurgia com a retalho do
salivar musculo peitoral diferiu significativamente, dependeu da
Sim 1 recorréncia da fistula (p = 0,001). A mediana do tempo de
N3o 3.42 0.94-12.37 0.060 hospitalizacao para pacientes tratados com retalho do mus-
e ’ ’ ’ ’ culo peitoral foi de 16,0 dias (intervalo de nove a 31) para
N3o 1 aqueles que alcangaram o fechamento primario da fistula e
Sim 4.68 1.05-20.83 0.043 45 dias (intervalo 13-120) para pacientes com recorréncia
o e e 0.984 0.951-1.01 0.356 de fistula. Os periodos de hospitalizacio ap6s a conclusio

precisaram de um segundo procedimento reconstrutor com
RPM contralateral para fechar a FFC recorrente.

Fizemos um estudo multivariado que considerou a
recorréncia da fistula como variavel dependente e incluiu
aquelas variaveis com p < 0,20 na analise univariada
como variaveis independentes (tabela 3). A Unica variavel
associada a risco significativo de recorréncia da fistula foi a
cirurgia com o retalho como procedimento de emergéncia.
Nessa situacdo, o risco de recorréncia da fistula foi 4,6
vezes maior (IC 95%: 1,05-20,83, p = 0,043). Os pacientes
nos quais o tubo de derivacao salivar nao foi usado apre-
sentaram risco aumentado de recorréncia, mas nesse caso
a razdo de risco nao atingiu significancia estatistica (HR =
3,42, 1C 95% 0,94-12,37, p = 0,060).

Trés pacientes receberam alta do hospital com tubo
nasogastrico devido a persisténcia de uma pequena fistula
resolvida ambulatorialmente. Com excecao do paciente
que faleceu no periodo pos-operatorio, todos atingiram o

do RPM foram analisados considerando-se a localizacao
do tumor primario, radioterapia anterior, tipo de retalho,
0 uso de tubo de derivacao salivar e se o retalho foi feito
como cirurgia eletiva ou de emergéncia. A colocacdo de
um tubo de derivacao salivar foi a Unica variavel signi-
ficativamente relacionada ao periodo de hospitalizacao
(fig. 1). A mediana do tempo de hospitalizacao foi de 20,5
dias (intervalo de nove a 90) para pacientes nos quais foi
usado um tubo salivar e 40,0 dias (intervalo 13-120) para
pacientes sem uso do tubo (p = 0,013). Considerando apenas
pacientes com recorréncia de fistula (n = 22), a mediana do
tempo de hospitalizacao foi de 41,5 dias (intervalo de 13 a
90) para pacientes com uso de um tubo salivar (n = 12) e 66
dias (intervalo de 40-120) para pacientes sem tubo (n = 10)
(p = 0,036).

Cinco pacientes (9,6%) apresentaram uma infeccao da
ferida do térax na area doadora e dois (3,8%) apresenta-
ram hematoma. Todos os sete casos de complicacao no nivel
do térax foram solucionados com tratamento local das feri-
das.



Repair of post-laryngectomy pharyngocutaneous fistulas using a pectoralis major flap 355

120 1 T

100 9

80 9

60 4

Tempo de hospitalizagao (dias)

40 1
20 A l
0 T T
Nao Sim

Figura1 Tempo de hospitalizacao em dias em relacao ao uso
de tubo de derivacao salivar.

Discussao

Varios estudos ja mostraram a eficiéncia do RPM para o
fechamento da faringe durante uma laringectomia e, por-
tanto, reducéo da frequéncia de FFC no pos-operatorio.3®3!
No entanto, que seja do nosso conhecimento, nenhum
estudo foi feito com uma série grande de pacientes para exa-
minar a utilidade do RPM para tratar a FFC no po6s-operatério
ou para determinar as variaveis relacionadas a recorréncia
da fistula.

De acordo com nossos resultados, o uso dos retalhos fas-
ciomusculares e miocutaneos do musculo peitoral para o
fechamento da FFC pos-laringectomia é seguro e eficaz.
Com excecéao do paciente que morreu devido a complicacao
da infeccao da ferida no pos-operatério e ao choque sép-
tico secundario, a ingestao oral foi restaurada em todos
os pacientes, embora um segundo procedimento com RPM
contralateral tenha sido necessario em dois deles. Apesar
da utilidade e eficacia dessa técnica, 44% dos pacien-
tes apresentaram recorréncia da fistula. A feitura dessa
cirurgia em uma situacdo de emergéncia devido ao sangra-
mento local no pos-operatério foi a variavel mais fortemente
associada a recorréncia da FFC, com uma taxa de 67%.
Em contraste, quando a cirurgia foi feita como eletiva,
a frequéncia de recorréncia da fistula foi de 37%, uma
taxa semelhante a relatada por outros autores. McLean
et al.”?® analisaram os resultados obtidos em 17 casos
de FFC pos-laringectomia reparados com RPM em um
grupo de pacientes, dos quais 82,4% receberam irradiacao
pré-operatoria. Esses pacientes apresentaram 58,8% de
complicacdes associadas a reconstrucao com RPM, com uma
taxa de recorréncia da fistula de 35,3%. No estudo de Magdy
et al.,”” a taxa de recorréncia da fistula em 10 pacientes

com uso do RPM para reparacao da FFC pds-laringectomia foi
de 30%.

Os resultados de uma analise multivariada mostraram que
o uso do RPM em carater de emergéncia aumentou o risco
de recorréncia da fistula em aproximadamente nove vezes.
Em nossa opinido, o aumento do risco de recorréncia da
fistula com a reconstrucdo com RPM feita de forma emer-
gencial ocorre devido a precariedade do contexto sistémico
e local onde a cirurgia é feita. Quando hemorragia cervical
esta associada a deiscéncia faringea e cervical, o retalho
do musculo peitoral é suturado no tecido infectado. O san-
gramento cervical significa, além disso, que trabalhamos em
pacientes hemodinamicamente instaveis. Com esses resulta-
dos, a menos que seja necessario um retalho para proteger
0 eixo vascular, em uma situacao de emergéncia preferimos
fazer uma faringostomia, suturar as margens da deiscéncia
faringea a pele cervical, diferentemente da reconstrucao
da FFC com RPM, até que o local e as condicbes sistémicas
melhorem.

Na tentativa de reduzir a incidéncia da recorréncia de
fistula, desde 1994 usamos sistematicamente um tubo de
derivacao salivar durante o fechamento da FFC. Nossos
resultados mostraram uma tendéncia para a reducédo da por-
centagem de recorréncia da fistula (56% nos casos sem tubo
de derivacao versus 37% nos casos com tubo de derivacao).
As diferencas nao atingiram significancia estatistica. Entre-
tanto, observamos uma diminuicao significante no periodo
de hospitalizacao de pacientes com tubo de derivacao sali-
var, mesmo em pacientes com recorréncia da fistula.

As principais vantagens de usar o retalho do musculo
peitoral no reparo da FFC residem no fato de que é um proce-
dimento tecnicamente simples e que fornece um tecido bem
vascularizado, com um pediculo que alcanca facilmente a
regiao cervical. As desvantagens do retalho sao a morbidade
causada no local doador e o volume excessivo, depende do
fenotipo do paciente, especialmente em casos em que um
retalho miocutaneo é usado. No entanto, deve-se ter em
mente que, como todos 0s nossos pacientes foram operados
pela mesma equipe cirlrgica, a curva de aprendizado com o
uso do RPM no fechamento da FFC pode ter influenciado os
melhores resultados alcancados ao longo do tempo.

Uma opc¢ao aos retalhos peitorais sao os retalhos livres
microanastomosados.?’ As vantagens desse tipo de reparo
sao a disponibilidade de diferentes locais doadores e sua
adaptabilidade aos requisitos especificos de cada tipo de
defeito. Os retalhos livres, no entanto, também tém des-
vantagens, as quais incluem aumento da complexidade da
técnica microcirdrgica e problemas decorrentes da falta de
estruturas vasculares cervicais viaveis em pacientes com his-
torico de esvaziamento cervical, radioterapia ou infeccao
cervical. Na série de Bohannon et al.,?” na qual os retalhos
livres foram usados para reparar 20 casos de FFC, os autores
optaram por usar vasos receptores de outras areas em vez
do pescoco em 45,5% dos casos, com anastomose do retalho
livre aos vasos mamarios internos.

Conclusao

O RPM miocutaneo ou fasciomuscular é uma ferramenta Util
para o reparo da FFC pos-laringectomia. A colocacao de
tubos de derivagao salivar durante o reparo da fistula reduz
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significativamente a permanéncia hospitalar e a gravidade

das

complicacdes da recorréncia da FFC.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Referéncias

10.

1.

12.

13.

14.

. Erdag MA, Arslanoglu S, Onal

. Sarra LD, Rodriguez JC, Garcia Valea M, Bitar J, Da

Silva A. Fistula following total laryngectomy. Retrospective
study and bibliographical review. Acta Otorrinolaringol Esp.
2009;60:186-9.

. Galli J, De Corso E, Volante M, Almadori G, Paludetti G.

Postlaryngectomy pharyngocutaneous fistula: incidence, pre-
disposing factors, and therapy. Otolaryngol Head Neck Surg.
2005;133:689-94.

. White HN, Golden B, Sweeny L, Carroll WR, Magnuson JS,

Rosenthal EL. Assessment and incidence of salivary leak fol-
lowing laryngectomy. Laryngoscope. 2012;122:1796-9.

K, Songu M, Tuylu AO.
Pharyngocutaneous fistula following total laryngectomy: mul-
tivariate analysis of risk factors. Eur Arch Otorhinolaryngol.
2013;270:173-9.

. Boscolo-Rizzo P, De Cillis G, Marchiori C, Carpené S, Da Mosto

MC. Multivariate analysis of risk factors for pharyngocutane-
ous fistula after total laryngectomy. Eur Arch Otorhinolaryngol.
2008;265:929-36.

. Benson EM, Hirata RM, Thompson CB, Ha PK, Fakhry C, Saunders

JR, et al. Pharyngocutaneous fistula after total laryngectomy:
a single-institution experience, 2001-2012. Am J Otolaryngol.
2015;36:24-31.

. Basheeth N, O’Leary G, Sheahan P. Pharyngocutaneous fis-

tula after salvage laryngectomy: impact of interval between
radiotherapy and surgery, and performance of bilateral neck
dissection. Head Neck. 2014;36:580-4.

. Virtaniemi JA, Kumpulainen EJ, Hirvikoski PP, Johansson RT,

Kosma VM. The incidence and etiology of postlaryngectomy
pharyngocutaneous fistulae. Head Neck. 2001;23:29-33.

. Furuta Y, Homma A, Oridate N, Suzuki F, Hatakeyama H, Suzuki

K, et al. Surgical complications of salvage total laryngec-
tomy following concurrent chemoradiotherapy. Int J Clin Oncol.
2008;13:521-7.

Nixon 1J, Pezier TF, Cobb R, Urbano TG, Oakley R, Jeannon JP,
et al. Time interval between primary radiotherapy and salvage
laryngectomy: a predictor of pharyngocutaneous fistula forma-
tion. Eur Arch Otorhinolaryngol. 2014;271:2277-83.

Redaelli de Zinis LO, Ferrari L, Tomenzoli D, Premoli G,
Parrinello G, Nicolai P. Postlaryngectomy pharyngocutaneous fis-
tula: incidence, predisposing factors, and therapy. Head Neck.
1999;21:131-8.

Bohannon IA, Carroll WR, Magnuson JS, Rosenthal EL. Closure
of post-laryngectomy pharyngocutaneous fistulae. Head Neck
Oncol. 2011;3:29.

Palomar-Asenjo V, Sarroca Capell E, Tobias Gomez S, Perez
Hernandez |, Palomar-Garcia V. Pharyngocutaneous fistula fol-
lowing total laryngectomy. A case-control study of risk factors
implicated in its onset in Spanish. Acta Otorrinolaringol Esp.
2008;59:480-4.

Guimaraes AV, Aires FT, Dedivitis RA, Kulcsar MA, Ramos DM,
Cernea CR, et al. Efficacy of pectoralis major muscle flap for

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

pharyngocutaneous fistula prevention in salvage total laryn-
gectomy: a systematic review. Head Neck. 2016;38 Suppl
1:E2317-21.

Paydarfar JA, Birkmeyer NJ. Complications in head and neck sur-
gery: a meta-analysis of postlaryngectomy pharyngocutaneous
fistula. Arch Otolaryngol Head Neck Surg. 2006;132:67-72.
Venegas MP, Leon X, Quer M, Matifo E, Montoro V, Burgués J.
Complications of total laryngectomy in relation to the previous
radiotherapy. Acta Otorrinolaringol Esp. 1997;48:639-46.
Makitie AA, Niemensivu R, Hero M, Keski-Santti H, Back L,
Kajanti M, et al. Pharyngocutaneous fistula following total laryn-
gectomy: a single institution’s 10 year experience. Eur Arch
Otorhinolaryngol. 2006;263:1127-30.

Papazoglou G, Doundoulakis G, Terzakis G, Dokianakis G.
Pharyngocutaneous fistula after total laryngectomy: inci-
dence, cause and treatment. Ann Otol Rhinol Laryngol.
1994;103:801-5.

Fink DS, Peha S, Hanby D, Kunduk M, McWhorter AJ. Repair
of pharyngocutaneous fistula after total laryngectomy: a novel
endoscopic approach. Head Neck. 2015;37:E81-4.

Natvig K, Boysen M, Tausjo J. Fistulae following laryngec-
tomy in patients treated with irradiation. J Laryngol Otol.
1993;107:1136-9.

Mirghani H, Leymarie N, Amen F, Qassemyar Q, Leclére FM,
Kolb F. Pharyngotracheal fistula closure using the internal mam-
mary artery perforator island flap. Laryngoscope. 2014;124:
1106-11.

Rees R, Cary A, Shack RB, Harris PF. Pharyngocutaneous fistulas
in advanced cancer: closure with musculocutaneous or muscle
flaps. Am J Surg. 1987;154:381-3.

McLean JN, Nicholas C, Duggal P, Chen A, Grist WG, Losken A,
et al. Surgical management of pharyngocutaneous fistula after
total laryngectomy. Ann Plast Surg. 2012;68:442-5.

Cordova A, Corradino B, Pirrello R, Di Lorenzo S, Dispenza C,
Moschella F. Surgical treatment of pharyngostomes in irradia-
ted patients. Our experience with musculocutaneous pectoralis
major flap and hyperbaric oxygen therapy. Acta Otolaryngol.
2005;125:759-64.

Magdy EA. Surgical closure of postlaryngectomy pharyn-
gocutaneous fistula: a defect based approach. Eur Arch
Otorhinolaryngol. 2008;265:97-104.

Mclnnis WD, Kaaber EG, Pers M. The trapezius myocutane-
ous flap used for closure of pharyngeal fistulas. Scand J Plast
Reconstr Surg. 1980;14:197-200.

Nakatsuka T, Harii K, Ebihara S, Saikawa M, Kato H, Tachimori
Y, et al. Closure of large pharyngoesophageal fistulas with free
Xap transfer after resections for cancer. Scand J Plast Reconstr
Surg Hand Surg. 1998;32:163-70.

Min Yoo W, Suk Pae N, Pio Hong J, Kyung Lee H. Treatment of
pharyngocutaneous fistulae with a cork-design radial forearm
free flap. J Reconstr Microsurg. 2006;22:483-7.

Iteld L, Yu P. Pharyngocutaneous fistula repair after radiothe-
rapy and salvage total laryngectomy. J Reconstr Microsurg.
2007;23:339-45.

Gilbert MR, Sturm JJ, Gooding WE, Johnson JT, Kim S. Pec-
toralis major myofascial onlay and myocutaneous flaps and
pharyngocutaneous fistula in salvage laryngectomy. Laryngos-
cope. 2014;124:2680-6.

Patel UA, Moore BA, Wax M, Rosenthal E, Sweeny L, Militsakh
ON, et al. Impact of pharyngeal closure technique on fistula
after salvage laryngectomy. JAMA Otolaryngol Head Neck Surg.
2013;139:1156-62.


http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0255
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0260
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0265
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0270
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0275
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0280
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0285
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0290
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0295
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0300
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0305
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310
http://refhub.elsevier.com/S2530-0539(19)30032-X/sbref0310

